
 
 

N61165.AR.005739
CNC CHARLESTON

5090.3a
 
 
 
 
 
 
 
 
 
 
 
 
 
 

RESOURCE CONSERVATION AND RECOVERY ACT FACILITIES INVESTIGATION (RFI)
REPORT FOR SOLID WASTE MANAGEMENT UNIT 16 AND SOLID WASTE MANAGEMENT

UNIT 17 VOLUMES I THROUGH III CNC CHARLESTON SC
09/01/2008

TETRA TECH INC



l\11·\lll 1 

l'.nd < . 1\111tht11. 111 
( h,1mn;111 

~ lllHltl> 
"(\._,) J lcnl}· t • Swu 

l'Jw111 H. Lo'IUp~r Ill 
\ i1 ,. I .l1J1t1n.m 

1~l"11 l 1\lt1d1•.'ll i\!11 

'1~·v1·n I 1, Ki.~n~1 
'•·~1r1.11" I l.1111 hu11~1. C.omm,.,;.,.,,., 

l'•mm11111g 11111/ ;mirtt'lill/{ 1/,, IJr.1/tJt t>f rb~ p11b/i, 1111d rl1r mNmtm1,.m 

October 2, 2008 

Mr. David Jones 

Bureau of Land <tnd Waste Managcmenl 
Division of Waste Management 

Environmental Program Manager 
Naval Weapons Station Charleslon 
13 I 6 Red B:mk Road 
Goose Creek. SC 29445-860 l 

Facility: Naval Weapons Station Charleston 
EPA ID NO. SCS 170 022 <>20 

RE: Approval 
Response to Conur1ents and Revision P::iges 
RCRA Facility Investigation <Rfl) Report 
SW MU 16-0ld Southside Land fi 11 
SWMU I 7-0ld Southside Missile and Waste Oil Disposal Area 
Dated September 18, 2008 

Dear Mr. Jones: 

The South Carol ina Dt:partment or Health am.I Environmental Control (the 
Department) received the above reforcnccd Response to Comments (RTCs) and Revision 
Pages on September I 8, 2008. This submittal is necessary in order to address the 
Department's cornmcnts lo the RCRA Facility Investigation Report (RFI) for SWMlls I 6 
and J 7. (Tetrnuh to Jones, dated September 20, 2006). SWMU 16 is located in the 
southem l)Ortion of the Naval Weapons Station (NWS) and was used for the disposal of 
solid and liquid wastes generated at the NWS between 1941 and 1978. SWMU 17 is also 
located in the southern portion of the NWS immediately east of SWMU I 6. SWMU 17 
was used primarily for the surface disposal of solid wasle between 1950 and 1978, but 
oils and missile components were also disposed of at the site. 

SW l\il Us 16 and 17 ha Ye been undergoing a RFI 1 n accordance w ith the 
applicable sections of th.:- NWS' Hazardous Waste Management Pennit (Pennil). The 
Department has reviewed the above referenced R.FI Report with respect to the applicable 
sections of lhe NWS' Permit, R.61-79 of the South Carolina Hazardous Waste 
Management Regulations (SCHWMR). and the approved RFI Work Plan (Scaturo to 
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Based on this review. the Depai1ment has determined the RTCs and rev1s1011 
pages ha\'c adequ<itely addressed its comments. The NWS should ne.xt submit the 
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Department's decision is based on avail;1blc infonnation provided by the NWS. Any 
infonnation found to be contradictory to this decision may require additiom!\ action. 
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FOREWORD 

To meet its mission objectives, the United States Navy (Navy) performs a variety of operations, some 

requiring the use, handling, storage, or disposal of hazardous materials.  Through accidental spills and 

leaks and conventional methods of past disposal, hazardous materials may have entered the 

environment in ways unacceptable by today’s standards.  With growing knowledge of the long-term 

effects of hazardous materials on the environment, the United States Department of Defense (DoD) 

initiated various programs to investigate and remediate conditions related to suspected past releases of 

hazardous materials at DOD facilities. 

 

One of these programs is the Installation Restoration (IR) Program.  This program complies with the 

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), as amended by 

the Superfund Amendments and Reauthorization Act (SARA); the Resource Conservation and Recovery 

Act (RCRA); and the Hazardous and Solid Waste Amendments of 1984 (HSWA).  These acts establish 

the means to assess and clean up hazardous waste sites for both private-sector and federal facilities. 

 

The program adopted to address present hazardous material management is the RCRA and HSWA 

corrective action program.  RCRA ensures that solid and hazardous wastes are managed in an 

environmentally sound manner.  The corrective action program is designed to identify and clean up 

releases of hazardous substances at RCRA-permitted facilities. 

 

The RCRA-HSWA program is conducted in four stages as follows: 

 

• RCRA Facility Assessment (RFA) 

• RCRA Facility Investigation (RFI) 

• Corrective Measures Study (CMS) 

• Corrective Measures Implementation (CMI) 

 

The Naval Facilities Engineering Command Southeast (NAVFAC SE) manages and the United States 

Environmental Protection Agency (USEPA) and the South Carolina Department of Health and 

Environmental Control (SCDHEC) oversee the Navy environmental program at Naval Weapons Station 

(NWS) Charleston.  All aspects of the program are conducted in compliance with State and federal 

regulations, as ensured by the participation of these regulatory agencies. 

 

Questions regarding the RCRA-HSWA program at NWS Charleston should be addressed to Mr. Dan 

Owens, Engineer-in-Charge, Code OPTCEVR, at (904) 542-6367. 
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EXECUTIVE SUMMARY 

PURPOSE AND OBJECTIVE OF REPORT 

Rev. 0 
03/06 

This Resource Conservation and Recovery Act {RCRA) Facilities Investigation (RFI) Report summarizes 

the field activities, conducted from 2000 through 2005, and results for two adjacent Solid Waste 

Management Units (SWMUs): SWMU 16 [Old Southside Landfill] and SWMU 17 [Waste Oil Disposal 

Area], located at the Naval Weapons Station (NWS) Charleston, South Carolina. The objectives of the 

RFI were to characterize the nature and extent of contamination and to determine the associated risks to 

possible human and ecological receptors. Historically, several assessments of SWMUs 16 and 17 

indicated the potential for contamination, and an RFI was recommended to comply with the NWS 

Charleston RCRA permit modification at the time, effective October 30, 2003. 

HISTORICAL INFORMATION 

• NWS Charleston is located 10 miles north of Charleston, South Carolina, and approximately 16 miles 

inland from the Atlantic Ocean. The facility is situated in two counties, Berkeley and Charleston, and 

occupies 16,868 acres. 

SWMU 16 

SWMU 16 is located in the southern part of NWS Charleston, encompasses an area of approximately 

10 acres, and is located within the tidal marsh zone north of Goose Creek. The area is covered by trees, 

grasses, and shrubbery. Various debris, predominantly construction rubble, lies on the surface. The site 

was the primary landfill used for disposal of solid and liquid wastes generated at NWS between 1941 and 

1978. Solid wastes included household waste, construction and demolition materials, empty containers 

from shop areas, and metal waste. In addition, approximately 500 mercury batteries were disposed at 

random locations in the landfill, and 90 mm shells were discarded at the site, of which approximately 

40 were removed in 1980. Liquid wastes included oily wastes and solvents; an estimated 5,000 to 

15,000 gallons of waste oil and solvents {i.e., toluene, methyl ethyl ketone, xylene, and acetone) were 

disposed at the site annually. 

The site was closed in 1980, graded, and covered with approximately 2 feet of local soil fill. Rubbish 

consisting of mainly wood, concrete, metal, and plastic was removed from along the marsh edge, and 

riprap was installed along the edge of the marsh. All loose combustible material, except for creosoted 

wood, was burned. Oil drums located in the eastern part of the disposal area were crushed and placed 

under the soil cover. The ground beneath the drums was reportedly saturated with oil and therefore no 
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burning in this area was conducted. Tile remaining material was compacted, covered, and grassed. All 

salvageable material was removed from the site. 

SWMU 17 

SWMU 17 is located in the southern part of NWS Charleston, immediately east of SWMU 16 and across 

tile road named Wilkinson Way. Tile site is rectangular in shape and was initially reported as 180 feet 

long and 90 feet wide; however, the actual area of disposal was suspected to be larger based on the 

geophysical survey conducted in 2000 and based on historical aerials showing disturbed areas. 

Tllerefore, the site boundary was conservatively expanded to 500 feet long and 200 feet wide. The site 

was used primarily for surface disposal of solid waste between 1950 and 1978, but oils and missile 

components were also disposed at the site. An estimated 3,000 to 4,000 gallons of engine oil were 

disposed at the site between 1965 and 1966. Historically, solid wastes observed across the site included 

nibble, paint cans and buckets, and missile components. A Thorium-alloy missile nose cone exhibHing 

low-level radioactivity was removed from the site in 1984. 

SCOPE OF RFI ANO REPORT 

The scope of field work for the RFl was extensive and included a geophysical survey, a limited tidal study, 

field mapping of the high tide water elevation and known "hot spof' areas, a Membrane Interface Probe 

(MIP)/soil conductivity investigation to log the lithology and determine contamination profiles with depth, 

installation of temporary and permanent monitoring wells, staff gauges, and a piezometer, groundwater 

sampling, aquifer testing, water-level measurements, historical monitoring well abandonment, sampling of 

surface soil, subsurface soil, surface water, and sediment, surveying, investigation-derived waste (IDW) 

disposal, and site restoration. Specifically, tile RFI included 40 soil borings (4 at SWMU 16 and 36 at 

SWMU 17) with up to 4 samples collected per boring including surface soils, 4 surface soil locations, 8 

·co-located surface water/sediment sample locations (7 at SWMU 16 and 1 at SWMU 17), 5 staff gauges 

(3 at SWMU 16 and 2 at SWMU 17), 55 MIP locations (SWMU 17), 70 temporary monitoring wells 

(SWMU 17), 34 permanent monitoring wells (5 at SWMU 16 and 29 at SWMU 17), 1 piezometer (SWMU 

16), and abandonment of 5 historic monitoring wells. 

SWMU 17 was used as a missile and waste oil disposal area in the past, and SWMU 16 was also 

suspected to contain unexploded ordnance (UXO). Tllerefore, each borehole location and access 

pathway was cleared by a UXO specialist prior to any invasive activity. No UXO was encountered during 

field activities at SWMU 17. At SWMU 16, no UXO was encountered during the 2001 field activities 

conducted largely beyond the site perimeter; however, for the 2004/2005 field activities planned within the 

landfill boundary, metal interferences occurred at all of the proposed drilling sites and much of the access 
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pathways, and so the drilling program was terminated. The indication of metal interferences confirms the 

presence of metal within the landfill. 

Human health and ecological risk assessments were also conducted to support site decisions. The data 

collected during the investigation have been validated and placed into a database. The database was 

used during preparation of this RFI Report to support the risk assessments, including the comparison of 

analytical results with State and federal standards, and facility background levels. 

In addition, a pilot-scale treatability study took place in 2004 and is in progress. The study is being 

conducted by Solutions-IES, and involves a patented process for injection of an edible oil emulsion to treat 

chlorinated solvents in groundwater downgradient of the SWMU 17 apparent source area. A rigorous 

demonstration is necessary to meet the requirements of the Environmental Security Technology 

Certification Program (ESTCP) funding the study. Results from select groundwater samples coll.!!cted by 

Solutions-I ES are included in the RF! Report to aid in the evaluation of nature and extent of contamination. 

SITE-SPECIFIC GEOLOGY 

The general stratigraphic sequence encountered at SWMUs 16 and 17 during the RFI consists of 

Holocene and Pleistocene (near marine to marine) deposits overlaying the Oligocene Ashley Formation. 

Both sites lie within the 100-year floodplain boundary. Holocene deposits found at SWMUs 16 and 17 

include artificial fill, tidal marsh, and freshwater stream and swamp sediments. These Holocene deposits 

grade laterally into Pleistocene deposits to the east. Generally, Pleistocene deposits consist of 

interlayered beds of clay, sand, and fossiliferous sand of near marine (back barrier) origin. Not all of the 

units are uniformly present at the sites. Deposits described as olive brown, non-plastic, friable silt and clay 

were encountered beneath the Pleistocene deposits; the contact was a distinct break from the overlying 

sediments of grayish green deposits in the eastern portion of SWMU 17. This unit is believed to be the 

Ashley Formation of the Cooper Group and is of marine origin. The unit, approximately 125 feet thick, is a 

major regional aquitard and marks the bottom of the surficial aquifer. 

The Soil Survey of Berkeley County maps indicate that the Bohicket-Capers association and Wahee 

series are the predominant soil units found in the SWMUs 16 and 17 areas. Both soil types have very 

poor permeability and are generally described as approximately 0.6-foot loams underlain by clay and silty 

clay approximately 4 to 8 feet thick, formed in clayey coastal plain environments. 

SWMU 16 

At SWMU 16, the subsurface materials consist primarily of three units. Fill material (sand and silt with 

varying amounts of clay and waste material) was encountered in the top 5 to 8 feet below ground surface 
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(bgs). Beneath the fill material is interbedded marsh muck (clay and silt) and peat with a combined 

thickness of approximately 25 to 35 feet. The Ashley Formation of the Cooper Group is inferred to come 

in contact with the overlying marsh muck. 

SWMU 17 

At SWMU 17, the subsurface material consists primarily of five units above the Ashley Formation of the 

Cooper Group. A low permeable clay unit at the land surface was encountered throughout the SWMU 

and extends to about 5 to 10 feet bgs. Beneath the clay unit is a silt and sand unit that coarsens 

downward to a shelly sand unit. Both of these units were encountered throughout SWMU 17 and have a 

combined thickness ranging from 17 to 32 feet. Beneath the shelly sand in the west portion of SWMU 17 

is a distinct silt and clay unit. The silt and clay unit changes laterally into a sand unit that was encountered 

beyond the eastern boundary of SWMU 17. The Ashley Formation of the Cooper Group is inferred to 

underlie both units (silt and clay and sand). The upper surface of the Ashley Formation of the Cooper 

Group has a relatively steep slope (2.4 percent) to the north and was encountered at 16 feet bgs at the 

southern boundary and at 42 feet bgs in the north. 

SITE-SPECIFIC HYDROGEOLOGY. 

The surficial aquifer present in the sediments beneath SWMU 16 and 17 displays the characteristics of a 

semi-confined to unconfined system. Typically, the first water is encountered just beneath the upper clay 

unit that extents from the land surface elevation to a depth of 5 to 12 feet bgs. 

A tidal study was completed in 2001 to evaluate the interaction between the surface water and 

groundwater. In summary, wells located in the upland areas outside of the marsh areas were not tidally 

influenced while those in the marsh deposits adjacent to the surface water bodies are believed to be 

influenced by tidal fluctuations. ln 2001, during low tide, there was a groundwater divide or mound in the 

western portion (marsh) of SWMU 16. Groundwater in the marsh was flowing from the mound to the east, 

south, and west. A high gradient existed on the western side of the mound, possibly indicating a restricted 

hydraulic connection between groundwater and surface water (Goose Creek) in this area. During high 

tide, a depression in ~he potentiometric surface contours in the central portion of the study area was 

observed as a result of the increase in water levels and groundwater flowed toward. this depression. 

These flow patterns in 2001 were reflective of drought conditions. Rainfall has increased since 2001 and 

the potentiometric surface has changed as a result. In 2005, the potentiometric surface mimicked the 

land surface topography. The groundwater divide was still present at SWMU 16 but was oriented more to 

the northeast-southwest. At SWMU 16, groundwater was flowing west, southwest and northwest toward 

Goose Creek while at SWMU 17 groundwater was flowing east toward the tributary of Goose Creek. 

During high tide in 2005, a similar flow pattern was observed. 
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A downward flow component was evident between the shallow and deep groundwater of the surficial 

aquifer. Data suggest that the deeper groundwater at SWMU 17 is flowing to the east and southeast 

toward the tributary to Goose Creek and ultimately the Cooper River. Generally, the marsh mud in SWMU 

16 had the lowest average hydraulic conductivity at 0.51 feet per day (1.78E-04 centimeters per second), 

and the grayish green sand unit in the deep surficial aquifer on the eastern side of SWMU 1'7 had the 

highest at 17.91 feet per day {6.32E-03 centimeters per second). The hydraulic conductivity values show 

that at SWMU 17, the permeability increases significantly downward through the surficial aquifer 

compared to the SWMU 17 upper wells at 1.24 feet per day (4.36E-04 centimeters per second). The 

hydraulic gradients ( avera,ged from high and low tide gradients) were relatively low, estimated at 

0.0049 foot per foot for SWMU 16 and 0.0075 foot per foot for SWMU 17. The average groundwater 

velocities for the upper surficial aquifer were calculated to be 0.0063 feet per day (2.3 feet per year) for 

SWMU 16 and 0.031 feet per day (11.3 feet per year} at SWMU 17. 

NATURE AND EXTENT OF CONTAMINATION 

SWMUs 16 and 17 Surface and Subsurface Soil 

SWMU 16 was a landfill containing industri~I waste, and SWMU 17 was likely subjected to the sporadic 

draining of drums. Specifically for soil samples, this leads to variability in types and concentrations of 

contaminants and locations of detections and also leads to uncertainties in the evaluation of sample 

analytical results. Although many of the detections were erratic and relatively low level compared to 

screening criteria (generally one order of magnitude or less), four source areas of more elevated 

contamination were identified as follows: 

• At SWMU 16 (surface soil sample location 16SS02}. there is a debris area with elevated levels of 

polychlorinated biphenyls (PCBs) (Aroclor 1254), bis(2-ethylhexy1) phthalate (BEHP) and inorganics 

(primarily lead and chromium). This area can be considered a "hot spot" with exceedances more than 

two orders of magnitude in excess of screening criteria. Subsurface samples could not be collected in 

this area because of UXO clearance issues. 

• At SWMU 17, the center of the depression area (soil boring 175817) was contaminated with 

chlorinated volatile organic compounds (VOCs), primarily trichloroathene (TCE). This area can be 

considered a "hot spot" with exceedances of screening criteria of more than two orders of magnitude 

in surfa~e soil and more than four orders of magnitude in subsurface soil. Also, corresponding TCE. 

impacts to groundwater from this source area are evident. 
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• At SWMU 17, north of the depression area {location 178814), an area near an empty rusted drum 

had subsurface soil concentrations of carbon tetrachloride and chloroform in excess of their 

respective screening criteria by more than one order of magnitude. For the entfre site, there were 

several exceedances of these two voes and so additional source areas are likely. 

• At SWMU 17. one final source location of lesser significance was identified in an unvegetated area 

(soil borings 178811 and 17SB12) near the road (Wilkinson Way} toward the western site boundary. 

Of most significance were surface soil screening criteria exceedances for lead, chromium, and PCBs 

and facility background ex.ceedances for copper and zinc. Migration of contamination to subsurface 

soil or groundwater was not evident. 

SWMUs 16 and 17 Groundwater 

Groundwater results indicated chlorinated VOC plumes migrating outwardly from two source areas.. One 

plume originates in the area of SWMU 16 where former landfill trenches were located, and another 

originates in the depression area of SWMU 17. Numerous voes were detected with concentrations 

radiating from the SWMU 17 depression areas; TCE was the primary groundwater contaminant. Vinyl 

chloride and 1,2-dichloroethene (DCE) were also detected at multiple locations in this area. The only 

semivolatile organic compound (SVOC) exceeding its drinking water standard was BEHP. Several 

inorganics were detected at the sites; arsenic and beryllium were detected at levels exceeding drinking 

water standards at locations beyond the SWMU 17 eastern border. Data collected from permanent 

monitoring wells in 2001 compared to data collected in 2005 showed varied relationships. Several of the 

permanent wells ·displayed a decrease in concentrations of inorganics, while others increased 

dramatically. At SWMU 16, concentrations of voes (particularly TCE) increased, and at SWMU 17 

concentrations were varied, with a large decrease in tetrachloroethene (PeE). 

SWMUs 16 and 17 Surface Water and Sediment 

Several contaminants were detected in SWMU 16 surface water and sediment samples at concentrations 

exceeding screening criteria established for this RFI. However, the exceedances were nominal (one order 

of magnitude or less), and there was no correlation between chemical concentrations in surface water 

versus sediment. Antimony was the only chemical detected in surface water at concentrations exceeding 

its drinking water standard, yet there was no correlation of contaminants between surface water and 

groundwater. SWMU 17 surface water and sediment detections were primarily limited to inorganics, and 

there were no exceedances of note. 
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The baseline human health risk assessments for SWMUs 16 and 17 were performed to characterize the 

potential risks to likely human receptors under current and future land use. Potential receptors ,under 

current versus future land use are expected to be the same. Regardless, future land use was evaluated in 

the baseline human health risk assessment, primarily for decision-making purposes. The future land use 

evaluation is based on the assumption that if various site conditions were to change in the future, potential 

exposure could occur if the site was developed. 

SWMU 16 

Potential receptors under current land use were occupational workers (e.g., maintenance workers} and 

adolescent trespassers. Potential receptors under future land use were construction/excavation workers. 

Potential future residents were not evaluated in the baseline human health risk assessment because SWMU 

16 is a marshy area located in the 100-year foodplain, with saline water subject to tidal inundation and it is 

unlikely that the site will be developed for residential purposes in · the future. Land use controls will be 

required to address any site restrictions. 

Quantitative estimates of noncarcinogenic and carcinogenic risks were developed for potential human 

receptors via one or more of the following exposure pathways (inhalation of volatiles from surface water and 

sediment were considered to result in insignificant exposures and so these exposure pathways were not 

evaluated): 

• Soil - Ingestion and dermal contact, inhalation of dusts and particulates, inhalation of volatiles 

• Groundwater- dermal contact and Inhalation of volatiles in an excavation trench (construction worker 

only} 

• Surface Water- ingestion and dermal contact 

• Sediment - ingestion and dermal contact 

Under current land use, risks for the occupational worker receptor and trespasser were limited to one surface 

soil "hot spof' location (sample 16-S-02-00 at location 165502). Risks were primarily attributable to lead 

based on modeling indicating that the predicted blood levels of children and the fetuses of exposed adult 

workers were unacceptable considering the maximum concentration of lead (12,400 mg/kg). 'Additionally, 

for the occupational worker, s ignificant noncarcinogenic risks occurred (Hazard Index (HI) of 6 compared to 

the USEPA target of 1) with Arocfor 1254 as the primary contributor, ~nd significant carcinogenic risks (104
, 

which is at the limit of the target risk range of 104 to 10.s) were attributed to BEHP and Aroclor 1254. Only 

construction/excavation workers were assumed to be exposed to conta~inants in subsurface soil. To 

account for the possibllity that subsurface soil could be brought to the surface in a future excavation 
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project, the potential exposure of occupational workers to contaminants in subsurface soil was also 

evaluated. In this case, risks would be significant {2.0x10-S) yet still within the target risk range. 

For the future construction/excavation worker, risks from exposure to lead were unacceptable based on 

modeling of predicted blood levels of fetuses of exposed adult workers. For other contaminants, 

noncarcinogenic and carcinogenic risks were acceptable. 

In summary for SWMU 16, significant potential health risks for cu rrent1future trespassers, currentlf uture 

occupational workers and future construction/excavation workers were estimated primarily as a result of 

exposure to lead in surf ace soil at one hot spot location from a debris pile area. In addition, for the 

current/future occupational worker, other contributors to the risks were BEHP, and Aroclor 1254 {and 

chromium to a minor extent) based on concentrations detected at the same uhot spot" location for surface 

soils. Risks estimated for subsurface soil, groundwater, surface water, and sediment were acceptable based 

on the target range. A residential exposure scenario was not evaluated for SWMU 16. Considering that 

SWMU 16 is a known landfill and subsurface soils were not adequately characterized, risks are likely 

significantly underestimated. 

SWMU 17 

Potential receptors under current land use were occupational workers (e.g., maintenance workers) and 

adolescent trespassers. Although likely future land use is expected to be the same as current land use, 

construction/excavation workers, full time occupational workers, and future residents (adults and children) 

were evaluated in the baseline human health risk assessment, primarily for decision-making purposes. The 

evaluation of these receptors is based on the assumption that if various site conditi_ons were to change in the 

future, potential exposure could occur if the site was developed. 

Quantitative estimates of noncarcinogenic and carcinogenic risks were developed for potential human 

receptors via one or more of the following exposure pathways (similar to SWMU 16, inhalation of volatiles 

from surface water and sediment were not evaluated for SWMU 17): 

• Soil - Ingestion and dermal contact, inhalation of dusts and particulates, inhalation of volatiles 

• Groundwater - Ingestion and dermal contact, inhalation of volatiles while showering, inhalation of 

volatiles inside buildings as the result of vapor intrusion, inhalation of volatiles in an excavation trench 

{by a construction worker only) 

• Surface Water- ingestion and dermal contact 

• Sediment - ingestion and dermal contact 
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Under current land use for occupational workers, significant carcinogenic risks were calculated (2x10"5
) yet 

still within the target risk range from exposure to TCE, PC8s, polycyclic aromatic hydrocarbons (PAHs}, and 

arsenic in surface soil. These constituents were detected in approximately 20 percent (or less) of the surface 

soil samples although risk estimates were based on the maximum detected concentrations. Under current 

land use for trespassers, risks were insignificant. Exposure to lead in surface soil at SWMU 17 was 

evaluated using lead model analyses, and results were found to be acceptable based on predicted lead 

levels of children and the fetuses of exposed adult workers. 

Under future land, elevated risks were calculated for residents (child and adult). Across the site, both 

noncarcinogenic and carcinogenic risks of 3 (child) and 6x10-02 (child and adult), respectively~ exceeded 

USEPA risk benchmarks. The primary concern is future resident exposure to SWMU 17 groundwater as a 

result of several chlorinated VOCs, especially TCE, and inorganics (arsenic, beryllium, cobalt, and 

manganese) presenting both noncarcinogenic and carcinogenic risks. Although arsenic was a major 

contributor to risk based on maximum concentration, the average concentration was less than its drinking 

water standard and facility background concentration, and arsenic appeared to be within naturally occurring 

levels in surface water and sediment and only very slightly exceeding background levels in soil. Minor 

contributors to the groundwater carcinogenic risks (i.e., less than 10-6 and within the target risk range) were 

the explosives constituent ROX and BEHP; however, these constituents were infrequently detected. 

Groundwater risks at SWMU 17 were based on the maximum detected concentrations of all COPCs and are, 

therefore, overestimated. Also for future residents, significant carcinogenic risks (less than 10 .... , which is 

near the limit of the target risk range) were attributable to PAHs in surface soil. PAHs were detected in 

approximately 20 percent (or less) of the surface soil samples although risk estimates were based on the 

maximum detected concentrations. 

Only construction/excavation workers were assumed to be exposed to contaminants in subsurface soil. 

To account for the possibility that subsurface soil could be brought to the surface in a future excavation 

project, the potential exposure of future residents and occupational workers to contaminants in subsurface 

soil were also evaluated. In this case, noncarcinogenic and carcinogenic risks for the resident [3.0 (child) 

and 4x10-4 (ctlild and adult), respectively} exceeded the target risk range. For the occupational worker, 

carcinogenic risk was also significant at 1x10"", which is at the limits of the acceptable range. The primary 

contributor to both carcinogenic and noncarclnogenic risks was TCE, mainly by inhalation of vapors from 

soil into ambient air. The risks for TCE in subsurface soil were based on the maximum detected 

concentration (910 mg/kg in sample 17-8-17-03 at location 175803) at the depression area, which is an 

apparent source of the so1:1thern groundwater plume. 

In summary for SWMU 17, under current land use, risks for the trespasser and occupational worker are 

acceptable. Under future industrial land use, however, for both future occupational workers and future 

residents, a significant potential concern exists from inhalation of TCE from subsurface soil, should it be 
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Minor risks were calculated for 

excavation/construction and occupational workers from inhalation of TCE from groundwater to ambient 

air. Under future residential land use, elevated noncarcinogenic and carcinogenic risks were calculated for 

potential exposure to several chlorinated VOCs and several metals in groundwater. Also for the future 

resident, exposure to benzo(a)pyrene and arsenic in surface soil was estimated as a minor concern. No 

COPCs were identified for sediment, and risks estimated for surface water were less than the benchmarks. 

SUMMARY OF ECOLOGICAL RISK ASSESSMENT 

Screening level ecological risk assessments were performed for SWMUs 16 and 17 to characterize the 

potential risks to likely ecological receptors from exposure to contaminants in surface soil, sediment, and 

surface water. Several chemicals were detected in maximum concentrations that exceeded conservative 

screening levels and toxicity reference values and, thus, were further evaluated as a part of the less 

conservative "Step 3a" refinement. 

SWMU 16 

Plants and Soil Invertebrates 

In surface soil, concentrations of Aroclor 1254, antimony, cadmium, chromium, lead, mercury, and zinc 

posed elevated risks to soil invertebrates and plants. In particular, hazard quotients (HQs) for Aroclor 

1254 and lead were 2,950 and 1,127, respectively. However, risks are limited to one surface soil sample 

(16-S-02-00 at location 16SS02). Although localized impacts could occur in the vicinity of 16SS02, no 

impacts to plants and invertebrates at SWMU 16 are expected at other locations. 

Benthic Invertebrates and Aquatic Organisms 

In sediment, potential risk due to concentrations of alpha- and gam.ma-BHC (pesticides), Aroclor 1242, 

copper, mercury, and nickel are possible because concentrations at some locations exceeded toxicity 

data. However, maximum screening HQs based on screening criteria were relatively low (alpha-BHC HQ 

= 4.2, gamma-BHC HQ= 1.9, Aroclor 1242 HQ= 4.8, copper HQ= 5.3, mercury HQ= 2.2, and nickel HQ 

= 1.8). 

In surface water, aluminum, with an HQ of 126, and iron were detected at concentrations greater than 

alternate benchmarks for two of the surface water samples (16SW05 and 16SW07), located south and 

downgradient of the debris area in the southeastern boundary of the SWMU. It is possible that 

contaminants in surface soil have migrated to these locations; however, at all other surface water 

locations risks are negligible. 
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Potential risks to insectivorous and herbivorous small mammals and birds from bioaccumulative 

contaminants in surface soil were evaluated. Based on the food-chain modeling results, lead posed 

significant potential risks to insectivorous and/or representative herbivorous receptors with an average HQ 

of 110, but only in the vicinity of location 16SS02. More minor contributors to risk at this location included 

Aroclor 1254, cadmium, chromium, mercury, and zinc. 

Risks to piscivorous small mammals and birds from bioaccumulative contaminants in sediment were also 

evaluated. Aroclor 1242 (with an average HQ=18} and to a lesser extent mercury (with an average 

HQ=4.7} posed potential risks to piscivorous receptors, but only for any receptors that forage exclusively 

at two of the sediment locations (16SD02 and 168005, respectively}. 

SWMU 17 

Plants and Soil Invertebrates 

In surface soil, concentrations of chromium, copper, lead, manganese, nickel, and zinc posed potential 

risks to soil invertebrates and plants, with the maximum HQ of 30 calculated for zinc. Concentrations of 

these metals were greater than alternate toxicity guidelines for plants and invertebrates at some locations, 

in particular locations 17SB 11 and 17SB 12 within the unvegetated area of the site. Potential risk is 

probably minimal at other locations. 

Benthic Invertebrates and Aquatic Organisms 

For sediment and surface water, no chemicals were determined to pose potential risks overall. 

Summary of Food.-chain Modeling 

Based on ttie food-chain modeling results, Aroclor 1248, chromium, lead, mercury, and zinc 

concentrations posed minor potential risks to insectivorous and/or herbivorous small mammals and birds 

with all average HQs less than 8.0. Risks were isolated to the vicinity of 17SB 11 and 17SB 12 within the 

unvegetated area·or the site, and to a lesser extent, 17SB17 within the depression area of the site. 
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Considering risks at SWMU 16 and its historical use as an industrial landfill, a Corrective Measures Study 

(CMS) is warranted to explore remedial alternatives. Interim measures may be considered to address 

localized surface soil/debris contamination (lead, PCBs, and BEHP) associated with the debris pile area. 

SWMU 17 

Considering risks at SWMU 17 and the random nature of historical waste disposal operations, a CMS is 

warranted to explore remedial alternatives. Interim measures may be considered to address localized 

subsurface soil contamination (i.e., TCE) in the depression area that appears to be a source of 

groundwater contamination. Interim measures may also be considered to address surface debris (e.g., 

rusted empty drums). 
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Tetra Tech NUS, Inc. {TtNUS) has prepared this Resource Conservation and Recovery Act (RCRA) 

Facility Investigation (RFl) Report for the Old Southside Landfill [Solid Waste Management Un.it (SWMU) 

16] and the Old Southside Missile and Waste Oil Disposal Area (SWMU 17), located at Naval Weapons 

Station (NWS) Charleston, South Carolina (see Figures 1-1 and 1-2). This report was prepared for Naval 

Facilities Engineering Command Southeast (NAVFAC SE) under Contract Task Order (CTO) 0137 for the 

Comprehensive Long-Term Environmental Action Navy (CLEAN) Ill Contract Number N62467-94--D-0888. 

1.1 PURPOSE OF REPORT 

The objectives of the RFI at SWMUs 16 and 17 were to characterize the nature and extent of 

contamination and to determine the associated risks to possible human and ecological receptors. 

Historically, several assessments of SWMUs 16 and 17 indicated the potential for contamination, and an 

RFI was recommended to comply with the NWS Charleston RCRA permit modification at the time, 

effective October 30, 2003. 

RFI activities were conducted in accordance with several work plans: 

• Generic RFI and Corrective Measures Study Work Plan (referred to herein as the Generic Work Plan) 

completed by ABB Environmental Services (ABB-ES) (1995). 

• RFI Work Plan for SWMU 16 and 17 completed by TtN US (2001 ) 

• RFI Supplemental Work Plan for SWMU 16 and SWMU 17 completed by TtNUS (2004) 

Together, these work plans were designed to provide direction for field and laboratory staff to ensure that 

specific procedures were properly implemented in a safe and scientifically defensible manner. The RFI 

field investigation for SWMU 16 and 17 was conducted in several phases from 2000 through 2005 

because the sites were complicated and data gaps remained. 

1.2 SCOPE OF REPORT 

The scope of work for the RFI was extensive and included a geophysical survey, a limited tidal study, field 

mapping of the high tide water elevation and known "hot spot" areas, a Membrane Interface Probe 

(MIP)/soil conductivity investigation to log the lithology and determine contamination profiles with depth, 

installation of temporary and permanent monitoring wells, staff gauges, and a piezometer, groundwater 

sampling, aquifer testing, water-level measurements, historical monitoring well abandonment, and 
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sampling of surface soil, subsurface soil, surface water, and sediment. Human health and ecological risk 

assessments were also conducted to support site decisions. 

The data collected during the investigation have been validated and placed into a database. The 

database was used during preparation of this RFI Report to support the risk assessments, including the 

comparison of analytical results with State and federal standards, and facility background levels. 

In addition, a pilot-scale treatability study took place in 2004 and is in progress. The study is being 

conducted by Solutions-IES, and involves a patented process for injection of an edible oil emulsion to treat 

chlorinated solvents in groundwater downgradient of the SWMU 17 apparent source area. A rigorous 

demonstration is necessary to meet the requirements of the Environmental Security Technology 

Certification Program (ESTCP) funding the study. Solutions-IES reports are included as Appendix C-5. 

Results from some of the groundwater samples collected by Solutions-JES either before the treatability 

study or outside of the treatment area (i.e., samples unaffected by the treatment) are included in the RFI 

Report to aid in the evaluation of nature and extent of contamination. Sample results inside the treatment 

area following the injection were excluded. 

1.3 HISTORICAL INFORMATION 

1.3.1 Facility Background 

NWS Charleston is located 10 miles north of Charleston, South Carolina and approximately 16 miles 

inland from the Atlantic Ocean (Figure 1-1 ). The facility is situated in two counties, Berkeley and 

Charleston, and occupies 16,868 acres. The eastern section of the facility is bordered by the Cooper 

River and the Back River; the western section is bordered by the CSX Railroad. 

NWS Charleston performs the following mission: 

• Maintain and operate facilities and provide, as appropriate, services and material to support 

operations of commands of the operating forces of the Navy, and other organizations designated by 

the Chief of Naval Operations (CNO), and to perform such functions and tasks as may be directed by 

a higher authority. 

• Support the Maritime Prepositioning Force (MPF) Program. 

• Serve as homeport for ships as directed by the CNO and Commander, Military Sealift Command 

(MSC). 
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NWS Charleston is divided into three areas: the South Annex, the Weapons Station, and the Polaris 

Missile Facility U.S. Atlantic Fleet (POMFLANT) Area (Figure 1-2). The areas are managed separately by 

the Navy and are collectively referred to as the Naval Weapons Station. 

South Annex 

The South Annex, originally owned and operated by the Army, was used as a port of embarkation, a 

storage and renovatJon area for ammunition, a transportation depot, and a major storage and 
. . 

maintenance area. The Navy acquired the South Annex in 1981 to increase the support services provided 

at NWS Charleston. 

Weapons Station 

NWS Charleston was commissioned in 1941 by the Navy to alleviate dangers associated with weapons 

handling at the Charleston Naval Shipyard. During the 1950s, NWS Charleston increased military 

.functions to handle guided missiles and service submarines. In 1971, the mission of NWS Charleston 

was expanded to include the home porting of ammunition ships. The Weapons Station was certified for 

tactical nuclear weapons in 1976. 

POMFLANT Area 

In 1954, the Navy acquired the POMFLANT area for Weapons Station use. The POMFLANT area 

originally belonged to the Army and was used for operations in conjunction with the South Annex. The 

primary function of the POMFLANT area was the maintenance and support of Trident submarines. 

However, these operations no longer occur at the Weapons Station. 

1.3.2 Regulatory Setting 

NAVF AC SE has the responsibility for implementing the Navy's Installation Restoration (JR) Program in 

the southeastern United States. This program is intended to focus on the .cleanup of contamination from 

past hazardous waste operations and past hazardous material spills and is modeled around procedures 

for a Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) response 

action. At facilities that have a R.CRA hazardous waste permit in place, the IR Program's procedures are 

changed to follow those of a R.CRA corrective action. Because NWS Charleston is currently under a 

RCRA permit, all cleanup actions are being modeled around RCRA corrective action procedures. 

The Naval Assessment and Control of Installation Pollutants (f\!ACIP) program was originally conducted in 

three phases: (1) Phase I, Initial Assessment Study (IAS); (2} Phase ti, Confirmation Study (including a 
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Verification Stage and a Characterization Stage); and (3) Phase Ill, Planning and Implementation of 

Remedial Measures. The updated nomenclature for the RCRA RFI process is as follows: 

• RCRA Facilities Assessment (RFA) 

• RCRA Facilities Investigation (RFI) 

· • Interim Corrective Measures or Corrective Measures Study (CMS) 

• Corrective Measures Implementation (CMI) 

1.3.3 SWMU 16 - Background and History 

SWMU 16 - Old Southside Landfill is located in the southern part of the NWS, encompasses an area of 

approximately 10 acres, and is located within the tidal marsh zone north of Goose Creek (see Figures 1-2 

and 1-3). The area is covered by trees, grasses, and shrubbery. Various debris, predominanUy 

construction rubble, lies on the surface. The site was the primary landfill used for disposal of solid and 

liquid wastes generated at NWS between 1941 and 1978. Solid wastes included household waste, 

construction and demolition materials, empty containers from shop areas, and metal waste. In addition, 

approximately 500 mercury batteries were disposed at random locations in the landfill, and 90 mm shells 

were discarded at the site, of which approximately 40 were removed in 1980. Liquid wastes included oily 

wastes and solvents generated by NWS, POMFLANT, and ships. An estimated 5,000 to 15,000 gallons 

of waste oil and solvents [i.e., toluene, methyl ethyl ketone (MEK), xylene, and acetone] were disposed at 

the site annually (Harmon Engineering and Testing, 1984). 

The site was closed in 1980 and covered with approximately 2 feet of local soil fill. According to NWS 

plans (Southern Division, 1979), the cover fill was obtained from borrow pits located south of Building 233 

and east of Building 235. Buildings 233 and 235 function as clean ammunition bunkers. There is no 

reason to suspect the soil to be hazardous because it is from an undisturbed, non-industrial area of the 

base. The SWMU was graded before covering. The general intent of the regrading was to cover all 

rubbish and provide adequate drainage for the site. Rubbish consisting of mainly wood, concrete, metal, 

and plastic was removed from along the marsh edge, and riprap was installed along the edge of the 

marsh. All loose combustible material, except for creosoted wood, was burned. Oil drums located in the 

eastern part of the disposal area were crushed and placed under the soil cover. The ground beneath the 

drums was reportedly saturated with oil and therefore no bur.ning in this area was conducted. The 

remaining material was compacted, covered, and grassed. All salvageable material wa~ removed from 

the site (ESE, 1987). 
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Four previous investigations have been performed at SWMU 16, summarized in detail in the RFI Work 

Plan (TtNUS, 2001 ), as follows: 

• Navy Assessment and Control of Installation Pollutants (NACIP) Phase I IAS 

• NACIP Phase II Confirmation Study- Verification Step 

• NACIP Phase II Confirmation Study- Characterization Step 

• Interim RCRA Facility Assessment (RFA) 

Harmon Engineering and Testing conducted the Phase I IAS in 1983 (1984). The IAS included reviews of 

archival and activity records, interviews with facility personnel, and an onsite survey during which two soil 

samples from seep locations were collected from the southeastern and central perimeters of the site. The 

IAS recommended further investigation with a Confirmatory Study at the site. 

A NACIP Phase II Confirmation Study - Verification Step was conducted by Geraghty & Miller, Inc. from 

December 1984 to January 1985 (1985). The study included the installation and sampling of five 

monitoring wells. Additional water-level measurements and groundwater sampling were recommended 

based on the findings of the investigation. 

Environmental Science and Engineering, Inc. (ESE) conducted an NACIP Phase II Confirmation Study -

Characterization Step in 1986 (1987). The study included the installation of two additional monitoring 

wells. Additionally, eight surface water samples and eight sediment samples were collected from 

tributaries to Goose Creek. Water-level measurements were collected from all monitoring wells at the 

site. Contamination was encountered. 

In May 1988, Kearney/Centaur completed the Interim RFA for NWS Charleston (1988). The RFA included 

review of United States Environmental Protection Agency (USEPA) Region IV and South Carolina 

Department of Health and Environmental Control (SCDHEC) files, a Visual Site Inspection, and review of 

the NACIP IAS and Characterization Step reports. Because of past disposal activities and detection of 

hazardous constituents in soil, sediment, surface water, and groundwater, SWMU 16 was identified as 

requiring further surface water and subsurface investigation to determine the extent of soil, sediment, 

surface water, and groundwater contamination. 

1.3.5 SWMU 17-Background and History 

SWMU 17 - Old Southside Missile and Waste Oil Disposal Area is located in the southern part of NWS, 

immediately east of SWMU 16 and across the road named Wilkinson Way (see Figures 1-2 and 1-3). 
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The site is rectangular in shape and reportedly 180 feet long and 90 feet wide; however, the actual area of 

disposal was suspected to be larger based on the geophysical survey conducted in 2000 and based on 

historic aerials showing disturbed areas. Therefore, the site boundary was conservatively expanded to 

500 feet long and 200 feet wide. The site was used primarily for surlace disposal of solid waste between 

1950 and 1978, but oils and missile components were also disposed at the site. An estimated 3,000 to 

4,000 gallons of engine oil were disposed at the site between 1965 and 1966. Solid wastes observed 

across the site during the !AS in 1984 included rubble, paint cans and buckets, and missile components. 

A Thorium-alloy missile nose cone exhibiting low-level radioactivity was removed from the site following 

the onsite survey of the IAS. (Harmon Engineering and Testing, 1984). 

1.3.6 SWMU 17- Previous Investigations 

Two previous investigations have been perlormed at SWMU 17, as follows: 

• NACIP Phase I JAS 

• RFA 

Harmon Engineering and Testing conducted the Phase I IAS in 1983 (1984). The IAS included reviews of 

archival and activity records, interviews with facility personnel, and an onsite survey. The IAS 

recommended no Confirmatory Study at the site. 

In May 1988, Kearney/Centaur completed the Interim RFA for NWS Charleston. The RFA included 

reviews of USEPA Region IV and SCDHEC files, a Visual Site Inspection, and review of the NACIP IAS 

and Characterization Step (for adjacent SWMU 16) reports. Because of past surface disposal activities 

and detection of lead and chromium in the groundwater, SWMU 17 was identified as requiring further 

surface and subsurface investigations to determine the extent of soil and groundwater contamination. 

1.4 REPORT ORGANIZATION 

This report is divided into eight sections. Section 1.0, Introduction, provides historical information about 

NWS Charleston and SWMUs 16 and 17. Section 2.0, Environmental Setting, provides geological and 

geographical information about NWS Charleston and the surrounding areas. Section 3.0, Investigation 

Summary, describes the sampling program and presents SWMUs 16 and 17 geology and hydrogeology 

based on field results. Section 4.0, Nature and Extent of Contamination, addresses the nature and extent 

of site contamination for all media investigated. Section 5.0, Chemical Fate and Transport, is a reference

like section describing the chemical and physical properties of the analytes detected at SWMUs 16 and 

17. Section 6.0, Baseline Human Health Risk Assessment, and Section 7.0, Ecological Risk Assessment, 

present the methodologies and results of the human health and ecological risk _assessments_, respectively. 
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Section 8.0, Conclusions and Recommendations, focuses on the magnitude of site-related risks and path 

forward to address those risks. Appendices A through G provide support documentation for the field 

investigation and supplemental information for the evaluation of results. 
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This section contains general information relative to the environmental setting common to all of the sites 

under investigation at NWS Charleston. Following is a list of the topics and the subsections in which they 

are discussed: 

• Section 2.1, Climate 

• Section 2.2, Topography 

• Section 2.3, Surface Water Drainage 

• Section 2.4, Geology 

• Section 2.5, Hydrogeology 

Most of the information contained in these sections was derived from existing literature for the Charleston, 

South Carolina area; specific references are made to these sources, where appropriate. 

2.1 CLIMATE 

The Charleston area is characterized by warm, humid summers and mild winters. The area is subject to 

hurricanes between June 1 and November 30. The average temperature and precipitation data from a 

30-year period, provided by the Southeast Regional Climate Center, are presented in Table 2-1. 

A wind-rose indicating the prevailing wind direction for the NWS Charteston area is provided on Figure 2·1 

and is based on data collected at Charleston International Airport for a 5-year period between January 1, 

1986 and December 31 , 1990. 

2.2 TOPOGRAPHY 

NWS Charleston is located within the Atlantic Coastal Plain physiographic province (Figure 2·2) . The area 

exhibits little topographic relief with elevations at the Base ranging from sea level to approximately 40 feet 

above mean sea level (msl}. The grade of the slopes typically ranges from 4 to 6 percent, with the 

exception of the steep bluff area~ bordering the Cooper River. A few gently rolling, hilly areas are located 

on the Base that have slopes with a grade ranging from 8 to 10 percent. 

The northern section of NWS Charleston (POMFLANT) is bordered to the east and northeast by the Back 

River Reservoir, to the south by Foster Creek, and to the west by CSX Railroad (Figure 1-2). POMFLANT 

elevations are 30 feet or more above msl near the central and northwestern areas. The central section of 

NWS Charleston is bounded to the north by Foster Creek, to the east by the Cooper River and the Back 
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River, to the south by Goose Creek, and to the west by CSX Railroad (Figure 1-2). NWS Charleston 

elevations are highest in the north-central area, where they reach over 40 feet above msl, and lowest in 

the southern area, where they reach sea level. The southern section of NWS Charleston (South Annex) is 

bounded to the east by the Cooper River, to the northeast by Goose Creek, and to the west by CSX 

Railroad (Figure 1-2). 

2.3 SURFACE WATER DRAJNAGE 

NWS Charteston is located west of and adjacent to the Cooper River and the Back River. Foster Creek, a 

meandering third-order tributary, flows eastward across the north-central part of the Base to the Back 

River, a second-order tributary of the Cooper River. Goose Creek is a meandering second-order tributary 

flowing ttirough the southwestern comer of the Base to the Cooper River (Figure 1-2). 

Surface drainage on the Base is generally provided by drainage ditches, which flow into the major creeks 

and rivers bordering and traversing the Base. Several of the ponds located on the Base have small dams 

to control the flow of excess runoff. Surface water for the northern portion of the Base drains into the 

Foster Creek basin and into the Back River. Surface water for the southern central and portions of 

NWS Charleston drains into the Goose Creek basin and also directly into the Cooper River. All drainage 

from the facility eventually discharges to the Cooper River, which flows south into Charteston Harbor, then 

into the Atlantic Ocean. 

The banks of the streams and rivers, and areas as far as several hundred feet away from these 

waterways traversing and bordering the Base, lie within the 100-year floodplain. Thus, approximately half 

of the Base is located within this floodplain. The 100-year floodplain ranges from 10.5 feet above msl near 

the Weapons Station to B.5 feet above msl at the South Annex area of the Base. 

Sahwater encroachment has a major impact on water quality in the Cooper River and Goose Creek. 

During high tide, saline waters can be found as far as 25 miles upstream of Charleston Harbor. Streams 

at the Base discharge into larger streams within the saltwater encroachment limit. 

2.4 GEOLOGY 

The Lower Coastal Plain of South Carolina consists of a series of sediments and partially lithified 

sedimentary rocks ranging in age from the Late Cretaceous Period to the Holocene Epoch. The Coastal 

Plain units strike northeast-southwest and dip seaward to the southeast (Figure 2-3) such ttiat the 

sedimentary units are thickest near the coast and thin to the northwest. The Coastal Plain deposits 

thicken southward from 980 feet near the coast at the North Carolina-South Carolina border to more than 

3,280 feet at the South Carolina-Georgia border (Colquhoun et al., 1983). 
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Figure 2·3 shows the major geological units that underlie NWS Charleston. Coastal terrace deposits form 

the uppermost geologic unit at the Base. These deposits average about 30 feet in thickness and consist 

primarily of sand and clay with local beds of seashells and limestone that were deposited during a series 

of marine transgressions and regressions in the Pleistocene and Pliocene epochs (Aucott et al. , 1987). In 

the NWS Charleston area, the coastal terrace deposits are underlain by unconsolidated to weakly 

consolidated Holocene to Miocene elastic sediments, which are composed of calcareous and organic-rich 

clays, silts, and sands (Figure 2-3). These surficial deposits in the NWS Charleston area are commonly 

referred to as the Ladson Formation. The thickness of the Ladson Formation in the NWS Charleston area 

ranges from a maximum of approximately 82 feet to less than 17 feet in isolated areas. 

Unconformably underlying the Ladson Formation is the phosphatized late Eocene to late Oligocene 

Cooper Group, which is composed of the Ashley and Parkers Ferry Formation (Weems and Leman, 

1993). The Cooper Group is approximately 200 feet thick near the Base, and it is a massive, olive

colored, impure, tine-grained carbonate deposit of very low permeability. It consists of calcium carbonate, 

phosphate, fine-grained sand and clay that were deposited in a relatively deep-water marine environment. 

The Cooper deposits, which dip to the southeast at 8 to 24 feet per mile, pinch out about 20 miles north of 

Charleston and thicken south of the city. 

Below the Cooper Group is a thick sequence of sedimentary units that extends to the basement complex 

appro)(imately 2,300 feet below msl. Mean sea level generally lies within the Ladson Formation at 

NWS Charleston. This sequence of sedimentary deposits below the Cooper Group includes (in increasing 

age) the Santee Limestone (180 feet thick); the Black Mingo Group (200 feet thick); and the Peedee, 

Black Creek, Middendorf, and Cape Fear formations (1,700 feet thick total) (Colquhoun et al., 1983}. 

' 
Crystalline bedrock lies below the sedimentary units near NWS Charleston and consists of diabase, 

basalt, quartz, and meta-sedimentary rocks. Seismic activity that occurs within pre-Cretaceous rocks 

beneath the Lower Coastal Plain indicates that active faults and fracture zones exist. The permeability of 

the crystalline bedrock is lower than that of the overlying Coastal Plain sediments {Aucott et al., 1987). 

2.5 HYDROGEOLOGY 

The following subsections discuss general groundwater information in the area of NWS Charleston. 

The Lower Coastal Plain near NWS Charleston consists of an unconfined surficial aquifer (Ladson 

Formation), a confined Tertiary aquifer system (Santee Limestone and Black Mingo Group), and a 

confined Cretaceous aquifer system (Pedee, Black Creek, Middendorf, Cape Fear Formations) 

(Colquhoun et al., 1983). 
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The surficial aquifer occurs within the Ladson Formation, which consists of fine- to coarse-grained sand 

and clay. · It is an unconfined, laterally extensive aquifer that ranges from 17 to 82 feet thick near 

NWS Charleston. This water table aquifer is recharged by infiltration of precipitation and discharges 

principally as seepage into sur1ace water bodies and secondarily via pumping. Downward migration into 

the underlying aquifers is inhibited by the low permeability sediments ot the Cooper Group. 

Although locally isolated higher permeability zones are found within the Cooper Group (near Edisto Island 

and Ravenel, not in the vicinity of the Base), it is considered to be a confining unit that allows virtually no 

vertical migration of groundwater from the surficial aquifer to the deeper aquifer. Only a few feet of the 

Ashley Formation of the Cooper Group need to be present to effectively retard the vertical movement of 

groundwater (Park, 1985). 

Groundwater depths in the surficial aquifer range from approximately O to 15 feet bgs across the Base, 

and the water table surface tends to mimic the local topography. The shallow groundwater system 

discharges into the Cooper River directly or indirectly via discharge into its tributaries. 

The predominant groundwater flow direction in the NWS Charleston area is east and southeast toward the 

Cooper River. Across the Base, the overall southeasterly flow direction continues; although, because the 

topography is relatively flat, minor surface irregularities and stream drainage patterns produce local 

variations in the shallow flow directions. 

Below the surficial aquifer is the Ashley Formation of the Cooper Group. As stated earlier, the Cooper 

Group is considered to be a low permeability confining unit that separates the surficial aquifer from the 

underlying aquifers. 

2.5.2 Hydrogeology and Water Quality of Deep Aquifer Systems 

Underlying the Cooper Group is the Teniary aquifer system, which is composed of the Santee Limestone 

and the Black Mingo Group (sand and sandstone, limestone, and clay). These units are an approximate 

400 foot thick combined near NWS Charleston (Colquhoun, et al. 1983). Groundwater flows to the east in 

the Tertiary aquifer system, which is recharged by infiltration along updip outcrop areas to the west. 

Water yields from wells completed in the Santee Limestone range from 200 to 500 gallons per minute 

(gpm). The Black Mingo Group underlies the Santee Limestone and constitutes much of the Tertiary 

aquifer system. Water yields from wells completed in the sands of the Black Mingo Group range from 

58 to 660 gpm, and transmissivities range from 500 to 3, 700 square feet per day for these wells. Under 
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natural conditions, groundwater elevations are artesian (often above the ground surface), but widely vary 

due to pumping primarily and tidal fluctuations secondarily. Variations in groundwater elevations resulting 

from other factors such as rainfall are obscured. 

Along the Atlantic coastline in South Carolina, the water quality of the Tertiary aquifer system has been 

affected by saltwater intrusion. As a result, high concentrations of chloride and sodium are present. 

Calcium and bicarbonate ions are dominant, and the groundwater is extremely hard (Park, 1985). 

The Cretaceous aquifer system is a confined system that is approximately 2,000 feet thick near NWS 

Charleston and consists of sand and clay of the Peedee, Black Creek, Middendorf, and Cape Fear 

Formations. The Cretaceous aquifer system yields water under artesian conditions because 

outcrop/recharge areas are far to the west in areas of higher elevations. Typical potentiometric surf ace 

elevations range from approximately 20 to 120 feet above msl. The predominant horizontal groundwater 

flow direction is toward the east. Well yields range from 125 to 2,000 gpm (Park, 1985). Generally, the 

Black Creek is the most productive formation, and the Peedee is the least productive. 

In the Lower Coastal Plain, the groundwater in the Black Creek and Middendorf Formations has a high pH 

(B.0 to 9.2), high dissolved solids [greater than 500 to 2,700 milligrams per liter (mg/L)], fluoride (greater 

than 4.0 mg/L), chloride (greater than 250 mg/L). and sodium (several hundred mg/L) concentrations, and 

is classified geochemically as a sodium bicarbonate water. The groundwater geochemistry in these units 

within the Lower Coastal Plain is the result of dissolution of carbonate material and calcium for sodium ion 

e><change (Park, 1985). 
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Climatic Variable 

CLIMATIC CONDITIONS FOR NWS CHARLESTON 
CHARLESTON, SOUTH CAROLINA 

Average Conditions, January through December 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

TEMPERATURE (°F) 

Average Maximum 58.9 62.6 69.2 76.1 83.0 87.8 90.6 89.2 84.9 77.1 67.2 62.0 
Temperature 

Average Minimum 38.4 40.8 47.0 53.4 62.1 69.3 73.2 72.3 67.5 56.6 46.0 41.2 
Temperature 

PRECIPITATION (in.) 

I Average Total 13.9913.31 13.60 I 2.98 [ 3.76 j 5.71 16.2917.0515.731 3.19 I 2.5213.451 

Source: Southeast Regional Climate Center, sercc@dnr.state.sc.us 
Period of Record: 1971-2000. 
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3.0 INVESTIGATION SUMMARY 

Rev. 0 
03/06 

RFI field work was performed in accordance with procedures described in the Generic Work Plan, Volume 

I, Chapter 4.0 (ABB-ES, 1995), the Project-Specific Work Plan (TtNUS, 2001), and the Supplemental 

Work Plan (TtNUS, 2004). Deviations from the Generic Work Plan were described in the project-specific 

work plans. A detailed description of the RFI data collection field work, including deviations from the 

TtNUS work plans, is presented in this section. A brief summary of field investigations conducted prior to 

the RFI is also presented in this section. TtNUS conducted RFI field work from 2000 to 2005 at SWMUs 

16 and 17; the following is a brief summary: 

• July and November 2000 - A geophysical survey was conducted at both SWMUs 16 and 17. Results 

were presented in the TtNUS work plan (2001 ) to aid in establishing sample locations. 

• June and October 2001 - Multiple activities were conducted: 

Permanent monitoring well installation (5 at SWMU 16 and 4 at SWMU 17 in the shallow suriicial 

aquifer) and groundwater sampling. 

Soil boring (4 at SWMU 16 and 19 at SWMU 17) and surface/subsurface soil sample collection. 

Surface soil sample collection (2 at SWMU 16). 

Surface water/sediment sample collection (7 at SWMU 16 and 1 at SWMU 17). 

Staff gauge installation (3 at SWMU 16 and 1 at SWMU 17). 

Four rounds groundwater-level measurements. 

Aquifer tests. 

T idal study. 

Abandonment of 5 pre-RFI monitoring wells. 

• March 2002 - Activities conducted: 

Temporary monitoring well installation (1 o shallow and 5 deep in the surficial aquifer at SWMU 

17) and groundwater sampling. 

• April 2003 - Activit ies conducted: 

030604/P 

Membrane interface probe (MIP) drilling at 22 locations at SWMU 17. 

Temporary monitoring well installation f21 shallow and 1 deep in the surficial aquifer at SWMU 

17) and groundwater sampling for confirmation of MIP results. 

Screening of groundwater samples using the Color-Tee method, an experimental field-based 

analytical method for low-level detection of chlorinated solvents. 

Soil boring (10 at SWMU 17) and soil sample collection. 
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• March 2004 - Activities conducted: 
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Permanent monitoring well installation (3 at SWMU 17 in the shallow surficial aquifer) to aid the 

Solutions-IES pilot-scale treatability study evaluation (for reference purposes, Appendix C-5 

provides all Solutions-I ES reports available at the time the draft RFI was being prepared). 

• October 2004 through March 2005 - Activities conducted: 

Field mapping of the high tide water line at SWMU 16. 

MIP drilling at 33 locations at SWMU 17. 

Temporary monitoring well installation (33 locations) and groundwater sampling for confirmation 

of M IP results. 

Permanent monitoring well installation (22 at SWMU 17) and groundwater sampling. 

Piezometer installation (1 at SWMU 16). 

Soil boring (7 at SWMU 17) and subsurface soil sample collection. 

Surface soil sample collection (2 at SWMU 16). 

Staff gauge installation {1 at SWMU 17). 

Two rounds groundwater-level measurements. 

Aquifer tests. 

3.1 FIELD INVESTIGATIONS PRIOR TO THE RFI 

3.1.1 SWMU 16 - Old Southside Landfill 

Four previous studies/investigations have been performed at SWMU 16, as follows: 

• Navy Assessment and Control of Installation Pollutants (NACIP) Phase 1 IAS 

• NACIP Phase II Confirmation Study - Verification Step 

• NACIP Phase II Confirmation Study - Characterization Step 

• Interim RCAA Facility Assessment (RFA). 

Harmon Engineering & Testing conducted the Phase I IAS in 1983. The IAS included reviews of archival 

and activity records, interviews with facility personnel, and an onsite survey during which two soil samples 

from seep locations were collected from the southeast and central perimeters of the site. Analyses of the 

samples included total organic halogens (TOX), oil and grease, silver, and mercury. The presence of oil 

and grease, mercury, and 1, 1, 1-trichloroethane (TCA) was detected in the soil samples from seep 

locations along the central portion and southeastern corner of the site during the IAS. The IAS 

recommended further investigation with a confirmatory study at the site. 
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An NACIP Phase II Confirmation Study - Verification Step was conducted by Geraghty & Miller, Inc., from 

December 1984 to January 1985 (1985). The study included the installation and sampling of five shallow 

(12 to 15 feet in depth) monitoring wells: NWS-2-1 and NWS-2-2 northeast of the site and east of SWMU 

18-Southside Ordnance Disposal Area, NWS-2-3 within SWMU 17, and NWS-2-4 and NWS-2-5 along the 

perimeter of site. Groundwater samples were analyzed for volatile organic compounds (VOCs), metals, 

pH, and total dissolved solids (TDS). Water levels were measured in the wells. Additional water-level 

measurements and groundwater sampling were recommended based on the findings of the investigation. 

Environmental Science and Engineering, Inc. (ESE) conducted an NACIP Phase II Confirmation Study -

Characterization Step in 1986 (1987). The study included the installation of two additional monitoring 

wells (NWS-2-6 and NWS-2-7) along the site perimeter. The wells were screened from approximately 8 

to 38 feet below ground surface (bgs), extending approximately 1 O feet into the Ashley Formation. All 

seven monitoring wells were sampled and analyzed for polynuclear aromatic hydrocarbons (PAHs), 

metals, petroleum hydrocarbons, pH, and specific conductance. Additionally, eight surface water 

samples and eight sediment samples were collected from tributaries to Goose Creek and analyzed for 

PAHs, metals, and petroleum hydrocarbons. Water-level measurements were colrected from all 

monitoring wells at the site. 

In May 1988, Kearney/Centaur completed the Interim RFA for NWS Charleston (1988). The RFA 

included the review of USEPA Region IV and SCDHEC files, a Visual Site Inspection, and review of the 

NACIP IAS and Characterization Step reports. Because of past disposal activities and detection of 

hazardous constituents in soil, sediment, surface water, and groundwater, SWMU 16 was identified as 

requiring further surface water and subsurface investigation to determine the extent of soil, sediment, 

surface water, and groundwater contamination. 

3.1.2 SWMU 17-0ld Missile Ordnance and Waste Oil Disposal Area 

Four previous studies/investigations have been performed at SWMU 17, as follows: 

• NACIP Phase I IAS 

• RFA 

• NACIP Phase II Confirmation Study- Verification Step 

• NACIP Phase II Confirmation Study- Characterization Step 

One monitoring well (NWS-2-3) that was associated with SWMU 16 investigations (Confirmation Studies

Verification Step and Characterization Step) was also used for SWMU 17 investigations. 
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Harmon Engineering & Testing conducted the Phase I IAS in 1983 (1984). The fAS included reviews of 

archival and activity records, interviews with facility personnel, and an onsite survey. The IAS 

recommended no Confirmatory Study at the site. 

As part of the NACIP Phase II Confirmation Study - Verification Step for SWMU 16 conducted by 

Geraghty & Miller, Inc., monitoring well NWS-2-3 was installed within the boundaries of SWMU 17 and 

sampled for VOCs, metals, pH, and TDS. Additionally, water-level measurements were collected from 

the monitoring wells at SWMUs 16 and 17. 

During the NACIP Phase II Confinnation Study- Characterization Step for SWMU 16 conducted by ESE, 

Inc. in 1986, groundwater from monitoring well NWS-2-3 located within SWMU 17 was sampled and 

analyzed for PAHs, metals, petroleum hydrocarbons, pH, and specific conductance. Additionally, water

level measurements were collected from the monitoring wells at SWMUs 16 and 17. 

The presence of organic compounds [benzene, 1,2-dichloroethane (DCA), and methylene chloride], 

petroleum hydrocarbons, and metals was detected in groundwater during the two Confinnation Study 

investigations. None of the metals were more than an order of magnitude greater than background 

concentrations. No surface or subsurface soils have been collected at the site to date. 

In May 1988, Kearney/Centaur completed the Interim RFA for NWS Charfeston. The RFA included 

review of USEPA Region JV and SCDHEC files, a Visual Site Inspection, and review of the NACIP IAS 

and Characterization Step reports. Because of past surface disposal activities and detectionof lead and 

chromium in the groundwater, SWMU 17 was identified as requiring further surface and subsurface 

investigations to determine the extent of soil and groundwater contamination. 

3.2 RF1 FIELD INVESTIGATION 

The sample identification, location designation, and the analysis for the samples are summarized in Tabte 

3·1. Quality assurance/quality control (QA/QC) and investigation-derived waste (IDW} samples are 

summarized in Table 3·2. 

3.2.1 Deviations from the Work Plan 

The following deviations from the work plans were necessitated by site conditions: 

• SWMU 16: The proposed temporary wells, permanent monitoring wells, and soil borings proposed for 

the 2004 through 2005 supplemental investigation could not be installed. Metal was detected at all of 

the proposed drilling sites, so unexploded ordnance (UXO) clearances were not granted, and the 
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drilling program was terminated. For the same reason, two Shelby tube soil samples for geotechnical 

analyses of the landfill cover could not be collected. The proposed locations for drilling are depicted 

in the drilling permits of Appendix A-1. 

• SWMU 17: Three proposed wells downgradient of the known groundwater "hot spot" area (near 

existing 17MIP21) to support a pilot-scale treatability study being conducted by the Navy through 

Solutions-IES were not installed when it was determined the wells were not needed. 

3.2.2 Unexploded Ordnance Avoidance 

SWMU 17 was used as a missile and waste oil disposal area in the past, and SWMU 16 was also 

suspected to contain UXO. Therefore, TtNUS provided a UXO specialist to clear the proposed drilling 

locations. Each borehole location and access pathway was cleared by the UXO specialist with a 

magnetometer prior to any invasive activity. At drilling locations, the subsurface was cleared by hand 

augering to 6 to B feet bgs. During hand augering, a gradiometer was lowered into the boring every 

2 feet, to the total depth. 

No UXO was encountered during field activities at SWMU 17. At SWMU 16, no UXO was encountered 

during the 2001 field activities. However for the 2004/2005 field activities, metal interferences occurred at 

all of the proposed drilling sites (see Appendix A-1 Drilling Permit Authorizations for locations) and much 

of the access pathways, and so the drilling program was terminated. The indication of metal 

interferences confirms the presence of metal within the landfill. 

3.2.3 Permanent and Temporary Well and Piezometer Installation and Groundwater Sampling 

Sample locations for both permanent monitoring wells and temporary wells are shown on Figure 3-1. The 

well permit authorizations are provided in Appendix A-1. The sample identification, location designations, 

and analyses for the samples are summarized in Table 3-1. 

Monitoring Well Installation 

A total of 34 permanent monitoring wells (5 at SWMU 16 and 29 at SWMU 17) and one shallow 

piezometer just north of SWMU 16 were installed during the RFI field investigation. Of the 34 wells, 25 

were shallow, 5 were intermediate, and 2 were deep, within the surficial aquifer. See Table 3-3 for the 

monitored hydrogeologic units, well identification, and other construction details for the monitoring wells. 

Three wells (17MW12D, 17MW14D, and 17MW1BD) are designated as deep wells; however the wells 

were installed within the intermediate portion of the surficial aquifer. The depths of the shallow wells 

ranged from 13 to 20 feet bgs. In some cases during the supplemental RFI field work, the shallow wells 
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were installed below the water table to depths targeting contaminated intervals based on MIP and existing 

monitoring weU data. The depths of the intermediate wells ranged from 22 to 28 feet bgs. The 

intermediate wells were installed just below the shallow wells in the associated well cluster. The depths 

of the deep wells range from 37 to 42 feet bgs. The deep we!ls were installed such that the welt screen 

was placed immediately above the first low permeability unit encountered or above the Ashley Formation 

of the Cooper Group, or just below the intermediate or shallow well within a cluster targeting known 

depths of contamination. 

Boring logs and monitoring well construction sheets were completed for each monitoring well and soil 

boring. Copies of these forms are provided in Appendix A-2 and A-3. Carolina Drilling installed the 

monitoring wells during the 2001 field effort, and during the 2004/2005 drilling effort, the wells were 

installed by Gregg Drilling Company, both licensed South Carolina drillers. The monitoring wells were 

developed after construction using a submersible pump and/or surged using a stainless steel bailer. Well 

development logs were completed during development and are provided in Appendix A-4. Monitoring 

well construction details are provided in Table 3-3. 

Temporary Well Installation 

A total of 70 temporary wells have been installed within the SWMU 17 study area since the RFI began. 

The temporary wells were installed using direct-push technology (DPT) and constructed of either 1-inch 

diameter polyvinyl chloride (PVC) well screen and riser, or stainless steel screen with carbon steel riser. 

For the PVC wells, the well borehole was advanced with nominal 2-inch inside diameter (ID) casing to the 

desired depth when the screen and riser were lowered into the casing. Then the casing was removed 

exposing the screen to the formation and leaving an expendable steel drive point. Stainless steel 

temporary wells (Geoprobe® Screen Point Samplers) were advanced to. the desired depth. The outer 

casing was then retracted, exposing the well screen, the well was sampled, and then the casing and 

screen were removed from the borehole. 

Fifteen temporary well points were installed during the 2002 event of the RFI and constructed with 1-inch 

diameter PVC well screen and PVC riser. 

Twenty-two temporary well points were installed during the 2003 event of the RFI using stainless steel 

Geoprobe® Screen Point Samplers. 

Thirty-three temporary well points were installed during the 2004/2005 event of the RH The wells were 

constructed with 1-inch PVC riser and PVC well screen (slot size 0.010 inch). The sand pack was 

installed above the formation material that collapsed around the PVC riser to approximately 2 feet above 
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the screen. A bentonite seal was then installed above the sand pack or formation material to prevent 

precipitation from entering the well. 

The temporary wells were abandoned after sampling by removing the PVC screen and riser (if employed) 

then grouting the borehole to the ground surface using a tremie pipe. 

-
Temporary well construction details are summarized on Table 3-4. 

Groundwater Sampling 

The wells were sampled using a peristaltic pump .. Water quality parameters, such as temperature, pH, 

specific conductance, salinity, dissolved oxygen (DO), oxidation-reduction potential (ORP), and turbidity 

were collected during purging of the permanent and temporary wells and recorded on low flow purge 

sheets and/or groundwater sample log sheets. During the 2004/2005 sampling effort the salinity was not 

measured and recorded at several of the permanent wells; however salinity values were derived from the 

recorded temperature and specific conductance using a calculator at http://www.fivecreeks.org. The most 

recent water quality information for each sampling point is summarized in Table 3-5. Copies of the low 

flow purge sheets and groundwater sample log sheets are provided in Appendix A-5 and A-6, 

respectively. 

As observed from Table 3-5, the temperature in the shallow permanent wells ranged from 15.31 

(17MW20S) to 20.9 (17MW11S) degrees Celsius (°C) with an average temperature of 17.7 °C. The 

temperature in the deeper (intermediate and deep) surficial aquifer wells ranged from 16.3 to 19.6 °C with 

an average temperature of 17.1 °C. The temperatures were fairly consistent from the shallow to the deep 

portion of the surficial aquifer as observed at the well clusters. 

The pH in the shallow permanent wells values ranged from 3.79 (17MW16S) to 7.17(17MW03S) with an 

average pH of 5.17. For the deeper surficial aquifer wells, the pH values ranged from 6.23 (17MW171) to 

7.15 (17MW17D) with an average value of 6.70. At the well clusters, the pH values increased with depth 

from a pH of approximately 4 in the shallow wells to about 7 in deep wells. 

The specific conductance in the shallow permanent wells ranged from 0.11 milliSiemen per centimeter 

(mS/cm) (17MW13S) to 33.5 mS/cm (16MW05S). The specific conductance in the permanent deeper 

surficial aquifer wells ranged from 0.477 (17MW12D) to 11.7 mS/cm (17MW18D), respectively. The 

salinity readings correlate with specific conductance and indicate that the shallow groundwater near the 

streams is saline, for example 1.6 percent at 16MW03S closest to Goose Creek at SWMU 16 and 

1.0 percent at 17TW07S closest to the tributary, and the salinity values diminish to 0 around well 

17MW03S and along Wilkinson Way in the central portion of the site. The deep surficial groundwater is 
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saline in the near shore wells. Also, groundwater from two deep surficial aquifer wells (17MW14D and 

17MW18D) further east of SWMU 17 have fairly high salinity values of 0.7 and 0.8 percent, respectively. 

The near shore shallow and deep groundwater salinity may be attributed to recharge of the shallow 

surficial aquifer by surface water (surface water salinity is about 1.4 percent) during high tide and drought 

conditions. The deep surficial aquifer is partly recharged by downward migration of shallow groundwater, 

allowing mixing of deep groundwater and shallow saline groundwater. 

Seven of 24 shallow permanent wells had DO levels of less than 0.1 mg/l (anaerobic conditions), with six 

located at SWMU 17 and the remaining one at SWMU 16 (16MW04S). Other wells had DO levels 

ranging from 0.2 to 4.5 mg/L (anaerobic to aerobic conditions). Four of the nine deeper wells had DO 

levels of less then 0.1 mg/L (anaerobic conditions). The five remaining wells have values ranging from 

1.28 (17MW17D and 17MW161) to 4.71 mg/L (17MW06D) (aerobic conditions). There are no discernable 

trends in the DO levels laterally or vertically. 

The ORP in shallow permanent wells values ranged from -399 millivolt (mV) (16MW03S) to 369 mV 

(16MW01S), with an average ORP value of 95 mV. For the deeper wells, ORP values ranged from -143 

(17MW171) to 57 mV (17MW06D), with an average value of -86 mV. At the well clusters, the ORP values 

decreased with depth from approximately 200 mV in the shallow wells to about -100 mV in deep surficial 

aquifer wells. 

The wells were purged to reduce the turbidity to less than the benchmark of 10 nephelometric turbidity 

units (NTUs). This effort was successful in 40 wells; generally, permanent wells cleared up better then 

the temporary wells. Because metals analyses was being conducted during the 2005 RFI event, the 

temporary wells were constructed better and purged more thoroughly than for the 2002 and 2003 

temporary wells when only VOC analyses were conducted; otherwise, the metals results would have 

been biased high. In addition, the temporary wells installed during 2005 were more elaborately 

constructed to include a sand pack, which reduced turbidities. See Table 3-5 for turbidity values for 

permanent and temporary wells. 

3.2.4 MIP Installation and Interpretation 

A total of 56 MIP points were installed during the RFI. The MIP points were advanced using DPT. See 

Table 3-4 for the MIP total depths and temporary well co-location. One MIP point (17MIP22) was 

installed adjacent to existing background well 17MW01 to obtain a baseline for lithologic purposes. MIP 

logging was conducted to obtain real-time, continuous voe concentration data in the vadose and saturated 

zones. The voe detector log data was used to determine the temporary well depth and the spatial location 

of the wells in order to target the contaminated portions of the surficial aquifer. The MIP system was used to 

better define the horizontal and vertical extent of the groundwater contamination plume(s), in addition to 

030604/P 3-8 CTO 0137 



Rev. 1 
09/08 

better defining the horizontal and vertical extent of the contaminant hot spot. A detailed description of the 

voe detectors and the results of the MIP field investigation can be found in the reports provided by the 

subcontractor, Columbia Technologies, in Appendix B. 

MIP Conductivity Interpretation 

In addition, the MIP system collects soil conductivity data continuously. Generally, the conductivity probe 

can be used to differentiate between clay and sand layers; elevated conductivity readings indicate the 

presence of clay and silt. All but one MIP point (17MIP22 at the background location) was co-located with 

a temporary well, and several MIP logs were completed at monitoring well boring locations, which allowed 

for better correlation of lithologies between the MIP log and the boring logs. 

During the 2003 field effort, 17MIP22 was installed at 17MW01 (17MW01S-B) to check the lithologic 

correlation between MIP conductivity logs and soil boring logs. The soil boring log showed that a green 

silt and clay layer was encountered at about 35.5 feet bgs, and the MIP conductivity log shows an 

elevated reading of about 150 mS/M at that same depth. Initially, this clay and silt layer was believed to 

be the Ashley Formation of the Cooper Group. Subsequent comparisons between well borings and MIP 

logs from the 2005 field effort suggested that the Ashley Formation at 17MW01 was not encountered at 

35.5 feet bgs. Rather the Ashley Formation of the Cooper Group was encountered below the green silt 

and clay at 40 feet bgs based on further evaluation of boring logs. The Ashley Formation of the Cooper 

Group was also encountered at 31 feet bgs at 17MW18S/l/D, however, the adjacent 17MIP42 

conductivity log showed no elevated readings at that depth. At 17MW17S/l/D, the Ashley Formation was 

encountered at 37 feet bgs but the adjacent 17MIP41 log showed no ·elevated reading. These results 

suggest that the Ashley Formation of the Cooper Group does not produce an elevated reading on the MIP 

conductivity log. 

3.2.5 Surface Water Sampling 

Six surface water samples were collected at SWMU 16 and one was collected at SWMU 17 in 2001. The 

sample identification, location designations, and analyses for the samples are summarized in Table 3-1, 

and sample locations are shown in Figure 3-1. The SWMU 16 samples were collected from streams 

within marsh areas west of the site which drain into Goose Creek, and the SWMU 17 sample was 

collected from the stream within a marsh area east of the site that ultimately drains into Goose Creek. 

Water quality parameters including temperature, pH, specific conductance, turbidity, DO, and salinity 

were collected and recorded on sample log sheets. This information is summarized in Table 3-6. Copies 

of the sample log sheets are provided in Appendix A-7. 
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The pH readings were relatively similar across the site showing that the surface waters are pH normal 

with values around 7, and the DO oxygen readings ranged from 4.13 to 9.63 mg/L indicating aerobic 

conditions. The surface waters are saline throughout the study area (average salinity of 1.4 percent) and 

the high specific conductance readings (19.1 to 24.5 mS/cm) reflect the high salinity of the surface water. 

The streams at SWMU 16 and SWMU 17 consist of channels within a tidal marsh that are typically 

inundated during high tide and often inundated during low tide except for the upper reaches of the 

streams. For example, the staff gauges at sampling locations 16SW/SD05 and 17SW/SD01 were dry 

during low tide in 2001. 

3.2.6 Sediment Sampling 

Six sediment samples were collected at SWMU 16 and one was collected at SWMU 17 in 2001. The 

sample identification, location designations, and analyses for the samples are summarized in Table 3-1. 

The SWMU 16 and SWMU 17 samples were collected from the same locations as the respective surface 

water samples as described in the previous section. Sediment sample locations are shown on Figures 

3-2 and 3-3 for SWMUs 16 and 17, respectively (and Figure 3-1). Physical properties of the sediment 

such as material description, color, and moisture were recorded on sample log sheets provided in 

Appendix A-8. 

3.2. 7 Surface/Subsurface Soil Sampling 

Information such as sample analyses, sample identification, and sample depths is provided on Table 3-1. 

Soil sampling locations are shown on Figures 3-2 and 3-3 for SWMUs 16 and 17, respectively. Physical 

properties of the soils such as material description, color, and moisture were recorded on sample log 

sheets provided in Appendix A-9. 

SWMU 16 

Subsurface soil samples were collected from four soil borings at SWMU 16 (16S801 through 165804). 

Soil borings were located in anomalous areas based on geophysical survey results for SWMU 16 and 

considered as likely biased high concentration sampling locations. One of the four borings, 16SB04, was 

located within an area of crushed waste oil drums. Surface soil samples were additionally collected in 

2001. The surface soil sample collected at 16SS01 was collected to determine the chemical 

characteristics of the 2-foot soil cover material. The surface soil sample collected at 16SS02 was from an 

area with appreciable surface debris observed during the geophysical survey. During the 2004/2005 

supplemental investigation, two more surface soil samples were collected to obtain additional data from 
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this debris pile area. The geophysical survey results are provided _in Appendix C-1, and supporting field 

mapping of debris is provided in Appendix C-2. 

SWMU 17 

A total of 19 soil borings (175801through175819) were installed in 2001 to characterize and define the 

extent of contamination. One surface and two subsurface soil samples were collected from each boring, 

using a hand auger to collect the surface soil and hollow-stem auger (HSA) and split-spoon sampling 

techniques to collect the subsurface soil. Surface soil samples were collected from 0 to 1 foot bgs, and 

subsurface soil samples were collected from 1 to 3 and 5 to 7 feet bgs. The soil boring locations were 

based on the results of the geophysical survey targeting the anomalies and based on field observations 

such as the presence of empty drums. The geophysical survey report is provided in Appendix C-1. 

An additional 10 soil borings (175820 through 175829) were installed during the 2003 field event using 

DPT to better define the extent of the contamination. One surface soil sample was collected from 0 to 

1 foot bgs, and the subsurface soil samples were collected from 1 to 3 feet and 3 to 5 feet bgs at each 

boring. The locations were determined by the results of the 2001 sampling effort. 

Five soil borings ( 175830 through 175834) were installed during the 2005 field effort using hand augers. 

Three of the borings (175830, 175831, and 175832) were located at a depression area that also 

appeared to be a significant source of groundwater contamination; the sample collection interval was 

selected at the highest photoionization detector (PIO) reading within the vadose zone. For the remaining 

two borings (175833 and 175834), the sample interval was selected where MIP anomalies suggested 

that soil contamination might be present. 

3.2.8 Quality Assurance/Quality Control Samples 

Duplicate samples were collected at a frequency of 1 in 10 environmental samples, and ·matrix 

spike/matrix spike duplicate (MS/MSD) samples were collected at a frequency of 1 in 20. The duplicate 

and MS/.MSD locations were recorded on the sample log sheet. A total of 30 trip blanks, 10 rinse blanks, 

and 10 field blanks were collected during the RFI. Sample log sheets were generated for each sample 

collected and are provided in Appendix A-10. Table 3-2 provides a summary of the QA/QC samples. 

The trip blanks were provided by the laboratory and accompanied the containers used to collect the voe 
samples. The field blanks were samples of source water used to decontaminate drilling tools and 

sampling tools. The samples consisted of potable water and deionized (DI) water. The rinse blanks were 

collected by pouring DI water .over &ampling tools into the sample container. When disposable sampling 

tools were used, only one rinse blank sample per type of sample tool was collected during each major 
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field sampling effort. Also, soil samples were collected from beneath the decontamination pad upon 

completion of each major drilling effort to confirm that no leakage occurred during field activities. 

3.2.9 Staff Gauge Installation 

Three of the four staff gauges installed in 2001 (16SG02, 16SG03, and 17SG04} consisted of painted 

green steel fence post. At some locations, a PVC pipe was attached for long-term monitoring. The 

remaining staff gauge (16SG01} was established on the upper flat surface of a concrete culvert. An 

additional staff gauge (17SG05} installed in 2005, and consisted of a 2-inch by 4-inch by 8 foot long 

wooden plank attached to a support beam for the outfall coming from the dredge spoil application area 

located east of SWMU 17. Staff gauge locations are shown on Figure 3-1. 

3.2.10 . Groundwater Level Measurements 

Six rounds of synoptic water-level measurements were collected during the RFI. Four rounds were 

obtained in 2001 and two in 2005. The water level and groundwater elevation data are provided on 

Tables 3-6, 3-7, and 3-8. Water levels were collected during both high tide and low tide to demonstrate 

the tidal influence on the groundwater flow pattern. During each round, all monitoring wells were gauged 

within a 4-hour period. The region was experiencing drought conditions several years prior to and 

including 2001 (USGS, 2002). Rainfall since 2001 seems to have increased as indicated by the water 

levels measured in 2005 in wells that were not tidally influenced. Staff gauges 16SG02 and 16SG03 

were not measured during the 2005 water-level measurements because of wet conditions impeding 

access. Similarly, staff gauge 17SG04 could not be accessed during the 2005 water-level 

measurements. The groundwater level and surface water measurements were used in developing site

specific potentiometric surface maps. Field forms with water level data are provided in Appendix A-11. 

3.2.11 Field Mapping and Surveying 

Monitoring well, soil boring, staff gauge, sediment, surface water, and surface soil sample locations were 

surveyed for horizontal and vertical control in accordance with the RFI work plans for SWMUs 16 and 17 

(ABB-ES, 1995; TtNUS, 2001 and 2004). The surveying was performed by Donaldson Garrett & 

Associates, Inc. in 2001, Hoggard-Eure Associates in 2002, and Palmetto Land Surveying in 2003 and 

2005. The survey coordinates are referenced to the North American Vertical Datum (NAVO} 88 (vertical 

elevations} and the North American Datum (NAO} 83 (horizontal locations}. A summary of the survey 

data is provided in Appendix A-12. 

The high tide water line was staked on November 15, 2004; this date was chosen based on tidal 

predictions from http://co-ops.nos.noaa.gov (NOAA} identifying the date of the highest high tide for all of 
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2004. Ten points were staked and surveyed; see Figure 3-1 for the high tide line location. Also, the 

debris pile at SWMU 16 and the depression area at SWMU 17 were staked and surveyed. SWMU 16 

trenches shown on aerial photos were placed on site maps via the Base environmental geographic 

information system (EGIS) and surveyed using these coordinates in order to field locate. 

Field location procedures using historic coordinates were also used in an attempt to find NWS-2-6, which 

was proposed for abandonment. The well was not found and is suspected to have been destroyed when 

the bridge was installed extending from Wilkinson Way. Also, the rip-rap that was reportedly installed 

along the shore line at SWMU 16 was not visible and therefore could not be surveyed. 

3.2.12 Geophysical Survey 

A geophysical survey was initiated at SWMU 16 and 17 in July 2000, but extremely hot weather, tidal 

waters, and significant vegetation prevented the completion of the survey. Follow-up geophysical surveys 

were conducted during November 2000 at SWMU 16. 

Electromagnetic (EM) and magnetic surveys were conducted at SWMUs 16 and 17 to identify landfill 

limits, to identify anomalies for placement of soil borings, to potentially locate buried mercury batteries, 

and to identify any possible UXO concerns. The survey at each site was conducted along survey lines at 

grid spacings of 25 to 50 feet based on site conditions using a portable magnetometer and EM survey 

equipment. Control points were surveyed for horizontal location to accurately align the geophysical 

survey grid with the site. All geophysical data were recorded using an electronic data recorder, reduced 

and evaluated by a geophysicist, and results graphically overlaid on a map of the site. Anomalous areas 

were identified for potential further investigation. A field trip report containing the results of the 

geophysical survey is provided in Appendix C-1 in the form of a technical memorandum. 

3.2.13 Investigation-Derived Waste 

IDW generated during the RFI included forty 55-gallon drums of water and 46 drums of soil stored on 

pallets at the Base during the RFI. TtNUS sampled the IDW to profile the waste for disposal and a 

sample log sheet was generated with every sample collected. IDW sample log sheets are provided in 

Appendix A-10. The drummed IDW material was disposed of as both nonhazardous and hazardous 

waste. In particular, aqueous IDW (purge and development water) associated with the source of the 

plume in the SWMU 17 depression area was identified as hazardous or potentially hazardous waste 

based_on characteristic and disposed accordingly. Manifests and certifications are presented in Appendix 

A-13. 
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All samples collected were analyzed by Katahdin Laboratory and Severn-Trent Laboratories (STL). both 

South Carolina-certified laboratories. Detailed analytical results are presented in Appendix E. The 

appendix is divided by soil (surface soil, Appendix E-1 ; subsurface soil Appendix E-2), groundwater 

(TtNUS, Appendix E-3; Solutions-IES, Appendix E-4), surface water (Appendix E-5), sediment (Appendix 

E-6), QA/QC (Appendix E-7), and IDW samples (Appendix E-8) Appendix E-9 presents the chain-of

custody (COC) forms. 

3.2.15 Slug Tests 

Slug tests were perlormed on all permanent monitoring wells installed by TtNUS during the RFI. Rising 

and falling head tests were typically perlormed on the monitoring wells to estimate the hydraulic 

conductivity of the surficial aquifer. However, if the water level was below the screen, the falling head test 

was not performed. The procedure for performing the rising head slug test consisted of injecting a slug of 

known volume below the water level within the well. After the water level re-stabilized, the slug was 

suddenly removed to create a decrease in water level within the well. A pressure transducer and a data 

logger were used to record the rate of water-level recovery back to the static level to determine the 

hydraulic characteristics of the aquifer. The procedure for performing the falling head slug test consisted 

of rapidly injecting a slug of known volume into the well below the water surface so that the water level 

within the well rose. The subsequent rate of water level recovery to the original static water level was 

measured to determine hydraulic characteristics of the aquifer. The data were analyzed using the 

Hvorslev Method {Hvorslev, 1951}. Slug test calculations and data are presented in Appendix 0-1. The 

data are summarized in Section 3.4.3. 

3.2.16 Tidal Study 

A tidal study was performed in October 2001 to determine what effect, if any, ocean tides had on 

groundwater flow patterns. SWMU 16/17 is located adjacent to the tidally influenced Goose Creek. The 

objective of the tidal studies was to monitor water-level elevations in the marsh and/or wells over a 2-day 

period and determine how the aquifer and the adjacent surface water interact. The study consisted of 

installing pressure transducers in four wells and at two staff gauge locations. A PVC pipe was installed at 

the staff gauge locations to accommodate the transducers for long-term monitoring. Water-level 

measurements were recorded at 15-minute intervals using a data logger to automatically monitor water

level fluctuations. The results of the tidal study are discussed in Section 3.4 and in a detailed report 

provided In Appendix D-2. 
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Six historic SWMU 16 wells (NWS-2-1 through NWS-2-5 and NWS-2-7) were abandoned because of poor 

and unknown construction. The sixth well, NWS-?·6, was not found and is suspected to have been 

removed when the bridge was installed extending from Wilkinson Way. Locations are shown in Figure 

3-17. Wells were abandoned according to South Carolina Well Standards and Regulations (SCDHEC, 

2002). The well riser and screen were pulled from the borehole, and the borehole was backfilled with 

bentonite/cement grout from the bottom of the borehole to the ground surface. 

3.2.18 Site Restoration 

Because the sites are marshy, extensive efforts were required to restore the areas impacted by drilling 

activities. The work was conducted by Environmental Enterprise Group, Inc. (EEG) and consisted of 

smoothing out and filling in rutted areas, breaking up clods, hydroseeding, and improving the dirt access 

road. The areas restored included the northern end of the utility cut right of way at SWMU 17 and both 

sides of Wilkinson Way. The dirt access road extended from Wilkinson Way into the southern area of the 

utility cut, then along the utility cut to the pilot-scale treatability study area; a turnaround was also 

provided. The road improvement consisted of a geo-fabric layer covered with graded aggregate base 

course macadam. 

The topsoil brought in was certified clean as documented by an affidavit from the borrow facility 

(Appendix A-14). Gravel specified for the access road was a non-limestone type (Appendix A-14) to 

avoid potential pH impact on the site soil/groundwater. 

3.3 SITE·SPECIFIC GEOLOGY 

The general stratigraphic sequence encountered at SWMUs 16 and 17 during the RFI consists of 

Holocene and Pleistocene (near marine to marine) deposits overlaying the Oligocene Ashley Formation. 

Both sites lie within the 100-year floodplain boundary based on the Feder~I Emergency Management 

·Agency (FEMA) flood insurance rate map (1982). 

The stratigraphic units are discussed in order from surface to depth in the following section. The 

information presented for each unit is based on site-specific data gathered from soil borings for 

monitoring well installation, DPT borings, and MIP logs. Additionally, information from the United States 

Department of Agriculture (USDA) Soil Survey of Berkeley County, South Carolina (1980) was used for 

correlation of soil types. Figures 3-1, 3-2, and 3-3 depict the boring and monitoring well locations for 

SWMUs 16 and H. Figure 3-4 provides the trace and orientation of the eight cross sections drawn to 

depict the stratigraphic relationships among the lithologic units at SWMUs 16 and 17. The cross sections 
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for SWMU 16 and 17 are presented on Figure 3-5 through 3-9. Descriptions of the cross sections are 

included below in Section 3.3.1. 

Holocene Deposits 

Holocene deposits found at SWMUs 16 and 17 include artificial fill, tidal marsh, and freshwater stream 

and swamp sediments. In some areas of SWMU 16, the upper soil horizons have been disturbed locally 

by development and consequently contain fill materials. Artificial fill was found in a few borings drilled 

along Wilkinson Way and in boring 16SB03 installed in the marsh at SWMU 16. (Recall that nominal 

investigation within the SWMU 16 landfill was conducted because of UXO clearance issues). The Soil 

Survey of Berkeley County maps indicate that the Bohicket-Capers association and Wahee series are the 

predominant soil units found in the SWMUs 16 and 17 areas. Both soil types have very poor permeability 

and are generally described as approximately 0.6-foot loams underlain by clay and silty clay 

approximately 4 to 8 feet thick, formed in clayey coastal plain environments. 

At SWMU 16, tidal marsh deposits (muck) are interlayered with stream and swamp deposits (peat) and 

have a combined thickness of approximately 25 to 35 feet. These Holocene deposits grade laterally into 

Pleistocene deposits to the east. 

Pleistocene Deposits 

Generally, Pleistocene deposits consist of interlayered beds of clay, sand, and fossiliferous sand of near 

marine (back barrier) origin. Not all of the units are uniformly present at the sites. The uppermost stratum 

consists of clay with varying amounts of silt and minor amounts of sand and is typically 5 to 1 O feet thick. 

(The permeability of this sandy clay is very poor after heavy rain events when standing water is observed 

throughout the site for extended periods of time.) A yellowish brown to grayish green silt and sand unit 

ranging in thickness from 5 to about 20 feet was encountered beneath the upper sandy clay layer. This 

silt and sand unit is very soft and sampling recovery rates were very low. Because of the poor sample 

recovery, only drill cuttings were logged at many of the soil boring locations. Underlying the silt and sand 

unit (coarsening downward) is a layer of dark grayish green sand with varying amounts of silt and shell 

fragments. This unit has a gradational contact with the overlying silt and sand layer. A distinct grayish 

green (soft, sticky, and plastic) clay and silt unit was encountered beneath the shelly sand bed. The 

grayish green clay and silt unit was found to be discontinuous and grades laterally to a well sorted green 

deposits in the eastern portion of SWMU 17. 
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Deposits described as olive brown, non-plastic, friable silt and clay were encountered beneath the 

Pleistocene deposits during drilling activities. The contact was a distinct break from the overlying 

sediments of grayish green deposits in the eastern portion of SWMU 17. This unit is believed to be the 

Ashley Formation of the Cooper Group and is of marine origin. The unit, approximately 125 feet thick 

(Weems and Lemon, 1993), is a major regional aquitard and marks the bottom of the surficial aquifer. 

3.3.1 Descriptions of Crose Sections 

To further describe the subsurface geologic units under1ying SWMUs 16 and 17, eight cross sections 

have been developed. Figure 3-4 shows the locations of these cross sections in plan view, and Figures 

3-5 through 3-9 present the cross Sections A-A' through H-H'. 

Cross section A-A' (Figure 3-5) is located in the western portion of SWMU Hi and transects the site south 

to north along the marsh boundary of Goose Greek. From land surface to approximately 5 to 6 feet bgs, 

a sandy clay material was encountered that is believed to be fill material and pinches out to the north and 

south at the site perimeter monitoring wells. Unique to the western side of SWMU 16, beneath the fill is 

marsh mud consisting of organic clay and peat. It is interpreted that the Ashley Formation of the Cooper 

Group was encountered during the RFI below the organic clay and peat deposits at a depth of about 

33 feet bgs. The historical log for NWS-2-7 also encountered the Ashley Formation of the Cooper Group 

at the same approximate depth, describing it as a pale green mar1. 

Cross section B-B' (Figure 3-6) transects SWMU 17 in a south-to-north direction along Wilkinson Way 

between SWMUs 16 and 17. As observed on the cross section, the upper sandy clay unit extends the 

length of the section, thinning from 8 feet thick in the north to 4 feet thick in the south. Beneath the upper 

sandy clay layer is a coarsening-downward sequence that consists of two units, a silt and sand unit that 

grades downward into dark grayish green silty sand with shell fragments. Both of these units extend the 

entire length of the cross section and have a combined thickness ranging from 20 feet at 17MIP06 to 

32 feet at the southern 17MIP31. Beneath these two units is a distinct dark grayish green (soft, sticky, 

and plastic) silt and clay unit. As shown on the cross section, elevated readings were measured by the 

conductivity probe as expected when encountering this layer. This is illustrated at well locations 

17MW120 and 1TTW37-B where the soil borings penetrated the silt and clay layer. The Ashley 

Formation of the Cooper Group was encountered at 17MW01 S and inferred to extend the length of the 

cross section based on data from other deep borings in the area and because it is a known regional 

feature. 
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Cross section C-C' (Figure 3-6) also transects SWMU 17 in a south-to-north direction (east of Wilkinson 

Way) in SWMU 17 and through the treatability study area known to be the contaminant hot spot. As 

observed on the cross section, the upper sandy clay unit extends the length of the section, is 10 feet thick 

in the north, gradually thins to 5 feet in the central portion at 17MW20S, and thickens to 11 feet at the 

southern end. Beneath the upper sandy clay layer is a coarsening-downward sequence that consists of 

two units, a silt and sand unit that grades downward into dark grayish green silty sand with shell 

fragments. However, in the central portion of the cross section, a lens of clayey sand was encountered 

between these two units. The silt and sand unit extends the length of the section and changes laterally 

from a grayish green silt and sand in the south to a yellow brown in the central portion of the section then 

grades back to grayish green color to the north. The underlying dark grayish shelly silty sand grades into 

contact with the Ashley Formation of the Cooper Group in the south. Beneath these two units in the 

south is a distinct dark grayish green (soft, sticky, and plastic) silt and clay unit that was inferred from MIP 

conductivity logs to be at about 27 feet bgs under the contaminant hot spot where the treatability study is 

being conducted. The silt and clay unit pinches out and grades into a well-sorted grayish green sand at 

17MIP33 that continues to the northern end of the section. The Ashley Formation of the Cooper Group 

was encountered at 17MW04S at 16 feet bgs and inferred to extend the length of the cross section based 

on data from other deep borings in the area and because it is a known regional feature. 

Cross section 0-0' (Figure 3-7) transects SWMU 17 in a south-to-north direction along the marsh east of 

SWMU 17 and extending north beyond the site boundary to 171W10S/D. As illustrated on the cross 

section, the upper sandy clay unit extends the length of the section and has a thickness ranging from 

12 feet in the north to 5 feet at the southern end. Beneath the upper sandy clay layer is a coarsening

downward sequence that consists of two units, a silt and sand unit that grades downward into dark 

grayish green silty sand with shell fragments. Both these units extend the entire length of the cross 

section and have a combined thickness of about 17 to 19 feet. Beneath these two units is a well-sorted 

grayish green sand that extends the length of the section. A 4-foot thick lens of silty sand with shell 

fragments was encountered in several borings in the central portion of the section overlying the Ashley 

Formation of the Cooper Group. The contact was abrupt and distinct at wells 17MW16D, 17MW17D, and 

17MW180 and was encountered at depths of 42 feet, 37.5 and 31 feet bgs, respectively. 

Cross section E-E' (Figure 3-7) transects SWMU 17 in a west-to-east direction across the central portion 

of SWMU 17. The cross section passes through the treatability study hot spot area and extends to the 

marsh area to the east. The upper sandy clay unit extends the length of the section and is 4 to 8 feet 

thick. Beneath the upper sandy clay layer is a coarsening-downward sequence that consists of two units, 

a silt and sand unit that grades downward into dark grayish silty sand with shell fragments. Both units 

extend the entire length of the cross section and have a combined thickness of about 18 feet to 23 feet. 

A dark grayish green clayey sand lens was encountered at 17MW060 within the shelly sand. Beneath 
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the shelly sand in the central portion of the section is a distinct dark grayish green (soft, sticky, and 

plastic) silt and clay unit that was encountered at 17MW12D and is inferred from the MIP conductivity log 

for HMIP34 to be at about 27 feet bgs under the contaminant hot spot. The silt and clay unit pinches out 

past the eastern boundary of SWMU 17 and grades into a well-sorted grayish green sand to the west 

between 17MW12D and HMIP25 and to the east where the silt and clay grades into the sand unit at 

17MIP54. The Ashley Formation of the Cooper Group was encountered at 17MW1BD at 31 feet bgs and 

inferred to extend the length of the cross section based on data from other deep borings in the area and 

because it is a known regional feature. 

Cross section F-F' (Figure 3-8) transects SWMUs 16 and 17 in a west-to-east direction in the south

central portion of the sites and passes just to the north of the treatability study hot spot area at 17MW19S, 

extending to the marsh area to the east. The upper sandy clay unit extends from the eastern end of the 

section to NWS-2-4, then is replaced by fill material at 168803 and NWS-2-7 (and is also likely replaced 

by fill material to some degree at Wilkinson Way). The fill material pinches out west of well tomS-2-7, 

grading into marsh sediments consisting of organic clay and peat. Beneath the upper sandy clay layer in 

the eastern portion of the section is a coarsening-downward sequence that consists of two units, a silt 

and sand unit that grades downward into a dark grayish green silty sand with shell fragments. Both these 

units extend to the central portion of the cross section where they pinch out near the SWMU 16 high tide 

water line of 2004 and grades into the marsh mud SWMU 16. These two units have an combined 

thickness of about 18 feet to 25 feet. Beneath these two units in the east-central portion of the section is 

a distinct dark grayish green (soft, sticky, and plastic) silt and clay unit that was encountered at 1nw37-

B and is inferred from MIP conductivity logs for 17MIP23, 17MIP14, HMIP13, 17MIP43, and 17MIP33. 

The silt and clay unit pinches out near the eastern boundary of SWMU 17 and grades into a well-sorted 

grayish green sand to the east between 17MW 160 and 17M I P33 and to the west where the silt and clay 

unit grades into the marsh mud between 16SB04 and NWS~2-4. The Ashley Formation of the Cooper 

Group was encountered at 17MW16D at 42 feet bgs, at 1nwo1D at 44 feet bgs and at NWS-2-7 at 

30 feet bgs. 

Cross section G-G' (Figure 3-8) transects SWMU 17 in a west-to-east direction in the northern portion of 

SWMU 17 and passes to the north of the treatability study hot spot area, extending to the marsh area to 

the east. The upper sandy clay unit extends from the eastern end across the section where it changes to 

a silty sand west of Wilkinson Way between SWMUs 16 and 17. This material is likely fill material used to 

install the road. The upper clay ranges in thickness from about 4 to 9 feet. Beneath the upper sandy clay 

layer is a coarsening-downward sequence that consists of two units, a silt and sand unit that grades 

downward into dark grayish green silty sand with shell fragments. Both these units extend the entire 

length of the cross section and have a combined thickness of about 17 to 24 feet. Beneath these two 

units in the western portion of the section is a distinct dark grayish green (soft, sticky, and plastic) silt and 
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clay unit that is inferred from the MIP conductivity logs for 17MIP32, and 17MIP10. The silt and clay unit 

pinches out in the central portion of the section beyond the eastern boundary of SWMU 17. This unit 

grades into a well-sorted grayish green sand to the east where it extends to the eastern end of the cross 

section. The Ashley Formation of the Cooper Group was not encountered at wells along this section, 

however, it is inferred to extend the length of the cross section based on data from other deep borings in 

the area and because it is a known regional feature. 

Cross section H-H' (Figure 3-9) transects SWMUs 16 and 17 in a west-to-east direction in the northern 

portion of SWMU 16 and north of the SWMU 17 boundary. The upper sandy clay unit extends from west 

of 16MW01 S to the eastern end of the section and is locally replaced by sandy silt at 17SB01, which is 

likely fill material used to build Wilkinson Way. The upper sandy clay unit pinches out at SWMU 16 in the 

vicinity of 16MW02S, grading into marsh sediments consisting of organic mud and peat. Beneath the 

upper sandy clay layer throughout most of the section is a coarsening-downward sequence that consists 

of two units, a silt and sand unit that grades downward into dark grayish green silty sand with shell 

fragments. Both of these units extend from the eastern end to the west near 16MW02S, where they 

pinch out and grade into the marsh mud underlying SWMU 16. These two units have a combined 

thickness of about 16 feet to 26 feet. Beneath these two units in the central portion of the section, a darl< 

grayish green (soft, sticky, and plastic) silt and clay unit is inferred based on data from intersecting cross 

sections. The silt and clay unit also pinches out and grades into a well-sorted grayish green sand to the 

east between 17MW 13S and 17TW09S/D and to the west where it grades into the marsh mud. The 

Ashley Formation of the Cooper Group is inferred to exist at about 31 to 42 feet bgs, deeper in the central 

portion of the section. 

The site-specific geology is summarized as follows: 

• At SWMU 16, the subsurface materials consist primarily of three units. Fill material (sand and silt wi1h 

varying amounts of clay and waste material) was encountered in the top 5 to 8 feet bgs. Beneath the 

fill material is interbedded marsh muck (clay and silt) and peat with a combined thickness of 

approximately 25 to 35 feet. The Ashley Formation of the Cooper Group is inferred to come in 

contact with the overlying marsh muck. 

• At SWMU 17, the subsurface material consists primarily of five units above the Ashley Formation of 

the Cooper Group. A low permeable clay unit at the land sur1ace was encountered throughout the 

SWMU and extends to about 5 to 1 O feet bgs. Beneath the clay unit is a silt and sand unit that 

coarsens downward to a shelty sand unit. Both of these units were encountered throughout SWMU 

17 and have a combined thickness ranging from ~ 7 to 32 feet. Beneath the shelly sand in the west 

portion of SWMU 17 is a distinct silt and clay unit. The silt and clay unit changes laterally into a sand 
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unit that was encountered beyond the eastern boundary of SWMU 17. The Ashley Formation of the 

Cooper Group is inferred to underlie both units (silt and clay and sand). The upper surface of the 

Ashley Fonnation of the Cooper Group has a relatively steep slope (2.4 percent) to the north and was 

encountered at 16 feet bgs at the southern boundary and at 42 feet bgs in the north. 

3.4 SITE-SPECIFIC HYDROGEOLOGY 

This section presents information concerning the occurrence and movement (flow direction and rate) of 

groundwater in the surficial aquifer present in the sediments overlying the Ashley Formation of the 

Cooper Group. Beneath SWMUs 16 and 17, the Ashley Formation of the Cooper Group serves es a 
regional confining unit between deeper aquifer systems and the surficial aquifer. Therefore, this RFI 

Report will only address environmental concerns related to the surficial aquifer. 

3.4.1 Groundwater Occurrence 

The surficial aquifer present in the sediments beneath SWMU 16 and 17 displays the characteristics of a 

semi-confined to unconfined system. Typically, the first water is encountered just beneath the upper clay 

unit that extents from the land surface to about 5 to 12 feet bgs. After monitoring well completion, the 

static water level equilibrates at levels above the depth at which saturated material was first noted while 

drilling. 

3.4.2 Groundwater Flow Direction 

The direction of groundwater flow for the shallow portion of the surficial aquifer has been determined from 

potentiometric surface maps (Figures 3-10 through 3-15) developed from static water-level data collected 

during six separate water-level gauging events: October 10, 2001 (high and low tide), December 3, 2001 

(low tide), December 4, 2001 (high tide), March 1, 2005 (high tide), and February 22, 2005 {)ow tide). 

Associated data are provided on Tables 3-7, 3-8, and 3-9. The direction of groundwater flow in the deep 

portion of the surficial aquifer is also addressed in this section. 

In addition to the potentiometric surface maps, a tidal study was completed in 2001 to evaluate the 

interaction between the surface water and groundwater and details are provided Appendix D-2. In 

summary, the groundwater elevations did not fluctuate at wells located in the upland areas outside of the 

marsh areas and believed to be isolated hydraulically from the surface water by the low-permeability 

marsh clay. The groundwater elevations in wells screened in the silt and clay marsh deposits adjacent to 

the surface water bodies did fluctuate slightly and are believed to be influenced by surface water tidal 

fluctuations. Figure 3-16 provides the graphs of the six points included in the study. Groundwater 

contours for the October 10, 2001 rounds of data are shown on Figures 3-1 O and 3-11. 
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The tidal study results supplement evaluation of the groundwater flow patterns. The region was 

experiencing drought conditions several years prior to 2001 (USGS, 2002). Rainfall has increased since 

2001 as indicated by the water levels measured in 2005 in wells that are not tidally influenced. The 

synoptic water-level measurements taken during the October 10. 2001 were part of the tidal study, and 

the results are discussed in the tidal study report (Appendix D-2). 

Groundwater flow patterns for December 3, 2001 (low tide) and December 4, 2001 (high tide) are 

illustrated by the potentiometric surf ace maps developed from static water-level data collected from nine 

wells and four staff gauges. During low tide (Figure 3·12}, there was a northwest-southeast oriented 

groundwater divide or mound in the western portion (marsh} of SWMU 16. Groundwater in the marsh 

was flowing from the mound to the east, south, and west. The groundwater was probably discharging 

into Goose Creek to the west and south. A high gradient existed on the western side of the mound, 

possibly indicating a restricted hydraulic connection between groundwater and surface water in this area. 

The gradient on the northeastern side of the mound was much less steep and was defined by wells that 

are not tidally influenced (see the tidal study results). During high tide (Figure 3-13), a depression in the 

potentiometric surf ace contours in the central portion of the study area was observed as a result of the 

increase in water levels to the west, south, and southeast. Groundwater flowed toward this depression 

during the high tide portion of the tidal cycle. These flow patterns were reflective of droug~t conditions 

that caused water-level elevations in non-tidally influenced wells to be depressed due to 

evapotranspiration and the lack of precipitation recharge over a long period of time. 

The groundwater flow patterns for February 22, 2005 (low tide) and March 1, 2005 (high tide) were 

developed using static water-level data collected from 26 wells and two staff gauges. The potentiometric 

surface mimics the land surface topography. During tow tide (Figure 3-14), there was a northeast

southwest oriented groundwater divide or mound in the central portion of the study area. At SWMU 17, 

groundwater was flowing east toward the tributary of Goose Creek, and at SWMU 16 to the west, 

southwest and northwest toward Goose Creek. A higher gradient existed on the eastern side of the 

mound as a result of topography. 

During high tide (Figure 3-15), a similar flow pattern was observed. The groundwater potentiometric 

surf ace mimics the land surface topography, and there was a groundwater divide the central portion of 

the site. 

During the 2005 phase of the RFI, six wells were installed in the deep portion of the surficial aquifer 

adjacent to shallow wells. The head differentials at six well clusters, 17MW12S/D, 17MW14S/D, 

17MW15S/l/D, 17MW16S/l/O, 17MW17S/l/D, and 17MW18S/D ranged from 0.55 feet to 1.11 feet and 
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show that there is a downward flow component in these areas between the shallow and deep 

groundwater. The water levels in the two intermediate depth surficial wells were just slightly higher then 

the deep surficial wells, also showing a downward flow component between the intermediate and deep 

wells. The deep groundwater level data was reviewed to see it potentiometric surface maps could be 

developed to show the flow direction of the deeper groundwater. Due to insufficient data, contour maps 

could not be generated for the deep surficial aquifer. It was decided that well 17MW12D water-level data 

should not be grouped with the water level data f ram the deeper wells to the east because the well screen 

was installed in the intermediate portion of the surficial aquifer (see Table 3-4 for well construction 

details). Data suggest that the deeper groundwater at SWMU 17 is flowing to the east and southeast 

toward the tributary to Goose Creek and ultimately the Cooper River. 

3.4.3 Groundwater Flow Characteristics 

Hydraulic Conductivity 

Slug tests were conducted in 31 monitoring wells to estimate the horizontal hydraulic conductivity of the 

surficial aquifer. The geometric mean value is the best representative measure of the arithmetic average 

hydraulic conductivity of the falling and rising head values. The results were subdivided into SWMU 16 

shallow and SWMU 17 shallow, intermediate, and deep wells of the surficial aquifer, since differences 

were evident. The data are summarized in Table 3-10. Generally, the marsh mud in SWMU 16 had the 

lowest permeability (0.51 feet per day), and the grayish green sand unit in the deep surficial aquifer on 

the eastern side of SWMU 17 has the highest (17.91 feet per day). The hydraulic conductivity values 

derived from the slug tests are also presented on the cross sections (Figures 3w5 through 3-9) showing 

that at SWMU 17, the permeability increases significantly downward through the surficial aquifer. 

Groundwater Velocity 

Hydraulic gradients were estimated for SWMUs 16 and 17 by graphic interpretation of the potentiometric 

surface contour maps generated from the 2005 data (Figures 3-14 and 3-15). The 2001 potentiometric 

surface contour maps were not used because they do not reflect normal climatic conditions and there 

were fewer wells available. The hydraulic gradients used to estimate groundwater seepage velocities 

were calculated by averaging the hydraulic gradients from the high and low tide groundwater contours. 

The seepage velocity, V 8 , is calculated using the following equation: 

V8 = K xi (1/n) 
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Where: 

Vs 

K 

n 

SWMW16 

= 
= 

= 

= 

estimated groundwater seepage velocity (feet/day) 

horizontal hydraulic conductivity (feet/day) 

hydraulic gradient (foot per foot) 

effective porosity 

Estimated Site Conditions (upper surficial aquifer): 

K = 

n = 

= 

Therefore, 

SWMU 17 

0.51 feet/day 

0.40 (silt, from Fetter, 1998} 

0.0049 foot per foot (averaged from high and low tide gradients) 

Vs= 0.51 x 0.0049 (1/0.40) 

Vs= 0.0063 feet/day 

Vs= 2.3 feet/year 

Estimated Site Conditions (upper surficial aquifer): 

K = 

n = 

Therefore, 

1.24 feet/day 

0.30 (sand, from Fetter, 1998) 

0.0075 foot per foot (averaged from high and low tide gradients) 

v. = 1.24 x 0.0075 (1/0.30) 

Vs = 0.031 feet/day 

Vs = 11 .3 feet/year 
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The hydraulic gradient and seepage velocity calculations are provided in Appendix C-3. The average 

groundwater seepage velocities for the upper surficial aquifer were calculated to be 0.0063 feet per day 

(2.3 feet per year) for SWMU 16 and 0.031 feet per day (11 .3 feet per year) at SWMU 17. 
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Sam le Number Location 
SWMU 16 GROUNDWATER 

16-G-015-0305 16MW015 

16-G-015-1001 16MW015 
16-G-025-0205 16MW025 

16-G-025-1001 16MW025 

16-G-035-0205 16MW03S 

16-G-035-1001 16MW03S 

16-G-045-0205 16MW045 

16-G-045-1001 16MW045 
16-G-045-1001-0 16MW045 

16-G-055-0205 16MW055 

16-G-055-1001 16MW055 

SWMU 17 GROUNDWATER 
17-G-015-0205 17MW01 

17-G-01$-1001 17MW01 

17-G-025-0205 17MW025 

17-G-025-1001 17MW025 

17-G-035-0205 17MW035 

17-G-035-0205-0 17MW035 

17-G-035-1001 17MW035 

17-G-045-0205 17MW045 

17-G-045-1001 17MW045 

17-G-055-0205 17MW055 

17-G-055-0205-0 17MW055 

17-G-060-0205 17MW060 

17-G-075-0205 17MW075 

17-G-115-0205 17MIP03-TW29-MW115 

17-G-120-0205 17MW120 

17-G-120-0205-0 17MW120 

17-G-125-0205 17MIP29-TW38-MW12S 

17-G-125-0205-0 17MIP29-TW38-MW 128 

17-G-135-0205 17MW135 

17-G-140-0305 17MW140 

17-G-14$-0305 17MIP38-TW47-MW14S 

17-G-150-0305 17MW150 

17-G-155-0305 17MIP39-TW48-MW15S 

17-G-160-0305 17MW160 

17-G-161-0305 17MIP40-TW49-MW161 

17-G-168-0305 17MW165 

17-G-170-0305 17MW170 

Sample 

TABLE3-1 

SAMPLING AND ANALYSES PROGRAM 
SWMU 16 AND 17 RFI 

NWS CHARLESTON, SOUTH CAROLINA 
PAGE 1 OFB 

Sam le Date De th Ex loslves Herbicides Metals 

312005 NA . • 
10/2001 NA • • 
212005 NA . • 
10/2001 NA • • 
2/2005 NA . . 
10/2001 NA • • 
2/2005 NA . • 
10/2001 NA . • 
10/2001 NA . • 
2/2005 NA • • 
6/2001 NA . • 

2/2005 NA . • 
10/2001 NA • • 
2/2005 NA . . 
10/2001 NA • • 
2/2005 NA . . 
2/2005 NA . . 
10/2001 NA . • • 
2/2005 NA . • 
10/2001 NA • • 
2/2005 NA . • 
2/2005 NA . . 
2/2005 NA . . 
212005 NA • • 
2/2005 NA . . • 
2/2005 NA • . • 
2/2005 NA . 
2/2005 NA . . 
2/2005 NA . . 
2/2005 NA . . 
312005 NA • • 
312005 NA . • 
312005 NA . • 
312005 NA . . 
312005 NA . • 
312005 NA • • 
312005 NA • • 
3/2005 NA • • 

Organophosphorus 
Pesticides 

• 

• . 
• 

SVOCs 

. 
• . . . . 
• . . 
• 
• 

• 
• . . . . . . 
• . 
• 
• . 
• . 
• . 
• . . . 
• 
• . 
• 
• 

voes Pesticides/PC Ba 

• . 
• . 
• . 
• • 
• • 
• . 
• • 
• . 
• . 
• . 
• . 
• . 
• • 
• • 
• • 
• . 
• . 
• . 
• • 
• • 
• • 
• • 
• . 
• . 
• • 
• . 
• . 
• . 
• . 
• . 
• . 
• . 
• . 
• . . . 
• . 
• . 



Sample Number Location Sample Date 
17-G-171-0205 17MIP41-TW50-MW171 2/2005 
17-G-175-0205 17MW175 2/2005 
17-G-180-0205 17MW180 2/2005 
17-G-185-0205 17MIP42-TW51-MW18S 2/2005 
17-G-195-0205 17MIP43-TW52-MW195 2/2005 
17-G-205-0205 17MIP48-TW57-MW205 2/2005 
17-G-215-0205 17MW215 2/2005 
17-G-225-0205 17MIP02·TW30-MW225 2/2005 
17-G-225-0205-0 17MIP02-TW30-MW225 2/2005 
17-G-235-0205 17MW235 2/2005 
17MW65** 17MW065 11/2004 
17P5-01* 17-P5-1 4/2004 
17P5-02* 17-P5-2 4/2004 
17P5-03* 17-P5-3 412004 
17-P5TW-10* 17-P5TW-10 11/2004 
17-P5TW-11* 17-P5TW-11 11/2004 
17-P5TW-12* 17-P5TW-12 11/2004 
17-P5TW-13* 17-P5TW-13 11/2004 
17-P5TW-14* 17-P5TW-14 11/2004 
17-P5TW-15* 17-P5TW-15 11/2004 
17-P5TW-4* 17-P5TW-4 11/2004 
17-P5TW-5* 17-P5TW-5 11/2004 
17-P5TW·6* 17-P5TW-6 11/2004 
17-P5TW-7* 17-P5TW-7 11/2004 
17-P5TW-8* 17-P5TW-8 11/2004 
17-P5TW-9* 17-P5TW·9 11/2004 
17-0-01-0302 17TW015 3/2002 
17-0-02-0302 17TW025 312002 
17-0-03-0302 17TW03 312002 
17-0-04-0302 17TW045 312002 
17-0-05-0302 17TW055 3/2002 
17-0-060-0302 17TW060 3/2002 
17-Q-065-0302 17TW065 3/2002 
17-Q-070-0302 17TW070 3/2002 

17-0-075-0302 17TW075 312002 
17-Q-080-0302 17TW080 3/2002 
17-Q-085-0302 17TW08S 3/2002 
17-Q-090-0302 17TW09D 312002 
17-0-095-0302 17TW09S 312002 

17-0-100-0302 17TW100 312002 

Sample 
DeDth 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Sample 
Samele Number Location Samele Date Deeth 

17-0-1 OS-0302 17TW10S 312002 NA 
17-0-11-0403 17MIP11-TW11 412003 NA 
17-0-12-0403 17MIP12-TW12 4/2003 NA 
17-Q-13-0403 17MIP21-TW13 412003 NA 
17-0-14-0403 17MIP16-TW14 4/2003 NA 
17-Q-15-0403 17MIP15-TW15 4/2003 NA 
17-0-15-0403-D 17MIP15-TW15 4/2003 NA 
17-Q-16-0403 17MIP13-TW16 4/2003 NA 
17-0-17-0403 17MIP18-TW17 4/2003 NA 
17-0-18-0403 17MIP19-TW18 4/2003 NA 
17-0-19-0403 17MIP20-TW19 4/2003 NA 
17-0-20-0403 17MIP17-TW20 4/2003 NA 
17-0-21-0403 17MIP09-TW21 4/2003 NA 
17-0-22-0403 17MIP14-TW22 4/2003 NA 
17-0-23-0403 17MIP08-TW23 412003 NA 
17-0-24-0403 17MIP07-TW24 412003 NA 
17-Q-250-0403 17MIP10-TW25SO 412003 NA 
17-Q-255-0403 17MIP10-TW25SO 4/2003 NA 
17-0-26-0403 17MIP06-TW26 412003 NA 
17-0-26-0403·0 17MIP06-TW26 4/2003 NA 
17 -0-27-0403 17MIP05-TW27 4/2003 NA 
17 -0-28-0403 17MIP04-TW28 4/2003 NA 
17-0-29-0403 17MIP03-TW29·MW11S 4/2003 NA 
17 -0-30-0403 17MI P02· TW30-MW22S 4/2003 NA 
17-0-30-0403·0 17MIP02-TW30-MW22S 412003 NA 
17-0·31·0403 17MIP01-TW31 4/2003 NA 
17-0-32-0105 17MIP23-TW32 112005 NA 
17·0·32·0105-0 17MIP23-TW32 1/2005 NA 

17-0-33-0105 17MIP24-TW33 1/2005 NA 
17-0-34-0105 17MIP25-TW34 1/2005 NA 

17-0-35-0105 17MIP26·TW35 1/2005 NA 
17-0-36·0105 17MIP27· TW36 1/2005 NA 
17-0-37·0105 17MIP28-TW37 1/2005 NA 
17-0·38·0105 17MIP29· TW38·MW125 1/2005 NA 
17-0-39·0105 17MIP30·TW39 1/2005 NA 
17·0·39·0105·0 17MIP30-TW39 1/2005 NA 
17-0-40-0105 17MIP31-TW40 1/2005 NA 
17-0-41-0105 17MIP32-TW41 1/2005 NA 
17-0-42-0105 17MIP33-TW42 1/2005 NA 
17-0-43-0105 17MIP34-TW43 1/2005 NA 
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Sample 
SamDle Number Locetlon SamoleDate Depth 

17 ·0-44-0105 17MIP35-TW44 1/2005 NA 
17-Cl-45-0105 17MIP36-TW45 1/2005 NA 
17·0-46-0105 17MIP37·TW46 1/2005 NA 
17-0-47-0105 17MlP38·TW47·MW14S 1/2005 NA 
17·0-48-0105 17M1P39-iW48-MW15S 1/2005 NA 
17 ·0-49-0105 17MlP40-TW49-MW161 1/2005 NA 
17-0·50-0105 17MIP41 ·TW50-MW171 1/2005 NA 
17·0-51-0105 17MIP42·TW51 ·MW18S 1/2005 NA 
17-0·52-0105 17MIP43-TW52·MW19S 1/2005 NA 
17·0·53-0105 17MJP44-TW53 1/2005 NA 
17·0·54-0105 17MtP45·TW54 1/2005 NA 
17·0·54-0105-D 17MIP45-1W54 1/2005 NA 
17-0-55-0105 17MtP4&-TW55 1/2005 NA 
17-0-56-0105 17MIP47·TW56 1/2005 NA 
17-0-56-0105·0 17MIP47·TW56 1/2005 NA 
17-0-57-0105 17MIP48-TW57·MW20S 1/2005 NA 
17-0-58-0105 17MIP49-1W58 1/2005 NA 
17·0-59-0105 17MlP50-TW59 1/2005 NA 
17-0-80-0105 17MJP51·TW60 1/2005 NA 
17-0-61-0105 17M1P52·TW61 1/2005 NA 
17-0-62-0105 17MIP53-TW62 1/2005 NA 
17-0-63-0105 17MtP54-TW63 1/2005 NA 
17-0-64-0105 17MIP55-TW64 1/2005 NA 
SWMU 16 SURFACE WATER 
16-W-01 ·1001 16SWS001 10/2001 NA 
16-W-01-1001 ·D 16SWS001 10/2001 NA 
16-W-02·1001 16SWSD02 10/2001 NA 
16-W-03-1001 16SWS003 10/2001 NA 
16-W-04-1001 16SWSD04 10/2001 NA 
16-W-05·1001 16SWSD05 10/2001 NA 
16-W-06-1001 16SWSD08 10/2001 NA 
16-W-07·1001 16SWSD07 10/2001 NA 
SWMU 17 SURFACE WATER 

111-w-01-1001 l11swsoo1 10/2001 NA 
SWMU 16 SUBSURFACE SOIL 
16-B-01-01 185801 6/2001 1·3 
16-8-01-03 185801 6/2001 3-5 
16-8-01-05 16SB01 6/2001 5-7 
16-8-02-01 18SB02 &'2001 1·3 
16-B-02-06 165802 6/2001 5-7 
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Sample 
Slmale Number Loc.tion SamoleDa1e Danth -

16-8-03-01 168803 6/2001 1·3 
16-8-03-01·0 168803 6/2001 1·3 
16-B-03-03 168803 6/2001 3-5 
16-B-03-05 168803 6/2001 5-7 
16-8-04-01 16SB04 6l2001 1·3 
16-B-04-03 16$604 6/2001 3-5 
16-B-04-03·0 18SB04 6/2001 3-5 
16-B-04·05 168904 6/2001 5.7 

SWMU 17 SUBSURFACE SCNL 
17-8-01-01 17$801 6/2001 1·3 
17-8-01·03 17$801 &'2001 3.5 
17-8-01-05 17SB01 6/2001 5.7 
17·8-02-01 17$802 612001 1-3 
17·8·02-03 178802 612001 3-5 
17·8-02-05 17SB02 612001 5-7 
17-8·03-01 17SB03 6/2001 1·3 
17·8-03-03 175803 6/2()()1 3-5 
17-8-03-05 17SB03 6/2001 5-7 
17-8-04-01 175804 6/2001 1·3 
17-8-04-03 175804 6/2001 3-5 

17·8-04-05 17SB04 6/2001 5-7 
17·8-04-05-0 17$804 6/2001 5.7 
17-8-05-01 175605 6l2001 1-3 
17-8-05-03 178805 6/2001 3-5 
17·8-05-05 178805 6/2001 5-7 
17-8-06-01 178806 6/2001 1-3 
17-8-06-03 178806 6/2001 3-5 
17-8-06-05 17$806 6/2001 5-7 
17-B-07-01 178807 6/2001 1-3 
17-8-07-03 175807 6/2001 3.5 
17-8-07-05 175807 &'2001 5.7 
17-8-07-05·0 175607 6/2001 5.7 
17·6-0B-01 175BOB 6/2001 1·3 
17-B-OB-03 178608 6/2001 3-5 
17.8-08-05 175808 6/2001 5-7 
17-8-09-01 17$809 6/2001 1-3 
17-8-09-03 17$809 &'2001 3-5 
17·8-09-05 175809 6/2001 5-7 
17·8-10-01 175810 6/2001 1-3 
17-8-10-03 175810 6/2001 3-5 

TABl.£3-1 

SAMPLING AlrlJ ANALYSES PROGRAM 
8W11U 11 AlrlJ 17 RFI 

NWS CHARLESTON, SOUTH CAROLINA 
PAGE 50FI 

Herbic:ldN Metals 
• • . • 
• • • 
• • 
• • . . • . • . . 
• • 
• • 
• • 
• • . • 
• • . • 
• • 
• • 
• • 
• • 
• • 
• • 
• . 
• . 
• . 
• • 
• . 
• • 
• • 
• • 
• • . • 
• • • 
• • 
• • 
• • 
• • 
• • 
• • • 
• • 

Organophosphoru 
Peatiddea SYOC. voe. PesticldelllPCBs 

• • • 
• • • 

• • • • 
• • • 

• • • • 
• • • 
• • . 
• • • 

• • • 
• • • 
• • • 
• • • 
• • . 
• • • 
• • . 
• • . 
• • • 
• • • 
• • • 
• • • 
• • • .. • • 
• • • 
• . • 
• • • 
• • • 
• • • 
• • • 
• • . 
• • • 
• • . 

• • • • 
• • . 
• • • 
• • . 
• • • 
• • . 

• • • • 
• • • 



Semple 
Samnkl Number Location SemoleDate DeDtt'I -

17-8-10-05 178810 6f2001 5-7 
17-8-11-01 178811 6/2001 1-3 
17-8-11-01-D 178811 6/2001 1-3 
17-8-11-03 178811 6/2001 3-5 
17-8-11-0S 178811 6!2001 5-7 
17-8-12-01 178812 6/2001 1-3 
17-B-12-03 178812 6/2001 3-5 
17-8-12-05 17SB12 612001 5-7 
17-8-13-01 178813 6/2001 1-3 
17·8·13-03 178813 6/2001 3-5 
17-8-13-05 178813 6/2001 5-7 
17-8-14-01 178814 6/2001 1·3 
17-B-14-03 178814 6l2001 3-5 
17-B-14-05 178814 6/2001 5·7 
17-8-15-0t 17SB15 6/2001 1·3 
17-8-15-03 178815 6/2001 3-5 
17-8-15-05 178815 6/2001 5-7 
17-8-16-01 17$816 6/2001 1-3 
17-8-16-03 175816 6/2001 3-5 
17-8-16-05 17SB16 6/2001 S-7 
17-8-17-01 17SB17 6f2001 1-3 
17-8-17-03 178817 6/2001 3-5 
17-8-17-05 175817 6/2001 5-7 
17-8-18-01 175816 6/2001 1-3 
17-8-16-03 178816 6/2001 3-5 
17-8-16-05 178816 6/2001 5-7 
17-8-19-01 178819 6/2001 1-3 
17-8-19-03 175819 6/2001 3-5 
17-8-19-05 175819 6/2001 5-7 
17-8-20-01 178820 4/2003 1-3 
17-8-20-03 175820 4/2003 3-5 
17-8-21-01 175821 4/2003 1-3 
17-B-21-03 175821 4/2003 3-5 
17-8-22-01 175822 4/2003 1-3 
17·8-22-01-D 175822 4/2003 1-3 
17·8-22-03 175822 4/2003 3-5 
17-8-23-01 175823 4/2003 1-3 
17-8-23-03 175823 4/2003 3-5 
17-8-24-01 175824 4/2003 1-3 
17-8-24-03 175824 4/2003 3-5 

SAllPUNG Nim ANALYSES PROORAll 
SWlllU 18 Nim 17 RF1 

NWS CHARU!STOM, sount CAFIOUNA 
PAOE60F8 

- Herblcldn Metals 

• • . • . . • . 
• • 
• • . . • 
• . 
• • 
• . 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • . . 
• • . • • 
• • . . • 
• . 
• . 
• • 
• • 
• • 
• • 
• • 

Organophotlpmrus 
Pesticides svoc. voe. PestlcideslPCBs 

• • • 
• • • • 
• • • • 

• • • 
• • • 

• • • • 
• • • 
• • . 
• • • 
• • • 
• • • 
• • • 
• • • 
• • • 
• • • 
• • • 
• • • 
• • • 
• • • 

• • • • 
• • • • 

• • • 
• • . 
• • • 
• • • 
• • . 
• • . 
• • . 
• • • 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



Sample 
Samole Num!>af Location Samola Date Daoth -

17·8-25-01 175825 4/2003 1-3 
17·5-25-03 178825 4/2003 3-5 
17·6-26-01 175826 4/2003 1-3 
17·6-26-03 178826 4/2000 3-5 
17-S-26-03-D 175826 4/2003 3-5 
17-S-27-01 175627 4/2003 1-3 
17·6-27-03 175827 4/2003 3-5 
17·6-28-01 178628 4/2000 1·3 
17-S-28-03 178628 4/2003 3-5 
17-S-29-01 178829 412003 1-3 
17·6-29-03 178829 4/2003 3-5 
17·8·30-02 178830 1!2005 2·3 
17·8·31-02 178831 112005 2-3 
17·6-31-02·0 178831 1/2005 2-3 
17·6-32-03 178832 1!2005 34 
17·6-33-03 17MIP27·TW36 1!2005 3-5 
17·8-34-06 17MIP41-TW50-MW171 10/2001 6-8 
SWMU 18 SEtMMENT 
16-0-01-1001 16SW8001 10f2001 0-0.5 
16-0-01-1001 ·0 16SW8001 10/2001 0-0.5 
16-0-02-1001 16SW8002 10/2001 0-0.5 
16-0-03-1001 16SWS003 10/2001 0-0.5 
16-0-04-1001 16SWS004 1012001 0-0.5 
16-D-05-1001 16SWS005 1012001 0-0.5 
16·0-06-1001 16SWS006 1Cl.l2001 0-0.5 
16-0-07·1001 16SWS007 10/2001 0-0.5 
SWMU 17 SEDIMENT 

!17.0.01-1001 117SW5001 112005 0-0.5 
SWMU 18 SURFACE SOIL 
16-S-01-00 168801 10l2001 0-0.5 
16-S-02-00 168802 10/2001 0-0.5 
16-$-02-00-0 168802 10/2001 0-0.5 
16-8-03-00 168503 1f2005 0-0.5 
16·8-04-00 168504 1/2005 0-0.5 
SWMU 17 SURFACE SOIL 
17·8-01-00 178601 &/2001 0-0.5 
17·8-02-00 178802 5/2001 0-0.5 
17·8-02-00-0 178602 6f2001 0-0.5 
17·8-03-00 178603 6f2001 0-0.5 
17-8-04-00 178604 6!2001 0-0.5 

TASL.E :J-1 

SAllPUNB AN> AHAL Y8ES PAOGRA.11 
SWllU 11AND17 AFI 

NWS CHAAl.f:STON, SOUTH CAROUMA 
PAGET OF I 

•. HllrbicldM Metals 

• • 
• • 
• • 
• • • 
• • 
• • 

• • 
• • 
• • • 
• • 
• • 
• • 
• • 
• • 

• • 

• • 
• • 
• • 
• • . • 

• • • 
• • 
• • 
• • 
• • 

Organophosphorus 
Peetlddes svoc. voe. Peatic:ideslPCBs 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• • • 
• • • 
• • • 

• • • • 
• • • 
• • • 

• • • 
• • • 

• • • • 
• • • 
• • • 
• • • 
• • • 
• • • 

• 

• • • 
• • . 
• • • 
• • • 
• • . 

• • • • 
• • • 
• • • 
• • • 
• • • 



Sample Number Location Samole Date 
17-B-05-00 178605 612001 

17-B-06-00 178606 612001 
17-B-07-00 178607 612001 
17-B-08-00 178608 612001 

17-B-09-00 178609 6/2001 
17-B-09-00-D 178609 612001 
17-B-10-00 178610 612001 
17-B-11·00 178611 612001 

17-B-12-00 178612 612001 
17-B-13-00 178613 612001 
17-B-14-00 178614 612001 
17-B-15-00 178615 612001 

17-B-15-00-D 178615 6/2001 

17-B-16·00 178616 612001 

17 -B-16-00·D 178616 612001 
17-B-17-00 178617 612001 
17-B-17-00-D 178617 6/2001 

17-B-18-00 178618 612001 

17-B-19-00 178619 612001 

17-6-20·00 178620 4/2003 

17-B-21·00 178821 412003 

17-B-22-00 178822 412003 
17-B-23-00 178623 4/2003 
17-B-24-00 178624 4/2003 
17-B-24-00-D 178624 4/2003 
17-B-25-00 178625 4/2003 

17-B-26-00 178826 4/2003 
17-6-27-00 178827 4/2003 
17-B-28-00 178828 4/2003 

17-B-29-00 178629 4/2003 

D suffix indicates a duplicate sample. 

Sample 
Depth 

0-0.5 

0-0.5 

0-0.5 

0-0.5 

0-0.5 

0-0.5 

0-0.5 
0-0.5 

0-0.5 
0-0.5 

0-0.5 
0-0.5 

0-0.5 

0-0.5 

0-0.5 

0-0.5 

0-0.5 

0-0.5 

0-0.5 

0-0.5 

0-0.5 
0-0.5 
0-0.5 

0-0.5 

0-0.5 

0-0.5 

0-0.5 

0-0.5 

0-0.5 

0-0.5 

TABLE3-1 

SAMPLING AND ANALYSES PROGRAM 
SWMU 18 AND 17 RFI 

NWS CHARLESTON, SOUTH CAROLINA 
PAGES OF 8 

Explosives Herbicides Metals 

• • . . 
• • . . . . . . 
• . 
• • . • . • 
• • 
• • 
• • . • 
• • . . . . . . . • • 

• Installed and samples collected by Solutions-IE8 in support of pilot-scale treatability study; data were included in RFI. 

Organophosphorus 
Pesticides 

. 

•• Installed by TtNU8 and samples collected by Solutlons-IE8 in support of pilot-scale treatablllty study; data were included In RFI. 

SVOCs = Semivolatile organic compounds. 

PCBs = Polychlorinated biphyenyls. 

voes = Volatile organic compounds. 

svoea voes Pestlcldes/PCBs 

• • • . • • . • . . • . . • . . • . 
• • • . • . . • . . • . . • . 
• • . . • . 
• . • 
• • • . • . . • . . • . . • . 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



TABLE3-2 

IDW AND QA/QC SAMPLING AND ANALYSIS PROGRAM 
SWMU 16 AND 17 RFI 

NWS CHARLESTON, SOUTH CAROLINA 
PAGE 1 OF3 

_mpe 
Sam le Number Sam le Location Date Ex losives Metals SVOCa VOCs 

IDW 
16-0-062101-01 IDW SOIL CUTTINGS Jun-01 
16-0-062101-04 IDW OECON PAO SOIL Jun-01 
16-0-062101-05 IDW OECON WATER Jun-01 • • • • 
16-0-062101-07 IDW DVPTWATER Jun-01 • • • • 
17-0-062101-02 IDW SOIL CUTTINGS Jun-01 
17-0-062101-03 IDW SOIL CUTTINGS Jun-01 
17-0-062101-06 IDW DVPTWATER Jun-01 • • • • 
17-0-042803-02 IDW DECON WATER Aor-03 • 
17-0-042803-01 IDW PURGE WATER Aor-03 • • • • 
17-0-042803-02 IDW DECON WATER Aor-03 • • • 
17-0-042803..()3 IDW SOIL CUTIINGS Apr-03 
17-0-042803-04 IDW DECON PAD SOIL Apr-oa 
17-0-032404-1 IDW SOIL CUTTINGS Mar-04 
17-0-032404-2 IDW DECON WATER Mar-04 • • • • 
17-0-032404-3 IDW DVPT WATER Mar-04 • • • • 
17-0-011805-01 IDW PURGE WATER Jan-05 • • • • 
17-0-011805-02 IDW SOIL CUTTINGS Jan-05 
17-0-01-0305 IDW DECON WATER Mar-05 • • • • 
17-0-02-0305 IOW DECON PAD SOIL Mar-05 
17-0-03-0305 IDW DRUM SPILL Mar-05 
17-0-04-0305 IDW SOIL CUTTINGS Mar-05 
17-0-05-0305 IDW OVPT WATER Mar-05 • • • • 
17-0-06-0305 IDW SO'L CUTTINGS Mar-05 
17-0-07-0305 IDW DVPT WATER Mar-05 • • • • 
17-0-08-0305 IDW SOIL CUTTINGS Mar-05 
17-0-09-0305 IDW DVPTWATER Mar-05 • • • • 
17-0-10-0305 IDW PURGE WATER Mar-05 • • • • 
QA/QC 
16-F-060501-01 FIELD BLANK DRILLER WATER TANK Jun-01 • • • 
16-F-060501-02 FIELD BLANK DI WATER Jun-01 • • • 

• 
• 

• 
• .. 

• 
• 

• • 
• 

• 
• 
• 

• 
• 
• 

• 
• 

• 
• 
• 

• 
• 

• 
• 

• 
• 

• 
• 



Sample Number 
16-F-101901-03 
16-F-101901-04 
17 -F-042703-01 
17 -F -042703-02 
17 -F-011405-01 
17-F-011405-02 
17-F-0305-03 
17-F-0305-04 
17 -R-060501-01 
17-R-060601-02 
17-R-060701-03 
16-R-061101-04 
16-R-101901-05 
16-R-101901-06 
17-R-042803-01 
17-R-042803-02 
17-R-011305-01 
17-R-011805-02 
16-T-061101-04 
16-T-101901-05 
16-T-101601-06 
16-T-101801-08 
16-T-101901-09 
17-T-060501-01 
17-T-060601-02 
17-T-060701~03 

17-T-101701-07 
17-T-030702-10 
17-T-030802-11 
17-T-030902-12 
17-T -042603-1 

TABLE 3-2 

IOW ANO QA/QC SAMPLING AND ANALYSIS PROGRAM 
SWMU 16 AND 17 RFI 

NWS CHARLESTON, SOUTH CAROLINA 
PAGE20F3 

Sample 
Sample Location Date ExDlosives Metals 

FIELD BLANK DI WATER Oct-01 • 
FIELD BLANK SOURCE TAP WATER Oct-01 • 
FIELD BLANK DRILLER WATER TANK Apr-03 
FIELD BLANK DI WATER Apr-03 
FIELD BLANK DRILLER WATER Jan-05 • 
FIELD BLANK DI WATER Jan-05 • 
FIELD BLANK FIRE HYDRANT Mar-05 • 
FIELD BLANK DI WATER Mar-05 • 
RINSATE SPLIT SPOON Jun-01 • 
RINSATE SPLIT SPOON Jun-01 • • 
RINSATE HAND AUGER Jun-01 • • 
RINSATE SPLIT SPOON Jun-01 • 
RINSATE SEDIMENT TROWEL Oct-01 • 
RINSATE TUBING Oct-01 • 
RINSATE CUTTING SHOE Apr-03 
RINSATE TUBING Apr-03 
RINSATE TUBING Jan-05 • • 
RINSATE HAND AUGER Jan-05 • • 
TRIP BLANK Jun-01 
TRIP BLANK Oct-01 
TRIP BLANK Oct-01 
TRIP BLANK Oct-01 
TRIP BLANK Oct-01 
TRIP BLANK Jun-01 
TRIP BLANK Jun-01 
TRIP BLANK Jun-01 
TRIP BLANK Oct-01 
TRIP BLANK Mar-02 
TRIP BLANK Mar-02 
TRIP BLANK Mar-02 
TRIP BLANK Apr-03 

SVOCs 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• 
• 

Pesticides/ fCLP 

voes PCBs Regulatory List 

• • 
• • 
• 
• 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• 
• 
• 
• 
• • 
• • 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



TABLE 3-2 

IDW AND QA/QC SAMPLING AND ANALYSIS PROGRAM 
SWMU 16 AND 17 RFI 

Sample Number Sample Location 
17-T -042703-02 TRIP BLANK 
TB-011605-01 TRIP BLANK 
17-T-011305-01 TRIP BLANK 
17-T-011505-01 TRIP BLANK 
17-T-011705-01 TRIP BLANK 
17-T-011805-01 TRIP BLANK 
17-T-021405-01 TRIP BLANK 
17-T-022305-01 TRIP BLANK 
17-T-022405-02 TRIP BLANK 
17-T -022505-03 TRIP BLANK 
17-T-022605-04 TRIP BLANK 
17-T-022705-05 TRIP BLANK 
17-T-022805-06 TRIP BLANK 
17-T-030105-07 TRIP BLANK 
17-T-030805-08 TRIP BLANK 
17-T-030905-09 TRIP BLANK 
17-T-031005-10 TRIP BLANK 
17-T-031105-11 TRIP BLANK 

IDW = Investigation-derived waste. 
SVOCs = Semivolatile organic compounds. 
PCBs = Polychlorinated biphyenyls. 
QA/QC= Quality assurance/quality control. 
TCLP = Toxicity Characteristics Leaching Procedure. 
VOCs = Volatile organic compounds. 

NWS CHARLESTON, SOUTH CAROLINA 
PAGE30F3 

Sample 
Date Explosives Metals 

Apr-03 
Jan-05 
Jan-05 
Jan-05 
Jan-05 
Jan-05 

. Feb-05 
Feb-05 
Feb-05 
Feb-05 
Feb-05 
Feb-05 
Feb-05 
Mar-05 
Mar-05 
Mar-05 
Mar-05 
Mar-05 

SVOCs 
Pesticides/ T\;LP 

voes PCBs Regulatory List 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



Ground 
Well Number Northing Easting Elevation 

(ft msl) 

16MW01S 397987.2661 2320919.034 4.89 
16MW02S 398042.1787 2320606.301 0.65 
16MW03S 397728.0346 2320274.067 2.08 
16MW04S 397189.5322 2320693.892 1.51 
16MW05S 397306.6424 2320382.639 1.63 
17MW01S 398024.2675 2321221.272 7.23 
17MW02S 397442.5013 2321322.98 4.56 
17MW03S 397501.9857 2321135.31 5.95 
17MW04S 397023.706 2321129.466 4.39 
17MW05S 397272.7887 2321215.29 5.31 
17MW06S 397253.9852 2321209.39 5.49 
17MW060 397246.08 2321206.63 5.37 
17MW07S 397234.3491 2321203.959 5.44 

17MW11S 397501.23 2321062.28 7.36 
17MW12S 397256.37 2321070.34 5.41 
17MW12D 397266.21 2321064.86 5.38 
17MW13S 397847.74 2321436.38 5.39 
17MW14S 397539.42 2321498.64 3.95 
17MW14D 397530.54 2321499.6 4.05 
17MW15S 397434.77 2321457.71 3.76 
17MW150 397436.19 2321462.83 3.45 
17MW16S 397351.01 2321430.67 3.52 
17MW161 397350.2 2321420.68 3.66 
17MW16D 397350.51 2321425.29 3.48 
17MW17S 397290.49 2321381.1 3.37 
17MW171 397295.98 2321382.43 3.42 
17MW17D 397284.48 2321379.32 3.52 
17MW18S 397198.18 2321362.01 3.76 
17MW18D 397201.33 2321365.9 3.59 
17MW19S 397336.43 2321197.09 5.5 
17MW20S 397173.63 2321216.51 4.89 
17MW21S 397615.39 2321095.35 7.99 
17MW22S 397557.42 2321078.76 7.77 
17MW23S 397369.78 2321023.35 4.76 

msl - mean sea level. 
bgs - below ground surface. 
Vertical Datum: North American Vertical Datum (NAVO) 88. 
Horizontal Datum: North American Datum (NAO) 83. 

TABLE 3-3 

MONITORING WELL CONSTRUCTION SUMMARY 
SWMU 16 AND 17 RFI 

NWS CHARLESTON, SOUTH CAROLINA 

Top of Riser Screen Screen 
Top of 

Elevation 
Total Depth 

Interval Length 
Screen 

(ft msl) 
(ft bga) 

(ft bga) (ft) 
Elevation 
(ft mall 

7.83 14 4 - 14 10 0.89 
4.91 13 3 - 13 10 -2.35 
4.92 13 3 - 13 10 -0.92 
4.39 13 3 - 13 10 -1.49 
4.61 13 3 - 13 10 -1.37 
10.51 14 4 - 14 10 3.23 
7.72 15 5 - 15 10 -0.44 
8.83 15 5 - 15 10 0.95 
7.2 15 5 - 15 10 -0.61 

7.83 19 8 - 18 10 -2.69 
7.95 19 8 - 18 10 -2.51 
7.69 23.5 18 - 23 5 -12.63 
7.99 19 8 - 18 10 -2.56 
9.78 20 10 - 20 10 -2.64 
7.48 14 4 - 14 10 1.41 
7.3 29 18 - 28 10 -12.62 
7.56 14 4 - 14 10 1.39 
6.27 14.5 4 - 14 10 -0.05 
6.66 25.5 15 - 25 10 -10.95 
6.01 20 10 - 20 10 -6.24 
5.92 40 29 - 39 10 -25.55 
5.83 15 5 - 15 10 -1.48 
6.05 25 15 - 25 10 -11.34 
5.92 42.5 32 - 42 10 -28.52 
6.19 14.5 4 - 14 10 -0.63 
6.07 23.5 13 - 23 10 -9.58 

6 37.5 27 - 37 10 -23.48 
5.41 14.5 4 - 14 10 -0.24 
5.48 22.5 15 - 22 7 -11.41 
7.81 18 8 - 18 10 -2.5 
7.38 14 4 - 14 10 0.89 
10.47 18 8 - 18 10 -0.01 
10.28 20 10 - 20 10 -2.23 
7.18 20 9 - 19 10 -4.24 

Wells 17W/08, 17MW09, and 17MW1 O were not Installed as per Solutions-IES. 

Bottom of Total 
Screen Depth Monitored Date 

Elevation (below top Hydrogeologic Unit Installed 
(ft mall of riser) 
-9.11 17.45 Upper surficial 6/10/2001 

-12.35 18.55 Uooer surficial 6/11/2001 
-10.92 16.6 Uooer surficial 6/12/2001 
-11.49 16.45 Uooer surflcial 6/12/2001 
-11.37 16.4 Uooer surficial 6/11/2001 
-6.77 18 Upper surficial 6/10/2001 

-10.44 18.3 Upper surficial 617/2001 
-9.05 18.3 Upper surficial 617/2001 

-10.61 18.3 Upper surficial 6/8/2001 
-12.69 20.9 Upper surficial 3/23/2004 
-12.51 20.46 Upper surficial 3/22/2004 
-17.63 25.6 Upper surficial 2/9/2005 
-12.56 21.35 Upper surficial 3/22/2004 
-12.64 22.25 Upper surficial 1/27/2005 
-8.59 16.7 Uooer surficial 1/28/2005 
-22.62 33.65 lntennediate surficial 1/28/2005 
-8.61 16.51 Upper surficial 2/8/2005 

-10.05 17.56 Uooer surficial 1/29/2005 
-20.95 28.14 Intermediate surficial 1/29/2005 
-16.24 22.1 Upper surficial 1/31/2005 
-35.55 41.7 Lower surficial 1/31/2005 
-11.48 17.5 Upper surficial 2/1/2005 
-21.34 27.65 Intermediate surficial 2/11/2005 
-38.52 45.15 Lower surficial 2/11/2005 
-10.63 16.52 Uooer surficial 2/13/2005 
-19.58 19.99 lntennediate surficial 2/13/2005 
-33.48 40.03 Lower surficial 2/12/2005 
-10.24 16.25 Uooer surficial 2/14/2005 
-18.41 24.75 lntennediate surficial 2/14/2005 
-12.5 20.65 Uooer surficial 2/8/2005 
-9.11 17.7 Uooer surficial 2/9/2005 

-10.01 20.6 Uooer surficial 1/28/2005 
-12.23 22.5 Uooer surficial 1/27/2005 
-14.24 21.65 Uooer surficial 1/27/2005 



Well MIPS 
Number• Easting Northing 

Identification 

17TW01S 2321216.039 397293.5292 NA 
17TW02S 2321277.746 397480.6117 NA 
17TW03S 221322.496 397592.8545 NA 
17TW04S 2321393.786 397755.6598 NA 
17TW05S 2321379.148 397939.679 NA 
17TW06S 2321344.913 397165.3775 NA 
17TW06D 2321344.913 397165.3775 NA 
17TW07S 2321469.574 397369.2304 NA 
17TW07D 2321469.574 397369.2304 NA 
17TW08S 2321496.331 397506.479 NA 
17TW08D 2321496.331 397506.479 NA 
17TW09S 2321581.657 397690.4458 NA 
17TW09D 2321581.657 397690.4458 NA 
17TW10S 2321609.828 397863.153 NA 
17TW10D 2321609.828 397863.153 NA 
17TW11 2321286.557 397507.5383 17MIP11 
17TW12 2321251.421 397428.3918 17MIP12 
17TW13 2321272.747 397284.6711 17MIP21 
17TW14 2321220.829 397294.2477 17MIP16 
17TW15 2321201.934 397318.4417 17MIP15 
17TW16 2321190.756 397348.7641 17MIP13 
17TW17 2321185.695 397291.6376 17MIP18 
17TW18 2321200.381 397268.3657 17MIP19 
17TW19 2321180.729 397240.7929 17MIP20 
17TW20 2321160.748 397273.3748 17MIP17 
17TW21 2321097.428 397361.97 17MIP09 
17TW22 2321140.901 397350.108 17MIP14 
17TW23 2321110.023 397406.3765 17MIP08 
17TW24 2321124.336 397453.8257 17MIP07 

17TW25D 2321179.186 397487.2806 17MIP10 
17TW25S 2321179.186 397487.2806 17MIP10 
17TW26 2321149.913 397539.2926 17MIP06 

TABLE3-4 

TEMPORARY WELL AND MIP CONSTRUCTION SUMMARY 
SWMU 16AND17 RFI 

MIPS Total 

NWS CHARLESTON, SOUTH CAROLINA 
PAGE 1 OF3 

Ground Wall Total Screen 

Depth (ft bgs) 
Elevation Depth Interval Screen Type 
(ft msl) (ft bgs) (ft bga) 

NA 5.80 11 6 - 11 1-inch PVC 
NA 5.31 11 6 - 11 1-inch PVC 
NA 5.77 11 6 - 11 1-inch PVC 
NA 5.82 11 6 - 11 1-inch PVC 
NA 6.61 11 6 - 11 1-inch PVC 
NA 4.06 11 6 - 11 1-inch PVC 
NA 4.06 34 25 - 30 1-inch PVC 
NA 3.94 11 6 - 11 1-inch PVC 
NA 3.94 46 38 - 42 1-inch PVC 
NA 4.05 11 6 - 11 1-inch PVC 
NA 4.05 24 15 - 20 1-inch PVC 
NA 4.26 11 6 - 11 1-inch PVC 
NA 4.26 24 15 - 20 1-inch PVC 

NA 3.94 11 6 - 11 1-inch PVC 
NA 3.94 24 15 - 20 1-inch PVC 
23 6.39 7 3 - 7 1-inch Steel 
24 5.74 9 5 - 9 1-inch Steel 
28 4.60 9 5 - 9 1-inch Steel 
27 4.97 9.5 5.5 - 9.5 1-inch Steel 
28 5.36 10.5 6.5 - 11 1-inch Steel 
27 5.54 9 5 - 9 1-inch Steel 
28 6.10 8.5 4.5 - 8.5 1-inch Steel 

26 5.78 10 6 - 10 1-inch Steel 
21 5.53 13 9 - 13 1-inch Steel 
27 5.63 13 9 - 13 1-inch Steel 

24 5.25 8 4 - 8 1-inch Steel 
27 6.00 8 4 - 8 1-inch Steel 
20 5.59 17 13 - 17 1-inch Steel 
28 5.93 19.5 16 - 20 1-inch Steel 

27 6.18 19 15 - 19 1-inch Steel 
27 6.18 8 4 - 8 1-inch Steel 
22 6.11 19.5 16 - 20 1-inch Steel 

Screen 
Length 

(ft) 

5 
5 
5 
5 

5 
5 
5 
5 
4 
5 

5 
5 
5 
5 
5 
4 

4 

4 
4 

4 
4 
4 

4 

4 
4 
4 
4 
4 
4 

4 

4 
4 

Monitored Date 
Hydrogeologic Unit Installed Drilling Co. 

Upper surficial 3(7/2002 Greaa 
Upper surficial 3(7/2002 GrAnn 
Upper surficial 317/2002 GrAnn 
Upper surficial 317/2002 Greaa 
Upper surficial 3/8/2002 Grenn 
Upper surficial 3/8/2002 Grean 

Lower surficial 3/8/2002 Grena 
Upper surficial 3/8/2002 Grenn 

Lower surficial 3/8/2002 Grenn 
Upper surficial 3/8/2002 Greaa 

Lower surficial 3/8/2002 Grenn 
Upper surficial 3/8/2002 Grean 

Lower surficial 3/8/2002 Grean 
Upper surficial 3/8/2002 Grenn 

Lower surficial 3/8/2002 Grean 
Upper surficial 4/26/2003 Columbia Tech 
Upper surficial 4/26/2003 Columbia Tech 
Upper surficial 4/26/2003 Columbia Tech 
Upper surficial 4/26/2003 Columbia Tech 
Upper surficial 4/26/2003 Columbia Tech 
Upper surficial 4/26/2003 Columbia Tech 
Upper surficial 4/26/2003 Columbia Tech 
Upper surficial 4/2612003 Columbia Tech 
Upper surficial 4/27/2003 Columbia Tech 
Upper surficial 4/27/2003 Columbia Tech 
Upper surficial 4/27/2003 Columbia Tech 
Upper surficial 4/27/2003 Columbia Tech 
Upper surficial 4/27/2003 Columbia Tech 
Upper surficial 4/27/2003 Columbia Tech 

Intermediate surficial 4/27/2003 Columbia Tech 
Upper surficial 4/27/2003 Columbia Tech 
Upper surficial 4/27/2003 Columbia Tech 



Well lllPS 
N...mber* 

Ealtlng Northing 
ldentifieation 

17TW27 2321029.324 397412.8475 17MIP05 

17TW28 2321043.73 397460.575 17MIP04 

17TW29 2321057.274 397507.789 17M1P03 
17TW30 2321071.043 397554.2938 17MIP02 

17TW31 2321085.196 397603.4518 17MIP01 

17TW32 2321021.9400 397368.6700 17MIP23 

17TW33 2321017.1900 397326.5800 17MIP24 

17TW34 2321003.1900 397293.8600 17MlP25 

17TW35 2320988.7600 397244.9300 17MIP26 

17TW36 2320980.5300 397202.3100 17MIP27 

17TW37 2321086.1400 397337.1600 17MIP28 

17TW38 2321063.1300 397266.9300 17MIP29 

17TW39 2321056.4900 397221.2700 17MIP30 

17TW40 2321034.4700 397139.9300 17MlP31 

17TW41 2321237. 1900 397530.0300 17MIP32 

17TW42 2321272.8800 397369.4600 17MIP33 

17TW43 2321156.3200 397248.8000 17MIP34 

17TW44 2321356.9000 397490.1000 17MIP35 

17TW45 2321341.4000 397401.3400 17MIP36 

17TW46 2321302.8100 397279.0900 17MIP37 

17TW47 2321501.9300 397531.0300 17MIP38 
17TW48 2321465.8600 397436.4300 17MIP39 

17TW49 2321420.1300 397351.8200 17MIP40 

17TW50 2321384.7300 397292.8800 17MIP41 

17TW51 2321366.8500 397208.0900 17MIP42 

17TW52 2321 196. 7900 397334.3900 17MIP43 

17TW53 2321212.2000 397187.0300 17MIP44 

17TW54 2321198.8800 397211.5800 17MlP45 

17TW55 2321281.0100 397208.4100 17MJP46 

17TW56 2321175.6000 397229.4600 17MIP47 

17TW57 2321216.05 397173.68 17MIP48 

17TW58 2321211.45 397212.47 17MIP49 

TABLEM 

TEMPORARY WELL ANO MIP CONSTRUCTION SUMMARY 

lllPSTOUll 

' SWUU18AND17RA 
NWS CHARL£STON, SOUTH CAROLINA 

PAGE 20F3 

Ground W..ITOUll &cn.'I 

Depdl (ft bga) a.v.tkm Depth 1"'81'Y81 Screen Type 
(ft mel) (ftb!Js) (ftbga) 

21 5.26 19 15 - 19 1..jnch Steel 
23 6.38 18 14 - 18 1-inch Steel 

21 7.18 18 14 - 18 1-inch Steel 
22 7.71 18 14 - 18 1-inch Steel 

21 8.40 18 14 - 18 1-inch Steel 

33.1 4.66 11 6 - 11 1-inch PVC 

34.1 3.97 11 6 - 11 1-inch PVC 

38.2 4.77 11 6 - 11 1-inch PVC 

38.2 4.36 11 6 - 11 1-lnch PVC 

39 4.95 10 5 - 10 1-inch PVC 

31 5.60 16 11 - 16 1-inch PVC 

30.2 4.86 10 5 - 10 1-inch PVC 

35.2 5.14 10 5 - 10 1-inch PVC 

38.3 4.47 11 6 - 11 1-inch PVC 

30 5.95 11 6 - 11 1-inch PVC 

38.2 4.55 17 12 - 17 1-inch PVC 

30.1 6.18 20 15 - 20 1-inch PVC 

38.1 4.93 11 6 - 11 1-inch PVC 

37.8 4.60 32 27 - 32 1-inch PVC 

38.2 4.06 15 10 - 15 1-inch PVC 

30 4.03 15 10 - 15 1-inch PVC 

30.2 3.29 15 10 - 15 HnchPVC 

38.1 3.22 21 16 - 21 1-inch PVC 

39 3.46 29 24 - 29 HnchPVC 

39.1 3.37 10 5 - 10 1-inch PVC 

37 5.50 18 13 - 18 1-inch PVC 

30.2 4.72 15 10 - 15 1-inch PVC 

30.1 4.72 16 11 - 16 1-inch PVC 

19 4.07 14 9 - 14 1-inch PVC 

29.8 5.78 16 11 • 16 HnchPVC 

27 4.68 11.5 6.5 - 12 1-inchPVC 

27 4.58 13 8 - 13 1-inchPVC 

&cn.'I 
Length 

(ft) 

4 

4 

4 

4 
4 

5 

5 
5 

5 
5 

5 

5 

5 
5 

5 

5 

5 

5 

5 
5 

5 
5 
5 
5 
5 

5 
5 
5 

5 

5 

5 
5 

Monitored 08li8 
Hyd1~lc Unit lnlltalled 

Drilling Co. 

Upper surflcial 412712003 Columbia Tech 
Upper surflcial 4/2712003 Columbia Tech 
Upper surflcial 4/27/2003 Columbia Tech 
Upper surflcial 4127/2003 Columbia Tech 
Upper surflcial 4127/2003 Columbia Tech 
Upper surficial 1/1312005 Columbia Tech 
Upper surficlal 1/1312005 Columbia Tech 
Upper surflclal 1/1312005 Columbia Tech 
Upp er surficial 1/1312005 Columbia Tech 
Uooer surficial 1/1312005 Columbia Tech 
Uooer surficial 1/1312005 Columbia Tech 
Uooer surficial 1/15/2005 Columbia Tech 

Upp er su rficial 1/1512005 Columbia Tech 
Upper surficial 1/1512005 Columbia Tech 
Upper surflclal 1/1312005 Columbia Tech 
Upper surficial 1113/2005 Columbia Tech 
Upper surficial 1/1312005 Columbia Tech 
Upper surficial 1/13/2005 Columbia Tech 
Uooer surficial 1/1312005 Columbia Tech 
Uooer surficlal 1/13/2005 Columbia Tech 
Upper surficial 1/1212005 Columbia Tech 
Upper surflcial 1/1212005 Columbia Tech 
Uooer surficlal 1/1212005 Columbia Tech 

Intermediate surficial 1/1212005 Columbia Tech 

Upper surflcial 111212005 Columbia Tech 
Upper surflcial 111412005 Columbia Tech 
Upper surflcial 1/13/2005 Columbia Tech 
UDoer surflclal 1/1312005 Columbia Tech 
UDoer surficial 1/1212005 Columbia Tech 
Uooer surficial 1/14/2005 Columbia Tech 

Uooer surflclal 1/1412005 Columbia Tech 
Uooer surflcial 1/1412005 Columbia Tech 



Well 
Number* 

Eating 

17TW59 2321181.41 

17TW60 2321263.33 
17TW61 2321270.19 

17TW62 2321278.42 

17TW63 2321304.37 

17TW64 2321301.81 

NA- Not applicable. 
msl - mean sea level. 
bgs- below ground surface. 
Vertieal Datum: NAVO 88 
Horizontal Datum: NAO 83 

lllPS Northing 
ldentilicatlon 

397311.74 17MIP50 

397309.48 17MIP51 

397328.22 17MIP52 

397271.27 17MIP53 

397250.46 17MIP54 

397299.07 17MIP55 

TABLEJ.-4 

TEMPORARY WELL AND MIP CONSTRUCTION SUMMARY 
SWMU 18AND17 RFI 

lllPSTotal 

NWS atARLESTON, SOUTH CAROLINA 
PAGE30F3 

Ground WellTo&al &c:r-1 

Depth (ft bg•) 
Elewtlon Deplh lm.wl Scr9erl Twie 
(ft nm) (ft hp) (ftbp) 

27 6.33 12 7 - 12 1-lnch PVC 

29 4.57 12 7 - 12 1-inch PVC 

31 4.66 10 5 - 10 1-inch PVC 

28.2 4.15 8.5 3.5 - 8.5 1-lnch PVC 

27 4.32 9.5 4.5 - 9.5 1-lnch PVC 

26 4.14 8.5 3.5 - 8.5 1-lnch PVC 

8cr..i 
Length 

{ft) 

5 

5 
5 

5 

5 

5 

• 17MIP22 was installed In Apnl 2003 ad}ac:ant to 17MW015, deptti was 40 fl bgs. 

Monitored Dllbl 
Hydr 119' 'lof.Jk Unll ......... DrllllngCo. 

UDOef surficial 1/14/2005 Columbia Tech 
Uooer surliclal 1114/2005 COiumbia Tech 
Uooer surficial 1/14/2005 Columbia Tech 
UDD8f' sutflcial 1114/2005 Columbia Tech 
UDD81 surficial 1114/2005 Columbia Tech 
Uooer surficial 1114/2005 Columbia Tech 



TABLE 3-5 

SUMMARY OF GROUNDWATER QUALITY PARAMETERS COLLECTED DURING PURGING 
SWMU 16AND17 RFI 

Temperature 

NWS CHARLESTON, SOUTH CAROLINA 
PAGE1 OF3 

pH Specific Dlsaolved Salinity Turbidity ORP 

Well Number ("C) Conductance Oxygen (%) (NlU) (mV) 
(mSlcm) (mg/L) 

16MW01S 17.51 4.33 0.603 2.32 <0.2 1.20 369 

16MW02S 18.59 6.98 25.7 0.79 1.8 23.00 -370 

16MW03S 19.89 7.17 22.9 0.85 1.6 68.10 -399 

16MW04S 16.54 6.74 31.2 0 2.4 33.60 -363 

16MW05S 18.58 6.93 33.5 0.47 2.4 2.32 -366 

17MW01S 16.57 5.00 0.27 0.22 <0.2 2.30 65 

17MW02S 17.25 4.05 3.4 1.94 0.21 3.40 353 

17MW03S 18.34 5 .09 0.201 1.48 0.01 5.40 189 

17MW04S 16.69 5 .04 2.82 0 <0.2 7.22 90 

17MW05S 16.78 5 .45 0.849 0.85 <0.2 16.00 61 

17MW06D 19.59 6.89 0.651 4.71 <0.2 0.49 57 

17MW06S ns ns ns ns ns ns ns 

17MW07S 17.98 5.40 0.868 1.24 <0.2 11.00 34 

17MW11S 20.92 4.98 0.229 3.86 <0.2 4.28 213 

17MW12D 18.67 6 .68 0.477 0 <0.2 10.01 -102 

17MW12S 15.93 4.92 0.181 0.2 <0.2 2.90 199 

17MW13S 16.16 4.77 0.105 1.58 <0.2 2.60 303 

17MW140 16.57 6.25 9.7 1.72 0.7 18.00 -93 

17MW14S 16.38 3 .84 11.6 1.74 0.8 2.90 263 

17MW150 16.33 7.13 0.747 0 <0.2 6.47 -67 

17MW15S 15.52 5.09 18.1 0 1.3 12.80 111 

17MW160 18.57 7.07 1.09 0 <0.2 5.98 -49 

17MW161 18.9 6.38 14.3 1.28 1 11.00 -107 

17MW16S 17.26 3.79 24.9 0 1.8 5.53 255 

17MW17D 17.23 7.15 o.nt 1.28 <0.2 9.62 -132 

17MW171 18.39 6.23 11.5 1.39 0.8 13.00 -143 

17MW17S 17.03 3.96 15.9 0.86 1.1 7.30 236 

17MW180 17.78 6.50 11.7 0 0.8 3.01 -134 

17MW18S 15.43 4.24 22.1 0 1.7 4.26 189 

17MW19S 18.07 5.65 0.23 1.12 <0.2 2.38 53 

17MW20S 15.31 3.92 4 0 <0.2 0.37 318 

17MW21S 19.27 5.40 0.425 4.5 0.02 2.80 212 

17MW22S 20.48 6.23 0.287 1.89 0.01 1.75 153 

17MW23S 18.67 5.00 0.451 0 <0.2 4.25 112 

17TW01S 17.9 5.24 0.27 6.6 0 >999 55 

1nwo2s 18.6 4.92 0.16 7.48 0 >999 202 

17lWOOS 18.5 5.00 0.31 5.38 0 538.00 152 

17TW04S 18.1 4.69 0.14 3.56 0 >999 155 

17TW05S 19.5 5.01 0.23 6.53 0 >999 137 

17lW06D 18.7 7.50 1.1 3.94 0 95.00 -34 

17TW06S 17.8 5.33 14 4.75 0.8 536.00 43 

Sctaerl 
lnlal'Ylll 

(feat bga) 

4 - 14 

3 - 13 

3 - 13 
3 - 13 

3 - 13 

4 • 14 

5 - 15 

5 - 15 

5 - 15 

8 - 18 

8 ·- 18 

18 - 23 

8 - 18 

10 - 20 

18. 28 

4 - 14 

4 - 14 

15 - 25 

4 - 14 

29 - 39 

10 - 20 

32. 42 

15 - 25 

5 - 15 

27 - 37 

13. 23 

4 • 14 

15 - 22 

4 - 14 

8 - 18 

4 - 14 

8 - 18 

10 - 20 

9 - 19 

6 • 11 

6 - 11 

6 - 11 

6 • 11 

6 - 11 

25 - 30 

6 - 11 



TABLE 3-5 

SUMMARY OF GROUNDWAiER QUALITY PARAMETERS COLLECTED DURING PURGING 
SWMU 18 AND 17 RFI 

Temperature 

NWS CHARLESTON, SOUTH CAROLINA 
PAGE 20F3 

pH Specific Dissolved Salinity Tumidity ORP 

Well Number ("C) Conductance Ozygen (%) (l'ffi.I) (mV) 
(mSlcm) (mg/L) 

17TW07D 18.2 7.12 4.11 5.19 0.2 565.00 -65 

171W07S 16.9 3.80 17.4 7.91 1 >999 198 

17TW080 18.2 6.51 9.11 5.2 0.5 144.00 -31 

17TW08S 16.4 4.46 12.4 4.7 0.7 >999 162 

rnwoeo 17.5 6.23 6.39 6.31 0.3 44.00 -3 

17TW09S 16.3 4.32 7.8 6.46 0.4 381.00 174 

1nw100• - -- .. .. - - -
17TW10S 19.5 5.28 13.6 5.49 0.8 >999 99 
17TW11~ - - -- -- - - -
171W12 16.9 5.06 0.24 5.89 0 990.00 --
17TW13 17 4.73 4.2 4.38 0.2 500.00 --
17TW14 17.5 4.71 0.47 4.44 0 >999 --
17TW15 17.6 4.61 0.28 6.55 0 >999 --
17TW16 17.1 5.15 0.32 6.42 0 370.00 ---
1nw1r .. -- .. -- .. -- -· 
17TW18 18 4.60 0.48 6.36 0 800.00 --
17TW19 16.8 4.73 0.46 3.82 0 900.00 --
17TW20 16.6 4.72 0.25 5.38 0 750.00 -· 
17TW21 17.3 4.94 0.15 3.76 0 >999 --
17TW22" .. - .. .. - -- -
17TW23 17.8 5.92 0.38 3.97 0 650.00 --
17TW24 18.8 6.29 0.43 3.96 0 170.00 --
17TW25D 17.5 5.87 0.34 3.46 0 >999 --
17TW25S 17.3 4.59 0.1 6.25 0 >999 ---
17TW26 19.8 5.38 0.3 4.23 0 >999 --
171W27 19.5 5.69 0.33 5.65 0 >999 ---
17TW26 19.5 5.55 0.28 6.43 0 >999 --
17TW29 20.2 5.70 0.33 4.5 0 660.00 --
17TW30 20.5 5.69 0.31 3.93 0 >999 --
17TW31 20 5.88 0.4 6.04 0 >999 -
17TW32 16.11 5.80 1.3 2.45 0.1 16.00 -42 

17TW33 15.88 6.10 1.2 0 0.1 52.00 -40 

17TW34 15.44 6.80 7.2 0 0.4 4.80 -115 

17TW35 17.64 6.80 4.1 0 0.2 43.00 ..SS 

1nw36 12.97 7.40 3.6 9.46 0.2 46.00 0 

1TIW37 17.2 5.79 0.23 0 0 138.00 55 

17TW38 16.3 5.30 0.24 0 0 7.00 98 

17TW39 14.88 6.10 0.21 0 0 300.00 -422 

17TW40 16.32 6.30 0.35 0 0 169.00 -323 

17TW41 16.3 4.70 0.28 0 0 22.00 220 

17TW42 15.76 7.00 0.32 0 0 400.00 13 

Screen 
lnlerYal 

(feet bga) 

38 - 42 

• - 11 

15 - 20 

6 - 11 

15 - 20 

6 - 11 

15 - 20 

6 - 11 

3 - 7 

5 - 9 

5 - 9 

5.5 - 9.5 

6.5 - 11 

5. 9 

4.5. 8.5 

6 - 10 

9. 13 

9 - 13 

4 - 8 

4 - 8 

13 - 17 

16 - 20 

15 - 19 

4 - 8 

16 - 20 

15 - 19 

14 - 18 

14 - 18 

14 • 18 

14 - 18 

6 • 11 

6 . 11 

6 • 11 

6 - 11 

5 - 10 

11 - 16 

5 - 10 

5 - 10 

6 . 11 

6 • 11 

12 . 17 



TABLE 3-5 

SUMMARY OF GROUNDWATER QUALITY PARAMETERS COLLECTED DURING PURGING 
SWMU HI AND 17 RFI 

Temperature 

WellNumbef ("C) 

17TW43 1B.2 

17TW44 16.6 

17TW45 17 

17TW46 18.1 

17TW47 19.1 

1nw45 19.2 

17TW49 19.5 

17TW50 19 

17TW51 18.3 

17TW52 17.8 

17TW53 16.5 

17TW54 16 

17TW55 17.1 

17TW56 17.48 

17TW57 16.94 

171W58 17.68 

17TW59 16.3 

17TW60 16.4 

17TW61 16.3 

17TW62 17.5 

17TW63 17.2 

17TW64 15.2 

NWS CHARLESTON, SOUTH CAROLINA 
PAGE3 OF3 

pH Specific Dlasolved Salinity 
Conductance Oxygen (%) 

(mSlcm) (mg.IL) 

6.43 0.88 0 0 

4.05 3.3 0 0.2 

7.62 0.52 0 0 

5.84 6.3 0 0.3 

6.50 12 0 0.7 

7.40 12 0 0.7 

7.50 5.1 0 0.3 

8.90 0.72 0 0 

6.70 16 0.12 1 

5 .66 25 0 1.8 

5 .24 0.51 0 0.3 

5.12 0.12 0 0.1 

5 .69 11 0 0.6 

7.10 0.63 0 0 

6.70 5.6 0 0.3 

6.40 1.8 0 0.1 

5.11 24 5.96 0.8 

4 .62 3.1 0 0.2 

4.24 3.4 0 0.2 

3.99 7.4 0 0.4 

4.45 13 0 0.7 

4.36 11 1.62 0.6 

• Temporary wells 'NSllt dry during purging and did not yield enough water to lake readings. 
bgs - Below ground S(Jrface. 
mg/I.. • mDligra.m per llter. 
mS/cm - milliSiemens per centimeter. 
ns ·Not sampled by TtNUS 
NT\J • Nephelometdc tumidity unit. 
OAP - Oxidalion-reduction polenlial. 

Turbidity ORP 
(NTU) (mV) 

6.00 -49 

2.00 263 

2.00 -105 

4.00 0 

6.70 -174 

5.88 -114 

20.80 -112 

14.10 -201 

29.00 -144 

10.00 71 

26.00 46 

15.00 96 

1.00 3 

330.00 10 

7.42 -31 

90.00 -67 

160.00 112 

35.00 116 

7.00 210 

265.00 210 

8.0Q 134 

50.00 138 

Screen 
Interval 

(feel bga) 

15 • 20 

6 - 11 

27 - 32 

10 - 15 

10 • 15 

10 • 15 

16 - 21 

24 - 29 

5 - 10 

13 - 18 

10 • 15 

11 - 16 

9 • 14 

11 - 16 

6.5 - 12 

8 - 13 

7 - 12 

7 • 12 

5 - 10 

3 .5 • 8.5 

4.5 - 9.5 

3.5 - 8.5 



TABLE 3-6 

SUMMARY OF SURFACE WATER QUALITY PARAMETERS 
SWMU 16AND17 RFI 

NWS CHARLESTON, SOUTH CAROLINA 

Surface Sample Temperature 
Water Number (oC) 

Location 

16SW/S001 16-W--01-1001 20.7 

16SW/SD02 16-W-02-1001 21.1 

16SW/SD03 16-W-03--1001 21.1 

16SW/SD04 16-W--04-1001 20.9 

16SW/SD05 16-W-05-1001 23.8 

16SW/SD06 16-W-06-1001 20.3 

16SW/SD07 16-W-07-1001 23.8 

17SW/SD01 17-W-01-1001 17.9 

mS/cm - milliSiemens per centimeter. 
mg/L - milligram per Liter. 
NTU - Nephelometric turbidity unit. 

pH Specific Dissolved 
Conductance Oxygen 

(mS/cm) (mg/L) 

7.48 19.7 5.82 

7.45 19.3 4.13 

7.54 20.7 8.69 

7.71 21.1 8.05 

6.80 22.3 4.97 

7.76 19.4 9.07 

7.13 24.5 7.00 

6.51 19.1 9.63 

Salinity Turt>idity 
(%) (NTU) 

1.3 10 

1.3 63 

1.4 1 

1.4 20 

1.4 101 

1.3 25 
1.5- 80 

1.3 n 



Well Measuring 
Number Point Elevation 

TPVC 
(ft. above msl) 

16MW01S 7.83 

16MW02S" 4.91* 

16MW03S 4.92 

16MW04S 4.39 

16MW05S 4.61 

16SG01 4.00 

16SG02 1.69 

16SG03 2.47 

17MW01S 10.51 

17MW02S 7.72 

17MW03S 8.83 

17MW04S 7.20 

17SG04 3.72 

msl - Mean sea level. 

TABLE 3-7 

WATER-LEVEL MEASUREMENTS 
OCTOBER 10, 2001 (HIGH AND LOW TIDE) 

SWMU 16AND17 RFI 
NWS CHARLESTON, SOUTH CAROLINA 

Depth to Water Depth to Water Groundwater 
(feet below (feet below Elevation 

TPVC) TPVC) (ft. above msl) 
Low Tide High Tide Low Tide 

8.63 8.62 -0.8 

2.01 0.90 0.95 

2.79 2.09 2.13 

2.92 1.72 1.47 

3.02 1.84 1.59 

3.68 1.42 0.32 

3.53 NA -1.84 

4.03 +0.65 -1.56 

11.83 11.63 -1.32 

B.19 8.27 --0.47 

9.26 9.30 -0.43 

7.16 7.34 0.04 

DRY 0.70 NA 

NA - Not applicable (could not be accessed due to high water levels). 
TPVC - Top of polyvinyl chloride. 

Groundwater 
Elevation 

(ft. above mal) 
HighTide 

-0.79 

2.06 

2.83 

2.67 

2.n 
2.58 

NA 

3.12 

-1.32 

-0.55 

·0.47 

·0.14 

3.02 

*Surveyed measuring point elevation is after 1.95 feet of additional riser was added to prevent flooding of the 
well at high tide. 



Well Measuring 
Number Point 

Elevation 
(ft. msl) 

16MW01S 7.83 

16MW02S" 4.91" 

16MW03S 4.92 

16MW04S 4.39 

16MW05S 4.61 

16SG01 4.00 

16SG02 1.69 

16SG03 2.47 

17MW01S 10.51 

17MW02S 7.72 

17MW03S 8.83 

17MW04S 7.20 

17SG04 3.72 

msl - Mean sea level. 

TABLE 3·8 

WATER-LEVEL MEASUREMENTS 
DECEMBER 3, 2001 (LOW TIDE) 
DECEMBER 4, 2001 (HIGH TIDE) 

SWMU 16 AND 17 RFI 
NWS CHARLESTON, SOUTH CAROLINA 

Depth to Water Depth to Water Groundwater 
(feet below (feet below Elevation 

TPVC) TPVC) (ft. mal) 
Low Tide High Tide Low Tide 

0.n 8.72 -0.94 

3.92 2.06 0.99 

2.85 1.57 2.07 

2.83 1.31 1.56 

3.04 1.38 1.57 

3.42 0.63 0.58 

3.57 +2.1 -1.88 

3.98 +0.8 -1.51 

12.36 12.34 -1.85 

8.30 8.23 -0.58 

9.71 9.67 -0.88 

7.34 7.25 -0.14 

DRY 0.95 NA 

NA- Not applicable (could not be accessed due to high water levels). 
TPVC - Top of polyvinyl chloride. 

Groundwater 
Elevation 
(ft. mal) 

High Tide 

-0.89 

2.65 

3.35 

3.08 

3.23 

3.37 

3.79 

3.27 

-1.83 

-0.51 

-0.84 

-0.05 

2.77 

* Surveyed measuring point elevation is after 1.95 feet of additional riser was added to prevent flooding 
of the well at high tide. 



Well/Staff Gauge/ Ground 
Plezometer Number Elevation 

(feet msl) 

16MW01S 4.89 
16MW02S 0.65 
16MW03S 2.08 
16MW04S 1.51 
16MW05S 1.63 
16SG01 NA 
16SG02 NA 
16SG03 NA 
17MW01S 7.23 
17MW02S 4.56 
17MW03S 5.95 
17MW04S 4.39 
17MW05S 5.31 
17MW06S 5.49 
17MW07S 5.44 
17MW06D 5.37 
17MW11S 7.36 
17MW12S 5.41 
17MW12D 5.38 
17MW13S 5.39 
17MW14S 3.95 
17MW14D 4.05 
17MW15S 3.76 
17MW15D 3.45 
17MW16S 3.52 
17MW161 3.66 
17MW16D 3.48 
17MW17S 3.37 
17MW171 3.42 
17MW17D 3.52 
17MW18S 3.76 
17MW18D 3.59 
17MW19S 5.5 
17MW20S 4.89 
17MW21S 7.99 
17MW22S 7.77 
17MW23S 4.76 
17SG04 NA 
17SG05 NA 
16PZ01 2.58 

bgs = Below ground surface. 
msl = Mean sea level. 

TABLE 3-9 

WATER-LEVEL MEASUREMENTS 
MARCH 1, 2005 (HIGH TIDE) 

FEBRUARY 22, 2005 (LOW TIDE) 
SWMU 16 AND 17 RFI 

NWS CHARLESTON, SOUTH CAROLINA 

Top of Riser 
Elevation High Tide (03101/05) 
(feet msl) 

Depth to Water Groundwater 
(ft.) Elevation 

(ft. above msl) 
7.83 3.57 4.26 
4.91 3.51 1.40 
4.92 2;95 1.97 
4.39 2.95 1.44 
4.61 2.94 1.67 
4.00 2.80 1.20 
1.69 NA NA 
2.47 NA NA 
10.51 5.58 4.93 
7.72 3.18 4.54 
8.83 3.73 5.10 
7.20 2.98 4.22 
7.83 3.36 4.47 
7.95 3.56 4.39 
7.99 3.59 4.40 
7.69 3.62 4.07 
9.78 4.89 4.89 
7.48 2.90 4.58 
7.30 3.57 3.73 
7.56 2.73 4.83 
6.27 2.68 3.59 
6.66 3.48 3.18 
6.01 2.40 3.61 
5.92 2.75 3.17 
5.83 2.34 3.49 
6.05 2.88 3.17 
5.92 2.72 3.20 
6.19 2.57 3.62 
6.07 2.90 3.17 
6.00 2.80 3.20 
5.41 1.91 3.50 
5.48 2.26 3.22 
7.81 3.28 4.53 
7.38 3.24 4.14 
10.47 5.60 4.87 
10.28 5.36 4.92 
7.18 2.44 4.74 

·3.72 NA NA 
5.75 4.40 1.35 
4.80 2.56 2.24 

Low Tide (02122/05) 

Depth to Groundwater 
Water (ft.) Elevation 

(ft. above msl) 
4.25 3.58 
4.33 0.58 
2.88 2.04 
3.25 1.14 
3.13 1.48 
4.17 -0.17 
NA NA 
NA NA 

7.20 3.31 
3.37 4.35 
4.59 4.24 
3.34 3.86 
3.99 3.84 
4.35 3.6 
4.36 3.63 
4.23 3.46 
5.74 4.04 
3.40 4.08 
4.33 2.97 
3.07 4.49 
2.88 3.39 
3.98 2.68 
2.73 3.28 
3.19 2.73 
2.45 3.38 
3.31 2.74 
3.19 2.73 
2.66 3.53 
3.42 2.65 
3.27 2.73 
2.00 3.41 
2.71 2.77 
3.70 4.11 
3.90 3.48 
6.64 3.83 
6.34 3.94 
3.08 4.10 
NA NA 
5.9 -0.15 

2.95 1.85 

NA = Not Applicable. Location could not be accessed because of high water elevations. 



TABLE 3-10 

SUMMARY OF HYDRAULIC CONDUCTIVITY TESTING 
SWMU 16 AND 17 RFI 

NWS CHARLESTON, SOUTH CAROLINA 

K (feet/day) Arithmetic Mean Arithmetic Mean 
Well Number Falling Risina feet/day cm/sec 

SWMU 16 SHALLOW WELLS 
16MW01S -- 1.16E+OO 1.16 4.09E-04 
16MW02S 3.21E-01 1.86E-01 0.2535 8.94E-05 
16MW03S 5.11E-01 5.84E-01 0.5475 1.93E-04 
16MW04S 2.73E+OO 2.73E+OO 2.73 9.63E-04 
16MW05S -- 7.54E-02 7.54E-02 2.66E-05 

Geometric Mean 0.51 1.78E-OI 
SWMU 17 SHALLOW WELLS 

17MW01$ -- 6.50E-01 8.50E-01 3.00E-04 
17MW02S 1.65E+OO 6.13E-01 1.1315 3.99E-04 
17MW03S -- 2.60E+OO 2.6 9.17E-04 
17MW04S 1.83E+OO 1.95E+OO 1.89 6.67E-04 
17MW060 1.73E-01 7.87E-02 0.12585 4.44E-05 
17MW11S 2.57E+OO 2.49E+OO 2.53 8.93E-04 
17MW12S 1.95E+OO 2.05E+OO 2 7.06E-04 
17MW13S 1.71E+OO 1.84E+OO 1.775 6.26E-04 
17MW14S 5.87E-01 5.26E-01 0.5565 1.96E-04 
17MW15S 7.60E-01 5.20E-01 0.64 2.26E-04 
17MW16S 1.52E+OO 1.60E+OO 1.56 5.50E-04 
17MW17S 1.15E+OO 9.97E-01 1.0735 3.79E-04 
17MW18S 7.10E-01 1.14E+OO 0.925 3.26E-04 
17MW19S 1.54E+OO 2.24E+OO 1.89 6.67E-04 
17MW20S 1.33E+OO 1.84E+OO 1.585 5.59E-04 
17MW21S 1.75E+OO 1.29E+OO 1.52 5.36E-04 
17MW22S 1.55E+OO 1.09E+OO 1.32 4.66E-04 
17MW23S 2.39E+OO 2.82E+OO 2.605 9.19E-04 

Geometric Mean 1.24 4.36E-OI 
SWMU 17 INTERMEDIATE WELLS 

17MW12D 7.85E+OO 8.61E+OO 8.23 2.90E-03 
17MW14D 2.47E+OO 2.66E+OO 2.565 9.0SE-04 
17MW161 3.36E+OO 3.55E+OO 3.455 1.22E-03 
17MW171 3.BOE+OO 1.86E+OO 2.84 1.00E-03 
17MW1BD 3.72E+OO 3.33E+OO 3.525 1.24E-03 

Geometric Mean 3.74 1.32E-Q3 
SWMU 17 DEEP WELLS 

17MW15D 1.91E+01 2.14E+01 20.25 7.14E-03 
17MW16D 1.67E+01 2.05E+01 18.6 6.56E-03 
17MW17D' 1.45E+01 1.60E+01 15.25 5.38E-03 

Geometric Mean 17.91 6.32E·03 
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FIGURE 3-16
SUMMARY OF SWMUs 16 AND 17 TIDAL STUDY
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This section presents the analytical results of soil, groundwater, surface water, and sediment sampling at 
. . 

SWMU 16 and SWMU H. SWMU 16 was the primary landfill used for disposal of solid and liquid waste 

generated at NW S Charleston between 1941 and 1978. Solid wastes consisted of household waste, 

construction and demolition materials, empty containers from shop areas, and metal waste. In addition, 

approximately 500 mercury batteries were disposed of at random locations in the landfill, and 90 mm 

shells were discarded at the site. Liquid wastes included oily wastes and solvents generated by NWS, 

POMFLANT, and ships. An estimated 5,000 to 15,000 gallons of waste oil and solvents [i.e. toluene, 

methylethylketone (MEK), xylene, and acetone] were disposed at the site annually (Harmon Engineering 

and Testing, 1984). In late 2003, SCDHEC discovered historical aerial photographs of SWMUs 16 and 17 

(Appendix C-3) indicating general land disturbances throughout SWMU 16 at various time periods from 

rn49 to 1979. Refer to Figure 4-1 far an overlay of areas of disturbance. Moreover, the 1963 aerial 

photograph suggests the presence of two trenches, which have been added to the site maps. SWMU 17 

was used primarily for surf ace disposal of solid waste between 1950 and 1978, but oils and missile 

components were also disposed at the site. Solid waste observed included rubble, paint cans and 

buckets, and missile components. An estimated 3,000 to 4,000 gallons of engine oil were disposed at the 

site between 1965 and 1966 (Harmon Engineering and Testing, 1984). A depression pit-like area was 

also observed as a suspect source a.rea at SWMU 17 and was subsequently surveyed and shown on site 

maps. 

Results for surface soil, subsurface soil, groundYlater, surtace water, and sediment are discussed in the 

following sections. A comparison of site data with facility background concentrations for NWS Charleston 

(Table 4-1) is also presented. Site-specific upg~adient data are not applicable because the origin of the 

small tributaries Hes within SWMU 16, and another site (SWMU 18) is located to the north of SWMU 16. 

Analytical results are discussed and compared to the most relevant criteria. For groundwater and surface 

water, criteria were USEPA federal drinking water standards known as the Safe Drinking Water Act 

(SDWA) Maximum Contaminant Levels (MCLs), which are the same for the State of South Carolina, and . . 
facility background concentrations. For soil and sediment, criteria were Region 9 Preliminary Remediation · 

Goals (PRGs) for residential use and facility background concentrations for hydric soil. The screening 

criteria. are generally conservative values, in particular for groundwater and surface water, which are not 

used as a supply for drinking water. Moreover, much of the water is saline. Similarly, the use of soil 

· PRGs for sediment is conservative because exposure potential for sediment is more limited than for soil. 

A more detailed evaluation is conducted as part of the human health and ecological risk assessments in 

Sections 6,0 and 7.0, respectively. The NWS Charleston database was used to develop tables and 

figures provided in this section. For summary statistics tables, a sample and its duplicate sample were 
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considered separately when determining the maximum concentration while the average concentration of a 

sample and its duplicate was used in determining frequency of detection. Tag maps present the average 

concentrations. 

A summary of the analytical program for all samples collected at SWMUs 16 and 17 is provided in Table 

3-1. Groundwater and surface water sample locations are shown on Figure 3-1. Soil and sediment 

sample locations for SWMUs 16 a.nd 17 are provided in Figures 3-2 and 3-3, respectively. Complete 

analytical results are provided in Appendix E-1 (surface soil), Appendix E-2 (subsurface soil), Appendix 

E-3 (groundwater, TtNUS), Appendix E-4 (groundwater, Solutions-IES), Appendix E-5 (surface water), and 

Appendix E-6 (sediment). QA/QC data are provided in Appendix E-7, and lDW results are provided in 

Appendix E-8. Chain-of-custody (COC) forms are provided as Appendix E-9. Appendix E-4 analytical 

data was extracted from all Solutions-IES reports available at the time the draft RF! was being prepared, 

provided for reference purposes as Appendix C-5. 

4.1 SOIL 

4.1.1 SWMU 16 Surface Soil 

Summary statistics for surface soil (i.e., Oto 1 foot bgs) samples at SWMU 16 are provided in Table 4-2, 

and positive detections for each sample are provided in Appendix E-1. Exceedances of Region 9 PRGs 

and facility background concentrations are shown on the Figure 4-2 tag map. 

The surface soil sampling program at SWMU 16 was limited because the existing soil cover was not 

believed to be contaminated. The site was closed in 1980 and covered with approximately 2 feat of local 

fill soil. According to NWS Charleston plans (Southern Division, 1979}, the cover fill was obtained from 

borrow pits, and there is no reason to suspect the soil to be contaminated as the result of site-related 

activities because it is from an undisturbed, non-industrial area of the Base. The SWMU was graded 

before covering. 

One surface soil sample location (16SS01) was included in the SWMU 16 sampling program to determine 

the chemical characteristics of the 2-foot soil cover fill material. There were no exceedances of criteria 

reported for the sample. In addition, three surface soil samples were collected within an appreciable 

debris pile area located in the southern area of SWMU 16. It is believed the debris pile originated after 

soil cover placement in 1980. Results at one location (16SS02) exceeded criteria for several analytes. 

Moreover, the soil was stained a purple-black color at this location. Two other sample locations (16S503 

and 168504) were placed to aid in refining the extent of the debris pile contamination encountered at 

location 16SS02, and the associated sample results did not exceed criteria. 
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Acetone was the only VOC detected in surface soil, and concentrations did not exceed its Region 9 PRG. 

Semivolatile organic compounds (SVOCs) detected in the surface soil included benzaldehyde and several 

phthalates. Bis(2-ethylhexyl) phthalate (BEHP) at a concentration of 6, 100,000 µg/kg exceeded the PRG 

by approximately two orders of magnitude, and it was the only SVOC to exceed its PRG. BEHP was 

detected in three of the four samples collected, and the maximum detection was at location 16SS02, 

within the debris pile area. The other SVOCs had frequencies of detection of one or two in four samples 

and all were at least two orders of magnitude less than their corresponding PAGs. 

Aroclor-1254 was the only polychlorinated biphenyl (PCB) detected in the surface soil samples, and it was 

present at 59,000 µg/kg, exceeding its PRG by more than two orders of magnitude. 

Three pesticides (ODO, DOE, and DDT) were detected in surface soil at concentrations significantly less 

than the associated PRGs. Furthermore, pesticides for insect control were used historically and are 

presently used at the site. 

Explosives constituents were not detected. 

Of the inorganics detected in surface soil, four exceeded both facility background concentrations and 

PRGs including antimony (122 mg/kg), cadmium (60.7 mg/kg), chromium (667 mg/kg), and lead 

{12,400 mg/kg). Each analyte's maximum detection was encountered at location 16SS02. PRG 

exceedances for antimony, cadmium, and chromium were approximately one order of magnitude or less. 

However, lead exceeded its PRG (400 mg/kg) by approximately two orders of magnitude and exceeded its 

facility background concentration (15.5 mg/kg) by three orders of magnitude. Other inorganics, including 

barium, copper, magnesium, manganese, potassium, and zinc, were detected at levels exceeding the 

facility background; however, they were not found in excess of PRG values. Of these, only copper 

(58.1 mg/kg) exceeded its background concentration (3.23 mg/kg) by one order of magnitude. The 

maximum detection of copper occurred at location 16SS02, where other inorganic PAGs were exceeded. 

Cyanide was not detected in surface soil. 

4.1.2 SWMU 16 Subsurface Soil 

Summary statistics for subsurface soil (i.e., greater than 1 foot bgs) samples at SWMU 16 are provided in 

Table 4-3, and positive detections for each sample are provided in Appendix E-2. Exceedances of Region 

9 PRGs and facility background concentrations are shown on the Figure 4-2 tag map. 
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Considering that SWMU 16 was an industrial landfill, it would be difficult to adequately characterize its 

contents with certainty. The purpose of the investigation was to identify "hot spots~ of contamination. Four 

soil borings (16SB01 through 16SB04 with up to three subsurface soil samples per boring) were included 

in the SWMU 16 field program and were located in anomalous areas based on the geophysical survey. 

These locations were considered as likely biased high concentration sampling locations and were 

considered likely waste disposal areas. Additional borings were planned to investigate the suspected 

former trench locations and to refine contamination at the debris pile area and waste oil tank area. 

Unfortunately, the work was not conducted because clearance for drilling was not granted because the 

readings from the magnetometer used for UXO clearance indicated the potential presence of buried metal 

(possible ordnance). Therefore, this section discusses results from available samples but is otherwise 

incomplete. 

voes detected in subsurface soil included relatively tow concentrations of 2-butanone, acetone, carbon 

disulfide, dichlorofluoromethane, and methyl acetate, all with concentrations significantly less than their 

Region 9 PRGs. Each had frequencies of detection of between one and four of 11 samples. 

SVOCs detected in subsurface soil included phthalates, polynuclear aromatic hydrocarbons (PAHs), and 

dibenzofuran. Two of the SVOCs, benzo(a)pyrene and benzo(b)fluoranthene, were detected at levels 

greater than Region 9 PRGs. However, the maximum concentrations of 500 and 700 µg/k.g, respectively, 

were within one order of magnitude of the PRG. Frequencies of detection were seven and eight of 11 

samples, respectively. The maximum concentrations were encountered at location 165803 in the 3- to 

5-foot depth range. 

Numerous pesticides were detected in subsurface soil although none at concentrations exceeding PRGs. 

The locations of maximum concentrations were scattered and the frequencies of detection varied from 

one to six of 11 samples. 

Two PCBs were detected in subsurface soil, Aroclor-1254 and Aroclor-1260, with frequencies of detection 

of two of 11 samples, and both were encountered in the 3· to 5-foot depth range. The PRGs were 

exceeded at one location (16SB03, sample 16-B-03-03). However, the maximum concentrations of 

Aroclor-1254 (1,000 µg/kg) and Aroclor-1260 (320 µg/kg) in this sample were less than one order of 

magnitude greater than the PRG . 

Herbicides, organophosphorus pesticides, and explosives constituents were not detected in subsurface 

soil samples from SWMU 16. 

Various inorganic contaminants were detected in subsurface soil at SWMU 16. Arsenic (34 mg/kg), 

chromium (132 mg/kg), iron (76,000 mg/kg) and vanadium (108 mg/kg) were detected at concentrations 
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greater than both facility background levels and the Region 9 PRGs. Each was detected in a least 1 O of 

the 11 samples analyzed. The maximum concentrations of arsenic, vanadium, and chromium were 

detected at location 16S801 (5 to 7 feet bgs), 16S801 (3 to 5 feet bgs), and 16S803 (3 to 5 feet bgs), 

respectively. There were several locations where arsenic and chromium PRGs were exceeded. For 

arsenic, the maximum concentration exceeded the facility background concentration (9.45 mg/kg) by less 

than one order of magnitude but was approximately two orders of magnitude greater than the stringent 

PRG (0.39 mg/kg). For chromium, the maximum concentration exceeded the PRG and facility 

background concentration (30 and 42.9 mg/kg, respectively) by less than one order of magnitude. The 

maximum detected concentrations of iron and vanadium are within two times PRGs and near background 

concentrations. Furthermore, there was only one instance of a PRG exceedance for iron and vanadium. 

Other inorganics, including maximum concentrations of antimony (11 mg/kg), cadmium (17.3 mg/kg), 

copper (992 mg/kg), lead (398 mg/kg), magnesium (9640 mg/kg), potassium (5060 mg/kg), and sodium 

(15,700 mg/kg), were detected at levels more than one order of magnitude greater than facility 

background levels, and zinc (15,700 mg/kg) was detected at levels more than two times the facility 

background levels. However, the corresponding soil PRGs are not as stringent, and there were no 

exceedances. The maximum detection of zinc occurred at location 16SB04. 

Cyanide was not detected in subsurface soil at SWMU 16. 

4.1.3 SWMU 17 Surface Soil 

Summary statistics for surface soil samples (i.e., Oto 1 foot bgs) at SWMU 17 are provided in Table 4-4, 

and positive detections for each sample are provided in Appendix E-1. Exceedances of Region 9 PRGs 

and facility background concentrations are shown on the Figure 4-3 tag map. An enlargement of the 

SWMU 17 depression area is shown on Figure 4-3A. 

Surface soil samples were collected from 29 of 34 soil borings (17S801 through 17S829) at SWMU 17. 

The soil borings were generally located in a grid pattern across the site, extending past the site perimeter 

and placed to address geophysical survey anomalies and field observations such as the presence of 

empty drums at the ground surface. Several of the soil borings were placed in a depression area where 

dumping of drums was suspected based on elevated soil and groundwater concentrations in that area. 

Trichloroethene (TCE) was the only voe detected in SWMU 17 surface soil samples at concentrations 

exceeding PRGs. The maximum TCE concentration (3,200 µg/kg) was approximately two orders of 

magnitude greater than the current PRG (53 µg/kg). However, the frequency of detection was low, four of 

29 samples. The location of the maximum detection (17S817) is in the midst of the depression area, 

which could explain the elevated concentration in surface soil at that location. However, because other 

surface soil sample results for sample locations within the depression area did not exceed the TCE PRG, 
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much of the TCE contamination may have volatilized in the years elapsed since site operations ceased. 

The only other TCE PRG exceedance was nominal and occurred at 175814 located north of the 

depression area. Other VOCs detected in the 5WMU 17 surface soils were reported at concentrations 

significantly. less than their respective PRGs. 

5VOCs detected in surface soil included phthalates, PAHs, 4-methylphenol, benzaldehyde, and 

dibenzofuran. The maximum concentrations of several 5VOCs exceeded their respective PRGs, 

including benzo(a)anthracene (1,000 µg/kg), benzo(a)pyrene (740 µg/kg), benzo(b)fluoranthene 

(1,100 µg/kg), and dibenzo(a,h)anthracene (130 µg/kg). The maximum concentrations did not exceed 

their respective PRGs by more than one order of magnitude. Each contaminant with a PRG exceedance 

had frequencies of detection between two and five of 19 samples, and the maximum detection for each 

was located at 175802 to the far north and outside of the 5WMU boundary. The only other location with 

PRG exceedances of these contaminants was 175811 on the western side of the 5WMU. 

Three PC8s were detected in surface soil samples at 5WMU 17, all with at least one exceedance of their 

respective PRG. Aroclor-1254 had the highest detection (870 µg/kg), followed by Aroclor-1248 

(570 µg/kg) and Aroclor-1260 (350 µg/kg). Aroclor-1254 was found at four of the locations, while Aroclor-

1248 and Aroclor-1260 were detected at one and two of 19 sample locations, respectively. All three of the 

maximum detections were found at 175811, located in a low-lying _area toward the western side of the 

5WMU and east of Wilkinson Way that is frequently inundated with rainfall. 

Numerous pesticides were detected in surface soil although none at concentrations exceeding PRGs. The 

locations of maximum concentrations were scattered and the frequencies of detection varied from one to 

eight of 11 samples. Furthermore, pesticides for insect control were used historically and are presently 

used at the site. 

Herbicides, organophosphorus pesticides, and explosives constituents were not detected in surface soil at 

5WMU 17. 

Of the inorganics detected in surface soil, four exceeded both facility background concentrations and 

PRGs including maximum concentrations of antimony (31.4 mg/kg), arsenic (11.5 mg/kg), chromium 

(392 mg/kg), and lead (670 mg/kg). The maximum detection of antimony only nominally exceeded its 

PRG (31 mg/kg), and the maximum detection of arsenic only nominally exceeded its background 

concentration (9.45 mg/kg). The maximum detections of chromium and lead were at 175811 and · 

175812, respectively, located in the low-lying area toward the western side of the 5WMU and east of 

Wilkinson Way. These two locations represented the only area of significant exceedances of chromium 

and lead; however, PRG exceedances were within one order of magnitude of the PRGs. Other inorganics 

were detected at levels exceeding the facility background; however, they were not found in excess of their 
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respective PRGs. Of these inorganics, maximum concentrations of cadmium (12.5 mg/kg), manganese 

(378 mg/kg), and nickel (348 mg/kg) exceeded facility background by one order of magnitude, and 

maximum concentrations of copper (1,930 mg/kg) and zinc (1,510 mg/kg) exceeded facility background 

by approximately two orders of magnitude. The maximum detections copper and zinc were at 

aforementioned locations 178812 and 178811 . 

Cyanide was not detected in surface soil at SWMU 17. 

4.1.4 SWMU 17 Subsurface Soil 

Summary statistics for subsurface soil samples (i.e., greater than 1 foot bgs) at SWMU 17 are provided in 

Table 4-5, and positive detections for each sample are provided in Appendix E-2. Exceedances of Region 

9 PRGs and facility background concentrations are shown on the Figure 4-3 tag map. An enlargement of 
. . 

the SWMU 17 depression area is shown on Figure 4-3A. 

Subsurface soil samples were collected from 34 soil borings at SWMU 17. Of the 34 soil borings, 32 

(17S801 through 17SB32, with up to three subsurface soil samples per boring) were generally located in a 

grid pattern across the site, extending past the site perimeter and placed to address geophysical survey 

anomalies and field observations such as the presence of empty drums at the ground surface. Several of 

the soil borings were placed in a depression area where dumping of drums was suspected because of 

elevated soil and groundwater concentrations in that area. In addition, two borings (17MIP27-TW36 and 

17MW171) were installed to investigate unsaturated soil contamination suggested by electron capture 

detector (ECO) readings during drilling in support of the groundwater investigation. 

Three voes, carbon tetrachloride (5,200 µg/kg), chloroform (9, 1 oo µg/kg), and TCE (910,000 µg/kg), 

were detected in the subsurface soil at maximum concentrations greater than PRGs. Carbon 

tetrachloride and chloroform exceeded their respective PRGs at only one boring location and by more 

than one order of magnitude. Maximum concentrations were detected at sample location 17S814, near a 

rusted 55-gallon drum and within a strong anomaly reported by the geophysical survey. The maximum 

TCE concentration exceeded its PRG by more than four orders of magnitude and was detected at soil 

boring location 178817 in the center of the-depression area. The most elevated concentrations at both 

borings 17S814 and 178817 were reported for samples from the 3- to 5-foot depth interval. Numerous 

other exceedances of the TCE PRG occurred within the depression area. In addition, there were TCE 

PRG exceedances north and east of the depression area. Considering the shallow groundwater table 

elevation, these exceedances should be assessed with caution when identifying potential source area 

soils because the contamination instead may be attributable to the underlying highly contaminated 

groundwater plume. Numerous other chlorinated aliphatics and substituted benzene compounds were 
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also present, primarily at the depression area, but were detected at concentrations less than their 

respective PRGs. 

All SVOCs in subsurface soil at SWMU 17 were detected at levels less than PRGs. 

Similarly, several pesticides and PC8s were detected in subsurface soil but at concentrations less than 

PRGs. The locations of maximum concentrations were scattered, and the frequencies of detections 

varied from one to eight of 62 samples. Furthermore, pesticides for insect control were used historically 

and are presently used at the site. 

Herbicides and organophosphorus pesticides were not detected in subsurface soil at SWMU 17. 

Explosives constituents including 2,4-dinitrotoluene (ONT) and 2,4,6-trinitrotoluene (TNT) were detected in 

only one subsurface soil sample collected from boring location 178808 (the 1- to 3-foot depth interval). 

The concentrations were low (less than 1 mg/kg) and significantly less than their respective PRGs. Soil 

boring 178808 is located north of the site. 

Of the inorganics detected in subsurface soil, arsenic and chromium were present at concentrations (13.2 

and 62.7 mg/kg, respectively) greater than their respective background concentrations and PRGs, 

although the exceedances were nominal considering the maximum detections were the same order of 

magnitude as background levels. The elevated concentrations of lead and chromium encountered in the 

surface soil were restricted to surface soil and did not extend vertically to any appreciable extent. The 

other inorganics were detected at scattered sampling locations, most in the depression area or within 

several feet of Wilkinson Way. Other inorganics were detected at levels exceeding facility background 

levels; however, they were not found in excess of their respective PRGs. Of these inorganics, maximum 

concentrations of aluminum (52,500 mg/kg), barium (359 mg/kg), beryllium (1.1 mg/kg), cadmium 

(0.56 mg/kg), cobalt (5.9 mg/kg), copper (39.7 mg/kg), lead (77.1 mg/kg), magnesium (3,900 mg/kg), 

manganese (71.5 mg/kg), nickel (16 mg/kg), potassium (1,270 mg/kg), sodium (981 mg/kg), and 

vanadium (68.9 mg/kg) exceeded facility background levels although generally by less than one order of 

magnitude. However, zinc (1,240 mg/kg) was found at a concentration 50 times greater than its 

background level (although still less than its PRG) at location 178814 north of the depression area. 

Cyanide was detected in subsurface soil at SWMU 17 albeit at low concentrations significantly less than 

its PRG. 
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4.2.1 SWMU 16 Groundwater 
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Summary statistics for groundwater samples at SWMU 16 (2005 data) are provided in Table 4-6, and 

positive detections for each sample are provided in Appendix E-3 (both 2001 and 2005 data). For the 

most recent round of data (2005), exceedances of federal MCLs and facility background concentrations 

are shown on the Figure 4-4 tag map. 

Five permanent monitoring wells were installed and sampled during the SWMU 16 RFI. Additionally, 

monitoring well 17MW01 serves as the upgradient location for both SWMUs 16 and 17. The wells 

intercept groundwater flowing to Goose Creek and were placed as far outward as site conditions allowed 

to serve as perimeter wells. Considering that SWMU 16 was an industrial landfill, it would be difficult to 

adequately characterize its contents with certainty. Moreover, additional temporary wells and pennanent 

monitoring wells were to be installed in and around the suspected former trench locations and the waste 

oil tank area. Unfortunately, the work was not conducted; clearance for drilling was not granted because 

the readings from the magnetometer used for UXO clearance indicated the potential presence of buried 

metal (possible ordnance). Therefore, this section discusses results from available samples but is 

otherwise incomplete. As further discussed for SWMU 17 groundwater (Section 4.2.2), at least some 

contamination, in particular tetrachloroethene (PCE) and TCE, has migrated from SWMU 16 to SWMU 

17. The contaminant source appears to be the suspected former waste disposal trenches located 

immediately west of SWMU 17. 

The only voe detected in the groundwater at SWMU 16 was TCE (32 µg/L), and it exceeded its MCL of 

5 µg/L. It was found at one location, 16MW02S, which is located in the northern portion of the site. 

BEHP and di-n-butyl phthalate were the only SVOCs detected in groundwater. Only the maximum 

concentration of BEHP (11 µg/L, monitoring well 16MW04S) exceeded the SOWA MCL (6 µg/L). 

Monitoring well 16MW04S is located near the southern boundary of the site. The maximum BEHP 

concentration reported for soil samples collected at SWMU 16 exceeded 6,000 mg/kg. 

Herbicides, pesticides, and PCBs were not detected in groundwater at SWMU 16. 

lnorganics detected in groundwater were relatively close to or less than their respective background 

concentrations. Exceptions (magnesium, potassium, and sodium) were of little consequence and may 

reflect surface water intrusion into the shallow groundwater. lnorganics were not detected in SWMU 16 

groundwater samples at concentrations exceeding SOW A MCLs. 
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Cyanide was not detected in groundwater at SWMU 16. 
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Groundwater data were collected from the five SWMU 16 permanent monitoring wells first in October 

2001 and again in 2005. Correlations and trends in groundwater concentrations were not evident as 

shown in Table 4-7. The most significant observation is that exceedances of MCLs for TCE (16MW02S) 

and BEHP (16MW04S) in 2005 represent an increase from the non-detect concentrations of 2001. 

4.2.2 SWMU 17 Groundwater 

Summary statistics for groundwater samples at SWMU 17 (2005 data) are provided in Table 4-8, and 

positive detections for each sample are provided in Appendix E-3 (both 2001 and 2005 data). For the 

most recent round of data (2005), exceedances of federal MeLs and facility background concentrations 

are shown on the Figure 4-4 tag map. 

Numerous voes were detected in groundwater at SWMU 17 at concentrations greater than federal MC Ls 

(or tap water PRGs where MeLs were not available) or facility background levels. The A.Fl was able to 

bound the southern plume as shown in the isoconcentration contouring of Figure 4-5. Results from select 

groundwater samples collected by Solutions-IES are included in the evaluation. Specifically, those 

samples collected before the injection as a baseline are useable, as are samples collected outside of the 

treatment area. Samples within the treatment area are not reflective of natural conditions since they have 

been compromised by injection of emulsified oil and concentrations have changed from baseline 

conditions. 

TeE was detected more frequently (62 detections in 104 samples analyzed) and at higher concentrations 

than any other voe found in the groundwater samples. The maximum detection (130,000 µg/L) 

exceeded the SOWA MCL (5 µg/L) by more than four orders of magnitude and was reported for 

monitoring well 17MW07S installed immediately downgradient of the depression area. The next highest 

voe detections were cis-1,2-dichloroethene (OeE) (2,500 µg/L compared to the Mel of 70 µg/L) and 

chloroform (770 µg/L compared to the Mel of 80 µg/L) reported for samples from wells 17MW06S and 

17MW07S, respectively, also installed immediately downgradient of the depression area. The depression 

area is the apparent source of the voe plume. Vertical profiles of the plume emanating from the 

depression area a.re provided in Figure 4-6. Cross section E-E' (Figure 3-7) is parallel to the path of the 

plume from west to east, and cross section e-e· (Figure 3-6) is perpendicular to the path of the plume 

from south to north (the cross section location map is provided in Figure 2-4). 

Another voe plume of lesser concentration is evident further to the north, and the farmer trench area at 

SWMU 16 is the apparent source. The primary contaminants in this plume were PeE (maximum 

concentration of 330 µg/L compared to the MCL of 5 µg/L) at location 17MW22S and its degradation 
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product TCE (maximum concentration of 180 µg/L at location 17TW28). 1,1,2-Trichlorotrifluoroethane 

(maximum_c;oncentration of 2,500 µg/L at location 1nw20) was also detected at notable concentrations; 

however, an MCL is not available for this contaminant, and the USEPA Region 9 screening value for tap 

water (59,000 µg/L) is not stringent compared to the MCLs published for TCE and PCE. The AFI was 

able to bound the downgradient area of the plume as shown in the isoconcentration contours of Figure 

4-5. However, the upgradient area of the plume could not be established because additional temporary 

wells and permanent monitoring wells planned in and around the suspected former trench locations and 

the waste oil tank area were not installed due to UXO concerns. Therefore, this section discusses results 

from available samples but is otheiwise incomplete in that concentrations could be more elevated closer 

to the source area(s) had it been investigated. Vertical profiles of the northern plume, emanating from 

SWMU 16, are provided in Figures 4-7 and 4-8. Cross sections F-F' and G-G' (Figure 3-8) are parallel to 

the path of the plume from west to east, and cross section 8-8' (Figure 3-6) is perpendicular to the path of 

the plume from south to north (the cross section location map is provided in Figure 2-4). 

Other VOCs detected at levels greater than MCLs included 1, 1,2,2-tetrachloroethane, 

1, 1,2-trichloroethane (TCA), 1, 1-dichloroethene, 1,2-dichloroethane (DCA), benzene, carbon tetrachloride, 

methylene chloride, and vinyl chloride. All VOCs greater than 1 µg/L are encompassed by the total VOC 

isoconcentration contour of Figure 4-5. 

Four SVOCs were detected in groundwater, including three phthalates and one low-level detection of 

caprolactam (5 µg/l). The only SVOC to exceed its MCL (or tap water PRG where MCLs were not 

available) was BEHP (maximum concentration of 54 µg/L compared to the MCL of 6 µg/L). BEHP was 

detected infrequently, 3 of 42 samples, with the maximum detection at location 17MW14S, well northeast 

of the SWMU 17 site boundary. BEHP, a common blank contaminant, was detected at concentrations up 

to 23 µg/L in field blanks and up to 10 µg/L in rinsate blanks. 

One explosives constituent, ROX, was detected in 2 of 43 groundwater samples at a maximum 

concentration of 2.1 µg/l. An MCL for ROX does not exist; however, the maximum site concentration 

does exceed the USEPA Region 9 screening PRG value for tap water (0.61 µgll) albeit by less than one 

order of magnitude. ROX was detected in samples from monitoring well 17MW05S (location of the 

maximum detection) and from monitoring well 17MW07S; both wetls are located immediately 

downgradient of the depression area. 

Herbicides, pesticides, and PCBs were not detected in groundwater at SWMU 17. 

Two inorganics, arsenic and beryllium, were detected at maximum concentrations (22.7 and 43.6 µg/l, 

respectively) exceeding their respective MCLs (10 µg/L and 4 µg/L). These two inorganics were 

frequently detected (11 and 14 detections for 43 samples, respectively), and the exceedances of MCLs 
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were, for the most part, reported for samples from monitoring wells installed in the marshy area well 

beyond the eastern site boundary. Two other inorganics, cobalt and manganese, should be noted 

because, although MCLs do not exist for these metals, the maximum site concentrations (988 and 

4850 µg/L, respectively) exceed the USEPA Region 9 PRG for tap water albeit by less than one order of 

magnitude. The maximum detections of these metals were also reported for samples from wells in the 

eastern marshy area (locations 17MW14S and 17MW17S). 

Cyanide was not detected in groundwater at SWMU 17. 

Groundwater data were collected from the four of the SWMU 17 permanent monitoring wells (17MW01 

through 17MW04S) first in October 2001 and again in 2005. Correlations and trends in groundwater 

concentrations are shown in Table 4-9. The most significant observation is that PCE concentrations 

reported for samples from wells 17MW02S and 17MW03S decreased significantly over time. In contrast, 

an increase in concentrations of inorganics was observed in groundwater samples collected from well 

7MW04S from 2001 to 2005; the increases generally correlated with an increase in sample salinity and 

consequently may be related to differences in fresh water versus salt water rather than to changes in site 

contamination levels. 

A review of analytical data for samples from 1 O locations where temporary and permanent monitoring 

wells were co-located indicates that VOC concentrations reported for temporary monitoring well samples 

generally exceed VOC concentrations reported for permanent monitoring well samples (Table 4-1 O). 

Each permanent well screen was 10 feet in length whereas the temporary well screens were shorter, 

ranging from 4 to 5 feet. The temporary wells wer~ screened at the most highly contaminated interval 

identified by the MIP logs. As a result, the temporary wells targeted the more contaminated depths more 

precisely and therefore voe concentrations in temporary wells exceeded voe concentrations in 

permanent monitoring wells. An exception to this trend was noted for permanent well location 

17MIP48-TW57-MW20S, where groundwater concentrations were greater than or equal to those from the 

co-located temporary well. Also, 1, 1,2-trichlorotrifluoroethane was present in groundwater from the 

permanent well at location 17MIP29-TW38-MW12S, at a concentration of 25.5 µg/L, but was nondetect in 

groundwater from the co-located temporary well. These results indicate that the maximum contamination 

is outside, either above or below, of the screened interval of the smaller temporary well. 

The delineation of the VOC plumes was aided by an innovative screening technique, tree coring, 

conducted by the United States Geological Survey (USGS) and NAVFAC EFD SOUTH in September 

2002. The tree coring investigation was limited to areas with trees of substance (larger than saplings) and 

so did not completely define the plumes, although the results did confirm existing groundwater RFI data at 

the time and further refined plume boundaries. Using the tree coring information in hand, the latter 

phases of the groundwater investigation were planned. The resulting groundwater data collected 
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correlated well with the tree coring screening results for PCE, TCE, and cis-1,2-DCE. Results are 

summarized in Table 4-11 and illustrated on Figure 4-9. Note that larger circles on Figure 4-9 correlate 

with more elevated concentrations quantified on Table 4-11 and, if more than one contaminant is present, 

the circles are apportioned by color accordingly. An anomaly occurred at Tree 102, where concentrations 

were much less than expected when compared with the groundwater concentration from the nearest 

corresponding MIP point (17MIP20). Of note, Tree 2 located nearby does correlate with this MIP point. It 

was speculated that, because 17MIP20 is on the edge of the plume, the side of the tree selected for 

coring may have been an important factor. Additional collection of samples on all four sides of the tree 

should be collected to further investigate the anomaly for tree coring research purposes; otherwise, the 

tree coring screening results were superseded by actual groundwater data and so the anomaly is not a 

data gap for the SWMU 17 groundwater investigation. 

Because there were data gaps for the tree coring effort where there trees were not present, another 

innovative screening technique for VOCs, Color-Tee, was implemented by TtNUS in April 2003. Color

Tec is an experimental, field-based analytical method for low-level detection of chlorinated solvents. 

Results, presented in Table 4-12, generally showed good correlation with groundwater data and so the 

Color-Tee method was successful in guiding the subsequent phase of groundwater investigation. 

4.3 SURFACE WATER 

4.3.1 SWMU 16 Surface Water 

Summary statistics for surface water samples at SWMU 16 are provided in Table 4-13, and positive 

detections for each sample are provided in Appendix E-5. Exceedances of federal MCLs and facility 

background concentrations are shown on the Figure 4-4 tag map. Six surface water samples were 

collected from tributaries leading to Goose Creek, and the seventh was an upgradient sample collected 

from a culvert north of the site. Because this sample location is downstream from SWMU 18, it may not 

be representative of overall local conditions for SWMU 16 and SWMU 17. 

PCE (0.7 µg/L) and isobutanol were the only VOCs detected in surface water. Each was detected in 

infrequently (1 of 7 samples), and MCLs were not exceeded in either instance. 

No SVOCs, pesticides, PCBs, or herbicides were detected in surface water at SWMU 16. 

The explosives constituents 2,4-DNT, 2,6-DNT, and 2,4,6-TNT were each detected once in $WMU 16 

surface water samples at maximum concentrations not exceeding 1 µg/L. The DNT isomers were 

detected at upgradient location 16SW01, and TNT was detected at location 16SW07 near Goose Creek. 

The maximum concentrations were significantly less than their respective PRGs for tap water. 
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Antimony (maximum concentration of 11.6 µg/L) was the only inorganic detected at levels exceeding both 

MC Ls (or tap water PRGs where MC Ls were not available) and facility background; the MCL for antimony 

is 6 µg/L. Other inorganics were detected at levels exceeding facility background levels; however, they 

were not detected in excess of their respective MCLs (or tap water PRGs where MCLs were not 

available). Of these inorganics, maximum concentrations of arsenic (4.5 µg/L), copper (12.6 µg/L), 

magnesium (512,000 µg/L), mercury (0.09 µg/L), potassium (160,000 µg/L), silver (1.2 µg/L), and sodium 

(4,270,000 µg/L) exceeded facility background levels, although generally by one order of magnitude or 

less. 

Cyanide was not detected in surface water at SWMU 16. 

4.3.2 SWMU 17 Surface Water 

Summary statistics for surface water samples at SWMU 17 are provided in Table 4-14, and positive 

detections for each sample are provided in Appendix E-5. Exceedances of federal MCLs and facility 

background concentrations are shown on the Figure 4-4 tag map. One surface water sample was 
collected from the marshy area east (and downgradient) of the site. 

No voes, SVOCs, pesticides, or PCBs were detected. 

No inorganics were detected at levels exceeding available MCLs (or tap water PRGs where MCLs were 

not available). Some inorganics were detected at levels exceeding facility background levels. Of these 

inorganics, maximum concentrations of antimony (5.5 µg/), magnesium (488,000 µg/L), potassium 

(143,000 µg/L), silver (1.3 µg/L), and sodium (4, 100,000 µg/L) exceeded facility background levels, 

generally by one order of magnitude or less. 

Cyanide was not detected in surface water at SWMU 17. 

4.4 SEDIMENT 

4.4.1 SWMU 16 Sediment 

Summary statistics for sediment samples at SWMU 16 are provided in Table 4-15, and positive detections 

for each sample are provided in Appendix E-6. Exceedances of Region 9 PRGs and facility background 

concentrations are shown on the Figure 4-2 tag map. Seven sediment samples, co-located with surface 

water samples, were collected. 
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Carbon disulfide was the only voe detected in sediment samples, and the maximum concentration was 

significantly less than its PRG. 

SVOCs detected in sediment included numerous PAHs; two exceeded their respective PRGs. The 

maximum concentrations of benzo(a)pyrene (160 µg/kg) and benzo(b)fluoranthene (1,100 µg/kg) were 

reported for locations 16SW/SD03 and 16SW/S002, respectively. Both locations are near the 

northwestern boundary of SWMU 16. The maximum concentrations exceeded PRGs by less than one 

order of magnitude. Frequencies of detection were seven and eight of 11 samples, respectivety, and the 

locations were scattered. 

Several pesticides and PCBs were detected in sediment, but concentrations did not exceed their 

respective PRGs. 

Explosives constituents, herbicides, and organophosphorus pesticides were not detected in sediment 

samples from SWMU 16. 

Maximum concentrations of three inorganics, arsenic (20.6 mg/kg), chromium (71.6 mg/kg), and 

vanadium (79.4J mg/kg) exceeded both faci lity background levels and associated PRGs. However, the 

PRGs were exceeded by less than one order of magnitude. The maximum concentration of arsenic was 

reported at location 165005, and the maximum concentrations of chromium (71.6 mg/kg) and vanadium 

(79.4 mg/kg) were reported at location 16SW /5004. Various other inorganics exceeded facility 

background concentrations but only by one order of magnitude or less; maximum concentrations did not 

exceed respective PRGs. These inorganics (maximum concentrations) included aluminum 

(45,100 mg/kg), beryllium (1.8 mg/kg), cobalt (14.1 mg/kg), copper (100 mg/kg), lead (46.5 mg/kg}, 

magnesium (7,.960 mg/kg), manganese (234 mg/kg), mercury (0.29 mg/kg), nickel (29.1 mg/kg), 

potassium (3,980 mg/kg), vanadium (79.4 mg/kg), and zinc (158 mg/kg). The maximum concentration of 

sodium (18,500 mg/kg) exceeded its facility background concentration by several orders of magnitude, 

which is not unexpected considering the saline nature of Goose Creek. 

Cyanide was not detected in sediment at SWMU 16. 

4.4.2 SWMU 17 Sediment 

Summary statistics for sediment samples at SWMU 17 are provided in Table 4-16, and positive detections 

for each sample are provided in Appendix E-6. Exceedances of Region 9 PRGs and facility background 

concentrations are shown on the Figure 4-3 tag map. One sediment sample, co-located with a surface 

water sample, was collected. 
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Carbon disulfide was the only VOC detected in the sediment sample; the concentration was signif icant1y 

less than its PRG. 

SVOCs were not detected in sediment samples from SWMU 17. 

Three pesticides, 4,4-DDE, endosulfan sulfate, and heptachlor, were detected in sediment; maximum 

concentrations of all were significantly less than respective PRGs. 

Explosives constituents and PCBs were not detected in sediment. 

No inorganics were detected in exceedance of' both faci lity background levels and associated PAGs. 

Some inorganics exceeded facility background concentrations but only by one order of magnitude or less 

and did not exceed their respective PRGs. These inorganics include aluminum (20,900 mg/kg), beryllium 

(1.3 mg/kg), cobalt (10.5 mg/kg), copper (18.4 mg/kg), lead (35.2 mg/kg), magnesium (5,070 rng/kg), 

manganese (256 mg/kg), mercury (0.39 mg/kg), potassium (2,480 mglkg), and zinc (73.4 mg/kg). Sodium 

(18,500 mg/kg) exceeded its facility background concentration by almost two orders of magnitude, which 

is not unexpected considering the saline nature of Goose Creek and its tributaries. 

Cyanide was not detected in sediment at SWMU 17. 

4.5 SUMMARY 

4.5.1 SWMUs 16and17 Surface and Subsurface Soil 

SWMU 16 was a landfill containing industrial waste, and SWMU 17 was likely subjected to the sporadic 

draining of drums. Specifically for soil samples, this leads to variability in types and concentrations of 

contaminants and locations of detections and also leads to uncertainties in the evaluation of sample 

analytical results. Although many of the detections were erratic and relatively low level compared to 

screening criteria (generally one order of magnitude or less), four source areas of more elevated 

contamination were identified as follows: 

• At SWMU 16 (surface soil sample location 16SS02), there is a debris area with elevated levels of 

PCBs, phthalates and inorganics (primarily lead and chromium). This area can be considered a "hot 

spot~ with exceedances more than two orders of magnitude in excess of PRGs. Subsurface samples 

could not be coUected in this area because of UXO clearance issues. 

• At SWMU 17, the center of the depression area (soil boring 17SB17) was contaminated primarily with 

TCE. This area can be considered ~"hot spot" with PRG exceedances of more than two orders of 
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magnitude in surface soil and more than four orders of magnitude in subsurface soil. Also, 

corresponding TCE impacts to groundwater from this source area are evident. 

• At SWMU 17, north of the depression area (location 17SB14), an area near an empty rusted drum 

had subsurface soil concentrations of carbon tetrachloride and chloroform in excess of their 

respective PRGs by more than one order of magnitude. These two VOCs have several exceedances 

throughout SWMU 17, although the maximum detections do not correlate with the drum location so 

additional source areas are likely. 

• At SWMU 17, one final source location of lesser significance was identified in the unvegetated area 

(soil borings 17SB11 and 175812) near Wilkinson Way toward the western site boundary. Of most 

significance were lead, chromium, and PCB exceedances of PRGs and copper and zinc exceedances 

of facility background levels in surface soil. The contamination did not extend to subsurface soil or 

groundwater. 

4.5.2 SWMUs 16 and 17 Groundwater 

Groundwater results indicated chlorinated voe plumes migrating outwardly from two source areas. One 

plume originates in _the area of SWMU 16 where former landfill trenches were located, and another 

originates in the depression area of SWMU 17. Numerous voes were detected with concentrations 

radiating from the SWMU 17 depression areas; TeE was the primary groundwater contaminant. Vinyl 

chloride and 1,2-DeE were also detected at multiple locations in this area. The only SVOC exceedance of 

an SWDA Mel in groundwater was BEHP, which was also detected at elevated concentration in the 

debris area of SWMU 16. Several inorganics were detected at the sites; arsenic and beryllium were 

detected at levels exceeding federal MCLs at locations east of the SWMU 17 border. Data collected from 

permanent monitoring wells in 2001 compared to data collected in 2005 showed varied relationships. 

Several of the permanent wells displayed a decrease in concentrations of inorganics, while others 

increased dramatically. At SWMU 16, concentrations of voes (particularly TeE) increased, and at 

SWMU 17 concentrations were varied, with a large decrease in PCE. 

4.5.3 SWMUs 16 and 17 Surface Water and Sediment 

Several contaminants were detected in SWMU 16 surface water and sediment samples at concentrations 

exceeding screening levels established for this RFI. However, the exceedances were nominal (one order 

of magnitude or less), and there was no correlation between chemical concentrations in surface water 

versus sediment. Antimony was the only chemical detected in surface water at concentrations exceeding 

an SOWA Mel, yet there was no correlation of contaminants between surface water and groundwater. 

Benzo(a)pyrene, benzo(b)fluoranthene, arsenic, chromium, and vanadium were detected in SWMU 16 

030604/P 4-17 CTO 0137 



Rev.a 
03/06 

sediments at concentrations exceeding Region 9 PRGs. For groundwater, arsenic also exceeded criteria 

(MCL) but the exceedances were in the marshy area well beyond the SWMU 17 site boundary. SWMU 17 

surf ace water and sediment samples had detections primarily limited to inorganics, and there were no 

exceedances of note. 
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TABLE 4·1 

FACILITY BACKGROUND CONCENTRATION SUMMARY 
HYDRIC SOIL, NONHYDRIC SOIL, AND GROUNDWATER 

NWS CHARLESTON, SOUTH CAROLINA 
PAGE 1 OF2 

Background Background 
Concentration Concentration 

Analyte Hydric Soil Nonhydric Soil . . Polynuclear Aromatic Hydrocarbons (11glkg for so1l)l(IJ9/L for groundwater) 18) 

Anthracene NA 253 

Benzo(a)anthracene NA 430 

Benzo(a)pyrene NA 480 

Benzo(b )fluoranthene NA 600 

Benzo(g,h,i)perylene NA 310 

Benzo(k)fluoranthene NA 270 

Carbazole NA 110 

Chrysene NA 470 

Fluoranthene NA 1300 

Fluorene NA 55 

lndeno(1,2,3-cd)pyrene NA 310 

Phenanthrene NA 750 

Pyrene NA 850 .. . 
Pest1c1des (llQ/kg for soll)l(IJ9/L for groundwater) a) 

4,4'-DDD NA 100 

4,4'-DDE 21 72.7 

4,4'-DDT NA 59.1 

Alpha-chlordane NA 1880 

Dieldrin NA 59.4 

Gamma-chlordane NA 14.5 . 
lnorganics (mg/kg for soll)/(11g/L for groundwater) \DI 

Aluminum 16900 28900 

Antimony 0.33 2.1 

Arsenic 9.45 14.2 

Barium 64.5 63.2 

Beryllium 0.58 1.00 

Cadmium 0.12 0.05 

Calcium 6120 2700 

Chromium 42.9 39.4 

Cobalt 2.71 5.49 

Copper 3.23 7.9 

Iron 67900 37100 

Lead 15.5 45.0 

Magnesium 746 1460 

Background 
Concentration 
Groundwater 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1150000 

NA 

4.4 

300 

2.3 

1.5 

583000 

44.5 

16 

7 

521000 

19.0 

11700 



Analyte 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Cyanide 

TABLE 4-1 

FACILITY BACKGROUND CONCENTRATION SUMMARY 
HYDRIC SOIL, NONHYDRIC SOIL, ANO GROUNDWATER 

NWS CHARLESTON, SOUTH CAROLINA 
PAGE20F2 

Background Background 
Concentration Concentration 

Hydric Soil Nonhydrlc Soil 
25.1 83.2 

0.21 0.06 

12.1 5.0 

225 833 

2.84 2.1 

3.20 0.22 

370 618 

1.63 0.3 

3.5 NA 

66.3 63.9 

20.5 57.1 

NA 2.28 

Background 
Concentration 
Groundwater 

2580 

NA 

24.7 

5200 

NA 

NA 

208000 

5.3 

NA 

78.8 

153 

NA 

NA- Not applicable (either not detected or a facility background concentration is not proposed) 

a Organic facility background concentrations are to be used only during the uncertainty analysis of 
either a human health risk assessment or en ecological risk assessment for a given site to aid in risk 
management decisions. They are not to be used for eliminating analytes during the development of 
chemicals of potential concern (COPCs). Similarly, they can be considered in conducting Interim 
Measures (IMs) or in developing Remedial Goal Objectiv~s (RGOs) during the Corrective Measures 
Study (CMS) process, provided that the analytes are expected to be present based on site conditions 
(e.g., roadways, routine pesticide application). 

b Inorganic facility background concentrations can be used for eliminating analytes during the 
development of COPCs for the human health risk assessment but !121 for the ecological risk 
assessment for a given site. They can also be used for confirmation purposes for Interim Measures 
(IMs) remediation efforts. Additionally, they can be considered in establishing Preliminary 
Remediation Goals (PRGs) during preparation of the Corrective Measures Study (CMS) process. 



Frequency of 
P•remeter Detection 

Volatile O..,..nlcm lunn<n1 
ACETONE I 214 I 
Semivollltlle .manlce runnrnt 
BENZALDEHVDE 214 
BIS!2·ETHVLHEXVLlPHTHALATE 3/4 
BUTVLBENZVLPHTHALATE 1/4 
DIETHYL PHTHALATE 1/4 
Dl-N-BUTVL PHTHALATE 1/4 
Dl·N-OCTYL PHTHALATE 1/4 
Pnticidell/PCBe runnrn 
4,4'·DDD 1/4 
4,4'·DDE 214 
4,4'-DDT 1/4 
AROCLOR· 1254 1/4 
lno..,,..nlcm '""""n' 
ALUMINUM 414 
ANTIMONY 1/4 

ARSENIC 414 

BARIUM 414 
CADMIUM 3/4 
CALCIUM 4/4 
CHROMIUM 4/4 
COBALT 3/4 
COPPER 414 
IRON 414 
LEAD 414 
MAGNESIUM 414 
MANGANESE 414 
MERCURY 414 
NICKEL 414 
POTASSIUM 4/4 
saENIUM 214 
SODIUM 414 
VANADIUM 414 
ZINC 414 

Mi9C8118neoua "-'"""""' 
ITOTAL ORGANIC CARBON I 212 I 
ITOT AL SOLIDS I 4/4 I 

J = Estimated 

TABLE4-2 

SWMU 16 SURFACE SOIL SUMMARY STATISTICS 
SWMU 16 AND 17 RR 

NWS CHARLESTON, SOUTH CAROLINA 

Sample Number of 
Minimum Detection Meximum Detection Mexlmum Delection 

1,300J· I 1700 J 16-6-04-00 

450 460 16-S-03-00 
240 J 6100000 16-S-02-00-D 

9,400 16000 16-S-02-00-D 
870 J 1900J 16-S-02-00-D 

14000 26000 16-S-02·00-D 
34,000 J 70000 J 16-S-02-00-D 

1.4 J 1.4 J 16-S-03-00 
3.1 J 4.6 16-$-04·00 
4.8 4.8 16-S-04-00 

40,000 59000 16·8-02-00 

3030 14200 16-S-01·00 
98.3 122 16-8-02-00-D 

16-S-01-00 
1.1 3.9 16-S-04-00 

16-S-03-00 
13.5 207 16-S-02-00-D 
0.16 60.7 16-S-02-00 
274 1440 16-S-02·00 

11 667 16-S-02-00-D 
0.52 1.1 16-S-01-00 

2.4 58.1 16-S-02-00-D 
1,520 J 15 800 J 16-S-01-00 

7.8 12400 16-S-02-00-D 
626 1230 16-$-01·00 
9.4 41 .4 J 16-S-04-00 

0.02 0.11 16-S-02·00·0 
1.6 4.7 16-S-04-00 

236 641 16-S-01-00 
0.67 0.69 16-6-04-00 

1,590 4160 16-S-01-00 
3.8 34.1 16-S-01-00 
5.4 157 16-S-02-00 

19,000 I 25000 I 16-S-04-00 
43 I 84 I 16-S-01-00 

NA= Not applicable (either not detected or a facility background concentration is not available). 

1. NWS Charleston Facility Baseline Background Report for hydric soil (TtNUS, March 2002). 
2. Region 9 Preliminary Remediation Goals (PRGa) for retldential soil, (USEPA, 2004). 

6-mple Location of Soil Facility Beck~~ 
Muimum Detection Conce1111111ion<•> 

I 16$$04 I NA I 

16$$03 NA 
168802 NA 
16SS02 NA 
16SS02 NA 
16SS02 NA 
16SS02 NA 

16$$03 NA 
16SS04 21 
16SS04 NA 
16SS02 NA 

16SS01 16900 
168802 0.33 
16SS01 
16SS04 9.46 
168803 
168802 64.5 
16SS02 0.12 
18SS02 3120 
16SS02 42.9 
16SS01 2.71 
16SS02 3.23 
168801 67900 
16SS02 15.5 
16S801 7-46 
16SS04 25.1 
16SS02 0.21 
168804 12.1 
168801 225 
168804 2.84 
168801 370 
16SS01 66.3 
16SS02 20.5 

I 16SS04 I NA I 
I 16SS01 I NA I 

For dupllC8t11, frequency of detection considers the average concentration of a sample and It& duplicate while location of maximum concentration conaidets a semple and ~·duplicate as seperete eample1. 

Associated Samples: 
16-S-01-00,NORMAL 
16-8-02-00,0UP 
16-8-02-00,AVG 
16-8-02-00.0,DUP 
16-S-03-00,NORMAL -
16-$-04-00,NORMAL 

Soll Ranion 9 PRG(2) 

14000 000 

6100000 
35000 

12000000 
49000000 
6,100000 
2400000 

2400 
1,700 
1,700 
220 

76000 
31 

0.39 

5400 
37 
NA 
30 
900 

3,100 
23,000 

400 
NA 

1 800 
23 

1600 
NA 
390 
NA 
78 

23000 

NA I 
NA I 



Frequency of 
Parameter Detection 

Volatile Oraanics IU"""'" 
2-BUTANONE 1/11 
ACETONE 2111 
CARBON DISULFIDE 4111 
DICHLORODIFLUOROMETHANE 1111 
METHYL ACETATE 419 
Semivolatile uraanica 111t111Cn1 

2-METHYLNAPHTHALENE 2111 
ACENAPHTHENE 2111 
ANTHRACENE 3111 

BENZO(A)ANTHRACENE 9/11 

8ENZO AlPYRENE 7/11 
BENZO 8lFLUORANTHENE 8/11 
8ENZO G,H,llPERYLENE 6/11 
BENZO K)FLUORANTHENE 3111 
818(2-ETHYLHEXYLlPHTHALA TE 4111 
CARBAZOLE 219 
CHRY8ENE 6/11 
Dl-N-BUTYL PHTHALATE 2111 
Dl-N-BUTYL PHTHALATE 2111 
Dl-N-OCTYL PHTHALATE 1/11 
DIBENZOFURAN 2111 
FLUORANTHENE 8/11 
FLUOR ENE 2111 
INDEN0(1,2,3-CDlPYRENE 6/11 
NAPHTHALENE 2111 
PHENANTHRENE 5/11 
PYRENE 9/11 
Pesticidee/PCBa funn<n• 
4,4'-DDD 5/11 
4,4'-DDE 6/11 
4,4'-DDT 5111 
ALPHA-BHC 2111 
ALPHA-CHLORDANE 1/11 
AROCLOR· 1254 2111 
AROCLOR·1260 2111 
END08ULFAN I 1/11 
END08ULFAN II 1/11 
END08ULFAN SULFATE 3111 
ENDRIN ALDEHYDE 1/11 
ENDRIN KETONE 3111 
GAMMA·8HC (LINDANEl 1/11 
GAMMA-CHLORDANE 2/11 
HEPTACHLOR 1/11 
HEPTACHLOR EPOXIDE 2/11 
METHOXYCHLOR 1/11 

TABLE4-3 

SWMU 16 SUBSURFACE SOIL SUMMARY STATISTICS 
SWMU 16 AND 17 RFI 

NWS CHARLESTON, SOUTH CAROLINA 
PAGE1 OF2 

Sample Number of 
Minimum Detection Maximum Detection Maximum Detection 

4J 4J 16-B-03-01-D 
100 J 120 J 16-B-04-03-D 

1 J 50 16-B-02-05 
2J 2J 16-8-04-05 

330 2,300 J 16-B-01-05 

200 J 300 J 16-B-02-05 
300 J 1 200 16-B-02-05 
80 J 400 J 16-8-02-05 

20 J 400 J 
16-8-02-05 
16-8-03-03 

50 J 500 J 16-8-03-03 
60 J 700 J 16-8-03-03 
30 J 300 J 16-8-03-03 
40 J 300 J 16-8-03-03 

500 J 900 J 16-8-03-03 
70 J 200J 16-8-02-05 
70J 500J 16-8-03-03 

200J 200 J 16-8-02-01 
200J 200J 16-8-03-03 
200 J 200 J 16-8-01-05 
100 J 500 J 16-8-02-05 
80 J 2 000 16-8-02-05 

200 J 700 J 16-8-02-05 
40 J 300 J 16-8-03-03 

460 700 J 16-8-02-05 
50 J 2,700 16-8-02-05 
80 J 1 300 16-8-02-05 

0.42 J 380 16-8-03-05 
0.14 J 29J 16-8-03-03 
0.17 J 220 16-8-03-03 

0.7 J 3.3J 16-B-02-05 
1.5 J 1.5 J 16-8-02-01 
66J 1000 16-8-03-03 
36J 320 16-8-03-03 
12J 12 J 16-8-03-03 

2.5 J 2.5 J 16-8-03·03 
1.8 J 3.3 J 16-8-01-05 

4J 4J 16-8-03-03 
1.1 J 3.9 J 16-8-03-03 

2J 2J 16-8-04-05 
0.14 J 11 J 16-8-03-03 
0.58J 0.58J 16-8-02-01 

1.5 J 12 J 16-8-03-05 
2.9 J 2.9J 16-8-04-03-0 

....,,, r-ac1111y 

Sample Location of Background 

Maximum Detection Concentration<•l Soil Region 9 PRG<•l 

16$803 NA 22 000000 
16$804 NA 14000,000 
16SB02 NA 360000 
16$804 NA 94,000 
16SB01 NA 22000,000 

168802 NA 56,000 
168802 NA 3 700 000 
168802 NA 22 000 000 
168802 

NA 620 
168803 
168803 NA 62 
168803 NA 620 
168803 NA 2,300,000 
16$803 NA 6,200 
168803 NA 35,000 
16SB02 NA 24,000 
168803 NA 62000 
168802 NA 6100000 
168803 NA 6,100,000 
168801 NA 2,400,000 
168802 NA 150,000 
168802 NA 2,300,000 
168802 NA 2,700,000 
168803 NA 620 
168802 NA 56000 
168802 NA 2,300,000 
168802 NA 2,300,000 

168803 NA 2,400 
16SB03 21 1,700 
168803 NA 1 700 
168802 NA 90 
168802 NA 1 600 
168803 NA 220 
168803 NA 220 
168803 NA 370 000 
168803 NA 370,000 
168801 NA 370000 
168803 NA 18000 
168803 NA 18,000 
168804 NA 440 
168803 NA 1600 
168802 NA 110 
168803 NA 53 
168804 NA 310 000 



FnlQUlll1CY of 
Ptnmeler DMectlon 

I 11111111«11 

ALUMINUM 11/11 
ANTIMONY 2111 
ARSENIC 10/11 
BARIUM 11111 
BERYU.IUM 9'11 
CADMIUM 2111 
CALCIUM 11/11 
CHROMIUM 11111 
COBALT 11/11 
COPPER 11/11 
IRON 11/11 
LEAD 11/11 
MAGNESIUM 11111 
MANGANESE 11111 
MERCURY 11/11 
NICKEL 11111 
POTASSIUM 11/11 
SILVER 1111 
SODIUM 11/11 
THALLIUM 61'11 
VANADIUM 11111 
ZINC 11/11 

J = Estimated 

TABLE4-3 

SWllU 16 SUBSURFACE SOIL StJMllARY STATISTICS 
SWllU 16 ANO 17 RFI 

NWS CHARl..ESTON, SOIJTH CAROUNA 
PAGE20F2 

Sample Nurm. ol 
Minimmn Delection Maximum Delaction Mnimum Delection 

8,820 55800J 1&8-01-03 
2.2 11 16-8-04-05 
4.8 34 J 16-8-01..()5 

20.4 580 16-8-04-05 
0.32 2-4 J 16-8-01-03 

1.1 17.3 16-8-04-05 
632 15.900 16-8-02--01 

23.2 132 16-B-03-03 
1.8 17 18-B-03-03 

2 992 16-8-04-05 
10900 76000 16-8-04-05 

6.4 396 16-B-04-05 
1,540 9,640 J 16-8-01-05 

19.1 494 16-8-03-03 
0-02 0.32 16-8-04-05 
3.6 114 16-B-03-03 
530 5060 J 16-0-01-0S 

14.8 14-8 16-B-04-05 
1010 15,700 J 16-8-01-0S 

0.68 2.6 16-8-02-0S 
15A 106 J 16-8-01-03 
10.5 15700 16-B-04-05 

NA = Not applicable (eill'olr not detecled or a facility baci(gfou1d concentralion is not available). 

1. NWS Ctwleslon Facility Baeelina BackgrolRI Rsport for hydric soil (TINUS, Mardi 2002). 
2. Region 9 PrelilTinary Remediation Goals (PRGs) fol reskBllial soil, (USEPA, 2004 ). 

...... rac~ 
Sampl• Locmion ol Baclcground 

llaDnun DIMeclion eonc.1bldion(1) 

165001 16.900 
16SB04 0.33 
16SB01 9.45 
1651!04 64.5 
165801 0.58 
16$804 0.12 
16$S02 6120 
165803 42.9 
16SB03 2.71 
165804 3.23 
168804 61 .!IOCI 

165804 15.5 
165801 746 
165803 25.1 
165804 0.21 
16SB03 12.1 
16SB01 225 
16SB04 3.2 
16SB01 370 
16SS02 1.63 
165801 66.3 
165804 20.5 

Far d4>1lcale9, lreqlEOCy al deteclion consider& the IWMBQI! concenlralion ol a aarrpe and lls do4lllCBl8 while locellon of maxlnun con:enuetion aJflBidera e 1111mp1a and Ila d4>1lca18 a sepan11e aamples. 

AssocialOO Samples: 
16-B-01-01,NORMAL 
16-B-01-03,NORMAL 
16-B-01-05,NORMAL 
16-8-02-01,NQRMAL 
16-8-02--05,NORMAL 
16-8-03-01,DUP 
16-8-03-01,AVG 
16-8-03-01·0,DUP 
16-8-03-03,NORMAL 
16-B-03-05,NORMAL 
16-8-04-01,NORMAL 
16-8-04-03,DUP 
16-B-04-03.AVG 
18-B-04-03--0,DUP 
16-8-04-05,NORMAL 

Soil RAnion 9 PRG(2) 

76000 
31 

0.39 
5400 
150 
37 
NA 
30 

900 
3,100 

23000 
400 
NA 

1800 
23 

1,600 
NA 
390 
NA 
5.2 
78 

23000 



Freq.-yol 
Pam..- Dataclion 

Volatile 0......,icB """""' 
2-BUTANONE 3129 
ACETONE 31'29 
BROMOMETHANE 1129 
CHLOROETHANE 1129 
CHl..OROFORM 2129 
METHYL ACETATE 1fZ1 
METHYLENE CHLORIDE 4129 
STYRENE 1129 

TAICHLOROETHENE 4129 

TRlCHLOROFLUOROMETHAHE 10/29 

CIS.-1 2-DICHLOROETHENE 1129 
S&miVDllllila 0 ...... icB IUBIDll 

4-METHYLPHENOL 1117 
ACENAPHTHENE 1/19 
ACENAPHTHYLENE 1119 
ANTHRACENE 2/19 
BENZALOEHYOE 1/17 
BENI<}{AlANTHRACENE 4119 
BENLl1lAlPYRENE 4119 
BENZO{B)FLUORANTHENE ~9 

BENzurG H l)PERYLENE 3119 
BENH>lKIFLUORANTHENE 3119 
81512-ETHYLHEXYLIPHTHALATE 1/19 
BUTYLBENZYLPHTHALATE 1119 
CARBAZOLE 1/17 
CHRYSENE 4119 
DIBENZnl 4 H\ANTHRACEHE 2119 
DIBENZOFURAN 1119 
FLUORANTHENE 4119 
FLUORENE 1119 
IND~1.2,3-C0)PYRENE 3119 
NAPHTHALENE 1119 
Pl-IENANTHRENE 3119 
PYRENE 5119 
PesticidMIPC8e 1-l 

4.4'-000 2/18 
44'-DOE 5118 
44'-DDT &'19 
ALORIN 1119 
ALPHA-CHLORDANE 1119 
AROCLOR-1248 1119 
AROCLOR-1254 4119 
AROCLOR-1260 2119 
ENORIN ALDEHYDE 1/19 
ENORIN KETONE 4118 
HEPTACHLOR 2119 
ALPHA-Bl-IC 1/19 
BETA-BHC 1119 
DELTA-BHC 1119 
GAMMA·BHC {llNDANEl 1119 

TABLE +4 

SWMU 17 SURFACE SOIL SU~ STAT1ST1CS 
SWlllU 16 ANO 17 RA 

NWS CHARLESTON. SOUTH CAROLINA 
PAGE 1 Of2 

S.mpleN....._ol 
Minimum Detection Maxi ....... Detection MaDrlun Deleclion 

4J BJ 17-B-06-00 
21 J SS 17-S.15-00-0 
3J 3J 17-S.26-00" 
2J 2J 17-S.19-00 
3J 23 17-S.14-00 

16 16 17-B-07-00 
11 J 14J 17-S.26-00 
2J 2J 17-B-06-00 

5 3,200 17-S.17-0J 
17-S.17--00-0 

6 47 17-8-26-00 

7 25 17-B-17-0J 

42J 42J 17-B-11-0J 
170J 170J 17-8-02-0J 
52J 52J 17-B-11·00 
OOJ 450J 17-8-02-0J 

460 460 17-8-05-00 
28J 1 OOOJ 17-B-02-0J 
20J 740J 17-8-02-0J 
36J 1100J 17-8-02-0J 
23J 370 J 17-B-02-00 
33J 340J 17-B-02-00 

1100J 1100 J 17-B-02-0J 
SOJ 80 J 17-B-11-0J 

450J 450 J 17-B-02-00 
26J 910 J 17-B-02-00 
90J 130 J 17-8-02-00 
74 J 74 J 17-B-02-00 
26 J 1700J 17-B-02-00 

170 J 170J 17-B-02-0J 
23 J 410J 17-8-02-00 
91! J 91! J 17-6-02-00 
19J 1 400J 17-8-02-00 
41 J 1700J 17-8-02-0J 

3.6J '51 17-8-12-00 
0.54J 9.2 17-8-14-00 
0.115 J 20 17-8-14-00 
2.2 J 2.2J 17-8-12-00 

0.55 J 0.55J 17-B-07-00 
570 570 17-B-11-00 
5.1 J 870 17-8-11-00 
170 350 17-8-11-00 
1.3J 1.3J 17-8-01-00 

0.26J 5.4 17-8-12-00 
0.48 J 2.8J 17-8-11-00 
0.87J 0.87J 17-8-13-00 
0.9J 0.9J 17-B-04-00 
1.8J 1.8J 17-8-16-00-0 

0.87 J 0.87 J 17-S.13-00 

-~··1 
Sempl9 Location af Backvround 
Maximum Oelection Concenlntlon~1 Soil Realon 9 PRd'I 

17$B06 NA 22 000 000 
175815 NA 14000000 
17SS26 NA 3,900 
178819 NA 3.000 
175814 NA 220 
178807 NA 22,000,000 
17S826 NA 9,100 
17S806 NA 1700000 

17SB17 NA 53 

17S£126 NA 390,000 

17SS17 NA 43000 

175811 NA 310 000 
175802 NA 3700000 
175611 NA 3 700000 
17S802 NA 22000000 
175805 NA 6100000 
178802 NA 620 
175602 NA 62 
17SB02 NA 620 
17SB02 NA 2300000 
17SS02 NA 6200 
175002 NA 35000 
178811 NA 12 000000 
175602 NA 24000 
178802 NA 82000 
178802 NA 82 
178802 NA 150,000 
17SB02 NA 2,300,000 
17SB02 NA 2.700.000 
17SB02 NA 620 
17SBOI! NA 56000 
17SB02 NA 2300000 
17$802 NA 2300000 

178812 NA 2400 
178814 21 1700 
178814 NA 1 700 
178812 NA 29 
17SB07 NA 1,600 
17$811 NA 220 
175811 NA 220 
175811 NA 220 
178801 NA 18000 
178812 NA 18000 
178811 NA 110 
17$813 NA 90 
17$804 NA 320 
178816 NA 90 
178813 NA 440 



Frequency of 
Panimeter Detection 

lnora11nice rmn11<n1 

ALUMINUM 19/19 
ANTIMONY 2119 
ARSENIC 15/19 
BARIUM 19/19 
BERYLLIUM 12119 
CADMIUM 4119 
CALCIUM 19/19 
CHROMIUM 19/19 
COBALT 15/19 
COPPER 19/19 
IRON 19119 
LEAD 19/19 
MAGNESIUM 19/19 
MANGANESE 19119 
MERCURY 13/19 
NICKEL 18/19 
POTASSIUM 19/19 
SODIUM 3/19 
VANADIUM 19/19 
ZINC 18119 
Miscellaneous Panimetars 
TOTAL SOLIDS 1%1 I 10/10 I 

J=Estimated 

TABLE4-4 

SWMU 17 SURFACE SOIL SUMMARY STATISTICS 
SWMU 111ANO17 RFI 

NWS CHARLESTON, SOUTH CAROLINA 
PAGE 2 OF 2 

Sample Number of 
Minimum Detection MllXlmum Detection Maximum Detection 

3,370 31800 17-8-07-00 
26.6 31.4 17-8-11-00 

1.5 11.5 17-8-07-00 
19 244 17-B-11-00 

0.47 1.7 17-B-16-00 
0.96 12.5 17-8-12-00 
171 4840 17-8-02-00-0 
4.5 392 17-8-11-00 
0.9 12.8 17-8-11-00 
2.1 1930 17-8-12-00 

2810 45500 17-8-12-00 
10.3 670 17-8-12-00 
226 1920 17-8-17-00 
22.6 J 378 17-8-11-00 
0.04 1.8 17-8-17-00-D 
2.4 348 17-B-11-00 
160 1110 17-8-07-00 

25.1 343 17-B-11-00 
6.9 51.8 17-8-07-00 
9.2 1510 17-B-11-00 

75 I 88 I 17-B-22-00 

NA= Not applicable (either not detected or a facility background concentration is not available). 

1. NWS Charleston Facility Baseline Background Report for hydric soil (TINUS, March 2002). 
2. Region 9 Prellmlnary Remediation Goals (PRGs) for residential soil (USEPA, 2004). 

"""'rllCm•y 

Sample Location of Baclcground 

Maximum Detection Concantnltlon<•1 

17S807 16900 
17S811 0.33 
17S807 9.45 
17SB11 84.5 
178816 0.58 
17$812 0.12 
175802 8120 
175811 42.9 
17S811 2.71 
17S812 3.23 
17SB12 67900 
178812 15.5 
17S817 746 
178811 25.1 
17SB17 0.21 
178811 12.1 
17S807 225 
17SB11 370 
178807 66.3 
178811 20.5 

I 178822 NA 

For duplicates, frequency of detection considers the average concentration of a sample and Its dupllcate while location of maximum concentration considers a sample and its duplicate as separate 111111Plas. 

Associated Samples: 
17-8-01-00,NORMAL 
17-8-02-00,DUP 
17-8-02-00,AVG 
17-8-02-00-0,DUP 
17-8-03-00,NORMAL 
17-8-04-00,NORMAL 
17-B-05-00,NORMAL 
17-B-06-00,NORMAL 
17-8-07-00,NORMAL 
17-8-08-00,NORMAL 
17-8-09·00,DUP 
17-8-09-00,AVG 
17-8-09·00-D,DUP 
17-8-10-00,NORMAL 

17-8-11·00,NORMAL 
17-B-12-00,NORMAL 
17-8-13-00,NORMAL 
17-8-14-00,NORMAL 
17-8-15-00,DUP 
17-B-15-00,AVG 
17-B-1 S-00-0,0UP 
17·8-16-00,DUP 
17·B·16-00,AVG 
17-B-16-00-0,DUP 
17·B·17·00,DUP 
17-8-17-00,AVG 
17·B·17·00-D,DUP 
17·8-18-00,NORMAL 

17-8-19-00,NORMAL 
17-8-20-00,NORMAL 
17-8-21-00,NORMAL 
17·8-22-00,NORMAL 
17-B-23-00,NORMAL 
17-B-24-00,DUP 
17-B-24-00,AVG 
17-8-24-00·D,DUP 
17-B-25-00,NORMAL 
17-8-26-00,NORMAL 
17-B-27-00,NORMAL 
17-8-28·00,NORMAL 
17-B-29-00,NORMAL 

Soll Raalon 9 PRG(Z) 

76000 
31 

0.39 
5,400 
150 
37 
NA 
30 

900 
3100 
23000 

400 
NA 

1 800 
23 

1 600 
NA 
NA 
78 

23000 

NA I 



F._....,.,o1 
Parameter IJetKllon 

VolllllleQ-.W.. "'"""" 
1 1 2 2-TETRACHLOROETHANE 6181 
112·ffilCHLOROETHANE 121112 
1 2 4-TRICHLOROBENZENE 1ns 
1 2 4-TRIMETHYLBENZENE 1/20 
1 2-DICHLOROBENZENE 1ns 
1,2-0ICHLOROPROPANE 1/82 
1,S.OICHLOA08ENZENE 1fl6 
1,4·01CHLOR08ENZENE 1f76 
2-BUTANONE 1/82 
ACETONE 42/!12 

BENZENE 2182 

BAOMODICHLOROMETHANE 3182 
BROMOMETHANE 1/82 
CARBON DISULFIDE 1182 
CARBON TETRACHLORIDE 3182 

CHLOROETHANE M2 

CHLOROFORM 10/82 
CHLOROMETHANE 2182 

DICHLORODIFLUOROMETHANE 2/B2 

METHYL ACETATE 6175 

METHYLENE CHLORIDE 9182 

TETRACHLOROETHENE 4182 
TOLUENE 21112 
TOTAL 1 2-DICHLOROETHENE 7/24 
TRANS.1.2-DICHLOROETHENE 5182 
TRICHLOAOETHENE 24182 
TRICHLOROFLUOROMETHANE 21182 
VINYL CHLORIDE 1182 
CIS.1,2-DICHLOROETHENE 15r'82 

Semlvol.iile n.n.n1ct1 "'"""" 
2·METHYLNAPHTHALENE 1162 
BENZALOEHYOE 2155 
l!ENZQ{AlANTHRACENE 1162 
l!ENZ(}{BJFLUORANTHENE 1161 
BIS<2-ETHYLHEXYLlPHTHALATE 11162 
BUTYL BENZYL PHTHALATE 2162 
01-N-BUTYL PHTHALATE 4162 
01-N-OCTYL PHTHALATE 1/61 
FLUORANTHENE 2162 
NAPHTHALENE 1162 
PENTACHLOROPHEHOL 1161 
PHENANTHRENE 2162 
PYRENE Ml2 

TABLE4"5 

SWlaJ 17 BUB6URFAC£ SOIL SUllMARYSTATISTICS 
SWllU 18 AHD 17 RA 

Minimum Detec:tlan 

2J 
1 J 
2J 
5J 
2J 
4J 
3J 
2J 

13 J 
12 J 

2J 

4J 
1 J 
2J 

18 

2J 

2J 
55 J 

2J 

10 

SJ 

2J 
0.7 J 

5J 
1 J 
I J 
3J 
5J 
3J 

53J 
470 
24J 
29J 

230J 
24J 
40J 

370 
3ll J 
73J 

300J 
25 J 
33J 

NW5 CHARLESTON, SOUTH CAROLINA 
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&.nple Numb« af 
llNlmum De1ectioR lilulmum °"'8ctlatl 

210 17-B-14-03 
270J 17-B-17-05 

l!J 17-B-17-05 
SJ 17-8-25-03 
2J 17-B-17--05 
4J 17-B-17-05 
3J 17-8-17-05 
2J 17-B-17-05 

13 J 17-8-33-03 
16000 ll·B-14-01 

2J 
17·8-17-0S 
17·8-18-05 

160J 17·8-14-03 
1 J 17-B-29-01 
2J 17.S.-17-05 

5200 17·8-14-03 
17·8-08-01 

2J 17·8-11·01 
17-B-16-05 

9100 17-B-14-03 
88 J 17-B-14-03 

2J 
17-B-18-05 
17-B-1!>-<)5 

490 17-B-14-03 

14 J 
17-B-26-03 
17-B-28-01 

56J 17-B-14-03 
3J 17-B-17-0S 

210 17-B-30-02 
30 17-B-21-03 

910000 17-B-17-03 
46 17-B-27-03 
SJ 17-B-17-03 

1300 17-8-17-03 

53J 17-B-17-05 
810 17-6-33-03 
24J 17-B-17-<13 
29J 17·S-12-05 

5200 17.6-08-03 
33J 17-B-17-05 

1 000 17-8-33-03 
370 17-S-14-01 
210J 17-8-33-03 
73J 17·8-17-05 

380J 17-S-17-05 
teoJ 17-B-33-08 
171) J 17-6-33-08 

Sample l.ac:lllian of Sall Facility 

*xilnum Deleclloro ~{1) ·1 Soil """ian 9 PRG(lll 

175814 NA 410 
175817 NA 730 
17$817 NA 62000 
17$825 NA 52000 
17$817 NA Rllll()()() 

176817 NA 340 
175817 NA 530000 
17SB17 NA 3,400 

175833 NA 22,000,000 
17$814 NA 14.000,000 
175817 NA 6'IO 
175818 
17SB14 NA 820 
175829 NA 3900 
17S817 NA 360,000 
17SB14 NA 250 
17SB08 
t7SB11 NA 3,000 
17$816 
175814 NA 220 
17SBl4 NA 47000 
178818 NA 94,000 
17SBl9 
175814 NA 22 000.000 
17S826 NA 9,100 
17$828 
17SBl4 NA 480 
178817 NA 520,000 
17S830 NA 43,000 
175821 NA 69000 
17S817 NA 53 
17$827 NA 390 000 
178817 NA 79 
17S817 NA 43000 

17SB17 NA 56000 
17MIP271TW36 NA 6,100000 

175817 NA 620 
17$812 NA 620 
17SB08 NA 35,000 
178817 NA 12,000 000 

17MIPZ7/TW38 NA 6,100000 
178814 NA 2400000 

17MIP2'7fTW38 NA 2300000 
178817 NA 56000 
175817 NA 3000 

17MIP27/TW36 NA 2,300000 
17MIP27/TW36 NA 2,300000 



TABLE4-5 

SWMU 17 SUBSURFACE SOIL SUMMARY STATISTICS 
SWMU 11AND17 RFI 

Frequency of 
Permmeter Datectlon Minimum Detection 

Pesticides/PCB• lun1wn1 
4,4'-DDD 1/62 7.3 
4,4'-DDE 2162 0.8 J 
44'-DDT 8162 0.17 J 
ALDRIN 1162 0.75J 
AROCLOR-1254 2162 14 J 
DIELORIN 1162 0.14 J 
ENORIN ALDEHYDE 3162 0.72 J 
ENDRIN KETONE 2162 0.79 J 
GAMMA-CHLORDANE 1/62 67 J 
DELTA-BHC 2162 1.4 J 
lnoraanlce ,.....,...,, 

ALUMINUM 62162 6100 
ARSENIC 55162 1.8 
BARIUM 82162 8.9 

BERYLLIUM 31/62 0.21 

CADMIUM 3162 0.18 
CALCIUM 62162 155 
CHROMIUM 62162 9.9 
COBALT 62162 1.1 
COPPER 37162 0.95 
IRON 62162 4620 
LEAD 62162 4.1 
MAGNESIUM 82182 385 
MANGANESE 62/62 12.2 

MERCURY 11162 0.01 

NICKEL 62162 2.4 
POTASSIUM 62182 270 
SILVER 1162 0.2 
SODIUM 21/62 22.6 
THALLIUM 3162 0.44 
VANADIUM 62162 12.7 
ZINC 57/62 5.8 

"""'oslws'"""''" 
2,4-DINITROTOLUENE I 1/124 I 510 
2,4.6-TRINITROTOLUENE I 1/62 I 350 

~~'"""""' 
!CYANIDE I 8162 I 0.21 J 
ITOTAL ORGANIC CARBON I 515 I 720 
ITOTAL SOLIDS C%l I 25125 I 72 

J = Estimated 
NA= Not applicable (either not detected or a facility background concentration is not available). 

1. NWS Charteston Faclllty Baseline Background Report for hydrlc soil (TtNUS, March 2002). 
2. Region 9 Preliminary Remediation Goals (PRGs) for reaidential soil, (USEPA, 2004). 

NWS CHARLESTON, SOUTH CAROLINA 
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Semple Number of 
Mmdmum Detection Maximum Detection 

7.3 17-B-33-03 
6 17·8-33-03 

3.9 J 17-B-10-03 
0.75 J 17-B-18-01 

30 17-8-17-05 
0.21 J 17-8-11-01 

1.3 J 17-8-07-05-0 
1.2 J 17-B-15-01 
67 J 17-8-14-03 
73 J 17-8-14-03 

52,500 17·8-18-05 
13.2 17-8-19-03 
359 17·8-18-05 

1.1 
17-8-13-03 
17-8-18-05 

0.56 17-8-33-03 
3420 17·8-03-01 
62.7 17-8-16-05 

5.9 17-8-06-03 
39.7 17-8-33-03 

66500 17-B-16-03 
n .1 17·8-33-03 

3900 17-8-16-05 
71.5 J 17 ·B-31 ·02-D 

0.14 
17-8-03-01 
17·8-10-01 

18 17-8-18-05 
1 270 17·8-03-05 

0.2 17·8-33-03 
981 17·8-34-06 

1 17-B-11-01-D 
88.9 17-8-18-05 

1240 17-B-14-03 

I 510 I 17-8-08-01 
I 350 I 17·8-08-01 

I 5 I 17·8-17-05 
I 26000 I 17·8-33-03 
I 87 I 17·8-26-01 

Sample Location of Soll F•cillty Background 

Maximum Datection Concentretton<•> 

17MIP27/TW36 NA 
17MIP27/TW36 21 

17$810 NA 
17$818 NA 
17SB17 NA 
17$811 NA 
175807 NA 
17SB15 NA 
17SB14 NA 
17SB14 NA 

17$818 16900 
17SB19 9.45 
17SB18 64.5 
17SB13 

0.56 
17SB16 

17MIP27/TW36 0.12 
17SBOO 6120 
17S818 42.9 
17S806 2.71 

17MIP27/TW36 3.23 
17$816 67900 

17MIP27/TW36 15.5 
17SB18 746 
17SB31 25.1 
17SB03 

0.21 
17S810 
17S818 12.1 
17S803 225 

17MIP27/TW36 3.2 
17MIP41/TW50/MW17S 370 

17SB11 1.83 
17S818 88.3 
17SB14 20.5 

I 17SBOB I NA 
I 17SBOB I NA 

I 17SB17 I NA 
I 17MIP27/TW36 I NA 
I 17SB26 I NA 

For duplicates, frequency of detection oonslders the average concentration of a sample end Its duplicate while location of maximum ooncentration oonsldera a sample and tts duplicate as separate -.... 

Soil Reaion II PRG<21 

2 400 
1700 
1 700 

29 
220 
30 

18000 
18000 
1,600 

90 

76,000 
0.39 

5,400 

150 

37 
NA 
30 

900 
3100 
23,000 

400 
NA 

1 800 

23 

1600 
NA 
390 
NA 
5.2 
78 

23,000 

120,000 
16000 

1200 
I NA 
I NA 



Associated Samplas: 
17-B-01-01 ,NORMAL 
17-B-01-03,NORMAL 
H·B-01-05.NORMAl. 
17-8--02-01,NORMAL 
17-B-02-03,NORMAL 
17-B-02-05,NORMAL 
17-8-03-01,NORMAL 
17•B-03-03,NORMAL 
17-B-03-05.NORMAL 
17-6-04-01.NORMAL 
17-6-04-03,NORMAL 
17-B-04-05,DUP 
17-B-04-05,AVG 
17-B-04-05-0,DUP 
17-B-05-01 ,NORMAL 
17-6-05-03,NORMAL 
17·8-05-05,NORM.O.L 
17-8-06-01,NOAMAL 
17-8-06-03,NORMAL 
17-8-06-05,NORMAL 
17-6-07-01,NORMAL 

- 17-El-07-03,NORMAL 
17-B-07-05,DUP 
17-8-07-05,AVG 
17-6-07-05-D,DUP 
17-8-08--01 ,NORMAL 
17-B-08-03,NORMAL 
17-8-08-05,NORMAL 
17-8-09-01 ,NOAWIL 
17-8-09-03,NOAMAL 

17-B-09-05,NORMAL 
17-B-10-01,NORMAL 
17-S-10-03,NOAMAL 
17-S-10-05.NOAMAL 
17 ·B-11-01.DUP 
17-B-11·01,AVG 
17-6-11-01-D.OUP 
17-8-11-03.NOAMAL 
17-8-11-05.NOAMAL 
17-B-12-01,NOAMAL 
17·8· 12·03.NOAMAL 
17-6-12-05.NOAMAL 
17-8-13-01,NOAMAL 
17-6-13-03,NOAMAL 
17-8-1~5.NOAMAL 

17-8-14-01,NOAMAL 
17-B-14-03,NOAMAL 
17-8-14-05,NORMIU. 
17-B-15-01,NORMAL 
17-8-15-03,NORMAL 
17-8-15-05,NORMAl 
17-8-16-01 ,NORMAL 
17-8-16-03,NOAMAL 
17·8·16-05,NOAMAL 
17-6-17-01,NORMAL 
17-6-17.00,NORMAL 
17-B-17-05,NORMAL 
17-B-18-01,NORMAL 
17-B· 18.00,NORMAL 
17-B-18·05,NORMAL 

TABLE 4-5 

S-U 17 SUllSIJAFACE SOIL SUMMARY STATISTICS 
SWllU 16 AND 17 AFI 

HWS CHARLESTON, SOUTH CAROLINA 
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Mini......, Dtiteetion 

17-B-19-01,NORMAL 
17-B-19-03,NORM.0.L 
17-B-19-05,NORMAL 
17-8-20-01,NORM.6.L 
17-8-2(}03,NQAMAL 
17·8-21-01,NORMAL 
17·8-21 ·03,NOAMAL 
17·8-22·01,0UP 
17-B-22--01.AVG 
17-8·22--01-0,DUP 
17-B-22.00,NORMAL 
17·8-23-01 .NORMAL 
17·8-23-03,NORM.<.L 
17·8-24-01,NORMAL 
17 ·B-24-03,NORM.<.L 
17-B-2>01,NORMAL 
17-B-25.-03,NORMAL 
17-B-26-01,NORMAL 
17-B-26-00,0UP 
17·8-26-03-AVG,AVG 
17-9-28.{)3-0,DUP 
17-8-27·01 ,NORMAL 
17-B-27-03,NORMAL 
17-B-28-01,NORMAL 
17·8-28·03,NORMAL 
17 ·B-29-01.NOAMAL 
17-B-~.NORMAL 

17-B-30-02.NORMAL 
17-B-31·02,0UP 
17-8-31-02,AVG 

1-02-0,0UP 
J3,NORMAl 
l3,NORMAL 
lEl,NORMAL 

s.n.pi. t.......iion al Sall FllCllllly s-gn>und 
~ DMecUon eoi-ni..tion111 Soil ion 9 PRG"' 



Fraquency of 
Parametar Detection 

Volatlla Organlee CuWLl 
TRICHLOROETHENE 115 
Semlvolatlle Organlca CUQ/LI 
BIS(2·ETHYLHEXYLJ PHTHALA TE 115 

Dl-N-BUTYL PHTHALATE 115 
F.........,nicefunlU 

ALUMINUM 115 
BARIUM 515 
BERYLLIUM 215 
CALCIUM 515 

COBALT 115 
COPPER 115 

IRON 115 
MAGNESIUM 515 

MANGANESE 515 
POTASSIUM 515 
SODIUM 515 

ZINC 115 
M lscellaneoua P81"81f1818r9 (up!L) 
fCYANIDE 115 

J = Estimated. 

TABLE 4-8 

SWMU 16 GROUNDWATER SUMUAAY STATISTICS 
SWllU 16 AND 17 RFI 

NWS CHARL.ESTON, SOUTI1 CAROLINA 

Sample Number of 
Minimum Detection Maximum Detactlon Maximum Detection 

32 32 1 &G-025-0205 

11 11 16-0-045-0205 

3J 3J 16-0-05$-0205 

657 657 1 &G-01 S-0305 
30.9 294 16-0-01 S-0305 
0.45 0.47 16-0-038-0205 

23,600 228 000 16-0-025-0205 

17.9 17.9 16-G-01 S-0305 
2.8 2.8 16-0-01 S-0305 

376 376 16-0-015-0305 
15800 588 000 16-0-038-0205 

130 722 16-0-035-0205 
4,820 178000 16-0-028-0205 

56.000 4,720,000 16-0-02S-0205 

22 22 16-0-01S-0305 

3.8J 3.8 J 16-0-035-0205 

1. No Maximum Conlamlnant LeYel (MCL) eveilll.ble. Value shown is Region 9 Tap Water Preliminary Remediation Goel (PRG). 

Associated Samples: 

16-0-01S-0305,NORMAL.,20050310 
1 &G-02&-0205,NOAMAL,20050225 
1 &G-038-0205,NORMAL,20050223 
16-0-04S-0205,NORMAL,20050225 
16-G-OSS-0205,NORMAL,20050223 

Sampftt l..oca!lon of Bei:kground 
Manmum Detection Concentrlllion Fedenll MCL 

16MW02S NA 5 

16MW04S NA 6 
16MWOSS NA 3,600' '' 

16MW01S 1,150000 36,000111 

16MW01S ~ 2000 
16MW03S 2.3 4 
16MW02S 583000 NA 

16MW01S 16 730111 

16MW01S 7 1 300 
16MW01S 521,000 11 000( \ ) 

16MW03S 11700 NA 

16MW03S 2580 880''1 
16MW02S 5,200 NA 
16MW02S 208000 NA 

16MW01S 20.5 11 OOO"' 

16MW03S NA 200 



Samele Location 16UW01S 

TABLE~7 

SWMU 16 MONITORING WELL 2001 AND 2005 DATA COMPARISON 
SWMU 16 AND 17 RFI 

NWS CHARLESTON, SOUTH CAROLINA 

16MW02S 18MW03S I 16MW04S 

Samnla Number 1&-G-015-1001 1&-G-015-0305 I 1~1001 16-G-025-0205 1f4-035..1001l 1~ 1~1001 1M:r04S-1001·D 

Sample Date 

Volatile Oraanica lualll 

CARBON DISULFIDE 

CHLOROMETHANE 

TOLUENE 

TRICHLOROETHENE 

Semivalatile 0nmn1ce lua/1..1 

BIS(2-ETHYLHEXYL)PHTHALATE 

PHENOL 

lnorganics (ua/L\ 

ALUMINUM 

BARIUM 

BERYLLIUM 

CALCIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

POTASSIUM 

SELENIUM 

SODIUM 

VANADIUM 

ZINC 

I CYANIDE 

D = Duplicate. 

J • Estimated. 

U = Not deeected at c181ection limtt shown. 

111(11/0I 

9SO 

524 

43,600 

24.7 

0.84 u 
2,160 

2 

27,500 

171 

8,460 

63,800 

37.2 

03.l1M>5 111(111/0l 

0.7 J 

s u 

2 J 

6S7 

294 101 

0.54 u 
23,600 202,000 

17.9 

2.8 

376 285 

2.07 u 
15,800 472,000 

130 285 

4,820 140,000 

58,000 4,120,000 

2.4 

22 

02/25/05 1MI0/01 02/23/05 11)(11111>1 I 111(111/0l 

s u 
s u 1 J 

32 0.7 J 5 u 

10 u 10 u 
10 u 

93 35.9 40.4 82.9 80.2 

0.45 0.26 u 0.47 

228,000 179,000 215000 178,000 182,000 

21.S u 

571 ,000 504,000 588000 445,000 461 ,000 

249 552 722 31S 324 

0.05 0.02 u 0.03 u 0.04 

178,000 154000 165000 134,000 137,000 

3.04 u 4.1 

4,720,000 3820000 4580000 3,930,000 3,830,000 

5.07 u 3.1 5.07 u 2.8 3.1 

9 1.42 u 7.7 5.1 

10 3.8 J 

16MWOSS 

1&-G-04S'412G1 1&-G-055-1001 1 &-G-055-0205 

I 02/2Ml5 10/2Q,/01 02/23105 

SU 

6 SU 

s u 

11 

66.2 35.4 30.9 

170,000 168,000 186,000 

47S,OOO 472,000 509,000 

2S1 340 33S 

0.02 u 
134,000 154,000 158,000 

4.08 u 
3,680,000 3,590,000 4,120,000 

5.07 u 2.2 5.07 u 
2.2 u· 6.2 1.8 u 



Frequency of 
Parameter Detection 

Voletile O""'nice lua/Ll 
1, 1,2 2· TETRACHLOROETHANE 15/92 
1 1,2-TRICHLOROETHANE 19/92 
1, 1,2· TRICHLOROTRIFLUOROETHANE 38184 
1, 1-DICHLOROETHANE 12188 
1, 1-DICHLOROETHENE 27/92 
1,2-DICHLOROETHANE 8188 
1,2-DICHLOROPROPANE 2188 
ACETONE 6133 
BENZENE 24192 
BROMODICHLOROMETHANE 1/88 

CARBON DISULFIDE 3188 

CARBON TETRACHLORIDE 5/88 
CHLOROFORM 28/104 
CIS-1 2·DICHLOROETHENE 541104 
DICHLORODIFLUOROMETHANE 20/92 
ETHYLBENZENE 1/88 
M+P-XYLENE5 3173 

METHYLCYCLOHEXANE 2184 
METHYLENE CHLORIDE 2192 
NAPHTHALENE 1/46 
0-XYLENE 5/73 
TETRACHLOROETHENE 28/92 
TOLUENE 17/92 

TOTAL 1 2·DICHLOROETHENE 36/69 
TOTAL XYLENE5 6192 
TRANS-1 2-DICHLOROETHENE 21/104 
TRICHLOROETHENE 62/104 
TRICHLOROFLUOROMETHANE 10/88 
VINYL CHLORIDE 18/92 
Semivolatlle Oroanlca lunll \ 
BISl2-ETHYLHEXYLlPHTHALATE 3142 

CAPROLACTAM 1/38 

Dl-N-BUTYL PHTHALATE 7/42 

DIETHYL PHTHALATE 1/42 

IRDX 
Expl-- (up/I.) 

2/43 
lnnrnanica 1uatL\ 

ALUMINUM 18/43 
ANTIMONY 2/43 
ARSENIC 11/43 
BARIUM 43143 
BERYLLIUM 14143 
CALCIUM 43143 
CHROMIUM 4143 

COBALT 29/43 
COPPER 7/43 

IRON 40/43 
LEAD 6/43 
MAGNESIUM 43143 

MANGANESE 43143 

TABLE4-8 

SWUU 17 GROUNDWATER SUMMARY STATISTICS 
SWUU 18AND17 RF1 

NWS CHARLESTON, SOUTH CAROLINA 
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Minimum Detection Maximum Detection 

0.6 J 140 
0.5 J 93 
0.3 J 2500 J 

0.2 J 5J 
0.4J 11 J 
0.6J 14 

1 J 2J 

2J 20 J 
0.2 J 35 

4J 4.J 

0.3 J 0.3 J 

1 J 68 
0.4 J 770 
0.5 J 2500 

2J 380 J 
0.2 J 0.2 J 
0.2 J 0.4 J 

a.a J 95 
7 19 

3J 3J 
0.2 J 0.8 J 
0.5 J 330 
0.2 J 98 

0.6 J 1 000 
0.3 J 1 J 
0.3 J 25 
0.3 J 130000 

0.5 J 14 
0.4 J 21 J 

SJ 54 

5J 5J 

2J BJ 

2J 2J 

092 21 

117 39000 
3.9 5.6 
3.8 22.7 
3.4 1 920 

0.42 43.6 
663 929000 
10.3 19.7 

0.78 988 
8.7 24.9 

84 360000 
2.3 4.2 
825 270000 

9.7 4850 

Sllmple Number of Semple Location DI B1ckground 
Federal MCL I Maximum Detection Maximum Detection Concentration 

17·O·13-0403 17MIP21/TW13 NA 0.0551" 
17·G-07S-0205 17MW07S NA 5 
17 -0-28-0403 17MIP041TW28 NA 59 ooo''' 

17-G-078-0205 17MW07S NA 810''1 

17-G-078-0205 17MW07S NA 7 
17 -Q-56-0105 17MIP47/TW56 NA 5 

17-0-250-0403 17MIP10/1W25SO NA 5 
17-0-41-0105 17MIP32/TW41 NA 5,500111 

17·G-05S-0205-D 17MW05S NA 5 
17·G·05S·0205 17MW05S NA 80 
17·0·25D·0403 17MIP10/TW25D 
17·0·17·0403 17MIP1B/TW17 NA 1,0001' 1 

17-0·28·0403 17MIP061TW26 
17·0·56-0105 17MIP47/TW56 NA 5 

17-G-075-0205 17MW075 NA 80 
17MW65 17MW06S NA 70 

17·0· 19-0403 17MIP201TW19 NA 39011
' 

17-0-19-0403 17MIP20/TW19 NA 700 
17-0-19-0403 17MIP20/TW19 NA 10,000 

17 -Q-19-0403 17MIP20/TW19 NA 5200'
1
' 

17.Q-19-0403 17MIP20/TW19 NA 5 
17 -G-078-0205 17MW07S NA 6.2''' 
17-0-19-0403 17MIP20/TW19 NA 10000 

17 ·G-225-0205 17MIP02/TW30/MW22S NA 5 
17·0·1 OS-0302 17TW105 NA 1 000 

17-G-075-0205 17MW075 NA s1
1
'' 

17·0·19-0403 17MIP20/TW19 NA 10000 
17·P5TW·13 17P5TW-13 NA 100 

17 ·G·07S-0205 17MW07S NA 5 

17 ·0·28-0403 17MIP041TW28 NA 1,300''' 
17·G·075·0205 17MW07S NA 2 

17·G·145-0305 17MIP381TW47/MW14S NA 6 

17-0-35-0105 17MIP261TW35 NA 18 000111 

17·G·12S-0205·D 17MIP29/TW38/MW12S NA 3,600''' 

17 ·G-078-0205 17MW07S NA 29,000111 

17-G-055-0205-D 17MW05S NA 

17-G-165-0305 17MW16S 1,150 000 36,ooo''' 
17·G·1 BS-0205 17MIP42/TW51/MW18S NA 6 
17·G·12D·0205 17MW12D 4.4 10 
17·G·145-0305 17MIP381TW47/MW14S 300 2,000 
17·G· 14S-0305 17MIP3BITW47/MW14S 2.3 4 
17·G·14D-0305 17MW14D 583 000 NA 
17·0·42-0105 17MIP33/TW42 44.5 100 

17·G·14S-0305 17MIP381TW47/MW14S 16 7301
'' 

17·G·03S-0205-D 17MW03S 7 1 300 

17·G·1BS-0205 17MIP42/TW51/MW18S 521 000 11,000''' 
17·G·168-0305 17MW16S 19 15 
17-G-168-0305 17MW16S 11700 NA 

17-G-178-0205 17MW17S 2580 880(1) 



Frequency of 
p.,.an•t•r Detection 

MERCURY 11/43 
NICKEL 15/43 

POTASSIUM 35143 

SELENIUM 1/43 
SODIUM 43/43 

VANADIUM 13/43 

ZINC 29/43 
MiK9llaneou& Par.,,....,.'"""' \ 
BROMIDE 12/12 
CHLORIDE 12/12 
CYANIDE (unR l t/43 
SULFATE 12112 

TA.Bt,E 4-8 

S-U 17 GROUNDWATER SU.u.RY STATISTICS 
SWllilU 111 AND 17 RFI 

NWS CHAR1.£STON, SOUTH CAROL .. A 
PAGE20F3 

Minimum v.tKtion Maximum c.t.ction 
0.01 0.03 
10.8 508 

257 12,700 

3.8 3.8 
18600 2.800.000 

1 30 
7.9 590 

500 7900 
51,000 2800 000 

4.2J 4.2 J 
34,000 320000 

5-nple Nunmr of 
Maximum DetKtion 

17-G-04$-0205 

17-0-14$-0305 
17·G·1 BD-0200 
17-0--35-0105 
17-0-42-0105 

17·G· 16$-0306 

17-0-42--0105 

1 NM "8-0305 

17-PSlW-15 
17-PSTW·IS 

17-G-20$-0205 
17-PSTW-15 

1 _ No Maximum Comamlnanl L011el (Mell available. Value shown is Region 9 Tap Waler Prelimir>ary Remediation Goal (PAG). 

~sociated Samples: 

17 -G-01S-0205,17MW01 ,20050224 
17 -G-02&-0205, 17MW02S.20050227 
17·G·03S-0205, 17MW03S,20050214 
17·G·03S-0205-AVG, 17MW03S,20050214 
17-G-035-0205-0, l7MW03S.200502l4 
17 ·$-04 S-02!)5, 171,1W04 S,20050227 
17-G-05$-0205,17MW05S.20050225 
17 -G-05$--0205-AVG. 17MWOSS, 20050225 
17-G-05S-0205-0.17MW05S.20050225 
17-G-06D-0205.17MW000,20050224 
17-G-07S-0205, 17MW07S,20050228 
17 • G· 11 S-0205, 17MIP03-TW29-MW 1 1 S,20050223 
17·G· 12D·0205, 17MW120,20050228 
17-G· 120·0205-AVG .17MW 12D,200!I0228 
17-G-12D-020S-0, 17MW120.20050228 
17-G-12$-0205, 17MIP29-TW38-MW12S,20050'225 
17-G-125-0205-AVG, 17MIP29-TW38-MWt2S,20050225 
17-G-125-0205-0 , 17Mlf>'29.-TW38-MW12S,200S0225 
17-G-135-0205, 17MW13S,20050227 
17-G-140·0305, 17MW140,20050309 
17-G-14$-0305, 17MIP38·TW47-MW14S 120050309 
17·G· 150·0305.17MW150,20050300 
17·G·15S-0305,17MIP39-TW.t8-MW15S,20050309 
17-G-160-0305, 17MW16D,20050306 
17-G· 161-0305, 17MIP40-TW49-MW161,20050308 
17·G·16&0305,17MW16S,20050306 
17·G· 170-031)5, 17t.Wl 170,20050308 
17·G·171-0205, 17MIP41-TW50-MW171,20050226 
17·G·1 7S-0'205, 17MW 178,20050226 
17·G·1B0·0205,17MW180.20050226 
17·G·185-0205,17MIP42·TWS1-MW16$,20050226 
17-G· 195-0206, 17MiP43-TW52·MW195,2005022!1 
17·G·20S-0205, I 7MIP<l8-TW57·MW20S,20050227 
17-G-21$-0205,17MW21S,20050215 
17·G-22S-0205, 17MIP02· TW30-MW22S,20050223 
I 7-G-225-0205-AVG, 17MJP02-TW30-MW22S,20050223 

17-PSTW-S,17-PSTW-S,20041110 
17-PSTW-9, 17-PSTW-9,20041110 
11-0-01-0302. 1 nwo1 s .20020307 
11 -0-02-0-m.1 nwo2S.2002o:io1 
17 ·0-03-0302, 17TW03.20020307 
17-Q-04-0302, 17TW04S,200<'0007 
17 ·0-05-0302, 17TW05S, 20020308 
17·0-060-0302, 17TWOll0,20020308 
17·0-065-0302, 17TW06S,20020308 
17·0-070031)2,17TW070,20020008 
17·0-075-0302.17TW07S,20020307 
17 ·0-080-0002, I 7TWOSO ,20020308 
17 ·O·OllS-0302 .17TWtlBS, 200'20308 
17·0·090-0302.17TW090,20020309 
17·0-09S-D302, 17TW09S,20020309 
17-0-100-0302, 17TW100,2002030e 
17-0-10$-0002, 17TW10S,20020308 
17-0-11-0403, 17MIP11·TW11.20030426 
t 7-0-12-0403, 17MIP12· TWl2,20030426 
17-0-13-0403,17MIP21-TW13.20030426 
17-Q.1'4-0403, 17MIPl6--TW14.20030426 
17 -0-15--0403, 17MI P15· TW 15.20030426 
17-0-1S-0403-AVG,17MIP15-TW15,20030426 
17·0·15-0403-0,17MJP15-TW15,20030426 
17·0· 16-0403, 17MJP13-TW16,20030426 
17·0· 17-0o103, 17MIP1 8· TW17,20030426 
17·0·16-0403, 17MIP19-TW18,20030426 
17-0-19-0400, 17MIP20· TW19,20030427 
17·0·20-0400, 17MIP17· TW20.20000427 
17·0·21·0403, 17Mlf'l». TW21.20030427 
17·0-22-0403, 171.l1P14-TW22.2003CM27 
I 7·0·23-0403, 17MIP08·TW23.20030-'27 
17-0-24--0403, 17MIP07 • TW24,20030427 
17-0-250-0I03, 17MIP10-TW25SD,20030427 
17-0-25S-0403,17MIP10-TW25S0,20030427 
17-0-26-0403, 17MIP06-TW26,20000427 

17-0-37-0105, 17MIP28• TW37 .20050116 
17 ·0-39-0105, 17MIPOO-TW39, 20050116 
17-0-39-0105-AVG, 17MIP30-TW39,20050116 
17-0-39-01~0. 17MIP30-TW39,20050116 
17-0-40-0105, 17MIP31-TW40,20050116 
17-0--41-0105, 17MIP32· TW41,20050117 
17-0-42-0105, 17MJP33-ffl42,20050117 
17-0.'-'13-0105, 17MIP34-TW43,20050116 
17-0•44-0105.17MIP35· TW44.20050117 
17-Q'-'15--010l5.17MIP36· TW45.20050117 
17·0-4&-0105.17MIP37· TW46.20050116 
17·CH>3-0105, 17MIP44·TW53,20050115 
17·0·54-0105, 17MIP45-TW54,20050115 
17·0-54·0105-AVG, 17MI P45-1W!>4,20050115 
17-0-54·0105·0, 17MIP45· TW54,20050115 
17-0-55--0105, 17MIP46-TW55.20050117 
17-Q-56-0105, 17MIP>(7.TW56,20050115 
17-Q-56-0105-AVG, 17MIP47 • TW58.200i50115 
17-0-56-0105-0, 17MIP47 • TWSS,20050115 
17-0-S&-0105.17MIP>(9-TW58,20060116 
17-0-59-0105, 17MIP5Q-. TW59,20050115 
17-0-60-0105.17MIP51-TW60.20050117 
17-0-61-0105, 17MIP52· TW61 ,20050117 
17-Q-62-0105, 17MIP53-T'N62,20050116 
17-0-63-0105, 17MIP54-TW63,20050116 
17-0-64-0105, 17MI P55-TW&l .200501 16 
17MWGS, 171.lW06S,2004111 e 
17PS-01, 17· PS..1 ,20040401 
17PS-02, 17-PS..2,200>l0401 
17PS-03, 17-PS..3,20040401 

&..np!e Locllll.on of Beck ground 
Mulmum o...ctlon Concentration F~•IMCL 

17MW04S NA '2 
17MlP361TW47/MWl4S '24.7 731)'' ' 

17MW180 
5,200 NA 

17MIP2tlfTW35 
17MIP33fTW42 NA 50 

17MW16S 208.000 NA 
17MIP33fTW42 78.8 36"' 

17MIP381TW471MW14S 20.5 11 .0001' ) 

17PSTW·15 NA NA 
17PSTW·15 NA NA 

17MIP48fTW57/MW20S NA 200 
17PSTW-15 NA NA 



I ~ 
l 7-G-22$-0205-D. 17MIP(l2.. TW3(),MW22$,20050223 
17-G--23S-0205, I 7MW23S,20050224 
17·PSTW· IO, 17-PSTW-10,20041110 
17-f'BTW·ll,17-PSTW-11,20041110 
17·PSTW· 12, 17-PSTW-12,20041110 
17.f'STW-13, 17-PSTW-13,20041110 
17-PSTW-14, 17-PSTW-14,20041110 
17-PSTW-15, 17-PSTW-15,20041110 
17-PSTW--I, 17-PSTW-4,20041109 
17-f'STW-5, 17·PSTW-5,20041109 
17-PSTW-8, 17-PSTW-8,20041109 
17-PSTW-7, 17-PSTW-7,20041110 

TABLEf..11 

SWMU 17 G~IJWATER SU-.vtT STATISIICS 
SWMJ 18 AND 17 RR 

NW9 CffAAll..ESTON, SOI.mi CAROLINA 
PAGE80F8 

17-Q.2&-0403-AVG, 17MIPO& TW26,20030427 
I 7..Q..26-041)3.0, 17MJPO& TW26,20030427 
17..Q..27-0403, 17MIP05-TW27,20030427 
17-0-28-0403,17MIP04-TW28,20030427 
17-0-31-0403, 17MIP01-TW31,20030427 
17..Q..32-0105, 17Mlf"l3.-TW32,20050115 
17..Q..32-01OS.AVG,17MIP23--TW32,20050115 
17-0-32-01()5.0,17MI PZ3-TW32,20050115 
17-0-33-01115, 17MIP24-TW33,20050117 
17..Q..34-0105, 17Mlf>25. TW34,20050115 
17-0-35-0105, 17MIP2& TW35,20050117 
17-0-3&-0105, 17MIP27-TW36,20050117 

Federal MCL I 



Samele Location 
ISamole Number 
ISamDle Date 
Volatile Oraanica lua/Ll 
11 2-TRICHLOROTRIFLUOROETHANE 
1,2-DICHLOROPROPANE 
ACETONE 
CIS-1,2-DICHLOROETHENE 
CIS-1,3-DICHLOROPROPENE 
ISOBUTANOL 
TETRACHLOROETHENE 
TOLUENE 
TOTAL 1 2-DICHLOROETHENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 

Samivolalile 0rt1Anlca (Ua/L) 
I Dl-N-BUTYL PHTHALATE 
Pesticidea/PCBa (Ull/Ll 

I GAMMA-BHC CLINDANEl .. 
Herb1c1dea (ugll) 

12,4-D 
Explosivea (ug/L) 
I 2 4 6-TRINITROTOLUENE .. 
lnnnnnica runtL\ 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CALCIUM 
COBALT 
COPPER 
IRON 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SODIUM 
VANADIUM 
ZINC 

D = Duplicate. 
J = Estimated. 
U = Nondetected at detection limit shown. 

I 
I 
I 

I 

17MW01 

TABLE4-11 

SWMU 17 MONITORING WELL 2001 AND 2005 DATA COMPARISON 
SWMU 111AND17 RFI 

NWS CHARLESTON, SOUTH CAROLINA 

I 17MW02S I 
17-G-018-1001 I 17-G-018-0205 I 17-G-028-1001 I 17-G-028-0205 I 17-G-o3S-1001 

10/18/01 I 02/24/05 I 10/17/01 I 02/27/05 I 10/17/01 

5 u 2 J 170 180 
2 J 1 J 
3 J 5 UR 
3 J 2 J 3 J 

0.6 J 
7 J 

61 33 190 
3J 5 u 

2 J 
2 J 6 
2 J 0.5 J 

10 u I 2 J I 10 u I 2 J I 

I I 0.028 J I 0.05 u 

2.8 J 

2,260 7060 
3.9 3.54 u 3.7 

3.6 2.81 u 2.9 
58.3 53.4 440 797 39.5 

4.7 u 7.7 1.6 u 
25800 17700 125 000 323 000 19100 

2.8 4.3 u 16.5 34.3 2 
0.84 u 

408 283 8,950 4980 1660 
4370 3440 17,300 42300 2 720 
88.3 44.8 247 456 143 

17.5 u 18.5 
7040 6980 2,050 3170 2270 
23900 24600 142000 412 000 24200 

2.7 5.07 u 0.89 
25.6 51.2 41.1 

17MW03S I 17MW04S 
I 17-G-o3S-0205 I 17-G-o3S-0201i-D I 17-G-o48-1001 17-G-048-0205 
I 02/14/05 I 02/14105 I 10/17/01 02/27/05 

2 J 2 J 5 u 1 J 

0.6 J 0.6 J 
5 u 5 u 

15 15 

0.6 J 0.6 J 

I I I I 

I I I I 

053 016 u 

3.54 u 3.54 u 
2.81 u 2.81 u 6.7 3.9 u 

49.1 49.8 38.4 96.6 
0.40 u 0.43 

11 000 11100 22,900 126,000 
4.3 u 4.3 u 4.4 46.7 

24.1 24.9 
1130 J 2,200 J 7960 56400 

2,580 2,560 7070 53500 
73.3 74.3 43.5 300 

0.04 u 0.03 
5.1 u 34.9 

2,290 2,410 1630 2880 
25500 25,400 120000 331 000 

5.07 u 5.07 u 
37.8 39.6 4.9 47 



TABLE 4-10 

SWMU 17 COMPARISON OF voe DATA FROM CO-LOCATED TEMPORARY AND PERMANENT MONITORING WELLS 
SWMU 16AND17 RFI 

NWS CHARLESTON, SOUTH CAROLINA 
PAGE 1 OF2 

Location 17MIP02· TW30·MW22S 17MIP03-TW29-MW11 S 17MIP29-TW38-MW12S 17MIP38-TW47-MW14S 17MIP39-TW48-MW15S 
Type of Well Pennanent Temoorary Pennanent TemDOrary Permanent Temoorary Permanent Temnorarv Permanent Temoorarv 
Sample Number 17-G-228-0205 17-Q-30-0403 17-G-11 S-0205 17-0-2iMl403 17-G-128-0205 17-Q-38.0105 17-G-148-0305 17-0-47-0105 17-G-15&-0305 17-0-48-G105 

Screen Deoth 10'-20' 14'-18' 10'-20' 14'-18' 4'-14' 5'-10' 4'-14' 10'-15' 10'-20' 10'-15' 

Volatile Oraanlcs {ua/L) 

1, 1,2-Trlchloroathane SU SU SU 6 SU SU SU SU SU SU 
1, 1 ,2-Trichlorotrifluorethane 160 39S NA 930 2S.S SU SU SU SU SU 
1, 1-Dichloroethane s u 0.7S J 2 J 2 J SU SU SU SU SU SU 
1, 1-Dichloroethene 8 6.7S J 6 s u SU SU SU SU SU SU 
1,2-Dichloroethane SU SU 0.7 J 1 J SU SU SU SU SU SU 
Benzene SU SU SU 0.6 J SU SU SU SU SU SU 
Chloroform SU SU SU SU SU SU SU SU SU SU 
cis-1,2-Dichloroethene 2 J 4.S J 6 8 SU SU SU SU SU SU 
Dichlorodifluoromethane 3 J 14.S 2J S1 SU SU SU SU SU SU 
Stvrene s u s u SU SU SU SU SU SU SU SU 
Tetrachloroethene 32S 3BS 180 210 SU SU SU SU SU SU 
Toluene s u s u SU SU SU SU SU SU SU SU 
Total 1,2-Dichloroethene 2 J 4.S J NA BJ 10 u 10 u 10 u 10 u 10 u 10 u 
trans-1,2-Dlchloroethene SU SU SU SU SU SU SU SU SU SU 
Trichloroethane 12 44.S so 120 SU SU SU SU SU SU 
Trichlorofluoromethane 1 J 4 J 3J 9 SU SU SU SU SU SU 
Vinvl Chloride s u s u 2U .BJ SU SU SU SU SU SU 



TABLE 4-10 

SWMU 17 COMPARISON OF voe DATA FROM CO-LOCATED TEMPORARY AND PERMANENT MONITORING WELLS 
SWMU 16 AND 17 RFI 

NWS CHARLESTON, SOUTH CAROLINA 
PAGE 20F2 

Location 17MIP40-TW49-MW161 17MIP41-1W5o-MW171 17MIP42-1W51-MW18S 17MIP43-1W52-MW19S 17MIP48-1W57-MW20S 
TvoeofWell 
Sample Number 
Screen Depth 

1, 1,2-Trichloroethane 
1, 1,2-Trichlorotrifluorethane 
1, 1-Dichloroethane 
1, 1-Dichloroethene 
1,2-Dichloroethane 
Benzene 
Chloroform 
cis-1,2-Dichloroethene 
Dichlorodifluoromethane 
Stvrene 
Tetrachloroethene 
Toluene 
Total 1,2-Dichloroethene 
trans-1,2-Dichloroethene 
Trichloroethane 
Trichlorofluoromethane 
Vinvl Chloride 

NA= Not applicable. 
J = Estimated. 

Permanent 
17-G-161..()3()5 

15'-25' 

SU 
SU 
SU 
SU 
SU 
SU 
SU 
SU 
SU 
SU 
SU 
SU 
10 u 
SU 
SU 
SU 
SU 

U = Not detected at detection limit shown. 

Temoorarv 
17.Q.49.0105 

16'·21' 

SU 
SU 
SU 
SU 
SU 
SU 
SU 
SU 
SU 
SU 
SU 
SU 
10 u 
SU 
SU 
SU 
SU 

Permanent Temoorarv Permanent 
17-G-17l-0305 17-Q-50-0105 17-G-185-0205 

13-23 24'-29' 4'-14' 

SU SU SU 
SU SU SU 
SU SU SU 
SU SU SU 
SU SU SU 
SU SU SU 
SU SU SU 
SU SU SU 
SU SU SU 
SU SU SU 
SU SU SU 
SU SU SU 
10 u 10 u 
SU SU SU 

0.3J SU SU 
SU SU SU 
SU SU 2U 

Temoorary Permanent Temoorarv Permanent Temnorarv 
17-Q-51~105 17-G-195-0205 17-Q-52-0105 17-G-20S-0205 17-Q-57~105 

5'-10' 8'-18' 13'-18' 4'-14' 6.5'-11.5' 

SU SU SU SU SU 
SU 130 130 SU SU 
SU SU SU SU SU 
SU SU SU 0.8J SU 
SU SU SU SU SU 
SU SU SU 3J 1 J 
SU SU SU 0.4J SU 
SU 4J s 3J 2J 
SU SU SU 3J 2J 
SU SU SU SU SU 
SU SU O.SJ 0.SJ SU 
SU SU SU SU SU 
10 u 4J SJ 4J 2J 
SU SU SU 0.6J SU 
SU 260 310 120 87 
SU SU SU SU SU 
SU SU SU SU SU 



~ 

TABLE 4-11 

SWMU 17 COMPARISON OF TREE CORING RESULTS WITH GROUNDWATER AND SOIL 
SAMPLES 

SWMU 16AND17 RFI 
NWS CHARLESTON, SOUTH CAROLINA 

Sample Location Sample Type cis-1,2-DCE TCE 

Tree 1 Tree (pine) 15.73 
17TW01S Groundwater (DPT) 350J 

Tree 2 (pine) Tree (pine) 78.82 
17MIP19 Groundwater (MIP) 280J 
17MIP20" Groundwater (MIP) 240J 
178823 Soil (3-5 ft bgs) 86 

Tree 4 (pine) Tree (pine) 0 
17MIP18 Groundwater (MIP) 80 
178822 Soil (3-5 ft bas) 6J 

Tree 5 (pine) Tree (pine) 0 
17MIP17 Groundwater (MIP) 18 

Tree 9 (pine) Tree {pine) 0 
17MIP12 Groundwater (MIP) 0.9J 

Tree 18 (pine) Tree (pine) 114.9 
17MIP21 Groundwater (MIP) 200 

Tree 102 (pine) Tree (pine) 0 
17MIP20 * Groundwater (MIP) 240J 

Tree 400 (pine) Tree (pine) 16.99 
17MIP14 Groundwater (MIP) ND 

Tree 504 (pine) Tree (pine) 19.4 
17MIP21 Groundwater (MIP) 200 

Tree 507 (tallow) Tree (tallow) 0 
Groundwater 

3J 17MW02S {Permanent Well) 

Units for groundwater, soil, and tree coring results are in parts per billion (ppb). 
Tree coring was conducted in September 2002. 

7329 
31000 

50220 
19000 J 
95000J 

1000 

4220 
5300J 

99 

860 
9900J 

0 
ND 

9285 
7000 

7 
95000J 

79 
32 

15310 
7000 

0 

2J 

PCE 

0 
- ND 

0 
1 J 
4J 
ND 

0 
ND 
ND 

0 
O.SJ 

10 
6 

0 
1J 

0 
4J 

0 
ND 

0 
1 J 

13 

61 

" Elevated 17MIP20 groundwater concentrations correlate with elevated tree coring results at nearby 
Tree 2 but does not correlate well with low tree coring results at nearby Tree 102. 

cis-1,2-DCE = cis-1,2-Dichtoroethene. 
PCE = T etrachloroethene. 
TCE =Trichloroethane. 

DPT= Direct-push technology. 
MIP = Membrane interface probe. 
J =Estimated concentration. 
ND= Not detected. 



TABLE 4-12 

SWMU 17 COMPARISON OF COLOR-TEC SCREENING RESULTS WITH GROUNDWATER 
SAMPLES 

SWMU 16AND17 RFI 
NWS CHARLESTON, SOUTH CAROLINA 

Sample Number MIP Location Total Chlorinated Total Chlorinated 

17-Q-31 MIP01 
17-Q-30 MIP02 
17-0-29 MIP03 
17-0-28 MIP04 
17-0-27 MIP05 
17-0-26 MIP06 
17-0-24 MIP07 
17-0-23 MIP08 
17-0-21 MIP09 
17-0-250 MIP10 
17-0-258 MIP10 
17-0-11 MIP11 
17-0-12 MIP12 
17-0-16 MIP13 
17-0-22 MIP14 
17-0-15 MIP15 
17-0-14 MIP16 
17-0-20 MIP17 
17-0-17 MIP16 
17-0-18 MIP19 
17-Q-19 MIP20 
17-0-13 MIP21 

MIP =Membrane Interface Probe. 
ND= Nondetect. 

VOCs(ug/L) 

a. Color Tee tube range 0.0 (ND) to 3.0. 

106 
850 

1329 
3021 

54 
65 

150 
36 
35 
42 

ND 
ND 
239 

36 
32 

4648 
3168 

10098 
5426 

19665 
96230 
7437 

•Operational error although contamination was present 

Ethenes (ugll) 

94 
440 
339 
479 
49 
57 

150 
5 

35 
30 

ND 
ND 

7 
14 
32 

4608 
3073 
9921 
5381 

19299 
95267 
7226 

ColorTec ResuHs 00 

2.5 
0.1to3.0* 
0.1 to3.0* 
0.1to3.o• .. 

1 
1 
3 

0.2 
ND 
1.5 
ND 
ND 
ND 
ND 
0.5 

1.5 to 2.0 
>3.0 
>3.0 
>3.0 
>3.0 
>3.0 
>3.0 



Parameter 
Volatile Oraanics (u<>ILI 

llSOBUTANOL 
ITETRACHLOROETHENE 
Explos~"""'' 

12,4-DINITROTOLUENE 
2,6-DINITROTOLUENE 
lnoraanics (ua/l) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
CALCIUM 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
POTASSIUM 
SILVER 
SODIUM 
VANADIUM 
ZINC 
Exaloaives 1ua1~1 
2 4 6-TRINITROTOLUENE 

Associated Samples: 
16-W-01·1001,DUP 
16-W-01-1001,AVG 
16-W-01-1001-0,DUP 
16-W-02-1001,NORMAL 
16-W-03-1001,NORMAL 
16-W-04-1001,NORMAL 
16-W-05-1001,NORMAL 
16-W-06-1001,NORMAL 
16-W-07-1001,NORMAL 

I 

I 

Frequency al 
Detection Minimum Detection 

1/1 6J 
1/7 0.7 J 

1/14 0.66 J 
1/14 0.41 J 

617 524 
217 11.2 
1/7 3.9 
717 17.6 
717 142,000 
217 11.7 
617 704 
417 2.1 
717 419,000 
717 1.5 
217 0.05 
717 136,000 
1/7 1.2 
717 3250000 
617 2.1 
517 2 

1/7 0.21 

1 - US EPA Winter 2004, 'Drinking Water Standards and Health Advisories'. 

TABLE4-13 

SWMU 16 SURFACE WATER SUMMARY STATISTICS 
SWMU 18 AND 17 RFI 

NWS CHARLESTON, SOUTii CAROLINA 

Sample Number al 
Maximum Detection Maximum Detection 

6J 16-W-02-1001 
0.7 J 16-W-07-1001 

I 0.66J 16-W-01-1001 

I 0.41 J 16-W-01-1001 

11 000 16-W-05-1001 
11.8 16-W-04-1001 
4.5 16-W-01-1001·0 

63.4 16-W·OS-1001 
186000 16-W-02-1001 

12.8 16-W-02·1001 
9980 16-W-05-1001 
15.5 16-W-05-1001 

512 000 16-W-02-1001 
368 16-W-07-1001 
0.09 16-W-05-1001 

160000 16-W-01-1001 
1.2 16-W-01-1001 

4,270000 16-W-01-1001 
24.2 16-W-05-1001 

71 16-W-02-1001 

0.21 16-W-07·1001 

Sample Location al 
Maximum Detection 

16SW/S002 
16SW/S007 

16SW/S001 
16SW/S001 

16SW/S005 
16SW/SD04 
16SW/SD01 
16SW/S005 
16SW/SD02 
16SW/SD02 
16SW/SD05 
16SW/S005 
16SW/SD02 
16SW/SD07 
16SW/SD05 
16SW/S001 
16SW/S001 
16SW/S001 
16SW/S005 
16SW/SD02 

16SW/S007 

2 - USEPA 2004 Preliminary Remediation Goals (PRGs) for Tap Water presented for informational purposes where Maximum Contaminant Levels (MCLs) not available. 
3. NWS Charleston facility background concentration (TtNUS, 2002) 

MCL''1 

1,800"'' 
5 

73121 

36"'' 

36 000 ,., 

6 
10 

2000 
NA 

1 300 
11 000 1

"1 
15 ... 

NA 

880"'' 
2 

NA 
18()121 

NA 
2&0<•1 

11,000 ,., 

2.2v<1 

4. The statistically calculated background concentration far lead in groundwater was 19 Ul>'L, but baled on State concerns with Ilia value, the national action level of 15 ug/L was used ae the 
default value. 

J = Estimated concentration. 
NA = Not applicable. 

Facility 
Backaround <» 

NA 
NA I 

NA 
NA 

1 150 000 
NA 
4.4 
300 

583 000 
7 

521,000 
19 

11 700 
2580 
NA 

5200 
NA 

208000 
78.8 
153 

NA 



I Frequency of 
Paramelllr Detection 

ALUMINUM 1/1 
ANTIMONY 1/1 
ARSENIC 1/1 
BARIUM 1/1 
CALCIUM 1/1 
COBALT 1/1 

IRON 1/1 
MAGNESIUM 1/1 
MANGANESE 1/1 
POTASSIUM 1/1 
SILVER 1/1 
SODIUM 1/1 

VANADIUM 1/1 
ZINC 1/1 

Associated Samples: 

17-W-01·1001,NOAMAL 

TABLE 4-14 

SWMU 17 SURFACE WATER SUMMARY STATISTICS 
SWMU 18AND17 RA 

NWS CHARLESTON, SOUTH CAROLINA 

Sample Number of 
Minimum Detactlon Maximum DetecUon llaumum DaC.CHon 

1400 1400 17·W-01-1001 
5.5 5.5 17·W-01-1001 
4.4 4.4 17-W-01-1001 

47.3 47.3 17·W-01-1001 
167000 16000 17-W-01-1001 

2.9 2.9 17-W-01-1001 

2740 2740 17-W-01·1001 
. 488,000 488.000 17-W-01-1001 

169 169 17-W-01-1001 
143,000 143.000 17-W-01· 1001 

1.3 1.3 17-W-01-1001 
4.100.000 4,100,000 17-W-01-1001 

5.2 5.2 17·W-01-1001 
16.4 16.4 17·W-01-1001 

1 - USEPA Winter 2004, 'Dnnking Water Standards anc1 Health Aclvisories". 

Sample LOcation of 
Mulmum Del8ctlon MCL <'> 

17SW/SD01 36,000(2) 

17SW/SD01 6 
17SW/SD01 10 
17SW/SD01 2000 
17SW/SD01 NA 
17SW/S001 730 

17SW/S001 11.oooi•1 

17SW/SD01 NA 
17SW/SD01 880 1•1 

17SW/S001 NA 
17SW/SD01 18012) 
17SW/SD01 NA 
17SW/SD01 260 (Z) 

17SW/SD01 11,000 (2) 

2 • US EPA 2004 Preliminary Remedlatlon Goals (PRGs) for Tap Water presented for informational purposes Where Maximum Contaminant Levels (MCLB) not available. 
3. NWS Ctlarteston fac:lltty bilckground concentration (TlNUS. 2002) 

NA = Not applicable. 

Facility 
Backaround tl) 

1,150,000 
NA 
4.4 
300 

583,000 
16 

521,000 
11 700 

2580 
5,200 

NA 
208,000 

78.8 
153 



Frequency of 
Perameter Detection 

Volatile OrAanlcs CU""'"' 
!CARBON DISULFIDE I 5f7 I 
Samivolatile 0...,.niC8 (Uat1<a1 

ANTHRACENE 1f7 
BENZO AlANTHRACENE 417 
BENZO AlPYRENE 3/7 
BENZO BlFLUORANTHENE 417 
BENZO G H llPERYLENE 1f7 
CHRYSENE 2f7 
FLUORANTHENE 417 
INDENOl1 2,3·CDlPYRENE 1f7 
PHENANTHRENE 1'7 
PY RENE 3f7 
Pesticidea/PCBs IU""'"' 
4,4'-DDD 3/7 
4 4'·DDE 6f7 

4,4'·DDT 417 
ALPHA-CHLORDANE 1f7 
AROCLOR-1242 1'7 
AROCLOR-1260 1'7 
GAMMA-CHLORDANE 1f7 
ALPHA·BHC 3/7 
GAMMA·BHC ILINDANE\ 3/7 
1 ......... nlcs '"""""' 
ALUMINUM 7f7 
ARSENIC 6/7 
BARIUM 7f7 

BERYLLIUM 7f7 

CALCIUM 7f7 
CHROMIUM 7f7 
COBALT 7f7 
COPPER 7f7 
IRON 7f7 
LEAD 7f7 
MAGNESIUM 7f7 
MANGANESE 7f7 
MERCURY 1f7 
NICKEL 417 
POTASSIUM 7f7 
SELENIUM 4f7 
SODIUM 1f7 
VANADIUM 1f7 
ZINC 1f7 
M1&CBllsneou1 Parameters 
lrotal Solids(%) 7f7 

J = Estlmatad 

Minimum Detection 

2J 

66 J 
44 J 
19 J 
21 J 

130J 
190J 
42 J 

120 J 
190 J 
81 J 

1.4 J 
2.2 J 

1 J 
3.7 J 
160 J 
26 J 

3.3 J 
7J 
SJ 

3,640 
14.6 J 
5.7 

0.18 

714 
6.9 

0.69 
1.2 

3,720 
5.4 
486 
12.8 
0.29J 
19.2 J 
284 

1 
1,480 

7.1 
8.4 

20 

TABLE4-15 

SWlllU 18 SEDIMENT SUMMARY STATISTICS 
SWMU 18AND17 RR 

NWS CHARLESTON, SOUTH CAROLINA 
PAGE1 OF2 

Sample Number of 
Maximum Detection Maximum Detection 

I 17 J I 16-D·03·1001 

68 J 16-D-03·1001 
200J 16-D·03-1001 
160J 16-0-03-1001 

1100J 16-0-02· 1001 
130J 16-0-03-1001 
710J 16-0-02-1001 
350 J 16-0·03· 1001 
120 J 16·D·03-1001 
190 J 16-D-03-1001 
940 J 16-D-02·1001 

5.3 J 16·D·06-1001 
4.2 J 16·D·03-1001 
4.4 J 16·D·06·1001 
3.7 J 16-0-02·1001 
160 J 16·D·02·1001 
26 J 16·D·02·1001 

3.3 J 16-0-02-1001 
14 J 16-0-03-1001 

6.4 J 16-0-03-1001 

45,100 J 16-D-05·1001 
20.6 J 16-D·OS-1001 
49.6 J 16-D·05· 1001 

16-D-03· 1001 
1.8 J 16·D·04-1001 

16·D·05·1001 
3240 J 16·D·03·1001 

71.6 J 16-0·04·1001 
14.1 J 16-D·OS-1001 
100 J 16-D·02· 1001 

51 400 J 16-D-05·1001 
46.5 J 16·0·02·1001 

7960J 16-0-03-1001 
234 J 16-0-05-1001 
0.29J 16-0·05-1001 
29.1 J 16-0-02· 1001 

3980J 16-0-03-1001 
2.6J 16-0-05-1001 

18 500 J 16-0-03-1001 
79.4 J 16-0-04-1001 
158 J 16-D-02-1001 

17 16-D·Ol-1001·0 

NA= Not Applicable (either not detected or a facility background concentration is not available). 

1. NWS Charleston Faclllty Baseline Background Report for hydric soil (TtNUS, March 2002). 
2. Region 9 Preliminary Remadlation Goals (PRGs) for residential soil, (USEPA, 2004). 

Sample Location of Soil Fecility Bllckground 

Maximum Detection Concentnnion1'1 

I 16SW/SD03 I NA I 

16SW/SD03 NA 
16SW/S003 NA 
16SW/S003 NA 
16SWISD02 NA 
16SW/S003 NA 
16SW/SD02 NA 
16SW/SD03 NA 
16SW/SD03 NA 
16SW/SD03 NA 
16SW/SD02 NA 

16SW/SD06 NA 
16SW/SD03 21 
16SW/SD06 NA 
16SW/SD02 NA 
16SW/SD02 NA 
16SW/SD02 NA 
16SW/SD02 NA 
16SW/SD03 NA 
16SW/SD03 NA 

16SW/S005 16900 
16SW/S005 9.45 
16SW/SD05 64.5 
16SW/SD03 
16SW/SD04 0.58 
16SW/SD05 
16SW/SD03 6120 
16SW/S004 42.9 
16SW/SD06 2.71 
16SW/SD02 3.23 
16SW/SD05 67900 
16SW/SD02 15.5 
16SW/SD03 746 
16SW/S005 25.1 
16SW/SD05 0.21 
16SW/SD02 12.1 
16SW/SD03 225 
16SW/SD05 2.84 
16SW/S003 370 
16SW/S004 66.3 
16SW/SD02 20.5 

16SW/SD01 NA 

For duplicates, frequency of detection considers the average concentralion of a sample and its duplicate While location of maximum concentration considers a sample and its dupticale as separate samples. 

Soll Re11lon 9 PRG12l 

360000 

22 000 000 
620 
62 

620 
2.300.000 

62000 
2 300000 

620 
2 300000 
2 300000 

2,400 
1 700 
1 700 
1,600 
220 
220 

1 600 
90 

440 

76000 
0.39 
5 400 

150 

NA 
30 

900 
3100 

23,000 
400 
NA 

1800 
23 

1,600 
NA 
390 
NA 
78 

2000 

NA 



Assooieted Samples: 
16-D-01· 1001,DUP 
16-D-01·1001·AVG,AVG 
16-D-01· 1001·0,0UP 
16-D-02·1001,NORMAL 
16-0-03-1001,NORMAL 
16-0--04-1001 ,NORMAL 
16-0--05-1001 ,NORMAI. 
16-0-06-1001 ,NORMAL 
16-0--07-1001,NORMAL 

TABLE4-15 

SWUU 11 SEDIMEHT SUMMARY STATISTICS 
SWllU 11AND17 RR 

NW& CHARLESTON, SOUTH CAROUNA 
PAGE20F2 



Frequency of 
Parameter Detection 

Volatile Oraanics (ualka> 
CARBON DISULFIDE 1/1 I 
Pesticides (ua/ka) 

14,4'-DDE 1/1 I 
ENDOSULFAN SULFATE 1/1 
HEPTACHLOR 1/1 
lnoraanics Cmn11<n1 

ALUMINUM 1/1 
ARSENIC 1/1 
BARIUM 111 
BERYLLIUM 1/1 
CALCIUM 1/1 
CHROMIUM 1/1 
COBALT 1/1 
COPPER 1/1 
IRON 1/1 
LEAD 1/1 
MAGNESIUM 1/1 
MANGANESE 1/1 
MERCURY 1/1 
POTASSIUM 1/1 
SODIUM 1/1 
VANADIUM 1/1 
ZINC 1/1 
Miscellaneous Parameters 

lTOTAL SOLIDS 1/1 

J = Estimated. 

TABLE4-16 

SWMU 17 SEDIMENT SUMMARY STATISTICS 
SWMU 16 AND 17 RFI 

NWS CHARLESTON, SOUTH CAROLINA 

Sample Number of Sample Location of 
Detection Maximum Detection Maximum Detection 

19 J I 17-D-01-1001 I 17SW/SD01 

3.6J I 17-D-01-1001 I 17SW/SD01 
2.8 J I 17-D-01-1001 17SW/SD01 
1.5 J 17-D-01-1001 17SW/SD01 

20,900 17-D-01-1001 17SW/SD01 
9.4 17-D-01-1001 17SW/SD01 

27.6 17-D-01-1001 17SW/SD01 
1.3 17-D-01-1001 17SW/SD01 

2,410 17-0-01-1001 17SW/SD01 
40.2 17-0-01-1001 17SW/SD01 
10.5 17-0-01-1001 17SW/SD01 
18.4 17-D-01-1001 17SW/SD01 

24,500 17-D-01-1001 17SW/SD01 
35.2 17-0-01-1001 17SW/SD01 

5070 17-D-01-1001 17SW/SD01 
256 17-0-01-1001 17SW/SD01 

0.39 17-D-01-1001 17SW/SD01 
2480 17-D-01-1001 17SW/SD01 

11,500 17-D-01-1001 17SW/SD01 
60.9 17-D-01-1001 17SW/SD01 
73.4 17-D-01-1001 17SW/SD01 

30 17-D-01-1001 17SW/SD01 

1. Region 9 Preliminary Remediation Goals (PRGs) for residential soil, (USEPA, 2004). 
2. NWS Charleston Facility Baseline Background Report for hydric soil (TtNUS, March 2002). 

Associated Sample: 

17-D-01-1001,NORMAL 

;,ol1 t-aC1111y 
Background 

Concentratlon<1> Soll Region 9 PRG121 

NA I 360,000 

21 I 1700 
NA 370000 
NA 110 

16,900 76,000 
9.45 0.39 
64.5 5,400 
0.58 150 

6,120 NA 
42.9 30 
2.71 900 
3.23 3,100 

67,900 23,000 
15.5 400 
746 NA 
25.1 1,800 
0.21 23 
225 NA 
370 NA 
66.3 78 
20.5 23,000 

NA NA 
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Legend 

Soil Sample Location 

• Sediment Sample Location 

CJ Approximate SWMU Boundary 

Surface Water 

::::::;; Wetland 

NOTES; 

Debris Area 

Tree Line 

Road, Paved 

Road, Unpaved 

1. R.esults of debris pile area sample show 
potential human health and ecological concerns 
for Aroctor-1254 and metals and a potential 
human health concern only for BEHP. 

2. Results for se'.iirnent sample 16SD02 show a 
potential ecological concern for Aroclor-1242. 

3. Results for sediment sample 16SD05 sriow a 
potential ecological concern fOr mercury. 

16.SWS003 
d2pth- a - o.s 

.·.· ....... 

$-eluvolati1e D:I:gani.ca fuo/k.vl 
BFJ!l7.0[•J P!1tEN'E 160 J 

[%'9soi:o11l 
[62.00] 
[%9ao~••1 
[0.39] 

lnozg;:rn.:ie:s {tfllg/kg) 
1illSEBIC If. 6 J 
CIJRCliltJll fj 8 0 J 3 00 

t6SNS004 
depth• o - o.s 
Inoi:911nics bnq/kg) 
ARSEMlC 
CHROO!UH 
V1\NAOtUM 

16SB03 
d9pth• 1 - J 
llO BXC 
16SB03 IOOP) 
depth• 1 - l 
HO BXC 
depth• J - ~ 

S..U.fJOlat1l• O!!q1oni!e1 ti.tg/k!J) 
UaNIO (A] Pl.IU:liE 500 J 
BSPl'ZO(B) l'LCOP.AllrMElllE 700 J 
P••tic1de,tiffc:Ba fug/kql 
AROCl.Cll-1.2$4 1000 
AROC:li:J&-126~ .320 
1ftor9"•1eo (11>9/~gJ 
llRllPIC 10.3 
CJIAQU"" 132 
IROlr 68800 
depth- 5 - , 
Suu.voht.1.le Organic& lug/kg I 
ll&IHO(A.) llWDE 10 J 
Inorv•nic.o (""iJ/°'JJ 
AR11""1C H.8 
Ct111<lHitlH 5&.9 

l6SllSD06 
deptbu D -

11 .a J 
7.L6 J 
79.4 J 

tr9so.r:esl 
f6Z.00] 
L62<l.OO J 
f .r9s ores] 
[220. 00 ] 
1220.001 
lr9soxe.s] 
[0.39] 
[30.001 
123000.00J 

lrCJsorejl) 
162.00) 
[t.9.::u:i:c"J 
I0.3•1 
JO.CO 

0.5 

f.d:1or.eal 
10.39] 
[30,00"] 
79.00 ' 

fbkq] 
]NA] 
[llAJ 
[bkql 
l"•l 
IHAl 
[bkql 
[9. 45) 
!H.•1 
(li7900J 

(bkql 
!KA.I 
[b~gl 

I•.t~J 

42.9 

[bkgJ 
{Y. 4!il 
(42.9 1 
G6.3 

rno~qanico lrng/~gl [.r:~eoro•J 

WDIIC l?.S J [0.39) 
CMllQmJM SI 7 • o 

16ftS02 l•aa note 1) 
depth• 0 - 0. ~ 
s_..,1-tile Orgnlc [ug/ql lt9:aore3J 
DIS (2.-D"JltLMl'.XYL} PBTKALM'E 3800000 (35000.00) 
... tiddo•/PCBa i•g/tg] l.c9aoz:•sl 
AAQCLO!t-1251 59001) (%20.001 
11101q111nic.11 (mg/k.9) {rg.sor••) 
A!l'l'll<Oilr 98.3 l.Jl.00] 
~llMf!JM 60.1 131.MJ 
C~ROl<Il]lj ne {30. OOJ 
LUii 96LO [<OD.OD] 
1158802 (IJIJP] 
d1p.ttii- a - O.!'t 
S11m.ivolatile Orr;ri!tnia {ug/k.g) (rtaores) 
BIB [2-~U.l l'JIT1IALA'rE 6100000 (35000.00) 
i'e1tio.1dee11/PC:b hi.9/kq) (~9ao.r••l 

M\OCLOR-U~• 40000 1220 .00] 
?norgan.iee tmg/'t9) ti:9aor••l 
Al"fDIOIY l.22 (JL.00) 
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5.0 CHEMICAL FATE AND TRANSPORT ANALYSIS 
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This section contains information on contaminant fate and transport and the chemical properties affecting 

contaminant migration at SWMUs 16 and 17. Section 5.1 contains a discussion of the chemical and 

physical properties of the analytes detected in all media. Section 5.2 presents brief discussions of 

contaminant persistence, and Section 5.3 presents a summary of contaminant migration information. 

5.1 CHEMICAL AND PHYSICAL PROPERTIES 

Various chemical and physical properties of the compounds detected on site are presented and 

discussed in this section. These parameters are used to estimate the environmental behavior of site 

chemicals. Physical and chemical properties of the organic chemicals detected at NWS Charleston are 

provided in Table 5-1. Physical and chemical properties for inorganics are provided in Table 5-2. 

Empirically determined literature values for the water solubility, octanol/water partition coefficient, organic 

carbon partition coefficient, vapor pressure, Henry's Law constant, bioconcentration factor, and specific 

gravity are presented, when available. Calculated values, which were obtained using approximation 

methods, are presented when literature values are not available. 

5.2 CHEMICAL PERSISTENCE 

The persistence of various classes of chemicals is discussed in this section. Several transformation 

mechanisms affect chemical persistence, including hydrolysis, biodegradation, photolysis, and 

oxidation/reduction reactions. The following general classes of compounds detected at SWMUs 16 and 

17 are discussed as follows: 

• Ketones 

• Monocyclic aromatics 

• Halogenated aliphatics 

• Phthalate esters 

• PAHs 

• Pesticides 

• PCBs 

• Explosives 

• lnorganics 
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5.2.1 Ketones 
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Ketones are highly volatile and soluble, and these two processes dominate the fate of these compounds 

in the environment. Hydrolysis is generally not a significant fate process for this class of chemicals, nor is 

bioconcentration significant based on low octanol/water partition coefficients (Howard, 1990). 

Acetone is completely miscible in water and is unlikely to adsorb to soil or sediments or bioaccumulate. It 

has a high vapor pressure and, once released to the air, photolysis and reaction with hydroxyl radicals 

result in an average half-life of 22 days (Howard, 1990). 

2-Butanone will partially evaporate into the atmosphere if released to the soil and may also leach into the 

groundwater. Once in the groundwater, 2-butanone may slowly degrade. In surface water, 2-butanone 

has a half-life of approximately 3 to 12 days. Hydrolysis, photolysis, bioconcentration, and adsorption are 

not significant fate processes for this chemical (Howard, 1990). 

5.2.2 Monocyclic Aromatics 

Several of these compounds have specific gravities less than that of water (e.g., benzene, toluene). 

These compounds are typically found in fuels; if a large enough fuel spill occurs, these compounds may 

move through the soil column as a bulk liquid, until they reach the water table. There, instead of going 

into solution, the majority of the release may remain as a discrete fuel layer on the water table surface, 

with some of the material going into solution at the water/fuel interface. 

Monocyclic aromatic compounds such as benzene, toluene, and xylenes are not considered to be 

persistent in the environment, particularly in comparison with chemicals such as PCBs and pesticides. 

Monocyclic aromatics are subject to degradation via the action of both soil and aquatic microorganisms. 

The biodegradation of these compounds in the soil matrix is dependent on the abundance of microflora, 

macronutrient availability, soil reaction (pH), temperature, etc. Benzene in groundwater is significantly 

reduced by the action of aerobic bacteria. A biodegradation rate of 0.95 percent per day has been 

reported (Chiang et al., 1989). The amount of benzene, toluene, and xylenes in groundwater was 

reported to be directly proportional to the availability of dissolved oxygen (DO). 

Although these compounds are amenable to microbial degradation, it is not anticipated that degradation 

will occur at an appreciable rate, although macronutrient availability is not known. In the event that these 

compounds discharge to surface water bodies, volatilization and biodegradation may occur relatively 

rapidly. For example, a reported biodegradation rate constant for benzene is 0.11 day"1 in aquatic 

systems (Lyman et al., 1990). This corresponds to an aquatic half life of approximately 6 days. Other 

monocyclic aromatics are subject to similar degradation processes in aquatic environments (USEPA, 
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December 1982). However, chlorinated monocyclic aromatics such as chlorobenzene are not expected 

to be as susceptible to microbial degradation. For example, a reported first-order biodegradation rate 

constant for chlorobenzene is 0.0045 daf1 in aquatic systems (Lyman et al., 1990), which corresponds to 

an aquatic half-life of approximately 150 days. 

Additional environmental degradation processes such as hydrolysis and photolysis are considered to be 

insignificant fate mechanisms for monocyclic aromatics in aquatic systems (USEPA, December 1982). 

However, some monocyclic aromatics such as benzene and toluene have been shown to undergo clay-, 

mineral-, and soil-catalyzed oxidation (Dragun, 1988). 

5.2.3 Halogenated Aliphatics 

Halogenated aliphatic hydrocarbons such as PCE, TCE, and 1, 1, 1-TCA are subje~t to abiotic 

dehydrohalogenation. This process is an elimination reaction that results in the formation of an ethene 

from a saturated halogenated compound (Olsen & Davis, 1990). Research indicates that microbial 

degradation of highly chlorinated ethanes is a relatively slow process. 1, 1, 1-TCA has been shown to 

break down to 1, 1-DCA and chloroethane (Smith and Dragun, 1984), with half-lives reported on the order 

of 6 to 8 months. Hydrolysis, photolysis, and oxidation are generally not considered to be significant fate 

processes for chlorinated ethanes. Although TCE is reportedly susceptible to degradation, the primary 

end product is reportedly vinyl chloride, which degrades slowly (Cline & Viste, 1984). It does not appear 

that appreciable degradation of halogenated aliphatics occurs in aerobic aquatic systems (USEPA, 

December 1982) or in unsaturated soils (Lyman et al., 1990). 

Photolysis is not considered to be a relevant degradation mechanism for this class of compounds 

(USEPA, December 1982). Limited hydrolysis of saturated aliphatics (i.e., alkanes) may occur, but it 

does not appear to be a significant degradation mechanism for unsaturated species (i.e., alkenes) 

(USEPA, December 1982). 

Under certain conditions, volatilization is a significant fate process for these compounds. Volatilization is 

only significant at the air-soil or air-water interface. Adsorption should not be considered as an important 

fate for these types of compounds when compared to more hydrophobic compounds (e.g., PCBs). 

Releases of chloroform to land and water will rapidly evaporate to the atmosphere. In the atmosphere, 

chloroform may be transported long distances and react in the gas phase with photochemically produced 

hydroxyl radicals, with a reaction half-life of several months. Chloroform may leach to groundwater and 

from there it may discharge to surface water bodies. Half-lives for this compound in various surface water 

bodies range from 30 hours to 10 days (Howard, 1990). 
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Several other aliphatic hydrocarbons (bromodichloromethane, chlorodibromomethane, and methylene 

chloride) will rapidly volatilize when released to soil and water. These compounds also significantly 

biodegrade under aerobic conditions. Releases to the atmosphere will react with hydroxyl radicals. 

These reactions have estimated half-lives of several months (Howard, 1990). 

5.2.4 Phthalate Esters 

Phthalate esters are considered to be relatively persistent chemicals in the environment. Although 

numerous studies have demonstrated that phthalate esters undergo biodegradation, it appears that this is 

a slow process in both soils and surface waters. Certain microorganisms have been shown to excrete 

products that increase the solubility of phthalate esters and enhance their biodegradation (Gibbions & 

Alexander, 1989). 

Biodegradation of bis(2-ethylhexyt) phthalate (BEHP) and other phthalates in water is an important fate 

mechanism, with a half-life of 2 to 3 weeks reported for BEHP (Howard, 1990). Bioaccumulation is also a 

significant fate process. Hydrolysis of phthalate esters is very slow, with calculated half-lives of 3 years 

(dimethlyphthalate) to 2,000 years (BEHP) (USEPA, December 1979). Similarly, photolysis and 

volatilization are considered to be insignificant degradation mechanisms (USEPA, December 1979; 

Howard, 1989). 

5.2.5 Polynuclear Aromatic Hydrocarbons 

Polynuclear aromatic hydrocarbons (PAHs) have very low solubilities, vapor pressures, and Henry's Law 

constants, and high octanol/water and organic carbon partition coefficients. The low-molecular-weight 

PAHs (e.g., acenaphthene, fluoranthene, and phenanthrene) may volatilize from surface waters, whereas 

the high-molecular-weight PAHs (e.g., benzo(a)pyrene, benzo(a)anthracene, chrysene, etc.) are less 

likely to volatilize. PAHs in soil are much more likely to bind to soil and be transported via mass transport 

mechanisms than to go into solution. 

Bioconcentration of PAHs in aquatic organisms is greater for the higher-molecular-weight compounds 

than the lower-molecular-weight compounds. PAHs can be bioaccumulated from water, sediments, or 

lower organisms in the food chain. 

Land spreading applications have indicated that PAHs are highly amenable to microbial degradation in 

soil. The rate of degradation is influenced by temperature, pH, oxygen concentrations, initial chemical 

concentrations, and moisture. Photolysis, hydrolysis, and oxidation are not important fate processes for 

the degradation of PAHs in soil (ATSDR, October 1989). 
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The most important fates of PAHs in water are photo-oxidation, chemical oxidation, and biodegradation. 

PAHs do not contain functional groups that are susceptible to hydrolytic action; therefore, hydrolysis is 

considered to be an insignificant degradation mechanism. The rate of photodegradation is influenced by 

water depth, turbidity, and temperature. Benzo(a)pyrene, chrysene, fluorene, and pyrene are reported to 

be resistant to photodegradation. PAHs may also be oxidized by chlorination and ozonation and may be 

metabolized by microbes under oxygenated conditions (ATSDR, October 1989). 

5.2.6 Pesticides 

Whether pesticides are sprayed, dusted, or applied directly to the soil, the soil is the ultimate sink for 

these chemicals. Runoff may carry pesticides to adjacent surface water bodies. Bioconcentration of 

pesticides in the food chain is another important fate mechanism. Hydrolysis, oxidation, and photolysis 

are not generally important fate mechanisms for pesticides in soil or water. Hydrolysis half-lives for 

several pesticides are reported in periods of months to years (USEPA, December 1979). 

4,4'-DDT and its metabolites are considered to be persistent chemicals. They undergo extensive 

adsorption to soil and are not highly soluble. Biodegradation may occur under both aerobic and 

anaerobic conditions in the presence of certain soil microorganisms. Under aerobic conditions, DDT may 

be transformed to DOE, whereas under anaerobic conditions, ODD may result. These compounds are 

however somewhat volatile, with a reported half-life of 100 days for DDT. These compounds are highly 

lipophilic and therefore readily bioaccumulate (ATSDR, October 1992). DDT is not longer in production in 

the United States. 

Other pesticides such as dieldrin (half-life greater than 7 years) and chlordane (half-life of 3.3 years) also 

persist in the soil for extremely long periods of time (Howard, 1991 ). They also bioaccumulate 

significantly in terrestrial and aquatic receptors. Aldrin residues in soils and plants will volatilize from 

surface soil or be slowly transformed to dieldrin. Aldrin is considered to be moderately persistent with a 

half life of 20 to 100 days. 

5.2.7 Polychlorinated Biphenyls 

Polychlorinated biphenyls (PCBs) are considered to be very persistent organic chemicals. Biodegradation is 

the only process known to transform PCBs under environmental conditions, and only the lighter compounds 

are measurably biodegraded (USEPA, December 1979). Although some microorganisms (e.g., 

Phanaerochaete chrysosporium) may biodegrade PCBs, such fungi may not exist in local soil. There is 

experimental evidence to suggest that heavier PCBs (five or more chlorine atoms per molecule) can 

undergo photolytic degradation, but there are no data to suggest that this process operates under 
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environmental conditions (USEPA, December 1979). Base-, acid-, and neutral-promoted hydrolysis are 

considered to be inconsequential degradation mechanisms for PCBs (USEPA, December 1982). 

5.2.8 Explosives 

Explosives are not considered to be persistent in the environment, particularly in comparison to chemicals 

such as PCBs and pesticides. Explosives are subject to degradation via the action of both soil and 

aquatic microorganisms. The biodegradation of these compounds in the soil matrix is dependent on the 

abundance of microflora, macronutrient availability, soil reaction (pH), temperature, etc. 

Trinitrotoluene (TNT) will not strongly absorb to soil or sediment and is not expected to partition from 

surface water to the atmosphere on the basis of the relatively low vapor pressure and relatively high 

water solubility. TNT will degrade under anaerobic conditions. The end product of TNT degradation is 

acetate. By-products of TNT degradation included 2-amino-4,6-dinitrotoluene, 4-amino-2,6-

dinitrotoluene, 2,4-diamino-6-nitritoluene, 2-nitrobenzoic acid, cyclohexanone, 2-methyl-penatanoate, and 

butyrate. 

2,4-Dinitrotoluene (ONT) has a slight tendency to sorb to sediments, suspended solids, and biota. 

Volatilization is probably not significant, as evidenced by the high volatilization half-life. Hydrolysis and 

photolysis are not significant processes in soils. However, photolysis is probably the most significant 

removal process in surface waters, as evidenced by photolytic half-lives of 2.7, 9.6, and 3.7 hours for 

river, bay, and pond surface watE;!rs, respectively (Howard, 1989). 

2,6-Dinitrotoluene has a slight tendency to sorb to sediments, suspended solids, and biota. Volatilization 

of 2,6-dinitrotoluene from water is relatively slow and hydrolysis is probably not significant since 

2,6-dinitrotoluene does not contain hydrolyzable functional groups. Photolysis is probably the most 

significant removal process in waters (Howard, 1989). 

4-Nitrotoluene is expected to be moderately to highly mobile in soil and to volatilize slowly from dry soil 

surfaces. If released to soil, 4-nitrotoluene is expected to be resistant to oxidation and chemical 

hydrolysis. 4-Nitrotoluene would be susceptible to photolysis, volatilization, and possibly aerobic 

degradation provided suitable acclimation has taken place. 4-Nitrotoluene is reported to biodegrade to 

toluidine under anaerobic conditions. 
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Metals are highly persistent environmental contaminants. They do not biodegrade, photolyze, hydrolyze, 

etc. The major fate mechanisms for metals are adsorption to the soil matrix (as opposed to being part of 

the soil structure) and bioaccumulation. 

The mobility of metals is influenced primarily by their physical and chemical properties in combination with 

the physical and chemical characteristics of the soil matrix. Factors that assist in predicting the mobility of 

inorganic species are the soil/pore water pH, soil/pore water Eh, and cation exchange capacity. The 

mobility of metals generally increases with decreasing soil pH and cation exchange capacity. 

5.3 CHEMICAL MIGRATION 

This section presents a brief overview of contaminant fate and transport issues for several major chemical 

classes detected at SWMUs 16 and 17. 

5.3.1 Volatile Organics 

Volatile organic chemicals are typically considered to be fairly soluble with a low capacity for retention by 

soil organic carbon; therefore, these are the organic compounds most frequently detected in groundwater. 

These types of chemicals may migrate through the soil column after being released by a spill event or by 

subsurface waste burial as infiltrating precipitation solubilizes them. Some fraction of these chemicals is 

retained by the soil, but most will continue migrating downward to the water table. At that time, migration 

occurs primarily laterally with the hydraulic gradient. Again, some portion of the chemical may be retained 

by the saturated soil. 

Several of these compounds have specific gravities less than that of water (e.g., ethylbenzene, toluene). 

These compounds are typically found in fuels; if a large enough fuel spill occurs, these compounds may 

move through the soil column as a bulk liquid, until they reach the water table. There, instead of going 

into solution, the majority of the release may remain as a discrete fuel layer on the water table surface, 

with some of the material going into solution at the water/fuel interface. 

Similarly, compounds with specific gravities greater than that of water (e.g., TCE) are often used in 

various· industrial applications such as degreasing. If a large enough spill of these solvents occurs, these 

chemicals may also migrate as a bulk liquid but will not stop at the water table (i.e., these chemicals will 

mix/sink into the aquifer). 
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PAHs are generally considered to be fairly immobile chemicals in the environment. They are large 

molecules with high organic carbon partition coefficients and low solubilities compared to the volatile 

organics. These compounds, when found in soil, generally do not migrate vertically to a great extent. 

Instead, they are more likely to adhere to soil particles and be removed form the site via surface runoff 

and erosional processes. 

5.3.3 Pesticides 

Pesticides were widely used at this installation. Many of the compounds detected are no longer licensed 

for general sale and use in the United States. Therefore, it is assumed that much of what was detected in 

the soil and sediments is representative of past application for insect control. 

Like PAHs, pesticides as a class of compounds are not considered to be very mobile in the environment. 

These chemicals, upon application or disposal, tend to remain affixed to soil particles. Migration of 

pesticides occurs primarily by erosion via the action of wind or water. 

5.3.4 Explosives 

Explosives are typically considered to be fairly soluble and have a low capacity for retention by soil 

organic carbon and therefore will not strongly adhere to soil. On the basis of relatively low vapor 

pressures and high water solubilities, explosives are not expected to migrate from surface water to air. 

Explosives may migrate through the soil column after being released by a spill event or by subsurface 

waste burial as infiltrating precipitation solubilizes them. 

5.3.5 lnorganics 

Because metals are frequently incorporated into the soil matrix and remain bound to particulate matter, 

they also migrate from the source areas via bulk movement processes (erosion). The larger particles 

(greater than 0.45 micron) that are removed via the filtration step prior to water analysis) are not generally 

considered to be mobile in groundwater. The metals detected in unfiltered groundwater samples are 

often representatives of suspended soil material in the samples. 

There are some in_stances however where these metals are found at such concentrations or in such form 

as to be able to migrate to solution. It is possible that industrial activities could saturate all available 

exchange sites in soil and hence a metal may be mobilized. Metals are also more mobile under acidic 

conditions that may exist in areas where plating-type activities have occurred. Finally, a metal solution 
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may be utilized in some industrial applications. In these cases, it is possible for metals to migrate 

vertically through the soil column and reach the groundwater. 
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TABLE 5-1 

FATE AND TRANSPORT PHYSICAL AND CHEMICAL CHARACTERISTICS FOR ORGANICS 
SWMU 16 AND 17 RFI 

Specific Gravity Vapor Pressure 

Chemical (@ 20/4°C\C1l lmm Ha @ 20°Cll1 l 
KETONES 

Acetone 7.90E-01 2.66+02 125°c1 

2-Butanone 8.05E-01 1.0E+02 (25°C) 
MONOCYCLIC AROMATICS 
Benzene 8.79E-01 1.00E+02 (26.1oCl 
Ethvlbenzene 8.67E-01 1.0E+01 (25.9°Cl 
4-Methvlohenol 1.0178 1.1 E-01 (25°Cl 
Xvlenes (Total) 8.61 E-01 - 8.SOE-01 1E+01 (27.3-32.1°Cl 
HALOGENATED ALIPHATIC$ 
Carbon Tetrachloride 1.59E+OO 1.13E+02 (25oCl 
Chloroform 1.48E+OO 1.60E+02 
1, 1-Dichloroethane 1.1757 2.34E+02 l25'Cl 
1,2-Dichloroethane 1.26E+OO 7.90E+01 125oC) 
1, 1-Dichloroethene 1.22 5.91 E+02 l25oCl 
cis-1,2-Dichloroethene 1.2837 2.02E+02 125°Cl 
trans-1,2-Dichloroethene 1.2565 3.31 E+02 l25°Cl 
1,2-Dichloroethene total NA NA 
1,2-Dichloropropane 1.16E+OO 4.20E+01 
Methvlene chloride 1.3266 4.29E+02 125°C\ 
Tetrachloroethene 1.63E+OO 1.90E+01 (25oCl 
1, 1, 1-Trichloroethane 1.32E+OO 1.00E+02 
1, 1,2-Trichloroethane 1.44E+OO 2.50E+01 (25oC) 
Trichloroethane 1.46E+OO 7.7E+01 (25oCl 
Vinvl Chloride 9.12E-01 2.58E+03 
MISCELLANEOUS VOLATILE ORGANICS 
Carbon disulfide 1.26E+OO 2.98E+02 
POL YNUCLEAR AROMATIC HYDROCARBONS PAHsl 
Acenaohthene 1.0242 (90/4'Cl 1 E+01 (131 'Cl 
Acenaphthvlene 0.8988 C16/2'Cl 2.90E-02 
Anthracene 1.283 (25/4'Cl 1.95E-04 (25'Cl 
Benzo(alanthracene 1.274 5.00E-09 
BenzoCb lfl uoranthene NA 5.00E-07 
Benzo(klfluoranthene NA 9.59E-11 
BenzoCo,h,iloervlene NA 1.00E-10 
Benzo(alovrene 1.351 5.00E-09 
Chrvsene 1.274 (20'C\ 6.3E-09 C25°Cl 
Dibenz(a,h)anthracene 1.282 1.00E-10 
Fluoranthene 1.252 5.0E-06 (25°Cl 
lndeno(1,2,3-cdlPvrene NA 1E-010 l25'Cl 
Phenanthrene 0.980 WC) 1 E+O (118.2°C) 
IPvrene 1.271 C23/4'Cl 2.5E+O (200'Cl 
PHTHALATE ESTERS 

Bis(2-ethvlhewllnhthalate 9.9E-01 120120°c1 1.2E+oo c200°c1 

Di-n-butvlohthalate 1.05E+00(20/20°Cl 1 E-01 1115°c1 
MISCELLANEOUS SEMIVOLATILE ORGANICS 

Carbazole 1.1oe+oo c10°C14°Cll 4.0E+02 (323°Cl 

NWS CHARLESTON, SOUTH CAROLINA 
PAGE 1 OF2 

Solubility OctanoU Organic carbon 
1 ...... n @ 20°Cll1l Water Partition Coefflcientl1l Partition Coefficu.nti2l 

Miscible 5.75E-01 7.8E+0317l 

2.75E+05 1.82E+OO 4.44E+OO (6) 

1.75E+03 1.35E+02 1.35E+02 

1.52E+02 1.41E+03 1.10E+03 
2.4E+04 (40'C\ 8.32E+01 9.0E-01(8) 

1.6E+02 - 1.75E+02(3) 5.89E+02 - 1.58E+03 3.63E+02 - 4.07E+02 l7l 

8.00E+02 5.37E+02 9.12E+02 
9.3E+03 (25oC\ 9.33E+01 4.40E+01 

5.50E+03 1.67E+01 3.13E+01 l7l 
8.69E+03 2.82E+01 3.00E+01 

2.10E+02 l25oCl 3.02E+01 1.35E+02 
8.00E+02 NA 3.55E+01 m 
6.00E+02 3.02E+01 5.25E+01 

NA NA NA 
2.70E+03 1.91E+02 1.05E+02 

1.67E+04 125°C\ 1.78E+01 1.17E+01 m 
1.50E+02 (25oC 3.39E+02 7.59E+02 

4.40E+03 2.95E+02 3.20E+01 
4.50E+03 1.48E+02 1.17E+02 

1.1 E+03 C25oCl 3.39E+02 1.66E+02 17) 
1.10E+03 (25oC 3.98E+OO 1.70E+01 

2.90E+03 1.45E+02 4.57E+01 (7) 

3.42E+O (25'C 8.32E+03 7.08E+03 (7) 
3.93E+O (25'Cl 1.17E+04 2.50E+03 
1.29E+O (25'C 2.82E+04 2.95E+04 7 

1E-02 (24°C 4.07E+05 3.98E+05 7 
1.2E-03 (25'C 3.72E+06 1.23E+06 7 
5.5E-04 C25°C1 6.92E+06 1.23E+0617l 
2.6E-04 (25'C1 1.70E+07 1.60E+06 
3.8E-03 (25'Cl 9.55E+05 1.02E+06 7 
6E-03 C25'C 4.07E+05 3.98E+05 7 
5E-04 (25'Cl 9.33E+05 3.80E+06 7 

2.65E-01 (25'Cl 2.14E+05 1.07E+05 7 
6.20E-02 4.57E+07 3.47E+06 7 

8.16E-01 (21'Cl 2.88E+04 1.40E+04 
1.6E-01 (26°Cl 1.51E+05 1.05E+05 (7) 

4E-01 (25°Cl 2.00E+05 1.51E+0717l 

4E+02 (25°C) 1.58E+05 3.39E+04 (7) 

NA 1.95E+03(5l 3.39E+03 (7) 

Henry's Law Constant 
latm-m31mole@25°Cll1) 

I 4.28E-05 
4.66E-05 

5.55E-03 

8.04E-03 
3.92E-07 

4.184E-03 - 6.662E-03 

2.93E-02 
3.39E-03 

5.871 E-03 25'Cl 
1.18E-03 
2.29E-02 

4.08E-03 124.8°C) 
6.673E-03 l25°Cl 

NA 
2.68E-03 

3.19E-03 125'Cl 
2.69E-02 
4.08E-03 
9.61E-04 
1.17E-02 
2.78E-02 

1.92E-02 

2.41E-04 (25°C) 
1.14E-04 2s°Cl 
8.6E-05 25'Cl 

6.60E-07 
1.20E-05 
1.04E-03 

1.4E-07 25°C\ 
4.9E-07 25°Cl 
1.05E-06 25'Cl 
7.3E-08 25°Cl 
6.5E-06 25°Cl 
6.95E-08 25'Cl 
3.93E-05 C25'Cl 
5.1 E-06 25°Cl 

3.00E-07 

2.SOE-07 

NA 

Bioconcentration Factor 
lma/LJmnlknlf2l 

3.81 E-01 (4) 

9.3E-01 (4) 

3.70E+01 
4.70E+02 

1.7E+OH4) 

7.5E+01 - 1.59E+02 (4) 

2.11E+02 
2.60E+01 
1.90E+01 
9.00E+OO 
5.30E+01 

1.4E+OH2\ 
4.80E+01 

NA 
3.00E+01 
6.00E+OO 
2.52E+02 
8.10E+01 
3.30E+01 
9.70E+01 
5.70E+OO 

2.6E+01 C4l 

1.80E+03 
1.00E+03 
4.70E+03 
5.30E+04 
1.40E+05 
1.40E+05 
3.50E+05 
1.40E+05 
5.30E+04 
6.90E+05 
1.20E+04 
3.50E+05 
4.70E+03 
1.20E+04 

2.30E+08 

I 4.70E+04 

1.86E+02 (4) 
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FATE AND TRANSPORT PHYSICAL AND CHEMICAL CHARACTERISTICS FOR ORGANICS 
SWMU 16AND 17 RFI 
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Specific Gravity Vapor Pressure Solubility Octanol/ 
Chemical I@ 20/4°Cl(1) Imm Ha @ 20°Cll1l lrnnll @ 20°Cll1l Water Partition CoefficlAntltl 

PESTICIDES 
4,4'-DDD 1.48E+OO 1 E-06 130°Cl 1.6E-01 l24°Cl 9.nE+05 
4,4'-DDE NA 6.SOE-06 4.00E-02 4.90E+05 
4,4'-DDT 1.50E+OOl15/4°C) 1.SOE-07 a.1 E-03 125°c1 1.55E+06 
beta-BHC 1.89+00 11 s0c1 1.7E-01140°C) 7.00E-01 (25°Cl 6.31E+03 
delta-BHC 1.87E+OO 2.00E-02 2.1 E+01 125°C) 1.38E-04 
Aloha-Chlordane 1.61 E+OO 125°Cl 1 E-05 125°Cl 5.60E-02 6.03E+02 
Dieldrin 1.75E+OO 1.BE-07 125°C) 1.86E-01 1.23E-04 
Gamma-Chlordane 1.61 E+OO (25°C) 1 E-05 12s0c1 5.60E-02 6.03E+02 
EXPLOSIVES 
2 4-Dinitrotoluene 1.3208 1.3E-03 59°C 210 22°c 1.02E+02 
2,4,6-Trinitrotoluene 1.654 5.51E-06 1.50E+02 1.15E+02 
PCBs 
I Aroclor-1260 1.58 (25°C)(2) 4.05E-05(2) 2.7E-03(2) 1.4E+7(2) 

1 USEPA, September 1992, Handbook for RCRA Groundwater Monitoring Constituents: Chemical and Physical Properties. 
2 USEPA, December 1982, Aquatic Fate Process Data for Organic Priority Pollutants. 
3 ATSDR, October 1989, Toxicity Profile for Xylenes. 
4 Lyman et al., 1990, Eq. 5-2. 
5 Verschueren, 1983, Handbook of Environmental Data of Organic Chemicals. 
6 Lyman et al., 1990; Equation 4-5. 
7 USEPA, July 1996, Soil Screening Guidance. 
8 Howard, 1989, Handbook of Environmental Fate and Exposure Data for Organic Chemicals, Volume I. 
NA Not available. 

Organic carbon 
Partition Coefficu.ntl2l 

1.00E+061n 
4.47E+0617l 
2.eae+0em 

3.80E+o3 
6.60E+03 

1.20E+05 151 
1.70E+03 

1.20E+05 (5) 

4.47E+o1 
5.25E+02 

6.70E+06 

Henry's Law Constant 
latm-m3hnole@25°Cll1l 

2.16E-05 
2.34E-05 
3.89E-05 
2.30E-07 
2.50E-07 
4.79E-05 
5.84E-05 
4.79E-05 

8.67E-07 
1.10E-08 

7.4E-01(2) 

Bioconcentration Factor 
lmnlllmnllcn\12) 

1.80E+05 
8.90E+05 
8.00E+06 
1.50E+03 
3.50E+03 
4.00E+04 
7.10E+02 
4.00E+04 

3.90E+01 
2.18E+01 

1.30E+06 



TABLE 5-2 

FATE AND TRANSPORT PHYSICAL AND CHEMICAL CONSTANTS FOR INORGANICS 
SWMU 16 AND 17 RFI 

Chemical 
norgamcs 

Aluminum 26.98 (5) 
Antimonv 121.75 
Arsenic 74.9216 
Barium 137.33 
Beryllium 9.01218 
Cadmium 112.41 
Chromium 51.996 
Cobalt 58.9332 
Coooer 63.546 
Cvanide 26.02 
Iron 55.85 (2) 
Lead 207.2 
Manganese 54.938 (4) 
Mercury 200.59 
Nickel 58.69 
Selenium 78.96 
Silver 107.87 
Thallium 204.383 
Vanadium 50.9415 
Zinc 65.38 

NWS CHARLESTON, SOUTH CAROLINA 

Specific 
Gravity 

20/4 c 1 

2.708 (20 C) (5) 
6.684 (25 C) 
5.727 (14 C) 
3.51 (20 C) 
1.85 (20 C) 
8.642 (UT) 
7.2 (28 C) 
8.9 (UT) 

8.92 (UT) 
NA 

7.9 (2) 
11.2960 (16 C) 

7.2 (4) 
13.5939 
8.9 (UT) 

4.81 (20/4+ 1 C} 
10.5 

11.85 (UT) 
5.96 (UT) 
7.14 (UT) 

Vapor 
Pressure (25 C) 

mmH 1 

NA 
1 (886 C) 
1 (372 C) 

10 (1049 C) 
1 (1520 C) 

NA 
1 (1616 C) 

30 (2375) c 
1 (1628 C) 

NA 
NA (2) 

1(970 C) 
NA 

100 (260 C) 
1 (1800C) 

NA 
1 (1310C) 
1 (825 C) 

NA 
1 (487 C) 

Solubility 
(25 C) 

m 1 

NA 
insoluble 
insoluble 

hydrolyzes 
insoluble 
insoluble 
insoluble 
insoluble 
insoluble 

NA 
NA (2} 

insoluble 
decomposes ( 4) 

0.056 
insoluble 

NA 
insoluble 
insoluble 
insoluble 
insoluble 

1 USEPA, Handbook of RCRA Ground-Water Monitoring Constituents: Chemical and Physical Properties, September 1992. 

2 USEPA, Superfund Chemical Data Matrix, 1997. 

3 Lyman, W., Raehl, W., and Rosenblatt, D., 1990. Handbook of Chemical Property Estimation Methods. 

Henry's Law 
Constant (25 C) 
atm-m3/mol 1 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA (2) 
NA 
NA 

1.14E-02 (UT) 
NA 
NA 
NA 
NA 
NA 
NA 

4 Clement Associates, Chemical, Physical, and Biological Properties of Compounds Present at Hazardous Waste Sites, September 1985. 

5 The Condensed Chemical Dictionary, Van Nostrand Reinhold Company, New York 1971. 

UT There is no reference temperature available. 

NA Not available. 

Bioconcentration 
Factor 
Uk 2 

36 
NA 
350 
NA 
NA 

7400 
1 

NA 
23000 

NA 
NA 

1700 
NA 

3133 (3) 
110 

5700 
28 
130 
NA 
970 



6.0 HUMAN HEALTH RISK ASSESSMENT 
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This section presents the Human Health Risk Assessments (HHRAs) for SWMUs 16 and 17 at NWS 

Charleston. The objective of the HHRAs is to determine whether detected concentrations of chemicals 

within the study areas pose a significant threat to potential human receptors under current and/or future 

land use. The potential risks to human receptors are estimated based on the assumption that no actions 

are taken to control contaminant releases. 

The following current USEPA and United States Navy risk assessment guidance documents were used to 

develop the framework for the baseline HHRAs: 

• Risk Assessment Guidance for Superfund: Volume I, Human Health Evaluation Manual (Part A) 

(USEPA, December 1989). 

• Human Health Risk Assessment Bulletins-- Supplement to RAGS (USEPA Region 4, May 2000). 

• Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors 

(USEPA, March 1991). 

• Distribution of Preliminary Review Draft: Supertund's Standard Default Exposure Factors for the 

Central Tendency and Reasonable Maximum Exposure (USEPA, May 1993). 

• Soil Screening Guidance·: Technical Background Document (USEPA, July 1996). 

• Exposure Factors Handbook. Office of Health and Environmental Assessment (USEPA, August 

1997). 

• Risk Assessment Guidance for Supertund: Volume 1 - Human Health Evaluation Manual (Part D, 

Standardized Planning, Reporting, and Review of Supertund Risk Assessments) (USEPA, December 

2001). 

• Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual (Part E, 

Supplemental Guidance for Dermal Risk Assessment), Final Guidance (USEPA, July 2004). 

• Supplemental Guidance for Developing Soil Screening Levels for Superiund Sites. (USEPA, 

December 2002). 
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• Navy Final Policy on the Use of Background Chemical Levels (Navy, December 2004). 
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• Conducting Human Health Risk Assessments under the Environmental Restoration Program (Navy, 

February 2001). 

A HHRA consists of five components: data evaluation, exposure assessment. toxicity assessment, risk 

characterization, and uncertainty analysis. Sections 6.1 through 6.5 contain detailed discussions of the 

five components of the HHRA. 

Three major aspects of chemical contamination and environmental fate and transport must be considered 

to evaluate potential risks: (1) contaminants with toxic characteristics must be found in environmental 

media and must be released by either natural processes or by human action; (2) potential exposure 

points must exist; and (3) human receptors must be present at the point of exposure. Risk is a function of 

both toxicity and exposure. If any one of these factors is absent for a site, the exposure route is regarded 

as incomplete, and no potential risks are considered to exist for human receptors. 

6.1 DATA EVALUATION 

Data evaluation, the first component of a baseline HHRA, is a medium-specific task involving the 

compilation and evaluation of analytical data. The main objective of data evaluation is to develop a 

medium-specific list of chemicals of potential concern (COPCs) that will be used to quantitatively 

determine potential human health risks for site media. 

6.1.1 Data Usability 

Data from samples collected during the following field investigations were used to assess risks to 

potential human receptors: 

SWMU 16 

Surface Soil - four samples collected in October 2001 and January 2005 

Subsurface Soil - 11 samples collected in June 2001 

Groundwater - five samples collected in February and March 2005 

Surf~ Water and Sediment- seven samples collected in February and March 2005 
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SWMU 17 

Surface Soil - 29 samples collected in June 2001 and April 2003 

Subsurface Soil - 82 samples collected in June 2001, April 2003, and January 2005 

Groundwater - 104 samples collected in 2002, 2003, 2004, and 2005 

Surface Water and Sediment - one sample collected in October 2001 

Rev. O 
03/06 

Analytical results from fixed-base laboratories only were used in the quantitative risk evaluation. 

Unfiltered results for groundwater and surf ace water were used to assess risks associated with these 

media. Field measurements and data regarded as unreliable (i.e., qualified as "R" during the dala 

validation process) were not used in the quantitative risk assessment. The elimination of data qualified as 

"R" may result in data gaps that increase the uncertainty in the risk assessment. However, as shown in 

Appendix F, the chemicals qualified "R" are typically not constituents of concern at SWMUs 16 and 17 

(e.g., hexachlorophene) or the unreliable results occurred in a only a few samples. In addition, most of the 

results qualified as unreliable were detection limits (qualified "UR"), not positive detections. Therefore, it 

is unlikely that risks have been underestimated by the removal of the unreliable data f ram the data sets. 

6.1.2 Selection of Chemicals of Potential Concern 

The selection of COPCs is a qualitative screening process used to limit the number of chemicals and 

exposure routes quantitatively evaluated in the baseline HHRA to those site-related constituents that 

dominate overall potential risks. Screening by risk-based concentrations was used to focus the risk 

assessment on meaningful chemicals and exposure routes. 

In general, a chemical was selected as a COPC and retained for further quantitative risk evaluation if the 

maximum concentration detected in a sampled medium exceeded a conservative screening level(s) and 

background level for metals. Chemicals eliminated from further evaluation during this evaluation are 

assumed to present minimal risks to potential human receptors. 

6.1.2.1 Derivation of Screening Criteria 

Several types of screening levels were used to identify CO PCs for SWMUs 16 and 17. Screening 

concentrations based on USEPA Region 9 PRGs (USEPA Region 9, October, 2004) were used, as well 

as other USEPA criteria. 

The COPC screening levels based on USEPA Region 9 PRGs correspond to a Hazard Quotient (HQ) of 

0.1 (for noncarcinogens) or an Incremental Lifetime Cancer Risk (ILCR) of 1 x 10"° (for carcinogens). The 

USEPA Region 9 PRGs for noncarcinogens are based on a Hazard Index (HI) of 1. The Region 9 PRG 
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values for noncarcinogens were multiplied by 0.1 to account for potential cumulative effects of several 

chemicals affecting the same target area or producing the same adverse noncarcinogenic health effect. 

The screening levels used for each medium in the risk assessments are briefly discussed below. 

Screening concentrations based on the following criteria were used to select COPCs for surface and 

subsurface soil: 

• USEPA Region 9 PRGs for Residential Soil (USEPA Region 9, October 2004). 

• USEPA generic soil screening levels (SSLs) for the inhalation of volatiles and fugitive dus.ts 

calculated online at http://risk.lsd.ornl.gov/calc_startshtml based on methodology from the USEPA's 

Soil Screening Guidance (USEPA, July 1996 and December 2002). 

• USEPA generic SSls for migration from soil to groundwater calculated online at 

http://risk.lsd.ornl.gov/calc_start.shtml based on methodology from the USEPA's Soil Screening 

Guidance (USEPA, July 1996 and December 2002). 

If the maximum concentration of a constituent exceeded screening levels based on any of these criteria 

and background levels for metals in hydric soil, the chemical was selected as a COPC for soil and 

evaluated in the quantitative risk assessment. Exceedances of background levels for organic chemicals 

are addressed in the Uncertainty Section {Section 6.5.1). 

The comparison of site soil data to USEPA generic SSLs for transfers from soil to air (inhalation) was 

used to identify whether a quantitative analysis of the inhalation of particulates or vapors from soil was 

warranted. If the maximum soil concentration of a chemical exceeded the SSL, a quantitative evaluation 

of potential risks from inhalation of that chemical was pertonned. Otherwise, the risks associated with the 

inhalation pathway were considered insignificant, and this exposure pathway was eliminated from further: 

evaluation. 

Comparisons of chemical concentrations in soil with SS Ls for the protection of groundwater were used to 

indicate the potential for a chemical in soil to adversely impact groundwater. Chemicals with maximum 

concentrations exceeding the migration-to-groundwater SSLs are quantitatively evaluated in the 

quantitative risk assessment. 
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Because of the different exposure scenarios for potential human receptors, COPCs were identified 

separately for surface and subsurface soil. Surface soil is defined as soil collected from Oto 1 feet bgs 

and subsurface soil is defined as soil deeper than 1 foot bgs. 

Sediment 

No specific screening levels exist for human exposure to sediment. COPCs for sediment were selected 

by comparing detected site concentrations to screening levels based on the following: 

• USEPA Region 9 PRGs for residential soil (USEPA Region 9, October 2004) 

A chemical detected in sediment was selected as a COPC for sedimerrt if the maximum detected 

concentration exceeded screening levels based on these criteria and concentrations in upgradient 

sediment samples. The use of soil screening criteria for sediment COPC identification is regarded as a 

conservative approach because exposure to sediment is expected to be less than exposure to soil. 

USEPA generic SSLs for transfers from soil to air and for migration to groundwater are not considered to 

be appropriate for sediment screening because of the high moisture content associated with sediment 

matrices. 

Groundwater 

Screening concentrations based on the following criteria were used to select COPCs tor groundwater: 

• USEPA Region 9 Tap Water PRGs (USE PA Region 9, October 2004) 

• USEPA MCLs (US EPA, Winter 2004) 

Surface Water 

Screening concentrations based on the following criteria were used to select COPCs for surface water: 

• USEPA Region 9 PRGs for tap water (USE PA Region 9, October 2004) 

• USEPA National Recommended Water Quality Criteria for Priority Toxic Pollutants, Consumption of 

Water and Organisms (USEPA, 2004) 

If the maximum concentration of a constituent exceeded any screening levels based on these criteria and 

facility background levels for groundwater or concentrations in upgradient surface water samples, the 

chemical was selected as a COPC and carried through the quantitative risk assessment. 
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Risk-based COPC screening levels for tap water ingestion, which are based on daily, residential 

exposure assumptions, were used to select COPCs for groundwater and surface water. In general, the 

use of tap water screening levels is regarded as a highly conservative approach to COPC selection at 

SWMUs 16 and 17 because groundwater at the sites is not used and is not likely to be used as a potable 

drinking water source in the future. Potential human exposure to surface water located in or near the 

sites is expected to be limited to incidental exposures such as that which occurs during trespassing, 

which is anticipated to be significantly less than the daily exposure assumed for the tap water ingestion 

scenario. 

Lead as a COPC 

Limited criteria are available to evaluate the potential risks associated with lead. There are no risk-based 

concentrations for this chemical because USEPA has not developed toxicity values [i.e., Cancer Slope 

Factors (CSFs), Reference Doses (RfDs)] for lead. However, recommended screening levels are 

available for lead in soil that are used to indicate the need for response activities. 

Guidance from both the Office of Prevention, Pesticides, and Toxic Substances (OPPTS) and the Office 

of Solid Waste and Emergency Response (OSWEA) recommend 400 mg/kg as the lowest screening level 

for lead-contaminated soil in a residential setting where children are frequently present (USEPA, July 

1994). OPPTS identifies 2,000 to 5,000 mg/kg as an appropriate range for areas where contact with soil 

by children in a residential setting is less frequent. A value of 40o' mg/kg was used as the screening level 

for soil and sediment in the HHRA for SWMUs 16 and 17. 

The SOW A Action Level ( 15 µg/L) was used as the screening level for lead in groundwater and surf ace 

water. 

Essential Nutrients and Chemicals without Toxicity Criteria 

The essential nutrients calcium, magnesium, potassium, and sodium were not identified as COPCs 

because these inorganic chemicals are naturally abundant in environmental matrices and are only toxic at 

high doses. In addition, because of the lack of toxicity criteria, risk-based COPG screening levels are not 

available for some chemicals (e.g., benzo(g,h,i)perylene, phenanthrene, and 2·methylnaphthalene). 

Appropriate surrogates were selected for some of these chemicals based on similar chemical structures. 

Pyrene was used as the surrogate for benzo(g,h ;i)perylene anq phenanthrene and naphthalene was used 

as the surrogate for 2-methylnaphthalene. 
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Determination of Site-Related Chemicals (Background Evaluation) 
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COPCs were also selected at SWMUs 16 and 17 based on a comparison of the concentrations detected 

in site samples to concentrations detected in facility background or upgradient samples. If the maximum 

concentration of an inorganic constituent was less than the representative facility background 

concentration for soil and groundwater or the concentrations in upgradient surface water or sediment 

samples, that chemical was not selected as a COPC. The development of the representative facility 

background soil and groundwater concentrations is discussed in NWS Charfeston Baseline Background 

Report (TtNUS, March 2002). The statistical analysis of the NWS background data and the resulting 

base-wide background levels presented in that document have been approved by USEPA Region 4. A 

95 percent upper tolerance limit (UTL95) for each chemical detected in NWS Charfeston background 

samples was calculated in the Baseline Background Report. The UTL.g5 has been selected as the 

representative background concentration. This is the value where 95 percent of the background samples 

concentrations are less than the upper confidence limit 95 percent of the time for normally and log 

normally distributed chemicals. The maximum concentration was selected as the representative 

background concentration when the background dataset for a chemical was not determined to be 

normally or lognormally distributed (i.e., the distribution of the dataset was undefined). Chemical 

concentrations in surface water and sediment for SWMUs 16 and 17 were screened against the 

concentrations in the sample from the upgradient location, 23SW/SD08 collected during the SWMU 23 

Supplemental RFI (TtNUS, 2000). The selected background screening concentrations for soil, 

groundwater, surface water and sediment are presented in Tables 6-1 through 6-10. As discussed in the 

Baseline Background Report, soil facility background concentrations were developed for hydric and 

nonhydric soils. The hydric soil values were selected for screening of SWMUs 16 and 17 soil data, based 

on site conditions inside the fenceline where the samples were collected. 

The elimination of chemicals as site-related COPCs on the basis of background comparisons follows 

Navy Policy on the Use of Background Chemical Levels (Department of the Navy, January 2004). This 

document also presents the Navy's interpretation of USEPA guidance provided in the document titled 

Role of Background in the CERCLA Cleanup Program (USEPA, April 2002) and details the methodology 

to be used in evaluating background under the Navy's Environmental Restoration and Base Realignment 

and Closure (BRAG) programs. Navy policy applies to both the screening-level and baseline risk 

assessments and requires the following: 

1. A clear and concise understanding of chemicals released from a site thus ensuring the Navy is 

focusing on remediating the release. 
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2. The use of background data in the screening-level risk assessment. 

a. The comparison of site chemical levels to risk-based screening criteria. 

b. The comparison of site chemical levels to background concentrations. 
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c. The identification of site-related COPCs based on screening criteria comparisons AND 

background comparisons. Site-related COPCs are those chemicals with concentrations 

exceeding risk-based screening criteria and background concentrations. To the extent possible, 

site-related COPCs are further evaluated quantitatively in the baseline risk assessment. 

3. The consideration of background in the baseline risk assessment. 

a. The calculation of risk estimates for site-related COPCs only. 

b. The further evaluation of non-site-related COPCs in the risk characterization section only (e.g., 

the evaluation oi chemicals detected at concentrations exceeding screening criteria but less than 

background concentrations). The Navy considers this comparison to be consistent with USEPA's 

Role of Background in the CERCLA Cleanup Program (USEPA, April 2002). 

4. The selection of site cleanup remedial goals at l~vels not less than background levels. Additionally, 

cleanup levels should not be developed for chemicals not identified as chemicals of concern (COCs). 

As defined in the Navy guidance, COCs are site-related COPCs found to be the risk drivers in the 

baseline risk assessment and that may pose unacceptable human or ecological risks. 

6.1.2.2 Decision Rules for Establishing COPCs 

The following decision rules were used to select initial lists of COPCs for SWMUs 16 and 17: 

• A chemical detected in groundwater, soil, surface water, or sediment was selected as a COPC if any 

detected chemical concentration exceeded the screening levels described in Section 6.1.2.1 and 

facility background levels. Only metals were eliminated as COPCs on the basis of background. 

Facility background concentrations have also been determined for organic chemicals (e.g., pesticides 

and PAHs) but were not used for COPC screening. The uncertainty in risk assessment associated 

with not including organics in background screening is discussed in Section 6.5.1. 

• If a chemical was not detected in any of the samples in a particular medium, but detection limits 

exceeded th~ risk-based screening levels, the chemical was not selected as a COPC but is 

qualitatively discussed in the uncertainty analysis section. 
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6.1.2.3 COPCs Selected for HHRA 
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COPCs for SWMUs 16 and 17 were selected tor surface soil, subsurface soil, groundwater, surface 

water, and s~diment using the COPC screening concentrations described in Section 6.1.2.1. A 

discussion of the chemicals identified as COPCs and the rationale for COPC selection are provided in the 

following subsections. COPC selection tables for each medium are presented in Tables 6-1 through 

6-10. Chemicals retained as COPCs for SWMU 16 are presented in Table 6-11 and COPCs for SWMU 

17 are presented in Table 6-12. The Risk Assessment Guidance for Superfund (RAGS) Part 0 tables for 

COPC selection is included in Appendix F. 

6.1.2.3.1 Selection of COPCs for Surface Soil (0 to 1 feet bgs) - SWMU 16 

This section discusses the COPC selection for chemicals detected in four surface soil samples collected 

at SWMU 16 in October 2001 and January 2005. One VOC, six SVOCs (mainly phthalates), one PCB 

(Aroclor-1254), three pesticides (DDT and metabolites), and 20 metals were detected in the surface soil 

samples. The maximum detected surf ace soil concentrations were compared to screening levels based 

on the USEPA Region 9 PRGs for residential land use, USEPA SSLs for migration from soil to 

groundwater, USEPA SSLs for migration from soil to air, and facility background leyels for metals. The 

following chemicals were retained as COPCs for surface soil at SWMU 16: 

• bis(2-Ethylhexyl)phthalate (BEHP) 

• Aroclor· 1254 

• lnorganics - antimony, barium, cadmium, chromium, and lead 

The maximum concentrations of these COPCs were detected at location 168802 (in the debris pile}. The 

concentrations of the COPCs at this location were greater than concentrations in the other surface soil 

samples by more than three orders of magnitude and probably represent a "hotspor at the site. 

The COPC selection for surface soil at SWMU 16 is presented in Table 6-1. 

A comparison of the maximum detected surface soil concentrations to USEPA SSLs for chemical 

migration from soil to air is also presented in Table 6·1. As shown in the table, the maximum detected 

concentration of chromium exceeded the USEPA SSL for soil to air. Therefore, potential exposures 

through inhalation of fugitive dust emissions from surface soil were quantitatively evaluated for chromium. 

The maximum detected surface soil concentrations were also compared to USEPA Generic SSLs for 

chemical migration from soil to groundwater (Table 6-1). The following chemicals were detected in 
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surface soil at maximum concentrations that exceeded the screening levels for migration from soil to 

groundwater: 

• BEHP 

• lnorganics - antimony, barium, cadmium, and chromium 

Of the chemicals that .exceeded the soil to groundwater SSLs, only BEHP and barium were detected in 

groundwater samples at the site. Also, barium was selected as a COPC only because its maximum 

concentration (207 mg/kg) exceeded the migration-to-groundwater SSL but did not exceed the risk-based 

screening level or the Region 9 PRG (5,400 mg/kg). Consequently, the risks from exposure to barium in 

surface soil are negligible. 

6.1.2.3.2 Selection of COPCs for Subsurface Soil (1 to 7 feet bqs) - SWMU 16 

This section discusses the COPC selection for chemicals detected in 11 subsurface soil samples 

collected at SWMU 16 during the field investigations conducted in June 2001. Five VOCs, 20 SVOCs 

(predominantly PAHs), two PCBs (Aroclor-1254 and Aroclor-1260), 15 pesticides, and 22 metals were 

detected in the subsurface soil samples. The maximum detected subsurface soil concentrations were 

compared to screening levels based on the USEPA Region 9 PAGs for residential land use, USEPA 

SSLs for migration -to groundwater, USEPA SSLs for migration from soil to air, and facility background 

levels for metals. The following chemicals were retained as COPCs for subsurface soil at SWMU 16: 

• PAHs - benzo(a)anthracene, benzo{a)pyrene, benzo(b)fluoranthene, carbazole, and chrysene 

• PCBs - Aroclor-1254 and Aroctor-1260 

• Pesticides - alpha-BHC and gamma-BHC 

• lnorganics - aluminum, antimony, arsenic, barium, cadmium, chromium, cobalt, copper, iron, 

manganese, mercury, nickel, silver, thallium, vanadium, and zinc 

Only two of the 15 pesticides (alpha-BHC and gamma-BHC) detected in subsurface soil were selected as 

COPCs, and these two compounds were identified as COPCs only because the maximum concentrations 

exceeded the migration-to-groundwater SSLs but did not exceed the screening levels, based on direct 

contact with soil. Most pesticides were detected infrequently at concentrations less than screening levels 

and their presence may be the result of historical spraying for pest control rather than disposal practices 

at the site. In addition to alpha-BHC and gamma-BHC, benzo(a)anthracene, carbazole, chrysene, 

chromium, cobalt, mercury, nickel, and silver were selected as COPCs only because their maximum 

concentrations exceeded the migration-to-groundwater SSLs but were less than risk-based screening 

concentrations. 
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The COPC selection for subsurface soil is presented in Table 6-2. 
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The comparison of the maximum detected soil concentrations to USEPA SSLs for chemical migration 

from soil to air presented in Table 6-2 indicates that concentrations for all chemicals were less than the 

USEPA SSLs for soil to air. Therefore, exposures through inhalation of fugitive dust emissions from 

subsurface soil at SWMU 16 were not evaluated quantitatively in the HHRA. 

The maximum detected subsurface soil concentrations were also compared to USEPA Generic SSLs for 

chemical migration from soil to groundwater as presented in Table 6-2. The following chemicals were 

detected in subsurface soil at maximum concentrations that exceeded the screening levels for migration 

from soil to groundwater: 

• PAHs - benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, carbazole, and chrysene 

• Pesticides- alpha-BHC and gamma-BHC 

• lnorganics - aluminum, antimony, arsenic, barium, cadmium, chromium, cobalt, manganese, 

mercury, nickel, silver, thallium, and zinc 

None of organic chemicals listed above were detected in groundwater at the site. Of the inorganic 

chemicals listed above, only aluminum, cobalt, manganese, and zinc were detected in groundwater 

samples, but the maximum groundwater concentrations of these metals were less than background 

concentrations andfor screening levels. Based on these data, it appears that chemicals detected in soil at 

SWMU 16 have not adversely impacted groundwater at the site. 

6.1.2.3.3 Selection of COPCs for Groundwater- SWMU 16 

Future residential use of groundwater at SWMU 16 is not evaluated in this HHRA because of the nature 

of the site and the groundwater underlying the site. The area is swampy and the groundwater quality is 

subject to tidal inundation (refer to Section 3A.2 and the high tide line depicted on Figure 3-1) causing the 

groundwater on the site boundaries bordering Goose Creek to be saline (refer to Section 3.2.3, 

Groundwater Sampling, 4th paragraph). Furthermore, the site lies within the 100-year floodplain. 

Consequently, it is unlikely that groundwater underlying the site could be used for domestic purposes. 

However, exposure to COPCs in groundwater is evaluated for constructionfexcavation workers to account 

for the possibility that groundwater coutd be encountered during a future·excavation project. 

One VOC (TCE), two SVOCs (phthalates), 12 metals, and cyanide were detected in five groundwater 

samples collected in February and March 2005. The comparisons of the maximum detected groundwater 

concentrations to screening levels based on the USEPA Region 9 PRGs for ingestion of tap water, 
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USEPA MCLs, and facility background levels (for metals) are presented in Table 6-3. The following 

chemicals were retained as COPCs for groundwater at SWMU 16: 

• TCE 

• BEHP 

The groundwater samples collected at SWMU 16 contained elevated concentrations of the essential 

nutrients magnesium, potassium, and sodium. For example, the maximum concentration of sodium 

(4,720,000 µg/L) is considerably greater than the health-based advisory value currently recommended by 

the USEPA (20,000 µg/L) for sensitive individuals (USEPA, Winter 2004). The elevated levels of these 

inorganics reflect the tidal influence on groundwater quality of the aquifer underlying/downgradient of the 

SWMU. 

6.1.2.3.4 Selection of COPCs for Surface Water - SWMU 16 

Two voes, three explosives, and 16 metals were detected in seven surface water samples collected in 

October 2001. The surface water samples were collected from small tributaries located at the periphery 

of SW MU 16 that drain into Goose Creek. 

The following chemicals were retained as COPCs for surface water at SWMU 16: 

• PCE 
• 2,4-0NT 

• lnorganics- aluminum, antimony, iron, lead, manganese, and vanadium 

These constituents were identified as COPCs in surface water because the maximum concentrations 

exceeded one or more of the human health screening levels [i.e., USEPA Region 9 risk-based screening 

concentrations for tap water and federal Ambient Water Quality Criteria (AWQC) for the consumption of 

water. and organisms] and concentrations in the upgradient sample (23SWOB). Drinking water criteria 

were used as the COPC screening levels for surface water because surface water criteria for human 

health are currently not available. The use of these criteria for screening and risk assessment is 

conservative because it is unlikely that the surface water at SWMU 16 would ever be used as a source of 

drinking water (i.e., potential receptors ingest 2 liters of water per day for 350 days per year). COPC 

comparisons of surface water concentrations with these criteria are presented in Table 6-4. 

030604/P 6-12 CT00137 



6.1.2.3. 5 Selection of CO PCs for Sediment - SW MU 16 
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One VOC, 10 PAHs, two PCBs, seven pesticides, and 19 metals were detected in seven sediment 

samples collected in October 2001. 

The following chemicals were retained as COPCs for sediment at SWMU 16: 

• PAHs - benzo(a)pyrene and benzo(b)fk.JOranthene 

These constituents were identified as COPCs for sediment because the maximum concentrations 

exceeded one or more of the COPC screening levels (i.e., based on the USEPA Region 9 PRGs). 

The use of screening concentrations based on USEPA Region 9 PRGs for soil to -evaluate chemical 

concentrations in sediment is conservative because these criteria were established assuming residential 

land use scenarios (e.g., routine daily contact with soils). However, it is anticipated that a human receptor 

would be exposed to sediment at the site on a less frequent basis than is assumed for a typical residential 

exposure to soil. Consequently, the use of soil criteria for screening and risk estimation is likely to 

overestimate potential risks from exposure to sediment. The results of the COPC selection process for 

sediment are presented in Table 6-5. 

6.1.2.3.6 Selection of COPCs for Surface Soil (0 to 1 feet bgs) - SWMU 17 

This section discusses the COPC selection tor chemicals detected in 29 surface soil samples coHected at 

SWMU 17 in June 2001 and April 2003. Eleven VOCs, 22 SVOCs (mainly PAHs), three PCBs, 12 

pesticides, and 21 metals were detected in the surface soil samples. The maximum detected surface soil 

concentrations were compared to screening levels based on the USEPA Region 9 PRGs for residential 

land use, USEPA SSLs for migration to groundwater, USEPA SSLs for migration from soil to air, and 

facility background levels for metals. The following chemicals were retained as COPCs for surface soil at 

SWMU 17: 

• VOCS - cis-1,2-DCE, methylene chloride, and TCE 

• PAHs - benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, carbazole, chrysene, and 

dibenzo(a,h)anthracene 

• PCBs - Aroclor-1246, Aroclor-1254, and Aroclor-1260 

• Pesticides - alpha-BHC, beta-BHC, and gamma-BHC 
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• lnorganics - aluminum, antimony, arsenic, barium, cadmium, chromium, cobalt, copper, lead, 

manganese, mercury, nickel, and zinc 

Some chemicals (i.e., methylene chloride, cis-1,2-DCE, carbazole, chrysene, alpha-BHC, beta-BHC, and 

gamma-BHC) were identified as COPCs because their maximum concentrations exceeded the migration

to-groundwater SSLs but did not exceed the screening levels based on direct contact with soil. 

The COPC selection for surface soil is presented in Table 6-6. 

A comparison of the maximum detected surface soil concentrations to USEPA SSLs for chemical 

migration from soil to air is also presented in Table 6-6. As shown in the table, the maximum detected 

concentrations of chromium and TCE exceeded the USEPA SSLs for soil to air. Therefore, exposures 

through inhalation of vapors and fugitive dust emissions from surface soil were quantitatively evaluated 

for these two CO PCs in the HHRA. 

The maximum detected surface soil concentrations were also compared to USEPA Generic SSLs for 
. . 

chemical migration from soil to groundwater as presented in Table 6-6. The following chemicals were 

detected in surf ace soil at maximum concentrations that exceeded the screening levels for migration from 

soil to groundwater: 

• VOCs - cis-1,2-DCE, methylene chloride, and TCE 

• PAHs - benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, carbazole, and chrysene 

• Pesticides - alpha-BHC, beta-BHC, and gamma-BHC 

• lnorganics - aluminum, arsenic, barium, chromium, manganese, mercury, and zinc 

Of the organic chemicals that exceeded the soil-to-groundwater SSLs, VOCs are generally considered 

mobile in the environment, but PAHs aod most pesticides are classified as immobile. At SWMU 17, this is 
I • • 

evidenced by the fact that, of the above-listed organic chemicals, only voes were detected in 

groundwater at the site. 

6. 1 .2 .3. 7 Selection of COPCs for Subsurface Soil ( 1 to B feet bgs) - SW MU 17 

This section discusses the COPC selection for chemicals detected in 82 subsurface soil samples 

collected at SWMU 17 during the field investigations conducted in June 2001, April 2003, and January 

2005. Twenty-nine VOCs, 14 SVOCs, one PCB (Aroclor-1254), nine pesticides, one explosive, 

(2,4,6~TNT), 21 metals, and cyanide were detected in the subsurface soil samples. The maximum 

detected surface soil concentrations were compared to screening levels based on the USEPA Region 9 
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PRGs for residential land use, USEPA SSLs for migration to groundwater, USEPA SSLs for migration 

I ram soil to air, and facility background levels for metals. The following chemicals were retained as 

COPCs for subsurface soil at SWMU 17: 

• voes - 1, 1,2,2-tetrachloroethane, 1, 1,2-trichloroethane, 1,2-dichloropropane, acetone, benzene, 

bromodichloromethane, carbon tetrachloride, chloroform, chloromethane, cis-1,2-0eE, methylene 

chloride, PeE, TeE, and vinyl chloride 

• Explosives - 2,4-DNT and 2,4,6-TNT 

• Pentachlorophenol 

• lnorganics - aluminum, arsenic, barium, cadmium, chromium, cobalt, nickel, vanadium, and zinc, 

cyanide 

Most of the chemicals were identified as COPCs for subsu.rf ace soil beca~se their maximum 

concentrations exceeded the migration-to-groundwater SSLs but did not exceed the screening levels 

based on direct contact with soil. For example, the maximum concentrations of only three voes (carbon 

tetrachloride, chloroform, and TeE) exceeded the Region 9 screening levels based on direct contact. 

The eOPC selection tor subsurface soil is presented in Table 6-7. 

A comparison of the maximum detected subsurface soil concentrations to USEPA SSLs for chemical 

migration from soil to air is also presented in Table 6-7. As shown in the table, the maximum detected 

concentrations of carbon tetrachloride and TeE exceeded the USEPA SSLs for soil to air. Therefore, 

exposures through inhalation of vapors and fugitive dust emissions from subsurface soil were 

quantitatively evaluated for these COPCs in the HHRA. 

The maximum detected subsurface soil concentrations were also compared to USEPA Generic SSLs for 

migration from soil to groundwater as presented in Table 6-7. The following chemicals were detected in 

subsurface soil at maximum concentrations that exceeded the screening levels for migration from soil to· 

groundwater: 

• voes - 1, 1,2,2-tetrachloroethene, 1, 1,2-trichloroethene, 1 ,2-dichloropropane, acetone, benzene, 

bromodichtoromethane, carbon tetrachloride, chloroform, chloromethane, cis-1,2-DCE, methylene 

chloride, PeE, TeE and vinyl chloride 
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• lnorganics - aluminum, arsenic, barium, cadmium, chromium, cobalt, nickel, vanadium, zinc, and 

cyanide 

Of the organic chemicals listed above, only voes were detected in groundwater at the site. Th~ 

subsurface soil and groundwater data indicate that there is a relationship between the voes detected in 

soil (especially subsurface soil) and shallow groundwater. Because of the shallow depth to groundwater 

at the site and becau~e one source of the voe contamination may· have migrated from SWMU 16 

(Section 4.2.1 ), contaminants in groundwater may have impacted subsurface soil at the site. Explosives 

and pentachlorophenol were detected very infrequently (i.e., in 1 of 62 subsurface soil samples) and were 

not detected in any groundwater samples. It is difficult to establish a relationship between inorganics in 

soil and groundwater. Of the inorganic chemicals that exceeded the migration-to-groundwater SSLs, most 

(except cadmium and cyanide) were also detected in groundwater samples collected at the site. 

However, some metals (i.e., aluminum, chromium, and vanadium) in groundwater were determined to be 

within background levels. 

6.1.2.3.B Selection of COPCs for Groundwater - SWMU 17 

Thirty-two voes (mainly chlorinated VOCs), four SVOCs, one ·explosive, 20 metals, bromide, chloride, 

and cyanide were detected in groundwater samples. Dissolved gases (methane, ethane, ethane) (ind 

ions (bromide, chloride, and sulfate) were analyzed only for treatability study samples and were detected 

in each of these samples. The comparisons of the maximum detected groundwater concentrations to 

screening levels based on the USEPA Region 9 PRGs for ingestion of tap water, USEPA MCLs, .and 

facility background levels (for metals) are presented in Table 6-8. The following chemicals were retained 

as eoPes for groundwater at SWMU 17: 

• voes - 1, 1,2,2-tetrachloroethane, 1, 1,2-trichloroethane, 1, 1-DCE, 1,2-DeA, 1,2-dichloropropane, 

benzene, bromodichloromethane, carbon tetrachloride, chloroform, cis-1,2-DCE, 

dichlorodifluoromethane, methylene chloride, TeE, toluene, total-1,2-DCE, trans-1,2-DCE, TCE, vinyl 

chloride, and naphthalene 

• BEHP 

• ROX 

• lnorganics - antimony: arsenic, barium, beryllium, cobalt, manganese, nickel, chloride, and sulfate 
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Groundwater samples collected at SWMU 17 contained elevated concentrations of the essential 

nutrients, calcium, magnesium, and sodium. For example, the maximum concentration of sodium 

(2,800,000 µg/L) is considerably greater than the health-based advisory value currently recommended by 

the USEPA, 20,000 µg/L) for sensitive individuals. The elevated levels of these inorganics reflect the tidal 

influence on groundwater quality of the aquifer underlying/downgradient of the SWMU. Chloride and 

sulfate were selected as COPCs because the maximum concentrations were greater than the USEPA 

Secondary MCLs which are based on taste and odor. However, the concentrations of the ions detected 

in groundwate.r are typical values for saline water. 

6.1.2.3.9 Selection of COPCs for Surface Water - SWMU 17 · 

Fourteen metals were detected in one surf ace water sample collected in October 2001 (The sample was 

analyzed for VOCs, SVOCs, pesticides/PCBs, explosives, metals, and cyanide). Because no surface 

water bodies, exist on SWMU 17, this sample was collected from a small marshy tributary approximately 

250 feet east of the site. 

The following chemicals were retained as COPCs for surface water at SWMU 17: 

• lnorganics - antimony, iron, and manganese 

These constituents were identified as COPCs in surf ace water because the maximum concentrations 

exceeded one or more of the human health screening levels (i.e., USEPA Region 9 risk-based screening 

concentrations for tap water and federal AWQCs for the consumption of water and organisms) and 

concentrations in the upgradient sample (23SW08). Drinking water criteria were used as the COPG 

screening levels for surface water because surf ace water criteria for human health are. currently not 

available. The use of these criteria for screening arid risk assessment is conservative because it is 

unlikely that the surf ace water at SWMU 17 would ever be used as a source of drinking water (i.e., 

potential receptors ingest 2 liters of water per day for 350 days per year). COPC comparisons of surface 

water concentrations with these criteria are presented in Table 6-9. 

6.1.2 .3.10 Selection of CO PCs for Sediment - SWMU 17 

One VOC, three pesticides, and 17 metals were detected in one sediment sample collected in October 

2001 (The sample was analyzed for VOCs, SVOCs, Pesticides/PCBs, explosives, metals, and cyanide). 

No chemicals were identified as CO PCs in sediment at SWMU 17 because the maximum concentrations 

were less than COPC screening levels based on USEPA Region 9 risk-based screening concentrations 

and/or concentrations in the upgradient sample (238008). 
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Tables 6-11 and 6-12 summarize the chemicals retained as COPCs for soil, groundwater, surface water, 

and sediment at SWMUs 16 and 17, respectively. RAGS Part D tables for COPC selection are included 

in Appendix F. 

6.2 EXPOSURE ASSESSMENT 

This portion of the risk assessment defines and evaluates, quantitatively or qualitatively, the type and 

magnitude of human exposure to the chemicals present at or migrating from a site. The exposure 

assessment is designed to depict the physical setting of the site, to identify potentially exposed 

populations and applicable exposure pathways, to calculate concentrations of COPCs to which receptors 

might be exposed, and to estimate chemical intakes under the identified exposure scenarios. 

Actual or potential exposures at SWMUs 16 and 17 were detennined based on the most likely pathways 

of contaminant release and transport, as well as human activity patterns. A complete exposure pathway 

has three components: a source of chemicals that can be released to the environment, a route of 

contaminant transport through an environmental medium, and an exposure or contact point for a human 

receptor. 

6.2.1 Conceptual Site Model 

This section discusses the conceptual site models (CSMs) for SWMUs 16 and 17. A CSM facilitates 

consistent and comprehensive evaluation of the potential risks to human health by creating a framework 

for identifying the pathways by which human receptors may come in contact with environmental media 

contaminated by site activities. A CSM depicts the relationships among the following elements, which are 

necessary for defining complete exposure pathways: 

• Site sources of contamination 

• Contaminant release mechanisms and transport/migration pathways 

• Exposure routes 

• Potential receptors 

This section summarizes the CSMs for SWMUs 16 and 17 as they apply to the HHRAs presented in this 

report. Figures 6-1 and 6-2 illustrate the CS Ms for SWMUs 16 and SW MU 17, respectively. 
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The elements of the CSM (contaminant source, release mechanisms, transport/migration pathways, 

exposure routes, and potential receptors) establish the manner and degree to which a potential receptor 

may be exposed to chemicals present at the site. The degree of risk incurred by a potential receptor 

varies according to the means of exposure, the duration of exposure, and the specific chemical to which 

the receptor is exposed. An exposure, however long in duration, does not necessarily result in an 

"unacceptable" health or environmental risk, although risks generally increase with increased frequency 

and/or duration of exposure. 

The elements of the CSM, including how they pertain to SWMUs 16 and 17, are discussed below. 

Sources of contamination, contaminant release mechanisms, transport and migration pathways, exposure 

routes, and potential receptors are defined. Table 6· 13 provides a site·specific summary of the potential 

receptors evaluated and the exposure routes addressed quantitatively for each receptor. 

6.2.1.1 Site Sources of Environmental Contamination 

SWMU 16 

SWMU 16 is located in the southern part of NWS Charteston. It encompasses an area of approximately 

1 O acres and is located within the tidal marsh zone north of Goose Creek. The area is covered by trees, 

grasses, and shrubbery. Various debris, predominantly construction rubble, lies sporadically on the 

surface. The site was the primary landfill used for disposal of solid and liquid waste generated at NWS 

Charleston between 1941 and 1978. Solid wastes included household waste, construction and 

demolition materials, empty containers from shop areas, and metal waste. In addition, approximately 500 

mercury batteries were reportedly disposed at random locations in the landfill, and 90 mm shelfs were 

dtscarded at the site, of which approximately 40 were removed in 1980. Liquid wastes included oity 

wastes and solvents generated by NWS, POMFLANT, and ships. An estimated 5,000 to 15,000 gallons 

of waste oil and solvents (i.e., toluene, MEK, xylenes, and acetone) were disposed at the site annually. 

The site was closed in 1980 and covered with approximately 2 feet of local fill soil. The general intent of 

the regrading was to cover all rubbisn and provide adequate drainage for the site. Rubbish consisting of 

mainly wood, concrete, metal, and plastic was removed from along the marsh edge, and riprap was 

installed along the edge of the marsh. All loose combustible material, except for creosoted wood, was 

burned. Oil drums located in the eastern part of the disposal area were crushed and placed under the 

soil cover. The ground beneath the drums was reportedly saturated with oil, and therefore, no burning in 

this area was conducted. The remaining material was compacted, covered, and grassed. All 

salvageable material was removed from the site. 
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At SWMU 16 the subsurface materials consists primarily three units. Filt material (sand and silt with 

varying amounts of clay and waste material) was encountered in the top 5 to 8 leet bgs. Beneath the fill 

material is interbedded marsh muck (clay and silt) and peat with a combined thickness of approximately 

25 to 35 feet. The Ashley Formation of the Cooper Group is inferred to come in contact with the overlying 

marsh muck. The potentiometric surface mimics the land surface topography. During low tide there was a 

norlheast-southwest oriented groundwater divide or mound in the central portion of the study area 

between SWMU 16 and 17. At SWMU 17 groundwater was flowing east toward the tributary of Goose 

Creek, and at the SWMU 16 to the west, southwest and northwest toward Goose Creek. A higher 

gradient existed on the eastern side of the mound as a result of topography. During high tide a similar 

flow pattern was as observed during low tide. The groundwater potentiometric surtace mimics the land 

surface topography, and there was a groundwater divide the central portion of the study area. Typically, 

the first water was encountered just beneath the upper clay unit at the land surface. Surface drainage is 

south-southwest to several tributaries that feed Goose Creek. 

As indicated in Section 4.5.1, in addition to the sources listed above, another source area was identified 

at SWMU 16 in the debris area at location 168802. This area contained elevated levels of PCBs, 

phthalates, and inorganics, (primarily lead and chromium) and can be considered a "hot spor with 

exceedances more than two orders of magnitude in excess of PRGs. 

SWMU 17 

SWMU 17 is located in the southern part of NWS, immediately east of SWMU 16. The site is rectangular 

in shape and reponedly 180 feet long and 90 feet wide. However, the actual size was suspected to be 

larger. The site was used primarily for surface disposal of solid waste between 1950 and 1978, but oils 

and missile components were also disposed at the site. Solid wastes observed across the site during the 

IAS in 1984 included rubble, paint cans and buckets, and missile components. An estimated 3,000 to 

4,000 gallons of engine oil were reponedly disposed of at the site between 1965 and 1966. 

As indicated in Section 4.5.1, three additional source areas were identified at SWMU 17, as follows: 

• The center of the depression area (soil boring 175817) contaminated primarily with TCE. The area is 

considered a "hot spot", and TCE impacts to groundwater from this source area are evident. 

• The area near an empty rusted drum nonh of the depression area at location 178814 that had 

subsurface soil primarily contaminated with carbon tetrachloride and chloroform. 
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• The unvegetated area (soil borings 17SB11 and 17SB12) near Wilkinson Way toward the western 

site boundary. COPCs from this area included lead, chromium, and PCBs. The sur1ace 

contamination in this area does not appear to extend to subsurface soil or groundwater. 

At SWMU 17, the subsurface materials consists primarily five units above the Ashley Formation of the 

Cooper Group. A low permeable clay unit at the land sur1ace was encountered throughout the SWMU 

and extends down to about 5 to 1 O 'feet bgs. Beneath the clay unit is a silt and sand unit which coarsens 

downward to a shelly sand unit. Both these units were encountered throughout SWMU 17 and have a 

combine thickness ranging from 17 to 32 feet. Beneath the shelly sand in the west portion of SWMU 17 

is a distinct silt and clay unit. The silt and clay unit changes laterally into a sand unit which was 

encountered beyond the eastern boundary of SWMU 17. The Ashley Formation of the Cooper Group is 

inferred to underlie both units (silt and clay, and sand). The upper sur1ace of the Ashley Formation of the 

Cooper Group has a relatively steep slope (2'.4%) to the north (16 feet bgs at the southern boundary and 

42 feet bgs in the north). 

Sur1ace water drains to the marshy area east of the site. The tributary in the marshy area drains to 

Goose Creek. The potentiometric surface mimics the land surface topography. During low tide there was 

a northeast-southwest oriented groundwater divide or mound in the central portion of the study area 

between SWMU 16 and 17. At SWMU 17 groundwater was flowing east toward the tributary of Goose 

Creek, and at the SWMU 16 to the west, southwest and northwest toward Goose Creek. A higher 

gradient existed on the eastern side of the mound as a result of topography. During high tide a similar 

flow pattern was as observed during low tide. The groundwater potentiometric surf ace mimics the land 

surface topography, and there was a groundwater divide the central ponion of the study area. Typically, 

the first water is encountered just beneath the upper clay unit that extents down from the land surf ace to 

about 5 to 12 feet bgs. After monitoring well completion, the static water level equilibrates at levels above 

the depth at which saturated material was first noted while drilling. 

Based on historical site data and sampling, the following parameters are among the site-related chemical 

contaminants known to be present or potentially present in environmental media at SWMUs 16 and 17: 

SWMU 16 

• Phthalates (e.g., BEHP) 

• PCBs (Aroclor-1254) 

• Chlorinated VOCs (e.g., PCE, TCE) 

• Explosives 

• Metals (e.g., lead) 
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• Chlorinated voes (primary site contaminants) 

• PAHs 

• PCBs 

• Explosives (e.g., TNT, ROX) 

• Metals (e.g., chromium) 

6.2.1.2 Potential Contaminant Release Mechanisms and Transport/Migration Pathways 
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Based on available historical infonnation for SWMUs 16 and 17, releases of potentially hazardous 

constituents to environmental media have occurred as a result of historical site operations (i.e., disposal 

of liquid and solid wastes in both sites). Media of concern at the site include surface and subsurface soil, 

air, surface water, sediment, and groundwater. 

Soil was the original source medium of concern because wastes were disposed (dumped onto surface 

soils or landfilled) at both sites. The presence of VOCs in the groundwater underlying and downgradient 

of SWMUs 16 and 17 indicates the migration of contaminants from soils to groundwater. As stated in 

Section 4.5.2, .groundwater results revealed chlorinated VOC plumes migrating outwardly from two source 

areas. One plume originates from SWMU 16, where former landfill trenches were located, and another 

originates in_ the depression area of SWMU 17. Soil contaminants may ~lso migrate from these SWMUs 

as airborne soil particulates or as vapors (i.e., YOCs were detected in soils at both SWMUs 16 and 17). 

Chromium, TCE, and carbon tetrachloride were detected in SWMU 16 or 17 surtace or subsurface soils at 

maximum concentrations exceeding USEPA SSLs for the migration of chemicals from soils to air. 

Contaminants may migrate from the SWMU 16 source .areas to the adjoining surface water bodies as the 

result of surf ace water/sediment runoff and the discharge of contaminated groundwater to the various 

streams and drainageways leading to Goose Creek. However, tidally influenced surtace waters from 

Goose Creek wash over large portions of the site, and there is an intermixing of the surface 

waters/sediments from the Creek and the soils of SWMU 16. Actual human exposure to both soils and 

sediments at SWMU 16 is limited by the tidal action in the area. 

Exposure to surface water and sediment are not expected to be an important exposure route for SWMU 

17 because streams and drainageways do not exist on the site. Risks for surface water and sediment are 

evaluated for SWMU 17 based on the one sample collected near the site. 
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The migration of voes from underlying groundwater/soils/soil gas into the indoor air of buildings at 

SWMU 17 may occur if residential or commercial/industrial buildings were to be constructed at the site in 

the future. The vapor intrusion of VOCs into structures is not considered likely for SWMU 16 because the 

site is a marshy area subject to tidal inundation, and it is very unlikely that buildings would be constructed 

in this area, as discussed in Section 6.1.2.3.3. Moreover, the site lies within the 100-year floodplain. 

However, human exposure to COPCs in the groundwater at SWMU 16 (and SWMU 17) may occur if a 

construction/excavation worker were to contact contaminated groundwater pooling at the bottom of an 

excavation pit in a future construction event. 

In summary, based on the historical information and the currently available environmental data, plausible 

contaminant release and migration mechanisms for SWMUs 16 and 17 include the following: 

• Transport of surface soil contaminants to subsurface soils and groundwater via infiltration, 

percolation, and migration within the groundwater aquifer. 

• Transport of contaminants in groundwater to subsurface soil by means of direct contact of 

groundwater in the shallow aquifer with the soil. 

• Overland runoff of surface waters, sediments, and surface soil via ditches and drainageways · 

eventually flowing into Goose Creek. 

• Migration of contaminants in groundwater (i.e., lateral migration) to potential receptor locations (e.g., 

surface water bodies) downgradien,t of the sites. 

• Migration of fugitive dusts and voes from surface soils and subsurface soils (if future construction 

and excavation activities occur) into ambient air. 

• Migration of vapors from groundwater into ambient air during future construction/excavation activities. 

• Migration of vapors from groundwater into buildings constructed on SWMU 17 in the future. 

6.2.1.3 Potential Current and Future Receptors of Concern and Exposure Pathways. 

NWS Charleston is an active naval base and will remain active for the foreseeable future. For purposes 

of completeness, this baseline HHRA considered receptor exposure under residential and industrial land 

use scenarios or as a consequence of trespass across the SWMUs. Based on current and potential future 
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land use, the following potential receptors may be exposed to contaminated environmental media within 

the study areas: 

• Trespassers - A plausible receptor under current or future land use. The area around the sites is 

composed of swamps and marshland and access is difficult. Additionally, there is a chain-link fence 

on the land sides of SWMU 16. Trespassing is assumed to be limited to older children only and is 

assumed to occur on an infrequent basis. This receptor may be exposed to potentially contaminated 

soil (incidental ingestion and dermal contact}, air (inhalation), and surface water (incidental ingestion 

and dermal contact) and sediments (incidental ingestion and dermal contact). Also potential 

exposures to surface water will be limited to wading because the streams at the sites are not deep 

enough for swimming. Direct contact with groundwater or subsurface soils is not anticipated for this 

receptor. Potential exposure to adult trespassers is expected to be s~milar to adolescent trespassers. 

Therefore, the potential risks associated with adult trespassers can be inferred by the calculated risks 

for the adolescent trespasser. 

• Occupational Workers - A plausible receptor under current and future land use. Although site 

workers (groundskeepers/maintenance personnel) may be potential receptors under current land use, 

they are not directly evaluated in the baseline risk assessment. Potential exposure for a site worker 

is expected to be much less than exposure to occupational workers, who are evaluated in the risk 

assessment under future land use. Therefore, the potential risks associated with site workers can be 

inferred by the calculated risks for the occupational worker. This receptor could be exposed to soil 

(incidental ingestion and dermal contact) and air (inhalation). To account for the possibility (however 

remote) that a building could be constructed on SWMU 17 in the future, this receptor is also 

evaluated for inhalation of vapors emitted from groundwater that might migrate into the building through 

cracks in building foundations and walls. It is anticipated that this receptor would not be routinely 

exposed to subsurface soil, groundwater, surface water, or sediment. 

• Construction Workers - A plausible receptor under future land use. No construction activities are 

currently planned for the study area. Additionally, the shallow depth to groundwater in some sections 

of the study areas would likely preclude excavation and construction. However, excavation and 

construction are plausible in other sections of the study areas. Consequently, this receptor could be 

exposed to surface and subsurface soil (incidental ingestion, dermal contact, and inhalation of 

vapors/particulates) and groundwater (dermal contact and inhalation of vapors). Routine exposure to 

surface water and sediments is not expected for the construction worker. Significant exposures by a 

construction worker to groundwater are unlikely because if a construction worker were to have 

prolonged contact with groundwater, he/she would most likely wear protective clothing such as rubber 

boots and/or hip waders, which would limit receptor exposure. Also, if significant groundwater was 
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encountered during the excavation of a trench or foundation, groundwater would most likely be 

pumped out of the excavation so that the construction activities could be completed. 

• Hypothetical Future Residents (SWMU 17 only) - An unlikely receptor under future land use 

considering that the site lies within the 100-year floodplain. Although this scenario is highly unlikely, a 

future residential scenario is typically evaluated in a risk assessment for decision-making purposes. 

For example, the need for deed restrictions at a site may be eliminated prior to site closure if minimal 

risks are estimated for residential receptors. It is assumed that a hypothetical resident may be 

exposed to soils (incidental ingestion, dermal contact, and inhalation of vapors/particulates), 

groundwater (ingestion, dermal contact, and inhalation of vapors), surface water (ingestion and 

dermal contact), and sediment (incidental ingestion and dermal contact). This receptor is also 

evaluated for exposure to vapors from groundwater in hypothetical future dwellings. 

Typically only constructionfexcavation workers are assumed to be exposed to subsurface soil. However, 

to account for the possibility that subsurface soil could be brought to the surface in a future excavation 

project, potential exposure of future residents and commercialfindustrial workers to COPCs in subsurface 

soil is also evaluated in the HHRAs. The results of the subsurface soil evaluation are presented in 

Section 6.5.2. 

Future residential use of groundwater at SWMU 16 is not evaluated in this HHRA because of the nature 

of the site and the groundwater underlying the site. The area is swampy and the groundwater quality is 

subject to tidal inundation (refer to Section 3.4.2 and the high tide line depicted on Figure 3-1), also 

causing the groundwater on the site boundaries bordering Goose Creek to be saline (refer to Section 

3.2.3, Groundwater Sampling, 4th paragraph). Furthermore, the site lies within the 100-year floodplain. 

Consequently, it is unlikely that groundwater underlying the site could be used for domestic purposes. 

However, exposure to COPCs in groundwater is evaluated for constructionfexcavation workers to account 

for the possibility that groundwater could be encountered during a future excavation project. 

Table 6-13 provides a site-specific summary of the potential receptors evaluated and the exposure routes 

addressed quantitatively for receptor. Details regarding the assumed receptor characteristics (e.g., intake 

rate, frequency, duration of exposure) are defined in Section 6.2.4. 

6.2.2 Central Tendency Exposure versus Reasonable Maximum Exposure 

Traditionally, exposures evaluated in the HHRA were based on the concept of a reasonable maximum 

exposure {RME) only, which is defined as nthe maximum exposure that is reasonably expected to occur 

at a site~ (USEPA, December 1989). However, subsequent risk assessment guidance (USEPA, February 

1992) indicates the need to address an average case or central tendency exposure (CTE). 
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To provide a full characterization of potential exposure, both RME and CTE scenarios were evaluated in 

the HHRAs for SWMUs 16 and 17. The available guidance (USEPA, May 1993) concerning the 

evaluation of CTE is limited and at times vague. Therefore, professional judgment was exercised when 

defining CTE conditions for a particular receptor at a site. 

6.2.3 Exposure Point Concentrations 

The exposure point concentration (EPC), which is calculated for COPCs only, is an estimate of the 

chemical concentration within_ an exposure unit (EU) likely to be contacted over time by a receptor and is 

used to estimate exposure intakes. Art EU is defined as the area typically encountered/traversed by a 
receptor under a particular land use scenario. For example, a residential lot size of Y. acre to 2 acres is 

often used for the evaluation of a hypothetical future resident. However, the size of an EU is typically 

based on the distribution of the chemical concentrations in a medium as well as on presumed receptor 

activity patterns. 

The following guidelines were used to calculate the EPCs for soil, groundwater, surface water and 

sediment at SWMUs 16 and17: 

• If a soil, surface water, or sediment dataset contained fewer than 10 samples, the EPC for the RME 

and CTE cases was defined as the maximum detected concentration. 

• If a soil, surface water, or sediment dataset contained 10 or more samples, the 95-percent upper 

confidence limit (UCL) on the arithmetic mean, which was based on the distribution of the data set, 

was selected as the EPC for the RME and CTE cases. EPCs were calculated following USEPA's 

Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites 

(USEPA, December 2002) using the USEPA's ProUCL software and guidance (Singh, A., et al., April 

2004). In general, the concentration selected for the EPC is the value recommended by the ProUCL 

software, subject to final review of a statistician. 

• USEPA Region 4 (USEPA, May 2000) makes an exception to the use of the UCL as the EPC for 

groundwater. According to the Region 4 guidance, groundwater EPCs should be the arithmetic 

average of the wells in the highly concentrated area of the plume. To be conservative, this risk 

assessment uses maximum detected concentrations as the EPCs for groundwater. The uncertainty 

associated with using maximum concentrations is discussed in Sections 6.4.3.2 and 6.5. 
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Tables 6-11 and 6-12 summarize the EPCs used in the HHRAs for SWMUs 16 and 17, respectively. The 

RAGS Part D Table 3s in Appendix F present the EPCs and additional statistical information, including 

the rationale for the selection of each EPC value. 

6.2.4 Chemical Intake Estimation 

The methodologies and techniques used to estimate exposure intakes are presented in this section. 

Intakes for the identified potential receptor groups were calculated using current USEPA risk assessment 

guidance (e.g., USEPA, December 1989, August 1997, and July 2004) and presented in the risk 

assessment spreadsheets. Quantitative risk assessment results are presented in RAGS Part D format 

tables (Appendix F). 

Noncarcinogenic intakes were estimated using the concept of an average annual exposure. 

Carcinogenic intakes were calculated as an incremental lifetime exposure, which assumed a life 

expectancy of 70 years. Assumptions regarding exposure are presented in Tables 6-14 and 6-15 for the 

RME and GTE scenarios, respectively. The majority of the exposure assumptions used to estimate 

chemical intakes were based on default assumptions described in several USEPA guidance documents 

(e.g., USEPA Region 4, May 2000 and July 2004). The following paragraphs discuss the non-default 

receptor-specific exposure assumptions used in the risk assessments. 

6.2.4.1 Oennal Contact with Soil/Sediment 

Direct physical contact with soil and sediment may result in the dermal absorption of chemicals. 

Exposures associated with the dermal route are estimated in the following manner (USEPA July 2004): 

where: 

Intakes; = 

Cs; = 

SA = 

AF = 

ABS = 

CF = 

EF = 

ED = 
BW = 

030604/P 

lntakesi 
= (Cai )(SA)(AF )(ABS)( CF)(E F )(ED) 

(BW)(AT) 

amount of chemical "i" absorbed during contact with soil/sediment 

(mg/kg/day) 

concentration of chemical "i~ in soil/sediment (mg/kg) 

skin surface area available for contact (cm2/day) 

skin adherence factor (mg/cm2
) 

absorption factor (dimensionless) 

conversion factor (1 x 10-e kg/mg) 

exposure frequency {days/year) 

exposure duration (year) 

body weight {kg) 
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Exposed surface areas of the body available for dermal contact are determined on a receptor-specific 

basis because they correspond with assumed human activities and clothing worn during exposure events. 

Current guidance documents (USE PA. August 199 7 and July 2004) were used to develop the default 

assumptions concerning the amount of skin surface area available for contact for a receptor. To maintain 

consistency from project to project, input parameters previously used for other NWS Charleston risk 

assessments were reviewed when developing the exposed surface areas. The rationales used to 

determine the exposed skin areas were as follows: 

• For construction/excavation workers and occupational workers exposed to surface soil or sediment, 

the surface area available for contact was assumed to be the head, hands, and forearms. The skin 

surface area is 3,300 square centimeters (cm2
) for the CTE and RME scenarios. These values 

represent the 50th_percentile areas for the head, hands, and forearms (USEPA, July 2004). 

• For adolescent trespassers, 25 percent of the total body surface area for an adolescent (aged 7 to 

16) was assumed to be available for surf ace soil and/or sediment contact. A value of 3,820 cm2 for 

the RME and CTE was derived from the 951h-percentile surface area data, as provided in Table 6-6 of 

the Exposure Factors Handbook (USEPA, August 1997). 

• For adult residents exposed to surface soil/sediment, the exposed surface area available for contact 

is the USEPA recommended value of 5,700 cm2 for the RME and CTE scenarios (USEPA July 2004). 

This value assumes that the adult resident is wearing a short-sleeved shirt, shorts, and shoes; 

therefore, the exposed skin surface is limited to the head, hands, forearms, and lower legs. 

• For child residents, the recommended value of 2,800 cm2 was used as the exposed skin surface area 

for the RME and CTE scenarios (USEPA, July 2004). This value assumes that the child resident is 

wearing a short-sleeved shirt, shorts, and no shoes; therefore, the exposed skin surface area is 

limited to the head, hands, forearms, lower legs, and feet. 

The following values of soit adherence factors provided in RAGS Part E (USEPA, July 2004) were used to 

evaluate risks from exposure to soil and sediment: 

• Construct!on/excavation workers - 0.3 mg/cm2 for the RME and 0.1 mg/cm2 for the CTE. These 

values are the 951h-percentile and geometric mean values for construction workers, respectively. 
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• Adolescent trespassers and child residents - 0.2 mg/cm2 for the RME and 0.04 mg/cm2 for the CTE. 

These values are the 951h-percentile and geometric mean values presented for soccer players (teens) 

playing in moist conditions. 

• Adult residents - 0.07 mg/cm2 for the RME and 0.01 mg/cm2 for the CTE. 

For the constituents identified as COPCs in soil, the following absorption factors were used (USEPA, July 

2004): 

• PAHs-0.13 

• PCBs-0.14 

• gamma-BHC (Lindane)- 0.04 

• Arsenic- 0.03 

• Cadmium - 0.001 

• Semivolatile organics - 0.1 

• Explosives 

·2,4-DNT - 0.102 

RDX-0.015 

As indicated in RAGS Part E, absorption factors for volatiles and other metals have not been developed 

due to insufficient data to support a default value. Therefore, risks from dermal absorption of volatiles 

and metals (other than arsenic and cadmium) from soil were not quantified in this risk assessment. The 

uncertainty associated with the omission of these constituents is discussed in the uncertainty analysis. 

Exposure frequencies and durations for occupational workers and residents are default values set by the 

USEPA and USEPA Region 4. Exposure frequency and duration for trespassers (30 days per year for 

10 years) are based on Region 4 guidance and previous risk assessments performed for NWS 

Charteston. Exposure frequency and duration for excavation/construction workers (30 days per year for 

1 year) are based on previous risk assessments performed at NWS Charteston (ABB-ES, January 1995). 

Exposure frequencies, durations, and times for potential receptors are presented in Tables 6-14 and 6-15, 

for the RME and CTE, respectively. 
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Incidental ingestion of soil and sediment by potential receptors coincides with dermal exposure. 

Exposures associated with incidental ingestion were estimated in the following manner (USEPA, 

December 1989): 

where: 

lntake5; = 
Cs; = 

IF\; = 
Fl = 
EF = 
ED = 

CF = 

BW = 

AT = 

lntakesi 
= (Csi )(I Rs )(Fl){EF)(ED)(CF) 

(BW)(AT) 

intake of contaminant "i" from soil or sediment (mg/kg/day) 

concentration of contaminant "I" in soil or sediment (mg/kg) 

ingestion rate (mg/day) 

fraction ingested from contaminated source (dimensionless) 

exposure frequency (days/year) 

exposure duration (year) 

conversion factor ( 1 x 10-a kg/mg) 

body weight (kg) 

averaging time (days); 

for noncarcinogens, AT = ED x 365 days/year; 

for carcinogens, AT= 70 years x 365 days/year 

The same exposure frequencies and durations used in the estimation of dermal intakes were used to 

estimate exposure via incidental ingestion. Default values of 1.0 were used for the fraction of soil 

ingested from the source for both the RME and CTE scenarios. Sediment ingestion rates were assumed 

to be the same as soil ingestion rates. 

6.2.4.3 Inhalation of Air Containing Fugitive Dust/Volatiles Emitted from Soil 

As stated previously, the inhalation pathway is quantitatively evaluated for chemicals identified as COPCs 

in the HHR,f\s because concentrations of several compounds (i.e., carbon tetrachloride, TCE, and 

chromium) exceeded USEPA Generic SSLs for migration from soil to air. The chemical intakes for 

inhalation exposures are determined using the concentration of the contaminant in air. Intakes of both 

particulates and vapors from soil were calculated using the same equation, as folloW5· (USEPA, 

December 1991 and July 1996): 

030604/P 

lntakea1 = [Cs1 x IR., x ET x EF x ED x (1/PEF + 1NF)] I (BW x AT) 

where: lntake 11; 

Cs; 

= 

= 

intake of chemical "i" from air via inhalation (mg/kg/day) 

concentration of chemical "i" in soil (mg/kg) 
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I Ra = 

ET = 

EF = 

ED = 
PEF = 
VF = 

BW = 

AT = 

inhalation rate (m3/hour or day) 

exposure time (hours/day) 

exposure frequency (days/year) 

exposure duration (year) 

particulate emission factor (m3/kg) 

volatilization factor (chemical-specific) (m3/kg) 

body weight (kg) 

averaging time (days); 

for noncarcinogens, AT = ED x 365 days/year; 

for carcinogens, AT= 70 yr x 365 days/year 
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The concentration of a chemical in air is calculated using the methodology provided in the USEPA's Soil 

Screening Guidance (USEPA, July 1996 and December 2002) and measured soil concentrations, 

chemical-specific data, and model default values. The following inhalation rates are used to calculate the 

inhalation intakes: for construction/excavation workers, 2.5 cubic meters (m3
) per hour for the RME and 

1.5 m3 per hour for the GTE (USEPA, August 1997 and December 2002), for occupational workers, 

2.5 m3 per hour for the RME and GTE (USEPA Region 4, May 2000), for adolescent trespassers, 

1.9 m3 per hour for the RME and 1.2 m3 per hour for the GTE (USE PA, August 1997), 20 m3 per day for 

adult residents for the RME and CTE (USEPA Region 4, May 2000), and 15 m3 per day for child residents 

6 years of age (USEPA Region 4, August . 1997) for the CTE and RME. Chemical-specific volatilization 

factors (VFs) were calculated on the USEPA's Soil Screening Guidance website 

(http://risk.lsd.ornl.gov/calc_start.shtml). The particulate emission factor (PEF) for occupational workers, 

adolescent trespassers, and child and adult residents (1.36 x 109 m3/kg) was obtained from the Soil 

Screening Guidance (USEPA, December 2002). The PEF for the construction/excavation worker (1.27 x. 

106 m3/kg) was calculated using equations and input factors from the Soil Screening Guidance (USEPA, 

December 2002). The calculation of the PEF for the construction worker is presented in Appendix F. 

6.2.4.4 Dennal Contact with Groundwater and Surface Water 

The same equation was used to estimate intakes for dermal contact with groundwater and surface water. 

As stated previously, future residential use of groundwater is not evaluated for SWMU 16 because it is 

highly unlikely that the site could ever be developed for residential land use and because the groundwater 

at the site is not potable (due to salinity). Hypothetical future residential use of groundwater is evaluated 

at SWMU 17 to account for the possibility that NWS Charleston could close in the future and be 

developed for residential purposes. Direct contact with groundwater is limited to exposure that would 

occur under residential and typical industrial and construction scenarios. Hypothetical future on-base 

residential receptors were assumed to use groundwater for domestic purposes (i.e., bathing, showering, 

dish washing) that can result in dermal exposure. Short~term dermal exposure to groundwater is 
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assumed to occur for construction/excavation workers during excavation activities. Dermal contact with 

surface water may occur while receptors are involved in certain activities such as trespassing or 

recreational uses (e.g., hiking, wading, etc.). 

The following equation was used to assess exposures resulting from dermal contact with water (USEPA, 

July 2004): 

where: 

DADw; = 

DAe-..ant = 
EV = 

ED = 

EF = 

A = 

BW = 
AT = 

. DAD,,. 
= (DA..,~ )(EV)(EO)(EF)(A) 

(BW)(AT) 

dermalty absorbed dose of chemical "i" from water (mg/kg/day} 

absorbed dose per event (mg/cm2-event} 

event frequency (events/day) 

exposure duration (year) 

exposure frequency (days/year) 

skin surface area available for contact (cm2) 

body weight (kg) 

averaging time (days); 

for noncarcinogens, AT= ED x 365 days/year; 

for carcinogens, AT = 70 years x 365 days/year 

Exposure for hypothetical future on-base residential receptors using the groundwater as a domestic water 

supply is assumed to occur on a daily basis. Exposure to groundwater for construction workers and 

exposure to surface water for trespassers and future residents were also assumed to occur each day the 

receptor visits 'the study area. Dermal intakes for residents while showering or bathing assumed total 

body exposure. For construction workers exposed to groundwater and receptors exposed to surface 

water, the exposed surface area of the body .available for contact was based on assumed activities and 

was similar to the assumptions outlined for dermal contact with soil and sediment. 

The absorbed dose per event (DAevent) was estimated using a non-steady-state approac~ for organic 

compounds and a traditional steady-state approach for inorganics. For organics, the following equations 

apply: 

If t.. ... < f, then : DA-.n. = (2)( Ki,) (FAX C...) (CF>( J 6 
i: ~"'"" ) 

. (t (1+39+38
2
)) If t .... ...i > t , then : DA .... = (KpXFAXcw XCF ~ + 2 't" 2 · 1 + B (1 + B) 
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where: 

!:event 

f 

~ 

FA 

Cw; 

't 

1t 

CF 

8 

= 
= 
= 
= 
= 
:: 

= 
= 
= 

duration of event (hour/event) 

time it takes to reach steady-state conditions (hour) 

permeability coefficient from water through skin {cm/hour) 

chemical-specific fraction absorbed {dimensionless) 

concentration of chemical "i" in water {mg/l} 

lag time (hour) 

Pi {dimensionless; equal to 3.1416). 

conversion factor (0.001 Ucm3
) 
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dimensionless ratio of the permeability of the stratum corneum relative to 

the permeability across the viable epidermis. 

Values for the chemical-specific parameters (f, ~. 't, FA, and B) were obtained from RAGS Part E, the 

current dermal guidance {USEPA, July 2004) and are presented in the risk calculation tables in Appendix· 

F. If no published values were available for a particular compound, they were calculated using equations 

provided in this guidance. 

The following non-steady-state equation was used to estimate DA.i...ent for inorganics: 

DA event = (Kp )(Cw; )(tevent) 

4 

In g~neral, the recommended default value of 0.001 was used for the dermal permeability of inorganic 

constituents. For most metals, dermal absorption is not a significant pathway because penetration 

through the skin is minimal. 

6.2.4.5 Direct Ingestion of Groundwater and Incidental Ingestion of Surface Water 

Future residents may be exposed to groundwater via direct ingestion. In addition, trespassers and future 

residents may incidentally ingest surface water. Intakes associated with ingestion of water were 

evaluated using the following general equation (USEPA, December 1989): 

where: 

lntakewi = 
Cw; = 

IRg.. = 

030604/P 

Intake.,,,; 
= (C.,,,; )(IRgw or IRsw )(EF)(ED) 

(BW)(AT) 

intake of chemical "iM from water (mg/kg/day) 

concentration of chemical "i~ in water (mg/L) 

ingestion rate for groundwater (Uday) 
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IRsw 

EF 

ED 

BW 

AT 

= 

= 
= 
= 
= 

ingestion rate for surface water (Uday) = (CR)(ET) 

CR= contact rate for surface water {Uhour) 

ET = exposure time for surface water (hour/day) 

exposure frequency (days/year) 

exposure duration (year) 

body weight (kg) 

averaging time (days); 

for noncarcinogens, AT= ED x 365 daystyear; 

for carcinogens, AT= 70 years x 365 days/year 
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For groundwater, the ingestion rate for the RME scenario was 2 liters per day for adults and 1 liter per 

day for children (USEPA Region 4, May 2000). Regional guidance (USEPA, Region 4, May 2000) was 

used to select the contact rate for surface water for the RME scenario. A value of 0.01 liter per hour is 

used for the future adult resident and adolescent trespasser, and 0.05 liter per hour is used for the future 

child resident. For surface water exposure, the exposure time was set at 1.5 hours per day under the 

RME scenario and 1 hour per day for all receptors for the CTE (USEPA, August 1997). The same 

exposure times, frequencies, and durations used to assess dermal exposure to water were used to 

estimate intakes for ingestion of water. 

6.2.4.6 Inhalation of Volatiles from Groundwater Inside Buildings by Vapor lntnJsion 

Volatilization of chemicals from groundwater into indoor air may occur if buildings were constructed on a 

site in the future, thereby exposing individuals inside buildings or dwellings. Therefore, potential risks 

associated with chemical concentrations in indoor air as a result of vapor migration from impacted 

groundwater were evaluated for hypothetical future on-site residents and workers. The Johnson and 

Ettinger Vapor Intrusion Model (USEPA, February 2004) was used to determine the indoor air 

concentration of a chemical that is present in groundwater. The model assumes that vapors of volatile 

chemicals are emitted from groundwater, migrate through cracks in building foundations, and accumulate 

in air inside buildings. The Johnson and Ettinger Model assumes that residential dwellings or commercial 

buildings have been constructed on the site and that the building dimensions and ventilation rates are 

typical of residential and commercial buildings in the United States. 

The volatility of a chemical largely determines the significance of this route of exposure. Indoor air 

concentrations of a chemical are influenced by the physical and chemical properties of the substance, 

especially solubility and vapor pressure. Low aqueous solubilities and high vapor pressures increase the 

likelihood that organic compounds found in water will also be found in indoor air. Additionally, the 

physical properties of the soil can have a great influence on the rate of diffusion of chemicals through the 

soil. 
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The following equation is used to assess intakes for inhalation of indoor air: 

where: Intake 

C1a.iild1ng 

IRa 
EF 

ED 

AT 

BW 

Intake= 
Cbuilding x I Rax EF x ED 

ATxBW 

= intake of chemical from air (mg/kg-day) 

= vapor concentration in the building (mg/m3
) as 

calculated by the model (Appendix F) 

= inhalation rate (m3/day) 

= exposure frequency (days/year) 

= exposure duration (year) 

= averaging time (days) 

for noncarcinogens, AT = ED x 365 days/year 

for carcinogens, AT= 70 years x 365 days/year 

= body weight (kg) 
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Uncertainties associated with the use of the Johnson and Ettinger Model are discussed in the uncertainty 

section of the risk assessment. Additional assumptions are contained in Section 5 of the Model Users 

Guide (USEPA, February 2004). Indoor inhalation rates are set at 20 m3 per day for adult residents and 

occupational workers and 15 m3 per day for child residents (USEPA Region 4, May 2000). 

6.2.4.7 Exposure of Workers to Volatiles In a Construction/Utility Trench 

There are no well-established models available for estimating migration of volatiles from groundwater into 

a construction/utility trench. To evaluate worker exposure to vapors in a trench, the risk assessments 

followed an approach suggested by the Virginia Department of Environmental Quality (VDEQ) Voluntary 

Remediation Program that is based on a combination of a vadose zone model to estimate volatilization of 

gases from contaminated groundwater into a trench and a box model to estimate dispersion of the 

contaminants from the air inside the trench into the above-ground atmosphere to estimate the EPC for air 

in a construction trench. The VDEQ methodology is described in the following ·sections. Vapor 

concentrations of a contaminant in a trench were estimated using the following equation: 

where: Cirerch 

CGW 

VF 

030604/P 

= 
= 

= 

Cirenc11 = CGW x VF 

air concentration of contaminant in the trench (µg/m3
) 

concentration of contaminant in groundwater (µg/L} 

volatilization factor (Um3
) 
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The model used in this risk assessment assumed that a construction project could result in an excavation 

15 feet bgs or less. If the depth to groundwater at a site was less than 15 feet, the VDEQ model assumed 

that a worker would encounter groundwater when digging an excavation or a trench. The worker would 

then have direct exposure to the groundwater. The worker would also be exposed to contaminants in the 

air inside the trench that would result from volatilization from the groundwater pooling at the bottom of the 

trench. 

The following equation was used to calculate the VF for a trench less than 15 feet deep: 

where: 

K; 

A 

F 

ACH 

v 
10-3 

104 

3,600 

= 
= 
= 
= 
= 
= 
= 
= 

VF = ( Ki x A x F x 10-J x 104 x 3, 600 ) I ( ACH x V ) 

overall mass transfer coefficient of contaminant (cm/s) 

area of the trench (m2
) 

fraction of floor through which contaminant can enter (unitless) 

air changes per hour (h"1 = 360 h-1
) 

volume of trench (m3
) 

conversion factor (Ucm3
) 

conversion factor (cm2/m2
) 

conversion factor (seconds/hour) 

Studies of urban canyons suggest that if the ratio of trench width relative td wind direction to trench depth 

is less than or equal to one, a circulation cell or cells will be set up within the trench that limits the degree 

of gas exchange with the atmosphere. In this case, the air exchange per hour (ACH) is assumed to be 

two based upon measured ventilation rates of buildings. If the ratio of trench width to trench depth is 

greater than one, air exchange between the trench and above-ground atmosphere is not restricted, and 

the ACH is assumed to be 360, based on the ratio of trench depth to the average wind speed. The risk 

assessments assumed that the width to trench depth ratio was greater than one. Therefore, the ACH 

was assumed to be 360. 

The following equation was used to calculate the overall mass transfer coefficient of (K;): 

K; = 1 I {(1/k;L) + [(RT) I (H; k;G)]} 
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where: 

k;L 

R 

T 

Hi 

K;G 

where: 

kil 

MW02 

MW; 

kl, 02 

= 

= 

= 

= 

= 

= 

= 
:;:: 

:;:: 

liquid-phase mass transfer coefficient of i (cm/B) 

ideal gas constant (atm-m3/mole-°K = 8.2 * 10-s} 

average ·system absolute temperature °K (Default = 298°K) 

Henry's Law constant of i (atm-m3/mol) 

gas-phase mass transfer coefficient of i (cm/s) 

kil = (MWOifMWi)o.s x (T/298) x kL,02 

liquid-phase mass transfer coefficient of component i (emfs) 

molecular weight of 0 2 (g/mol) 

molecular weight of component i (g/mol) 

liquid-phase mass transfer coefficient of oxygen at 25°C (cm/s) 

The value of kl, 0 2 is 0.002 centimeters per second (emfs) . 

where: 

kiG = 

MWHz()= 

kG,H20 = 

gas-phase mass transfer coefficient of component i (cm/s) 

molecular weight of water (gfmol) 

gas-phase mass transfer coefficient of water vapor at 25°C (emfs) 

The value of kG, H20 is 0.833 emfs (USEPA, April 1988) 
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Exposures associated with the inhalation route for construction workers were estimated in the following 

manner (USEPA, 1989): 

where: lntakea; = 

Ce; :;:: 

IR.. = 

ET = 
EF = 

030604JP 

= (Cai )(I Ra )(ET)(EF)(ED) 
lntake8 i 

(BW)(AT) 

intake of chemical Y from air via inhalation (mg/kg/day) 

concentration of chemical Rift in air (mg/m3
) 

inhalation rate (m3fhr) 

exposure time (hours/day) 

exposure frequency (days/year) 
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ED 

BW 

AT 

= 

= 

= 

exposure duration (year) 

body weight (kg) 

averaging time (days); 

for noncarcinogens, AT= ED x 365 days/y~ar; 

for carcinogens, AT = 70 years x 365 days/year 
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Input assumptions for the volatilization from groundwater to outdoor air model are presented in Appendix 

F. Site-specific values were used whenever possible. Model default values were used when they were 

believed to be representative of site conditions. Chemical properties were obtained from the Soil 

Screening Guidance: User's Guide (USEPA, July 1996) and are presented in the model calculations in 

Appendix F. 

6.2.4.7 Summary of Exposure Parameters 

A summary of the exposure input parameters for all exposure pathways are presented in Tables 6-14 and 

6-15 for the identified potential receptor groups. In general, standard default parameters (e.g., USEPA 

Region 4, May 2000 and USEPA August 1997), which combine mid-range and upper-end exposure 

factors, are used to assess RME conditions. CTE was assessed primarily by the use of mid-range 

exposure factors presented in current risk assessment guidance (USEPA, December 1989 and May 

1993). 

6.2.5 Exposure to Lead 

The equations and methodology presented in the previous sections cannot be used to evaluate exposure 

to lead because of the absence of published dose-response parameters. Exposure to lead was assessed 

using the following models: 

• The latest version of the USEPA's Integrated Exposure Uptake Biokinetic (IEUBK) Model for lead 

(May 2002). This model is typically used to evaluate exposure to lead in various media (e.g., soil, 

water, air) assuming a residential land use scenario. 

• The USEPA's Technical Review Workgroup (TRW) Lead Adult Lead Model (ALM) (Januarry 2003). 

This model is typically used to evaluate exposure to tead in soil only assuming a non-residential land 

use scenario. 

The IEUBK Model for lead (USEPA, May 2002) is designed to estimate blood levels of lead in children 

(under 7 years of age) based on either default or site-specific input values for- air, drinking water, diet, 

dust, and soil exposure. Studies indicate that infants and young children are extremely susceptible to 
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adverse e'ffects from exposure to lead. Considerable behavioral and developmental impairments have 

been noted in children with elevated blood-lead levels. The threshold for toxic effects from this chemical 

is believed to be in the range of 10 to 15 micrograms per deciliter {µg/dL). Blood-lead levels greater than 

10 µg/dL are considered to be a "concern." 

The IEUBK Model for lead was used to address exposure to lead in ehildren when detected groundwater 

concentrations exceed the 15 µg/L federal Action Level promulgated under the SOWA and when detected 

soil concentrations exceed the OSWER soil screening level of 400 mg/kg for residential land use 

(USEPA, July 1994). Average chemical concentrations, as well as default parameters for some input 

parameters, were used in the evaluation. Estimated blood-lead levels and probability density histograms 

are presented as support documentation for this analysis in Appendix F. 

Non-residential adult exposure to lead in soil was evaluated using USEPA's TRW for Model for lead 

(USEPA, January 2003). In this model, adult exposure to lead in soil is addressed by an evaluation of the 

relationship between the site soil lead concentration and the blood-lead concentration in the developing 

fetuses of adult women. The adult lead model generates a spreadsheet for each exposure scenario that 

is evaluated (i.e., industrial, recreational}. The output of the spreadsheet is the· probability that the blood

lead concentrations in the fetus exceeds 10 µg/L. The probability that the fetal blood-lead level will 

exceed 10 µg/L was calculated in accordance with the following USEPA guidelines: 

• Use of the TRW Interim Adult Lead Methodology in Risk Assessment (USEPA, April 1999). 

• Frequently Asked Questions (FAQs) on the Adult Lead Model (USEPA, online, August 2005). 

No models are currently available to evaluate the periodic exposure of adolescent 

trespassers/recreational users to lead. Therefore, the results of the IEUBK Model for children are used to 

qualitatively assess exposure. of this receptor, because the potential adverse effects from exposure to lead 

are expected to be of a lesser magnitude for adolescent trespassers than for children. 

6.3 TOXICITY ASSESSMENT 

The objective of the toxicity assessment is to identify th~ potential health hazards and adverse effects in 

exp_osed populations. Quantitative estimates of the relationship between the magnitude and type of 

exposures and the severity or probability of human health e'ffects are defined for the identified COPCs. 

Quantitative toxicity values determined during this component of the risk assessments were integrated 

with outputs bf the exposure assessments to characterize the potential for the occurrence of adverse 

health e'ff ects for each receptor group. 
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The toxicity value used to evaluate noncarcinogenic health effects is the RfD; carcinogenic effects are 

quantffied using the CSF. 

6.3.1 Toxicity Criteria 

RfDs and CSFs used in the HHRAs for SWMUs 16 and 17 were obtained from the following primary 

literature sources: 

• Integrated Risk Information System (IRIS) (USEPA online, August 2005). 

• USEPA Provisional Peer Reviewed Toxicity Values (PPRT\/s) - The Office of Research and 

Development/National Center for Environmental Assessment (NCEA) Superfund Health Risk 

Technical Support Center develops PPRT\/s on a chemical-specific basis when requested by 

USEPA's Superfund program. 

• Other Toxicity Values - These sources include but are not limited to California Environmental 

Protection Agency (Cal EPA) toxicity values, the Agency fqr Toxic Substances and Disease Registry 

(ATSDR) Minimal Risk Levels (MRLs), and the Annual Health Effects Assessment Summary Tables 

(HEAST) (USEPA, July 1997). 

Although RfOs and CSFs can be found in severa~ toxicological sources, USEPA's IRIS online database is 

the preferred source of toxicity values. This database is continuously updated and values presented have 

been verified by USEPA. The USEPA Region 9 PRG Tables and Region 3 RBC Tables were also used 

as a source of toxicity criteria when these criteria were not available from the aforementioned references. 

The oral and inhalation RfOs and CSFs for the constituents selected as COPCs for SWMUs 16 and 17 

are presented in Tables 6-16 through 6-19. 

6.3.2 Toxicity Criteria for Denna! Exposure 

RfDs and CSFs found in literature are typically expressed as administered doses; therefore, these values 

are considered inappropriate for estimating· the risks associated with dermal routes of exposure. Oral 

dose-response parameters based on administered doses must be adjusted to absorbed doses before the 

evaluation of estimated dermal exposure intakes is made. 

The adjustment from administered to absorbed dose was made using chemical-specific absorption 

efficiencies published in available guidance [i.e., USE PA, July 2004 (the primary reference), IRIS, ATSDR 

toxicological profiles, etc.] and the following equations: 
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Absorption efficiencies used in the risk assessments reflect USEPA's current dermal assessment 

guidance (USEPA, July 2004). 

6.3.3 Toxicity Criteria for Carcinogenic Effects of PAHs 

Limited toxicity values are available to evaluate the carcinogenic effects from exposure to PAHs. The 

most extensively studied PAH is benzo(a)pyrene, which is classified by USEPA as a probable human 

carcinogen. Although CSFs are available for benzo{a)pyrene, insufficient data are available to calculate 

CSFs for other carcinogenic PAHs. Toxic effects for these chemicals were evaluated using the concept 

of estimated orders of potential potency, which relates the potency of the other potentially carcinogenic 

PAHs to the potency of benzo(a)pyrene, as presented in current USEPA guidance (USEPA Region 4, 

May 2000 and USEPA, July 1993). The equivalent oral and inhalation CSFs for these chemica'5 were 

derived by multiplying the CSFs for benzo(a)pyrene by the orders of potential potency. 

6.3.4 Toxicity Criteria for Chromium 

Toxicity criteria are available for different forms of chromium, which is considered to be more toxic in the 

hexavalent state. Because there is no evidence to support the conclusion that hexavalent chromium is 

present at the sites, speciation analyses was not performed for SWMUs 16 and 17. However, risks 

associated with this chemical were assessed by conservatively assuming that 100 percent of the reported 

total chromium result is attributable to hexava\ent chromium. 

6.4 RISK CHARACTERIZATION 

This section provides a characterization of potential human health risks associated with potential 

exposures to COPCs at SWMUs 16 and 17. Section 6.4.1 outlines the methods used to quantitatively 

estimate the type and magnitude of potential risks for human receptors. Summaries of the risk 

characterization for SWMUs 16 and 17 are provided in Section 6.4.3. 

6.4.1 Quantitative Analysis 

Quantitative estimates of risk were calculated according to risk assessment methods outlined in USEPA 

guidance (USEPA, December 1989). Lifetime cancer risks are expressed in the form of dimensionless 
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probabilities, referred to as ILCRs, based on CSFs. Noncarcinogenic risk estimates are presented in the 

form of HQs determined through a comparison of intakes with published RfDs. 

ILCR estimates were generated for each COPC using estimated exposure intakes and published CSFs, 

as follows: 

ILCR =(Estimated Exposure lntake)(CSF) 

If the above equation resulted in an ILCR greater than 0.01, the following equation was used: 

ILCR = 1-[exp(-Estimated Exposure lntake)(CSF)] 

An ILCR of 1 x 10-6 indicates that the exposed receptor has a one-in-one-million chance of developing 

cancer under the defined exposure scenario. Alternatively, such a risk may be interpreted as 

representing one additional case of cancer in an exposed population of one million persons. 

As mentioned previously, noncarcinogenic risks were assessed using the concepts of HQs and His. The 

HQ for a COPC is the ratio of the estimated intake to the RfD, as follows: 

HQ= (Estimated Exposure Intake) I (RfD) 

An HI was generated by summing the individual HQs for all COPCs. The HI is not a mathematical 

prediction of the severity of toxic effects and therefore is not a true "risk"; it is simply a numerical indicator 

of the possibility of the occurrence of noncarcinogenic (threshold) effects. 

6.4.2 Comparison of Quantitative Risk Estimates to Benchmarks 

To interpret the quantitative risks and to aid risk managers in determining the need for remediation at a 

site, quantitative risk estimates were compared to typical benchmarks. Calculated ILCRs were interpreted 

using the USEPA's "target range" (1 x 10-6 to 1 x 10-4), and His were evaluated using a value of 1.0. 

USEPA has defined the range of 1 x 10-6 to 1 x 10-4 as the ILCR "target range" for most hazardous waste 

facilities addressed under CERCLA and RCRA Individual or cumulative ILCRs greater than 1 x 10-4 are 

typically not considered as protective of human heal th, and ILCRs less than· 1 x 10-6 are regarded as 

protective. Risk management decisions are necessary when the ILCR is within the 1 x 10-4 to 1 x 10-S 

cancer risk range. 

An HI exceeding unity (1.0) indicates that there may be potential noncarcinogenic health risks associated 

with exposure. If an HI exceeded unity, a segregation of target organ effects associated with exposure to 
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COPCs was performed. Only those chemicals that affect the same target organ(s) or exhibit similar 

critical effect(s) were regarded as truly additive. Consequently, it may be possible for a cumulative HI to 

exceed 1.0, but no adverse health effects are anticipated if the COPCs do not affect the same target 

organ or exhibit the same critical effect. 

6.4.3 Results of the Risk Characterization 

This section contains a summary of the results of the risk characterization for SWMUs 16 and 17. Results 

for SWMU 16 are presented in Section 6.4.3.1, and results for SWMU 17 are presented in Section 

6.4.3.2. Quantitative risk estimates for potential human receptors are developed for those chemicals 

identified as COPCs. Uncertainties associated with the risk estimates are discussed in Section 6.5. The 

methodology used to calculate the risks presented in this section is provided in Sections 6.2 and 6.3. 

For SWMU 16, potential cancer risks and His were calculated for currenUfuture adolescent trespassers, 

future construction/excavation workers, and occupational workers under the RME and CTE scenarios. 

For SWMU 17, potential cancer risks and His were calculated for currenUfuture adolescent trespassers, 

future construction/excavation workers, occupational workers, and hypothetical on-site residents under 

the RME and CTE scenarios. 

Sample calculations are presented in Appendix F, and the results of the risk assessment in RAGS Part D 

format are included in Appendix F. 

6.4.3.1 Risk Characterization Results for SWMU 16. RME 

This section presents risks associated with exposure to soil, groundwater, surface water, and sediment at 

SWMU 16. Risks were evaluated for constructio·n workers, occupational workers, and adolescer:it 

trespassers . Because SWMU 16 is a swampy area affected by tidal influences, a future residential 

scenario is not considered likely for the site and is not evaluated in this HHRA. 

Noncarcinogenic Risks - SWMU 16- RME 

Noncarcinogenic risks (RME case) for SWMU 16 are presented in Table 6-20. The cumulative His for 

construction/excavation workers and adolescent trespassers under tne RME scenario were less than 

unity (1.0) when evaluated on a target organ/effect basis (i.e ., the His developed on a target-organ

specific basis did not exceed 1 ), indicating that adverse noncarcinogenic health e~ects are not anticipated 

for these receptors under the defined exposure conditions. It can be inferred from the results for the 

adolescent trespasser that the HI for an adult trespasser would also be acceptable (because 
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noncarcinogenic risks calculated adolescents are generally greater than risks for adults). Cumulative His 

for occupational workers exceeded unity. 

The cumulative HI for the occupational worker was 6. The major contributor (HJ greater than 1) to this HI 

was Aroclor-1254 in surface soil (HQ= 5). The fulltime occupational worker (exposed 250 days per year) 

is not considered to be a likely receptor at SWMU 16 but, as stated in Section 6.2.1.3, this receptor was 

conservatively evaluated to account for worker exposures that might occur at the site. A more reasonable 

receptor might be a maintenance worker who is expected to be exposed on a less frequent basis. For 

example, if a maintenance worker entered the site once a week and was assumed to be exposed 50 days 

per year, the HQ for Aroclor-1254 would be less than unity. 

Carcinogenic Risks - SWMU 16 - RME 

Carcinogenic risks for the RME at SWMU 16 are presented in Table 6-20. Cumulative ILCRs for all 

receptors evaluated (construction/excavation workers, occupational workers, and adolescent trespassers) 

were within the USEPA risk management range, 1x10-s to 1x10-4, although for the occupational worker 

risks were at the end of the range at 1x10-4. Primary contributors (ILCRs between 10-5 and 10-4) to the 

risks were Aroclor-1254 and BE.HP. 

6.4.3.2 Risk Characterization Results for SWMU 17 - RME 

Noncarcinogenic Risks - SWMU 17 - RME 

Noncarcinogenic risks (RME case) for SW MU 17 are presented in Tabte 6-21. Cumulative His for 

excavation/construction workers, occupational workers, and adolescent trespassers under the RME 

scenario were less than unity (1.0), indicating that no toxic effects are anticipated for these receptors 

under the defined exposure conditions. Cumulative His for future adult and child residents e.xceeded 

unity. 

Elevated His for future ;:idult and child residents (His = 154 and 65 respectively) were mainly due to 

exposure to groundwater by ingestion and inhalation (of vapors during showering and as a result of vapor 

intrusion). According to USEPA Region 4 risk assessment guidance (USEPA Region 4, May 2000), the 

risk estimates for inhalation during showering were assumed to be equal to those estimated for the 

ingestion of water. Chlorinated VOCs in groundwater were the major contributors to the total His. Other 

contributors to the groundwater His (HI greater than 1) were arsenic, beryllium, cobalt, manganese, and 

nickel. As noted previously, · the His for groundwater were based on the maximum detected 

concentrations of each COPC. Target organ-specific His for exposure to surface soil, subsurface soil, 

surface water and sediment were less than unity for all receptors. 
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Carcinogenic risks for the AME scenario are presented in Table 6-21. Cumulative ILCRs for the 

construction worker, occupational worker, and adolescent trespasser were within the USEPA target risk 

range, 1 x1 O.{; to 1x10"4
• Total I LC Rs for future residents (child + ad ult) exceed the target risk range. 

The primary contributors to the elevated ILCRs (ILCRs greater than 104
) for residents were chlorinated 

VOCs and arsenic in groundwater (by ingestion and inhalation). The ILCRs for VOCs in groundwater 

account for approximately 99 percent of the total site ILCRs. T otat ILCRs for residential exposure to surf ace 

soil were within the USEPA's target risk range. No carcinogens were identified as COPCs for surface water 

and sediment. 

The His and ILCRs calculated for exposure to soil, grounqwater, surface water, .and sediment at SWMU 

17 are subject to the following significant sources of uncertainty: 

• The His and ILCRs for groundwater were based on exposure to maximum concentrations of each 

COPC. This greatly overestimates the risks for groundwater because it assumes that receptors are 

exposed (350 days a year for 30 years) to the maximum concentration of a COPC across the site 

regardless of the location of the maximum concentration. 

• Even though risk estimates for future residents from exposure to arsenic in groundwater exceeded 

1.0x1 o-4, the average concentration of arsenic (detected in 11 of 43 groundwater samples) was 

3.7 µgA.., which is less than the USEPA MCL (10 µg/L) and the NWS Charleston facility background 

screening level (4.4 µg/l). It should be noted that exposure to the MCL for arsenic results in an ILCR 

greater that 1 x 104
• 

• Groundwater is not currently used at the site nor is it expected to be used in the future. 

• Similar to groundwater, the EPCs determined for other media at SWMU 17 (and SWMU 16) were 

often the maximum detected concentrations because: (1) there were less than 1 O samples in a 

dataset, (2) the calculated UCL was greater than the maximum concentration, or (3) there was an 

insufficient number of positive detections in a dataset. 

• As per USEPA Region 4 guidance, risks for inhalation of vapors while showering with groundwater are 

set equal to the risks for ingesting 2 liters of groundwater per day. This, in effect, means that risks for 

ingestion of VOCs are doubled when calculating the cumulative risk estimates for a given receptor. This 
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approach increases the uncertainty in the calculated risks because the risks for inhalation while 

showering are not based on chemical-specific factors (e.g., Henry's Law Constants). 

6.4.3.3 IEUBK and ALM Results 

Lead was identified as a COPC for surface soil at SWMUs 16 and 17 because the maximum lead 

concentrations (12,400 mg/kg and 667 mg/kg, respectively') exceeded the 400 mg/kg OSWER soil 

screening level for residential land use. Lead was also identified as a COPC for surface water at SWMU 

16 because the maximum detected concentration (15.5 µg/I ) exceeded the USEPA SOWA Action Level 

at the tap (15 µg/L). 

As discussed in Section 6.2.5, the methodology used to calculate the risks presented in Sections 6.4.3.1 

through 6.4.3.2 cannot be used to evaluate exposure to lead because of the absence of published dose

response parameters. Exposure to lead was assessed using the USEPA's IEUBK Model for lead, 

(USEPA, May 2002) and the USEPA's TRW ALM (USEPA, January 2003). The IEUBK model is typically 

used to evaluate lead exposure assuming a residential land use scenario, and the TRW model is used to 

evaluate lead exposure for non-residential land use scenarios. 

The blood-lead concentration of a receptor is considered a key indicator of the potential for adverse 

health effects. The IEUBK and TRW models calculate the probability of a receptor's blood-lead level 

exceeding 1 o µg/dl. The USE PA goal is to limit the childhood risk of exceeding a 1 o µg/dL blood-lead 

concentration to 5 percent. 

Current US EPA guidance (USEPA, online, August 2005) recommends using the average concentration to 

evaluate exposure to lead. Therefore, the average lead concentrations in surface soil (2,760 mg/kg at 

SWMU 16 and 94 mg/kg at SWMU 17), the average concentration in surface water at SWMU 16 

(4.4 µg/L), and model default values for other model parameters were used in the IEUBK and TRW model 

analyses. 

6.4.3.3.1 Lead Model Results for SWMU 16 

Child Lead Model (IEUBK) Results - SWMU 16 

This section presents the IEUBK Model results for exposure to surface soil at SWMU 16 by adolescent 

trespassers. This is a conservative use of the model because it is designed to evaluate residential child 

exposure to lead and, as stated previously, a residential exposure scenario is not evaluated at SWMU 16. 

Moreover, there is a security chain-link fence around SWMU 16 on the land side. Because no models are 

'030604/P 6-46 CT00137 



Rev. 0 
03/06 

available to evaluate the periodic exposure of adolescent trespassers to lead in environmental media, the 

IEUBK Model is used to conservatively assess exposure for the trespasser. 

The results of the IEUBK model evaluation for suriace soil at SWMU 16 indicate that the estimated 

geometric mean blood-lead level for a child resident is 18. 7 µg/dL. This blood-lead level exceeds the 

U8EPA established level of concern (10 µg/dl). Approximately 90.9 percent of children are expected to 

experience blood-lead levels greater than 1 O µg/dL. This estimate is greater than USEPA's goal of 

limiting exposure to lead so that no more than 5 percent of the exposed children have an estimated 

blood-lead level greater than the established level of concern (i.e., 1 o µg/dl). The analytical data for lead 

in surface soil at SWMU 16 indicate that a 'hotspot" situation exists at the site because the maximum 

concentration (12,400 mg/kg) in Sample 16-8-02-00 is several orders of magnitude greater than 

concentrations in the other surface soil samples. In order to evaluate the effects of the hotspot, the 

IEUBK Model was also run using the maximum concentration and the average concentration of the other 

samples with the hotspot removed. The results of the three model runs are presented in the following 

table. 

IEUBK Model Analysis of "Hotspot" in Surface Soil at SWMU 16 

Predicted Geometric Mean 
Probability of the Child Blood· 

Lead Concentration 
Blood-Lead Level (µg/dL) 

Lead Level Exceeding 10 µg/dL 
(percent) 

11,000 mg/kg (Maximum) 
(averaQe of duplicate pair) 

42.3 99.8 

2, 760 mg/kg (Average of All 18.7 90.8 
Samples) 
10.2 mg/kg ) Average of Samples 1.7 0.007 
with Maximum Removed) 

As indicated in the above table, there is a considerable difference in predicted child blood lead levels 

when Sample 16-8-02-00 is removed from the data set. The predicted blood-lead levels and probabilities 

of exceeding the USEPA goal of 1 O µg/dl are unacceptable when exposure to the maximum and to the 

average (of all samples) is assumed. The predicted blood-lead levels and probabilities are well below the 

USEPA goals when the lead concentration in Sample 16-8-02-00 is removed. 

No models are currently available to evaluate the periodic exposure of children to lead in surface water. 

However, if the average concentration of lead in surface water (4.4 µg/L) was evaluated in the IEUBK 

model, the predicted blood-lead levels and probabilities of exceeding U1e blood-lead levels would be 

acceptable (the predicted child blood lead level is 3.4 µg/dL (geometric mean) and the probability of 

exceeding the level of concern would be 1.16). This evaluation is conservative because the IEUBK Model 

assumes daily residential exposure to lead in soil and drinking water as opposed to the periodic exposure 

expected for surface water and sediment. 
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As stated above, the results of the IEUBK Model for children were used to qualitatively assess exposure 

of the adolescent trespasser. Because the risks for a small child assumed to be exposed to lead at 

SWMU 16 on a daily basis exceeded USEPA benchmarks, the risks to an older child exposed to surface 

soil at the site may also be unacceptable. However, the older trespasser would be exposed less often 

than the child resident, and the risks for the trespasser are likely to be significantly less for adolescent 

trespassers than those predicted for residential children. 

Adult Lead Model Results - SWMU 16 

The central estimate blood-lead levels for construction workers exposed (30 days per year) to the 

average concentration of lead in surface soil (2,760 mg/kg) ranged from 5.9 to 6.1 µg/dl. The 

probabilities that blood-lead levels of fetuses of adult workers would be greater than 1 O µg of lead per 

deciliter of blood ranged from 19.8 to 23.7 percent. These estimates exceed the USEPA's goal of limiting 

exposure to lead so that no more than 5 percent of the exposed receptors have an estimated blood-lead 

level greater than the established level of concern (i.e., 1 o µg/dL). 

The central estimate blood-lead levels for occupational workers exposed (250 days per year) to the 

average concentration of lead in surface soil (2,760 mg/kg) ranged from 6.0 to 6.2 µg/dl. The 

probabilities that blood-lead levels of fetuses of adult workers would be greater than 10 µg of lead per 

deciliter of blood ranged from 20.5 to 24.4 percent. These estimates exceed the USEPA's goal of limiting 

exposure to lead so that no more than 5 percent of the exposed receptors have an estimated blood-lead 

level greater than the established level of concern (i.e., 10 µg/dL). 

Summary of Lead Model Evaluation for SWMU 16 

The IEUBK and ALM analysis of lead in surface soil at SWMU 16 indicated that risks from exposure to the 

average concentration of lead (2,760 mg/kg) would result in unacceptable child and fetus (of workers) 

blood lead levels. Also, the probabilities that the blood-lead levels of fetuses of adult workers would be 

greater than 1 O µg of lead per deciliter of blood exceeded U8EPA goals. As discussed previously, these 

risks are due to the lead concentration in sample 16-S-02-00 (12,400 mg/kg), which is located within the 

debris area in the southern portion of the site. Lead concentrations in the other three nearby surface soil 

samples (7.8, 11.8, and 11.1 mg/kg) are several orders of magnitude lower than the maximum 

concentration and significantly less than screening criteria. This sample also contains concentrations of 

antimony, barium, cadmium, chromium, and zinc more than an order of magnitude greater than the other 

nearby samples. Therefore, this location (168802) probably represents a "hotspot" at the site. 
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The results of the IEUBK model evaluation for surface soil at SWMU 17 indicate that the estimated 

geometric mean blood-lead level for a child resident is 2.46 µg/dL which is less than the established level 

of concern ( 10 µg/dl). Approximately 0 .14 percent of children are expected to experience blood-lead 

levels greater than 10 µg/dL This estimate is less than USEPA's goal of limiting exposure to lead so that 

no more than 5 percent of exposed children have an estimated blood-lead level greater than the 

established level of concern (i.e., 1 O µg/dL). 

As discussed above, no models are currently available to evaluate the periodic exposure of adolescent 

trespassers to lead in environmental media. Therefore, the results of the IEUBK Model for children were 

used to qualitatively assess exposure of this receptor. Because the risks for a small child assumed to be 

exposed to lead at SWMU 17 on a daily basis were found to be acceptable, it can be assumed that the 

riskl' to an older child exposed to the same medium periodically are also acceptable. Evaluating the 

trespasser using the IEUBK Model is considered to be a conservative approach because potential 

adverse effects from exposure to lead are expected to be of a lesser magnitude for adolescent 

trespassers than for residential children. 

Adult Lead Model Results - SW MU 17 

The central estimate blood-lead levels for construction workers exposed to the average concentration of 

lead in surface soil (94 mg/kg) ranged from 1.7 to 1.9 µg/dl. The probabilities that blood-lead levels of 

fetuses of adult workers would be greater than 1 O µg lead/dl of blood ranged from 0.5 to 1.6 percent. 

These estimates are less than the USEPA's goat of limiting exposure to lead so that no more than 

5 percent of exposed receptors have an estimated blood-lead level greater than the established level of 

concern (i.e., 10 µg/dL). 

The central estimate blood-lead levels for occupational workers exposed to the average concentration of 

lead in surface soil (94 mg/kg) ranged f ram 1. 7 µg/dl to 1.9 µg/dl. The probabilities that blood-lead 

levels of fetuses of adult workers would be greater than 1 O µg lead/dL of blood ranged from 0.5 to 

1.6 percent. These estimates are also less than the USEPA's goal of limiting exposure to lead so that no 

more than five percent of the exposed receptors have an estimated blood-lead level greater than the 

established level of concern (i.e., 1 O µg/dl). 
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The IEUBK and ALM analysis of lead concentrations in surface soil at SWMU 17 indicated that predicted 

blood levels for children, potential construction, and occupational workers and their fetuses were 

acceptable (i.e., within USEPA's goals and the probabilities of exceeding these goals from exposure to 

lead in soil were less than the USE PA goal of 5 percent). 

The results of the IEUBK and ALM modeling are presented in Appendix F. 

6.4.3.4 Risk Characterization Results for SWMU 16 • CTE 

This section summarizes the results of the CTE evaluations for SWMU 16 using the exposure parameters 

presented in Table 6-15. 

Noncarcinogenic Risks-SWMU 16 - CTE 

Cumulative His for construction/excavation workers, occupational workers, and adolescent trespassers 

under the CTE scenario were equal to or less than unity (1.0) when evaluated on a target organ/effect 

basis, indicating that no toxic effects are anticipated for these receptors under the defined exposure 

conditions. 

Carcinogenic Risks -SWMU 16- CTE 

Cumulative ILCRs for all receptors (i.e., construction workers, occupational workers, and adolescent 

trespassers were withln the USEPA target risk range, 1x10-11to1x10-4. 

The His and ILCRs for the CTE case at SWMU 16 are presented in Table 6-22. 

6.4.3.5 Risk Characterization Results for SWMU 17 • CTE 

Noncarcinogenic Risks - SWMU 17 - GTE 

Cumulative His for construction/excavation workers, occupational workers, and adolescent trespassers 

under the CTE scenario were less than unity (1.0), indicating that adverse noncarcinogenic health effects 

are not anticipated for these receptors under the defined exposure conditions. Cumulative His for future 

adult residents and future child residents exceeded unity. 

Elevated His for future adult and child residents (His = 70 and 31, respectively) were mainly due to 

exposure to groundwater by ingestion and inhalation (via showering and vapor intrusion). According to 
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USEPA Region 4 risk assessment guidance (USEPA Region 4, May 2000), the risk estimates for 

inhalation during showering are assumed to be equal to those estimated for the ingestion of water. 

Chlorinated VOCs in groundwater were the major contributors to the total His. Other contributors to the 

groundwater His (HI greater than 1) were arsenic, cobalt, and manganese. As noted previously, the His 

for groundwater were based on the maximum detected concentrations of each COPC. His for exposure to 

surface soil, subsurface soil, surtace water and sediment were less than unity for all receptors. 

Carcinogenic Risks - SWMU 17 - CTE 

Cumulative ILCRs for the cons,truction worker, occupational worker, and adolescent trespasser were 

within the USEPA target risk range, 1x10'6 to 1x10"4
• Total ILCRs for future resident (child + adult) 

exceeded the target risk range. 

The primary contributors to the elevated ILCRs (ILCRs grea.ter than 10-4) for hypothetical future residents 

were chlorinated VOCs (especially, PCE and TCE) in groundwater (by ingestion and inhalation). Total 

residential ILCRs for soil, surface water, and sediment were with USEPA's target risk range. 

The His and ILCRs for the GTE case for SWMU 17 are presented in Table 6-23. 

6.5 UNCERTAINTY ANALYSIS 

This section presents a summary of uncertainties inherent in the risk assessment and includes a 

discussion of how they may affect the quantitative risk estimates and conclusions of the risk analysis. 

The baseline HHRAs for SWMUs 16 and 17 was performed in accordance with current USEPA guidance. 

However, there are varying degrees of uncertainty associated with the baseline HHRA. The following 

sections discuss general uncertainties in risk assessment and uncertainties specific to the risk 

assessments for SWMUs 16 and 17. 

Uncertainty in the selection of COPCs was related to the current status of the predictive databases, the 

grouping of samples, the numbers, types and distributions of samples, data quality, and the procedures 

used to include or exclude constituents as COPCs. Uncertainty associated with the exposure 

assessment included the values used as input variables for a given intake route or scenario, the 

assumptions made to determine EPCs, and the predictions regarding future land use and population 

characteristics. Uncertainty in the toxicity assessment included the quality of the existing toxicity data 

needed to support dose-response relationships and the weight-of-evidence used to determine the 

carcinogenicity of COPCs. Uncertainty in risk characterization was associated With exposure to multiple 

chemicals and the cumulative uncertainty from combining conseivative assumptions made in earlier steps 

of the risk assessment process. 
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Whereas there were various sources of random uncertainty and bias, the magnitude of bias and 

uncertainty and the direction of bias were influenced by the assumptions made throughout the risk 

assessment including selection of COPCs and selection of values for dose-response relationships. 

Throughout the entire risk assessment, assumptions that considered safety factors were made so that the 

final calculated risks were overestimated. 

Generally, risk assessments involve two types of uncertainty, measurement and informational uncertainty. 

Measurement uncertainty refers to the usual variance that accompanies scientific measurements. For 

example, this type of uncertainty is associated with analytical data collected for each site. The risk 

assessment reflects the accumulated variances of the individual values used. 

Informational uncertainty stems from inadequate availability of information needed to complete the toxicity 

and exposure assessments. Often, this gap is significant, such as the absence of information on the 

effects of human exposure to low doses of a chemical, the biological mechanism of action of a chemical, 

or the behavior of a chemical in soil. 

After the risk assessment is complete, the results must be reviewed and evaluated to identify the type and 

magnitude of uncertainty involved. Reliance on results from a risk assessment without consideration of 

uncertainties, limitations, and assumptions inherent in the process can be misleading. For example, to 

account for uncertainties in the development of exposure assumptions, conservative estimates were 

made to ensure that the particular assumptions were protective of sensitive subpopulations or the 

maximum exposed individuals. If a number of conservative assumptions are combined in an exposure 

model, the resulting calculations can propagate the uncertainties associated with those assumptions, 

thereby producing a much larger uncertainty for the final results. This uncertainty is biased toward 

overpredicting both carcinogenic and noncarcinogenic risks. Thus, both the results of the risk assessment 

and the uncertainties associated with those results must be considered when making risk management 

decisions. 

This interpretation of uncertainty is especially relevant when the risks exceed the point of departure for 

defining "acceptable" risk. For example, when risks calculated using a high degree of uncertainty are less 

than an acceptable risk level (i.e., 10-a), the interpretation of no significant risk is typically straightforward. 

However, when risks calculated using a high degree of uncertainty exceed an acceptable risk level (i.e., 

10-4), a conclusion can be difficult unless uncertainty is considered. 
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The most significant issues related to uncertainty in COPC selection at SWMUs 16 and 17 are the 

usability of existing databases, the screening levels used, the inclusion of chemicals potentially 

attributable to background in the quantitative risk assessment, the selection of COPCs using USEPA 

generic SSLs for transfers from soil to groundwater, the selection of arsenic as a COPC, and the absence 

of screening levels for a few chemicals detected in the site media. A brief discussion of each of these 

issues is provided in the remainder of this section. 

Usability and Completeness of Existing Databases 

Data from samples collected from investigations conducted from 2001 to 2005 were used to assess risks 

to potential human receptors. The TtNUS data were validated according to USEPA data ~alidation 

guidelines. The database was supplemented with VOC data (unvalidated) collected by Solutions-IES in 

establishing baseline conditions for their pilot-scale treatability study. Fixed-base analytical results only 

were used in the quantitative risk evaluation. Data regarded as unreliable (i.e., qualified as "R" during the 

data validation process) were not used in the quantitative risk assessment. The elimination of data 

qualified_ as "A~ may increase the uncertainty in the risk assessment. However, the chemicals qualified as 

"A" are typically not constituents of concern at SWMUs 16 and 17 (e.g., hexachlorophene) or the 

unreliable results occurred in only a few samples. In addition, most of the results qualified as unreliable 

were detection limits of non-detects (qualified "UR"). Therefore, it is unlikely that risks have been 

underestimated by the removal of the unreliable data from the datasets. 

In some cases, the sizes of the databases are somewhat limited and this may increase the uncertainty in 

the calculated risks. For example, only one surface water and sediment sample were collected at SWMU 

17. No surface water bodies exist on SWMU 17; this sample was collected from a marshy area, not on 

the site, and the risks calculated at this location were acceptable. Because surface water bodies do not 

actually exist on the site, the uncertainty associated with the small datasets is probably not meaningful. 

The surface soil dataset for SWMU 16 consisted of four samples. The surface soil sampling program at 

SWMU 16 was limited because the existing soil cover was not believed to be contaminated. The site was 

closed in 1980 and covered With approximately. 2 feet of local fill soil. One surf ace soil sample location 

(16SS01) was included in the SWMU 16 sampling program to determine the chemical characteristics of 

the 2-foot soil cover fill material; there were no exceedances of criteria reported for the sample. In 

addition, three surf ace soil samples were collected within an appreciable debris pile area located in the 

southern area of SWMU 16. It is believed the debris pile originated after soil cover placement in 1980. 

One location ( 16SS02) had chemicals with criteria exceedances and is considered a hotspot. The risks 

were based on the maximum detected concentrations in this area (at location 16SS02). Because the 
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sampling was biased and risks were based on maximum concentrations, it is likely that the risks 

calculated for surface soil at SWMU 16 are overestimated. An additional issue at SWMU 16 is the fact 

that a large portion of the site is marshy and subject to tidal influences, and it may not be possible to 

distinguish between true surface soil and sediment (seven samples classified as sediment were also 

collected at the site). 

Considering that SWMU 16 was an industrial landfill, it would be difficult to adequatety characterize its 

contents with certainty. The purpose of the investigation was to identify ~hot spots" of contamination. 

Four soil borings (16S801 through 16S804 with up to three subsurface soil samples per boring) were 

included in the SWMU 16 field program, and were located in anomalous areas based on the geophysical 

survey and were considered as likely biased high concentration sampling locations and were considered 

likely waste disposal areas. Additional borings were planned to investigate the suspected former trench 

locations and to refine contamination at the debris pile area and waste oil tank area. Five permanent 

monitoring wells were installed and groundwater sampled at SWMU 16. The wells intercept groundwater 

flowing to Goose Creek and were placed as far outward as site conditions allowed to serve as perimeter 

wells. Moreover, additional temporary wells and permanent monitoring wells were planned in and around 

the suspected former trench locations and the waste oil tank area. Unfortunately, the work was not 

conducted; clearance for drilling was not granted because the readings from the magnetometer used for 

UXO clearance indicated the potential presence of buried metal (possible ordnance). Therefore, the risk 

assessment is base on an incomplete characterization of the landfill contents and under1ying 

groundwater. 

Numerous soil samples were collected at SWMU 17. The soil borings w~re generally located in a grid 

pattern across the site, extending past the site perimeter and placed to address geophysical survey 

anomalies and field observations such as the presence of empty drums at the ground surf ace. Several of 

the soil borings were placed in a depression area where dumping of drums was suspected because of 

elevated soil and groundwater concentrations in that area. However, the characterization of SWMU 17 

cannot be considered complete because of the random nature of the historical disposal operation. 

Elimination of Inorganic Chemicals Potentially Attributable to Background 

As per USEPA Region 4 guidance, some metals were eliminated from the quantitative risk assessment 

because their maximum concentrations were less than facility background levels tor soil and 

groundwater. The following metals were eliminated as COPCs on the basis of background: 

SWMU 16 Surface Soil- aluminum, arsenic, cobalt, iron, mercury, selenium, and vanadium 

SWMU 16 Subsurface Soil - none 

SWMU 16 Groundwater - barium and manganese 
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SW MU 16 Surface Water - a rs en ic 

SWMU 16 Sediment - aluminum, arsenic, iron, manganese, and vanadium 

SWMU 17 Surface Soil- iron and vanadium 

SWMU 17 Subsurface Soil- iron, mercury, and thallium 

SW MU 17 Groundwater - aluminum, chromium, iron, and vanadium 

SWMU 17 Surface Water - arsenic and vanadium 

SWMU 17 Sediment - aluminum, arsenic, iron, manganese, and vanadium 

Rev. o 
03/06 

The elimination of these metals from the quantitative risk assessment could result in an underestimation 

of risk. However, in most cases, the underestimation is likely to be negligible because, although the 

maximum concentrations exceeded the Region 9 risk-based screening levels based on an HI of 0.1, the· 

concentrations were less than the Region 9 PRGs based on an HI of 1. For example, the maximum 

concentration of aluminum in surf ace soil at SWM U 16 ( 14,200 mg/kg) exceeded the risk-based 

screening concentration (7 ,600 mg/kg). This concentration is less than the residential PRG value of 

76,000 mg/kg and corresponds to an HO of appro~imately 0.2, which is less tha_n the HI benchmark of 1. 

In addition, a number of metals eliminated as COPCs on the basis of background exceeded USEPA 

SSLs for migration to groundwater but not Region 9 risk-based screening levels. An example of this is 

cobalt in surface soil at SWMU 16. The maximum concentration of cobalt (1.1 mg/kg) exceeded the soil

to-groundwater SSL (O.H mg/kg) but was less than the risk-based screening level (140 mg/kg) and 

significantly less than the Region 9 PRG value (1,400 mg/kg). The calculated HQ for cobalt would be 

0.0008 (1.1 /1400), which is much less than 1. Based on these facts, the elimination of most metals on the 

basis of background has a minimal impact on the calculated risks. 

A notable exception to the above discussion is iron in groundwater at SWMU 17. The maximum site 

concentration of iron was 360,000 µg/L, the background screening level is 521,000 µg/L, the risk-based 

screening level is 1, 100 µg/L, and the Region 9 Tap Water PRG is 11,000 µg/L. The HO associated with 

the SWMU 17 groundwater concentration of iron is approximately 33. Therefore, the total 

noncarcinogenic risks for exposure to groundwater at SWMU 17 could be underestimated by the 

elimination of iron as a COPC. However, it should be noted that the risk associated with the background 

concentration of iron is greater than the risk for the site concentration. 

As stated above, according to USEPA Region 4 guidance, only naturally occurring inorganics (i.e., 

metals) were eliminated as COPCs on the basis of background. However, Navy guidance (Navy, January 

2004) recommends that anthropogenic organic compounds (i.e., manmade compounds such as 

pesticides and PAHs) also be considered in the background evaluation. Table ES-1 of the NWS, 

Charleston Baseline Background Study, (TtNUS, March 2002) provides facility background 
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concentrations for PAHs and pesticides in hydric soil and nonhydric soil. As shown in Table ES-1, most 

PAHs and pesticides were detected in nonhydric background soil samples and only one organic 

compound (4,4'-DDE) was detected in hydric soil samples. The distribution of the organic compounds in 

the background samples is consistent with the sampling locations for the hydric and nonhydric soils 

background data sets. Hydric soils were collected in undisturbed remote locations, whereas nonhydric 

soils were collected in more developed areas of the facility where typical anthropogenic activities (e.g., 

the widespread use of fuels, pesticides, and roadways) occurred. 

Comparisons of the representative facility background concentrations for PAHs and pesticides (nonhydric 

and hydric soils) with concentrations detected in SWMU 16 and 17 soil samples are provided in Tables 

6-1, 6-2, 6-6, and 6-7. The background concentrations and comparisons are presented for informational 

purposes only and are not used for COPC screening. The background concentration of 4,4'-DDE 

(0.021 mg/kg) presented in the tables is the value for hydric soil. The background concentrations of all 

other organic compounds shown in the tables are the values for nonhydric soils. An examination of the 

comparisons in the tables indicates that if background screening had been performed for PAHs and 

pesticides, only benzo(a)anthracene in SWMU 16 subsurface soil (Table 6-2) and gamma-chlordane in 

SWMU 17 surface soil (Table 6-6) would not have been selected as COPCs. The ILCRs calculated for 

exposure to these compounds (See RAGS-Part D tables in Appendix F) were less than 1x10-s. 

Therefore, the results and conclusions of the risk assessment are not affected by not eliminating organic 

chemicals as COPCs on the basis of background. 

COPC Screening Levels 

The use of risk-based screening values based on conservative land use scenarios (i.e., residential land 

use for soil and sediment and ingestion of tap water for groundwater and surface water) corresponding to 

an ILCR of 1 o-s and HI of 0.1 ensured that all the significant contributors to risk from a site were 

evaluated. The elimination of chemicals present at concentrations that correspond to an ILCR less than 

1 o-s and an HI less than 0.1 should not have affected the final conclusions of the risk assessment 

because those chemicals were not expected to cause a potential health concern at the detected 

concentrations. 

In the COPC screening of soil and groundwater, "CAL-Modified PRGs" for TCE (i.e., 1.4 µg/L for 

groundwater and 2.9 mg/kg for soil) were used as screening values for TCE instead of the USEPA 

Region 9 PRGs (0.028 µg/L and 0.053 mg/kg, respectively) which are based on a provisional NCEA CSF. 

This approach is consistent US Navy policy. However, because TCE was not eliminated as a COPC in 

any media, the effect of using the alternate PRGs is negligible. 
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A number of chemicals were selected as COPCs for the quantitative risk assessment only because the 

maximum concentrations exceeded USEPA generic SSLs for migration from soil to groundwater 

[assuming a dilution and attenuation factor of (DAF=1)] but were less than risk-based screening 

concentrations. These SSLs are not risk-based concentrations for the direct exposure pathways and are 

generally lower (i.e., more conservative) that the Region 9 risk-based screening levels. The inclusion of 

these chemicals in the quantitative risk assessment increases the number of COPCs and may result in a 

slight overestimation of risk. The overestimation is not considered significant because, in these instances, 

the maximum concentrations were less than the risk-based screening levels based on a target cancer risk 

of 1x10"6 or an HQ of 0.1. 

Note that the USEPA's Soil Screening Guidance (USEPA, July 1996) recommends a default OAF of 20 

for evaluating the migration from soil to groundwater pathway stating "The EPA has selected a default 

OAF of 20 to account for contaminant dilution and attenuation during transport through the saturated zone 

to a compliance point (i.e., receptor well), If a OAF of 20 had been used in the COPC selection process, 

some compounds, for· example, 1,2-dichloropropane, acetone, methylene chloride, and PCE in SWMU 17 

subsurface soil, would not have been selected as COPCs. At most sites, this adjustment will more 

accurately reflect a contaminant's threat to ground water resources than assuming a OAF of 1 (i.e., no 

dilution or attenuation)." However, because of the shallow groundwater table in the study areas, a OAF of 

one may be more appropriate for SW MUs 16 and 17. As discussed in Section 6. 1.2.3. 7, the analytical 

data indicate that VOC contamination in subsurface soil has impacted groundwater (or vice versa). The 

data do not indicate a relationship between other contaminants (e.g., SVOCs and metals). The use of a 

OAF of 1 for screening is not expected to significantly aft ect the results of the risk assessment because 

the risks calculated for COPCs selected by a SSL (assuming a OAF of 1) were minimal. 

Chemicals without Established Screening Levels 

Risk-based screening levels are currently not available for some constituents detected at SWMUs 16 and 

17 [e.g., 2-methynaphthalene, benzo(g,h,i)perylene, and phenanthrene]. Appropriate surrogates were 

selected for these chemicals based on similar chemical structures, if available. For example, pyrene was 

selected as a surrogate for benzo(g,h,i)perylene and phenanthrene. Applying toxicity values of one 

compound to another increase the uncertainty in the risk assessment both in regard to the selection of 

COPCs and the calculated risks. The direction of the uncertainty is not known. 
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Arsenic was selected as a COPC for soil, groundwater, sur1ace water, and sediment and was identified as a 

major contributor to risk in groundwater at SWMU 17. The maximum groundwater concentration of arsenic 

(22.7 µg/I) also exceeded the facility background concentration (4.4 µg/I). However, arsenic was positively 

detected in only 11 of 43 groundwater samples at SWMU 17 (and was not detected in any groundwater 

samples at SWMU 16) with an average concentration of 3. 7 µg/L which is less than the background 

screening level and the current USEPA MCL (10 µg/L). Furthermore, the most elevated concentrations 

were not detected on site but at locations east of the SWMU 17 border approaching marshland. Also, 

arsenic was found to be within background levels in surface water and sediment at SWMU 16 and SWMU 

17 and in surtace soil at SWMU 16. These data indicate that the levels of arsenic at the sites may be 

naturally occurring and the cumulative risks for the sites may be overestimated by ihe selection of arsenic 

asaCOPC. 

6.5.2 Uncertainty in the Exposure Assessment 

Uncertainty in the exposure assessment arose because of the methods used to calculate EPCs, the 

determination of .land use conditions, the selection of receptors and scenarios, and the selection of 

exposure parameters. Each of these is discussed below. 

Land Use 

The current land use patterns at NWS Charleston are well established, thereby limiting the uncertainty 

· associated with land use assumptions. Land use at SWMUs 16 and 17 is currently limited and is 

expected to be limited in the future, as long as NW S Charleston remains open (potential and infrequent 

trespassers are the only current and likely future receptors at the site). To be conservative, risks to 

potential and future construction workers, maintenance workers, occupational workers, recreational 

users, and on-site residents were evaluated. 

Exposure Point Concentrations 

Uncertainty is associated with the use of the 95-percent UCL on the mean concentration as the EPC. As 

a result of using the 95-percent UCL, the estimations of potential risk for the RME scenario were most 

likely overstated because this is a representation of the upper limit that potential receptors would be 

exposed to over the entire exposure period. In a number of cases (because datasets contained fewer 

than 1 O samples or because the UCL was greater than the maximum concentration), the maximum 

concentration was used as the EPC. Use of the maximum concentration as the EPC tends to 

overestimate potential risks because receptors are assumed to be exposed continuously to the maximum 

concentration for the entire exposure period. Uncertainty was also introduced when the non-detect 
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results were assigned a value of one-half the non-detect quantitation limit in the calculation of the EPC. 

This may have either overstated or understated the risks to the receptors. 

As discussed in Section 6.2.3, USEPA Region 4 guidance states that the average concentrations of 

contaminants in the most highly contaminated area of the groundwater plume should be used as the 

EPCs when calculating receptor risk to COPCs in groundwater. To be conservative, the maximum 

concentration of each COPC was used as the EPC for groundwater. This is an extremely conservative 

assumption because it assumes that potential receptors are exposed to each COPC at the location of its 

maximum concentration simultaneously for 30 years. Because of this, the risks calculated for groundwater 

are likely to be greatly overestimated. Conversely, the source area of the northern plume emanating from 

SWMU 16 could not be investigated and risks could be greatly underestimated and as discussed 

previously, residential exposure is not likely to occur at the site regardless. 

There was also uncertainty in assuming that current groundwater concentrations will not change in the 

future, and this introduced additional uncertainty in the EPGs, and risks for any groundwater or surface 

water COPC. Concentrations in groundwater may diminish over time due to natural attenuation 

processes involving source depletion and dilution. 

Uncertainty also exists in the EPCs calculated for soil, particularly for SWMU 16, because of uncertainties 

in the site characterization. SWMU 16 was a landfill containing industrial waste and SWMU 17 was likely 

subjected to the sporadic draining of drums. This leads to variability in types and concentrations of 

contaminants and locations of detections, and also leads to uncertainties in the evaluation of the data. 

EPCs for VOCs in air were estimated by various models (the Johnson and Ettinger Model for emissions 

from groundwater into indoor air, a USEPA Soil Screening model for vapors emitted into ambient air from 

soil, and a VDEQ model for exposure of construction workers to vapors in a trench). Site-specific 

parameters, such as groundwater concentrations were used in the model. However, it was necessary to 

use model def a ult values for most of the other input parameters because site-specific data were not 

available. The use of model default values tends to increase the uncertainty in the calculated risks. The 

direction of the uncertainty was not known, although the model default values are generally conservative 

and tend to overestimate air concentrations. 

Exposure Routes and Receptor Identification 

The determination of various receptor groups and exposure routes of potential concern was based on 

current land use observed at the site and the anticipated future land use. Therefore, the uncertainty 

associated with the selection of exposure routes and potential receptors was minimai because they were 

considered to be well defined. Although residential use of groundwater was evaluated as an exposure 
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scenario at SWMU 17, groundwater is not currently used at the site nor is it expected to be used in the 

future; moreover, groundwater on the eastern side of the study area is saline. Therefore, the evaluation of 

direct exposure to groundwater performed in the HHRAs was included primarily to aid in risk management 

decision making. 

Exposure Parameters 

Each exposure factor (for AME and CTE scenarios) selected for use in the risk assessment had some 

associated uncertainty. Generally, exposure factors were based on surveys of physiological and lifestyle 

profiles across the United States. The attributes and activities studied in these surveys generally had a 

broad distribution. To avoid underestimation of exposure, in most cases, the USEPA guidelines for the 

AME receptor were used, which generally specify the use of the 951
h percentile value for most 

parameters. Therefore, the selected values for the AME receptor represented an upper bound of the 

observed or expected habits of the majority of the population. Many of these parameters were determined 

from statistical analyses on human population characteristics. Often, the database used to summarize a 

particular exposure parameter (i.e., body weight) is quite large. Consequently, the values chosen for 

such variables in the AME scenario have low uncertainty. 

For many parameters for which limited information exists (i.e., dermal absorption of chemicals from soil), 

greater uncertainty exists. For example, current USEPA dermal guidance (USEPA, July 2004) does not 

provide dermal absorption factors for exposure to most metals (except arsenic and cadmium) in soil. 

Therefore, risks for dermal contact from soil were not evaluated for most metals in this risk assessment. 

Consequently, risks from exposure to soil may have been underestimated. 

To address these issues, USEPA (USEPA, February 1992) has suggested the use of the CTE receptor, 

whose intake variables are often set at approximately the so'h percentile of the distribution. The risks for 

this receptor seek to incorporate the range of uncertainty associated with various intake assumptions. 

Some of the parameters presented in this risk assessment were estimated using professional judgment, 

although USEPA does provide limited guidance for the CTE evaluation (USEPA, May 1993). 

The results of the CTE evaluation are presented in Sections 6.4.3.4 and 6.4.3.5. 

Uncertainty Associated with the Johnson and Ettinger Model 

As stated above, EPCs for the estimation of potential risks from e)(posure to VOCs migrating from 

groundwater/soil gas into the indoor air of a building were developed using the Johnson and Ettinger 

Vapor Intrusion Model. Site-specific parameters were used in the model whenever possible. For 

example, site-specific values were used for depth to the water table and soil type. Model default values 
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for soil bulk density and soil porosity were found to be within the range of values measured at the site and 

were used in model calculations. Site-specific values for building dimensions, soil-building pressure 

differential, seam crack width, and air-exchange rates were not available. Therefore, model default 

values were used for these parameters. Model default values were also used for residential dwelling 

dimensions based on owner-occupied and rental single-family detached residences in the United States. 

The use of model default values tends to increase the uncertainty in the calculated risks. The direction of 

the uncertainty is not known, although the model default values are generally conservative and tend to 

overestimate air concentrations. The default model air-exchange rate (0.45 per hr) was used to evaluate 

residential risks. As discussed in the model guidance, this air-exchange rate was based on typical 

residential building dimensions and ventilation rates. 

The default building parameters for the Johnson and Ettinger Model assume that the dimensions of 

buildings and ventilation rates are typical of residential dwellings in the United States. These include an 

air exchange rate of 0.45 per hour and residential building dimensions of 961 cm long by 961 cm wide by 

488 cm high (approximately 16,000 cubic feet). In order to estimate air concentrations for 

industrial/commercial buildings, values for a typical commercial building in the United States were 

obtained from an American Society for Testing and Materials (ASTM) study of ventilation in commercial 

buildings titled A Study of Ventilation Measurement in an Office Building, (ASTM, 1995). This document 

indicates that the American Society of Heating, Refrigerating, and Air-Conditioning Engineers air 

exchange standard for a person in an office building corresponds to an air-exchange rate of 0.72 per hour 

and that a typical office building has a volume of 4,730,000 cubic feet. The commercial air-exchange rate 

and building dimensions were used in the Johnson and Ettinger Model to estimate indoor air 

concentrations for the commercial/industrial scenarios. The direction of the uncertainty introduced by 

using these values is not known. 

Residential and Commercial Evaluation of Subsurface Soil 

As explained in Section 6.2.1.3, in the risk assessment results presented in Section 6.4.3 and in Tables 

6-22 through 6-25, only construction/excavation workers were assumed to be exposed to COPCs in 

subsurface soil. To account for the possibility that subsurface soil could be brought to the surface in a 

future excavation project, the potential exposure at future residents and commercial/industrial workers to 

COPCs in subsurface soil were also evaluated. Risk estimates for the RME case are presented in the 

following table. 
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Risk Estimates for Exposure of Future Residents and Occupational Worker to COPCs in 
Subsurface Soil 

Receptor Hazard Index (HI) 
Incremental Lifetime Cancer 

Risk(ILCR) 

SWMU 16 

Occupational Worker 0.7 2x10-s 
SWMU 17 

Occupational Worker 0.4 1x10"" 
Future Child Resident 3 ---
Future Adult Resident 0.6 ---
Total Residential {Child+ Adult) NA 4x10"" 

The primary contributor to the cumulative His and ILCRs is TCE, mainly by inhalation of vapors from 

subsurface soil (i.e., the indoor air exposure scenario). The cancer and non-cancer risk estimates were 

calculated using the maximum TCE concentration (910 mg/kg, in sample 17-8-17-03) as the EPC. TCE 

was detected in 24 of 82 subsurface soil samples, with an average concentration of 14 mg/kg and a UCL 

of 32 mg/kg (assuming that the dataset followed a normal distribution). The maximum concentration was 

detected at location 17881 7 at a depth of 3 to 5 feet bgs. Elevated concentrations of TCE were also 

detected at other depths at this location (32 mg/kg at 1 to 3 feet bgs and 170 mg/kg at 5 to 7 feet bgs}. 

The surface soil sample collected at this location also contained the maximum TCE concentration 

reported in surface soil (3.2 mg/kg). The concentrations of TCE at this location are several orders of 

magnitude greater than concentrations in other samples, and this location likely represents a "hot spot" 

area for soil at the site. 

6.5.3 Uncertainty in the Toxicological Evaluation 

Uncertainties associated with the toxicity assessment (determination of RfDs and CSFs and use of 

available criteria) are presented in this section. 

Derivation of Toxicity Criteria 

Uncertainty associated with the toxicity assessment was associated with hazard assessment and 

dose-response evaluations for the COPCs. The hazard assessment dealt with characterizing the nature 

and strength of the evidence of causation or the likelihood that a chemical that induces adverse effects in 

animals will also induce adverse effects in humans. Hazard assessment of carcinogenicity was evaluated 

as a weight-of-evidence determination using USEPA methods. Positive animal cancer test data suggest 

that humans contain tissue(s) that may manifest a carcinogenic response; however, the animal data 

cannot necessarily be used to predict the target tissue in humans. In the hazard assessment of 

noncancer effects, however, positive animal data often suggest the nature of the effects (i.e., the target 

tissues and type of effects) anticipated in humans. 
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Uncertainty in hazard assessment arose from the nature and quality of the animal and human data. 

Uncertainty was reduced when similar effects were observed across species, strain, sex, and exposure 

route; when the magnitude of the response was clearly dose related; when pharmacokinetic data 

indicated a similar fate in humans and animals; when postulated mechanisms of toxicity were similar for 

humans and animals; and when the chemical of concern was structurally similar to other chemicals tor 

which the toxicity is more completely characterized. 

Uncertainty in the dose-response evaluation included the determination of a CSF for the carcinogenic 

assessment and derivation of an RfD for the noncarcinogenlc assessment. Uncertainty was introduced 

from interspecies {animal to human) extrapolation, which, in the absence of quantitative pharmacokinetic 

or mechanistic data, is usually based on consideration of interspecies differences in basal metabolic rate. 

Uncertainty also resulted from intraspecies variation. Most toxicity experiments are per1ormed with 

animals that are very similar in age and genotype, so intragroup biological variation is minimal, but the 

human population of concern may reflect a great deal of heterogeneity, including unusual sensitivity or 

tolerance to the COPC. Even toxicity data from human occupational exposure reflect a bias because only 

those individuals sufficiently healthy to attend work regularly (the "healthy worker effect•) and those not 

unusually sensitive to the chemical are likely to be occupationally exposed. Finally, uncertainty arises 

from the quality of the key study from which the quantitative estimate was derived and the database used. 

• For cancer effects, the uncertainty associated with dose-response factors was mitigated by assuming the 

95-percent upper bound for the slope factor. Another source of uncertainty in carcinogenic assessment is 

the method by which data from high doses in animal studies are extrapolated to the dose range expected 

for environmentally exposed humans. The linearized multistage model, which is used in nearty all 

quantitative estimations of human risk from animal data, is based on a nonthreshold assumption of 

carcinogenesis. Evidence suggests, however, that epigenetic carcinogens, as well as many genotoxic 

carcinogens, have a threshold below which they are noncarcinogenic. Therefore, the use of the 

linearized multistage model was conservative tor chemicals that exhibited a threshold for carcinogenicity. 

For noncancer effects, additional uncertainty factors may have been applied in the derivation of the RfD 

to mitigate p6or quality of the key study or gaps in the database. Additional uncertainty for noncancer 

effects arose from the use of an effect level in the estimation of an RfD, because this estimation was 

predicated on the assumption of a threshold less than which adverse effects were not expected. 

Therefore, an uncertainty factor is usually applied to estimate a no-effect level. Additional uncertainty 

arose in estimation of an RfD for chronic exposure from subchronic data. Unless empirical data indicated 

that effects did not worsen with increasing duration of exposure, an additional uncertainty factor was 

applied to the no-effect level in the subchronic study. Uncertainty in the derivation of AfDs was mitigated 
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by the use of uncertainty and modifying factors that normally ranged between 3 and 10. The resulting 

combination of uncertainty and modifying factors may be 1,000 or more. 

The derivation of dermal RfDs and CSFs from oral values may have caused uncertainty. This was 

particularly the case when no gastrointestinal absorption rates were available in the literature or when 

only qualitative statements regarding absorption were available. 

Uncertainty Associated with Evaluation of the Dermal Exposure Pathway 

According to RAGS Part E (USEPA, July 2004), risks for dermal absorption of chemicals in soil are 

quantitatively evaluated for arsenic, cadmium, chlordane, 2,4-dichlorophenoxyacetic acid, DDT, TCDD (and 

other dioxins), gamma-BHC (Lindane), PAHs, PCBs, pentachlorophenol, and SVOCs only because of the 

limited information guidance available to evaluate dermal exposure to other constituents. Therefore, risks 

from dermal exposure to metals and VOCs in soil and sediment (except for arsenic and cadmium) were not 

quantified in the risk assessment. Consequently, potential risks may have been underestimated by 

excluding these constituents from the dermal risk assessment calculations. 

Use of Aluminum and Iron Toxicity Crfteria 

NCEA provisional RfDs were used to evaluate noncarcinogenic effects from exposure to aluminum and 

iron. The provisional RfDs for these chemicals are based on allowable intakes rather than adverse effect 

levels. Therefore, there was some degree of uncertainty associated with the use of the RtDs. Some 

USEPA regions (e.g., Region 1) consider the use of the oral RfD for aluminum and iron inappropriate and 

recommend that these metals not be evaluated quantitatively in risk assessments. 

Alternate RfD for Manganese 

The oral AfD for manganese listed in the Region 9 PRG table (0.024 mg per kg per day) was used to 

calculate risks for ingestion of groundwater at SWMU 17. This value includes a modification factor of 3 

and an adjustment factor for the dietary contribution which is applied to the non-dietary reference dose 

(0.14 mg per kg per day) presented in IRIS. IRIS indicates that an adjustment for the dietary contribution 

should be subtracted from this allowable intake. Using the modified and adjusted RfD results in risk 

estimates six times greater than if the non-dietary reference dose was used. However, the HI for the 

future child resident assumed to be exposed to the maximum concentration of manganese in SWMU 17 

groundwater would still exceed the goal of unity if the non-dietary reference dose was used. 
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Although the more restrictive basis for evaluating risk associated with exposure to arsenic is to assume it 

is a carcinogen, carcinogenic effects are not the primary health effects expected to be manifested upon 

exposure to arsenic. The preponderance of scientific information indicates that humans are capable of 

metabolizing arsenic to expedite its elimination from the body. Its elimination from the body obviously 

mitigates the possibility for arsenic to manifest carcinogenic effects. Therefore, evaluating arsenic as a 

noncarcinogen would be more appropriate. Specifically, the body methylates the arsenic to fonn 

monomethyl arsenic and dimethyl arsenic. There is a limited capacity for the body to metabolize 

methylate arsenic, but this limit is generally only reached when.the body's intake of arsenic approximately 

exceeds 500 µg per day. The maximum detected concentration of arsenic in groundwater at SWMU 17 

was 22.7 µg/L with an average concentration of 3.7 µg/L. Assuming a water ingestion rate of 2 liters per 

day, exposure to the maximum concentration corresponds to approximate intakes of 45 µg per day. This 

concentration results in an arsenic intake that is well within the body's ability to metabolize arsenic. 

Although some humans may be more sensitive to arsenic, in that they are "poor methylators," the 

maximum exposure concentration for the site is approximately two orders of magnitude less than the 

normal limit of metabolic saturation and is most likely less than levels that would trigger responses in 

sensitive individuals. 

Uncertainty in the Toxicity Criteria for Chromium 

Toxicity criteria are available for different fonns of chromium, which is considered to be more toxic in the 

hexavalent state. Because there is no evidence to support the conclusion that hexavalent chromium is 

present at SWMUs 16 and 17, speciation analysis was not performed. However, risks associated with 

this chemical were assessed by conservatively assuming that 100 percent of the reported total chromium 

result is attributable to hexavalent chromium. Therefore, the risks calculated for chromium in soil at 

SWMUs 16 and 17 are likely overestimated. However, because the HQs calculated for chromium in 

these media were less than unity, the uncertainty introduced into the risk assessments is minimal. 

6.5.4 Uncertainty in the Risk Characterization 

Uncertainty in risk characterization resulted from assumptions made regarding additivity of effects from 

exposure to multiple COPCs from various exposure routes. High uncertainty exists when summing 

noncancer risks for several substances across different exposure pathways. This assumes that each 

substance has a similar effect and/or mode of action. Even when compounds affect the same target 

organs, they may have different mechanisms of action or differ in their fate in the body, so additivity may 

not have been an appropriate assumption. However, the assumption of additivity was considered in the 

HHRAs because in most cases it represents a conservative estimate of risk. 
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Risks to any individual may also have been overestim{ll!ed by summing multiple assumed exposure pathway 

risks for any single receptor. Although ever;1· effort was m!ad@ i~<hl develop reasonable scenarios, not all 

individual receptors may have been exposed via all pathways considered. 

Finally, the risk characterization did not consider antagonistic or synergistic effects. Little or no 

information was available to determine the potential for antagonism or synergism for the COPCs. 

Because chemical-specific interactions can not be predicted, the likelihood for risks to be overpredicted or 

underpredicted can not be defined, but the methodology used was based on current USEPA guidance. 

6.6 SUMMARIES 

For SWMU 16, human health risks were estimated for potential receptors under current and future land 

use. Elevated risks were calculated for future construction and occupational workers, primarily due to 

exposure to lead in surface soil at location 168802. Minor contributors to the risks were BEHP, Aroclor-

1254, and, to a lesser extent, chromium based on concentrations detected at the same location. Risks 

estimated for subsurface soil, groundwater, surface water, and sediment were less than USEPA 

benchmarks. A residential exposure scenario was not evaluated for SWMU 16. 

For SWMU 17, no significant potential health risks for human receptors were determined under current 

land use. Under future industrial land use, minimal risks were calculated for excavation/construction 

workers for exposure to VOCs in groundwater. Under future residential land use, elevated 

noncarcinogenic and carcinogenic risks were calculated for potential exposure to volatile chlorinated 

hydrocarbons and several metals in groundwater and subsurface soil. The elevated risks for groundwater 

and subsurface soil were based on exposure to the maximum detected concentrations. Risks estimated 

for surface soil and surface water were less than USEPA benchmarks. No COPCs were identified for 

sediment. 
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Scenario Tlmaframe: Current/Future 
Medium: Soll 
Ell'.poeura Medium: Surface Soll 
Ell'.PD8t.119 Point: Endre Site 

Minimum 

CASNumbe.f Chemical Concentrlltlon 
(1) 

1.3 

0.45 

117-81-7 0.24 

85-68-7 Butyl Benzyl Phthalate 9.4 

84-74-2 Di-n-butyl phthalate 14 

117-84-0 . Di-n-octyl phthalate 34 

84-66-2 Diethyl Phthalate 0.87 

Pesticldes/PCBs m 
72-54-8 4,4'-000 0.0014 

72-55-9 4,4'-DDE 0.0031 

50-29-3 4,4'-00T 0.0048 

11097-69-1 Aroclor-1254 40 

Aluminum 3030 

7440-36-0 98.3 

7440-38-2 Arsenic 1.1 

744()..39-3 13.5 

744o-43-9 0.16 

7440-70-2 Galcium 274 

7440-47-3 11 

7440-48-4 CobaH 0.52 

7440-50-8 Copper 2.4 

7439-89-6 Iron 1520 

7439-92-1 Lend 7.8 

7439-95-4 Magnesium 626 

Minimum 
Qualifl• 

J 

J 

J 

J 

J 

J 

J 

TABLES-1 

OCCURRENCE, DISTRIBlmON, AHD SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE SOIL 
SWMU 16 - OLD SOUTHSIDE LANDFILL 

Mulmum 
Concentration 

(1) 

1.7 

0.46 

6100 

16 

26 

70 

1.9 

0.0014 

0.0046 

0.0048 

59 

14200 

122 

3.9 

207 

60.7 

1440 

667 

1.1 

58.1 

15800 

12400 

1230 

Maximum 
Quallfler 

J 

J 

J 

J 

J 

NWS CHARLESTON, SOUTH CAROLINA 

Unlta 

m9'kg 

mg/kg 

mglkg 

m!ikg 

mglkg 

mgi'kg 

m!1kg 

m!ikg 

mg/kg 

mgi'kg 

mg/kg 

mgi'kg 

m!ikg 

mg/kg 

m!}"kg 

m!1kg 

mgi'kg 

m!1kg 

m!}"kg 

m!}"kg 

mglkg 
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Location of Maximum 
Concenb"ation 

16-S-04-00 

16-S-03-00 

16-S-02-00-D 

16-5-02-00-0 

16-$-02-00-D 

16-S-02-00-D 

16-S-02-00-D 

16-8-03-00 

16-S·04-00 

16-S-04-00 

16-S-02-00 

16-8-01-00 

16-S-02-00-D 

16-5-01-00 

16-S-02-00-0 

16-8-02-00 

16-S-02-00 

16-5-02-00-0 

16-5-01-00 

16-S-02-00-0 

16-S-01-00 

16-5-02-00-0 

16-S-O 1 ·0Ci 

Detection 
Range of 

Freq~:-"ey Nondetects(2) 

214 0.0017 - 0.12 

214 0.4-7.6 

314 0.4 

1/4 0.4 - 0.43 

114 0.4-0.43 

1/4 0.4-0.43 

1/4 0.4-0.43 

114 0.0039 - 0. T7 

214 0.0039 - 0.77 

1/4 0.0039 • 0.Tl 

1/4 0.02·0.022 

4/4 

114 0.18- 0.41 

4/4 10.7 

414 

0.32 

4/4 

414 

314 0.76-0.82 

4/4 

4/4 

414 

4/4 

Concentratton 
Used for 

Screenlng<31 

1.7 

0.46 

6100 

16 

26 

70 

1.9 

0.0014 

0.0046 

0.0048 

59 

14200 

122 

3.9 

207 

60.7 

1440 

1.1 

58.1 

15800 

12400 

1230 

Background 
ValueC•I 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.1 

0.021 

0.059 

NA 

Riek-Baaed 
COPC 

Screening 
L.eval(ll) 

1400 N 

610 N 

c 

1200 N 

610 N 

240 N 

4900 N 

2.4 c 

1.7 c 

1.7 c 

c 

310 N 

N 

NA N 

Rationale for 
Pobtntlal Potendat COPC COntamlnant 

ARARITBC ARARfTBC Flag Deletlon or 
Value Source Selectlon<ll) 

6.6 
NA 

0.86 
NA 

NA 
840 
NA 
250 
NA 

240000 
NA 
23 
NA 

0.71 
NA 
2.2 
NA 
1.3 
750 
NA 
NA 

SSL-MIGA 
SSL-INH 

SSL-MIGA 
SSL-INH 

SSL-MIGA 
SSL-I NH 

SSL-MIGR No 
SSL-I NH 

SSL-MIGA No 
SSL-INH 

SSL-MIGA No 
SSL-INH 

SSL-MIGR No 
SSL-INH 

SSL-MIGA No 
SSL-INH 

SSL-MIGA No 
SSL-I NH 

SSL-MIGA No 
SSL·INH 

SSL-MIGA 
SSL-INH 

No 

No 

No 

BSL 

BSL 

ASL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

ASL 

BKG 

ASL 

BKG 

ASL 

ASL 

NUT, BKG 

ASL 

BKG 

BSL 

BKG 

ASL 

NUT 



CAS Number 

7439-96"5 

7439-97-6 

7440-02-0 

7440-09-7 

na2-49-2 

7440-23-5 

7440-62-2 

7440-66-6 

TABLE&-1 

OCCURRENCE, DISTIUBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE SOIL 
BWMU 10 • OLD SOUTHSIDE LANDFILL 
NWS CHARLESTON, SOUTH CAROLINA 

Scenario Tlmeframe: Cumtnt/Future 
Medium: Soll 
Eiposura Medium: Surface Soll 

ure Point: Entire Site 

Mlnknum 
Chemical Concentration 

(1) 

Manganese 9.4 

Mercury 0.02 

Nickel 1.6 

Potassium 236 

Selenium 0.67 

Sodium 1590 

Vanadium 3.8 

Zinc 5.4 

footnote!: 

Maximum 
Minimum Mulmum Concentration Units 
Qualtffar (I) Qualtflar 

41.4 J mg/kg 

0.11 mglkg 

4.7 mg/kg 

641 mglkg 

0.69 mglkg 

4160 mgA<g 

34.1 ml}"kg 

157 mg/kg 

1 Sample and duplicate are counted as two separate samples when detennlning the minimum and maxim1.m 
detected concentrations. 

2 Values presented are sample-specific quanlitation limits. 
3 The maximum detected concentration Is used for screening purposes. 
4 If the mexlm1.m inorganic concentration Is greater than the Charleston NWS background concentration, 
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Det8cdon 
Location of Maximum Frequency 

Concen1rauon (1) 

16-6-04-00 414 

16-5-02-00-D 414 

16-5-04-00 414 

16-5-01-00 414 

16-5-04-00 2/4 

16-5-01-00 414 

16-5-01-00 414 

16-5-02-00 414 

(Baseline Background Study. Naval Weapons StaUon, ChaJteston, SC. TtNUS, March 2002), that Inorganic is not selected as e COPC. 
S The risk-based COPC screening level for tap water use Is p!QSented. The value is based on a 

target hazard quotient of 0.1 for noncan:lnogens (denoted with a "N' flag) or an Incremental cancer 
rlek of 1 E-6 for carcinogens (denoted with a •c• flag) (USE PA, Region 9, October 2004). 

6 The chemical is selected as a COPC If the maximum detected concentration exceeds the risk-based 
COPC screening level andlor an ARARITBC(s). 

Surrogate Chemicals 
The PRG for chroml1.m represents a 1 :618tio of Cr Vl:Cr Ill (US EPA Region 9, October 2004). 

Associated Samples: 
16-S-01-00 
16-5-02-00 
16-5--02-QO.D 

16-S-03-00 
16-9-04-00 

Range of 
Nondetecbl21 

-

-

-

0.49 -12.9 

-

Concanlrltlon Rl•ll·B•sed 
Potllndal Background COPC 

Used for ARARITBC 
Screenlng<3l 

Yalue141 Screening 
Value Lavel(I) 

41.4 180 N 110 
68600 

0.11 0.21 2.3 N 
2.9 

4.7 12.1 160 N 14 
NA 

641 

' NA N NA 
NA 

0.69 2.84 39 N-• . 
4160 ·- NA N 

34.1 66.3 . N 

157 • 2,300 N 
I 

Rationale Codff: 

For Selection as a COPC: 
ASL= Above COPC Screening Laval/ARAR/TBC 

For Elimination as a COPC: 
BKG .. Within background levels 
BSL = Below COPC Screening Level/AAAA/TBC 
NUT= Essential Nutrient 
NTX =No Toxicity lnfonnalloo 

Deflnldogt: 

NA 
NA 
NA 
280 
NA 
680 
NA 

Potential 
COPC 

ARARITBC 
Source 

Flag 

SSL-MIGA No 
SSL-I NH 

SSL-MIGA No 
SSL-I NH 

SSL-MIGA No 
SSL-I NH 

SSL-MIGA No 
SSL-I NH 

SSL·MIGR No 
SSL·INH 

SSL-MIGA No 
SSL·INH 

SSL-MIGA No 
SSL-I NH 

SSL-MIGA No 
SSL-I NH 

ARAA/TBC =Applicable or Relevant and Appropriate RequiremenVTo Be Considered 
C = Cercinogen 
COPC =Chemical of Pot&ntlel Concern 
J = Estimated Value 
N = Noncarclnogen 
NA = Not Applicable. 
SSL-INH =Soll Screening Level for transfeal 1rom soil to air (Inhalation) 
calculated onlfne at http://ltek.t9d.oml.gov/cak:_elart.shlml by the 
USEPA's Soil Screenng Guidance (USEPA, July 1Q96). 
SSL-MIGA .. Soll Screening Level ror lran8feal from soil ID [JOUndwa.tar ror a 
Diiution and Attenuallon Factor ol 1 calculated online at 
http://rtsk.lsd.oml.gov/calc_start.sh1ml (USEPA J._.y 1Q96) 

R•tlonala for 
Contaminant 
Deletion or 
Salectiont&l 

BSL 

BKG 

BSL,BKG 

NUT 

BKG 

NUT 

BKG 

BSL 



CAS Number 

Volatile 0 
78-93-3 

67-64-1 

75-15-0 

75-71-8 

79-20-9 

83-32-9 

120-12-7 

50-32-8 

205-99-2 

191-24-2 

207-08-9 

117-81-7 

8&74-8 

218-01-9 

84-74-2 

117-84-0 

132-64·9 

8&73-7 

91-20-3 

85-01-8 

Scenario Timaframa: Current/Future 
Medium: Soil 
Exposure Medium: Suburface Soll 
Exposure Point: Entire Site 

TABLE:8-2 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEHICALS OF POTENTIAL CONCERN - SUBSURFACE SOIL 
SWllU 16 - OLD SOUTHSIDE LANDFILL 
NWS CHARLESTON, :SOUTH CAROLINA 
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Chemical 
lllnhnum 

Concentration • lllnllllum 
(1) Qualltler 

Maximum 
Concenlration 

(1) 

llaxtmum 
Quallfter Units 

Locatton of Mnllmum 
Concentradci.n 

Detection 
Frequency Range of 

(1) Nondetecls00 

Concentndlon 
Uaedfor 

Screenlngtal 

Background 

Valua141 

0.004 J 0.004 J 

Acetone 0.1 J 0.12 J 

carbon Disulfide 0.001 J 0.05 

Dich1orodftuoromethane 0.002 J 0.002 J 

Methyl Acetate 0.33 2.3 J 

0.2 J 0.3 J 

Acenaphthene 0.3 J 1.2 

Anthracene 0.08 J 0.4 J 

0.02 J 0.4 J 

.- . 0.05 J 0 .5 J 

: 0.06 J 0.7 J 

Benzo(g,h,i)peiyteoe 0.03 J 0.3 J 

Benzo(k)ftuoranthene 0.04 J 0.3 J 

818(2-Ethylhexyl)phthalate 0.5 J 0.9 J 

Carbazole 0.07 J 0.2 J -----Clirysene 0.07 J 0.5 J 

Di·n-butyl ph1halate 0.2 J 0.2 J 

Di-n-Octyl phthalate 0.2 J 0.2 J 

Dtbenzofuran 0.1 J 0.5 J 

Fluoranthene 0.08 J 2 

Fluorene 0.2 J 0.7 J 

lndeno(1,2,3-cd)pyrene 0.04 J 0.3 J 

Naphthalene 0.46 0.7 J 

Phenanttirene 0.05 J 2.7 

m9"kg 

m9"kg 

m9"kg 

m9'1tg 

m9"kg 

m9"kg 

m9"1c:g 

mg/kg 

mg/kg 

mg/kg 

16-B-03-01-1) 

16-8-04-03-D 

16-B-02-05 

16-6-04-05 

16-B-01-05 

16-B-02-05 

16-8-02-05 

16-8-02-05 

16-8-02-05 

16-8-03-03 

16-8-03-03 

16-8-03-03 

16-8-03-03 

16-8-03-03 

16-8-02-05 

16-8-03-03 

16-8-02-01 

16-8-01-05 

16-B-02-05 

16-8-02-05 

16-8-02-05 

16-8-03-03 

16-8-02-05 

16-8-02-05 

1111 

2111 

4111 

1/11 

419 

2/11 

2111 

3111 

9/11 

7/11 

8111 

6111 

3111 

4111 

219 

6111 

2/11 

1/11 

2111 

8111 

2111 

6111 

2111 

5111 

0.005-1.2 0.004 NA 

0.042-6 0.12 NA 

0.005·0.95 0.05 NA 

0.005-0.95 0.002 NA 

0.005 • 0.034 2.3 NA 

0.04-1.5 0.3 NA 

0.04-1.5 1.2 NA 

0.04. 1.5 0.4 0.253 

0.04 • 1.5 0.4 0.43 

0.04-1.5 0.5 0.48 

0.04. 1.4 0.7 0.6 

0.04- 1.5 0.3 0.31 

0.04· 1.5 0.3 0.27 

0.04-1.5 0.9 NA 

0.04- • 1.5 0.2 0.11 

0.04-1.5 0.5 0.47 

0.04 • 1.5 0.2 NA 

0.04-1.4 0.2 NA 

0.04- - 1.5 0.5 NA 

0.04-1.5 2 1.3 

0.04-1.5 0.7 0.055 

0.04-1.5 0.3 0.31 

0.04· 1.5 0.7 NA 

0.04-1.5 2.7 0.75 

Rlak-Baaed 
COPC 

Screening 
Leva.l(S) . 

2200 N 

1400 N 

36 N 

9.4 N 

2200 N 

5.6 N 

370 N 

2200 N 

0.62 c 

c 

c 

230 N 

6.2 c 

35 c 

24 

62 c 

610 N 

240 N 

15 N 

230 N 

270 N 

0.62 c 

5.6 N 

230 N 

Rationale for 
Potential Pobtndal COPC Contaminant 

.ARAR/TBC ARARITBC Flag Deletion or 
Value Source Selectionlfl 

4.4 
24000 

6.6 
NA 
1.5 
720 
28 

250 
7.4 
NA 

NA 
NA 
31 
NA 
650 
NA 

NA 
NA 
NA 

0.49 
NA 
180 
NA 

250 
NA 

240000 
NA 
2.4 
NA 
310 -
NA 
41 
NA 
1.4 
NA 
3.1 
170 
NA 
NA 

SSL-MIGA No BSL 
SSL-I NH 

SSL-MIGA No BSL 
SSL-I NH 

SSL-MIGA No BSL 
SSL-INH 

SSL-MIGA No BSL 
SSL-I NH 

SSL-MIGA No BSL 
SSL-I NH 

No BSL 

No BSL 

No BSL 

ASL 

ASL 

ASL 

No BSL 

No BSL 

No BSL 

ASL 

ASL 

No BSL 

No BSL 

No BSL 

No BSL 

BSL 

No BSL 

No BSL 

No BSL 



Scenario Timeframe: Current/Future 
Medium: Soil 

CAS Number 

129-00-0 

Exposure Medium: Suburface Soil 
Exposure Point: Entire Site 

Chemical 

Pyrene 

Pestlcldes/PCBs (ma/ka) 
72-54-8 4,4'-DDD 

72-55-9 4,4'-DDE 

50-29-3 4,4'-DDT 

5103-71-9 Alpha-Chlordane 

11097-69-1 ._ I • Iii 

11096-82-5 ' l•••I •I 

959-98-8 Endosulfan I 

33213-65-9 Endosulfan II 

1031-07-8 Enclosulfan Sulfate 

7421-93-4 Endrin Aldehyde 

53494-70-5 Endrin Ketone 

5103-74-2 Gamma-Chlordane 

76-44-8 Heptachlor 

1024-57-3 Heptachlor Epoxide 

72-43-5 Methoxychlor 

Minimum 
Concentration 

(1) 

0.08 

0.00042 

0.00014 

0.00017 

0.0015 

0.066 

0.036 

0.012 

0.0025 

0.0018 

0.004 

0.0011 

0.00014 

0.00058 

0.0015 

0.0029 

TABLE&-2 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SUBSURFACE SOIL 
SWMU 18 ·OLD SOUTHSIDE LANDFILL 

Minimum 
Qualifier 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

Maximum 
Concentration 

(1) 

1.3 

0.38 

0.029 

0.22 

0.0015 

0.32 

0.012 

0.0025 

0.0033 

0.004 

0.0039 

0.011 

0.00058 

0.012 

0.0029 

Maximum 
Qualifier 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

NWS CHARLESTON, SOUTH CAROLINA 
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Units 
Location of Maximum 

Concentration 

Detection 
Range of 

Freq~>ency Nondetects121 

Concentration 
Used for 

Screening<~> 

Background 

Value141 

Risk-Based 
COPC 

Screening 

Level151 

Rationale for 
Potential Potential COPC Contaminant 

ARARfTBC ARARITBC Flag Deletion or 
Value Source Selectlon181 

mg/kg 16-8-02-05 9/11 0.4- 0.46 1.3 0.85 230 N 230 
NA 

SSL-MIGA No 
SSL-I NH 

mg/kg 16-8-03-05 5/11 0.004- 0.015 0.38 0.1 2.4 C 0.71 SSL-MIGA No 
NA SSL-I NH 

mg/kg 16-8-03-03 6111 0.004-0.08 0.029 0.021 1.7 C 2.2 SSL-MIGA No 
NA SSL·INH 

mg/kg 16-8-03-03 5/11 0.004 • 0.015 0.22 0.591 1. 7 C 1.3 SSL-MIGA No 
750 SSL-INH 

mW!<g 16-8-02-05 1/11 0.002- 0.045 0.0015 1.88 1.6 C 0.48 SSL-MIGA No 
72 SSL-I NH 

mg/kg 16·8-02-01 2111 0.021-0.076 1 NA 1 C NA SSL-MIGA--
NA SSL-INH r-1 

mg/kg 16-8-03-03 2111 0.021 • 0.076 0.32 NA -• C NA SSL·MIGA .. 
NA - SSL-INH 

mW!<g 16-8-03-03 1/11 0.002- 0.041 0.012 NA 37 N 0.98 SSL-MIGA No 
NA SSL-I NH 

mW!<g 16-8-03-03 1/11 0.002 - 0.08 0.0025 NA 37 N 0.98 SSL-MIGA No 
NA SSL-I NH 

mW!<g 16-8-03-03 3111 0.002 • 0.08 0.0033 NA 37 N NA SSL-MIGA No 
NA SSL-INH 

mW!<g 16-8-01-05 1/11 0.002-0.08 0.004 NA 1.8 N NA SSL-MIGA No 
NA SSL·INH 

mg/kg 16-8-03-03 3111 0.002 - 0.08 0.0039 NA 1.8 N NA SSL-MIGA No 
NA SSL-I NH 

mg/kg 16-8-03-03 2111 0.002 - 0.041 0.011 0.0145 1.6 C 0.48 SSL-MIGA No 
72 SSL-INH 

mg/kg 16-8-04-05 1/11 0.002 - 0.045 0.00058 NA 0.11 C 1.1 SSL-MIGA No 
4.2 SSL-I NH 

mW!<g 16-8-03-03 2111 0.002 - 0.045 0.012 NA 0.053 C 0.033 SSL-MIGA No 
4.8 SSL-INH 

mg/kg 16-8-02-01 1/11 0.0039 • 0.41 0.0029 NA 31 N 7.8 SSL-MIGA No 

BSL 

BSL 

BSL 

BSL 

BSL 

ASL 

ASL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

319-84-6 
NA SSL-INH 

llmll':ilDlllllllllllllll(~--Oo~.ooo;oo:17""~r-~JJ~-r~-corc.0033Xi3a-~r-~JJi-~~m"iW1<jik{gif"~--1«6-HBB--03-0-03=a5S-~-r~121~1~1~-roo£.00022="-o0..0044!5if~-oo].0033i03:r-~r-~~NuA~~r-().o.~oe9""--;c:j~11, .. 1,m"~i11:m•-l,·ll~fSsssLl--~Mrn1G3iARl11111111Zll.-~~AssrL~--i r- 0.76 SSL-INH I I 
58-89-9 : 0.002 J 0.002 J mg/kg 1'6·8·04·03-D 1/11 0.002 • 0.045 0.002 NA 0.44 C -1•1111 •-- SSL-MIGA 1111111 

NA SSL-INH I I 
ASL 

lnorganlcstma~"lllllllllllllllllf~~aa:;!O""~"""f~~~"""f~"""!ssaoo~""l~~i--i~jik{if~--«HB-01-0a-~-,-~TI'i'ir~f""~-::::--~r-~sssoc;--~JllllEEllllllll!ltlllfNJlllllllllfSSL-iMi3RJll 7429-9Q-5 ~ 8820 55800 J mW!<g 16-8-01-03 11/11 ••• 55800 •• !.111 111-N -: SSL-MIGA .... 
6860000 SSL·INH r-1 

ASL 

7440-36-0 mg/kg 16·8·04·05 2111 0.28-4.6 11 ~· N •NA s;i~~~~Aa 

r1~44D-40=:33E0~-22"""---J·flll·llllllllllllllllllr-°'.'"""""""44].01""---i----------r------:3434"------y----JY----~m~glk~g~-----1«6H-Bf--~01~-00!5r-----r---:i10~H1T1---r-~11J.01""~r--------a:34;r----- • • c • • ssL-MIGA 
745 SSL-INH 

p7~44D-40=:3~9-~3r----J:!lll!llllllllllllllllllr-----2~or..44""----r-:--------r----"°E580i80"------y----------rimmW!<9ikig~~--1tt6-HBf--04-05~05""----i--11~1/H1T1--r-~-=:---~r-----is~so~~--. .. 111.111111 : SSL-MIGA _1111111'"-----:A~S~L-----t 
6000 SSL-I NH 

2.2 ASL 

ASL 

11 

7440-43-9 

744Q-41-7 Beryllium 0.32 mW!<g 16-8-01-03 9/11 0.26-1 2.4 -1-~:- 15 N 32 SSL-MIGA~o 

1330 SSL-I NH 
mg/kg 16-8-04-05 2111 0.02 • 0.57 17.3 -• N -•-·:-SSL-MIGA _____ A,...,,S,.,..L-----1 

1780 SSL-I NH 

J 

1.1 

BSL 2.4 

17.3 



CAS Number 

7~70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7439-97-6 

744o-02-0 

7440-09-7 

7~22-4 

7~23-5 

744o-28-0 

7~-2 

7~66-6 

Scenario Tlmeframe: Currant/Future 
Medium: Soll 
Exposure Medium: Suburface SoH 
E ure Point: Entire Site 

Minimum 
Chemical Concentration 

{t) 

Galcium 632 

• 23.2 

·-···"" 1.8 

2 

10900 

Lead 6.4 

Magnesit.m 1540 

. 19.1 

0.02 

,~ .. --,~ 3.6 

Potassium 530 

. 14.8 

Soc:ium 1010 

... MH 0.68 

15.4 

10.5 

TABLE&-2 

OCCURRENCE, DISmlBUTlON, AND SELECTION OF CHEHICALS OF POTENTIAL CONCERN - SUBSURFACE SOIL 
SWMU 18 - OLD SOUTHSIDE LANDFILL 
NWS CHARLESTON, ~SOUTH CAROLINA 

PAGE3 OF4 

Mui mum DetectlOn Concenlratlon 
Range of Background Minimum Concenb'atlon Maximum 

Untla 
Location of llu:ilmum Frequency Used for 

Quallfiar (1) Ouallfle1 Concentratlc1n (1) NondlrlllclSOO 
Screenlng(3) · 

Valuel'l 

15900 mg/kg 16-S-02-01 11/11 - 15900 NA 

132 rnw'k9 16-8-03-03 11/11 132 . 
17 mgi1cg 16-8-03-03 11/11 17 

992 mg/kg 16-8-04-05 11/11 1.6 992 

76000 mg/kg 16-8-04-05 11/11 - 76000 . I 

398 mglkg 16-6-04-05 11/11 398 

9640 J mg/kg 16-8-01-05 11/1 t 9640 . 
494 mg/kg 16-8-03-03 11111 494 

0.32 mgi1<:g 16-8-04-05 11111 0.32 ~ 
114 mg/kg 16-8-03-03 11111 114 

5060 J mg/kg 16-8-01-05 11/11 --- 5060 
I 

14.8 mg.lkg 16-8-04-05 1/11 0.08. 0.63 14.6 

15700 J mg/kg 16-8-01-05 11111 --- 15700 

2.6 mg/kg 16-B-02-05 6111 0.37-2.25 2.6 

108 J mgi1cg 16-8-01-03 11111 - 108 

15700 mg/kg 16-B-04-05 11/11 15700 

Risk-Based Rationale for 
COPC . Potential Pohlndal Contaminant 

ARARITBC ARARITBC 
COPC 

Sc:nlening 
Value Soulce 

Flag Deletion or 

Leval'51 Selectlon<ll) 

NA NA SSL-MIGA No NUT,BKG 
NA SSL·INH 

210 c SSL-MIGA~ ASL 
267 SSL-I NH 

140 N-• S_SL-MIGR~ ASL 
1140 SSL·INH 

•-N 560 SSL-MIGA~ ASL 
NA SSL-INH 

N NA SSL-MIGA .. ASL 
NA SSL-INH 

400 NA SSL-MIGA No BSL 
NA SSL-I NH 

NA NA SSL-MIGA No NUT 
NA SSL·INH 

N 
=~n~ 

ASL 
68600 SSL-INH 

2.3 N ~SSL-MIGA - ASL 
2.9 SSL-INH 

160 N SSL-MIGA~ ASL 
NA SSL·INH 

NA NA SSL-MIGA No NUT 
NA SSL-INH 

39 N . SSL-MIGA~ ASL 
NA SSL·INH 

NA NA SSL-MIGA No NUT 
NA SSL-I NH 

• N SSL-MIGA~ ASL 
NA SSL-INH 

N 260 SSL-MIGR~ ASL 
NA SSL-INH 

•11-N SSL-MIGA~ ASL 
NA SSL-I NH 



CAS Number 

TABLE&-2 

OCCURRENCE, DISmlBllTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN • SUBSURFACE SOIL 
SWMU 18 ·OLD SOllTHSIDE LANDFILL 
NW& CHARLESTON, SOUTH CAROLINA 

Scenarto Tlmefra.ma: Cf.lrranl/Future 
Madlum: Soil 
Expoaure Madlum: Suburface Soll 
Exposure Point: Entire Site 

Minimum 
Chemical Concentration 

(1) 

footnote!: 

Mazlmum 
Minimum Concenlnltion Maximum 

Units 
Qualtllar Qualifier (1) 

Sample and duplicate are counted as tiAO separate samples wllen detennlning the minimum and maximum 

detected concentrations. 
2 Values presented are sample-specific quanUtaUon limits. 
3 The maximum detected concentration le used for screening purposes. 
4 If Iha maximum Inorganic concentration is graeter lhan the Cllarleaton NWS background concentraUon, 

PAGE40F4 

Oel8c:tlon 
Location of llulmum Frequency 

Concentration (1) 

( Baselfne Background Study. Naval Weapons SIBtion, Charleston, SC. TtNUS. Man::h 2002), that inorganic is not selaclecl es a COPC. 
5 The risk-based COPC screening level for tap water use is preseoted. The value ls based on a 

target hazard quotient of 0.1 for noncarclnogeos (denoted 'Nitti a "N" Hag) or an incremental canc01 
risk of 1E-6 for can:lnogens (denoted with a ·c· flag) (USEPA, Region 9, October 2004). 

6 The chemical Is selected as a COPC if the maximum detected concentration e~ the risk-based 
COPC screening level and/or an AAAA/TBC(s). 

Surrogate Chemlcale 

Nephthalene is used as a surrogate for 2-methylnaphthalene 
Pyrene is used es a surrogate for benZo(ghi)perylene, and phanarrlhrene. 
Endosulfan Is used as surrogate for endoslfan I, enclosulfan II, and enclosullan suffate 
Endrln Is used as a surrogata for endrin aldehyde and endrln ketone. 
Chlordane is used a surrogate tor gamma-chlordane. 
TtlB PRG for chromium represents a 1:6 ratio ol Cr Vl:CI Ill {USEPA Region 9, October 2004). 

Asaocletad Samplea; 
16-8-01-01 

16-B-01-03 

16-B-01-05 

16-B-02-01 

16-B-02-05 

16-8-03-01 
16-8-03-01-D 

16-8--03--03 

16-8--03-05 

16-8-04-01 

16-B-04-03 

16-8-04-03-0 

16-B-04-05 

Range of 
Nondetects(ll) 

Concen....Uon 
RI ale-Baaed 

Beckground COPC U8ad for 
Vatue1•> Screening 

Screenlng(3) 
Lave~ 

Rationale Codas: 

For Selec!iorl as a COPC: 
ASL= Above COPC Screening Level/ARAA/TBC 

For Elimioation as a COPC: 

BKG "' Within back!Jutmd levels 
BSL = Below COPC Screeoing Level/AAAA/TBC 
NUT = Essential Nutrient 

NTX =No Toxicity ln1orma1lon 

Detln!tiont: 

Potantlal Po19ndal 
COPC 

ARARITBC ARARITBC 
Flag 

Value Source 

ARAA/TBC = Appllcableor Relevant and Approprieta Requirement/To Be C.Onsidered 
c = carcinogen 
COPC = Chemical of Potential Concem 
J = Estimated Value 
N = Noncardnogeo 

NA = Not Applicable. 
SSL·INH =Soil Screening Level for transfers from SfJil to air (Inhalation) 
calculated onllne at http:l/r1sk.Isd.oml.gov/calc_s1art.shtml by the 
USEPA's Soll Screening Guidance (USEPA, July 1996). 
SSL-MIGA= Soll Screening Level for transfers from sol! to groundwater tor a 
Dilution and Attenuation Feet.or of 1 calculated online at 
http://rlsk.led.oml.gov/calc_start.shtml (USEPA July 1996) 

Rationale for 
Contaminant 
Deletlon or 

Selection181 



CA9 Number 

Scenario Timefrarne: Future 
Medium: Groundwater 
Expoaure Medium: Groundwater 
Exposure Point: Entire Site 

Chem lea I 
Minimum 

Concentration 
(1) 

TABLE:&-3 

OCCURRENCE. DISTRIBUTION, AND SELECTION OF CHl:MICALS OF POTENTIAL CONCERN - GROUNDWATER 
SWMU 18 ·OLD SOUTHSIDE LANDALL 
NWS CHARLESTON, SOUTH CAROLINA 

Mulmum Detection Concentration 
Location ol Mulmum Range of Minimum . Concentration Maxtmum Frequency Uaed for 

Quallfler Qualifier 
Units 

Concentration Nondateets<21 
(1) (1) Screenlng(3) 

Riek-Balled 
Backgfou_nd COPC 

Yalue141 Screening 
- Level(') 

Volatile Organics (uWL) 
179-01-6 i1LiB•J:li);llU4flW I 32 I '------"';:;.....~-...1.--------'-----....=;----....a...------~l'"""""'uQ'Lm;.;;;.~l--_;..16-G;;...;::~-02;.:;:..:s~~-0205-=-''----Ll __ __;.;1m..;;._ __ ~l--~o.~4--~5--~l-----32-=-----•'----NA--___.~l .... c - 32 I 

J 
11 
3 

uo'L 16-G·04S-0205 I ··-· - 11 
3 

Semlvolatile Ora~ 
111-01-1 ·~D•·lllltDE 
84-74-2 01-N·BUTYL PHTHALATE 

1ffl 10 I 11 NA c 
J uall 16-G-OSS-0205 1ffl 10 3 NA I 360 N 

657 657 

POlentlal Potllntlat 
COPC 

ARARITBC ARARITBC 
Flag 

Value _Source 

FED-MCL @4+ 

FED-MCL •·im:;m 
NA. FED-MCL No 

294 30.9 7440-39-3 BARIUM ua.tL 16-G-Om - ~ N F:[ •Jl";I 
0.47 0.45 7440-41-7 BERYLLIUM uall. 16-G-03S- tt> ;Jr:. 0.4 - 1.8 .. 2.3 t 7 .3 N 4 FED-MCL No 

23600 228000 

Rationale for 
Contaminant 
Deletion or 
Selecllont&l 

ASL I 

ASL 
BSL I 

BKG 
BKG 

BSL,B 
NUT. - -

17.9 
2.8 

17.9 
2.8 

~7~44~0-t7~0-t2~::lCQAQL~C~l~UMc::::::::::::::::::::::Jc:::~~==::t=::::::c:::~[[:::::c:::::::!ju~1Qlli!h:I:::11&~GB-0~2}~j~B-~~~~[:::t:=:~::=r::~-I::::=t::::~~,~~~==::lll5l8300011ill~ N~ NN NA FED-MCL No 11"440-48-4 COBALT uall. 16-G-01S-0305 1/5 4.3 1 • _ NA F-:1 - :1 
7440-50-8 COPPER ug/L 16-G-01S-0305 1/5 2.52 ..... R I 7 ..___1.;...50:......--.;.:N-+---...;.1300.;;;.;.._-+-;;..,F~E""D-,.;..;;A;,.;::L=-ti--;.No;;.;....+--:B""'S""'L;.:;:,B,:;oK-=----I 

376 
588000 

722 
178000 

4720000 
22 

376 
15800 

130 
4820 
56000 

22 

7439-89-6 IRON u!ll'L 16-G-01h{ 1 ,. :M. ~
09 .00 N ·-FED-SMCL No BKG 

7439-95-4 MAGNESIUM u!ll'L 1&G-03S-0205 515 -· 588000 N A F""'.[-M :1 U 
7439-96-5 MANGANESE ug/L 16-G-038-0205 515 - 722 ••!fl· •l!JNLJ••••1£-:§::::~o-~,·~"l.~:L[::B£vw::::Je~K~GC:J 

~7...;.440-09-=-;;.:;...7;;__4PO;;.;;,.;~~A~S~S~l~U~M;;;.... ___________ -+---~;,----+--------+--...... ,;.;;;::::,-,---+----+-ug/L;;a.;;;....+----'-16-G~~-02~~:r~0205~~-t----'~--+--_---+--.....,.,~-=---- N A F~[-M~I NUT 
i.;..;.=...=-;......---i.;...::..;.;.;.:;.;;.;..::.;.;.;... _________ __,1----==:...--1-----1----..;.;..;;:=.;;__-1----+-'~.-c.,::..n+--~-G..;:...:==,:,:..=:=.---+--~r:.~~:......--t----------<t----,4~7~20000~:;,.....-- -......;.;~A----'-''-+---N~A;,.;....--...p.;F~'r~~ •• ~.,'+-~'-l----:.,~T=----1 
~7~440-=...2=3-~5=--_4S~O~D~l~U~M;:._ _______________ __,1----~=.:~-1-------1--__;:.:...:.~;.:....---1-----+-'1~....,c.,::..~+---~16=-=~-02==':)-()2():..=:=.5 __ -+---='~=---1----------<1-----':.:...:.=.:..;;.__ -~,~~ ·~ ~ 
7 440-66-6 ZINC uQIL 16-G-01 b· '31 "" rr:. 1.42 • 3.1 22 00 N 5000 -::::o ...:• ..;L BSL,BKG 

3.8 3.8 57-12·5 CYANIDE J J uall 16-G~r0205 1/5 10 3.6 NA I 73 N 200 FED-MCL No BSL 

Footnotg: 

1 Sample and duplicate are counted as two separate samples when determining the minimum and maximum 
detected concentrelions. 

2 Values presented are sample-specific quantitation limits. _ 
3 The maximum detected concentration is used tor screening purposes. 
4 lf the maximum inorganic concentration is greater lhan lhe Charleston NWS background concentration, 

( Baseline Background Study. Naval Weapons Station, Chafleston, SC. TINUS, March 2002), lhat inorganic is not selected as e. COPC . 
5 The risk-based COPC scraening level for tap water use is presented. The value Is based on a 

larget hazard quotient of 0.1 for noncarcinogens (denoted with a "N" nag) or e.n incremenlel cancer 
risk of 1 E-6 for carcinogens (denoted with a ·c· nag) (USEPA, Region 9, October 2004). 

6 The chemical Is selected as a COPC if the maximum del9cled concentration exceeds the risk·based 
COPC screening level e.nd'or an ARARITBC(s). 

7 The 'CAL- Modified PRG' is used as the screening value for trichloroelhene (USEPA, Region 9, October 2004). 

As!oclat!d Samples: 
16-G-01S-0305,20050310 
16-0·02S-0205,20050225 
16-G-035-0205,20050223 
16-G-048-0205,20050225 
16-G-058-0205,20050223 

Rationale Codes: 

For Selection as a COPC: 
ASL = Above COPC Screening LeveVARAR/TBC 

For Elimination as a COPC: 

BKG = Within background levels 
BSL = Below COPC Screening Lavel/AAARITBC 
NUT= Essenlie.I NU!rient 
NTX-= No Toxicity Information 

Oeflnltiona: 

ARARITBC =Applicable or Relevant and Appropr1ate RequiremenVTo Be Considered 
c =carcinogen 
COPC = Chemical of Potential Concern 
J = Esiil"Mled Ve.lue 
N -= Noncan:inogen 
NA = Not Applicable. 
FED-MCI..= Federal Maximum Contaminent Level (USEPA, Winter 2004) 

FED-SMCL = Federal Secondary Maximum Contaminant Level (USE PA, Wintef 2004) 
FED-AL= Federal Action Level (USEPA, Winter 2004) 



TABLEM 

OCCURRENCE, DISTRIBUTION, AHD SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE WATER 
SWMU 16 - OLD SOUTHSIDE LANDFILL 
NWS CHARLESTON, SOUTii CAROLINA 

CASNumber 

lnor nlcs 
7429-90-5 
7440-36-0 

. 

Scenario Tlmeframe: Future 
Medium: Surface Water 
Expoaure Medium: Surface Water 
I EXDoaure Point: EnUre Sita 

ALU MI NU M 
MJTIM O ~JY 

Chamlcal 

7440-38-2 ARSENIC 
744~ BARIUM 
7440-70-2 CALCIUM 
7440-50-8 COPPER ,___ ____ ...., 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-09-7 
7440-22-4 
7440-23-5 
7440-62-2 
7440-66-6 

IRON 
LEAD 
~ 
MANGANESE 

F09tno1f9: 

Minimum 
Concentration 

(1) 

6 
0.7 

0.21 
0.66 
0.41 

524 
11.2 
3.9 
17.6 

142000 
t 1.7 
704 
2.1 

419000 
1.5 

0.05 
138000 

1.2 
3250000 

2.1 
2 

Minimum 
Quallfler 

J 
J 

J 
J 

Mwmum 
Concentradon 

(1) 

6 
0.7 

0.21 
0.66 
0.41 

11000 
11.8 
4.5 
63.4 

186000 
12.8 
9980 
15.5 

512000 
388 
0.09 

160000 
1.2 

4270000 
24.2 
71 

Maximum 
Qualifier 

J 
J 

J 
J 

Units 

1 Sample and duplicate are counted as two seperate samples when determining the minimum and maximum 
detected concmtralions. 

2 Values presented are sample-specific quantitation limits. 
3 The maximum detactad concentration is used for screening purposes. 

Location al Mulmum 
ConcentraUon 

16-W-02-1001 
16-W-07-1001 

16-W-07-1001 
16-W-01-1001 
16-W-01-1001 

16-W 
16-W-04-1001 

16-W-01-1001 ·D 
16-W 
16-W-02-1001 
16-W-02· 1001 
16-W-05·1001 
16-W-05-1001 
16-W- -
16-W-07-1001 
16-W-05-1001 
16-W 
16-W-01-1001 
16-W-01-1001 
16-W-05-1001 
16-W-02-1001 

4 If the maximum inorganic concentration is g11311ter than the concentration at the upgradient location, 23SWISDOB, 
that inorganic is not selected as a COPC . 

5 The nsk-based COPC scraening level for tap water use is presentad. The value is based on a 
target hazard quotient of 0.1 for noncarclnogens (denoted with a 'N' flag) or an incremental cancer 
risk ol 1E-6 for carcinogens (denoted with a ·c· flag) (USEPA, Region 9, October 2004). 

6 The chemical is selected as a COPC ii the maximum detected c:onct¥1tration exceeds the risk-based 
COPC screening level and/ot an ARAA/TBC(s). 

As!ocJated Samples; 
16-W-01-1001 
16-W-01-1001-D 
16-W-02-1001 
16-W-03-1001 

16-W-04-1001 
16-W-05-1001 
16-W-06-1001 
16-W-07-1001 

Detaction 

1/1 
1fl 

1fl 
117 
1/7 

217 
1f7 

717 
217 
617 
417 

7f7 
217 

117 
7fT 

617 
sn 

5 

0.2 
0.2 • 10 
0.2·10 

73 
3.65 

2.53-8.5 

0.84. 6.4 
49.38 

1.48- 6.4 

0.03-0.06 

1.03. 4.15 

4.66 
7.2. 14.9 

Concentration 
Used for 

Screening'~ 

Background 
Yalue<4l 

Risk-Baaed 
COPC 

Screening 
Leverl) 

Potentlal 
ARAR/TBC 

Value 

Rationale for 
Poblntlal COPC Contaminant 

ARARfTBC Flag Detetlon or . 

6 NA 
0.7 NA 

0.21 
0.66 
0.41 

11000 
11.8 
4.5 
63.4 

186000 
12.8 
9980 
15.5 

512000 
388 
0.09 

160000 NA 
1.2 18 

4270000 NA 
24.2 
71 1100 

Rationale Codes: 

For Selection as a COPC: 
ASL =Above COPC Screening l..eveVARARITBC 

For Elimination as a COPC: 

BKG =Within background levels 
BSL = Below COPC Screening Level/ARARITBC 
NUT= Essential Nubtent 
NTX =No Toxicity Information 

Definitions: 

Source 

50 
NA 
NA 
NA 
NA 
NA 

7400 

ARARITBC =Applicable or Relevant and Appropriete AequiremenVfo Be Cansidefed 
c = carcinogen 
COPC = Chemlcal of Potential Concem 
J = Estimated Value 

N = Noncarcinogen 
NA= Not Applicable. 
FED-AWQC = Nationl Recommended WEiter Quality Criteria for Priortty 
Toxic Pollutante, Human Health for Consumption of Water and Organisms 
(USEPA, 2004). 

Selection<•> 

BSL 
ASL 

BSL 
ASL 
BSL 

ASL 
ASL 
BKG 
BSL 
NUT 
SSL 
ASL 
ASL 
NUT 
ASL 
BSL 
NUT 
SSL 
NUT 
ASL 
BSL 



Scenario Tlmaframe: Currant/Future 
Medium: Sediment 

CASNumbar 

Exposure Medium: Sediment 
Exposure Point: Entire Site 

Chemical 

Volatile Ori:ianlcs (ma/lcal 
75-15-0 CARBON DISULFIDE 
Samlvolatlla Oraanlcs Cma/ka) 

Minimum 
Concentration 

(11 

0.002 

Minimum 
Qualifier 

J 

TABLEM 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN· SEDIMENT 
SWMU 18 ·OLD SOUTHSIDE LANDFILL 

Maximum 
Concentration 

(1) 

0.017 

Maximum 
Qualifier 

J 

NWS CHARLESTON, SOUTH CAROLINA 

Units 

mQ/ka I 

Location of Maximum 
Concentration 

16-D-03-1001 

Detection 
Frequency 

(1) 

Range of 
Nondetects<2> 

I 0.020 - 0.028 I 

Concentration 
Used for 

Screenlng131 

0.017 

Background 
Value<4> 

NA 

Risk-Based 
COPC 

Screening 
Leve1<1> 

36 N 

Rationale for 
Potential Potential COPC Contaminant 

ARARITBC ARARITBC Flag Deletion or 
Value Source Selectlon181 

NA NA . No BSL 

120-12-7 ANTHRACENE 0.068 J 0.068 J m!l/ka 16-D-03-1001 1n 0.43. 1.4 0.068 NA 2200 N NA NA No BSL 

56-55-3 ~ N iilifiilll g:~ ~ 0~;26 ~ ~:~ ~:~~~~ ~ g:~:~ :: cii.;26 ~N~A ~gC ~~ ~~ ~ ~~t ~:::2 111111 ~~o~.~02~1~~+-~J~~t-~~1.~1;;......~-t-~~J:---t~m~1a/k"=""'o'-t-~~1~6-~D~-02==---1~00~1~-+~~4f7~~-+~~0.~43=--1~.4-=---1~~~1~.1~~-+~~:7--~~...,......~.....,.N~A~--t~~N~A,........-1111===~A~S~L~==~ 
191-24-2 ~ G,H,l)PERYLENE 0.13 J 0.13 J ma/kn 16-0-03-1001 1n 0.43-1.4 0.13 NA - N NA NA BSL 
218-01-9 CHRYSENE 0.19 J 0.71 J ma/l<a 16-D-02-1001 2n 0.43-1.4 0.71 NA 6 C NA NA No BSL 
206-44-0 FLUORANTHENE 0.042 J 0.35 J m!l/ka 16-D-03-1001 4n 0.43-1.4 0.35 NA 230 N NA NA No BSL 
193-39-5 INDEN0(1,2,3-CD)PYRENE 0.12 J 0.12 J ma/l<a 16-0-03-1001 1n 0.43· 1.4 0.12 NA 0.62 c NA No BSL 
85-01-8 PHENANTHRENE 0.19 J 0.19 J mg/ka 16-D-03-1001 1n 0.43 - 1.4 0.19 NA 230 N NA NA No BSL 
129-0Q-O FY -~E 0.081 J 0.94 J ma/ka 16·0·02-1001 3n 0.43 - 1.4 0.94 NA 230 N NA NA · No BSL 
Pastlcldas/PCBs (ma/lcal 
72-54-8 4,4'-DDD 0.0014 J 0.0053 J ma/Im 16-0-06-1001 O.Q1 - 0.017 0.0053 NA 2.4 C NA NA No BSL 
72-55·9 4 4'-DOE 0.0022 J 0.0042 J ma/kn 16-0-03-1001 617 0.014 0.0042 NA 1.7 C NA NA No BSL 
50·29-3 4 4'-DDT 0.001 J 0.0044 J mg/ka 16-D-06-1001 417 0.01 - 0.017 0.0044 NA 1.7 C NA NA No BSL 
5103-71-9 ALPHA-CHLORDANE 0.0037 J 0.0037 J ma/ka 16-0-02-1001 0.0022 - 0.0086 0.0037 NA 1.6 C NA NA No BSL 
11097-69-1 AROCLOR-1254 0.16 J 0.16 J ma/kn 16-0-02-1001 0.022 - 0.086 0.16 NA 0.22 C NA NA No BSL 
11096-82-5 AROCLOR· 1260 0.026 J 0.026 J malka 16-0-02-1001 0.022 - 0.086 0.026 NA 0.22 C NA NA No BSL 
5103-74-2 GAMMA-CHLORDANE 0.0033 J 0.0033 J m!>'ka 16-D-02-1001 0.0022 - 0.0086 0.0033 NA 1.6 C NA NA No BSL 
319-84-6 ALPHA-BHC 0.007 J 0.014 J malka 16-0-03-1001 3n 0.0022 - 0.0086 0.014 NA 0.09 C NA NA No BSL 
58-89-9 GAMMA-BHC (LINDANE) 0.005 J 0.0064 J m!llka 16-0-03-1001 3n 0.0022 - 0.0086 0.0064 NA 0.44 C NA NA No BSL 
lnoraanlcs (mg/kal 
7429-9Q-5 ALUMINUM 3640 45100 J mg/kg 16-0-05-1001 1n --- 45100 52800 NA NA No BKG 
7440-38-2 ARSENIC 14.6 J 20.6 J m!l/ka 16-D-05-1001 617 1..2-1.6 20.6 36.6 c NA NA No BKG 
744Q-39-3 BARIUM 5.7 49.6 J malka 16-0-05-1001 1n --- 49.6 72.4 540 N NA NA No BSL,BKG 
7440-41-7 BERYLLIUM 0.18. 1.8 J ma/ka 16-0-03-1001 1n 0.13 1.8 3.2 15 N NA NA No BSL BKG 
7440-70-2 CALCIUM 714 3240 J ma/ka 16-0-03-1001 1n - !4 14760 NA N NA NA No NUT, BKG 
7440-47-3 CHROMIUM 6.9 71.6 J mg/ka 16-0-04-1001 1n 5.6 71 .6 113.6 210 c NA NA No BSL,BKG 
744Q-48-4 COBALT 0.69 14.1 J mQ/ka 16-0-06-1001 1n 0.47 14.1 226 140 N NA NA No BSL,BKG 
744Q-50-8 COPPER 1.2 100 J mg/ka 16-0-02-1001 1n - 100 ~· 1 N NA NA . No BSL 
~7~43~9-~89-=:-;6=---~~,=Ro~N...::.:..=--~~---~~~-+~---3=1=20'='"'""~-+-~~~-t-~~5~1~400-=-=-~-+~-7J~-+m~l&::-'!l/ka'"+~~16-=-=-D-05--==~1~00~1~--t---=7~n:---t~~--~~--11--~~5~14~00~--, 6 . . llEa!ltlll~r~r===~N~AC::::t=:]N~A==:t:~N~o:r~~B~K~G~=:J 

7439-92-1 LEAD 5.4 46.5 J malka 16-0-02-1001 1n - 4 . 4 A NA BSL,BKG 
7439-95-4 MAGNESIUM 486 7960 J m!lll<g 16-D-03-1001 1n - 7960 13100 ~N NA NA NUT 

7439-97-6 MERCURY 0.29 J 0.29 J mg/kg 16-0-05-1001 1n O.Q1 - 0.16 0.29 --. NA NA No BSL 
7439-96-5 MANGANESE 12.8 234 J ma/ka 16·0-05-1001 1n --- 234 !!1704.. ~'~~,..._ __ N;_;;A.,.;-.._+-___;..N;;..,A=---+-....,..,.;0--t----':B~K;;.;;G;;.._~ 

~7~44~Q-02;...;;.;;~-o;;...... __ ~N~IC~K~E~L~~~~~~~~+-~....;.;19~.2;;......~-+-~~J----+~~~2~9.~1~~+-~J;;..._~~m~1~~,~lka;o+~_.;.;16-~D~-~02~-~10~0~1~-+~---4n.;,.-~+-......;..1~.5~--1~6~.6::..-...... ~.....;2~9~.1--~-r--32 NA NA No BSL,BKG 

744Q-09-7 POTASSIUM 284 3980 J ma/kg 16-D-03-1001 1n --- ~~ 6960 NA N NA N " NUT 
7782-49-2 SELENIUM 1 2.6 J ffig/KQ 16-D-05·1001 4n 0.35. 1.45 2.6 ·"' ~N NA NA No BSL BKG 
~1~44~0-B23-~5~::Us~o~o~1u~Mft::=:::::::::::::r=:::1~4~ao2::::=t=::::::::r::::1~as~oogQ:::::t:::J~::pm~1~a~~at=::U16B-o~-~03~-~100~1::::J:::J;1ng:::r=:::=:-=--::::=t::~1as~oo§:::::Jll~!Dlll N NA NA No NUT 
7440-62·2 VANADIUM 7.1 79.4 J mg/kg 16-D-04-1001 1n --- 79.4 127.4 '""'N-+--~N""'A.,.;-.._+---;.N;;..,.A---+--:-N.,.;o;.....+----::8;.,;;K;,,..,;G---I 

7440-66-6 ZINC 8.4 '158 J mg/KQ 16-D-02-1001 1n - 158 162.2 N NA NA No BSL,BKG 



CASNumber 

TABLIEM 

OCCURRENCE, DISTRIBllTION, AND SELECTION OF CHEMICALS OF POTEHTlAL CONCERN - SEDIMENT 
SWMU 16 - OLD SOUTHSIDE LANbFILL 
NWS CHARLESTON, SOUTH CAROLINA 

Scenario Tlmefnrne: Current/Future 
Medium: Sediment 
El:poaure Medium: Sediment 
El:DOAUr& Point: Entire Sita 

Minimum 
Chemical Concentration 

(1) 

Footnotae: 

llaxJmum 
Minimum Concentration Maximum 

Unite 
Qualtfler Quallfter (1) 

Sample end duplicate are counted as two separate samples when determining the minimum end maximum 
detected concentrations. 

2 Values presented are sample-specific quantitation limits. 

3 The maximum detected concentration Is used for screening pur?JS85. 

Location of Mulrnum 
Concentration 

4 If the maximum inorganic concentration le greater than the concentration at the upgradient location, 23SW/SDOB, 
that Inorganic Is not selected as a OOPC . 

5 The risk-based COPC scraenlng level tor tap water use is presented. The value is based on a 
target hazard quotient of 0.1 tor noncarcinogens (denoted with a "N" flag) or an incremental cancer 
lisk of 1 E-6 for carcinogens (denoted with a ·c· flag) (USEPA, RE9;>n 9, October 2004). 

6 The chemical Is selecled as a OOPC If the maximum detected concentration exceeds the risk-based 

COPC screening level eOOlor an ARARITBC(s). 

Surrogate Chemicals 

Pyrene Is used as a surrogate for benzo(ghi)perylene, and phenantt'lrene. 
Chlordane is used a surrogatge for elpha- and gamma-chlordane. 
The PRG for chromium represents a 1 :6 ratio of Cr Vl:Cr Ill (USEPA RE9oo 9, October 2004). 

Asaoc!ated Samples: 
16-0-01-1001 
16-0-01-1001-0 
16-0-02-1001 
1e-o-ro-1001 

16-0-04-1001 
16-0-05-1001 

16-0-06-1001 
16-D-07-1001 

Detection 
Frequency 

(1) 

Range of 

Nondetects121 

Concentr.Uon 
Rlak.Sued 

Ueedfor 
Background COPC 

Value1' 1 Screening 
Sc:reenlngt3l L.eYeftJ 

Rationale Code!: 
For Selection as a COPC: 

ASL: Above COPC Screening Leval/ARAA/TBC 

For Elimination as a COPC: 

BKG .. Within background levels 
BSL: Below COPC Screanlng Level/ARAA/TBC 

NUT: Essential Nutitent 

Definition•: 

Potential Pot9ntlal 
ARARITBC ARARITBC 

COPC 
Flag 

Value Source 

ARARITBC,. Applicable or Relevant Md Appropria.19 RequlremenVTo Be Consici&red 
c : carcinogen 
COPC = Chemical of PotBllllai Concern 

J = Esttmated Value 

N = Noncarclnogen 

NA = Not Applicable. 

Rationale for 
Contaminant 
Delellon or 

Selection181 



CASNumber 

67·64·1 

74·83·9 

75-00-3 

67-66-3 

79·20·9 

75-09·2 

100-42·5 

79-01·6 

75-69-4 

83-32-9 

208-96-8 

120-12-7 

100-52-7 

56-55-3 

50-32-8 

205-99-2 

191-24-2 

207-08-9 

117-81-7 

85-68-7 

86-74-8 

Scenario Timeframe: Current/Future 
Medium: Soil 
Exposure Medium: Surface Soil 
ExDOsure Point: Entire Site 

Chemical 

ACETONE 

8ROMOMETHANE 

CHLOROETHANE 

CHLOROFORM 

METHYL ACETATE 

METHYLENE CHLORIDE 

STYRENE 

••• 
TRICHLOROFLUOROMETHANE 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

8ENZALOEHYDE 

BENZO(G,H,l)PERYLENE 

BENZO(K)FLUORANTHENE 

81S(2-ETHYLHEXYL)PHTHALATE 

8UTYLBENZVLPHTHALATE 

CARBAZOLE 

Minimum 
Concentration 

(1) 

0.004 

0.021 

0.003 

0.002 

0.003 

0.016 . 

0.011 

0.002 

0.005 

0.006 

0.007 

0.042 

0.17 

0.052 

0.066 

0.46 

0.028 

0.02 

0.036 

0.023 

0.033 

1.1 

0.08 

0.45 

Minimum 
Qualifier 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

TABLEM 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE SOIL 
SWMU 17 - OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Maximum 
Concentration 

(1) 

0.006 

0.065 

0.003 

0.002 

0.023 

0,016 

0.014 

0.002 

.3.2 

0.047 

0.025 

0.042 

0.17 

0.052 

0.45 

0.46 

0.74 

1.1 

0.37 

0.34 

1.1 

0.08 

0.45 

Maximum 
Qualifier 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

NWS CHARLESTON, SOUTH CAROLINA 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mglkg 

mglkg 

mglkg 

PAGE 1 OF4 

Location of Maximum 
Concentration 

17·8·06·00 

17·8·15-00-D 

17·8·26·00 

17·8·19-00 

17-8-14-00 

17·8·07·00 

17·8·26-00 

17·8·06·00 

17-8-17-00 

17·8·26-00 

17-8-17·00 

17·8·11·00 

17-8-02-00 

17-8-11-00 

17-8-02-00 

17-8-05-00 

17-8-02-00 

17·8·02·00 

17-8-02-00 

17-8-02-00 

17-8-02-00 

17-8-11·00 

17·8·02·00 

Detection 
Range of 

Freq~~ncy Nondetects121 

3/29 0.005·0.42 

3/29 0.007. 0.69 

1/29 0.005. 0.21 

1129 0.005. 0.21 

2129 0.005. 0.21 

1/27 0.005 • 0.008 

4/29 0.005. 0.21 

1/29 0.005. 0.21 

4/29 0.005. 0.21 

10/29 0.005. 0.21 

1/29 0.005. 0.21 

1/17 0.36. 2.2 

1/19 0.36- 0.82 

1/19 0.36- 2.2 

2/19 0.36- 0.82 

1/17 0.36-2.2 

4/19 0.36-0.82 

4/19 0.36- 0.82 

5119 0.36- 0.82 

3/19 0.36- 0.82 

3/19 0.36- 0.82 

1/19 0.36-0.82 

1/19 0.36·2.2 

1/17 0.36-0.82 . 

Concentration 
Used for 

Screenlng131 

0.006 

0.065 

0.003 

0.002 

0.023 

0.016 

0.014 

0.002 

3.2 

0.047 

0.025 

0.042 

0.17 

0.052 

0.45 

0.46 

0.74 

1.1 

0.37 

0.34 

1.1 

0.08 

0.45 

Rationale for 
Background Risk-Based Potential Potential COPC Contaminant 

Value<'> COPC Screening ARAM"BC ARARITBC Flag Deletion or 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.253 

NA 

0.43 

0.48 

0.6 

0.31 

0.27 

NA 

NA 

0.11 

Leve1<5> Value Source 

2200 N 

1400 N 

0.39 N 

3 c 

0.22 c 

2200 N 

31 N 

370 N 

370 N 

2200 N 

610 N 

230 N 

6.2 c 

35 c 

1200 N 

24 c 

4.4 
24000 

6.6 
NA 

0.012 
9.5 
NA 

1200 
0.029 
0.28 
7.4 
NA 

0.066 
NA 
31 
NA 
NA 
NA 
650 
NA 

0.86 
NA 

NA 
NA 

0.49 
NA 
180 
NA 
840 
NA 

No 

No 

No 

No 

No 

No 

SSL·MIGR No 
SSL-INH · 

SSL-MIGA No 
SSL-I NH 

SSL-MIGA No 
SSL-I NH 

SSL-MIGA No 
SSL·INH 

SSL-MIGA No 
SSL-INH 

SSL-MIGA 
SSL·INH 

SSL-MIGA 
SSL·INH 

SSL-MIGA 
SSL-I NH 

SSL-MIGA No 
SSL-I NH 

SSL-MIGA No 
SSL-I NH 

SSL-MIGA No 
SSL-I NH 

SSL-MIGA No 
SSL-I NH 

Selection16l 

8SL 

8SL 

BSL 

8SL 

8SL 

8SL 

ASL 

8SL 

ASL 

8SL 

ASL 

8SL 

8SL 

8SL 

8SL 

8SL 

ASL 

ASL 

ASL 

8SL 

8SL 

8SL 

8SL 

ASL 



CASNumber 

218-01-9 

53-7o-3 

132-64-9 

86-73-7 

193-39-5 

91-2().3 

SS-01-8 

129-00-0 

72--55-9 

309-00-2 

5103-71-9 

12672·29-6 

11097-69-1 

11096-82-5 

7421·93-4 

53494-70-5 

319-84-6 

319-85-7 

319-86-8 

Scenario Tlmeframa: CUrrenUFuture 
Medium: Soll 
Eltposure Medium: Surface Soll 
EltDOsure Point: Endre Site 

Chemical 

OIBENZOFURAN 

FLUORANTHENE 

FLUORENE 

tNDEN0(1 ,2,3-CD)PYRENE 

NAPHTHALENE 

PHENANTHAENE 

PYRE NE 

4,4'-DDE 

4,4'·DDT 

ALDRIN 

ALPHA-CHLORDANE 

. -
ENDRIN ALDEHYDE 

ENDRIN KETONE 

HEPTACHLOR 

ALPHA-BHC .........._ 
BETA·BHC 

DELTA-BHC 

Minimum 
CohOBflb atlon 

(1) 

0.026 

0.09 

0.074 

0.026 

0.17 

0.023 

0.092 

0.019 

0.041 

0.0036 

0.00054 

0.00065 

0.0022 

0.00055 

0.57 

0.0051 

0.17 

0.0013 

0.00026 

0.00048 

0.00067 

0.0009 

0.0018 

0.00087 

Minimum 
Quallller 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

· J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

TABLE 6-8 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE SOIL 
SWMU 17 - OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

NWS CHARLESTON, SOUTH CAROLINA 
PAGE20F4 

Maximum 
Concentnrtlon 

(1) 

Maximum 
Quallfter 

Units 
Location of Minimum 

Concentration 

Detection 
Range of 

Freq~~ncy NondetectsC!I 

Concen1ratlon 
Used for 

Screenlng<3> 

Risk-Based Polantiel PotBntlal COPC 
Background COPC Screening ARARITBC ARARfTBC 

Value(') Le·-.m F.lag 

0.91 

0.13 

0.074 

1.7 

0.17 

0.41 

0.092 

1.4 

1.7 

0.037 

0.0092 

0.02 

0.0022 

0.00055 

0.57 

0.87 

0.35 

0.0013 

0.0054 

0.0028 

0.00067 

0.0009 

0.0018 

0.00067 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

mg/kg 

mg/kg 

mg/kg 

mglkg 

mglkg 

mg/kg 

m9'J<g 

mg/kg 

mg/kg 

m~g 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg.lkg 

17 ·6'-02-00 

17-6--02-00 

17-8-02-00 

17-8-02-00 

17-8-02-00 

17-8-02-00 

17·6-02-00 

17-6--02-00 

17 ·6'-02-00 

17-8· 12-00 

17-8-14-00 

17·8-14-00 

17-B-12-00 

17-B-07-00 

17-B-11-00 

17·6·11-00 

17-B-11-00 

17-B-01-00 

17-8-12·00 

17-8-11-00 

17-8-13-00 

17-8-04-00 

17-8-16-00-0 

17-13-13-00 

4119 0.36-0.82 0.91 

2119 0.36-0.82 0.13 

1/19 0.36-0.82 0.074 

4119 0.36·0.82 1.7 

1/19 0.36-0.82 0.17 

3119 0.36-0.82 0.41 

1119 0.36-0.82 0.092 

3/19 0.36·0.82 1.4 

5119 0.36-0.82 1.7 

2118 0.0018- 0.037 

5118 0.0035- 0.0092 

B/19 0.0035- 0.02 

1119 0.0018. 0.0022 

1/19 0.0018- 0.00055 

1/19 0.018. 0.024 0.57 

4119 0.018. 0.024 0.87 

2119 0.018- 0.024 0.35 

1/19 0.0018- 0.0013 

4118 0.0035- 0.0054 

2/19 0.0028 

1/19 0.0018- 0.00067 

1/19 0.0018- 0.0009 

1/19 0.0018- 0.0018 

1/19 0.0018- 0.00087 

0.47 

NA 

NA 

1.3 

0.055 

0.31 

NA 

0.75 

0.85 

0.1 

0.021 

0.059 

NA 

1.88 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.0145 

Yer · Value Source 

62 

15 N 

230 N 

270 N 

0.62 c 

5.6 N 

230 N 

230 N 

2.4 c 

1.7 c 

1.7 c 

0.029 c 

1.6 c 

c 

c 

c 

1.8 N 

1.8 N 

0.11 c 

0.09 c 

0.32 c 

0.09 c 

0.44 c 

NA 
1.4 
NA 
3.1 
170 
NA 
NA 
230 
NA 

0.71 
NA 
2.2 
NA 
1.3 
750 

0.025 
3 .4 
0.48 
72 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

SSL·MIGR 
SSL·INH 

SSL-MIGR 
SSL-INH 

SSL-MIGA No 
SSL-INH 

SSL-MIGA No 
SSL-INH 

SSL-MIGR No 
SSL-I NH 

SSL-MIGR No 
SSL-INH 

SSL-MIGR No 
SSL-INH 

SSL-MIGA No 
SSL-INH 

SSL-MIGA No 
SSL-I NH 

No 

No 

No 

No 

No 

No 

No 

No 

Rationale for 
Contaminant 
Deletlon or 

Selection11
' 

ASL 

ASL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

SSL 

BSL 

BSL 

ASL 

ASL 

ASL 

BSL 

8SL 

BSL 

ASL 

ASL 

BSL 

ASL 



CASNumber 

7440-36-0 

7440-38-2 

7440-39-3 

744Q-41-7 

7440-43-9 

7440-70-2 

7440-41-3 

7440-48-4 

744Q-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7439-97-6 

7440-02-0 

744Q-09-7 

7440-23-5 

7440-62-2 

7440-66-6 

Scenario Tlmeframe: Current/Future 
Medium: Soil 
Exposure Medium: Surface Soil 
Exposure Point: Entire Site 

Chemical 

= 

Beryllium 

. . 
Magnesium 

Potassium 

Sodium 

Vanadium 

Zinc 

Minimum 
Concentration 

(1) 

3370 

26.6 

1.5 

19 

0.47 

0.96 

171 

4.5 

0.9 

2.1 

2810 

10.3 

226 

22.6 

0.04 

2.4 

160 

25.1 

6.9 

9.2 

Minimum 
Qualifier 

J 

TABLEM 
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Maximum 
Concentration 

(1) 

Maximum 
Qualifier Units 

Location of Maximum 
Concentration 

Detection 
Range of 

Freq~~ncy Nondetects121 

Concentration 
Used for 

Screenlng131 

Rationale for 
Background Risk-Based Potential Potential COPC Contaminant 

Value<4l COPC Screening ARAMBC ARAMBC Flag Deletion or 
Leve1<5> Value Source 

Selectlon<6> 

31800 m!Ykg 17-B-07-00 19/19 31800 ASL 

31.4 m!Ykg 17-8-11-00 2/19 0.3-0.76 31.4 ASL 

11.5 m!Ykg 17-8-07-00 15/19 1.4- 2.5 11.5 ASL 

244 m!Ykg 17-B-11-00 19/19 244 ASL 

1.7 m!Ykg 17-B-16-00 12/19 0.27-0.46 1.7 15 N 8SL 

12.5 mg/kg 17-8-12-00 4/19 0.03-0.41 12.5 N ASL 

4840 m!Ykg 17-8-02-00-D 19/19 4840 NA NUT,8KG 

392 mg/kg 17-8-11-00 19/19 392 ASL 

12.8 mg/kg 17-8-11-00 15/19 0.46-1.3 12.8 140 ASL 

1930 m!Ykg 17-8-12-00 19/19 1930 N ASL 

45500 m!Ykg 17-8-12-00 19/19 45500 .. N 8KG 

670 m!Ykg 17-8-12-00 19/19 670 ASL 

1920 m!Ykg 17-8-17-00 19/19 1920 NA NUT 

378 mg/kg 17-8-11-00 19/19 378 :t N ASL 

1.8 m!Ykg 17-8-17-00-D 13/19 0.02 -0.05 1.8 2.3 N ASL 
2.9 

348 m!Ykg 17-8-11-00 18/19 1.2 348 •• N 14 ASL 
NA 

1110 mg/kg 17-8-07-00 19/19 1110 NA NA No NUT 
NA 

343 m!Ykg 17-8-11-00 3119 25.8-139 343 NA NA No NUT,8KG 
NA 

51.8 mg/kg 17-8-07-00 19/19 51.8 N 260 No 8KG 
NA 

1510 m!Ykg 17-8-11-00 18/19 8.3 1510 2300 N ASL 



CAB Number 

TABL.E:&a 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE SOIL 
SWllU 17 - OLD SOUTHSIDE MISSILE: AND WASTE OIL DISP()SAL AREA 

NWS CHARLESTON, SOlITH CAROLINA 

Scenario Tlmeframe: Current/Future 
lledtum: Soil 
Exposure Madlum: Surface Soll 

ure Point: Entire Sile 

Minimum 
Chemical Concentration 

(1) 

FootnolBs: 

Mui mum 
Minimum Concentration llaxlmum 

Unil9 
Qualifier (1) Quall fl er 

1 Sample and dupllcale are coooted as two separate samples when determining the minimum and maximum 
detected conca 1bations. 

2 Values presented are sample-specific quantilation limits. 
3 The maximum detected concenb'elion is used for screening purposes. 
4 If the maxlmt.m Inorganic concentratlon is greater than the Charleston NWS background concentration, 
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DHtctlon 
Location of Mannum Frequency 

Concenlrador1 (1} 

( Baseline Background Study. Naval Weapons Station, Charleston, SC. TINUS, March 2002), that inorganic is not selected ilS a OOPC . 

5 The risk-based OOPC saeenlng level for tap water use Is presented. The value Is based on a · 

target hazard quoHent at 0.1 for noncarcinogens (denoted wllh a "N' Hag) or an incremental cancer 

risk ol 1 E·6 for carcinogens (denoted with a "C' flag) (USEPA, Region 9, October 2004). 
6 The chemical Is selected as a COPC If lhe maxlmr.m detected concentration exceeds the risk-based 

OOPC screening level ard'or an ARAf'.VIBC(s). 
7 The "CAL· Modified PRG" ls used as lhe screening value for bichloroetheoe (USEPA, Region 9, October 2004). 

Surrogate Chamlcala 

Acenaphthene is used as a surrogate for aceoaphthylene. 
Pyrene is used as a surrogate for benzo(gii)perylene, and phenanthrene. 

Atpha-8HC is used as surrogate for delta-8HC. 

Endrin is used as a surrogate for eridrin aldehyde and endrio ketooe. 
Chlordane is used a surrogate for alpha and gamma-chlordane. 
The PRG for chromium represents a 1 :6 ratio of Cr Vl:Cr m (USEPA Region 9, Oc:lobEir 2004). 

Associated Sam11:les: 
17-B-OHlO 17-B-06-00 17-8-11-00 

17-B-02-00 17-B-07-00 17·8·12-00 

17-8-02-00-D 17-6-06-00 17-8-13-00 

1HHX3-00 17-8-09--00 17-8-14-00 

17-B-04-00 17-8-09-00-D 17-B-15-00 

17-B-05-00 17-8-10-00 17-B-15-00-D 

17-B-16-00 

17-8-16-00-D 

17-8-17-00 

17-8-17-00-D 

17·8-18-00 

Range of 
Nondetacts(2) 

Concentration Risk-Baaed 
Background 

Used for COPC Screening 
Scnenlng<31 Yalua"'1 

L.avePl 

Rationale Codel: 
For Selectlon as a COPC: 

ASL:: AboYe COPC Screening LevelfARARITBC 

For Elimination as a COPC: 

BKG = Within background levels 

BSL = Below COPC Screening LeveVARARITBC 

NUT= Essenllel NU1rlent 
NTX =No Toxicity lnfonnatlon 

Delinitlona: 

PotenUal Potential 
ARARITBC ARARITBC 

COPC 

Value Source 
Flag 

ARARITEIC = Applicable or Relevant and Appropriate Requirement!T o Be Considered 

C = Cslcinogen 

COPC = Chemical of Potenllel Corlcem 

J = Estimated Value 
N = Noncarcinogen 
NA = Not Applk:able. 

SSL·INH =Soil Scteening Level for transteis from soil to air (Inhalation) 
calculated online at http://risk.lsd.oml.gov/calc_61Brt.stllml by the 
USEPA's Soll Screenng Guidance (USEPA, July 1996). 

SSL ·MIGA = Soil Screening Level for transfers from soil to gmundweler for a 
Dilution and Attenuation Factor ol 1 calculated ontine at 
htlp:l/nsk.lsd.oml.govlcalc_start.ehtml (USEPA July 1996) 

Rationale for 
Contaminant 
Dalatlon or 

Selectlon181 



CAS Number 

120-82-1 

95-63-6 

95-50-1 

78-87-5 

541-73-1 

106-46-7 

78-93-3 

67-64-1 

71-43-2 

75-27-4 

74-83-9 

75-15-0 

56-23-5 

75-00-3 

67-66-3 

74-87-3 

75-71-8 

79-20-9 

75-09-2 

127-18-4 

108-88-3 

540-59-0 

156-60-5 

Scenario Timeframe: Current/Future 
Medium: Soil 
Exposure Medium: Suburface Soil 
ExDosure Point: Entire Site 

Chemical 

1,2,4-TRICHLOROBENZENE 

1,2,4-TRIMETHYLBENZENE 

1,2-DICHLOROBENZENE 

1,2-DICHLOROPROPANE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2-BUTANONE 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROETHANE 

DICHLORODIFLUOROMETHANE 

METHYL ACETATE 

TOTAL 1,2-DICHLOROETHENE 

TRANS-1,2-DICHLOROETHENE 

Minimum 
Concentration 

(1) 

0.002 

0.001 

0.002 

0.005 

0.002 

0.004 

0.003 

0.002 

0.013 

0.012 

0.002 

0.004 

0.001 

0.002 

0.018 

0.002 

0.002 

0.055 

0.002 

O.Q1 

0.008 

0.002 

0.0007 

0.005 

0.001 

Minimum 
Quallfler 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 
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Maximum 
Concentration Maximum 

Qualifier 
Units 

Location of Maximum 
Concentration 

Detection 
Range of 

Freq~~ncy Nondetects121 

Concentration 
Used for 

Screenlng131 

Rationale for 
Background Risk-Based Potential Potential COPC Contaminant 

Valuel4l COPC Screening ARAR/TBC ARAR/TBC Flag Deletion or 
(1) 

0.21 

0.27 

0.002 

0.005 

0.002 

0.004 

0.003 

0.002 

0.013 

16 

0.002 

0.16 

0.001 

0.002 

5.2 

0.002 

9.1 

0.088 

0.002 

0.49 

0.014 

0.056 

0.003 

0.21 

0.03 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

m!1kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

17-B-14-03 6/81 0.005- 0.15 

17-B-17-05 12/82 0.005- 0.15 

17-B-17-05 0.005-0.16 

17-B-25-03 1/20 0.005 - 0.007 

17-B-17-05 0.005- 0.16 

17-B-17-05 1/82 0.005- 0.16 

17-B-17-05 0.005-0.16 

17-B-17-05 0.005- 0.16 

17-B-33-03 1/82 0.005-0.28 

17-B-14-01 42/82 0.006-1.3 

17-8-17-05 2/82 0.005- 0.16 

17-8-14-03 3182 0.005 - 0.15 

17-B-29-01 1/82 0.005- 0.16 

17-B-17-05 1/82 0.005-0.16 

17-B-14-03 3182 0.005 -0.15 

17-B-08-01 3182 0.005-0.16 

17-8-14-03 10/82 0.005- 0.14 

17-B-14-03 2/82 0.002 - 0.15 

17-B-18-05 2/82 0.005-0.16 

17-B-14-03 6175 0.005-0.1 

17-8-26-03 9/82 0.004-0.16 

17-B-14-03 4/82 0.005-0.15 

17-8-17-05 2/82 0.005-0.16 

17-B-30-02 7/24 0.006- 0.016 

17-8-21-03 5/82 0.005. 0.16 

0.21 NA 

0.27 NA 

0.002 NA 

0.005 NA 

0.002 NA 

0.004 NA 

0.003 NA 

0.002 NA 

0.013 NA 

16 NA 

0.002 NA 

0.16 NA 

0.001 NA 

0.002 NA 

5.2 NA 

0.002 NA 

9.1 NA 

0.088 NA 

0.002 NA 

0.49 NA 

0.014 NA 

0.056 NA 

0.003 NA 

0.21 NA 

0.03 NA 

Leve1l5> Value Source 

0.41 c 

0.73 c 

6.2 N 

5.2 N 

600 sat 

0.34 c 

53 N 

3.4 c 

2200 N 

1400 N 

0.64 c 

0.82 c 

0.39 N 

36 N 

c 

4.7 N 

9.4 N 

2200 N 

9.1 c 

0.48 c 

520 sat 

4.3 N 

6.9 N 

NA 
NA 

0.11 
11000 

4.4 
24000 

0.59 
650 
NA 
NA 

0.034 
NA 

Selectlon161 

ASL 

ASL 

No BSL 

No BSL 

t:io BSL 

ASL 

No BSL 

No BSL 

No BSL 

ASL 

ASL 

ASL 

BSL 

BSL 

ASL 

BSL 

ASL 

ASL 

BSL 

BSL 

ASL 

ASL 

No BSL 

No BSL 

No BSL 



Scenario Timelrame: Current/Future 
Medium: Soll 
&posura Medium: Suburtace Soll 

ure Point: Entire Sile 

Minimum 

CASNumber Chemical ConcentraUon 

79-01-6 

75-69-4 

75--01-4 

156-59-2 

Semlvolatile Or 
121-14-2 

TRICHLOROETHENE(7) 

91-57-6 2-METHYLNAPHTHALENE 

100-52-7 BENZALDEHYOE 

56-55-3 BENZO(A)ANTHRACENE 

205·99-2 BENZO(B)FLUORAN HENE 

117-81-7 BIS(2·ETHYLHEXYL)PHTHAL.A TE 

85--68-7 BUTYL BENZVL PHTHAL.ATE 

84-74-2 01-N-BlJTYL PHTHAL.ATE 

117-84-0 Dl-N-OCTYL PHTHAL.A TE 

206-44-0 FLUOAANTHENE 

91-20-3 NAPHTHALENE 

87-86-5 PENTACHLOROPHENOL 

85-01-8 PHENANTHRENE 

129-00--0 PYRENE 

PesdcldeslPCBa m 
72-54-8 4,4'-DDD 

72-55-9 4,4'-DDE 

50-29-3 4,4'-DDT 

309-00-2 ALDRIN 

11097-69-1 AAOCLOR-1254 

60-57·1 DIELDRIN 

0.001 

0.003 

0.005 

0.003 

0 .51 

0.053 

0.47 

0.024 

0.029 

0.23 

0.024 

0.04 

0.37 

0.035 

0.073 

0.38 

0.025 

0.033 

0.0073 

0.0008 

0.00017 

0.00075 

0.014 

0.00014 

Minimum 
Quallfter 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

TABLES-7 

OCCURRENCE, DtSTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN • SUBSURFACE SOIL 
SWMU 17 • OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

MaxJmum 
Concen1ratlon 

f'l 

910 

0.046 

0.005 

1.3 

0.51 

0.053 

0.81 

0.024 

0.029 

5.2 

0.033 

0.37 

0.21 

0.073 

0.38 

0.16 

0.17 

0.0073 

0.006 

0.0039 

0.00075 

0.03 

0.00021 

NWS CHARLESTON, SOUTH CAROLINA 

Maximum Units 
Quallfler 

J 

J 

J 

J 

J . 

J 

J 

J 

J 

J 

J 

J 

J 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

m!Vkg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

m9'1<9 

mg/kg 

m9'1<g 

mg/kg 

m9'1<g 

mg/kg 

mg/kg 

mW!<g 
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Location of Mnlmum 
Concenb'atton 

17-B-17-03 

17-8-27-03 

17-B-17-03 

17-B-17-03 

17·8-08-01 

17-B-17-05 

17-B-33-03 

17-B-17-03 

17-8-12-05 

17-8-08-03 

17-B-17-05 

17-8-33-03 

17-B-14-01 

17-8-33-03 

17-8-17-05 

17-B-17-05 

17-B-33-03 

17-8-33-03 

17-B-33-03 

17-B-33-Q3 

17-8-10-03 

17-B-18-01 

17-8-17-05 

17-8-11-01 

Delee don 
Frequency 

(1) 

24182 

21/82 

1/82 

15182 

1/162 

1/62 

2155 

1/62 

1/61 

6162 

2162 

4/62 

t/61 

2162 

1/62 

1/61 

2162 

3162 

1/62 

2162 

8/62 

1/62 

2162 

1/62 

Range of 
Nondetectst2> 

0.005- 0.15 

0.005- 0.16 

0.005· 0.28 

0.005 - 0.16 

0.1 - 21 

0.36 . 21 

0 .36-21 

0.36-21 

0.36 -21 

0.36 -21 

0.36. 21 

0 .36- 21 

0 .36 - 21 

0.36-21 

0.36-21 

0.91 - 52 

0.36- 21 

0.36- 21 

0.002. 0.41 

0.002 - 0.41 

0.002- 0.41 

0.0018. 0.21 

O.ot B - 0.026 

0.002- 0.41 

Concentrstlon 
Used for 

Screenlng131 

910 

0.046 

0.005 

1.3 

0.51 

0.053 

0.81 

0.024 

0.029 

5.2 

0.033 

0.37 

0.21 

0.073 

0.38 

0.16 

0 .17 

0.0073 

0.006 

0.0039 

0.00075 

0.03 

0.00021 

Ratlona!e tor 
B kg d Rlak-Based PobtntJBI Potenttal Contaminant 

ac roun COPC Screening ARARITBC ARARITBC COPC 
Valuef

4l L-·a> Source Flag Deletion or 
u .... r Value SelecUonll) 

NA c 

NA 39 N 

NA 0.079 c 

NA 4.3 N 

NA 12 N 

NA 5.6 N 

NA 610 N 

0.43 0.62 c 

0 .6 0.62 c 

NA 35 c 

NA 1200 N 

NA 610 N 

NA 240 N 

1.3 230 N 

NA 5.6 N 

NA 3 c 

0.75 230 N 

0.85 230 N 

0.1 2.4 c 

0.021 1.7 c 

0.0591 1.7 c 

NA 0.029 c 

NA 0.22 c 

NA 0.03 c 

NA 
NA 

0.86 
NA 

0.16 
NA 

0.49 
NA 
180 
NA 
840 
NA 
250 
NA 

240000 
NA 
310 
NA 
3.1 
170 

NA 
NA 
230 
NA 

0.71 
NA 
2.2 
NA 
1.3 
750 

0.025 
3.4 
NA 
NA 

0.00023 
1.1 

SSL-MIGA No 
SSL-INH 

SSL-MIGA No 
SSL-INH 

SSL-MIGA No 
SSL-INH 

SSL-MIGA No 
SSL-lNH 

SSL-MIGA No 
SSL·INH 

SSL-MIGA No 
SSL-INH 

SSL-MIGA No 
SSL-INH 

SSL-MIGA No 
SSL-INH 

SSL-MIGA No 
SSL·INH 

SSL-MIGA No 
SSL-INH 

SSL-MIGA 

SSL-MIGA No 
SSL-INH 

SSL-MIGA No 
SSL-INH 

SSL·MIGR No 
SSL-INH 

SSL-MIGA No 
SSL-INH 

SSL-MIGA No 
SSL·INH 

SSL-MIGA No 
SSL-I NH 

SSL-MIGA No 
SSL-I NH 

SSL-MIGA No 
SSL-INH 

ASL 

BSL 

ASL 

ASL 

ASL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

ASL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 



CASNumber 

7421-93-4 

53494-70-5 

5103-74-2 

319-86-8 

7440-38-2 

7440-39-3 

7440-41-7 

744Q-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7439-97-6 

7440-02-0 

7440-09-7 

7440-22-4 

7440-23-5 

7440-28-0 

Scenario Timeframe: Current/Future 
Medium: Soil 
Exposure Medium: Suburface Soil 
Exposure Point: Entire Site 

·Chemical 

ENDRIN ALDEHYDE 

ENDRIN KETONE 

GAMMA-CHLORDANE 

DELTA-8HC 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SILVER 

SODIUM 

THALLIUM 

Minimum 
Concentration 

(1) 

0.00072 

0.00079 

0.067 

0.0014 

0.35 

6100 

1.8 

8.9 

0.21 

0.18 

155 

9.9 

1.1 

0.95 

4620 

4.1 

385 

12.2 

0.01 

2.4 

270 

0.2 

22.6 

0.44 

Minimum 
Qualifier 

J 

J 

J 

J 

TABLE6-7 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN • SUBSURFACE SOIL 
SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Maximum 
Concentration 

(1) 

0.0013 

0.0012 

0.067 

0.073 

0.35 

52500 

13.2 

359 

1.1 

0.56 

3420 

62.7 

5.9 

39.7 

66500 

n.1 

3900 

71.5 

0.14 

16 

1270 

0.2 

981 

Maximum 
Qualifier 

J 

J 

J 

J 

J 

NWS CHARLESTON, SOUTH CAROLINA 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 
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Location of Maximum 
Concentration 

17-B-07-05-D 

17-8-15-01 

17-8-14-03 

17-8-14-03 

17-B-08-01 

17-8-18-05 

17-8-19-03 

17-8-18-05 

17-8-13-03 

17-8-33-03 

17-8-03-01 

17-8-18-05 

17-8-06-03 

17-8-33-03 

17-8-16-03 

17-B-33-03 

17-8-18-05 

17-8-31-02-D 

'17-8-03-01 

17-8-18-05 

17-8-03-05 

17-B-33-03 

17-8-34-06 

17-8-11-01-D 

Detection 
Range of 

Frequency 
111 Nondetects121 

3/62 0.002 - 0.41 

2/62 0.002- 0.41 

1/62 0.0018-0.2 

2/62 0.0018-0.2 

1/62 0.1 - 0.25 

62/62 

55/62 0.22 - 2.5 

62/62 

31/62 0.22-0.53 

3/62 0.02-0.46 

62/62 

62/62 

62/62 2.6 

37/62 0.5- 2.1 

62/62 

62/62 

62/62 

62/62 

11/62 0.01 - 0.05 

62/62 

62/62 

1/62 0.04-0.25 

21/62 18.5- 235 

3/62 0.32-1.7 

Concentration 
Used for 

Screening13> 

0.0013 

0.0012 

0.067 

0.073 

0.35 

52500 

13.2 

359 

1.1 

0.56 

3420 

62.7 

5.9 

39.7 

66500 

n.1 

3900 

71.5 

0.14 

16 

1270 

0.2 

981 

Background 

Yalue141 

NA 

NA 

0.0145 

NA 

16900 

Rationale for 
Risk-Based Potential Potential COPC Contaminant 

COPC Screening ARAR/TBC ARAMBC Flag Deletion or 
Leve11

5
1 Value Source Selectlonl&l 

1.8 N 

1.8 N 

1.6 c 

0.09 c 

3.1 N 

15 N 

3.7 N 

NA 

210 c 

140 c 

310 N 

II N 

400 

NA 

180 N 

2.3 N 

160 N 

NA 

39 N 

NA 

NA 
NA 
NA 
NA 

0.48 
72 
NA 
NA 

1140 
560 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
110 

68600 

2.9 
14 
NA 
NA 
NA 
1.6 
NA 
NA 
NA 

SSL-MIGA No 8SL 
SSL-I NH 

SSL-MIGA No 8SL 
SSL-I NH 

SSL-MIGA No 8SL 
SSL-I NH 

SSL-MIGA No BSL 
SSL-INH 

ASL 

ASL 

ASL 

ASL 

8SL 

ASL 

NUT, BKG 

ASL 

ASL 

BSL 

No BKG 

No 8SL 

No NUT 

No BSL 

No 8KG 

ASL 

No NUT 

No BSL,8KG 

No NUT 

No BKG 



CAS Number 

7440-62-2 

7440-66-6 

57-12·5 

TABLE6-7 

OCCURRENCE, 1>1SmlBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SUBSURFACE SOIL 
SWMU 17 - OLD SOUTHSIDE MISSILE AHO WASTE OIL DISPOSAL AREA 

NWS CHARLESTON, SOUTH CAROLINA 

Scenario Tlmeframe: Current/Future 
Medium: Soll 
Exposure Medium: Suburtace Soll 

ure Point: Entire Site 

Minimum 
Chemical Concentratkln 

(1) 

........ kl ....... 12.7 

5.8 

·--... ~ ... 0.21 

Footnotts: 

Minimum 
Qualifier 

J 
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Maximum 
Maximum Location of Mu:lmum Concentration 
Quallftar Unite 

Concencratlon (1) 

68.9 mg.lkg 17-8·18-05 

1240 mg.lkg 17-6-14-03 

5 mg.lkg 17-B-17-05 

1 Sample and duplicala are counted ae Mo separate samples when detBnnlnlng the minimum and maximum 
detected concentrations. 

2 Values prasenled are sample-specific quanlitation limits. 
3 The maximum detecled concentration ts used for screening p1.1rposes. 
4 If the maximum Inorganic concentration Is greeter than the Chaneston- NWS background coocantraUon, 

Detection 
Frequency 

(1) 

62162 

57/62. 

8162. 

(Baseline Background Study. Naval Weapons Stalion, Charleston, SC. TtNUS, March 2002), that Inorganic Is not selected as a COPC. 

5 Tho risk-based COPC screening level for tap water use is presented. The value is based on 11 

target hazard quotient of 0.1 tor noncart:lnogens (ClenOled ....tlh a "N" flag) or an incremental cancer 
r1sk of 1 E-6 for carclnogens (denoted with a •c• flag) (USEPA, Region 9, October 2004). 

6 The chemical is selected as a COPC H Iha maximum detected concentration exceeds the risk-based 
COPC screening level ard'or an ARAFVTBC(s). 

7 The 'CAL- Modified PRG' is used as the screening wlue for tric:lioroethene (USEPA, Region 9, October 2004). 

Surrogate Chemtcals 
Naphthalene is used es a surrogate for 2·methylnaphthalene. 
Pyrene is used as a sum>gata for benzo(ghl)perylene, and phenanthrBna. 
Alpha·BHC is used as surrogate tor delta-BHC. 
Endrin is used as a surrogate tor endrin aldehyde and endrin ketone. 
Chlordane Is used a sunogala for gamma-chlordane. 
The PAG tor chromium reprssents a 1 :6 ratio of Cr Vl:Cr Ill (USEPA Region 9, October 2004). 

Range of 
Nondetact&C:ll 

---

12.1-30.5 

1.1·1.5 

Concentration Rl8k-S.eed Polltnlfal Potential Background COPC Uaedfor -
Value<•> · 

COPC Screening ARARITBC ARAR/TBC 
Screenlng131 Lrnl(5) Value Source 

Flag 

68.9 :-N 260 SSL-MIGA~ 

NA SSL-I NH 
1240 -·--- 2300 N SSL-MIGA •"lD!'m 

NA SSL·INH 
5 NA 120 N SSL-MIGA 

Radonale Codn: 

For Salectlon es a COPC: 
ASL =Above COPC Screening Lavel/ARAR/TBC 

For Elimination as a COPC: 
BSL = Below COPC Screening LeveVARAA/TBC 
NTX =No Toxlcily Information 
NUT= Essentilll Nutrient 

Dofln!tlon1: 

NA SSL-INH I 

ARAR/TBC = Applic8llle or Ael9'1ant and Appropriate Requirement/To Be Considered 
c = ca~inogen 

COPC = Chemical of Potential Coocem 
J = Estimated Value 
N = Noncercinogen 
NA = Not Appllcallle. 
SSL·INH •Soll Screening l9'1el for lrensl9"1 from soil lo air (Inhalation) 
calculated online at http:l/risk.lsd.omt.gov/calc_slert.shlml by lhe 

USEPA's Soil Scrvenng Guidance (USEPA, July 1996). 

SSl-MIGR rz Soll Screening Level for transfers from SOil to groondwatef tor a 
Dilution end Attenuation Factor of 1 calculated oollne et 
http:l/risk.lsd.oml.gov/calc_slart.shtml (USEPA July 1996) 

I 

Rationale for 
Contaminant 
Deletion or 
Selectlon18> 

ASL 

ASL 

ASL 



CAS Number 

Scenario Tlmeframe: Current/Future 
Medium: Soll 
Exposure Medium: Suburface. Soll 
Exposure Point: Entire Site 

Minimum 
Chemical Concentration 

(1) 

Asao~a!!S! Samg111: 
17-B-01-01 17-8-06-05 

17-B-01-03 17-8-07-01 

17-8-01-05 17-8-07-03 

17-8-02-01 17-8·07·05 
17-8-02-03 17-8-07-05-D 

17-8-02-05 17-8-08-01 

17-8-03-01 17-8-08-03 
17-8-03-03 17-8-08-05 

17-6-03-05 17-B-09-01 

17-B-04-01 17-B-09-03 

17-8-04-03 17-8-09-05 

17-6·04·05 17-B-10-01 

17-B-04·05-D 17-8-10-03 

17-8-05-01 17-6-10-05 

17-B-05-03 17-8-11-01 

17-B-05-05 17-B-11-01-D 

17-B-06-01 17-8-11-03 

17-6-06-03 17·8-11-05 

Minimum 
Qualifier 

TABLE6-7 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEl~ICALS OF POTENTIAL CONCERN - SUBSURFACE SOIL 
SWMU 17 - OLD SOUTHSIDE MISSILE: AND WASTE OIL DISPOSAL AREA 

NWS CHARLESTON, SOUTH CAROLINA 
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M•ximum Detecdon Concentration 
Concentration Maximum 

Units 
Location of Maxl1num Frequency 

Range of 
Used for 

Background 

{I) Qualifier Concentration (1) Nondetects<2) 
Screening1'> Value141 

17-B-12-01 17-B-18-01 17-B-25-03 

17-B-12·03 17-8-18-03 17-B-26-01 
17-8-12-05 17-8-18-()5 17-8-26-03 

17-8-13-01 17-8-19-01 17·8-26-03-D 
17-8-13-03 17-8-19-03 17-8-27-01 

17·6·13-05 17-8-19-05 17-8-27-03 
17-8-14-01 17-B-20-01 17-B-28-01 
17-B-14-03 17-6-20-03 17-B-28-03 
17-B-14-05 17-8-21-01 17-B-29-01 

17-B-15-01 17-8-21-03 17-8-29-03 

17-8-15-03 17-B-22·01 17-B-30-02 
17-8-15-05 17-8-22·01·0 17-8-31-02 

17-B-16·01 17-8-22-03 17-B-31-02·0 
17-8-16-03 17-8-23-01 17-B-32-03 
17-8-16-05 17·8·23-03 17-8-33-03 

17-8-17-01 17-B-24-01 17-8-34-06 
17.9.17.03 17-8-24-03 

17-8-17-05 17-8-25-01 

Risk-Based Potenlial Potential 
R11tlonale for 

COPC Screening ARAM'BC ARARITBC 
COPC Contaminant 
Flag Deletion or 

Levet1' 1 Value Source 
Selectlon111) 



CASNumber 

75-34-3 
75-35-4 
107-06-2 
78-87-5 
67-64-1 
71-43-2 
75-27-4 
75-15-0 

67-66-3 
156-59-2 
75-71-8 
74-84-0 
74-85-1 
100-41-4 
TTNUS054 
74-82-8 
108-87-2 
75-09-2 
91-20-3 
95-47-6 
127-18-4 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Entire Site 

Chemical 
Minimum 

Concentration 
(1) 

0.2 
4 

0.3 

4 
0.5 
2 

0.01 
0.02 
0.2 
0.2 
1 . 

8 
5 
2 
2 

0.92 

3.8 
3.4 

0.42 

TABLE&-8 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER 
SWMU 17 - OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Minimum 
Qualifier 

J 
J 
J 
J 

J 
J 
J 
J 
J 
J 
J 
J 

J 
J 

J 

J 
J 
J 
J 
J 
J 
J 

J 
J 

J 
J 
J 
J 

Maximum 
Concentration 

(1) 

140 
93 

2500 
5 
11 
14 

0.2 
0.4 

113.9 
95 
19 

98 
1000 

1 
25 

14 
21 

54 
5 
8 
2 

2.1 

39000 
5.6 
2. 
1920 
43.6 

Maximum 
Qualifier 

J 
J 
J 

J 
J 

J 
J 

J 
J 

J 

J 

J 
J 
J 

NWS CHARLESTON, SOUTH CAROLINA 

Units 

PAGE 1 OF3 

Location of Maximum 
Concentration 

- - - 0 
17-G-07S-0205 
17-Q-28-0403 
17~G-07S-0205 

17-G-078-0205 
17-Q-56-01 

-PSTW-5 
17-Q-19-0403 
17-0-19-0403 
17-PSTW-9 

17-Q-19-0403 
17-Q-19-0403 

1 
17-Q-19-0403 

17-G-22S-0205 
17-Q-1 OS-0302 
17-G-07S-0205 
17-Q-19-0403 
17-PSTW-1 

17-G-14S-0305 
17-Q-35-0105 

17-G-12S-0205-D 
17 ·G-07S-0205 

17-G-05S-0205-D 

17-G-16S-0305 
17-G-18S-02 

1 D 
7-G-14S-0305 

17 -G-14S-0305 

Detection 
Range of 

Freq~~ncy Nondetects121 

5-100 
5- 50 
5-100 
5-100 
5-1 

5 
5-100 
5-100 
5-100 
5-100 
0.5 - 50 
0.5- 5 

1 

16116 
1/88 5-100 
3173 5-200 
16116 
2/84 
2/92 
1/ 
5/73 
28/92 
17/92 5-100 
36169 5-10 
6192 
1/104 

f 
18/92 

3/42 10-11 
1/38 10-11 
7/42 10 - 11 
1/42 10-11 

2/43 0.16- 2.7 

18/43 
43 
I 

43143 
14143 0.25- 1.4 

Concentration 
Used for 

Screening131 

140 
93 

2500 

0.8 
330 
98 

1000 

54 
5 
8 
2 

2.1 

Background 

Value141 

Risk-Based 
COPC 

Screening 

Level151 

Rationale for 
Potential Potential COPC Contaminant 

ARAR/TBC ARAR/TBC Flag Deletion or 
Value Source Selection<&> 

ASL 
ASL 
BSL 
BSL 
ASL 
ASL 
ASL 
BSL 
s 

L 
ASL 
ASL 
ASL 
ASL 

N NTX 
T 

BSL 
BSL 
NTX 
BSL 
ASL 
ASL 
BSL 

ASL 
ASL 
BSL 
ASL 
ASL 
BSL 
ASL 

NA 4.8 [!I 6 FED·MCL ASL 
NA 1800 N NA FED-MCL BSL 
NA 360 N NA FED·MCL BSL 
NA 2900 N NA FED-MCL BSL 

NA NA FED·MCL ASL 

~ 3600 III 50 FED·SMCL BKG 
ND 1.5 IIl...- FED·MCL ASL 
4.4 0.045 [!I 10 FED·MCL ASL 
300 260 III~ FED-MCL ASL 
2.3 1.3 III 4 FED-MCL ASL 



TABLE&-8 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN· GROUNDWATER 
SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

NWS CHARLESTON, SOUTH CAROLINA 

Scenario Tlmeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exoosure Point: Entire Site 

CASNumber Chemical 

7440-70-2 CALCIUM 
... 1_440-_4_7_.·3 __ cHROMIUM 
7440-48-4 COBALT 
7440-50-8 COPPER 
7439·89·6 IRON 
7439-92· 1 LEAD 
7439-95-4 MAGNESIUM 

t-7-439---96--5--MANGANESE 
7439-97-6 ~ 
7440-02-0 NICKEL 
7440-09-7 POTASSIUM 
7782-49-2 SELENIUM 
7440-23-5 SODIUM 
7440-62-2 VANADIUM 
7440·66·6 ZINC 
Miscellaneous Parameters u 
24959·67·9 BROMIDE 
16887-00-6 
57·12·5 
14808-79-8 

Footnotes: 

Minimum 
Concentration 

(1) 

663 
10.3 
0.78 
6.7 
84 
2.3 

9.7 
0,01 
10.8 
257 
3.8 

18600 

7.9 

500 
51000 

4.2 
34000 

Minimum 
Qualifier 

J 

Maximum 
Concentration 

(1) 

929000 
19.7 
988 
24.9 

360000 

0.03 
508 

12700 
3.8 

2800000 
30 
590 

7900 
2800000 

4.2 
320000 

Maximum 
Qualifier 

J 

Unite 

Sample and duplicate are counted as two separate samples when detennining the minimum and maximum 
detected concentrations. 

2 Values presented are sample-specific quantitation limits. 
3 The maximum detected concentration is used for screening purposes. 
4 If the maximum inorganic concentration is greater than the Charleston NWS background concentration, 
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Location of Maximum 
Concentration 

17-G-175-
17 -G-045-0205 
17 ·G-148-0305 
17·G·18D-0205 
17-Q-42-0105 

17-G-165-0305 
17-Q-42-0105 

17 ·G-14S-0305 

17-PSlW-15 
17-PSTW-15 

17-G-205-0205 
17-PSlW-15 

( Baseline Background Study. Naval Weapons Station, Charleston, SC. TtNUS, March 2002), that inorganic is not selected as a COPC . 
5 The risk-based COPC screening level for tap water use is presented. The value is based on a 

target hazard quotient of 0.1 for noncarcinogens (denoted with a "N" flag) or an incremental cancer 
risk of 1 E-6 for carcinogens (denoted with a "C" flag) (USEPA, Region 9, October 2004). 

6 The chemical is sel~ted as a COPC if the maximum detected concentration exceeds the risk-based 
COPC screening level and/or an ARAR/TBC(s). 

7 The "CAL~ Modified PRG" is used as the screening value for trichloroethane (USEPA, Region 9, October 2004). 

Detection 
Range of 

Freq(':ncy Nondetects(21 

12/12 
12/12 
1/43 10 
12/12 

Concentration 
Used for 

Screening<3l 

7900 
2800000 

4.2 
320000 

Background 
va1uel4l 

Risk-Based 
COPC 

Screening 
Leve1<5l 

Rationale for 
Potential Potentfat COPC Contaminant 

ARAR/TBC ARAR/TBC Flag Deletion or 
Value Source Selection<el 

NA NA 
NA NA 
NA 73 N 
NA NA 

Rationale Codes: 

For Selection as a COPC: 
ASL= Above COPC Screening LeveVARAR/TBC 

For Elimination as a COPC: 
BKG = Within background levels 
BSL = Below COPC Screening Level/AAAR/TBC 
NTX:::: No Toxicity lnfonnation 
NUT ::; Essential Nutrient 

Deflnitlont: 

BSL 

NTX 
ASL 
BSL 
ASL 

ARAR/TBC =Applicable or Relevant and Appropriate Requirement/To Be Considered 
C = Carcinogen 
COPC = Chemical of Potential Concern 
J = Estimated Value 
N = Noncarcinogen 
NA = Not Applicable. 
FED-MCL = Federal Maximum Contaminant Level (USEPA, Winter 2004) 

FED-SMCL = Federal Seeondary Maximum Contaminant Level (USEPA, Winter 2004 
FED-AL= Federal Action Level (USEPA, Winter 2004) 



CASNumber 

Scenario Tlmeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exoosure Point: Entire Site 

Chemical 

Associated Samples: 
17-G-01S-0205,17MW01,20050224 

17-G-028-0205, 17MW028,20050227 

17-G-038-0205, 17MW03S,20050214 

17-G-038-0205-AVG,17MW038,20050214 

17-G·038-0205-0, 17MW038,20050214 

17-G-048·0205, 17MW048,20050227 

17-G-058·0205, 17MW058,20050225 

17-G-058-0205-AVG, 17MW058,20050225 

17-G-058-0205·0, 17MW058,20050225 

17-G·060-0205, 17MW060,20050224 

17-G-078-0205, 17MW078,20050228 

17-G-118-0205, 17MIP03-lW29-MW118,20050223 

17-G-12D-0205, 17MW120,20050228 

17-G·120-0205-AVG, 17MW120,20050228 

17-G-12D-0205-0, 17MW120,20050228 

17-G·128·0205, 17MIP29-lW38-MW128,20050225 

17-G-128-0205·AVG,17MIP29-lW38-MW128,20050225 

17-G·128·0205-0,17MIP29-lW38-MW128,20050225 

17-G· 138-0205, 17MW138,20050227 

17·G-140-0305,17MW140,20050309 

17-G-148-0305,17MIP38-lW47-MW148,2~ 

17-G-150-0305, 17MW150,20050309 

17-G-158-0305,17MIP39-lW48-MW158,20050309 

17-G·160·0_305, 17MW160,20050308 

17-G·161·0305, 17MIP40-lW49~MW161,20050308 

17-G-168-0305;17MW168,20050308 

TABLE&-8 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER 
SWMU 17 - OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Minimum Maximum 
Minimum Concentration 
Qualifier 

Concentration 
(1) (1) 

17-G-170·0305, 17MW170,20050308 

17-G-171-0205, 17MIP41-TW50-MW171,20050226 

17-G-178-0205, 17MW178,20050226 

H-G-180-0205,17MW180,20050226 

17·G·188-0205,17MIP42·TW51-MW188,20050226 

17-G-198-0205,17MIP43-TW52-MW198,20050224 

17-G-208-0205, 17MIP48· TW57-MW208,20050227 

17-G-21 8-0205, 17MW21 S,20050215 

Maximum 
Qualifier 

17-G-22S-0205, 17MIP02· TW30-MW228,20050223 

17·G·228-0205-AVG,17MIP02-lW30-MW228,20050223 

17·G-228-0205-0, 17MIP02-lW30-MW228,20050223 

17-G-238-0205, 17MW23S,20050224 

17-P8lW-10, 17-P8lW-10,20041110 

17·P8lW-11, 17-P8TW·11,20041110 

17-P8lW-12, 17-P8lW-12,20041110 

17-P8lW·13, 17-P8lW-13,20041110 

17-P8lW-14, 17-P8TW·14,20041110 

17-P8lW-15, 17-P8lW·15,20041110 

17·P8lW-4, 17-P8lW-4,20041109 

17-P8lW-5, 17-P8TW-5,20041109 

17-P8lW-6,17-P8lW-6,20041109 

17-P8lW-7, 17-P81W-7,20041110 

17-P8lW ·8, 17-P81W -8,20041110 

17-P8lW-9, 17-P8lW·9,20041110 

17-Q-01-0302, 17lW018,20020307 

NWS CHARLESTON, SOUTH CAROLINA 
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Location Of Maximum 
Detection 

Units 
Concentration 

Frequency 

17-Q·02-0302, 17lW028,20020307 

17-Q-03-0302, 17lW03,20020307 

17-Q-04-0302, 17lW048,20020307 

17-Q-05-0302, 17lW058,20020308 

17-Q-060-0302, 17lW060,20020308 

17-Q-068-0302, 17lW068,20020308 

17-Q-0700302, 17lW070,20020308 

17-Q-078-0302, 17lW078,20020307 

17·0·08D-0302, 17lW080,20020308 

17-Q-088-0302, 17lW088,20020308 

17-Q-09D-0302, 17lW090,20020309 

17-Q-098·0302, 17lW098,20020309 

(1) 

Concentration 
Range of Background 

Nondetects12> 
Used for 

Value<'> 
Screenlng131 

17-Q-20-0403,17MIP17-lW20,20030427 

17-Q-21-0403, 17MIP09-lW21,20030427 

17-Q-22-0403,17MIP14-lW22,20030427 

17-0-23-0403, 17MIP08-lW23,20030427 

17-Q-24-0403,17MIP07-lW24,20030427 

17-Q-250-0403,17MIP10-lW2580,20030427 

17-Q-258-0403, 17MIP1 O-lW2580,20030427 

17-Q-26-0403,17MIP06-1W26,20030427 

17-Q-26-0403-AVG, 17MIP06-lW26,2003~27 

17-Q-26-0403-0, 17MIP06-lW26,20030427 

17-Q-27-0403, 17MIP05-lW27,20030427 

17-Q-28-0403, 17MIP04-lW28,20030427 

17-Q-100·0302, 17lW100,20020308 17-Q-31-0403, 17MIP01-lW31,20030427 

17-Q-108-0302, 17lW 108,20020308 17-Q-32-0105, 17MIP23-lW32,20050115 

17-Q-11·0403, 17MIP11-lW11,20030426 17-Q-32·0105-AVG, 17MIP23-lW32,20050115 

17-Q-12·0403, 17MIP12-lW12,20030426 17-Q-32-0105-0, 17MIP23-lW32,20050115 

17-Q-13·0403, 17MIP21-lW13,20030426 17-Q-33-0105, 17MIP24-1W33,20050117 

17-Q-14·0403, 17MIP16-lW14,20030426 17-Q-34-0105, 17MIP25-lW34,20050115 

17-Q-15-0403, 17MIP15-lW15,20030426 17-Q-35-0105, 17MIP26-lW35,20050117 

17-Q-15-0403·AVG, 17MIP15-lW15,20030426 17-Q-36-0105, 17MIP27-1W36,20050117 

17-Q-15-0403-0,17MIP15-lW15,20030426 

17-0-16-0403, 17MIP13-lW16,20030426 

17-Q-17-0403, 17MIP18-lW17,20030426 

17-Q-18·0403, 17MIP19-lW18,20030426 

17-Q-19-0403, 17MIP20-lW19,20030427 

17-Q-37-0105, 17MIP28-1W37,20050116 

17-Q-39-0105,17MIP30-lW39,20050116 

17-Q-39-0105-AVG, 17MIP30-lW39,20050116 

17-Q-39-0105-0, 17MIP30·lW39,20050116 

17-Q-40-0105, 17MIP31-1W40,20050116 

Risk-Based 
Potential Potential COPC COPC 

Screening ARARITBC ARAR/TBC 
Flag 

Leve1<5l 
Value Source 

17-Q-41-0105,17MIP32-lW41,20050117 

17-Q-42-0105, 17MIP33-lW42,20050117 

17-Q-43-0105, 17MIP34-lW43,20050116 

17-Q-44-0105, 17MIP35-lW44,20050117 

17-Q-45-0105, 17MIP36-lW45,20050117 

17-Q-46-0105, 17MIP37-lW46,20050116 

17-Q-53-0105, 17MIP44-lW53,20050115 

17-Q-54-0105, 17MIP45-lW54,20050115 

17-Q-54-0105-AVG, 17MIP45-lW54,20050115 

17-Q-54-0105-0, 17MIP45-lW54,20050115 

17-Q-55-0105, 17MIP46-lW55,20050117 

17-Q-56-0105, 17MIP47-lW56,20050115 

17-Q-56-0105-AVG, 17MIP47-lW56,20050115 

17·Q-56-0105-0, 17MIP47-lW56,20050115 

17-Q-58-0105, 17MIP49-lW58,20050116 

17·Q·59-0105, 17MIP50-lW59,20050115 

17-Q-S0-0105, 17MIP51-TW60,20050117 

17-Q-61-0105, 17MIP52-lW61,20050117 

17-Q-62-0105, 17MIP53-lW62,20050116 

17-Q-63-0105, 17MIP54-TW63,20050116 

17-Q-64-0105, 17MIP55-lW64,20050116 

17MW68, 17MW068,20041116 

17PS-01, 17-PS-1,20040401 

17P8-02, 17-P8-2,20040401 

17P8-03, 17-P8-3,20040401 

Rationale for 
Contaminant 
Deletion or 
Selection<&> 



TABLEM 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE WATER 
SWMU 17-0LD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

NW$ CHARLESTON, SOUTH CAROLINA 

CASNumber 

Scenario Tlmeframa: Future 
Medium: Surface Wat&r 
Eipoaure Medium: Surface Water 
E•DMute Polnl: Entire Site 

Chemical 

7440-38-2 ARSENIC 
7440-39-3 BARIUM 

2 CALCIUM 

IRON 

~ 
~.lANGANESE 

Foolnole9: 

Minimum 
Concentration 

(1) 

1400 
5.5 
4.4 
47.3 

167000 
2.9 

2740 

169 
143000 

4100000 
5.2 
16.4 

Minimum 
QualHiar 

Muimum 
ConcentraUon 

(1) 

1400 
5.5 
4.4 
47.3 

2.9 
2740 

169 
143000 

4100000 
5.2 
16.4 

Maximum 
auallflar 

Uni ls 

Sample and duplicate are counted as l'M> separate samples when de1ennining the minimum and maximum 

detected concentrations. 

2 Values presented are sample-specific quantita1lon limits. 

3 The maximum detected concentration Is used for screening purposes. 

Location of Mulmum 
Concentration 

·4 If the maximum inorganic conc:errtrBlion is greater than the concentration at the upgradlent location, 23SW/SDOB, 

that inorganic is not selected as a COPC. 

5 The risk-based COPC screening level for tap water use is presented. The value is based on a 

target hazard quoUent of 0.1 for noncarcinogens (denoted with a 'N" flag) or an incremental cancer 
risk of 1 E-6 for carcinogens (denoted with a "C' flag) (USEPA, Region 9, October 2004 ). 

6 The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based 

COPC screening level arlli'or an ARAR/TBC(s). 

Aasociated Samples: 

17-W-01-1001 

Detection ConcaintraUon 
Uead for 

Screening<3> 

Background 

Value14> 

Rlek-8ased 
COPC 

Screening 
l..sYei<'l 

Potanttal 
ARARITBC 

Value 

Rationale for 
Polentlal COPC Contaminant 

ARARITBC Flag Delatlon or 
Source Selection!'> 

1400 

4.4 
47.3 

2.9 
2740 

4100000 

16.4 

Rationale Codes: 

For Selection 88 a COPC: 

ASL= Above COPC Screening Level/ARAR/TBC 

For Elimlnatioo as a COPC: 

BKG = Within background levels 

BSL = Below COPC Screening Level/ARAR/TBC 

NTX = No Toxicity lnfonnatioo 

NUT= Essential NutJient 

Definitions: 

ARAR/TBC =Applicable or Relevant and Appropriate Requirement/To Be Considered 

C =Carcinogen 

COPC = Chemical of Potential Concam 

J = Estimated Value 

N = Noncarcinogen 

NA = Not Appllcabie. 

FED-AWQC =Nation) Recommended Water Quallty Criteria for Priority 

Toxic Pollutants, Human Health for Consumplloo of Weter and Organisms 

(USEPA, 2004). 

BSL,BKG 
L 

BKG 
BSL 
NUT 
BSL 
ASL 
NUT 
ASL 
NUT 
BSL 
NUT 
BKG 
BSL 



TABLE6-10 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SEDIMENT 
SWMU 17 - OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

NWS CHARLESTON, SOUTH CAROLINA 

CAS Number 

Scenario Timeframe: Current/Future 
Medium: Sediment 
Exposure Medium: Sediment 
Exposure Point: Entire Site 

Minimum 

Chemical Concentration 
(1) 

Minimum 
Quallfler 

Maximum 
Concentration Maximum 

Units 
Location of Maximum 

Qualifier Concentration !1t 

Volatile Oraanics (ma/kal 
75-15-0 CARBON DISULFIDE 0.019 J 0.019 J matka 17-D-01-1001 
PestlcideslPCBs (malka) 
72-55-9 
1031-07-8 
76-44-8 
lnorganlcs (ma 
7429-90-5 
7440-38-2 
7440-39-3 
7440-41-7 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
744Q-09-7 
7440-23-5 
7440-62-2 
7440-66-6 

4,4'-DDE 0.0036 J 0.0036 J mg/kg 17-0-01-1001 
ENDOSULFAN SULFATE 0.0028 J 0.0028 J matka 17-D-01-1001 
HEPTACHLOR 0.0015 J 0.0015 J malka 17-0-01-1001 
kal 
ALUMINUM 20900 20900 Ilea ma 17-0-01-1 001 
ARSENIC 9.4 9.4 lka mg 1 -D-01-1001 
BARIUM 27.6 27.6 11ea ma 17-D-01-1001 
BERYLLIUM 1.3 1.3 Ilea ma 17-D-01-1001 
CALCIUM 2410 2410 11<a ma 17-D-01-1001 
CHROMIUM 40.2 40.2 Ilea ma 17-D-01-1001 
COBALT 10.5 10.5 ma/ka 17-D-01-1001 
COPPER 18.4 18.4 malka 17-D-01-1001 
IRON 24500 24500 mg/kg 17-D-01-1001 
LEAD 35.2 35.2 ma/ka 17-D-01-1001 
MAGNESIUM 5070 5070 ma/ka 17-D-01-1001 
MANGANESE 256 256 ma/ka 17-D-01-1001 
MERCURY 0.39 0.39 mnlka 17-D-01-1001 
POTASSIUM 2480 2480 mnlka 17-0-01-1001 
SODIUM 11500 11500 mg/ka 17-D-01-1001 
VANADIUM 60.9 60.9 malka 17-D-01-1001 
ZINC 73.4 73.4 mg/kg 17-D-01-1001 

Footnotes: 

.1 Sample and duplicate are counted as two separate samples when detennining the minimum and maximum 

detected concentrations. 

2 Values presented are sample-specific quantitation limits. 

3 The maximum detected concentration is used for screening purposes. 

4 If the maximum inorganic concentration is greater than the concentration at the upgradient location, 23SW/SD08, 

that inorganic is not selected as a COPC . 

5 The risk-based COPC screening level for tap water use is presented. The value is based on a 

target hazard quotient of 0.1 for noncarcinogens (denoted with a "N" flag) or an incremental cancer 

risk of 1 E-6 for carcinogens (denoted with a 'C' flag) (USEPA, Region 9, October 2004). 

6 The chemical is selected as a COPC If the maximum detected concentration exceeds the risk-based 

COPC screening level andfor an ARAR/TBC(s). 

Surrogate Chemicals 

Enclosulfan is used as a surrogate for enclosulfan sulfate. 

The PRG for chromium represents a 1:6 ratio of Cr Vl:Cr Ill (USEPA Region 9, October 2004). 

As!oclatec! Sample: 

17-D-01-1001 

Detection 
Frequency 

(1) 

1/1 

1/1 
1/1 
1/1 

1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
111 
1/1 

Range of 

Nondetects<2> 

--- I 

---
---
--
-
--
-
---
---
---
---
---
-

---
---
--

-
--
---
---

Concentration 
Risk-Based 

Used for 
Background COPC 

Value<•> Screening 
Screening131 

Leve1<5> 

0.019 NA 36 N 

0.0036 NA 1.7 c 
0.0028 NA 37 N 
0.0015 NA 0.11 c 

20900 52800 N 
9.4 36.6 c 
27.6 72.4 540 N 
1.3 3.2 15 N 

2410 14760 ---
40.2 113.6 210 N 
10.5 22.6 140 N 
18.4 57.4 310 N 

24500 69200 --·111-N 
35.2 53.6 400 N 
5070 13100 

~N 25 704 
0.39 
2480 
11500 15200 - N 
60.9 127.4 
73.4 162.2 Kl N 

Rationale Codes: 

For Selection as a COPC: 

ASL = Above COPC Screening Level/ARAR/TBC 

For Elimination as a COPC: 

BKG = Within background levels 

BSL = Below COPC Screening LeveVARAR/TBC 

NUT= Essential Nutrient 

Definitions: 

Potential Potential 
ARAR/TBC ARAWTBC 

COPC 
Flag 

Value Source 

NA NA No 

NA NA No 
NA NA No 
NA NA No 

NA NA No 
NA NA No 
NA NA N 
NA NA N 
NA NA No 
NA NA No 
NA NA No 
NA NA No 
NA NA No 
NA NA No 
NA NA No 
NA NA No 
NA NA No 
NA NA No 
NA NA No 
NA NA No 
NA NA No 

ARAR/TBC =Applicable or Relevant and Appropriate RequiremenVTo Be Considered 

C = Carcinogen 

COPC = Chemical of Potential Concern 

J = Estimated Value 

N = Noncarclnogen 

NA = Not Applicable. 

Rationale for 
Contemlnant 
Deletion or 

Selection181 

BSL 

BSL 
BSL 
BSL 

BKG 
BKG 

SLBKG 
LBKG 

NUT BKG 
BSL,BKG 
BSL BKG 
BSL,BKG 

BKG 
BSL,BKG 
NUT,BKG 

BKG 
BSL 
NUT 
NUT 
BKG 

BSL,BKG 



Chemical of Potential Concern 

Taltachloroethene 

Trichloroethane 

Vinyl Chloride 

Banzo{a)anlhracene 

Benzo(a)pyrena 

Banzo(b)Uuc>ranthena 

Carbazole 

Chlysene 

Bis(2·ethylhexyl)phlhalate 

2 4-Dinitrotoluene 
Aroclor-1254 
Aroclor-1260 
aloha·BHC 
laamma-BHC {Lindenal 
Aluminum 
Antimoov 
Arsenic 
Barium 
Cadmiun 
Chromium 
Cobalt 
ICoooAr 
Jron 
Lead 
Manaanese 
Marcuiv 
Nickel 
Silver 
Thallium 
Vanadium 
Zinc 

TABLE 6-11 

EXPOSURE POINT CONCENTRATIONS FOR COPCa 
SWMU 16- OLD SOUTHSIDE LANDFILL 
NWS CHARLESTON, SOUTH CAROLINA 

Exnoaure Point Concentration 

Surface Soll(1) Subaurface Soll(2) Surface Water(1) 

(mg/kg) (mg/kg) (1.ag/l) 
0.7 

0.4 

0.5 

0.5 

0.2(1) 

0.5 

4950 

0.66 
50 1(5) 

0.32(51 
0.0033(4) 
0.002(41 
35400 11000 

110 11(5) 11.8 
20.5 

179 580 
52.4 17.3(51 
573 79.4 

10.2 
992(4) 
53300 9980 

2760(6) 4.4(6) 
311 388 
0.2 
85 

14.6{5) 
1.6 
70 24.2 

15600 

Sedlment(1} 

(mglkg) 

0.15 

1.1 

BL.AttK SPACES INDl.CATE THAT THE CHEMICAl. WAS NOT SELECTED AS A COPC FOR THE SPECIFIED MEDIUM. 

1 - Oateset consisls or Iese than 10 samples. Therefore, !he maximum concentration is used as !he EPC. 

Groundwatm{3) 

fua/L) 

32 

11 

2 - UCLs calculaled according to Iha USEPA's ProUCL guidance, unless otharvtise noted. See RAGS· Part D Tabla 3s in Appendix F 
lor details concerning !he UCL.e. 

3 ·The maximum concentration is used as !he EPC for groundwater (Sea Section 8.2.3). 
4 - UCL is greater than the maximum concentration. Therefore, !he maximum concentration is used as !he EPC. 
5 - The maximum concentration is used as the EPC based on low frequency of detection (See Section 8.2.3 ). 
6- The EPC for lead is Iha arithmetic average, as recommended by USEPA guidance (USEPA, August 2005). 



Clank:n1 of Pobsnllal Conc:arn 

1.1.2.2-T elracll\oroelhane 
1, 1,2-Trlchlol"09than9 
1, 1-0lchbroelhen9 
1 ,2-0k:hk>roeltlal>!I 
1,2-Dlchloropropane 

Acetone 
8onl81le 
Bromoc:tichk.ilOITllllllar>9 
C&bon Telracllloride 
Chb"oform 
cls-1.2-CllctOOroelhene 

Chloroemthrtne 
Olci11orodifluoromathaoa 
Mothyl9na Chloride 

Naphttlalene 
Tetrachloroe!llene 
Toluene 
Total 1.2-Dk:hloroelhene 
lr&n11· 1.2-0llltlloroe1hflll9 
Trichloroelhena 

Vinyl Chloride 
Banzo(a)an1hracene 
Benzo(e.)pytene 
Benm(b)Huoranlhene 
C&rbazole 
Chrysene 
Olbenzo{a,h)anthraoona 
Bis(2-ethy11>exyf)phthBla1B 

2 A·Dlnltrololuene 
2A 6-Trini1mto!uene 
ROX 
Perrtachloroohenol 
Aroclor-1246 
Aroo!of-1254 
Aroclor-1200 
llllll!1a-BHC 
bela-BHC 
;oamma-BHC (Urldaoo) 
Aluminum 
Andmcnv 
A111enic 
Barlum 
Barvllium 
Cadmlun 
Chromium 
Cobalt 
IUlllOElr 

Iron 
Lead 
Manganese 
Merourv 
Nickel 
Vanadium 
Zinc 
:::v..nide 
Chlo!'icla lmnll I 

Sulfa1e onarL i 

TASLE&-12 

EXPOSURE POINT CONCENTRATIONS FOR COPCe 
SWMU 17 - OLO SOUTHSIOE MISSILE ANO WASTE OIL OISPOSAL AREA 

NWS CHARLESTON, SOUTH CAROLINA 

Ellll09ln Point ConcentQtlon 

~Soll{1) ~Soll(1) SW'- '#8tel(2) Sedlna!l(ll) 

(l'llWkll) lma/ko.) fllfll\.\ lma/ko.) 

0.21(4) 
0.27(4) 

0.004(4) 

0.9 
0.002(4) 
0.16{4) 
5.2(4) 
9.1(4) 

0.025(4) 1.3{4) 

0.Cl69(4) 

0.014(4) 0.014(4) 

0.056(4) 

3.2(4) 910(4) 
0.005(4) 

1(4) 
0.74{4) 
1.1(4) 

0.45(4) 
0.91(4) 
0.13{4) 

0.51!41 
O.;;oi4\ 

0.38(41 
0.57{4 
0.87(4 
0.35(4 

0.000674) 
0, OOOlll 4) 

o.000874\ 
15300 23600 
31.4(4 5.5 

5.2 5.2 
69.5 51.1 

12.5(4) 0.56/4) 
50.4 33.6 
4.3 3 
557 

2740 
94(5) 
114 169 
0.47 
83.7 6.8 

39.4 
53! 39.6 

514) 

BLANK SPACES INDICATE THAT THE CHEllllCAL WAS NOT SELECTED AS A COPC FOA THE SPECIFIED lllEDIUlll. 

Gruunmm.(3) 

fuall..l 

140 
93 

11 
14 
2 

35 
4 
69 
no 

2500 

380 

19 
3 

330 
98 

1000 
25 

130000 
21 

54 

2.1 

5.6 
22.7 
1920 
43.6 

986 

4850 

506 

2800 
320 

1 • UCls ~lated ac.c:ording le the uSEPA's ProuCL guidance, unless otharwwe noted. Soo RAGS- Pall o T'1ble 3s In Appendix F 
for deleila ooncerning the UCLs. 

2 • Dataset oonslalll 0( leas 111an 1 o llBITipleG. Theretom, tne ITIQ:rimum oorcentradon is U8ed as the E PC. 
3 - The maximum corioonlra!lon ill U»ed as lhe EPC for groondwal9r (See Sec:rion 6.2.3 ot !m!I}. 
4- The maximum conoerrtra00/1 ~used ~9 ttia EPC tlased on low frequency 0( detection (See Section 6.2.3 ). 
5 - The EPC !or lead Is the arllhrneti: avaragu, as recommended by US EPA gu"1ence (USE PA. Auguat 2005). 



TABLE 6-13 

RECEPTORS AND EXPOSURE ROUTES FOR QUANTITATIVE EVALUATION 
SWMU 16 - OLD SOUTHSIDE LANDFILL 

AND 
SWMU 17 ~OLD SOUTHSIDE MISSILE ANDWASTE OIL DISPOSAL AREA 

NWS CHARLESTON, SOUTH CAROLINA 

Receptors Exposure Routes 

Occupational Worker • Soil dermal contact (surface soil) 
(current/future land use) • Soil ingestion (surface soil) 

• Inhalation of air/dust/emissions (surface soil) 

• Inhalation of volatiles from groundwater by vapor intrusion 

Adolescent Trespassers • Soil dermal contact (surf ace soil) 
(7 to 16 years) • Soil ingestion (surface soil) 
(current/future land use) • Inhalation of air/dust/emissions (surface soil) 

• Surface water/sediment dermal contact 

• Surface water/sediment Ingestion 

Construction Worl<:ers • Soil dermal contact (surface and subsurface soil) 
(future land use) • Soil ingestion (surface and subsurface soil) 

• Inhalation of air/dust/emissions (surf ace and subsurface 
soil) 

• Groundwater dermal contact (during excavation) 

• Inhalation of volatiles from groundwater in a trench 
(during excavation) 

On-Base Residents (Adult/Children) 1 • Soil dermal contact (surface soil) 
(future land use) • Sail ingestion (surface soil) 

• Inhalation of air/dust/emissions (surface soil) 

• Direct ingestion of groundwater 

• Groundwater dermal contact (showering/bathing) 

• Inhalation of volatiles (showering.ibathing) 

• Inhalation of volatiles from groundwater by vapor intrusion 

• Surface water/sediment dermal contact 

• Surface water/sediment ingestion 

1 Residential exposure scenario is evaluated for SWMU 17 only. 



TABLE&-14 

SUMMARY OF EXPOSURE INPUT PARAMETERS - REASONABLE MAXIMUM EXPOSURE 
SWMUs 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 
PAGE 1 OF2 

Exposure Input Parameter 

All Exoosures 
Exposure Concentration - Cso11 I Cseci (mg/kg) 
Cgw I Csw (mg/L) 

Exposure Frequency (EF) (davstvear) 
Exposure Duration (ED) (years) 
Body Weight (BW) (kg) 

Excavation 
Worker 

Maximum or 95% 
UCL<1l 
30(2) 
1(2) 

70131 

Noncarcinogenic Averaging Time (AT0 ) (days) 365(5) 

Carcinogenic Averaging Time (ATc) (days) 25,550(5) 

I id nc II enta ngest10 n/D erma IC ontactw1t hS I dSed 01 an 1ment 
Ingestion Rate (IR) (mg/day) 330<5> 

Fraction Ingested from Contaminated Source 
1.0<3> (Fi) <unitlessl 

Skin Surface Area CSA) (cm2/dav) 3,300(7) 

Soil-to-Skin Adherence Factor (AF\ (ma/cm2\ 0.317) 

Absorption Factor (ABS) (unitless) 
chemical-
specific<1

> 

Conversion Factor (CF) (ka/ma) 1E·06 

Occupational 
Worker 

Maximum or 95% 
UCL<1l 

25013) 
25<3> 

10<3> 

9, 125<5> 

25,550<5
> 

100<3> 

1.0<3> 

3 300(7) 
0.2<7) 

chemical-
specific<7J 

1E-06 

Adult Resident 

Maximum or 95% 
UCL<1l 

350<3> I 100<4> 

24(3) 

10<3l 
8,760(5) 

25,550<5
> 

100<3> 

1.0<3> 

5100<7) 

0.07'7' 
chemical-
soecific<1l 

1E·06 

Child Resident 

Maximum or 95% 
UCL111 

350131 I 100<4
> 

6(3) 

15<3> 

2,190<5
> 

25,s5o<5
> 

200<3> 

1.0<3> 

2,800(7) 
0.2(7) 

chemical-
soecific11l 

1E-06 

lnaestion/Dermal Contact with Groundwater (SWMU 16117) 

Ingestion Rate (IRgw)(Uday) NA<9l NA NAJ2<3l NA/1<3> 

Exposure Time (ET) (hours/day) and 4(10) NA NA/0.33<7> NA/0.33(7) teven1 (hours/event) 

Skin Surface Area (A) (cm2/dav) 3,300(7) NA NA/18,000(7) NA/6,600(7) 

Event Frequency (EV) (events/day) 1(2) NA NA/1<2> NA/1121 

Permeability Coefficient from Water through chemical-
NA 

chemical- chemical-
Skin (Kp)(cm/hour) specific<1l SOACifiC(7) soecific(7) 

Bunge Dermal Model variables - t* (hour/event), chemical-
NA 

chemical- chemical-
T (hour), and B (unitless) specific<1

> specific(7) specific(7) 

Conversion Factor (CF) (Ucm3
) 1E·03 NA 1E-03 1E-03 

Adolescent 
Tres asser 

Maximum or 95% 
UCL111 

30121 

10(3) 

45<3> 

3,650<5> 

25,550<5
> 

100<3> 

1.0<3> 

3.280(S) 
0.217) 

chemical-
soecific<1

> 

1E-06 

NA 

NA 

NA 
NA 

NA 

NA 

NA 



TABLES-14 

SUMMARY OF EXPOSURE INPUT PARAMETERS - REASONABLE MAXIMUM EXPOSURE 
SWMUs 16 AND 17 

Exposure Input Parameter 

NWS CHARLESTON, SOUTH CAROLINA 
PAGE20F2 

Excavation 
Worker 

Occupational 
Worker 

Adult Resident 

nc Ide tal I n f n/De IC ta naes10 rma on . h s rf ct wit u ace w ater 
Contact Rate (CR) (Uhour) NA NA 0.01<3

> 

Exposure Time (En (hours/day) and 
NA NA 1.5181 

f.vent (hours/event) 

Skin Surface Area (A) (cm2/davl NA NA 5700(7) 
Event Frequency (EV) (events/day) NA NA 1(2) 

Permeability Coefficient from Water through 
NA NA 

chemical-
Skin (Kp)(cm/hour) soeclfic17l 
Bunge Dermal Model variables - t* (hour/event), 

NA NA 
chemical-

T (hour), and B (unitless) speciflc171 

Conversion Factor CCFl CUcm3l NA NA 1E-03 
Inhalation of Va ors/Dusts/Particulates 
Inhalation Rate 2.5 m3/hou 8 20 m3/da 31 

Exposure nme (En (hours/day) 8(3) 20(3) 

Cao1vsedlgw1sw Exposure concentration for soil/sediment/groundwater/surface water. 
t* Time to reach steady-state conditions. 
T Lag time. 
B Bunge Model partitioning coefficient. 

Child Resident 

o.os<3
> 

1.5181 

2,800(7) 
1(2) 

chemical-
specific<1

> 

chemical-
specific<7l 

1E-03 

20(3) 

USEPA, December 2002. 95% UCL is used if the dataset is of sufficient size (i.e., 10 samples for more). For 
smaller datasets (i.e., less than 10 samples), the 95% UCL is not appropriate and the maximum concentration is used. 

2 Professional Judgement (ABB-ES, January 1995). 
3 USEPA, Region IV, May 2000. 
4 A value of 100 days per year is used for exposure to surtace water and sediment. 

Limited exposure to surface water and sediment is anticipated. 
5 USEPA, December 1989. 
6 USEPA, December 2000. 
7 USEPA, July 2004. 
8 USEPA, August 1997. 
9 Excavation worker is evaluated only for dermal exposure to groundwater. Exposure via ingestion is 

expected to be relatively Insignificant. 
10 Assumption: one-half of the workday. 

Adolescent 
Tres asser 

0.01<3> 

1.5181 

3,280181 

1(2) 

chemical-
soecific<7l 
chemical-
specific<7l 

1E-03 

1.9 m3/hou~8l 
1.5 (B) 

NA Residential exposure to groundwater is not evaluated for SWMU 16 because the site is a swampy area and It is very unlikely that 
dwellings of any kind could be constructed on the site or that the groundwater Could be used as a source of potable water. 



TABLE8-15 

SUMMARY OF EXPOSURE INPUT PARAMETERS - CENTRAL TENDENCY EXPOSURE 
SWMUa 1& AND 17 

Exposure Input Parameter 

AllE :XD081.1res 

Exposure Concentration - c .... I CS&d {mg/kg) 
Cgw I C..,. (mgfl) 

Exposure Frequency (EF) (days/year) 
Exposure Duration (ED) (years) 
Bodv Weight (BW) (kg) 
Noncarcinogenic Averaging Time (AT J (days) 

Carcinogenic Averaging Time (AT J (days) 

NWS CHARLESTON, SOUTH CAROLINA 
PAGE1 OF2 

Excavation 
Worker 

Maximum °' 95% 
UCL!1l 

3d2l 
1(2) 

70(3) 

365(7) 

25,550{7) 

Occupational 
Worker 

Maximum °' 95% 
UCL<1> 

219(3) 
9(3) 

101'ifi 

3,28&71 
25,550(7) 

Adult Resident 

Maximum °' 95% 
UCLC1> 

234(3) 1100<4> 

7'3) 

7rf'ir/ 

2,555{7) 

25,ssol7l 
Incidental lnaestionlDermal Contact with Soil and Sediment 
Ingestion Rate (IA) (mg/day) 330(8) 50(3) 50(3) 

Fraction Ingested from Contaminated Source 
1.otfJJ 1.rf.6) 1.ol6l 'Fi) ( unitless l 

Skin Surface Area (SAl (cm2/davl 330(f9J 3300!9) 5 700(11) 

Soil-to-Skin Adherence Factor fAFl 11 RU ..... ~ 0.1(9) 0.02!9) O.Q119J 

Absorption Factor (ABS) (uniUess) 
chemical- chemical- chemical-
soecifict9l soecific(9) soecific(ll) 

Conversion Factor (CF) (kg/mg) 1E-06 1E-06 1E-06 

Child Resident 

Maximum (I( 95% 
UCL!1l 

23413) 11oct'l 

t3l 
15C3) 

730m 

25,550(7) 

1orf3J 

1.0<6) 

2 800(9) 

0.04(9) 
chemical-
snecrnc<9l 

1E-06 

lnaestion/Dennal Contact with Groundwater (SWMU 16117) 

Ingestion Rate (IRgw)(Uday) NAt11> NA NA/1_4t3l NA/O.W101 

Exposure Time (ET) (hours/day) and 
t-5) NA NAI0.25!9) NA/o.25t&l t_... (hours/event) 

Skin Surface Area IA) Ccrn2/day) 3,3CXflll NA NA/18,oorf.91 NA/6,600<91 

Event Frequency (EV) (events/day) 1(2) NA NA11<2l NA/1(2J 

Permeability Coefficient from Water through Skin chemical-
NA 

chemical- chemical-
(Kp)(cm/hour) soecific19l saecfficl9l soecificl9l 

Bunge Dermal Model variables- I* (hour/event), chemical-
NA 

chemical- chemical-
T (hour), and B (unitless) specific19l specific191 specific<9l 

Conversion Factor (CF) (Ucm1 1E-03 NA 1E-03 1E-03 

Adolescent 
Tres 

Maximum or 95% 
UCL(1l 
3012) 

5(5) 

45(6) 

1,825(7) 

25,ssrf.71 

5rf3l 

1.016l 

3280(IO) 

0,04<9> 

chemical-
soecifict9l 

1E-06 

NA 

NA 

NA 

NA 

NA 

NA 

NA 



TABLE&-15 

SUMMARY OF EXPOSURE INPUT PARAMETERS - CENTRAL TENDENCY EXPOSURE 
SWMUs 16 AND 17 

Exposure Input Parameter 

NWS CHARLESTON, SOUTH CAROLINA 
PAGE20F2 

Excavation 
Worker 

Occupational 
Worker 

Adult Resident 

I . nc1dental lngestio n/De rma Contact with s urface Water 
Contact Rate (CR) (Uhour) NA NA 
Exposure Time (ET) (hours/day) and 

NA NA 
4vent (hours/event) 

Skin Surface Area (A) (cm2/davl NA NA 

Event Frequency (EV) (events/day) NA NA 

Permeability Coefficient from Water through Skin 
NA NA 

(Kp)(cm/hour) 

Bunge Dermal Model variables - t* (hour/event), 
NA NA 

T (hour), and B (unitless) 

Conversion Factor (CFl lUcm3) NA NA 
Inhalation of Va rs/Dusts/Particulates 
Inhalation Rate 
Exposure Time (ET) (hours/day) 

CsoiVsed/gw/sw 

t* 
Exposure concentration for soil/sediment/groundwater/surface water. 

T 
B 

Time to reach steady-state conditions. 
Lag time. 
Bunge Model partitioning coefficient. 

0.01(6) 

1.0(10) 

5 700(9) 

1(2) 

chemical-
soecific(9l 

chemical-
soecific(9l 

1E-03 

Child Resident 

0.05(6) 

1.0(10) 

2,800(9) 

1(2) 

chemical-
soecific(9l 

chemical-
soecific(9l 

1E·03 

15 m3/da 3> 
201;3) 

USEPA, December 2002. 95% UCL is used if the dataset is of sufficient size (i.e., 10 samples for more). For 
smaller datasets (i.e., less than 10 samples), the 95% UCL is not appropriate and the maximum concentration is used. 

2 Professional Judgement (ABB-ES, January 1995). 
3 USEPA, May 1993. 
4 A value of 100 days per year is used for exposure to surface water and sediment. 

Limited exposure to surface water and sediment is anticipated. 
5 Assumption: one-half the RME value. 
6 USEPA, Region IV, May 2000 
7 USEPA, December 1989. 
8 USEPA, December 2000. 
9 USEPA, July 2004. 
10 USEPA, August 1997. 
11 Excavation worker is evaluated only for dermal exposure to groundwater. Exposure via ingestion is expected to be 

relatively insignificant. 

Adolescent 
Tres asser 

0.01(&) 

1.0(IO) 

3 280(101 

1(2) 

chemical-
soecific(9l 

chemical-
soecific(9> 

1E-03 

1.2 m3/hour!81 

1 (8) 

NA Residential exposure to groundwater is not evaluated for SWMU 16 because the site Is a swampy area and it Is very unlikely that 
dwellings of any kind could be constructed on the site or that the groundwater could be used as a source of potable water. 



1 , 1 .2,2-Tetrachloroethane 
1 ,1,2-Trichklroothane 
1, 1-Dicllloroethene 
1.2-0ichloroettlane 
1 ,'2-0lclinmorooane 

Brornodichlommethane 
Catbon Tetrachloride 
Chloroform 
Chloromethane 
cis-1 ,2-0ichtoroefflene 
Dichlorodlftuorome!har.e 
MetllVlene Chloride 
Telrachloroethene 
Toluene 
TOlal-1,2-Dichloroethena 
trans-1,2-0lchloroettoene 
Trichloroethane 
VinVI Chloride 
Semiwlatile Omanic 
Senzo(alanthracene 

Benzo{blllooranlhene 

ChN><8flA 
Oibenm<a,hmmnracene 
NaPlllhalene 

Pentachlo""""'nol 
Aroclor-1248 
ArOClor-1254 

aJoha-81--tC 
bela-BHC 
"'""'ma-BHC fUNDANEl 

2 ,4.6-Tnnilrololuene 
2,4-Dinltrololuene 
ROX 

Aluminum 

Chronic 
Chronic 
Chronic 

NA 

Chrork 
Chronic 
Chrooi:: 
Chronic 

NA 
Chronic 
Chronic 
Chronic 
Cllronic 
Chronic 
Chronic 
Chron:c 
Chronic 
Chronic 

NA 
NA 
NA 
NA 
NA 
NA 

Chronic 
ChJtJniC 

Chronic 
NA 

CIYonic 
NA 

Chronic 

I 
I Chonic I 
I 

Chronic 

TABLE&-16 

NON-CANCER TOXlaTY DATA - ORAUDERllAL 
SVllllUa 18AND17 

0 ... RID 

6.0E-02 
4.0E-03 
5.0E-02 
2.06-02 

NA 
!WE-Qt 
4.0E-03 
2.0E-02 
7.0E--04 
1.0E-02 

NA NA 
1.<lE-02 
2.0E-01 
6.0E-02 
l.OE-02 
2.0E-01 
9.0E-03 
2.0E-01 

3_()E-03 

NA NA 
NA NA 

NA 
NA 

NA 
NA 

2.0E--02 
2.oe-02 

3.0E-02 

2.0E-05 
NA 

NA NA 
3.0E-04 

2.0E-03 I """""""' I 
3.0E-03 rlltlll.nlrlav . • 

1.0E..00 
4.0E-04 

7.0E-02 

NWS CHARu;srON, SOUlli CAROLINA 
PAGE 1 OF2 

4.0E-03 
5.DE-02 tnnllm dav 
2.0E-02 

NA NA NA 
9.<>E-01 
4.0E-03 ......,..,, '"'' 
2.oE--02 
7.0E--04 
1.0E-02 

NA NA NA 

''""'"'""u 
2.0E-01 mn&ndav 
6.0E-02 
l.OE-02 mNl<n "'"' 
2.0E-01 
9.0E-03 
2.0E-01 
S.OE-01 
3.0E-03 """'"'dav 

NA NA NA 
NA NA NA 
NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

2.0E-02 
2.0E-02 

3.0E-02 
NA NA 

2.0E--05 
NA NA 
NA NA NA 
NA NA NA 

3.0E-Ool 

5.0E-Ool I ~-u I 
I 2.0E-03 I ....,..,,,,,.... I 

I 3.oe-03 ........,.,,,_ I 

1.0Ei-00 
0.15 6.0E-05 ---3.0E-Ool 
0.01 4.9E-03 

......,_,,,_, 
0.007 1.4E-05 ---

Prt....y 
Tmpt 

Organ(•) 

Liver 
Blood 
Liver 
NA 
NA 

Blood 

Liver 
NA 

Liver 

KldneY, liver 

CNS 
Liv...-

NA 
NA 
NA 

NA 

Liver 

NA 
lmmunninnicaf 

NA 

CNS.I.Mir 

CNS 
Blood 

Slcin, CVS 

GS 

NA 
1000/1 
100'1 
NA 
NA 

30011 
1000'1 
1000'1 
1000'1 

NA 
NA 

100f1 
100/1 
IOOQfJ 
1000f1 

tOOCV1 
NA 

30/1 

NA 
NA 
NA 
NA 
NA 
NA 

1000fl 

100'1 

300/'1 
NA 

NA 

I 
I 100/1 
I 100'! 

100 

300'1 

RID:Targat Organ(a) 

NCEA 412005 
IRIS 8/2005 
JRJS 

NCEA 4/2005 
IRIS 912005 
JRIS B/2005 
IRIS 8/2005 

IRIS 8/2005 
IRIS 812005 
IRIS 8/2005 
IRIS 8/2005 

EPAl/I 
IRIS 8/2005 

IRIS 
IRIS 
IRIS 8/2005 

HEAST 7/1997 
IRIS 

CAL EPA 
IRlS 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
IRIS 
IRIS 8/'2005 

IRIS 8/2005 
NA NA 
IAlS 
NA NA 
NA NA 
NA NA 
IRIS 8/'2005 

I IRIS I 
I HEAST 711997 

IRIS I 

NCEA 4/2005 
IRIS 
IRIS 8/2005 
IRIS 
IRIS 



ci-tlcal Clronicf Onll RfO 
GI PoC8nlllll ~ 

Concem Value Units 
:vacmtum~ Chn.>llle 5.0E-04 ll1Cl'llalOaY 

Clitomlum V! Chrooilc 3.0E.00 mallCllldav 
Cobalt Cnrorile 2.oe-02 rriwKWO&Y 
GODo8r C11ronic 4.0E-02 ITlQ/l<U'OIW 

Iron Chronic 3.0E-01 !l'IQ.llCglCJllY 
Lead NA NA NA 
Mlll'ltVHIA&e !Soll\ Chronic: 7.0E-02 mal1<DIGBV 

M"""""""'" !Water! Chronle 2.4E-02 mnAcnldlw 

IMerCUY Chrooic 3.0E-04 mMlll/aav 

Nickel Chronic 2.0E-02 """""""" 
Sliver Chronic 5.0E-00 rnnn<nNJIW 

Vanadium Ctwooc 1.0E-03 .........,,,,.. 
Zinc Ctwonlc 3.0E-01 m<VICtW<lAV 

!CV..nid8 chronic 2.0E--02 ~v 

tfmH;, 

TABLE 6-16 

NON-cANCER TO•XICITY DATA - ORAUDERMAL 
SWMU. 18 AND 17 

NWS CHARUe'.STON, SOUTH CAROLINA 
PAGE20F2 

ar.i All9orpdan ~RID fQr Dlnnef'I 
~ 

kwDerrMI'" Value Unlla 
0.0$ 2.5E-o5 ma.m RV 

0.l:r25 7.5E-OS mg CO IV 

1 2.DE-02 ma (ll RU 

1 4.0E-02 ma m iav 

1 3.0E-01 ma <n lav 

NA NA NA 
0.04 2.SE-03 mn "' MAV 

0.04 9.6E-G4 m<lm ov 

om 2. 1E-O!i ma,.. IV 

0.()4 8.ClE-04 mnm .... 
1 5.0E-03 ""'""' av 

0.(12(1 2.8E-05 '""""' '"' 
1 ME.01 ""'""' fl/II 

~ 
Tarv-t 

()rgan(s) 
Kmev 

,.,~~A-·- NA 
GS 
NA 
NA 

CNS 
CNS 
CNS 

HNNW-
Skin 

Kldnev 
Blood 

I 2.l)OE-02 ma'ko-dav Wllioht Lost, Thvmld 

~ 

~ 

u.-t.i~ 

Fact<n 
1Qf1 

300'3 
NA 
NA 
1 

NA 
111 
311 

lOOOfl 
30M 

311 
300 
311 

IOW'S 

1 - USE PA, 2004: Al&k A&lle6sment Guidance fol Supar1un::I (Part E, SLqllemental Guldanee CNS • Cenlnll Nervoue Systam 

fol Dflrmal Risk Assessment) Fi Ml. EP Al540IR/99IOOS. 

2 • Adj us Tad dermal R10 = Oral RIO x Oral Ab6orpli)n Elfir::iency !or Oetmal , 

3 - W!llar value fol cadmium I& Hated. 

4 • VM.le6 are fol JT'61cutlc d-iloride, 

CVS ~ Cardblaec:ular sy&lem 

G 8 " Gaall'oln•!irial Syalem 

EPA 3 • USEPA Raglon 3 RBC Table, Apri, 2005. 

EPA 9 • USEPA Regign 9 PAG Tllbla, o..tooef 19, 2004. 

HE.AST• Hoallh Ellect5 As88881118111 &mmaiy Tabllls 

IRIS R lnblgnlted Risk lnfoMlallon Sy&llln'I 

NA • Not Applcable 

NCEA,. USEPA Natm.I Centerb &wllonmental AaM68llW1I 

NOEL K No Obae<ved Ell9cl 1..-1 

Rft>;Tarv-t 011Jm'(s) 

liOd'Cefl) ~.1 

IRIS 812005 
IRIS 81200S 

EPA3 41200S 
HE.AST 7/1997 
NCEA 4/2005 

NA NA 
IRIS 81200S 
IRIS 8/2005 
IRIS ar2005 
IRIS 6/2005 
IRIS 8/2005 

NCEA 4'2005 
IRIS 6/2005 
IRIS 8l2005 



Chem I cal Chronic/ 

of Potential Subchronlc 

Concern 

Volatile Oraanlc Comnoundll 

1, 1,2,2· T etrachloroathana NA 
1, 1,2-Trtchloroethane NA 
1, 1-Dlchloroathene Chronic 

1,2-Dichloroethane Chronic 

1,2-Dlchloroorooane Chronic 

Acetone Chronic 

Benzene Chronic 

Bromodlchloromethane NA 

Carbon Tetrachloride Chronic 

Chloroform Chronic 

cis-1,2-Dichloroethene NA 

Chloromethane Chronic 

Dlchloroclfluoromethane Chronic 

Methylene Chloride Chronic 

Tetrachloroethene Chronic 

Toluene Chronic 
Total-1,2-Dichloroethene NA 

Trans· 1,2-Dlchloroethene NA 

Trichloroethene Chronic 

Vinyl Chloride Chronic 

Semlvolatlla Oraanlc Compounds 

Benzo(alanthracene NA 

Benzo(a\ovrene NA 

Benzo(b)fluoranthene NA 

Bis(2-ellwlhe e NA 

DibenzO(a,h)anthracene NA 

Naphthalene Chronic 

Pesticidea/PCBa 

PCBs NA 

Pentachlorophenol NA 

aloha·BHC NA 

beta·BHC NA 

laamma-BHC (LINDANE) NA 

Eneraetica 
2,4,6-Trinitrotoluene NA 
2,4-Dinitrotoluene NA 
ROX NA 

TABLE 6-17 

NON-CANCER TOXICITY DATA- INHALATION 
SWMUs 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 
PAGE 1 OF2 

Inhalation RfC Extrapolated Rto<•l Primary 

Target 

Value Unite Value Unite Organ( a) 

NA NA NA NA NA 
NA NA NA NA NA 

2.0E-01 mglm3 5.7E·02 (ma/ka/day) Liver 

2.SE+OO mg/m3 7.0E-01 (malka/dayJ 

4.0E-03 mglm3 1.1E-03 lma/ka/davl Nasal 

NA NA NA NA NA 

3.0E-02 mg/m3 8.6E·03 (ma/ka/day) Blood 

NA NA NA NA NA 

1.SE-01 mg/m3 5.0E-02 (m!l/1<g{day} Liver 

4.9E-02 mg/m3 1.4E-o2 (mlllka/day) Liver 

NA NA NA NA NA 

9.0E-02 mglm3 2.6E-o2 (ma/ka/day) Neuroloaical 

2.0E-01 mg/m3 5.7E-()2 Ima/kn/day) Liver 

1.1E+OO mg/m3 3.0E-01 (ma/Im/day) Liver 

4.9E-01 mglm3 1.4E·01 (ma/kn/day) Liver 

4.0E-01 mg/m3 1.1E-01 Ima/kn/day) CNS 

NA NA NA NA NA 

7.0E-02 mg/m3 2.0E·02 (ma/ka/day) Blood, Liver 

6.0E-01 mg/m3 1.7E·01 (mniknlday) CNS 

1.0E-01 mg/m3 2.9E-02 (ma/ka/day) Liver 

NA NA NA NA NA 

NA NA NA NA NA 
NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

0.003 mg/m3 8.6E·04 fma/ka/daYl Nasal 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

Combined RfC : Target Organ(&) 

Uncertainty/Modifying 

Factors Source( a) Data(e) 

NA NA NA 

NA NA NA 

30/1 IRIS 8/2005 

NA NCEA 10/19/2004 

300/1 IRIS 8/2005 

NA NA NA 

300/1 IRIS 8/2005 

NA NA NA 

NA NCEA 10/19/2004 

NA NCEA 10/19/2004 

NA NA NA 

1000/1 IRIS 8/2005 

10000 HEAST 8/2005 

NA EPA3 4/2005 

NA NCEA 10/19/2004 

300/1 IRIS B/2005 

NA NA NA 

NA NA NA 

NA EPA9 10/2004 

30/1 IRIS 8/2005 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

3000/1 IRIS 8/2005 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 



Chem I cal Chronic/ 

of Potential Subchronic 

Concern 

Metals 

Akllllnum Chronic 
Antimony NA 

Arsenic NA 

Barium Chronic 
Beryllium Chronic 

Cadmium Chronic 
Chromium Ill NA 
Chromium VI Chronic 
Cobalt Chronic 
Coooer NA 

Iron NA 
Lead NA 

Lithium NA 

M•mru>nA."" Chronic 

Nickel NA 

Mercurv NA 

Vanadium NA 
Selenium NA 

Zinc NA 

Notes: 
1 • Extrapolated RID = RIC ·2om3/day I 70 kg 

TABLE6-17 

NON-CANCER TOXICITY DATA- INHALATION 
SWMUs 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 
PAGE 20F2 

Inhalation RfC Extrapolated Rto<1> Primary Combined 

Value Unita Value 

3.5E-()3 mgtm• 1.0E-03 

NA NA NA 

NA NA l'lA 
5.0E-04 mg/m3 1.4E·04 

2.0E-05 mgtm• 5.7E-()6 

2.0E-04 mgtm• 5.7E·05 

NA NA NA 
1.0E-04 mg/m3 2.9E·05 
2.0E-OS mg/m3 5.7E-06 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

5.0E-05 mgtm• 1.4E-05 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

Target Uncertainty/Modifying 

Unlta Organ( a) Factora 

(ma/kn/day) CNS 300 
NA NA NA 

NA NA NA 
(mnllcnldavl Fetus 1000/1 

(mai1colday) Lunas 10/1 

(molkotctavl Kidney NA 
NA NA NA 

(mnlknldavl Lunas 300/1 
(malkolday) NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

(mai1coldavl CNS 1000/1 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

Definitions: 

NA ~ Not Applicable 

CNS = Central Nervous System 

EPA 3 = USEPA Region 3 ABC Tallle, April, 2005. 

EPA 9 = USEPA Regiorl 9 PRG Table, October 19, 2004. 

HEAST = Health Elfects As&asmenl Summary Tables 

IRIS = Integrated Risk Information System 

NCEA = USEPA Nallonal Center for Environmental Assessment 

RfC : Target Organ(a) 

SOurca(e) Date(•) 

NCEA 10/19f2004 

NA NA 

NA NA 

HEAST 7/1997 

IRIS 812005 
EPA3 10/19/2004 

NA NA 

IRIS 8/2005 

EPA3 10/19/2004 

NA NA 

NA NA 

NA NA 

NA NA 

IRIS 8/2005 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 



Chemical Oral Cancer Slope Factor 

of Potential 
Concern Value Units -

Volatile Organic Comoounds 
1, 1,2,2-Tetrachloroethane 2.0E-01 (mg/kg/day)" 

1, 1,2-Trichloroethane 5.7E-02 (mg/kg/dayr 

1, 1-Dichloroethene NA NA 
1,2-Dichloroethane 9.1E-02 (mg/kg/day)" 

1,2-Dichloropropane 6.BE-02 (mg/kgtdayr 

Acetone NA NA 
Benzene 5.5E-02 (mg/kg/day)" 

8romodichloromethane 6.2E-02 (mg/kg/day)" 

Carbon Tetrachloride 1.3E-01 (mg/kg/day)" 

Chloroform NA NA 
cis-1,2-Dichloroethene NA NA 
Chloromethane NA NA 
Dichlorodifluoromethane NA NA 
Methylene Chloride 7.SE-03 (mg/kg/day)" 

Tetrachloroethene 5.4E-01 (mg/kg/day)" 

Toluene NA NA 
Total-1,2-Dichloroethene NA NA 
Trans-1,2-Dichloroethene NA NA 
Trichloroethane 1.3E-02 (mg/kg/day)" 

Vinvl Chloride Cchlldl 1.5E+OO (mg/ka/day)" 

Vinvl Chloride Cadultl 7.2E-01 (mglkg/dayr 

Semivolatile Oraanlc ComDOunds 
Benzo(a)anthracene 7.3E-01 (mg/kg/day)" 

Benzo(a)pyrene 7.3E+OO (mg/kg/day)" 

Benzo(b)fluoranthene 7.3E-01 (mg/kg/day)" 

Carbazole 2.0E-02 (mglkgtdayr 

Chrvsene 7.3E-03 (mg/kg/day)" 

Dibenzo(a,h\anthracene 7.3E+OO (mg/kg/day)" 

Naphthalene NA NA 

Bis(2-ethylheXVI tohthalate 1.4E-02 (mg/kg/day)" 

Pesticides/PCB& 
PC8s 2.0E+OO (mg/kg/day)" 

Pentachlorophenol 1.2E-01 (mg/kgtdayr 

alpha-8HC 6.3E+OO (mg/kgtdayr 

beta-8HC 1.BE+OO (mg/kg/day)' 

1aamma-8HC (LINDANE) 1.3E+OO (mglkg/dayr 

TABLE 6-18 
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Oral Absorption Absorbed Cancer Slope Factor 

Efficiency for Dermal(2) 
for Dermaf'1 Value Units 

1 2.0E-01 (mg/kg/day)" 

1 5.7E-02 (mg/kg/day)" 

NA NA NA 
1 9.1E-02 (mg/kg/day)" 

1 6.BE-02 (mg/ka/day)" 

NA NA NA 
1 5.SE-02 (ma/kg/day)" 

1 6.2E-02 (mg/kg/day)" 

1 1.3E-01 (mg/kg/day)" 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
1 7.5E-03 (mg/kg/day)" 

1 5.4E-01 (mg/kg/day)" 

NA NA NA 
NA NA NA 
NA NA NA 
1 1.3E-02 (mg/kg/day)" 

1 1.5E+OO (mnlkaJdavr 

1 7.2E-01 (ma/kg/day)" 

1 7.3E-01 (mg/kg/day)" 

1 7.3E+OO (mg/kg/day)" 

1 7.3E-01 (mg/kg/day)" 

1 2.0E-02 (mg/kg/day)" 

1 7.3E-03 (mg/kg/day)" 

1 7.3E+OO (mg/kg/dav)' 

NA NA NA 

1 1.4E-02 (mg/kg/day)' 

1 2.0E+OO (mg/kll'day)' 

1 1.2E-01 {mg/kg/day)' 

1 6.3E+OO (mg/kg/day)' 

1 1.BE+OO (mglk!>'day)' 

1 1.3E+OO (mglkgtdayr 

Weight of Evidence/ Oral CSF 

Cancer Guideline 
Description Source(s) Date(s) 

(MM/DD/YYYY) 

c IRIS B//2005 
c IRIS B//2005 

c IRIS B//2005 
82 IRIS B//2005 
NA HEAST 7/1997 
D IRIS B//2005 
A IRIS B//2005 
82 IRIS B//2005 
82 IRIS B//2005 
B2 IRIS B//2005 

D IRIS B//2005 
NA IRIS 81/2005 

D IRIS B//2005 
82 IRIS 8//2005 

NA EPA3 10/19/2004 
D IRIS 8//2005 

NA NA NA 
NA NA NA 

c EPA9 10/2004 

A IRIS B//2005 
A IRIS B//2005 

82 EPAl1\ 7/1993 

B2 IRIS B//2005 

B2 EPAl1\ 7/1993 

NA HEAST 7/1997 

B2 EPA(1l 7/1993 

B2 EPA(1\ 7/1993 

c IRIS B//2005 

B2 IRIS B//2005 

B2 IRIS B//2005 

B2 IRIS 8//2005 

82 IRIS B//2005 

c IRIS 81/2005 

NA HEAST 7/1997 



CMn'lle&I Oral Cancer Slope F~ 
af Polentlal 

Conc::em Value Units 

Eneraencs 
2,4,& Trinltrototuene 3.0E-02 (mglk~dayf 

2,4-Drinitrotoluene NA NA 
ROX 1.1E-01 (malkcwav)" 

Metal• 
Arsenic I 1.5E+OO I 1~r I 

Notes: 

TABLE 6-18 
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0191 AbtloJPllo" Ab80fbed Caneer SloP'i FllClor 
Eltlciency tor~ 

tot" D9rma1'1l VIII~ Units 

1 3.0E-02 (mglk~day)" 

NA NA NA 
1 1.1E·Ol ( r 

1 1.SE+OO I (matKl>'dey)" 

EPA Group: 

Weight af Evidencal 
Cr.ncer Guideline 

DAcriptlon 

c 
NA 
c 

I A 

A - Human carcinogen. 

Oral CSF 

Scxlrce(•) Date(e) 
IMMIDOIYYYY) 

IRIS 81/2005 
NA NA 
IRIS 8112005 

IRIS I 8.1/2006 

1 - USEPA, 2004: Risk Assessment Guidance lor Superiund (Pa11 E, Supplementlll Guitlanoe 
for Dermal Riek Assessment) Final. EPA/54Q/R/99/005. 

2 • Adjueled cancer slope lactor tor de miat = 
Bl - Prollable human carcinogen - indicates that Umlted human data ere available. 
B2 • Probable human ~ • indicates 8UPliclent evidence in animals and 

Oral cancer slope factor x 01111 Absorption Elfieiency for Dermal. 

Delinitklns: 

IRIS = Integrated Risk Information System. 

HEAST:o Heallh Etfeds Assessment Summaiy Tables. 

EPA 3 = USEPA Reg~ 3 ABC Table, April, 2005. 

EPA 9 = USEPA Region 9 PRG Table, October 19, 20CM. 

inadequate or no evidence in humane . 
C • P088ible human carcinogen. 

O • Not claasllieble aa a human c:areinogen. 

E - Evidence of noncarcinogenk:lrv. 

EPA(1) = US EPA, PCSs: Cenoer Dose-Response Assessment afld Applicalions to Erwironnenlal Mixtures, September 1996, EPAleOQ.IP·96/001 F. 

NA = Not Available. 



Chemical Unit Rillk 

of Potential 

Coneem Yalu a 

Volatile Organic ComDOunds 

1, 1,2,2-T etrachloroethane 5.BE-02 

1, 1,2-Trichloroethane 1.6E--02 

1 , 1-Dichloroethene NA 
1,2-Dichloroethane 2.6E-02 

1,2-Dichloropropane 1.9E-05 

Acetone NA 

Benzene 7.8E·03 

Bromodichloromethane NA 

Carbon Tetrachloride 1.SE-02 

Chlorofonn 2.3E-02 

cis-1,2-Dichloroethene NA 

Chloromethane NA 

Dichlorodlfluoromethane NA 

Methylene Chloride 4.7E-04 

T etrachloroathene 5.7E-03 

Toluene NA 

T otal-1,2-Dichloroethene NA 

T rans-1,2-Dicttloroethene NA 

T richloroethene 2.0E-03 

Vinyl Chloricle (child} 8.BE-00 
Vlnvl Chloride (adult) 4.4E-03 

Semivolatlle Organic ComDOUnds 

BenZQ(amothracene NA 

Benzo(alovrene 8.9E-01 

BenzoCb)lluorantllene NA 

Bis(2 -- .~ 
.. ,.,halate 4.0E-03 

Dibenzo(a,h)anthracene NA 

Naohthalene NA 

PestlcideslPCBs 

PCBs 5.7E-01 

Pentachlorophenol NA 

aloha-BHC 1.8E+()O 

TABLE&-19 
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lnlhalatlon Cancer Weight of Evidence/' 
:slope Factorf'l1 C.ncer Guktellne 

Units Valuu Untts Dncrlpdon 

(mgr'm3
)"

1 2.0E-(Ji1 (mg/kgfday)"' c 
(mwm:ii·• 5.6E·Ol2 (mWk91dayr' c 

NA NA NA c 
(mwm"r' 9.1E-012 (m~r' 82 
(m!;Vm1"' 6.BE-012 (mg/kg/day)"' NA 

NA NA NA NA 

(mwm:ii-• 2.7E·Ol2 (mWkglc1ayr' A 

NA NA NA NA 

(mg.lm1-' 5.3E-02 (mWkg/dayr' 82 
(mwm1·1 6.1E-012 (mg/kg.lday)"1 B2 

NA NA NA 0 
NA NA NA NA 

NA NA NA NA 
(mglm1 .. ' 1.6E-013 (mgfkgldayf' B2 
(mgfm1"' 2.0E-012 (mgfkgfday)"' NA 

NA NA NA 0 
NA NA NA NA 

NA NA NA NA 

(mgfm1"' 7.0E-013 (mglkgfday)"' c 
lmn'm"r' 3.0E-012 (mg.'kgldayf' A 
(mgr'm1"' 1.SE-012 (mglkg'day)"' A 

NA NA NA NA 
(mg1m•r• 3.1E+OO (mg/kg/day)"' B2 

NA NA NA NA 
(mglm1"' 1.4E-012 (mg/kg(day)"' B2 

NA NA NA NA 
NA NA NA c 

(mglm1"' 2.0E+(IO (m~r· B2 
NA NA NA NA 

<rn!Jm"r' 6.3E+<IO ( ...... - r' B2 

Unit RIM: : Inhalation CSF 

SO..n:a(•) Date(a) 

(MMIDDIYYYY) 

IRIS 8112005 

IRIS 81/2-005 
IRIS 8112005 

IRIS 8//2005 

HEAST, EPA9 10/2004 

NA NA 

IRIS 81/2-005 

NA NA 

IRIS 81/2-005 
IRIS 6112005 

IRIS 81/2.005 
IRIS 6112005 

IRIS 8112005 

IRIS 8((2005 

EPA3 10/1912004 

IRIS Bl/2005 

NA NA 

NA NA 

EPA9 10/2004 

IRIS 8112005 
IRIS 8112()05 

NA NA 

NCEA 10/19/2004 

NA NA 
NCEA 10/19/2004 

NA NA 

IRIS 8112005 

IRIS 8((2005 

NA NA 
IRIS 8/f2006 



Chemical Unit Riak 

of Potential 

Concern Value 

beta-BHC 5.1E-01 
1oamma-BHC (LINOANE) NA 

Eneraetica 
2,4,6-Trinitrotoluene NA 
2,4-0rinilrotofuene NA 
ROX NA 

Metal a 
Arsenic 4.3E+OO 
Beryllium 2.4E+OO 

Cadmium 1.8E+OO 

Chromium VI 1.2E+01 

Cobalt 2.8E+OO 

Notes: 
1 - lnhelBtion CSF = Unit Riek • 70 kg f 20m3/dey. 

Deli nltions: 

IRIS= Integrated Risk lnfonnatlon System. 

HEAST,. Heal!h Effects Aaee69ment Summary Tables. 

EPA 3 • USE PA Region 3 ABC Table, April, 2005. 
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lnhlllatlon C.ncer Weight of Eviderlc* 
Slop9 Fai;:t0r'1> Cancer Guideline 

Units Value Uni ta Dacriptlon 

(mgi'm3j·1 1.8E+OO (mglkg.ldayr' c 
NA NA NA NA 

NA NA NA NA 
NA NA NA NA 

NA NA NA NA 

(mgm3j·1 1.5E+o1 (mgA(g/day)"' A 
(mglm;-1 8.4E+OO (mgA(gldayJ"' 61 
(mgtm\1 6.3E+OO (mgA(gday)"' 01 

(m!im"r' 4.2E+o1 (mg/kgdey)"' A 
(m!imi·' 9.BE+OO (mg/l(g/dey)"' NA 

EPA Group: 

A - Human carcinogen. 

Unit RIM : lnhalallon CSF 

Source(•) Dllbl(a) 

(lllMIDDIYYYY) 

IRJS 8112005 
NA NA 

NA NA 

NA NA 

NA NA 

IRIS 8112005 
fRIS 8112005 

IRIS &'12005 
IRIS 8112005 

EPA3 10/1912004 

Bl - Probable human carcinogen - Indicates Iha! limited humen data are 11Vallable. 

B2 - Probable human carcinogen - Mcates sufficieril evidence In animals and 

inadequate or no evidence In humans . 

C - Possible human carcinogen. 

EPA 9 = USEPA Regioo 9 PRG Teble, October 19, 2004. 

NCEA = USE PA Nalior.al Center tor Environmental Assessment 

D - Not claSSillable ae a human carcinogen. 

E - Eviclence of noncan::lroogenlc:lty. 



Receptor 

Construction Worker 

Occupational Worker 

TABLE6-20 

SUMMARY OF CANCER RISKS AND HAZARD INDICES - REASONABLE MAXIMUM EXPOSURE (RME) 
SWMU 18 - OLD SOUTHSIDE LANDFILL 
NWS CHARLESTON, SOUTH CAROLINA 
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Medium Exposure Cancer Chemicals with Chemicals with Chemicals with 
Route Riek Cancer Rieks Cancer Riska Cancer Riska 

llLCR) > 1E-4 > 1E-S and :s; 1E-4 > 1E-6ands1E·5 
Surface Soil lnoestion 9.E-07 -- -- --

Dermal Contact 3.E-07 ·- .. --
Inhalation 6.E-06 .. .. Chromium 
Total 8.E-06 .. . . Chromium 

Subsurtace Soil lnaestion 2.E-07 .. . . --
Dermal Contact 3.E-08 .. -. --
Inhalation NA -- ·- --
Total 2.E-07 . - -- --

Sediment lnoestion NA . - .. --
Dermal Contact NA -. . - --
Total NA .. -. --

Surface Water lnaestion NA ·- -· --
Dermal Contact NA -- -- --
Total NA . . .. -. 

Groundwater lnaestion NA . - .. --
Dermal Contact 5.E-09 . - .. --
Inhalation 2.E-09 .. .. . -
Total 8.E-09 . . -. -. 
Total Surface Soil 8.E-06 . - .. --

Total Subsurface Soil 2.E-07 -- -· --
Total Sediment NA .. . . --

Total Surface Water NA . - .. -. 
Total Groundwater 8.E-09 ·- -· --

Total Acroaa the Entire Site 8.E-o6 .. . . --

Surface Soil lnaestion 6.E-05 .. Aroclor-1254 BEHP --
Dermal Contact 5.E-05 .. Aroclor-1254 BEHP --
Inhalation 1.E-06 . . .. --
Total 1.E-04 .. Aroclor-1254 BEHP --

Sediment ln~tion NA . . .. --
Dermal Contact NA . . -. --
Total NA .. -. --

Surtace Water lnaestion NA . . .. --
Dermal Contact NA .. ·- --
Total NA . . .. -. 

Groundwater lnaestion NA -- -- . -
Dermal Contact NA -- .. --
Inhalation NA . - -- -. 
Total NA -- .. . . 
Total Surface Soil 1.E-04 -- -- --

Total Sediment NA -- . - --
Total Surface Water NA .. ·- .. 

Total Groundwater NA .. -. --
Total Acroaa the Entire Site 1.E~ . - -- --

Hazard Chemicals with 
Index HI> 1 
(HI) 

1 --
0.4 --

0.35 . -
2 --

0.23 . -
0.01 --
NA ·-

0.25 ·-
NA ·-
NA --
NA . -
NA ·-
NA --
NA . -
NA . -

0.001 . -
0.0001 . -
0.001 --

2 --
0.25 . -
NA . -
NA --

0.001 ·-
2 --

3 Aroclor-1254 
2 Aroclor-1254 

0.003 --
6 Aroclor-1254 

NA --
NA - -
NA --
NA --
NA --
NA --
NA --
NA . -
NA --
NA --
6 --

NA --
NA --
NA --
6 --



Trespasser Surt~Soi! 

Sedimenl 

Surface Water 

Groundwater 

TASLE&-20 

SUMMARY OF CANCER RISKS AHD HAZARD INDICES· REASONABLE MAXIMUM EXPOSURE (RME) 
SWllU 18 ·OLD SOUTllSJDE LANDFILL 

!xpoeure 
Route 

lnaestlon 
Dermal contact 
Inhalation 
Total 

Dermal Contact 
Total 
lnaestlon 
Denna! Conlact 
Total 
lnaestion 
Dermal Contact 
tnhalation 
Total 
Total Slllfac:. SOii 

Total Sedlrnant 
Total Surface Water 

Total GrCHllldwaler 

4.E-06 
4.E-06 
1.E-08 
8.E-06 
9.E-07 
2.E-07 
1.E-06 
1.E-09 
3.E-06 
4.E-08 

NA 
NA 
NA 
NA 

8.E-06 
1.E-06 
4.E-08 

NA 

NWB CHARLESTON, SOUTll CAROLINA 
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Chemlcal1 with 
c-RllU 

>1E-4 

--
--
-· .. 
.. 
.. 
--.. 
.. 
--
--.. 
.. 
-· 
--
--
--
--

Chlrnlcll9 with 
c.-rRllkl 

> 1E-8IndS1E-4 

--
--
·-. -.. 
.. 
--
--.. 
--
--
·-.. 
-· 
--
--
--
--

Chlrnlcale 1llth 
c.-rRllks 

> 1E-8andS1E-5 

BEHP Arodor-1254 
BEHP AroclGr-1254 

--
BEHP Aroclor-1254 

--
--
--
--
--
--
--
--
--
--
--
--
--
--

Total Acron 11'8 Entire Site 9.E-o& ·- -- --
NA E)q)OSure pathway not applicable to this receplOI". 

0.6 
0.5 

0.0001 
1 

0.07 
0.002 
0.07 

0.003 
0.01 
0.02 
NA 
NA 
NA 
NA 
1 

0.07 
0.02 
NA 
1 

Che111lcal1 with 
Hl;>1 

--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--



R-.m>r 

CoostructionfExcavation 
Worker 

Media 

Surlace Soil 

Subsurface Soil 

Sediment 

Surlace Water 

GroundWater 

TABLEG-21 

SUMMARY OF CANCER RISKS AND HAZARD INDICES - REASONABLE MAXlllUll EXPOSURE (RllE) 
SWMU 17 - OlD SOUTMSIDE MISSILE AND WASTE OIL DISPOSAL AREA 
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Expoaure Cancer Cheml~I• with Chemlcllla \llfth Chemlcala with 
Route Riek Cllnc:er" Risks Cancer Riaka Cancer Risks 

llLCRI >1E-4 > 1E-5andS1E-4 > 1E-S and S 1E-5 
Jnn"-'"'ion 1.E-07 .. -- --
Denna! Contaci 3.E-08 -· -- ·-
Inhalation 6.E-07 -- -- .. 
Total 7.E-07 -- -- --
lnoestkm 1.E-07 -. -- --
Dennal Contact 4.E-09 .. -- --
Inhalation 7.E-07 -- -- .. 
Total 8.E-07 -- -- --
ln""""lon NA .. -- --
Dennal Cootact NA -- -- .. 
Tota! NA -· -- --
lnaestion NA -- -- --
Dermal Cantact NA -- -- --
Total NA .. -- --
lnoestion NA -- .. --
Dennal Cantact 7.E-06 .. -- PCE TCE 
Inhalation !In a trench 1.E-05 -- -- TCE 
Total 2.E-05 -· TCE PCE 

Total Surface Sol 7.E-07 -- -- .. 
Total Subaurface Soil 8.E-07 -- -. --

Total s.cimant NA .. -- --
Total Surfaci9 Wld9r NA -- -- .. 
Tot.al Gro1.1ndwster 2.E-05 -- -- . -

Total AcfOM th9 Entire She 2.E-05 -- -- ·-

H~ Chemlcala with 
lndax Hl>1 
fHll 
0.09 --

0.008 --
0.03 .. 
0.1 --
0.04 --

0.001 --
0.04 --
0.1 --

NA --
NA --
NA --
NA --
NA --

NA --
NA --
0.3 --
0.9 --
1 --

0.1 --
0.1 --
NA --
NA --
1 --
1 --



ReceplDr 

Occupational Worker 

Media 

SurfaceSOil 

Sedimerit 

Surface Water 

Groundwater 

TASLE&-21 

SUMllAAY OF CANCER RISKS AND HAZARD INDICES ·REASONABLE MAXIMUM EXPOSURE (RME) 
SWMU 17 ·OLD SOUTliSIDE MISSILE ANO WASTE OIL DISPOSAL AREA 

Ellpoeure 
Route 

!r.gestiOI) 
Oermal Contact 
Inhalation 
Total 
looesbOn 
Dermal COntact 
Total 
lriaestion 
Dermal Contact 
Total 
Jnaestlon 
Dermal Contact 
In llalatioo (shoWerir.gJ 
Inhalation (indoor al rl 
Total 

Tobi! Su..._ SoH 
Total Sediment 

TOClll Surface WldBr 
Total GrolSMhnler 

7.E-06 
4.E-06 
6.E-07 
1.E-05 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.E-05 
1.E-05 
1.E-05 

NA 
NA 

1.E-05 

NWS CHARLESTON, SOUTli CAROLINA 
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Chemical& with 
cancer Rielal 

>1E-4 

. -
--
--
·-. . 
.. 
--
--.. 
----.. 
.. 
-· 
--
·-.. 
--
--

Ctwmical• with 
Clll~r Rl•kll 

> 1E-6ands1E-4 

- -
--
--
·-
--
--
--
--
--
--
--.. 
--
--
--
--
--
·-
--

Chernlcala with 
Clll'IQer Ria"-

> 1E-8andS1E-6 

PAHs Arsenic 
PAHs 

--
PAHs Aroolor-1254 Arsenic .. 

--
--
--.. 
--.. 
.. 
--

TCE 
TCE 
----
--
--

Total Acl'OM 11'8 Entire Sit.I 2..E-OS -- -- --

0.2 
0.05 

0.0002 
0.3 
NA 
NA. 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
0.04 
0.04 
0.3 
NA 
NA 

0.04 
0.3 

Chemic.le with 
Hl>1 

--

--
·-
--
·-
--
--
--
--
--
--
--
--
--
--
--
--
----
--



Trespasser 

Madia 

Surface Scil 

Sediment 

Surface Water 

Groundwater 

TABLEN1 

SUMMARY OF CANCER RISKS AND HAZARD INDICES ·REASONABLE MAXIMUM EXPOSURE (RlllE) 
SWllU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Expo9ure 
Route 

ln...-tjoo 
Denna! Contact 
Inhalation 
Total 
lnaestioo 
Dermal Contact 
Total 
lnaestion 
Dermal Contact 
Total 
lnaestioo 
Dermal Contact 
Inhalation (showefinal 
lntlalation flndoor air\ 
Total 

Total Surface Soll 
TotalSadirnent 

TOllll SUl"face Wlllar 
Tot.I~ 

5.E-07 
3.E-07 
6.E-09 
8.E-07 

--
-· 
--
--
--
-· 
NA 
NA 
NA 
NA 
NA 

8.E-07 
--
--

NA 

NWS CHARLESTON, SOUTH CAROLINA 
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Chemlcale wllh 
Cancer Rieke 

> 1E-4 

.. 

.. 
--
--
--.. 
-· 
--
--.. 
--
--
--.. 
.. 
--
-. 
--.. 

Chern lcala wilt! 
Cencer AlakB 

> 1E-5ands1E-4 

.. 
- -
--
--
--
--
--
--
-· 
·-.. 
--
--
--
-. 
--
-· 
--
--

Chernlcale wllh 
Cancer Rl81m 

> 1E-6andS1E.S 

.. 

.. 

. -

. -
--
·-.. 
--
·-.. 
.. 
--
--
. -
.. 
--
--
--
--

Tot.I Acrou the Entire Site 8.E..Q7 -· -- .. 

HllZVd 
Index 

0.04 
0.009 

0.00001 
0.05 
--
----

0.001 
0.002 
0.003 

NA 
NA 
NA 
NA 
NA 

0.05 
·-

0.003 
NA 

0.05 

Chemlcala wi~ 
Hl>1 

. . 
--
--
--
--
--
--
-· 
--
--
--
--
--
--
--
-· 
--
--
--.. 



Receptor 

Future Cllild Resident 

Media 

Surface Soil 

Sediment 

Surface Water 

Groundwater 

TABLEll-21 

SUllMARY OF CANCER RISKS AND HAZARD INDICES ·REASONABLE MAXlllUll EXPOSURE (RllE) 
SWllU 17 - OLD Sot.rTHSfDE MISSILE AND WASTE OIL DtSPOSAL AREA 

Expoeure 
Route 

Ingestion 

Dermal ConlBcl 
lnllalation 

Total 

looestion 
Demial Contact 
Total 
Ingestion 
Dermal Contact 
Total 

Ingestion 

Damial Contact 

lnlleletion (shoWering} 

lnhalalion (ir.OOor air) 

Total 

Total Surface Soll 
Total Sedhnent 

Total Surface Water 
Tobi! Groundwat.r 

2.E-05 

5.E-06 
7.E-07 

3.E-05 

--
--
--
--
--
--

1.E-02 

1.E-03 

1.E-02 

5.E-04 

2.E-02 

3.E-05 
---. 

2.E-02 
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a-nicala .;di 
C.--Risks 

>1E-4 

--
--
--
--
--
--
--
--
--
--

1,1,2,2-TCA, PCE, 
TCE, Vlll)'I Cl*xicle, 

Arsenic 

PCE, TCE 

1,1,2,2-TCA, PCE, 
TCE Vinvl Chloride 

TCE 

1, 1.2,2-TCA, Carbon 
T etrachlol"lde, PC E, 
Tc.E, Vinyl Chlorickl, 

Arsenic 
--
- -
--
--

Chsmicale wtlh 
Cancer Risks 

> 1E-5ands1E-4 

--
--
--
--
--
--
--
--
--
--

1, 1,2-TCA, Benzene, 
Carbon T euachlorlde 

1, 1.2,2-TCA 

1,1,2-TCA, Benze1111, 
Carbon T etrachloricle 

Chlorofo1111 

1,1,2-TCA 1,2-0CA, 
Beruene, Chloroform 

--
--
-· 
--

Chamlcala wtlh 
Crn:er Risks 

> 1E~ ands 1E-5 

PAHs, Aroclor-1248, Aroclor-
1254 Arsenic 

PAiis 
--

PAHs, Aroclor-1248, Aroclor-
1254 Arsenic 

--
--
--
--
--
--

1,2-0CA, 
Bromodid*>romelhans, 

BEHP,RDX 

1,1,2-TCA, 
Calbon Tetrachloride. 
Vinyl ClllOOde BEHP 

1,2-0CA, 
Bmmodichloromethane 
1,1,2,2-TCA, 1,1.2-TCA. 

Carbon T !lb'8Chlo!kSe PCE 
1,2-0ichloropropane, 

Brornodichlo«Jml!thene, 
Melhylene Chbide, BEHP, 

ROX 
--
--
--
--

Total ACfou tlll Entin. Sile 2.E-02 -. -- --

HllZIS'd 
lndu 

I 

3 

0.3 
0.001 

3 

--
--
--

0.()4 
0.02 
0.06 

82 

6 

56 

7 

151 

3 
--

0.06 
151 
154 

Chsncals wtlh 
Hl>1 

--
--
--
--
--
--
--
--
--
--

1, 1,2-TCA, Carbon T etracllloride, 
Cllololorm, 1,2-0CE, PCE, TCE, 

Arsenic, BerylMum, Cobalt, 
Manaanese 

TCE 

1, 1,2-TCA, Carbon T etracllloride, 
Clllorofonn 1,2-DCE PCE TCE 

TCE 

1, 1,2-TCA, Carbon Tetrachloride, 
Chloroform, 1,2-0CE, PCE, TCE, 

Anienic, Beryllium, Ccbalt, 
Manaanese 

--
--
. -
--
--



Receptor 

Future Adult Resident 

Media 

Surface Soil 

Sediment 

Surface Water 

Groundwater 

TABLE6-21 

SUMMARY OF CANCER RISKS AND HAZARD INDICES - REASONABLE MAXIMUM EXPOSURE (RME) 
SWMU 17 - OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Exposure 
Route 

lnaestion 
Oennal Contact 
Inhalation 
Total 
lnaestion 
Dermal Contact 
Total 
ln,,....tion 
Dermal Contact 
Total 

Ingestion 

Dennal Contact 

Inhalation (showering) 

Inhalation (Indoor air) 

Total 

Total Surface Soil 
Total Sediment 

Total Surface Water 
Total Groundwater 

9.E-06 
3.E-06 
7.E-<Jl 
1.E-05 
. . 
. . 
. . 
.. 
.. 
.. 

2.E-02 

3.E-03 

2.E-02 

6.E-04 

4.E-02 

1.E-05 
. . 
. . 

4.E-02 
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Chemicals with 
Cancer Risks 

>1E-4 

.. 

.. 

. . 

.. 

.. 

.. 

. . 

.. 

.. 

. . 
1,1,2,2-TCA, PCE, 

TCE, Vinyl Chloride, 
Arsenic 

PCE, TCE 

1,1,2,2-TCA, PCE, 
TCE, Vinyl Chloride 

TCE 

1,1,2,2-TCA, 1,1,2· 
TCA,Carbon 

Tetrachloride, PCE, 
TCE, Vinyl Chloride, 

Arsenic 
. . 
.. 
. . 
. . 

Chemicals with 
Cancer Risks 

> 1E-5and~1E-4 

. . 

. . 

. . 

. . 

.. 

. . 

.. 

.. 

.. 

. . 

1,1,2-TCA, 1,2-0CA, 
Benzene, 

Carbon Tetrachloride 

1, 1,2,2· TCA, 
Carbon Tetrachloride 
1, 1,2· TCA, 1,2-DCA, 

Benzene, 
Carbon Tetrachloride 

Chloroform 

1,2-0CA, 
Carbon Tetrachloride, 
Benzene, Chloroform, 

BEHP 

. . 

. . 

. . 

. . 

Chemicals with 
Cancer Risks 

> 1E-6and~1E-5 

PAHs Arsenic 
PAHs 
.. 

PAHs Arsenic -. 
. . 
. . 
. . 
. . 
. . 

1,2-Dlchloropropane, 
Bromodichloromethane, 

Methylene Chloride, 
BEHP ROX 

1,1,2-TCA, Benzene, 
Vinvl Chloride, BEHP 
1,2·Dichloropropane, 

Bromodichloromethane, 
MethvlAne Chloride 

1,1,2,2-TCA, 1,1,2-TCA, 
Carbon Tetrachloride, PCE 

1,2-Dichloropropane, 
Bromodichloromethane, 
Methylene Chloride, ROX 

.. 

.. 

.. 

.. 
Total Acroaa the Entire Site 4.E-02 . - . . .. 

Hazard 
Index 

HI 

0.3 
0.04 

0.0003 
0.3 
. . 
.. 
.. 

0.002 
0.01 
O.Q1 

35 

4 

24 

2 

65 

0.3 
. . 

0.01 
65 
65 

Chemicals with 
HI> 1 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

Carbon Tetrachloride, Chloroform, 
1,2-DCE, TCE, Arsenic, Cobalt, 

Manganese 

TCE 

Carbon Tetrachloride, Chloroform, 
1,2-DCE, TCE 

TCE 

Carbon Tetrachloride, Chloroform, 
1,2·DCE, PCE, TCE, Arsenic, 

Cobalt, Manganese 

. . 

. . 

. . 

. . 

.. 



Receptor 

Total Residential Risks 

Media 

Surface Soil 

Sediment 

Surface Water 

Groundwater 

TABLE&-21 

SUMMARY OF CANCER RISKS AND HAZARD INDICES ·REASONABLE MAXIMUM EXPOSURE (RME) 
SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Exposure 
Route 

lnaestioo 
Dermal Contact 
Inhalation 
Total 
lnaestion 
Dennal Contact 
Total 
lnaestion 
Dennal Contact 
Total 

Ingestion 

Dennal Contact 

Inhalation (showering) 

Inhalation (Indoor air) 

Total 

Total Surface Soil 
Total Sediment 

Total Surface Water 
Total Groundwater 

3.E-05 
9.E-06 
1.E-06 
4.E-05 

--
--
--
--
--
--

3.E-02 

4.E-03 

3.E-02 

1.E-03 

6.E-02 

4.E-05 
--
--

6.E-02 
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Chemicals with 
Cancer Risks 

>1E-4 

-. 
--.. 
--
--
--
. -
. -
--
--

1,1,2,2-TCA, Carbon 
Tetrachloride, PCE, 
TCE, Vinyl Chloride, 

Arsenic 

PCE,TCE 

1, 1,2,2-TCA, Carbon 
Tetrachloride, PCE, 
TCE, Vinvl Chloride 

TCE 

1,1,2,2-TCA, 1,1,2-
TCA,Carbon 

Tetrachloride, PCE, 
TCE, Vinyl Chloride, 

Arsenic 
--
--
--
--

Chemicals with 
Cancer Risks 

> 1E-S ands 1E-4 

--
- -
--

PAHs 
--
--
--
--
--
--

1,1,2-TCA, 1,2-DCA, 
Benzene, BEHP 

1, 1,2,2-TCA, 
Carbon Tetrachloride, 
Vlnvl Chloride BEHP 
1,1,2-TCA, 1,2-DCA, 

Benzene, 
Carbon Tetrachloride 

Chlorofonn 

1,2-DCA, Benzene, 
Chlorofonn, BEHP 

--
--
--
--

Chemicals with 
Cancer Risks 

> 1E-6ands1E-S 

PAHs PCBs Arsenic 
PAHs,PCBs 

--
PCBs Arsenic 

--
--
--
--
--
--

1,2-Dlchloropropane, 
Bromodichloromethane, 

Methylene Chloride, ROX 

1, 1,2-TCA, Benzene, Arsenic 

1,2-Dichloropropane, 
Bromodichloromethane, 

Methvlene Chloride, 
1,1,2,2-TCA, 1,1,2-TCA, 

Carbon Tetrachloride PCE 

1,2-Dichloropropane, 
Bromodichloromethane, 

Methylene Chloride, ROX 

--
--
--
--

Total Acroea the Entire Site 6.E-o2 -- -- --
NA Exposure pathway not applicable to this receptor. 

Hazard 
Index 

HI 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 

Chemicals with 
Hl>1 

--
--
--
--
--
--
--
--
--
--

--

--

--
--

--

--
--
--
--
--



Reeeptor 

CollS!ruction Worker 

Occupe:tional Worker 

TABLE 8--22 

SUMMARY OF CANCER RISKS AND HAZARD INDICES -CENTRAL TENDENCY EXPOSURE (CTE) 
SWllU 16- ()LD SOUTHSIDE LANDFILL 
NWS CHAAL.ESTON, SOUTH CAROLINA 
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Medium Exposure Caneer ChemicUa wllh Chemical& with Chemicals with 
Route Rlak Cancer Ftilka Cancer Rlllka CancwRl&ka 

ftLCRl >1E-4 > 1E-5and S 1E-4 > 1E-6 ands 1 E-5 
Surface SOil lnoestion 9.E-07 -- -- --

DennalContact 1.E-07 -- -- --
Inhalation 4.E-06 -- -- Chromium 
Total 5.E-06 -- -- Chromium 

Subsurface Soil l110estion 2.E-07 -- -- --
Dermal Conlact 1.E-08 -- -- --
Inhalation NA -- -- - -
Total 2.E-07 -- -- --

Sediment looestion NA -- -- --
Dennal Contact NA -- - - --
Total NA -- -- --

Surface Water lfl!H!Slion NA -- -- --
Dennal Contact NA -- -- --
Total NA -- -- --

Gmurtdw:ater lllOestion NA -- -- --
Dennal Contact 4.E-09 -- -- --
Inhalation 1.E-09 -- -- --
Total S.E-09 -- -- --
Total Surface Soll 5.E-06 -- -- --

Total Subeurface Soil 2.E-07 -- -- --
Total Sediment NA -- -- --

Total Surface Water NA -- -- --
Total Groundwabilr S.E-09 -- -- --

Total Acron the Entire She 5.E-06 -- - - --

SurlaceSoll lriaestlon 9.E-06 -- -- Aiocior-1254 BEHP 
Dennal Contact 2.E-06 -- -- Aroclor-1254 
Inhalation 2.E-07 -- -- --
Total 1.E-05 -- -- Aiocior-1254 BEHP 

Sediment lnoestlon NA -- -- --
Dermal Contact NA -- -- --
Total NA -- - - --

Surface Water mn.-linn NA -- -- --
Dermal Contact NA -- -- --
Total NA -- -- --

Groundwater lnoeslion NA -- -- --
Dermal Contact NA -- -- --
Inhalation NA -- -- --
Total NA -- -- --
TolBI Surface Soll 1.E-05 -- -- --

To191 Sediment NA -- -- --
Total Sumce Wiiier NA -· -- --

Total Groundwater NA -- -- --
Total Ac.._ Ifie Entire Site 1.E-1)5 -- -- --

Hszard Chemical• with 
lndu: HI> 1 

CHI) 
1 --

0.1 --

0.2 --
2 --

0.2 --
0.00 --
NA - -

0.2 --
NA --
NA --
NA --
NA --
NA --
NA --
NA --

0.001 --
0.0001 --
0.001 --

2 --

0.2 --
NA --

NA --
0.0 --
2 --

1 --
0.2 --

0.001 --
2 --

NA --
NA --
NA --
NA --
NA --
NA --
NA --
NA --
NA --
NA --
2 --

NA --
NA --
NA --
2 --



ReceplOr 

Trespasser 

Medium 

Surface Soil 

Sediment 

Surface Water 

Groundwater 

TABLE 6-22 

SUMMARY OF CANCER RISKS AND HAZARD INDICES· CENTRAL TENDENCY EXPOSURE (CTE) 
SWMU 16 • OLD SOUTHSIDE LANDFILL 

apoeure 
Route 

lnaestlon 
Oennat Contact 
Inhalation 
Total 
ln...-tinn 
Dermal Contact 
Total 
lnaestion 
Dermal Contact 
Total 
lnaestion 
Oennal Contact 
Inhalation 
Total 
Total Surface Soil 

Total Sediment 
Total Surface Water 
Total Groundwater 

1.E-06 
4.E-07 
6.E-09 
1.E-06 
2.E-07 
2.E-08 
2.E-07 
5.E-10 
1.E-08 
1.E-08 

NA 
NA 
NA 
NA 

1.E-06 
2.E-07 
1.E-08 

NA 
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Chemical& with 
Canc:erRi""8 

>1E-<1 

.. 

.. 

.. 

.. 
--
--
.. 
.. 

--
. . 
--
--
.. 
.. 
.. 
.. 
--
.. 

C'-nlCllll• wllh 
Cancer Rl•ks 

> 1E-5llnd:s;1E-<1 

.. 

.. 

.. 

.. 
--
.. 
.. 
--
.. 
.. 
.. 
.. 
.. 
.. 
.. 
-· 
.. 
.. 

Chemic.la with 
CanoerRl.U 

> 1E-e and :s: 1E-5 

-· 
-· 
. . 
.. 
·-
.. 
.. 

-. 
. . 
.. 
·-
·-
·-
. . 
--
·-
·-
.. 

Total Acron the Entire Sita 2.E-06 -- . . --
NA Exposure pathway not applicable to this receptor. 

Haurcl 
lndsz 

HI 

0.3 
0.1 

0.00003 
0.4 

0.03 
0.000 
0.03 

0.002 
0.01 
0.01 
NA 
NA 
NA 
NA 
0.4 

0.03 
O.Q1 
NA 
0.4 

Chemlcals with 
HI> 1 

.. 
·-
.. 

-· 
-· 
--
. . 
.. 
-· 
.. 
--
-· 
-· 
.. 

.. 

.. 
--
. . 
--



Receptor 

Construction/Excavation 
Worker 

Medium 

Surface Soil 

Subsurface Soil 

Sediment 

Surface Water 

Groundwater 

TABLE 6-23 

SUMMARY OF CANCER RISKS AND HAZARD INDICES - CENTRAL TENDENCY EXPOSURE (CTI:) 
SWUM 17 - OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

NWS CHARLESTON, SOUTH CAROLINA 
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E:xpoeure Caneer Chemic819 with Chemlcate with Chemicals with 
Route Risk Canc.r R.19ks Cancer Rieks Cancer Ri9ks 

(ILCR) >1E-4 > 1E·5andS1E-4 > 1E..e and S 1E.S 
lnQestion 1.lE-07 -- -- --
Dermal Contact 9.SE-09 -- -- ·-
Inhalation 3.4E-07 -- -- --
Total 4.SE-07 -- -- --
ln ...... ..iion 1.1E-07 ·- -- --
Dermal Contact 1.4E-09 ·- -- .. 
Inhalation 3.9E-07 .. TCE -· 
Total 5.1E-07 -- TCE --
tnaestion NA -· -- --
Dermal Contact NA -- -- ·-
Total NA -· -- --
lnoestion NA -· .. -· 
Dermal Contact NA .. .. --
Total NA -- -- --
lnoestlon NA -- -- .. 
Dermal Contact 4.7E-06 -- -- PCE. TCE 
Inhalation fin a trench) 6.6E-06 -- .. TCE 
Total 1.tE-05 -- .. PCE, TCE 

Total Surface Soil 4.SE-07 .. -· --
Tota.I Subsurface Soll 5. lE-07 ·- -- --

Total Sediment NA .. -- --
Total Surface Water NA -- -- --

Total Groundwater 1.1E-05 .. -· .. 
Total Acr<>N the Entire Site 1.2E--05 -- .. -· 

Hazard Chemicals with 
lnct.:x Hl>1 
(HI\ 
0.09 --

0.003 --
0.02 --
0.11 --
0.04 --

0.0002 ·-
o.o -· 
0.1 .. 
NA --
NA --
NA --
NA --
NA --
NA .. 
NA .. 

0.18 --
0.53 --

0.71 --
0.1 --
0.1 .. 
NA -. 
NA --

0.71 --
1 . . 



Occupational Worker 

Medium 

Surface SOil 

Sediment 

Surfactl Water 

Groundwater 

TABLE 8-23 

SUMMARY OF CANCER RISKS AND HAZARD INDICES ·CENTRAL TENDENCY EXPOSURE (C~ 
SWUM 17 • OLD SOUTHSIDE MISSILE AND WASTE OlL DISPOSAL AREA 

Exposure 
Rout& 

lnnAStion 
Dermal Contact 
Inhalation 
Total 
lnaestion 
Ol:lflnal Contact 
Total 
ln08Slian 
Dermal Contact 
Total 
ln,...,.tlon 
Dermal Contact 
Inhalation lshowennal 
Inhalation Ii ndoor ain 
Total 

Total Surface Soll 
Totlil Sediment 

Tollll Surface WMer 
Total Groundwater 

1.1E-06 
1.3E-07 
1.1E-07 
1.3E-06 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.SE-06 
2.eE-06 
1.3E-06 

NA 
NA 

2.BE-06 

NWS CHARLESTON, SOUTH CAROLINA 
PAGE20F6 

Chemical• with 
CancerRhJQ 

> 1E-4 

--
--
--.. 
.. 
--
--.. 
--
.. 
-· 
--.. 
--
--
-. 
.. 
.. 
-" 

Chllmlcala with 
c..-rRillb 

> 1E-5•nds1E-4 

--
·-
----
" -
" -
--
" -
--
--
--
--
--
--
--
--
. -
" -
" -

Chemical• with 
C.noerRlalm 

> 1E-8ands1E--6 

PAHs Arsenic 
PAHs 

--
PAHs. Aroclor·1254 Arsenic 

-" 

-" 

--.. 
" -
--.. 
.. 
.. 

TCE 
TCE 

--.. 
" 

-" 

Totlil AcroM the Entire Site 4.1E-G6 -· ·- -" 

Hazard 
lndllx 

H 

0.1 
0.004 

0.0001 
0.1 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.0'2 
0.02 
0.1 
NA 
NA 
0 

0.1 

ChllnUoiil• wtth 
Hl>1 

--
--
-· 
·-
--
--
--
--
--
--
--
·-
--
--
--
--
--
--
--
--



Receptor 

Trespasser 

Medium 

Surface Soil 

Sediment 

Surface Water 

Groundwater 

TABLE&-23 

SUIHIAAY OF CANCER RISKS AND HAZARD INDICES - CENTRAL TENDENCY EXPOSURE (CTE) 
SWUM 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AFIEA 

&poeure 
Route 

lnaestion 
Dermal Conlad 
Inhalation 
Total 
lnaestiOn 
Dennal Contact 
Total 
111..-tton 
Dermal Contact 
Total 
!naestioo 
Dermal Contact 
Inhalation {showering) 
Inhalation {Indoor air) 
Total 

Tobi! Surface Soll 
TotslSeclmsnt 

Total Sllface Water 
Total Groundwater 

1.3E-07 
3.0E-08 
2.5E-09 
1.6E-07 

--
--
--
--
--
--
NA 
NA 
NA 
NA 
NA 

1.6E-07 
-. 
-. 
NA 
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C._,.lcale With 
Cancer Rieb 

>1E-4 

--
--
--. . 
. . 
--
--.. 
.. 
.. 
.. 
--
--.. 
.. 
--
--.. 
.. 

Chemlcels With 
Csncer Rieb 

> 1E-5and:5:1E-4 

--
--
--
--
--
--
--
------

--
--
--
--
--
. -
--
-· 
-. 

Ch8mlcale with 
Cancar Rieks 

> 1E-8end:5:1E-5 

--
--
--.. 
.. 
--.. 
·-.. 
--.. 
-. 
--
·--. 
--
--
--.. 

Total AcroM 1118 Entire Slti8 1.6E-o7 -- -- --

Huard 
lndu 

0.02 
0.002 

0.000003 
0.02 
-· .. 
--

0.001 
0.002 
0.002 

NA 
NA 
NA 
NA 
NA 
o.o 
--

0.00 
NA 

0.02 

Chemlcel• with 
HI> 1 

--
--
·-
. -
--
--
--.. 
----.. 
·-
. -
--
. -
--
--
--
--
--



Receptor 

Future Child Resident 

Medium 

Surface Soil 

Sediment 

Surface Water 

Groundwater 

TABLE&-23 

SUMMARY OF CANCER RISKS AND HAZARD INDICES ·CENTRAL TENDENCY EXPOSURE (CTE) 
SWUM 17- OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Exposure 
Route 

IMA.<ttinn 
Dermal Contact 
Inhalation 
Total 
lnaestion 
Dermal Contact 
Total 
lnaestlon 
Dermal Contact 
Total 

Ingestion 

Dermal Contact 

Inhalation (showering) 

Inhalation (indoor air) 

Total 

Total Surface Soil 
Total Sediment 

Total Surface Water 
Total Groundwater 

2.4E-06 
2.4E-07 
1.5E-07 
2.7E-06 

--
--
--
--
--
--

1.6E-03 

2.4E-04 

1.6E-03 

1.2E-04 

3.5E-03 

2.7E-06 
--
--

3.5E-03 
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Chemicals with 
Cancer Rlaks 

>1E-4 

--
--------.. 
·-
·-. -
·-

PCE, TCE, 

TCE 

PCE, TCE, 

TCE 

PCE, TCE, 

.. 
--
--.. 

Chemlcals with 
Cancer Risks 

> 1E-5andS:1E-4 

--
--
--
--
--
--
--
--
--
--

1,1,2,2-TCA, Vinyl 
Chloride, 
Arsenic 

PCE 

1, 1,2,2-TCA, Vinyl 
Chloride 

--
1, 1,2,2-TCA, 

Carbon Tetrachloride, 
Vinyl Chloride, Arsenic 

--
--
--
--

Chemicals with 
Cancer Risks 

> 1E-6ands1E-5 

--
--
--

PAHs 
--
--
--
--
--
--

1,1,2-TCA, Benzene, 
Carbon Tetrachloride 

1,1,2,2-TCA, 
Carbon Tetrachloride 
1, 1,2-TCA, Benzene, 
Carbon Tetrachloride 

Chloroform 

1, 1,2-TCA, 1,2-DCA, 
Benzene, Chloroform, BEHP 

--
-· 
--
--

Total Acroaa the Entire Site 3.SE-03 .. -- --

Hazard 
Index 

HI 

1 
0.03 

0.001 
0.98 
--
-. 
--

0.027 
O.Q1 
0.04 

36 

3.4 

25 

4.7 

69 

1 
--

0.04 
69 
70 

Chemlcals with 
HI> 1 

--
- -
--
--
--
--
--
--
--
--

Carbon Tetrachloride, Chloroform, 
1,2-DCE, TCE, Arsenic, Cobalt, 

Manaanese 

--
Carbon Tetrachloride, Chloroform, 

12-DCE TCE 
TCE 

1, 1,2-TCA, Carbon Tetrachloride, 
Chloroform, 1,2-DCE, PCE, TCE, 

Arsenic, Cobalt, Manganese 

--
--
--
--
--



Receptor 

Future Adult Resident 

Medium 

Surface Soil 

Sediment 

Surface Water 

Groundwater 

TABLE 6-23 

SUMMARY OF CANCER RISKS AND HAZARD INDICES· CENTRAL TENDENCY EXPOSURE (CTE) 
SWUM 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Exposure 
Route 

ln"'6clinn 
Oeml81 Contact 
Inhalation 
Total 
lnaestion 
D8ml81 Contact 
Total 
lnaestion 
Dermal Contact 
Total 

Ingestion 

Deml81 Contact 

Inhalation (showering) 

Inhalation /indoor air\ 

Total 

Total Surface Soil 
Total Sediment 

Total Surface Water 
Total Groundwater 

8.9E-07 
9.2E-08 
1.SE-07 
1.1E-06 

--
--
--
--
--
--

2.5E-03 

4.BE-04 

2.5E-03 

1.2E-04 

5.6E-03 

1.1E-06 
--
--

5.6E-03 
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Chemicals with 
Cancer Risks 

>1E-4 

--
--
--
--
------
--
--
--

PCE, TCE 

PCE, TCE 

PCE, TCE 

TCE 

PCE, TCE 

--
--
----

Chemicals with 
Cancer Risks 

> 1E-S ands 1E-4 

--
--
--
--
--
--
--
--
--
--

1, 1,2.2-TCA, 
Carbon Tetrachloride, 
Vinv:Chloirde Arsenic 

--
1, 1,2.2-TCA, 

Carbon Tetrachloride, 
Vinv:Chloirde 

--
1, 1,2,2-TCA, 1, 1,2-TCA, 
Carbon Tetrachloride, 
Vinyl Chloride, Arsenic 

--
--
--
--

Chemicals with 
Cancer Risks 

> 1E-6ands1E-S 

--
--
--
--
--
--
--
--
--
--

1, 1,2-TCA, 1,2-DCA, 
Benzene 

1, 1,2,2-TCA, carbon 
Tetrachloride, BEHP 

1,1,2-TCA, 1,2-DCA, 
Benzene 

Chloroform 

1,2-DCA, Benzene, BEHP 

--
--
--
--

Total Across the Entire Site 5.&E-03 -- -- --

Hazard 
Index 

HI 

0.10 
0.004 
0.0002 

0.1 
--
--
--

0.001 
O.ot 
0.01 

16 

2 

11 

1.4 

31 

0.1 
--

0.01 
31 
31 

Chemicals with 
HI> 1 

--
--
- -
--
--
--
--
--
--

Carbon Tetrachloride, 1,2-DCE, 
TCE, Manganese 

TCE 

Carbon Tetrachloride, 
1,2-DCE, TCE 

--
Carbon Tetrachloride, Chloroform, 
1,2-DCE, PCE, TCE, Manganese 

--
--
--
--
--



Total A esidet11ial Risks 

Medium 

Surface SOil 

Sediment 

Surface Water 

Groundwater 

TABLEo--23 

SUllMARY OF CANCER RISKS AND HAZARD INDICES - CENTRAL TENDENCY EXPOSURE (CTI:) 
SWUM 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Expo111.1re 
Route 

lnoestion 
Dennal Contact 
Inhalation 
Total 
lnaestion 
DennalContad: 
Total 
looestion 
0e1Tf181 Contact 
Total 

Ingestion 

Dermal Contact 

Inhalation (showering) 

Inhalation (indoor air) 

Total 

Totlll Sut1- Soll 
TOlll Sediment 

TobllSu~w.-

Total Grounctw.w 

3.2E-06 
3.3E-07 
2.9E-07 
3.9E-06 

--
--
--
--
--
--

4.1E-03 

7.2E-04 

4.0E-00 

2.4E-04 

9.1E-03 

3.9E-06 
--
--

9.1E-03 
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--
--
--
--
.. 
·-
--
--
--
. -

PCE, TCE 

PCE, TCE 

PCE, TCE 

TCE 

1, 1,2,2-TCA, PCE, 
TCE 

·-
·-
·-.. 

CMlnicala with 
C.nmrRlska 

> 1E-S and S 1E-"' 

--
--
--
---. 
-. 
-· .. 
.. 
-· 

1, 1,2,2-TCA, 1, 1,2-TCA, 
Calbon Tetrachloride, 
Vlnyt Chlor1d&, Arseoic 

--

1,1,2,2-TCA, 1,1,2·TCA, 
Carbon T etrachlorida, 

Vinyl C l'llorlde 

Chlo~nn 

1,1,2·TCA, 
Carbon T etraehloride, 
Vinvl Chloride Arsenic 

-. 
--
-· 
-. 

Ct.mk:ala with 
C.ncar Rmllll 

> 1E-6llnds1E_, 

Anienic 
----

AIS8flic 
--
--
--.. 
.. 
--

1,2-DCA. Benzene, BEHP 

1,1.2.2-TCA, Calbon 
T etlllChloride, Vinyl Chloride, 

BEHP 

1,2-DCA, Beozene 

1, 1 ,2,2-TCA. Carbon 
Tetrachloride PC E 
1,2·DCA, Benzene, 

Bromodiehloromethane, 
BEHP 

------. . 
T0181 AcroN 1he EnUre Site f.1E~ . - -. .. 

NA E JCl)OSUte paltlway nol applicable IO this 19C81)t01. 

HtlZlll'd 
Index 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 

--
--
--
--
. -
.. 
--
--
·-
·-

--

--

--

.. 

--
.. 
-. 
--
--
--
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In addition to characterizing the nature and extent of site contamination and assessing potential risks to 

human health, the RFI process requires an assessment of the potential adverse effects of site 

contamination on the environment. Specifically, ecological receptors that inhabit SWMU 16 and SWMU 

17 and nearby areas may be at risk from environmental contamination associated with these SWMUs. 

Accordingly, a screening-level ecological risk assessment (SERA) was performed to characterize the 

potential risks from SWMU 16- and SWMU 17-related contaminants to ecological receptors. 

This SERA was conducted in accordance with USEPA Ecological Risk Assessment Guidance for 

Superfund (USEPA, June 1997}, USEPA Amended Guidance on Ecological Risk Assessment at Military 

Bases (USEPA, June 2000), and the Navy Policy for Conducting Ecological Risk Assessments (Navy, 

1999). The risk assessments for SWMUs 16 and 17 consist of Steps 1 through 3a of USEPA's eight-step 

ecological risk assessment process. Steps 1 through 3a consist of the following: 

Step 1 

Step 2 

Step 3a 

Screening-Level Problem Formulation and Ecological Effects Evaluation 

Screening-Level Exposure Estimate and Risk Calculation 

Refinement of Preliminary Chemicals of Potential Concern 

Steps 1, 2, and 3a are the first three steps of the eight ecological risk evaluation steps required by 

USEPA guidance and the Navy Policy for Conducting- Ecological Risk Assessments. Steps 1 and 2 

constitute a SERA, and Steps 3 through 7 constitute a Baseline ERA (BERA), which concludes with Step 

8, a risk management evaluation. Step 3a is technically the first step of the BERA and it consists of a 

refinement of the conservative exposure assumptions. USEPA Region 4 recognizes that most ecological 

risk assessments will proceed to Step 3, and facilities a_re encouraged to submit the results_ of Steps 1 

through 3 as a single deliverable document (USEPA, June 2000). With this in mind, the risk assessment 

process for SWMUs 16 and 17 includes Step 3a. Steps 3b through 7 are conducted if additional 

evaluations or investigations are necessary. Aspects of Step 8, risk management, are addressed 

throughout the ERA process, in cooperation with the Region 4 regulators. 

7.1 SCREENING-LEVEL PROBLEM FORMULATION 

The screening-level problem formulation is the first step of the SERA and includes identification of 

potential receptor groups, potential contaminants, and the mechanisms for contaminant fate, transport, 

and toxicity. Determination of the complete exposure pathways that exist at a site is accomplished at this 

point to facilitate receptor selection. Site habitats, exposure pathways, and potential ecological receptors 

are identified as part of the receptor selection. The problem formulation process enables the risk 
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assessor to identify the ecological resources to be protected (known as assessment endpoints); the 

measurements that will be used to evaluate risks to those resources (known as measures of effects); and 

the chemicals, geographic areas, and environmental media relevant to the risk assessment. 

7.1.1 Environmental Setting 

The basewide environmental setting at NWS Charleston and site-specific environmental settings for 

SWMU 16 and SWMU 17 are discussed below. 

Basewide Environmental Setting 

The Integrated Natural Resources Management Plan (INRMP) for Naval Weapons Station Charleston, 

South Carolina was developed by the Navy (Southern Division) to provide ''for integrated land 

management, fish and wildlife management and outdoor recreation management by implementing an 

ecosystem approach to natural resources" (Navy, 2003). As described in the INRMP, NWS Charleston 

consists of 16,307 acres, of which 9, 100 acres are managed commercial forest and 12,000 acres are 

managed fish and wildlife areas. 

NWS Charleston is located approximately 16 river miles from the Atlantic Ocean. NWS Charleston lies in 

the Cooper River watershed and is bisected by two major water systems: Foster Creek in the northern 

portion of the facility and Goose Creek in the southern portion of the facility. Foster Creek empties into 

Back River, which eventually drains into Cooper River with Goose Creek (Navy, 2003). Due to its coastal 

location, much of NWS Charleston consists of salt, brackish, and freshwater marshes and wetlands. 

There are 17 freshwater ponds on the facility, which comprise approximately 226 acres. Due to its close 

proximity to the Atlantic Ocean, low-lying areas and wetlands (such as the vicinity of SWMU 16 and 17) 

are daily influenced by tidal fluctuations; these areas provide habitats for a variety of game and non-game 

species. Game species include deer, rabbit, and waterfowl. Non-game species include various birds, 

amphibians, and reptiles. 

The NWS Charleston landscape was radically altered in 1989 by Hurricane Hugo. The hurricane caused 

significant habitat destruction and alteration. Many of the indigenous species at the facility were forced 

from their habitats or otherwise destroyed. In particular, the federally endangered red-cockaded 

woodpecker, which requires old growth open pine forests for habitat, has experienced a decline in 

population because the forest type needed for its survival was destroyed by the hurricane (Navy, 2003). 

NWS Charleston actively manages 2,500 acres for the red-cockaded woodpecker. 
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The predominant forest types at NWS Charleston are loblolly pine, loblolly pine/hardwood, and longleaf 

pine. Other forest types, though less prominent at the facility, include bottomland hardwoods, live oak 

hammocks, and bald cypress/gum ponds (Navy, 2003). 

Site-Specific Environmental Setting 

SWMU 16 is located in the southern part of NWS Charleston (Figures 1-1 and 1-2). It encompasses an 

area of approximately 1 o acres. yarious debris, predominantly construction rubble, lies on the surface. 

The site was the primary landfill used for disposal of solid and liquid waste generated at NWS Charleston 

between 1941 and 1978. In addition, approximately 500 mercury batteries were disposed of at random 

locations in the landfill, and 90 mm shells were discarded at the site, of which approximately 40 were 

removed in 1980. SWMlJ 16 was closed in 1980 and covered with approximately 2 feet of local fill soil. 

There is no reason to suspect the fill soil to be hazardous because it was from an undisturbed, non

industrial area of the base. Rubbish of mainly wood, concrete, metal, and plastic was removed from 

along the marsh edge, and riprap was installed along the edge of the marsh. Additionally, approximately 

0.3 acre in the southeastern portion of SWMU 16 is the site of a debris pile; according to the Base point of 

contact, the debris pile originated after soil cover placement in 1980. Surface waste was historically 

disposed in this debris area. 

SWMU 16 habitats consist of a forested area along the edge of an extensive marsh. The forest can be 

classified as loblolly pine/hardwood. Primary tree species consist of loblolly pine (Pinus taeda), 

sweetgum (Liquidambar styraciflua), oaks (Quercus spp.), cabbage palm (Saba/ palmetto), and the 

invasive exotic Chinese tallowtree ( Sapium sebiferum). Common shrubs and vines include muscadine 

grape (Vitis rotundifolia), saltbush (Baccharls halimifolia), wax myrtle (Myrlca cerifera), and the invasive 

exotic privet (Ligustrom spp}. Thick stands of common reed (Phragmites australis) are found in some 

areas along the forest edge. The western edge of the site is part of an extensive tidal marsh along Goose 

Creek; the marsh is dominated by smooth cordgrass ( Spartina aftemiflora). Individuals in the marsh 

interior are stunted while those along the edges are taller and darker. The difference in appearance 

among the Spartina altemiflora is "high" versus "low" marsh plants, that is, there is considerable variation 

in Spartina based on their location within the marsh. Interestingly, Spartina aftemiflora is deciduous and 

stems die back at the end of each growing season, which may explain nearly bare mud at some locations 

on some occasions. Numerous wildlife species undoubtedly use the forested portion of the site. The 

marsh provides habitat for numerous semi-aquatic species such as the raccoon, mink, and various birds. 

Numerous fiddler crabs are typically seen along the edge of the marsh. 

SWMU 17 is located in the southern part of NWS Charleston, immediately east of SWMU 16 (Figures 1-1 

and 1-2). The site is rectangular in shape and measured 180 feet long and 90 feet wide. However, the 

actual size was suspected to be larger and based on the geophysical survey conducted in 2000 and 
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based on historical aerials showing disturbed areas. Therefore, the site boundary was conservatively 

expanded to 500 feet long by 200 feet wide. The site was used primarily for surface disposal of solid 

waste between 1950 and 1978, but oils and missile components were also disposed at the site. 

SWMU 17 is entirely forested, and consists of the same species as at nearby SWMU 16. These include 

loblolly pine, sweetgum, oaks, cabbage palm, Chinese tallowtree, muscadine grape, saltbush, wax myrtle, 

and privet (Ligustrum spp}. 

Threatened and Endangered Species 

The INRMP lists federal and State threatened and endangered species that potentially occur at NWS 

Charleston. Three reptiles/amphibians, seven birds, two mammals, one fish, and three plants are listed 

(Navy, 2003}. An internet search was conducted to verify that the species listed in the INRMP did not 

experience a change in status. The South Carolina Department of Natural Resources (SCDNR} website 

(www.dnr.state.sc.us/pls/heritage/county species.list?pcounty= charleston} and the United States Fish 

and Wildlife Service (USFWS} website (www.fws.gov/endangered/wildlife.html} were reviewed. Only one 

species experienced a change in status. The Southeastern myotis (Myotis austroriparius} was 

downgraded from a State threatened species to a State species of concern. 

Rare, threatened, and endangered plant surveys were conducted at ~WS Charleston in 1987 and 1993 by a 

local botanist. No threatened or endangered plant species were found (Navy, 2003}. 

A rare, threatened, and endangered amphibians and reptiles survey was conducted at NWS Charleston in 

1994 by SCDNR. No State or federal threatened or endangered species were found (Navy, 2003}. 

A threatened and endangered mammal survey was conducted at NWS Charleston in 2001 by SCDNR. One 

bat species, the Southeastern myotis (Myotis austroriparius}, currently State listed as a species of concern, 

was captured. The presence of the Eastern woodrat (Neotoma floridana} and the fox squirrel (Sciurus nigery, 

both State-listed as species of concern, was confirmed (Navy, 2003}. 

In 2000, a red-cockaded woodpecker (Picoides borealis} survey was conducted to survey, monitor, and 

manage historical woodpecker stands. One male woodpecker was found and banded (for future surveying}, 

but no mating or nesting activities were observed (Navy, 2003}. NWS Charleston currently conducts surveys 

every 5 years to monitor the presence of red-cockaded woodpeckers and their habitat. The last survey was 

completed in 2000. Annual monitoring activities for this State and federally endangered bird are conducted to 

track the number of adults and fledglings at each identified site and to determine the sex of birds, number of 

breeding groups, and number of nests (Navy, 2003}. 
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NWS Charleston actively manages the facility for the red-cockaded woodpecker, bald eagle (Haliaeetus 

/eucocephalus), American alligator (Alligator mississippiensis), West Indian manatee (Trichechus manatus), 

wood stork (Mycteria americana), shortnose sturgeon (Acipenser brevirostrum), least tern (Sterna anti/larum), 

swallow-tailed kite (Elanoides forficatus), flatwoods salamander (Ambystoma cingulatum), Canby's dropwort 

(Oxypolis canbyt), pondberry (Lindera melissifolia), chaff-seed (Schwalbea americana), Rafinesque's big

eared bat ( Corynorhinus rafinesquit), and Southeastern myotis (Navy, 2003). Other species may be added to 

this list as they become State or federally listed as threatened or endangered. Species surveys are 

conducted to identify newly listed species at the facility and monitor changes in the above-listed populations 

and habitats. This information is used in management practices and may result in the modification of certain 

practices, as necessary. 

No threatened or endangered species have been recorded at SWMU 16 or SWMU 17. Some of these 

species, however, might occasionally forage in the marsh at SWMU 16, especially in the deeper channels 

associated with Goose Creek slightly beyond the western boundary of SWMU 16. In particular, wood 

storks might occasionally forage in shallow water in the marsh, bald eagles might forage in the creek 

channels, and alligators might also be found in the channels, although alligators are principally inhabitants 

of freshwater swamps and marshes. The two listed bat species might forage over the site, but would 

probably not roost there, due to the lack of large hollow trees. None of the threatened and endangered 

species in the previous paragraph would be expected to occur at SWMU 17, but the two listed bat 

species might forage over the site. 

7 .1.2 Contaminants. Ecotoxicity, and Fate and Transport 

As discussed in Section 4.0, SWMU 16 was the primary landfill used for disposal of solid and liquid waste 

generated at NWS Charleston between 1941 and 1978. Solid wastes consisted of household waste, 

construction and demolition materials, empty containers from shop areas, and metal waste. Additionally, 

approximately 500 mercury batteries were disposed at random locations in the landfill and 90 mm shells 

were discarded at the site. Liquid wastes included oily wastes and solvents generated by NWS, 

POMFLANT, and ships. An estimated 5,000 to 15,000 gallons of waste oil and solvents (i.e. toluene, 

MEK, xylenes, and acetone) were disposed of at the site annually (Harmon Engineering and Testing, 

1984). 

SWMU 17 was used primarily for surface disposal of solid waste between 1950 and 1978, but oils and 

missile components were also disposed at the site. Solid waste observed included rubble, paint cans and 

buckets, and missile components. An estimated 3,000 to 4,000 gallons of engine oil were disposed of at 

the site between 1965 and 1966 (Harmon Engineering and Testing, 1984). Empty drums and other 

debris are still present at SWMU 17. 
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A detailed discussion of contaminant fate and transport was presented in Section 5.0. Based on the 

historical activities and sampling, the following classes of site-related chemical contaminants are known 

to be present or potentially present in environmental media in SWMUs 16 and 17: 

• VOes (e.g., TeE and breakdown products) 

• SVOes (e.g., benzo(a)pyrene) 

• Explosives (e.g., 2,4,6-TNT) 

• Pesticides (e.g., 4,4'-DDT) 

• PeBs (e.g., Aroclor-1254) 

• Metals (e.g., lead) 

The primary contaminant migration pathways applicable at these SWMUs are erosion and infiltration. 

Since most of SWMU 16 and SWMU 17 are covered with vegetation and a thick detritus layer, wind and 

soil erosion are not likely significant migration pathways. However, if surface soil is disturbed through 

activities such as excavation, soils could serve as a source for airborne transport of contaminants, and 

soil contaminants could then be transported to downwind locations. Soil erosion along the marsh edge at 

SWMU 16 would be possible during high tides and severe storms, but such erosion was not apparent 

during site visits .. 

Infiltrating precipitation has resulted in the contamination of subsurface soil and groundwater at SWMUs 

16 and 17; however, surface water samples were collected from both SWMUs for evaluation. Therefore, 

it is not necessary to evaluate groundwater contaminant concentrations for the pathway of groundwater 

seeping into surface water, and this is not discussed further in this section. 

Emission and volatilization of voes is also a potential migration pathway at the SWMUs; however, the 

inhalation pathway is not considered to be of significant concern. Although inhalation of particulates by 

mammals and birds may be a complete pathway, it is expected to be insignificant compared to other 

pathways such as ingestion of food items that have bioaccumulated contaminants from soil. Additionally, 

at SWMU 16, solvents have not been disposed since 1978 when dumping ceased. Moreover, both 

SWMUs are wetlands and so airborne migration of particulates is expected to be nominal. Also, 

inhalation pathways are not typically evaluated in SERAs because of the uncertainty inherent in 

estimating exposure levels and toxicological effects. Therefore, the air inhalation pathway is not 

evaluated in this SERA. 

Physical and chemical characteristics of contaminants may affect their mobility, transport, and 

bioavailability in the environment. These characteristics include bioaccumulation factors (BAFs), organic 

carbon partition coefficients, and octanol-water partition coefficients. The physical and chemical 
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characteristics and ecotoxicity of the different chemical classes present in SWMUs 16 and 17 media are 

presented in Appendix G.1. 

7 .1.3 Complete Exposure Pathways 

Soil invertebrates are exposed to soil contaminants at SWMUs 16 and 17 through ingestion and dermal 

contact. Higher trophic-level animals such as birds and small mammals will be exposed to site-related 

contamination through ingestion of contaminated food items. These animals can also incidentally ingest 

contaminants in soil while grooming fur, preening feathers, digging, grazing close to the soil, or feeding on 

items to which soil has adhered. Absorption of contaminants from the gastrointestinal tract is the primary 

pathway of intake for terrestrial receptors. Exposure to contaminants in soil through dermal contact could 

occur but is unlikely to represent a major exposure pathway because fur, feathers, and chitinous 

exoskeletons minimize transfer of contaminants across dermal tissue. 

The airborne transport of dust is a negligible pathway for terrestrial animals because the SWMUs are 

covered by grass, mature trees, and shrubs. Similarly, the inhalation pathway is not significant (see 

Section 7 .1.2). 

Terrestrial vegetation could be exposed to contaminants via contact with soil and subsequent root 

translocation. Aerial deposition is a negligible pathway for plants and animals at SWMUs 16 and 17 

because, as previously mentioned, the SWMUs are largely covered by vegetation and detritus, reducing 

the amount of bare soil and fugitive dust. 

Small finger-like tributaries drain SWMU 16 in the direction of Goose Creek. Seven surface 

water/sediment samples were collected in these small tributaries to evaluate whether SWMU 16 

contaminants were migrating and potentially impacting aquatic organisms. There are no surface water 

bodies at SWMU 17, but a tidal marsh is located approximately 300 feet east of the site. Ecological 

receptors are not directly exposed to contaminants in groundwater, but they are indirectly exposed to 

groundwater discharging into surface water. For this reason, one surface water/sediment sample 

(17SW/SD01} was collected approximately 400 feet east of the site in the marsh, to evaluate whether 

contaminants in SWMU 17 groundwater are discharging to surface water. 

Figures 7-1 and 7-2 are the CSMs for SWMU 16 and 17, respectively. A complete exposure pathway has 

three components: a source of contaminants that can be released to the environment; a route of 

contaminant transport through an environmental medium; and an exposure or contact point for an 

ecological receptor. As explained in Step 1 of USEPA's ecological risk assessment guidance (USEPA, 

1997a}, if an exposure pathway is not complete, that exposure pathway does not need to be evaluated. 
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This is the case for groundwater at SWMUs 16 and 17. Because surface water samples were collected at 

both SWMUs, groundwater contaminants will be evaluated through surface water samples in this ERA. 

In summary, complete exposure pathways and routes of entry into biota at SWMU 16 and SWMU 17 that 

will be evaluated as part of this SERA consist of the following: 

• Direct contact with soil, sediment, and/or surface water 

• Incidental ingestion of soil, sediment, and/or surface water 

• Ingestion of contaminated food items 

7 .1.4 Preliminary Assessment and Measurement Endpoints 

USEPA Region 4 has specified that assessment endpoints for the screening-level assessment should be 

broad and generic. For the screening-level assessment, the preliminary assessment endpoint is the 

protection of the following ecological receptors from adverse effects of chemicals on their growth, survival, 

and reproduction: 

• Soil invertebrates 

• Terrestrial vegetation/plants 

• Herbivorous birds and mammals 

• Insectivorous birds and mammals 

• Benthic macroinvertebrates (and other aquatic organisms) 

• Fish 

• Amphibians and reptiles 

• Piscivorous birds and mammals (SWMU 16 only) 

The following paragraphs discuss the reasons that the above assessment endpoints were selected for 

evaluation in the SERA. 

Soil Invertebrates: Soil invertebrates are expected to be present in soil at SWMUs 16 and 17. They aid in 

the formation of soil and the redistribution and decomposition of organic matter in soil, and they serve as 

a food source for higher trophic-level organisms. They also can accumulate bioaccumulative 

contaminants that can then be transferred to higher trophic-level organisms that consume soil 

invertebrates. 

Terrestrial Vegetation: Terrestrial vegetation at SWMUs 16 and 17 consists of grasses, shrubs, and trees. 

Terrestrial vegetation serves as a food source and provides shade and cover for many organisms and 
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helps to prevent soil erosion, among other important functions. Terrestrial vegetation can accumulate 

some contaminants that can then be transferred to higher trophic-level organisms that consume plants. 

Herbivorous Birds and Mammals: Herbivorous birds and mammals (i.e., animals that consume only plant 

tissue) may be present in vegetative habitats at SWMUs 16 and 17. Their role in the community is 

essential because, without them, higher trophic levels could not exist (Smith, 1966). They may be 

exposed to and accumulate contaminants present in terrestrial vegetation and plants they consume. 

Insectivorous Birds and Mammals: The term "insectivorous" refers to insect-eating organisms, and 

"vermivorous" refers to worm-eating organisms. However, most animals that consume worms also 

consume adult and larval insects and other arthropods, and no animals at SMWUs 16 and 17 are strictly 

insectivorous or strictly vermivorous. Henceforth, in this ERA, the term insectivorous is used in a broad 

sense to describe birds and mammals whose primary prey is a combination of worms, adult and larval 

insects, and other arthropods. 

Insectivorous birds and mammals are present throughout NWS Charleston in different terrestrial habitats 

(i.e., forested, open field) and are likely present at SWMUs 16 and 17. These are considered first-level 

carnivores, and they serve as a food source for higher trophic-level carnivores. They may be exposed to 

and accumulate contaminants present in soil invertebrates they consume. 

Benthic Macroinvertebrates (and other aquatic organisms): Benthic macroinvertebrates (and other 

aquatic organisms) are similar to soil invertebrates in that they serve as a food source for higher trophic

level organisms (i.e., fish, amphibians, birds, and mammals). All aquatic organisms can accumulate 

contaminants that can then be transferred to higher trophic-level organisms such as fish in Goose Creek 

or its tributaries that consume them. 

Fish: Fish may be exposed to and can accumulate contaminants from the food items they consume or 

from the surface water in which they live. Additionally, fish can accumulate contaminants that can then 

be transferred to higher trophic-level organisms that consume them. 

Amphibians and Reptiles: Amphibians are expected to inhabit water bodies and the surrounding areas, 

and reptiles can inhabit both aquatic environments and terrestrial habitats. Amphibians and reptiles feed 

primarily on invertebrates, plants, fish, and/or small mammals. They are exposed to and can accumulate 

contaminants from the food items they consume or from the surface water, sediment, or surface soil in 

which they live. 
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Piscivorous birds and mammals: Piscivorous birds and mammals consist of birds and mammals that eat 

fish. These are considered first-level carnivores, and they serve as a food source for higher trophic-level 

carnivores. They may be exposed to and accumulate contaminants present in the food items they 

consume. Piscivorous birds and mammals are evaluated at SWMU 16 because they are potentially 

exposed to contaminants that have migrated from SWMU 16 to Goose Creek and its tributaries and 

accumulated in fish they consume. 

Not all of the potential assessment endpoints listed above will be evaluated in the SERA. As indicated in 

USEPA guidance (USEPA, June 1997), "it is not practical or possible to directly evaluate risks to all of the 

individual components of the ecosystem at a site. Instead, assessment endpoints focus the risk 

assessment on particular components of the ecosystem that could be adversely affected by contaminants 

from the site." Therefore, the SERA will focus on the endpoints that will tend to yield the highest risks, 

which should then account for endpoints that will have lower risks. For example, omnivores were not 

selected as assessment endpoints because exposure to contaminants in plants is greatest for herbivores, 

and exposure to contaminants in invertebrates· is greatest for insectivorous birds and mammals. 

Therefore, omnivores will be protected by protecting herbivores and insectivorous birds and mammals. 

Additionally, large carnivorous mammals and birds (e.g., red fox, red-tailed hawk) were not selected as 

assessment endpoints because the greatest exposure to site contaminants is expected to occur for small 

mammals and birds that ingest soil invertebrates, fish, or plants. Additionally, the contaminated area at 

SWMUs 16 and 17 represent only a small percentage of these large carnivores' home ranges. 

Conservative data indicate a home range size of 150 hectares (ha) (370 acres, southern Michigan fields 

and wood lots) for the red-tailed hawk and 78 ha (193 acres, Wisconsin marsh, forests, and prairies) for 

the red fox (USEPA, December 1993). The potentially contaminated surface area at SWMU 16 

(represented by the debris area where surface soil samples were collected) is approximately 0.3 acre, 

and SWMU 17 is approximately 2 acres. These small areas represent only a fraction of where these 

large carnivores potentially hunt and feed, less than 1 percent for the hawk and fox. Therefore, by 

protecting the small mammals and birds, large carnivorous mammals and birds will also be protected. 

Measurement endpoints represent the assessment endpoints chosen for a site and are measures of 

biological effects (USEPA, June 1997). The preliminary measurement endpoints were chemical 

concentrations in surface soil, sediment, and surface water that are associated with no adverse effects on 

growth, survival, and reproduction of terrestrial organisms. The measurement endpoints are represented 

by USEPA Region 4 ecological screening values (ESVs). USEPA Ecological Soil Screening Levels (Eco

SSLs) were used in place of the EPA Region 4 ESVs for surface soil contaminants as the measurement 

endpoints for chemicals when Eco-SSLs were available. 
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Measurement endpoints are estimates of measurable biological impacts (e.g., mortality, growth, and 

reproduction) that are used to evaluate the assessment endpoints. The following measures of effects are 

used to evaluate the assessment endpoints in the SERA: 

• Surface soil, sediment, and surface water screening values - Mortality, growth, and reproduction of 

plants and soil invertebrates is evaluated by comparing the measured concentrations of chemicals in 

surface soil, sediment, and surface water to screening values designed to be protective of ecological 

receptors. 

The USEPA Region 4 ESVs for surface soil are based on conservative endpoints and sensitive 

ecological effects data and thus the screening values represent chemical concentrations associated 

with a low probability of unacceptable risks to ecological receptors. For this reason, USEPA Region 4 

considers the soil ESVs to be protective of terrestrial invertebrates and plants as well as upper-level 

receptors such as birds and mammals. Additionally, the lesser of the plant, invertebrate, mammalian, 

and avian USEPA (2005) Eco-SSLs was used (in place of the ESVs) for chemicals when Eco-SSLs 

were available. In the initial screening therefore, a distinction is not made between measurement 

endpoints associated with direct toxicity to invertebrates and plants and measurement endpoints 

associated with food-chain effects. Distinctions between the assessment endpoints are not made 

until the Step 3a refinement of COPCs. 

Mortality and other adverse effects (e.g., growth, feeding rates, and behavioral changes) of benthic 

macroinvertebrates and other aquatic organisms will be evaluated by comparing the measured 

concentrations of chemicals in sediment and surface water to screening values designed to be 

protective of ecological receptors. 

7.2 SCREENING-LEVEL ECOLOGICAL EFFECTS EVALUATION 

For the SERA, maximum concentrations of chemicals were compared to USEPA Region 4 ESVs 

(USEPA, November 2001 ). For surface soil, the USEPA Eco-SSLs were used in place of the Region 4 

ESVs for chemicals in which Eco-SSLs are available. If the maximum concentration was less than the 

ESV (or the Eco-SSL), the chemical was eliminated from further consideration. If the maximum 

concentration equaled or exceeded the screening level, or if a screening level was not available, the 

chemical was considered to be an ecological COPC and was retained for further study in the ERA. 

7.3 SCREENING-LEVEL EXPOSURE ESTIMATE AND RISK CALCULATION 

The complete surface soil, sediment, and surface water datasets are presented in Appendix E. 
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The term "surtace soil" is used in this risk assessment to refer to soil collected from no deeper than the O

to 1-foot depth interval because USEPA Region 4 considers this depth to be representative of surtace 

soil. 

The following are the rules used in the selection of ecological COPCs: 

• A contaminant was retained as a COPC if the maximum detected concentration exceeded the 

associated ESV (or substituted screening level) in surface soil, surtace water, or sediment. 

Contaminants retained as COPCs are further evaluated as part of Step 3a of the eight-step ERA 

process. 

• Calcium, magnesium, potassium, and sodium were not retained as COPCs in any medium because 

of their relatively low toxicity to ecological receptors and their high natural variability in concentrations. 

These metals are considered essential nutrients. 

• Contaminants without ESVs (or substituted screening levels, as appropriate) were retained as 

COPCs for further evaluation as part of Step 3a of the eight-step ERA process. 

An HQ approach was used to characterize the risk to ecological receptors. This approach characterizes 

the potential effects by comparing exposure concentrations with effects data. The HQs for terrestrial 

receptors were calculated as follows: 

where: 

HQ=~ 
SSSL 

Css = contaminant concentration in surtace soil (µg/kg or mg/kg) 

SSSL = surface soil screening level (µg/kg or mg/kg), as described above 

The HQs for the aquatic receptors were calculated as follows: 

where: 

030604/P 

c c 
HQ= sw or_& 

SWSL SDSL 

Caw= contaminant concentration in surface water (µg/L) 

Csd = contaminant concentration in sediment (µg/kg or mg/kg) 

SWSL = surface water screening level (µg/L) 

SDSL = sediment screening level (µg/kg or mg/kg) 
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An HQ greater than 1.0 was considered to indicate potential risk. Such values do not necessarily indicate 

that an effect will occur but only that a low (i.e., conservative) threshold has been exceeded. 

7.3.1 SWMU 16 COPCs 

Table 7-1 is the conservative COPC screening for chemicals detected in surface soil at SWMU 16. In 

surface soil, one VOC, four SVOCs, two pesticides, one PCB, and 1 o metals were selected as COPCs. 

Of these the one VOC, all four SVOCs, and two metals were selected as COPCs because USEPA Eco

SSLs and Region 4 ESVs are not available. 

Table 7-2 is the conservative COPC screening for chemicals detected in sediment at SWMU 16. In 

sediment, one VOC, six SVOCs, seven pesticides, one PCB, and 15 metals were selected as COPCs. Of 

these, the one voe, three SVOCs, and eight metals were selected as COPCs because Region 4 ESVs 

are not available. 

Table 7-3 is the conservative COPC screening for chemicals detected in surface water at SWMU 16. In 

surface water, one VOC, two explosives, and nine metals were selected as COPCs. Of these, the one 

VOC, both explosives, and four metals were selected as COPCs because Region 4 ESVs are not 

available. 

7.3.2 SWMU 17 COPCs 

Table 7-4 is the conservative COPC screening for chemicals detected in surface soil at SWMU 17. In 

surface soil, nine VOCs, 17 SVOCs, nine pesticides, three PCBs, and 12 metals were selected as 

COPCs. Of these, seven voes, five SVOCs, three pesticides, and one metal were selected as COPCs' 

because USEPA Eco-SSLs and Region 4 ESVs are not available. 

Table 7-5 is the conservative COPC screening for chemicals detected in sediment at SWMU 17. In 

sediment, one voe, three pesticides, and 1 o metals were selected as COPCs. Of these, the one voe, 

two SVOCs, and seven metals were selected as COPCs because Region 4 ESVs are not available. 

Table 7-6 is the conservative COPC screening for chemicals detected in surface water at SWMU 17. In 

surface water, seven metals were selected as COPCs. Five of these metals were selected as COPCs 

because Region 4 ESVs are not available. 
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At this point, the first two steps of the ERA have been completed. The ERA process includes a series of 

scientific/management decision points (SMDPs) (USEPA, June 1997). The first SMDP occurs at the end 

of Step 2 and requires the risk managers to evaluate and approve or redirect the work up to that point and 

determine whether the risk assessment will continue into Step 3. However, USEPA Region 4 recognizes 

that most ERAs will proceed into Step 3, and facilities are encouraged to submit the results of Steps 1 

through 3 as a single deliverable document (USEPA, June 2000). With this in mind, and because the 

SERA indicates a potential for adverse effects, a more thorough assessment is warranted. Therefore, the 

risk assessment process for SWMUs 16 and 17 will proceed into Step 3 (Baseline Risk Assessment 

Problem Formulation), specifically Step 3a, refinement of the COPCs. 

7 .4.1 General Approach 

The BERA begins with a more balanced evaluation of the conservativeness inherent in the first two steps 

of the risk assessment process (USEPA, June 1997; Navy, 1999). The initial phase of Step 3 is typically 

known as Step 3a and consists of a refinement of the conservative exposure assumptions to more 

realistically estimate potential risks to ecological receptors (i.e., plants, invertebra~es, and wildlife 

receptors). Examples of factors considered during Step 3a include toxicological evaluation of COPCs 

(including the use of surrogate chemicals), spatial distribution of contaminants, food-chain modeling, and 

habitat quality (USEPA, June 1997; Navy, 1999). 

Additionally, site concentrations were compared to available background data to evaluate the levels of 

contaminants related to SWMU activities and levels representative of background conditions. This 

comparison is made because toxicity values used in the screening are typically conservative. Therefore, 

although concentrations of chemicals detected in surface soil, sediment, and/or surface water may 

exceed a conservative toxicity value, risks to ecological receptors may not necessarily be related to 

SWMU activities and are better characterized as those that would be expected from background 

conditions. Surface soil concentrations were compared to background hydric soil concentrations 

collected as a part of the Baseline Background Study report (TtNUS, 2002), where applicable. Sediment 

and surface water concentrations were compared to two times chemical concentrations detected at 

location 23SW/SD08. Samples were collected from this location. as part of the supplementary field 

investigation RFI for SWMU 23 - Old South Annex Sanitary Landfill (TtNUS, 2000). This location was 

selected for the SWMU 16 and 17 background comparison because it is located upgradient of SWMUs 16 

and 17 in Goose Creek in an area not expected to be impacted by any other SWMUs at NWS Charleston. 
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Food-chain modeling is conducted to investigate potential risks to representative receptors from COPCs 

that are known to bioaccumulate or biomagnify (USEPA, February 2000) because most benchmark 

values are not designed to evaluate risks to terrestrial wildlife via the ingestion of soil, sediment, surface 

water, and food items. Therefore, a terrestrial intake model was used to estimate exposure of terrestrial 

receptors to COPCs. Food-chain modeling was conducted only on COPCs that are considered to be 

bioaccumulative [i.e., included in the list of important bioaccumulative chemicals in USEPA (February 

2000)], excluding PAHs. USEPA Region 4 considers the potential toxicity of PAHs via the terrestrial food 

web to be generally negligible unless PAHs are present at extremely high concentrations (i.e., percent 

levels, 10,000 mg/kg) in soil. If the maximum chemical concentration was less than the Region 4 ESV (or 

USEPA Eco-SSL for surface soil) or if the chemical is not bioaccumulative, it was not carried through the 

food-chain model; such chemicals are not causing an unacceptable risk to wildlife at SWMUs 16 and 17. 

Additionally, although terrestrial wildlife can be exposed to contaminants in surface water through 

ingestion, this pathway was not included in the terrestrial food-chain models at SWMUs 16 and 17 

because the only surface water at the sites is saltwater. 

Ingestion is the primary route of exposure for most mammals and birds. The selection of species used to 

represent the receptor groups identified in Section 7 .1.4 was based on considerations of their preferred 

habitat, body size, sensitivity to contaminants, home range, abundance, commercial or sport utilization, 

legal status, and functional role (e.g., predators}. The availability of exposure parameters such as body 

mass, feeding rate, and drinking rate was also a factor in selecting the representative species. Receptor 

profiles for each of the following chosen representative species are presented in Appendix G.2: 

• Herbivorous mammal - cotton mouse 

• Herbivorous bird - mourning dove 

• Insectivorous mammal - short-tailed shrew 

• Insectivorous bird - American woodcock 

• Piscivorous bird- marsh wren (see following paragraph) 

• Piscivorous mammal - raccoon 

The marsh wren is not typically selected to represent piscivorous (fish-eating) birds in ERAs and is not 

actually piscivorous. The extensive vegetation cover of the marsh at SWMU 16 however, largely 

precludes foraging by piscivorous wading birds (e.g., herons or egrets}, by piscivorous accipiters (e.g., 

osprey, bald eagle), or by piscivorous diving birds such as kingfishers, in most of the marsh. Marsh 

wrens, conversely, are common bird inhabitants of freshwater and estuarine marshes. Marsh wrens 

consume aquatic insects and invertebrates by gleaning from the water surface, on stems and leaves of 
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aquatic plants, and the marsh bottom. This species would be present at SWMU 16 and potentially 

exposed to contaminated food items in sediment and surface water, thus it is an appropriate 

representative receptor through which sediment and surface water contamination via the food chain can 

be evaluated. With this in mind, the term "piscivorous bird," is used in this report in a very broad sense to 

describe birds that prey on a variety of aquatic and sediment organisms. Similarly, raccoons are 

opportunistic feeders that consume a wide variety of terrestrial and aquatic plants and animals, 

particularly frogs, crayfish, crustaceans, insects, fleshy fruits, nuts, acorns, and grains. Despite the fact 

that the raccoon is omnivorous rather than strictly piscivorous, it can nevertheless be used as a 

piscivorous receptor in food-chain modeling. The marsh wren and raccoon have been used as 

representative receptors in previous ERAs at NWS Charleston. 

The methods used to model the doses that representative receptors could receive as well as the selection 

of toxicity reference values (TRVs) are presented below. Risks to terrestrial receptors as a result of 

exposure to COPCs in the soil and sediment were determined by estimating the chronic daily intake (COi) 

and comparing the COi to TRVs representing acceptable daily doses in mg per kg-day. The TRVs were 

developed from no-observed-adverse-effect-levels (NOAELs) and lowest-observed-adverse-effect-levels 

(LOAELs) obtained from wildlife studies. The majority of the TRVs came from the Oak Ridge National 

Laboratory (ORNL) Toxicological Benchmarks for Wildlife: 1996 Revision (Sample et al., 1996). 

Appendix G.3 presents the derivation of the TRVs. Table G.3-1 in Appendix G.3 presents the TRVs that 

were used in the food-chain modeling. If a LOAEL study was used to develop the NOAEL TRV, the 

LOAEL was multiplied by a factor of 0.1 to obtain the NOAEL. 

COPC intake for wildlife exposed to bioaccumulative COPCs in surface soil was estimated as daily dose 

(mg per kg-day) using exposure equations. The contaminant concentrations in surface soil and sediment 

were used to calculate CDI doses. The following equations presents the CDI equations used in 

calculating a total daily dose for the representative species selected for modeling: 
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. (SC* SI) 
Dose, surface soil or sediment (mg/kg - day) = --

BW 

(FC *Fl) 
Dose, food (mg/kg - day) = --

BW 

Total CDI (mg/kg - day)= [Dose (surface soil or sediment)+ Dose (food)]* H 
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Where: Fl 

FC 

BW 

SI 

SC 

H 

= food ingestion rate (kg/day) 

= food concentration (mg/kg) 

= body weight (kg) 

= incidental soil or sediment ingestion rate (kg/day) 

= surface soil or sediment concentration (mg/kg) 

=home range/contaminated area (assumed= 1 for maximum exposure) 
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The "H" term in the above equation is defined as the home range divided by the contaminated area and is 

assumed equal to 1.0 in the maximum exposure scenario. For some species however, home range data 

are not available. For example, the Exposure Factors Handbook (USEPA, December 1993) provides 

only territory data (as opposed to home range data) for some species, in particular birds. A distinction 

between the terms "territory'' and "home range" is important in the Step 3a evaluation of risks to terrestrial 

wildlife. The term ''territory" refers to the area occupied by an animal or group of animals that is forcibly 

defended against by intruders of the samples species. The home range is the area within which an 

animal normally spends all, or most, of its time in the course of a season (Dasmann, 1981 ), and home 

ranges of birds are usually larger than their territories. 

For pesticides, PCBs, and metals in surface soil at SWMUs 16 and 17 and metals in sediment at SWMU 

16, the contaminant concentration of prey items (e.g., earthworms, vegetation, benthic invertebrates, and 

fish) for the insectivorous, herbivorous, and piscivorous species is calculated using the following equation: 

FC=SC * BAF 

Where: FC = contaminant concentration in food (e.g., earthworms, vegetation, benthic 

invertebrates, and fish, kg/day) 

SC = contaminant concentration in surface soil or sediment (mg/kg) 

BAF = soil to plant, soil to invertebrate, sediment to benthic invertebrate, or sediment 

to fish bioaccumulation factor (unitless) 

For pesticides and PCBs in sediment at SWMU 16, the contaminant concentration of prey items (e.g., 

benthic invertebrates and fish) is calculated using the following equation: 

Where: 
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FC = SC * %L * BSAF 

%TOC 

FC = Contaminant concentration in food (mg/kg) 

SC = Contaminant concentration in sediment (mg/kg) 
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%L = Percentage of lipids in fish [14.4 = the average of various species of sunfish. 

Appendix G.4 presents the calculation used to derive this value (USEPA, 

September 1997)] 

BSAF =Biota-Sediment Accumulation Factor (chemical-specific) 

%TOC = Percentage of total organic carbon (TOC) in sediment (assumed 1 because 

site-specific sediment TOC data are not available; note using 1 percent is possible 

underestimating TOC since SWMU 16 surface soil TOC samples are approximately 

1.5 to 2.5 percent) 

The following sources of BAFs and BSAFs were used in the SERA: 

• Plant BAFs (Organics): Toxicity and Chemical-Specific Factors Database (ORNL, 2005). 

• Plant BAFs (lnorganics): Empirical Model for the Uptake of Inorganic Chemicals from Soil by Plants 

(ORNL, 1998a). 

• Soil Invertebrate BAFs: Development and Validation of Bioaccumulation Models for Earthworms 

(Sample et al., 1998a). 

• BSAFs (lnorganics): Biota Sediment Accumulation Factors for Invertebrates: Review and 

Recommendations for the Oak Ridge Reservation (ORNL, 1998b). 

• BSAFs (Organics) The Incidence and Severity of Sediment Contamination in Surface Waters of the 

United States, Volume 1: National Sediment Quality Survey (USEPA, September 1997). 

Table G .1-1 in Appendix G .1 presents chemical-specific BAFs and other BAF data. 

The exposure assumptions (e.g., ingestion rates and body weight) were obtained from the Wildlife 

Exposure Factors Handbook (USEPA, December 1993) or other literature sources. The exposure 

parameters from USEPA (1993) are wet weight values; however, the BAFs presented in the above 

sources estimate the tissue concentrations in dry weight. Therefore, the exposure parameters from 

USEPA (1993) were converted to dry weight values for the food-chain model calculations. Table 7-7 

presents the exposure parameters that were used in the SERA, and Appendix G.2 presents the values 

that were used to calculate the exposure parameters and a discussion of how they were calculated. 

An HQ approach was used to characterize the risk to terrestrial receptors. This approach characterizes 

the potential effects by comparing exposure concentration with effects data. Similar to the initial 
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conservative screening conducted in Section 7.3, an HQ of greater than 1.0 is considered indicative of a 

potential risk. The HQ is not an expression of probability, and the meaning of values greater than 1.0 

must be interpreted in light of attendant uncertainties in risk management. 

The HQ for the terrestrial wildlife model was calculated as follows: 

Where: 

HQ = Total eDI 

TRV 

HQ =hazard quotient (unitless) 

Total em= total daily intake dose (mg/kg-day) 

TRV =toxicity reference value (NOAEL or LOAEL) (mg/kg-day) 

7.4.3 Step 3a Discussion· SWMU 16 

The Step 3a discussion for SWMU 16 includes evaluations of eoPes in surface soil (plants and terrestrial 

invertebrates), eoPes in sediment and surface water (benthic and aquatic invertebrates and other 

aquatic organisms), and food-chain modeling (terrestrial wildlife). This was done because although a 

chemical may pose potential risks to one receptor group, it might not pose potential risks to another 

receptor group. 

7.4.3.1 Surface Soil COPCs 

The following is a refinement summary of the Step 3a evaluation for terrestrial invertebrates and plants 

exposed to surf ace soil eoPes. 

Acetone 

Acetone was the only voe selected as a eoPe. Acetone was the only voe detected in surface soils at 

SWMU 16, and it was a eoPe in surface soil because a screening level is not available. No alternate 

benchmarks for acetone are available, and due to its volatility, acetone is rarely present in environmental 

samples. Acetone is a common laboratory contaminant. Although the lack of toxicity information for 

acetone precludes a thorough risk evaluation, acetone probably does not pose significant risk to 

terrestrial invertebrates and plants at SWMU 16. The uncertainties involved in not having toxicity data 

available are discussed in Section 7 .5.2. 
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Benzaldehyde was initially selected as a COPC because a screening level is not available. No alternate 

benchmarks for benzaldehyde are available. Because only four surface soil samples were collected for 

evaluation, other Step 3a factors such as frequency of detection and spatial distribution cannot 

adequately evaluate risks to plants and soil invertebrates from this COPC. Therefore, further evaluations 

of benzaldehyde are not possible. The uncertainties involved in not having toxicity data available are 

discussed in Section 7.5.2. 

bis(2-Ethylhexy!) phthalate. butyl benzyl phthalate. and di-n-octyl phthalate 

These phthalates were initially selected· as CO PCs because screening levels are not available. The 

toxicity of phthalates is anticipated to be generally similar in magnitude; therefore, phthalate 

concentrations were compared to the following benchmarks for plants and soil invertebrates: 

• ORNL plant value (di-n-butyl phthalate) - 200 mg/kg 

• ORNL plant value (diethyl phthalate) - 100 mg/kg 

• ORNL earthworm value (dimethyl phthalate) -200 mg/kg 

The di-n-butyl phthalate ORNL plant value is based on growth effects of corn at an exposure 

concentration of 200 mg/kg. The diethyl phthalate ORNL benchmark for plants is based on an effects 

concentration 50 percent (EC50) value of 134 mg/kg based on effects on the growth of lettuce from 

seedling to 14 days in loam soils. The ORNL earthworm benchmark for dimethyl phthalate was 

developed based on survival of adults of four earthworm species; the 14-day lethal concentration 

50 percent (LC50) was 1,064 mg/kg. The ORNL earthworm value of 200 mg/kg for dimethylphthalate was 

obtained by dividing the LC50 value (1,064 mg/kg) by a safety factor of five (Efroymson et al., 1997b). 

The maximum concentration of bis(2-ethylhexyl) phthalate (6, 1 oo mg/kg) in sample 16-S-02-00-D 

exceeds the alternate phthalate benchmarks for plants and soil invertebrates above. The concentration in 

the original sample at this location (16SS02) was 3,800 mg/kg and also exceeds the alternate 

benchmarks for phthalates. Concentrations at other locations were 0.25 mg/kg and less. Therefore, it 

appears that risks to plants and soil invertebrates are likely in the vicinity of the maximum concentration 

(location 16SS02), but risks to plants and terrestrial invertebrates at the other locations are negligible. 

The maximum concentrations of butyl benzyl phthalate (16 mg/kg) and di-n-octyl phthalate (70 mg/kg) 

were less than the alternate benchmarks for phthalates. Therefore, risks to plants and terrestrial 

invertebrates from these phthalates at SWMU 16 are probably negligible. 
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These pesticides were initially selected as COPCs because maximum concentrations were greater than 

ESVs. The Region 4 ESVs for 4,4'-DDE and 4,4'-DDT are from the Dutch Ministry of Housing, Spatial 

Planning, and Environment (MHSPE) (1994) target values. The source of the 1994 Dutch target values is 

unclear; however, these Dutch values were updated in 2000 (MHSPE, 2000). The most recent Dutch 

target value for total DDD/DDE/DDT is 10 µg/kg, but this target value is based on one acute toxicity study 

for a field cricket ( Gryl/us pennsy/vanicus). For the reasons discussed below, risks to terrestrial 

invertebrates and plants from these pesticides were evaluated using the Canadian SQG of 12 mg/kg (EC, 

1999a). The SQG for DDT is the 251
h percentile of effects and no-effects data distribution of a total of 40 

data points from plant and invertebrate studies. The 12 mg/kg value is reported as the 4,4'-DDT 

concentration that reduced Stringless Black Valentine bean root weight by 26 percent after 17 days. 

Effects concentrations for earthworms were generally higher than 12 mg/kg. Because the SQG is based 

on more toxicological studies than the Dutch target value, it is a better value for comparison. In fact, the 

one study on which the Dutch target value is based was included in the 40 data studies used in the 

derivation of the Canadian SQG. 

The maximum 4,4'-DDE and 4,4'-DDT concentrations (4.6 µg/kg and 4.8 µg/kg, respectively) are less 

than the Canadian SQG; therefore, risks to terrestrial invertebrates and plants are not expected. 

Aroclor-1254 

Aroclor-1254 was the only PCB detected in surface soils at SWMU 16. It was retained as a COPC 

because the single detected concentration at location 16SS02 exceeded the ESV. The concentration in 

the duplicate sample from this location (40,000 µg/kg) also exceeded the screening level by three orders 

of magnitude. The Region 4 ESV is based on the Dutch MHSPE (1994) target value. The MHSPE (1994) 

target value was retained for the 2000 revision of the Dutch target values. The 20 µg/kg target value is 

based on aquatic toxicity data and not soil data for risks to terrestrial invertebrates and plants; therefore, 

Aroclor-1254 concentrations were compared to the Canadian SQG of 33 mg/kg (EC, 2001) to evaluate 

risks to these receptors. 

The Canadian SQG for PCBs is based on a 30-percent reduction in corn growth observed within the first 

5 days after seedling emergence at a soil concentration of 100 mg/kg (EC, 2001 ). An uncertainty factor 

of three was applied to the 100 mg/kg concentration to account for a lack of acceptable invertebrate 

toxicity data. 

The Aroclor-1254 concentrations (59,000 µg/kg and 40,000 µg/kg) detected in the original and duplicate 

samples, respectively, at location 16SS02 exceed the Canadian SQG. Aroclor-1254 was not detected at 
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other locations; therefore, risks to plants and soil invertebrates at location 16SS02 are possible, but risks 

to these receptors at other locations are negligible. 

Aluminum 

The Eco-SSL guidance states that aluminum is considered a COPC in soil only when the soil pH is less 

than 5.5. Aluminum is the most commonly occurring metallic element in the earth's crust, and 

concentrations typically range from 10,000 to 30,000 mg/kg in soil (USEPA, February 2005). Soil pH data 

are not available for SWMU 16 or other sites in the vicinity, so there is uncertainty regarding whether 

aluminum poses potential risk to plants and soil invertebrates at SWMU 16. However, concentrations are 

less than the typical range of values, and there is no reason to believe that waste material at SWMU 16 

would contain especially high concentrations of aluminum. 

Antimony 

Antimony was initially selected as a COPC because the maximum concentration in sample 16-S-02-00-D 

of 122 mg/kg exceeded the Eco-SSL of 0.27 mg/kg. However, the Eco-SSL is based on risks to 

mammals and not risks to plants and soil invertebrates. The Eco-SSL for soil invertebrates is 78 mg/kg. 

An Eco-SSL for plants is not available; however, an ORNL plant value of 5 mg/kg is listed in Efroymson et 

al. (1997a). The maximum concentration in the duplicate sample and the concentration of antimony in 

the original sample (98.3 mg/kg) at location 16SS02 exceeded the alternate benchmarks for plants and 

soil invertebrates. Antimony was not detected at any of the other sample locations. Therefore, it appears 

that risks in the vicinity of the location 16SS02 are possible, but risks at other locations are negligible. 

Cadmium 

Cadmium was initially selected as a COPC because the maximum concentration of 60.7 mg/kg in sample 

16-S-02-00 exceeded the Eco-SSL of 0.36 mg/kg. However, the Eco-SSL is based on risks to mammals 

and not risks to plants and soil invertebrates. The Eco-SSLs for plants and soil invertebrates are 32 and 

140 mg/kg, respectively. The duplicate sample concentration (in sample 16-S-02-00-D) at the location of 

the maximum concentration was 44 mg/kg. Although the concentrations detected in the original and 

duplicate samples at location 16SS02 are less than the Eco-SSL for soil invertebrates, the cadmium 

concentrations are greater than Eco-SSL for plants. Cadmium concentrations at other locations are 

0.26 mg/kg and less. Therefore, potential risks to plants exist in the vicinity of location 16SS02, but risks 

to plants at other locations and risks to soil invertebrates at all locations are negligible. 

030604/P 7-22 CT00137 



Chromium 

Rev. O 
03/06 

Chromium was initially selected as a COPC because the maximum concentration of 667 mg/kg in the 

duplicate sample from location 16SS02 exceeded the Eco-SSL of 26 mg/kg. However, the Eco-SSL is 

based on risks to birds and not risks to plants and soil invertebrates. There is no chromium Eco-SSL for 

plants or soil invertebrates. Therefore, chromium concentrations were compared to the Canadian SQG to 

evaluate risks to plants and soil invertebrates. 

The Canadian SQG for total chromium is 64 mg/kg and is the geometric mean of the threshold effects 

concentration (TEC) of 78 mg/kg for risks to plants and invertebrates and the nutrient and energy cycling 

check (NECC) value of 52 mg/kg (EC, 1999b). The TEC is the sixth of 22 data points associated with the 

no-observable-effects and observable-effects data for plants and invertebrates and corresponds to the 

average radish germination effects concentration 25 percent (EC25). As detailed in the supporting 

document for the SQG, no-effects concentrations for earthworms (235 to 900 mg/kg) were greater than 

the no-effects concentrations for plants (1 O to 230 mg/kg), indicating that invertebrates are less sensitive 

to total chromium than plants. 

The maximum chromium concentration and the original sample concentration (16-S-02-00) of 478 mg/kg 

exceeded the Canadian SQG; chromium concentrations at other locations were 18.3 mg/kg and less. 

Therefore, it appears that potential risks to plants and soil invertebrates exist in the vicinity of location 

16SS02, but risks at other locations are negligible. 

Copper 

Copper was initially selected as a COPC because the maximum concentration of 58.1 mg/kg in the 

duplicate sample at location 16SS02 exceeded the ESV of 40 mg/kg. The Region 4 ESV is a Dutch 

MHSPE (1994) target value, and as previously mentioned, the source of the 1994 Dutch target values is 

unclear. The most recent Dutch target value for copper is 36 mg/kg, but this target value is for sediment 

and is derived by equilibrium partitioning. Copper concentrations were compared to the following other 

toxicity guidelines to further evaluate risks to plants and soil invertebrates: 

• Canadian SQG - 63 mg/kg (CCME, 1997) 

• ORNL plant value - 100 mg/kg (Efroymson et al., 1997a) 

• ORNL earthworm value - 60 mg/kg (Efroymson et al., 1997b) 

The Canadian SQG of 63 mg/kg for copper is the 251
h percentile of effects- and no-effects data 

distribution for plants and invertebrates, which is the seventeenth of 69 data points and corresponds to an 

effect on radish seedling emergence (CCME, 1997). The copper ORNL benchmark for plants 
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(100 mg/kg) was based on toxicity data from three studies. Two of the studies demonstrated reductions 

in root and shoot weights of little bluestem grown in sandy soil to which 100 mg/kg copper (as copper 

sulfate) was added (Miles and Parker, 1979). The third study showed no effect on leaf and stem weights 

of bush beans grown in soil to which 100 ppm copper (as copper sulfate) was added, but leaf weight was 

reduced 26 percent when 200 ppm copper was added (Wallace and Romney, 1977). The copper ORNL 

benchmark for invertebrates (60 mg/kg) was based on toxicity data from 15 studies. The endpoints for 

most of the studies cited in Efroymson et al., (1997b) are survival or impacts on reproduction (i.e., cocoon 

production, hatchling success). Because there were more than 1 O studies, the benchmark was based on 

a 101
h percentile LOEC value. However, a review of the data in Appendix A.1 of Efroymson et al., (1997b) 

shows that most of the studies cited in that document have NOECs that are greater than 60 mg/kg. 

The maximum concentration (58.1 mg/kg) in the duplicate sample at location 16SS02 was less than the 

alternate benchmarks for plants and soil invertebrates. Additionally, the original sample concentration of 

38.7 mg/kg was less than the Region 4 ESV. Concentrations at the other locations were 6.6 mg/kg and 

less. Therefore, risks to plants and. soil invertebrates are probably negligible. 

Iron was initially selected as a COPC because a screening level for evaluating risks to soil invertebrates is 

not available. No toxicity data were located to evaluate risks to soil invertebrates from iron; however, 

because iron is generally considered a non-toxic metal, it is highly unlikely that soil invertebrates are 

being impacted by iron at the SWMU. Because only four surface soil samples were collected for 

evaluation, other Step 3a factors such as frequency of detection and spatial distribution cannot 

adequately evaluate risks to plants and soil invertebrates from this COPC. Therefore, further evaluations 

of risks to plants and soil invertebrates from iron are not possible. The uncertainties involved in not 

having toxicity data are discussed in·section 7.5.2. 

Lead was initially selected as a COPC because the maximum concentration of 12,400 mg/kg in the 

duplicate sample at location 16SS02 exceeded the Eco-SSL of 11 mg/kg. However, the Eco-SSL is 

based on risks to birds and not plants and soil invertebrates. The Eco-SSLs for plants and soil 

invertebrates are 120 and 1,700 mg/kg, respectively. The Eco-SSL for plants is the geometric mean of 

the maximum acceptable toxicant concentration (MATC) values for four test species under three different 

test conditions (pH of 4.0 to 6.3). The ecological endpoint for the derivation of the Eco-SSL for plants was 

growth. The Eco-SSL for soil invertebrates is the geometric mean of the MATC values for one test 

species (Folsomia candids) under three different test conditions (pH of 4.5 to 6.0) and is based on a 

reproductive endpoint. 
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The maximum lead concentration and the original sample concentration of 9,61 O mg/kg exceeded the 

Eco-55Ls for both plants and soil invertebrates; lead concentrations at other locations were 11.8 mg/kg 

and less. Therefore, it appears that potential risks to plants and soil invertebrates exist in the vicinity of 

location 165502, but risks at other locations are negligible. 

Mercury 

Mercury was initially selected as a COPC because the maximum concentration of 0.11 mg/kg in the 

duplicate sample at location 165502 slightly exceeded the E5V of 0.1 mg/kg. The Region 4 ESV is 

based on the ORNL earthworm benchmark. The ORNL plant benchmark is 0.3 mg/kg. 

The concentration of mercury in the original sample at 16SS02 was 0.09 mg/kg and is less than the ESV. 

The average mercury concentration of this sample and its duplicate is 0.1 mg/kg, which equals but does 

not exceed the E5V. Therefore, mercury concentrations at the location of the maximum concentration do 

not appear to be great enough to cause adverse risks to plants and soil invertebrates. 

Vanadium 

Vanadium was initially selected as a COPC because the maximum concentration of 34.1 mg/kg in sample 

16-S-01-00 exceeded the Eco-SSL of 7.8 mg/kg. However, the Eco-SSL is based on risks to birds and 

not risks to plants and soil invertebrates. Eco-55Ls for plants and soil invertebrates are not available; 

therefore, vanadium concentrations were compared to the Canadian 5QG of 130 mg/kg (EC, 1999c) to 

evaluate risks to these receptors. 

The Canadian 8QG of 130 mg/kg corresponds to the third of 1 O data points, which is the 251
h percentile 

based on lettuce seedling emergence. The maximum vanadium concentration is less than the Canadian 

8QG, which is based on risks to plants and soil invertebrates. Therefore, risks to plants and soil 

invertebrates from vanadium are probably negligible. 

Zinc was initially selected as a COPC because the maximum concentration of 157 mg/kg in sample 

16-S-02-00 exceeded the ESV of 50 mg/kg. The Region 4 ESV is based on the ORNL plant benchmark. 

The zinc concentration in the duplicate sample was 125 mg/kg and also exceeded the ORNL plant 

benchmark. 
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The ORNL benchmark for earthworms is 100 mg/kg. Both the maximum concentration and the duplicate 

sample concentration exceeded the ORNL benchmark for earthworms. Concentrations at other locations 

were 10.3 mg/kg and less. Therefore, potential risks to plants and soil invertebrates exist in the vicinity of 

location 16SS02, but risks at other locations are negligible. 

7.4.3.2 Sediment COPCs 

The following is a summary of the Step 3a evaluation for sediment invertebrates exposed to sediment 

COPCs. As discussed in Section 4.0, site-specific upgradient data were not collected for sediment at 

SWMU 16 because the origin of the small tributaries lies within SWMU 16. Additionally, SWMU 18 is 

located north of SWMU 16 and could possibly be contributing contaminants to Goose Creek via the small 

tributaries at SWMU 16. Six sediment samples (16-D-02-1001 through 16-D-07-1001 corresponding to 

locations 16SW/SD02 through 16SW/SD07) were collected from tributaries leading to Goose Creek. 

Sediment sample 16-D-01-1001 is the upgradient sample collected from a culvert north of SWMU 16 and 

is considered representative of contaminant conditions entering SWMU 16 (because it is downstream 

from SWMU 18). Therefore, although contamination at this location is possible, it is not necessarily 

related to SWMU 16, although it is included in the SWMU 16 sediment dataset (Table 7-2). 

Carbon disulfide 

Carbon disulfide was initially selected as a COPC in sediment because a screening value is not available. 

The only available alternate benchmark for carbon disulfide is the secondary chronic value (SCV) of 

0.85 µg/kg (Jones et al., 1997). The SCV was calculated by equilibrium partitioning assuming 1 percent 

organic carbon (Jones et al., 1997). Carbon disulfide was detected in five of the seven sediment samples 

collected and exceeded the SCV in all five. Concentrations in the detected samples were similar and 

ranged from 2 to 17 µg/kg. 

Although detected in 4 of 11 subsurface soil samples (at concentrations ranging from 1 to 50 µg/kg), 

carbon disulfide was not detected in groundwater or surface soil. Carbon disulfide does not bind tightly to 

soils and is very mobile in soils, often reaching groundwater before being broken down (ATSDR, 1996). 

Once dissolved in water, carbon disulfide is stable and not easily degraded. Therefore, its presence in 

subsurface soils is somewhat perplexing, except when considering that carbon disulfide can be produced 

by soil microorganisms (ATSDR, 1996). In addition, although other VOCs were detected in subsurface 

soil and groundwater samples, no other VOCs were detected in sediment samples at SWMU 16. 

Therefore, it does not appear that carbon disulfide in sediment has migrated from subsurface soil via 

groundwater. Perhaps most importantly, carbon disulfide is found naturally in coastal and ocean water 

and sediment (ATSDR, 1996), which may explain its presence in SWMU 16 sediments. 
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Although risks to sediment invertebrates cannot be positively ruled out because detected concentrations 

exceeded the conservative SCV, carbon disulfide in sediments at SMWU 16 is probably not related to the 

SWMU. 

Benzo(b)fluoranthene, benzo(g,h,i)perylene, and indeno(1,2,3-cd)pyrene were initially selected as 

COPCs because ESVs are not available. Chrysene, fluoranthene, and pyrene were initially selected as 

COPCs because the maximum concentrations exceeded ESVs. However, the ESVs are based on the 

Contract Laboratory Program (CLP) Practical Quantitation Limits (PQLs) and not on effects to sediment 

invertebrates. Additionally, because effects of PAHs are considered cumulative, the Region 4 ESV for 

total PAHs is a better measure of PAH toxicity in sediment at SWMU 16. 

The Region 4 ESV for total PAHs is 1,684 µg/kg and is from MacDonald (1994). The maximum total PAH 

concentration of 2,750 µg/kg was detected at location 168002. The second greatest total PAH 

concentration was 1,698 µg/kg at location 16SD03 and only slightly exceeded the conservative ESV. The 

total PAHs concentration at the next downgradient sample location (16SD04) was much lower at 

240 µg/kg; therefore, it does not appear that PAHs are migrating significantly. 

The Region 4 ESV for total PAHs is based on the threshold effect level (TEL) from MacDonald, 1994. 

The TEL represents the "minimal effects range" and is defined as the upper limit of the range of sediment 

concentrations dominated by no-effects data. Concentrations less than the TEL are considered to not 

represent significant hazards to aquatic organisms. Whereas· the TEL represents the lower limit of 

effects, the probable effects level (PEL) is the upper limit. The PEL is the lower limit of the range of 

sediment concentrations that are usually or always associated with adverse biological effects. Sites 

where contaminant concentrations are greater than the TEL but less than the PEL represent a range 

where adverse biological effects are possible but not necessarily probable. MacDonald (1994) suggests 

that site~specific conditions will likely control whether or not toxicity to sediment-dwelling organisms 

occurs. The PEL from MacDonald (1994) for total PAHs is 16,770 µg/kg. Although the maximum total 

PAH concentration is greater than the TEL (HQ = 1.6), it is much less than the PEL. Therefore, although 

risks are possible at location 168D02, these risks are expected to be minor at worst. Risks to sediment 

invertebrates at all other locations are likely negligible. 

4.4'-DDD. 4.4'-DDE. and 4.4'-DDT 

These organochlorine pesticides are no longer used but are known to be extremely persistent in 

environmental media. They were initially selected as COPCs because the maximum concentrations were 

greater than the ESVs. However, the Region 4 ESVs for these pesticides are based on laboratory PQLs 
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not on effects to sediment invertebrates. An effects value of 1.58 µg/kg for total DDT is listed by USEPA 

Region 4. The effects value is the Effects Range-Low (ER-L) from Long et al. (1995) and is based on 

marine and estuarine sediments. The maximum total DDT concentration of 13.2 µg/kg exceeded the 

effects value (ER-L) of 1.58 µg/kg but is significantly less than the Effects Range-Median (ER-M) value of 

46.1 µg/kg. 

The 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT concentrations were further compared to the consensus-based 

Threshold Effect Concentration (TEC) for total DDTs of 5.28 µg/kg. The TEC is the geometric mean of . 

the threshold effect level (TEL) (Smith et al., 1996), ER-L (Long and Morgan, 1991 ), lowest effect level 

(LEL) (Persaud et al., 1993), minimal effect threshold (MET) (EC and MENVIQ, 1992), and sediment 

quality advisory levels (SQALs) (USEPA, September 1997). These individual effect levels for each of the 

studies cited above were calculated using slightly different methods, but they all represent concentrations 

below which impacts to sediment invertebrates are either unlikely or not expected. For that reason, the 

TEC is intended to identify contaminant concentrations below which harmful effects on sediment-dwelling 

organisms are not expected. 

The maximum total DDT concentration of 13.2 µg/kg at location 168006 was greater than the TEC; 

therefore, total DDT concentrations were compared to the PEC to further evaluate the risk range. The 

PEC was derived similarly to the TEC but is the geometric mean of the probable effect level (PEL) (Smith 

et al., 1996), ER-M (Long and Morgan, 1991), severe effect level (SEL) (Persaud et al., 1993) and Toxic 

Effect Threshold (TET) {EC and MENVIO, 1992). The PEC is the level above which harmful effects on 

sediment-dwelling organisms are expected to frequently occur (MacDonald, et al., 2000). The 

consensus-based PEC for total DDTs is 572 µg/kg. 

Although the maximum total DDT concentration exceeds the conservative ER-L and TEC, it is much less 

than the ER-M and the PEC. Additionally, concentrations of these individual pesticides were similar 

overall ranging from 1 to 5.3 µg/kg and showed no clear pattern of contamination. Therefore, it does not 

appear that detections of these pesticides are related to SWMU releases, but rather their presence in 

sediment samples is more likely a result of maintenance practices at the facility. Additionally, maximum 

concentrations only slightly exceeded the conservative effects values; therefore, it appears that risks to 

sediment invertebrates are possible but probably not significant. 

alpha-Chlordane and gamma-chlordane 

Similar to DDD/DDE/DDT, chlordanes are no longer used but are extremely persistent in environmental 

media. alpha-Chlordane and gamma-chlordane were selected as COPCs because detected 

concentrations exceeded the ESV for chlordane. However, the Region 4 ESV is the laboratory POL 

rather than a sediment effects value. An effects value of 0.5 µg/kg from Long and Morgan (1991) is listed 
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by USE PA Region 4. Because the ER-L from Long and Morgan (1991) was included in the calculation of 

the consensus-based TEC and the TEC includes effects values from a number of other studies (as 

described above), the TEC is a more appropriate value for evaluating risks to sediment invertebrtates. 

The consensus-based TEC for chlordanes is 3.24 µg/kg. Detected concentrations of alpha-chlordane 

(3. 7 µg/kg) and gamma-chlordane (3.3 µg/kg) only slightly exceeded the TEC and were significantly less 

than the consensus-based PEC of 17.6 µg/kg. Additionally, these chlordanes were each detected in only 

one (16-D-02-1001) out of seven samples at concentrations only slightly greater than the screening value; 

therefore, it appears that risks to sediment invertebrates are slight at worst, but most likely negligible in 

sediment samples. 

alpha-BHC and qamma-BHC 

These pesticides were initially selected as COPCs because the maximum concentrations exceeded the 

ESVs. As with the other pesticides, the ESVs are the laboratory PQLs and are not based on effects to 

sediment invertebrates. An effects value of 0.32 µg/kg is listed by USEPA Region 4. This effects value is 

the TEL from MacDonald (1994) for marine and estuarine sediments. All detected concentrations of 

alpha- and gamma-BHC exceeded the conservative TEL. The PEL for gamma-BHC is 0.99 µg/kg 

(MacDonald, 1994). The consensus-based TEC for gamma-BHC is 2.37 µg/kg, and the consensus

based PEC for gamma-BHC is 4.99 µg/kg. alpha-BHC and gamma-BHC were each detected at three 

sediment locations: 16SD03, 16SD04, and 16SD05. All detected concentrations of both alpha- and 

gamma-BHC exceeded the PEL and the consensus-based PEC. Therefore, it appears that potential risks 

to sediment invertebrates are possible at locations 16SD03, 16SD04, and 16SD05. There is uncertainty, 

however, whether these pesticides are site-related because the area is mosquito infested and spraying of 

insecticides by the base is common. 

Aroclor-1242 

Aroclor-1242 was initially selected as a COPC because the detected concentration of 160 µg/kg 

exceeded the screening value for total PCBs. Similar to the pesticides, the ESV is the laboratory POL 

and is not based on effects to sediment invertebrates. An effects value of 21.6 µg/kg is listed by USEPA 

Region 4 for total PCBs and is the TEL from MacDonald (1994) for marine and estuarine sediments. The 

single detected Aroclor-1242 concentration at location 16SD02 exceeds the TEL. 

The PEL for total PCBs is 189 µg/kg (MacDonald, 1994). The detected concentration of Aroclor-1242 is 

greater than the TEL but less than the PEL. As discussed in MacDonald (1994), concentrations greater 

than the TEL but less than the PEL represent a range where adverse biological effects are possible but 

occurrence, nature, and severity of effects are difficult to determine. The consensus-based TEC for total 
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PCBs is 59.8 µg/kg, and the consensus-based PEC is 676 µg/kg. Aroclor-1242 was detected only once 

in SWMU 16 sediments, at location 16SD02. The single detected value of Aroclor-1242 is greater than 

the TEL and consensus-based TEC, but less than the PEL and PEC. Therefore, potential risk to 

sediment invertebrates posed by Aroclor-1242 at location 16SD02 is uncertain but cannot be ruled out. 

Potential risks to sediment invertebrates from PCBs are negligible at all other locations. 

Aluminum, barium, bervllium, cobalt. iron, manganese. selenium, and vanadium 

These metals were selected as COPC because screening levels are not available for comparison. 

Therefore, concentrations were compared to alternate benchmarks for risks to sediment invertebrates. 

The alternate benchmark selected for aluminum is a TEL of 25,500 mg/kg (Buchman, 1999). The TEL 

represents the concentration below which adverse effects on survival or growth of the amphipod Hyale/la 

azteca are expected to occur only rarely in 28-day tests (MacDonald et al., 2000). A PEL is not available. 

The maximum concentration of aluminum of 45,100 mg/kg was detected in sample 16-D-05-1001 and 

exceeded the TEL. The concentration of aluminum at the upgradient location 23SD08 is 26,400 mg/kg. 

Aluminum concentrations exceeded the TEL and upgradient concentration in all sediment samples except 

16-D-01-1001. However, the maximum concentration compared to the TEL from Buchman (1999) would 

result in a relatively low HQ of 1.8. The paucity of sediment toxicity data precludes a thorough 

assessment of the potential risk posed by aluminum in sediment, but because aluminum was not a soil 

COPC and because the sediment concentrations are not especially elevated, potential risks posed by 

aluminum do not seem to be significant, although they cannot be ruled out. 

The only available alternate benchmark for barium is the Apparent Effects Threshold (AET) of 48 mg/kg 

(Buchman, 1999). The maximum barium concentration of 49.6 mg/kg in sample 16-D-05-1001 only 

slightly exceeded the AET. Concentrations at other locations were less than the AET and were similar to 

the upgradient location 23SD08 (36.2 mg/kg), ranging from 30.8 to 49.6 mg/kg. Although the lack of 

lower effects data precludes a thorough evaluation for barium, risks to sediment invertebrates are 

unlikely. 

No alternate benchmarks are available for beryllium. Concentrations were similar in all seven samples, 

ranging from 0.12 to 1.8 mg/kg, and indicated no clear pattern of contamination. Additionally, the 

beryllium concentration at upgradient location 23SD08 of 1.6 mg/kg was the second greatest detected 

concentration. Beryllium was not detected in surface water or surface soil samples. For this reason, 

detections of beryllium are likely naturally occurring. Therefore, although risks to benthic invertebrates 

cannot be ruled out because of the lack of toxicity data, any potential risks from beryllium would be similar 

to background-related risks. 
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No alternate benchmarks are available for cobalt. Cobalt concentrations ranged from 0.69 to 14.1 mg/kg 

(16-D-06-1001) and indicated no clear pattern of contamination. Additionally, concentrations were similar 

to the upgradient cobalt concentration at location 23SD08 of 11.3 mg/kg. Cobalt was not detected in 

surface water samples and was detected at only low concentrations in surface soil (i.e., less than the 

ESV). For this reason, detections of cobalt are likely naturally occurring. Therefore, although risks to 

benthic invertebrates cannot be ruled out because of the lack of toxicity data, any potential risks from 

cobalt would be similar to background-related risks. 

The alternate benchmark selected for iron is the LEL of 20,000 mg/kg [Ontario Ministry of Environment 

and Energy (OMOE), 1993]. The LEL indicates the level of sediment contamination that has no effect on 

and can be tolerated by the majority of sediment-dwelling organisms. The Canadian sediment guidelines 

were developed by first calculating the 901h-percentile of the concentrations where a species was present 

and then plotting the 901h percentile concentrations for all of the species that were used to develop the 

guideline. The 51h percentile of the plot was selected as the LEL and the 951h percentile from the plot was 

selected as the SEL for metals. The SEL for iron is 40,000 mg/kg. Iron concentrations exceeded the TEL 

in all sediment samples except 16-0-01-1001. The upgradient iron concentration at location 23SD08 was 

34,600 mg/kg. Although iron concentrations at some locations exceeded the upgradient location 

concentration, concentrations were similar to the upgradient concentration ranging from 26,400 to 

51,400 mg/kg (excluding· location 16SD01 ). Therefore, although risks to sediment invertebrates are 

possible at some locations because concentrations exceeded the alternate benchmarks, potential risks 

appear minor at worst. 

The alternate benchmark selected for manganese is the Canadian Sediment Guidelines LEL of 

460 mg/kg (OMOE, 1993). The manganese concentration at the upgradient location 23SD08 was 

352 mg/kg. The maximum concentration of 234 mg/kg was less than the LEL and the upgradient 

concentration; therefore, risks to sediment invertebrates are expected to be negligible. 

No alternate benchmarks are available for selenium. However, selenium was detected in four of seven 

samples at similar concentrations (1 to 2.6 mg/kg) and indicated no clear pattern of contamination. 

Additionally selenium was detected at the upgradient location 23SD08 at a concentration of 4.6 mg/kg. 

The maximum selenium concentration is less than the upgradient concentration. Selenium was not 

detected in surface water samples and was detected at only low concentrations in surface soil (i.e., less 

than the ESV). For this reason, detections of selenium are likely naturally occurring. Therefore, although 

risks· to benthic invertebrates cannot be ruled out because of the lack of toxicity data, any potential risks 

from selenium would be similar to background-related risks. 
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The only available alternate benchmark for vanadium is the AET of 57 mg/kg (Buchman, 1999). 

Vanadium concentrations exceeded the AET in all samples except 16-D-01-1001. However, the 

vanadium concentration at the upgradient location was 63.7 mg/kg. Although vanadium concentrations at 

some locations exceeded the upgradient location concentration, concentrations were similar to the 

upgradient concentration, ranging from 64 to 79.4 mg/kg (excluding location 16SD01 ). Therefore, 

although risks to sediment invertebrates are possible at some locations because concentrations 

exceeded the alternate benchmark, potential risks appear minor at worst. 

Arsenic 

Arsenic was initially selected as a COPC because the maximum concentration of 20.6 mg/kg exceeded 

the screening value. However, the upgradient arsenic concentration at location 238008 was 18.3 mg/kg. 

The maximum arsenic concentration is only slightly greater than the upgradient concentration; therefore, 

arsenic concentrations are similar to background conditions, and site-related risks to sediment 

invertebrates are not expected. 

Chromium 

Chromium was initially selected as a COPC because the maximum concentration of 71.6 mg/kg 

exceeded the screening value of 52.3 mg/kg. The chromium concentration at the upgradient location 

23SD08 was 56.8 mg/kg. Although concentrations at some locations were greater than the upgradient 

concentration, concentrations were generally similar ranging from 54.2 to 71.6 mg/kg (excluding location 

16SD01 where the average of the original and duplicate chromium concentration was 4.85 mg/kg). 

Therefore, although risks to sediment invertebrates are possible because concentrations exceeded the 

alternate benchmark, potential risks appear minor at worst. 

Copper 

Copper was initially selected as a COPC because the maximum concentration of 100 mg/kg exceeded 

the screening level of 18.7 mg/kg. The copper concentration at the upgradient location 235008 was 

28.7 mg/kg. Only the maximum concentration at location 165002 appears unrelated to background 

conditions because concentrations at all other locations (excluding 16SD01 where the average of the 

original and duplicate copper concentration was 1.25 mg/kg) were 17 .3 to 50 mg/kg and similar to the 

upgradient concentration. Therefore, risks to sediment invertebrates appear possible at location 165002 

but any potential risks at other locations are similar to background conditions. 
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Lead was initially selected as a COPC because the maximum concentration of 46.5 mg/kg exceeded the 

screening level of 30.2 mg/kg. The lead concentration at the upgradient location 23SD08 was 

26.8 mg/kg. Although concentrations at some locations were greater than the upgradient concentrations, 

concentrations were generally similar ranging from 21 to 46.5 mg/kg (excluding location 16SD01 where 

the average of the original and duplicate lead CO(lcentration was 5.75 mg/kg). Therefore, although risks 

to sediment invertebrates are possible because concentrations exceeded the alternate benchmark, 

potential risks are similar to background conditions. 

Mercury 

Mercury was initially selected as a COPC because the maximum concentration of 0.29 mg/kg exceeded 

the screening level of 0.13 mg/kg. The mercury concentration at the upgradient location 23SD08 was 

0.14 mg/kg. 

The maximum mercury concentration in· surface soils was 0.11 mg/kg at location 168802. Mercury was 

detected in only one of seven sediment samples. Sediment location 16SD05 is located south of the 

debris area at SWMU 16, and it is possible that mercury from contaminated surface soils is migrating to 

the small tributary where 16-D-05-1001 was collected. However, because mercury was not detected at 

other locations, potential risks at all other locations are negligible. 

Nickel was initially selected as a COPC because the maximum concentration of 29.1 mg/kg exceeded the 

screening level of 15.9 mg/kg. The nickel concentration at the upgradient location 23SD08 was 

16 mg/kg. 

Nickel was detected in four of seven samples and at similar concentrations (19.2 to 29.1 mg/kg). 

Concentrations exceeded the screening level and upgradient concentration in all four detected samples. 

The 15.9 mg/kg ESV is from MacDonald, 1994 and is based on marine and estuarine sediments. The 

maximum concentration of nickel is less than the PEL of 42.8 mg/kg (MacDonald, 1994). As mentioned 

previously, concentrations greater than the TEL but less than the PEL represent a range where adverse 

biological effects are possible but occurrence, nature, and severity of effects are difficult to predict. 

Nickel was detected at four locations. in SWMU 16 sediments. Although concentrations at these locations 

exceeded the conservative TEL, concentrations were not significantly greater than the 16 mg/kg 
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upgradient concentration. There is uncertainty regarding the probability of potential site-related risk from 

nickel, but potential risks do not appear to be significant. 

Zinc was initially selected as a COPC because the maximum concentration of 158 mg/kg exceeded the 

screening level of 124 mg/kg. The zinc upgradient concentration at location 23SD08 was 81.1 mg/kg. 

Zinc was detected in all seven sediment samples collected at SWMU 16 and exceeded the ESV at three 

locations including 16SD02 (158 mg/kg}, 16SD03 (128 mg/kg}, and 16SD05 (135 mg/kg}. Concentrations 

at these locations only slightly exceeded the screening level; therefore, although potential risks to 

sediment invertebrates are possible at these locations, risks are expected to be minor. 

7.4.3.3 Surface Water COPCs 

The following is a summary of the Step 3a evaluation for aquatic organisms exposed to surface water 

COPCs. Seven surface water samples were collected at SWMU 16 co-located with sediment samples. 

As previously mentioned, the sample from location 16SW-01 was collected to evaluate contaminant 

concentrations present at SWMU 16 but not necessarily related to SWMU 16 activities. 

lsobutanol 

lsobutanol was initially selected as a COPC because a screening level is not available. An Ambient 

Water Quality Criteria (AWQC} for isobutanol is not available. Additionally, chronic toxicity values for 

aquatic organisms could not be located; however, the International Programme on Chemical Safety 

(IPCS} reports acute toxicity levels for aquatic organisms. Concentrations ranged from 290 mg/L for an 

8-day NOAEL for blue-green algae to 4,000 mg/L, which is noted as the threshold for tadpole narcosis. 

Although there is some uncertainty in comparing the single detected isobutanol concentration to these 

acute, higher effects levels, the single concentration of 6 µg/L is orders of magnitude less than these 

numbers and therefore risks to aquatic organisms are not likely. 

2.6-DNT and 2.4.6-TNT 

These two explosives were retained as COPCs because screening levels are not available. An alternate 

benchmark for 2,6-DNT was not located; however, a chronic water quality criterion of 90 µg/L was 

developed for TNT by Talmage et al. (1999). The maximum concentration of 0.21 µg/L of TNT is less 

than the chronic water quality criterion. Although a screening level for 2,6-DNT is not available, the 

maximum concentration of 0.41 µg/L is less than the chronic water quality criterion for TNT, and risks to 
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aquatic organisms are not expected. The uncertainties involved in not having toxicity data available are 

discussed in Section 7.5.2. 

Aluminum. copper, lead, mercury. and silver 

These inorganics were selected as COPCs because their maximum concentrations were greater than 

screening levels. 

Aluminum was selected as a COPC because the maximum concentration of 11,000 µg/L. exceeded the 

Region 4 freshwater screening value. A Region 4 screening value for saltwater is not available. Two 

times the upgradient concentration at location 23SW08 is 3,520 µg/L. Aluminum concentrations 

exceeded two times the upgradient concentration at locations 16SW05 ( 11,000 µg/L) and 16SW07 

(5,540 µg/L). These two concentrations are located south of the debris area at SWMU 16, and it is 

possible that aluminum from contaminated surface soils is migrating to the small tributary where 

16-W-05-1001 and 16-W-07-1001 were collected. However, because aluminum was not detected at 

concentrations exceeding the upgradient concentration at other locations, potential risks at all other 

locations are expected to be similar to background conditions. 

Copper was initially selected as a COPC because the maximum concentration exceeded the Region 4 

saltwater screening value; the maximum concentration was less than the Region 4 freshwater screening 

value. Copper was not detected in the upgradient sample. Toxicity test values were reported in the 

USEPA 1986 (May) Quality Criteria for Water (the Gold Book). The lowest saltwater chronic value was 

reported for the bay scallop (mortality) and saltwater algal species was 5 µg/L. It was reported however 

that additional testing with several (freshwater) species indicates that copper toxicity decreases with 

increases in alkalinity and TOC. Alkalinity and TOC data are not available for SWMU 16 surface water 

samples. Therefore, potential risk to aquatic organisms is possible, although probably minor. In addition, 

copper was detected in only two samples. 

Lead was selected as a COPC because the maximum concentration exceeded the Region 4 saltwater 

screening value; the maximum concentration was less than the Region 4 freshwater screening value. 

Lead was not detected in the upgradient sample. Toxicity test values were reported in the USEPA Gold 

Book. A chronic value of 17 µg/L was reported for a mysid in which unacceptable effects did not occur, 

and a species of macroalgae was affected at 20 µg/L (USEPA, May 1986). The maximum lead 

concentration of 15.5 µg/L is less than saltwater toxic levels. It does not appear that risks to aquatic 

organisms are likely at concentrations detected in surface water samples. 

Mercury was initially selected as a COPC because the maximum concentration exceeded the Region 4 

saltwater and freshwater screening values. Mercury were not detected in the upgradient sample. 
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Toxicity test values were reported in the USEPA Gold Book. Data was reported for both freshwater and 

saltwater values. A chronic value of 1.1 µg/L for Daphnia magna was reported. It is reported in the Gold 

Book that even the most sensitive plant species tested are less sensitive than the most sensitive animal 

species. As indicated in the Gold Book, organomercury compounds (and in particular methylmercury) are 

4 to 31 times more toxic than inorganic mercury. For example, a chronic toxicity value of less than 

0.07 µg/L was reported for Daphnia magna and brook trout. Toxicity test values for saltwater species 

were higher than those reported for the freshwater species discussed above. Mercury was detected in 

two samp1es 16-W-05-1001 at 0.09 µg/L and 16-W-07-1001 at 0.05 µg/L of seven samples at SWMU 16. 

These concentrations are less than the toxicity values reported for inorganic mercury and are similar to 

those reported for methylmercury. Therefore, although mercury detections exceeded the ESV, risks to 

aquatic organisms appear negligible considering alternate toxicity data. 

Silver was initially selected as a COPC because the maximum concentration of 1.2 µg/L exceeded the 

Region 4 saltwater and freshwater screening values. Silver was not detected in the upgradient sample. 

Silver was detected in only one (16-W-01-1001i of seven samples. As mentioned previously, location 

16SW01 is upgradient of SWMU 16 and does not likely represent sediment concentrations attributable to 

SWMU activities. Silver was not detected in surface soil or sediment samples at SWMU 16 and so its 

presence in one surface water sample is unlikely related to SWMU 16. Nevertheless, risks are possible at 

this location from silver because the concentration exceeds the ESV. However, the chronic ESV is based 

on data available for only one species and may not be truly representative of toxicity at this location. 

Barium. iron. manganese. and vanadium 

These inorganics were initially selected as COPCs because screening levels were not available for 

comparison. The alternate benchmarks selected for comparison are the Tier II values (i.e., ORNL aquatic 

SCVs) for barium, manganese, and vanadium (Suter and Tsao, 1996) and the USEPA AWQC for iron. 

The SCV for barium is 4.0 µg/L and two times the upgradient concentration is 46.6 µg/L. Although the 

maximum concentration of barium (63.4 µg/L) exceeded the conservative SCV and two times the 

upgradient concentration, the USEPA 1986 Quality Criteria for Water (the Gold Book) states that the 

soluble barium concentration would have to exceed 50 mg/L (50,000 µg/L) in fresh and marine waters 

before toxicity to aquatic life is expected. The Gold Book indicates that in most natural waters, a sufficient 

amount of sulfate or carbonate exists to precipitate barium as an insoluble, non-toxic compound. 

Therefore, adverse risks to aquatic organisms from barium in surface water are not expected. 

The chronic AWQC for iron is 1,000 µg/L and two times the upgradient concentration is 2,480 µg/L. Iron 

concentrations exceeded the AWQC and two times the upgradient concentration in two of the seven 

samples collected. Concentrations at locations 16SW05 and 16SW07 were 9,980 and 4,880 µg/L, 
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respectively. These two locations are located south of the debris area, and it is possible that iron from 

contaminated surface soils is migrating to the small tributary where samples 16-W-05-1001 and 

16-W-07-1001 were collected. However, because iron was not detected at other locations, potential risks 

at all other locations are negligible. 

The SCV for manganese is 120 µg/L and two times the upgradient concentration is 106 µg/L. Although 

the maximum concentration of manganese (388 µg/L) is greater than the SCV and two times the 

upgradient concentration, the USEPA Gold Book indicates that ions of manganese are found rarely at 

concentrations greater than 1 mg/L and, because the tolerance values reported range from 1.5 mg/L to 

over 1000 mg/L, manganese is not considered to be a problem in fresh waters (USEPA, May 1986). For 

this reason and because the SCV for manganese is very conservative (Suter and Tsao, 1996), risks to 

aquatic life from manganese are expected to be negligible. 

The SCV for vanadium is 20 µg/L and two times the upgradient concentration is 11 µg/L. Only the 

maximum concentration of 24.2 µg/L in sample 16-W-05-1001 slightly exceeded the SCV. Vanadium 

concentrations at all other locations were 14.5 µg/L and less. Additionally, the measured surface water 

concentrations are total (unfiltered) results. Typically, concentrations in filtered samples are less than 

concentrations in unfiltered samples because filtered samples represent only the bioavailable portion of 

chemical concentrations in the surface water column while unfiltered samples represent the bioavailable 

portion plus sediment particulate concentrations. Because the unfiltered maximum vanadium 

concentration only slightly exceeded the conservative SCV, it is expected that the unfiltered results 

(representing the bioavailable portion of the water column) would be less than the SCV. For these 

reasons, risks to aquatic organisms are unlikely. 

7.4.3.4 Food-chain Modeling 

Appendix G.4 presents the food-chain modeling calculations. Similar to the surface soil screening for 

plants and soil invertebrates, an evaluation of maximum concentrations was first conducted. Two 

scenarios were considered: (1) maximum detected concentrations in surface soil/sediment, conservative 

exposure factors, and 901h-percentile BAFs and (2) average detected concentrations in surface 

soil/sediment, less conservative exposure factors, and average BAFs. Tables 7-8 and 7-9 present the 

Has for the representative species under the conservative exposure scenario and the average exposure 

scenario, respectively. The results of the food-chain modeling for SWMU 16 are discussed below. 

Herbivores 

Under the conservative exposure scenario, NOAEL-based Has for Aroclor-1254 and five metals 

(cadmium, chromium, lead, mercury, and zinc) exceeded 1.0. Pesticide Has under the maximum 
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(conservative) scenario were less than 1.0 for the representative herbivorous bird and small mammal. 

Most HQs were greater for the herbivorous bird than for the herbivorous small mammal. 

Under the average exposure scenario, all NOAEL- and LOAEL-based HQs were less than 1.0 for the 

representative herbivorous small mammal (i.e., the cotton mouse). For the mourning dove, the NOAEL

based HQ for chromium exceeded 1.0 (at 2.1) and lead NOAEL- and LOAEL-based HQs were 33 and 

3.3, respectively. 

The chromium NOAEL-based HQ in the mourning dove food-chain model is greater than 1.0 due to 

chromium concentrations at location 16SS02 where the average of the original and duplicate sample was 

572.5 mg/kg. The average lead concentration at SWMU 16 excluding location 16SS02 is 14.5 mg/kg. 

The NOAEL-based HQ for the herbivorous bird is less than 1.0 using a concentration of 14.5 mg/kg. 

Therefore, risks to herbivorous birds from chromium at SWMU 16 are limited to the vicinity of location 

16SS02 and negligible at all other locations. 

Similar to the elevated chromium HQ, the lead HQs in the mourning dove food-chain model are greater 

than 1.0 due to lead concentrations at location 16SS02 where the average of the original and duplicate 

sample was 11,005 mg/kg. The average lead concentration at other locations excluding 16SS02 is 

10.2 mg/kg, and NOAEL- and LOAEL-based HQs are less than 1.0 using this concentration. Therefore, 

risks to herbivorous birds from lead at SWMU 16 are limited to the vicinity of location 16SS02 and are 

negligible at other locations. 

Insectivores 

Under the conservative exposure scenario, NOAEL-based HQs for two pesticides, Aroclor-1254, and six 

metals (cadmium, chromium, copper, lead, mercury, and zinc) exceeded 1.0. Generally, HQs were 

greater for the insectivorous bird than for the insectivorous small mammal. 

Under the average exposure scenario, NOAEL- and LOAEL-based insectivorous bird HQs were greater 

than 1.0 for Aroclor-1254, chromium, and lead, while only NOAEL-based HQs for cadmium, mercury, and 

zinc exceeded 1.0 for insectivorous birds. In the insectivorous small mammal food-chain model, Aroclor-

1254 NOAEL- and LOAEL-based HQs exceeded 1.0, while only NOAEL-based HQs for cadmium, 

chromium, and lead were greater than 1.0. 

Similar to the HQ exceedances for herbivorous receptors, all HQ exceedances for insectivorous receptors 

are due to elevated concentrations at location 16SS02. Aroclor-1254 was detected only at location 

16SS02, and maximum concentrations of cadmium, chromium, lead, mercury, and zinc were all detected 

at 16SS02. When the food-chain models are calculated using average concentrations excluding location 
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168802, all NOAEL- and LOAEL-based HQs are less than 1.0 for insectivorous receptors. Therefore, 

risks to insectivorous small mammals and birds at 8WMU 16 are limited to the vicinity of location 168802 

and negligible at all other locations. 

Piscivores 

Under the conserv~tive exposure scenario, NOAEL-based HQs for 4,4'-000, 4,4'-DOE, 4,4'-0DT, 

Aroclor-1242, and seven metals exceeded 1.0. Generally, HQs were greater for the piscivorous bird than 

for the piscivorous mammal. 

Under the average exposure scenario, all NOAEL- and LOAEL-based HQs were less than 1.0 for the 

piscivorous mammal. NOAEL-based HQs were greater than 1.0 for 4,4'-00E, 4,4'-DOT, Aroclor-1242, 

chromium, lead, mercury, and zinc for piscivorous birds. 

Concentrations of 4,4'-00E ranged from 2.2 to 4.2 µg/kg and concentrations of 4,4'-00T ranged from 1 to 

4.4 µg/kg; therefore, because concentrations were similar in all the samples collected, the average 

concentrations used in the average exposure scenario food-chain model were not significantly different 

than the maximum sediment concentrations used in the conservative exposure food-chain model. 

Additionally, concentrations were low overall and it is questionable as to whether or not pesticide 

concentrations are actually associated with 8WMU activities. Instead, the low concentrations observed in 

sediment samples are more representative of what would be expected from routine use of pesticides. 

The upgradient sediment sample at location 238008 was not analyzed for 4,4'-00E; however, the 

background concentration for 4,4'-00E in hydric soils is 21 µg/kg (see Table 4-1). 4,4'-00E and 4,4'-0DT 

sediment concentrations at SWMU 16 are well below the background value for hydric soils. Additionally, 

as discussed in Section 7.4.2, the dose was calculated using an H factor (home range divided by 

contaminated area) of 1.0. This is likely not the case for piscivorous birds because these birds forage 

over large areas. Estimates of home ranges are not available for the marsh wren; U8EPA (December 

1993) provides only territory data for this species. The territory of piscivorous birds (and most birds in 

general) is much smaller than the home range. Although both the NOAEL- and LOAEL-based HQs are 

greater than 1.0 for 4,4'-DOE (HQs = 13.6 and 2.35, respectively), the actual exposure of piscivorous 

birds to pesticides is likely low for these reasons. Additionally, the low NOAEL-based HQ (3.4) for 

4,4'-00T for the marsh wren (Table 7-9) is not especially elevated considering that piscivorous birds 

would obtain only a small portion of their food from the site. In addition, the LOAEL-based HQ for 

4,4'-0DT was less than 1.0. Therefore, potential food-chain-related risks are likely minor. 

Aroclor-1242 was detected only at location 168002 and mercury was detected only at location 168005. 

Therefore, risks to piscivorous birds from PCBs and mercury are isolated to the vicinity of these locations 

but are applicable only for birds that forage exclusively at these locations, which would not occur. 
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Chromium, lead, and zinc concentrations are generally similar in sediment samples across the SWMU, 

except at the upgradient location 16SD01 where concentrations were much less than at other locations. 

Chromium concentrations ranged from 54.2 to 71.6 mg/kg; lead concentrations ranged from 21 to 

46.5 mg/kg, and zinc concentrations ranged from 54 to 158 mg/kg. However, as mentioned previously in 

Section 7.4.2 and summarized above for 4,4'-DDE, the dose used in the calculation of HQs assumed that 

birds forage only at SWMU 16. The relatively low NOAEL-based HQs for chromium, lead, and zinc (2.5, 

1.1, and 3.8, respectively) are not elevated considering that piscivorous birds would obtain only a small 

portion of their food from the site. Additionally, the LOAEL-based HQs for these metals were all less than 

1.0. Therefore, potential food-chain-related risks are probably insignificant. 

7.4.4 Step 3a Discussion - SWMU 17 

The Step 3a discussion for SWMU 17 includes evaluations of COPCs in surface soil (plants and terrestrial 

invertebrates), COPCs in sediment and surface water (benthic and aquatic invertebrates and other 

aquatic organisms), and food-chain modeling (terrestrial wildlife). This was done because although a 

chemical may pose potential risks to one receptor group, it might not pose risks to another receptor 

group. 

7.4.4.1 Surface Soil COPCs 

Risks to terrestrial plants and invertebrates resulting from exposure to the COPCs. in surface soil are 

evaluated using the methodologies described in Section 7.3. The following is a summary of the Step 3a 

evaluation for terrestrial invertebrates and plants exposed to the surface soil eoPes. 

2-Butanone. acetone. bromomethane. chloroethane. methyl acetate. trichlorofluoromethane. and 

cis-1.2-DCE 

These voes were selected as eoPes because screening levels are not available. The only voe for 

which an alternate benchmark is available is cis-1 ,2-DeE. The Region 3 BT AG value for cis-1 ,2-DeE is 

300 µg/kg. The single detected concentration of cis-1,2-DeE is 25 µg/kg at location 17SB17. 

Although the lack of toxicity information for these VOes precludes a thorough risk evaluation, VOes are 

typically toxic to environmental receptors including plants and soil invertebrates only at very high 

concentrations. For example, available Region 3 BT AG values for voes are 100 and 300 µg/kg. 

Additionally, the six voes in question were infrequently detected in surface soil samples at SWMU 17. 

The uncertainties involved in not having toxicity data are discussed in Section 7.5.2. 
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These voes were initially selected as COPCs because their maximum concentrations exceeded E5Vs. 

The Region 4 E5Vs for chloroform and TCE are from the Dutch MH5PE (1994) target values, and the 

source cannot be verified in the 1994 document. Therefore, concentrations of these VOCs were 

compared to alternate benchmarks for which the source of toxicological information could be verified. 

The Canadian 5QG for TCE is 3,000 µg/kg and is the provisional guideline for soil contact (EC, 1999d). 

Three direct contact studies were considered in the development of the 5QG for soil contact and included 

EC25 endpoints of 14 mg/kg for radish seedling emergence, 26 mg/kg for lettuce seedling emergence, 

and 79 mg/kg for earthworm survival. The SOG is based on the EC25 concentration for radish seedling 

emergence and was divided by an uncertainty factor of five. Only the maximum concentration of 

3,200 µg/kg at location 175817 exceeded the 5QG. Although the maximum concentration slightly 

exceeded the SQG, risks to plants and soil invertebrates appear unlikely based on actual effects 

concentrations reported in EC (1999d). 

An alternate benchmark for chloroform is not available; however, chloroform was detected at only two 

locations, 175814 (23 µg/kg) and 178827 (3 µg/kg). Trichlorofluoromethane was the only other voe 

detected at these locations. Locations 175814 and 178827 were approximately 10 to 15 feet from each 

other; therefore, it is possible that this area is a potential hot spot for chloroform and 

trichlorofluoromethane. Nevertheless, risks to plants and soil invertebrates from these VOCs at 5WMU 

17 overall are low. 

Anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, 

benzo(k)fluoranthene, chrysene, dibenzo{a,h)anthracene, fluoranthene, indeno{1,2,3-cd)pyrene, 

phenanthrene, and pyrene were initially selected as COPCs because their maximum concentrations 

exceeded E5Vs. 

Total PAHs are evaluated instead of individual PAHs in this Step 3a discussion because the toxicity of 

PAHs is assumed to be additive. The maximum total PAH concentration was in sample 17-8-02-00 and 

was 12,882 µg/kg; however, the total PAH concentration in the duplicate sample at this location was 

2,368 µg/kg. Although the total PAH concentration exceeded the 1,000 µg/kg Region 4 ESV, the 

maximum concentration of total PAHs is less than 20,000 µg/kg, which has been described as moderate 

soil contamination that requires additional study (Friday, 1998). Furthermore, PAH exceedances were 

sporadic. For these reasons, risks to plants and soil invertebrates from PAHs in surface soil are 

negligible. 
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These SVOCs were initially selected as COPCs because ESVs are not available. Alternate benchmarks 

for these SVOCs are also not available; however, they were detected infrequently in SWMU 17 surface 

soils. Benzaldehyde was detected in only one sample (17-B-05-00) of 17 samples. Carbazole was also 

detected in only one sample (17-B-02-00) of 17 samples. Dibenzofuran was detected only once in 

sample 17-602-00 out of 19 samples. Due to the lack of toxicity information for these SVOCs, further 

evaluations of benzaldehyde, carbazole, and dibenzofuran are not possible. The uncertainties involved in 

not having toxicity data are discussed in Section 7.5.2. 

bis(2-Ethylhexyll phthalate and butyl benzyl phthalate 

These phthalates were initially selected as COPCs because ESVs are not available. Alternate 

benchmarks for these phthalates are also not available; therefore, the maximum concentrations were 

compared to the following other phthalate toxicity guidelines to evaluate risks to plants and invertebrates: 

• ORNL plant value (di-n-butyl phthalate) - 200 mg/kg 

• ORNL plant value (diethyl phthalate) - 100 mg/kg 

• ORNL earthworm value (dimethyl phthalate) - 200 mg/kg 

The derivation of the ORNL benchmarks for plants and earthworms were discussed in Section 7 .4.3.1. 

Even though the ORNL benchmark is based on an EC50 concentration, the maximum detected 

concentrations of bis(2-ethylhexyl)phthalate and butyl benzyl phthalate (1,100 and 80 µg/kg, respectively) 

are much lower than the ORNL plant benchmark, so impacts to plants are not expected. Therefore, risks 

to plants from bis(2-ethylhexyl) phthalate and butyl benzyl phthalate are expected to be negligible. 

Although there are uncertainties in comparing the maximum bis(2-ethylhexyl) phthalate and butyl benzyl 

phthalate concentrations to toxicity information available for dimethylphthalate, and in applying a sat ety 

factor to an LC50 value to estimate a toxicity threshold, the maximum bis(2-ethylhexyl) phthalate and butyl 

benzyl phthalate concentrations are less than the ORNL earthworm benchmark for dimethylphthalate, 

and impacts to invertebrates are expected to be negligible. 

Phthalates are common environmental contaminants due to their use in plastics. Their presence in only 

one sample each at these low concentrations might be an artifact of the sampling and/or analytical 

methods. For these reasons, risks to plants and soil invertebrates are considered negligible from these 

two phthalates. 
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These pesticides were selected as COPCs because their maximum concentrations were greater than 

ESVs. However, as previously mentioned in Section 7.4.3.1, the Canadian SQG of 12,000 µg/kg (EC, 

1999a) is a better-documented toxicity value, and so it was used to evaluate risks to terrestrial 

invertebrates and plants from 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT. The derivation of the SQG i_s discussed 

in Section 7.4.3.1. 

The maximum concentrations at SWMU 17 of 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT were 37 µg/kg, 

9.2 µg/kg, and 20 µg/kg, respectively, and are less than the Canadian SQG of 12 mg/kg; therefore, risks 

to plants and soil invertebrates at SWMU 17 are expected to be negligible. 

alpha-Chlordane and heptachlor 

These pesticides were selected as COPCs because no screening levels are available for comparison; 

however, the Region 4 ESV for organochlorinated pesticides is 100 µg/kg. The single detected 

concentration of alpha-chlordane (0.55 µg/kg) and maximum concentration of heptachlor (2.8 µg/kg) are 

less than the organochlorinated pesticide ESV. Additionally, these pesticides were infrequently detected 

in SWMU 17 surface soils, in 1 of 19 and 2 of 19 samples collected, respectively. For these reasons, 

risks to plants and soil invertebrates are expected to be negligible. 

Aroclor-1248. Aroclor-1254. and Aroclor-1260 

These PCBs were selected as COPCs because their maximum concentrations were greater than the 

screening levels. As mentioned in Section 7.4.3.1 , the Region 4 ESV for PCBs (20 µg/kg) is based on 

aquatic toxicity data rather than soil data; therefore, PCB concentrations were compared to the Canadian 

SQG of 33,000 µg/kg (EC, 2001) to evaluate risks to plants and soil invertebrates. 

The derivation of the SQG for PCBs is discussed in Section 7.4.3.1. The maximum concentrations of 

Aroclor-1248, Aroclor-1254, and Aroclor-1260 (570, 870, and 350 µg/kg, respectively) were less than the 

Canadian SQG. Additionally, these PCBs were detected relatively infrequently in surface soil samples at 

SMWU 17. Aroclor-1248, Aroclor-1254, and Aroclor-1260 were detected in 1, 4, and 2 of 19 surface soil 

samples, respectively, at SWMU 17. For these reasons, risks to plants and soil invertebrates are 

expected to be negligible. 

Endrin aldehyde and endrin ketone 

Endrin aldehyde and endrin ketone were initially selected as COPCs because their maximum 

concentrations exceeded the ESV for endrin. Although concentrations at some locations exceeded the 
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conservative ESV for endrin, the concentrations of endrin aldehyde and endrin ketone overall at SMWU 

17 were relatively low (0.26 to 5.4 µg/kg). 

Additionally, endrin aldehyde was detected relatively infrequently (in 1 of 19 samples at location 17S801) 

at SWMU 17. Other pesticides were either not detected at location 178801 or were detected at low 

concentrations (i.e., less than the ESV or alternate benchmarks). Endrin aldehyde's presence at this 

location at a relatively low concentration is probably a result of typical spraying activities, particularly 

because it is located along the boundary of a wooded area and a cleared area. Endrin ketone was 

detected in 4 of 18 samples collected at SWMU 17 at locations 175802, 175803, 175812, and 175819. 

Although endrin ketone might pose potential risks to plants and soil invertebrates, especially in the vicinity 

of 17S812, there is uncertainty regarding whether or not the concentrations are due to typical insecticide 

application or to wastes from 5WMU 17. 

delta-8HC and gamma-8HC 

delta-8HC was initially selected as a COPC because a screening level is not available, gamma-8HC was 

selected as a COPC because the maximum concentration exceeded the E5V. 

The ESV for gamma-8HC is based on the Dutch MHSPE (1994) target value for which a source cannot 

be verified in the 1994 document. However, these pesticides were detected in only 1 of 19 samples, at 

locations 17S816 and 175813, respectively. Other COPCs were detected at relatively low 

concentrations (i.e., less than the E5V or other appropriate alternate benchmarks) at these locations. 

The presence of these two pesticides is probably a result of typical application and not SWMU activities, 

and risks to plants and soil invertebrates are probably low. 

Aluminum 

The Eco-SSL guidance states that aluminum is considered a COPC only when the soil pH is less than 

5.5. Aluminum is the most commonly occurring metallic element in the earth's crust, and concentrations 

typically range from 10,000 to 30,000 mg/kg in soil (U5EPA, February 2005). Soil pH data are not 

available for 5WMU 16 or other sites in the vicinity, so there is uncertainty regarding whether aluminum 

poses potential risk to plants and soil invertebrates at 5WMU 16. However, concentrations are less than 

the typical range of values, and there is no reason to believe that waste material at 5WMU 16 would 

contain especially high concentrations of aluminum. 
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Antimony was initially selected as a COPC because the maximum concentration exceeded the USEPA 

Eco-SSL. As discussed in Section 7.4.3.1, the Eco-SSL used in the screening is based on risks to 

mammals and not risks to plants and soil invertebrates. The Eco-SSL for soil invertebrates is 78 mg/kg. 

The maximum antimony concentration (31.4 mg/kg) is less than the Eco-SSL for soil invertebrates and so 

risks to soil invertebrates are negligible. 

An Eco-SSL for plants is not available; however, an ORNL plant value of 5 mg/kg is listed in Efroymson et 

al. (1997a). Antimony was detected in only 2 of 19 samples (17S811 at 31.4 mg/kg and 178812 at 

26.6 mg/kg); however, antimony concentrations at these locations exceeded the plant Eco-SSL. 

The ref ore, risks to plants are possible in the vicinity of these locations but are expected to be negligible at 

all other locations. 

Cadmium 

Cadmium was initially selected as a COPC because the maximum concentration exceeded the USEPA 

Eco-SSL. However, the Eco-SSL used in the screening is based on risks to mammals and not risks to 

plants and soil invertebrates. The Eco-SSLs for plants and soil invertebrates are 32 and 140 mg/kg, 

respectively. The maximum cadmium concentration of 12.5 mg/kg is less than the Eco-SSLs for plants 

and soil invertebrates and so risks to these receptors are negligible. 

Chromium 

Chromium was initially selected as a COPC because the maximum concentration exceeded the USEPA 

Eco-SSL. However, the Eco-SSL used in the screening is based on risks to birds and not risks to plants 

and soil invertebrates. Therefore, chromium concentrations were compared to the Canadian SQG to 

evaluate risks to these receptors. 

The Canadian SQG for chromium is 64 mg/kg (EC, 1999b). The derivation of the chromium SQG is 

discussed in Section 7 .4.3.1. Chromium concentrations exceeded the SQG at location 17$811 

(392 mg/kg) and location 17S812 (68.9 mg/kg). Concentrations at all other locations were 39 mg/kg and 

less. Therefore, although risks to plants and soil invertebrates within most of the SWMU are unlikely, 

risks to plants and soil invertebrates in the vicinity of locations 17S811 and 17S812 are possible. 

However the 64 mg/kg SOC was only slightly exceeded in sample 17S812 (68.9 mg/kg). 
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Copper was initially selected as a COPC because the maximum concentration exceeded the screening 

level. Copper concentrations exceeded the screening level at four locations: 17S803 (56.4 mg/kg), 

17S811 (1,220 mg/kg), 17S812 (1,930 mg/kg), and 17S814 (48.9 mg/kg). Therefore, concentrations at 

these locations were compared to the following SQG and ORNL values to further evaluate risks to plants 

and invertebrates: 

• Canadian SQG - 63 mg/kg (CCME, 1997) 

• ORNL plant value - 100 mg/kg (Efroymson et al., 1997a) 

• ORNL earthworm value - 60 mg/kg (Efroymson et al., 1997b) 

The derivations of the SQG and ORNL plant and earthworm benchmarks are discussed in Section 

7 .4.3.1. Copper concentrations at locations 17S803 and 17S814 are less than the SQG and ORNL 

benchmarks, so risks to plants and soil invertebrates at these locations are expected to be negligible. 

However, copper concentrations at locations 17S811 and 17S812 are greater than the SQG and ORNL 

benchmarks and so risks to plants and soil invertebrates at these locations are possible. 

Iron was initially selected as a COPC because a screening level for evaluating risks to soil invertebrates is 

not available. Iron was detected in all 19 surface soil samples collected at SWMU 17 at concentrations 

ranging from 2,81 O to 45,500 mg/kg. The greatest concentrations of iron were detected at locations 

17S807, 178811, 17S812, and 17S817. Other than location 17S807, samples at these locations had 

elevated concentrations of other metals; therefore, the elevated iron concentrations seem to be co

located with contamination by other metals. No toxicity data were located to evaluate risks to soil 

invertebrates from iron; however, because iron is generally considered a non-toxic metal, it is highly 

unlikely that soil invertebrates are being impacted by iron at the SWMU. Nevertheless, the lack of toxicity 

information inhibits the evaluation of risk posed by iron. The uncertainties involved in not having toxicity 

data are discussed in Section 7.5.2. 

Lead was initially selected as a COPC because the maximum concentration exceeded the Eco-SSL. 

However, the Eco-SSL used in the screening is based on risks to birds and not plants and soil 

invertebrates. The Eco-SSLs for plants and soil invertebrates are 120 and 1, 700 mg/kg, respectively. 

The derivation of the plant and soil invertebrates Eco-SSLs are discussed in Section 7.4.3.1. 
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Lead concentrations are less than the Eco-SSL for soil invertebrates but exceed the Eco-SSL for plants at 

locations 17S811 and 17S812 where lead concentrations were 667 and 670 mg/kg, respectively. Lead 

concentrations at all other locations were 59.8 mg/kg and less. Therefore, risks to soil invertebrates at all 

locations are negligible, while risks to plants are possible at locations 17S811 and 17S812 and negligible 

at other locations. 

Manganese 

Manganese was initially selected as a COPC because a screening level is not available; therefore, 

manganese concentrations were compared to the following ORNL values to evaluate risks to plants and 

invertebrates: 

• ORNL plant value - 500 mg/kg 

• ORNL soil microorganisms and microbial processes value - 100 mg/kg 

The ORNL plant value is based on a 17-day study in which stem weight of bush beans grown in loam soil 

was reduced by 29 percent at a concentration of 500 ppm manganese sulfate. The ORNL soil 

microorganisms and microbial processes value is based on a 21-day study in which nitrification by native 

soil microflora (in a sandy loam soil) was severely inhibited at 100 ppm manganese, added as a sulfate 

salt. 

The maximum concentration of manganese is less than the ORNL plant benchmark, so risks to plants at 

SWMU 17 are negligible. However, manganese concentrations at three locations (17S809 at an average 

concentration of the original and duplicate of 126.5 mg/kg, 17S811 at 378 mg/kg, and 17S812 at 

309 mg/kg) are greater than the ORNL soil microorganisms and microbial processes value. Locations 

17S811 and 17S812 are "hot spots" at which other metal COPC concentrations exceed screening and 

alternate benchmarks for plants and soil invertebrates. Location 17S809 is located along the forest edge 

of the utility right-of-way, and the presence of manganese at this location might be related to the right-of

way or to background conditions more than to the SWMU. Overall, risks to soil invertebrates at locations 

17S811and17S812 are possible, but risks to soil invertebrates at other locations appear negligible. 

Mercury 

Mercury was initially selected as a COPC because the maximum concentration exceeded the ESV. The 

ESV is based on the ORNL earthworm benchmark; therefore, mercury concentrations were compared to 

the Canadian SQG (12 mg/kg) (CCME, 1997) to evaluate risks to plants and further evaluate risks to 

invertebrates. 
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As presented in the supporting document for the Canadian 8QG for mercury (EC, 1999e), the Canadian 

guideline of 12 mg/kg for mercury is based on the 25th percentile of effects and no- effects data 

distribution for plants and invertebrates. The 25th percentile is the sixth of 22 data points and corresponds 

to an EC50 for turnip seedling emergence (50 mg/kg). The EC50 value of 50 mg/kg was then divided by an 

uncertainty factor of four considering the importance of definitive effects data. In Appendix VIII of the 

supporting document, NOECs for earthworm survival were reported at 96 and 100 mg/kg in soils of pH 

4.0 to 4.2 and 7.4, respectively. 

Although mercury concentrations at four locations (178806, 178811, 178812, and 178817) exceed the 

E8V (i.e., the ORNL earthworm benchmark), the maximum detected mercury concentration is less than 

the 8QG, which includes effects data for both plants and invertebrates. Additionally, the Canadian 8QG 

is considered a better. indicator of actual risks to plants and soil invertebrates at 8WMU 17 because it is 

based on more studies than were used in the development of the ORNL earthworm benchmark. In fact, 

Efroymson et al. (1997b), which is the source of the Region 4 E8V, indicates that confidence in the 

earthworm benchmark is low because limited data were available. Only two studies were available for 

the development of the ORNL earthworm benchmark. The benchmark is based on the lower of the two 

effects data and corresponds to survival and cocoon production reduction by 65 and 40 percent, 

respectively, at a concentration of 0.5 ppm mercury. This LOEC was divided by a safety factor of five for 

the ORNL earthworm benchmark. 

Therefore, although risks to soil invertebrates are possible because concentrations at four locations 

exceed the conservative ORNL earthworm benchmark, for the reasons discussed above, risks to plants 

and even soil invertebrates are probably minor at worst. 

Nickel was initially selected as a COPC because the maximum concentration exceeded the screening 

level. The E8V is based on the ORNL plant benchmark; therefore, nickel concentrations were compared 

to the Canadian 8QG (50 mg/kg) (EC, 1999f) to evaluate risks to earthworms and further evaluate risks to 

plants. 

The Canadian 8QG for soil contact is the 25th percentile (8 of 31 data points) of 50 mg/kg from a study 

where unspecified effects on onion growth were noted. Nickel concentrations exceeded the 8QG at four 

locations including 178803, 178809, 178811, and 178812. Concentrations at locations 178803 

(64.6 mg/kg) and 178809 (50.8 mg/kg in the duplicate sample; original sample concentration was only 

4 mg/kg) only slightly exceeded the 8QG; therefore, risks to plants and soil invertebrates at these two 

locations, although possible, are likely low. However, concentrations at locations 178811 and 178812 

were 348 and 131 mg/kg, respectively. Because these concentrati.ons were seven and three times 
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greater than the SQG and they appear to be a "hot spot" for other metal COPCs, risks to plants and soil 

invertebrates at these locations are likely. 

Vanadium 

Vanadium was initially selected as a COPC because the maximum concentration exceeded the USEPA 

Eco-SSL. However, the Eco-SSL is based on risks to birds and not risks to plants and soil invertebrates. 

Eco-SSLs for risks to plants and soil invertebrates are not available; therefore, vanadium concentrations 

at SWMU 17 were compared to the Canadian SQG (130 mg/kg) (EC, 1999c) to evaluate risks to these 

receptors. 

The Canadian SQG of 130 mg/kg corresponds to the third of 1 O data points, which is the 251
h percentile 

based on seedling emergence by lettuce. The maximum vanadium concentration of 51.8 mg/kg in 

sample 17-8-07-00 is less than the SQG, so risks to plants and invertebrates from vanadium are 

expected to be negligible. 

Zinc was initially selected as a COPC because the maximum concentration exceeded the ESV. The ESV 

is based on the ORNL plant benchmark; therefore, zinc concentrations were compared to the following 

alternate benchmarks to evaluate risks to earthworms and further evaluate risks to plants: 

• Canadian SQG - 200 mg/kg (EC, 1999g) 

• ORNL earthworm value - 100 mg/kg (Efroymson et al., 1997b) 

The Canadian SQG of 200 mg/kg is the lowest LOEC of the plants and invertebrate dataset and is based 

on an effect on seedling emergence for radish (EC, 1999g). The ESV (i.e., ORNL plant value) of 

50 mg/kg was based on toxicity data from fewer plant studies than were used to develop the Canadian 

SQG. The majority of the studies had NOEC and LOEC values greater than 50 mg/kg, with many greater 

than 100 mg/kg and several greater than 200 mg/kg. Therefore, the ORNL plant benchmark appears to 

be somewhat conservative. The ORNL earthworm value of 100 mg/kg is slightly lower than effects 

concentrations from available studies. These included measures of cocoon production of Eisenia fetida 

of 136 mg/kg and 142 mg/kg, and an LC50 for Eisenia fetida divided by five of 132 mg/kg. 

Four locations have zinc concentrations exceeding the ESV (i.e., ORNL plant benchmark and lowest of 

the benchmarks): 17S803, 17S811, 17S812, and 17S817. Concentrations at 17S811 (1,510 mg/kg), 

17S812 ( 1,400 mg/kg), and 17S817 (309 mg/kg) exceeded both the ORN L earthworm and SQG 

benchmarks. Although these benchmarks are likely conservative, as discussed above, risks to terrestrial 
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plants and soil invertebrates are possible at these locations, especially at locations 17SB11 and 17SB12 

where elevated levels of other metal COPCs were detected and risk from cumulative metal toxicity is 

possible. 

7.4.4.2 Sediment COPCs 

The following is a summary of the Step 3a evaluation for sediment invertebrates exposed to sediment 

COPCs at SWMU 17. One sediment sample (17-0-01-1001 corresponding to location 17SD01) was 

collected from the marshy area approximately 400 feet east (and downgradient) of the site. 

Carbon disulfide 

Carbon disulfide was initially selected as a COPC in sediment because an ESV is not available. No 

alternate benchmarks for carbon disulfide are available. Because only one sediment sample was 

collected for evaluation, other Step 3a factors such as frequency of detection and spatial distribution 

cannot adequately evaluate risks to benthic invertebrates from this COPC. Carbon disulfide occurs 

naturally in sediment as discussed in Section 7.4.3.2; therefore, further evaluations of carbon disulfide are 

not possible. The uncertainties involved in not having toxicity data are discussed in Section 7.5.2. 

4.4'-DDE 

4,4'-DDE was initially selected as a COPC because the detected concentration (3.6 µg/kg) was slightly 

greater than the ESV. However, the Region 4 ESV is based on the POL rather than effects to sediment 

invertebrates. An effects value of 1.58 µg/kg for total DDT is listed by USEPA Region 4 and is the ER-L 

from Long et al. (1995) for marine and estuarine. sediments. The detected concentration of 3.6 µg/kg 

exceeds the ER-L but is significantly less than the ER-M of 46.1 µg/kg. 

The 4,4'-DDE concentration was further compared to the consensus-based TEC for total DDTs of 

5.28 µg/kg. Because 4,4'-DDD and 4,4'-DDT were not detected in the sediment sample, the total DDT 

concentration of 3.6 µg/kg is less than the TEC for total DDTs of 5.28 µg/kg. For this reason and because 

the 4,4'-DDE concentration only slightly exceeds the ER-L for total DDT, risks to sediment invertebrates 

are probably minor. 

Endosulfan sulfate 

Endosulfan sulfate was initially selected as a COPC because an ESV is not available. The alternate 

benchmark selected for endosulfan sulfate is the USEPA Ecotox Threshold of 5.4 µg/kg for endosulfan 

(mixed isomers) (USEPA, January 1996). The USEPA Ecotox Threshold is the sediment quality 

benchmark calculated by equilibrium partitioning and assuming 1 percent organic carbon. The 
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endosulfan sulfate detected concentration of 2.8 µg/kg is less than the Ecotox Threshold; therefore, risks 

to sediment invertebrates are negligible. 

Heptachlor 

Heptachlor was initially selected as a COPC because an E5V is not available. The only available 

alternate benchmark for heptachlor is the 5CV of 68 µg/kg (Jones et al., 1997). The 5CV was calculated 

by equilibrium partitioning and assuming 1 percent organic carbon (Jones et al., 1997). The detected 

heptachlor concentration of 1.5 µg/kg is less than the 5CV; therefore, risks to sediment invertebrates are 

negligible. 

Aluminum 

Aluminum was initially selected as a COPC because an E5V is not available. The benchmark selected 

for aluminum is the TEL of 25,500 mg/kg (Buchman, 1999). The TEL represents the concentration below 

which adverse effects on survival or growth of the amphipod Hya/ella azteca are expected to occur only 

rarely in 28-day tests (MacDonald et al., 2000). Additionally, the upgradient aluminum concentration at 

location 235008 was 26,400 mg/kg. 

The maximum concentration of 20,900 mg/kg is less than the TEL and the upgradient concentration at 

location 235008; therefore, risks to sediment invertebrates are negligible. 

Arsenic 

Arsenic was initially selected as a COPC because the detected concentration of 9.4 mg/kg slightly 

exceeded the E5V of 7.24 mg/kg. However, the upgradient arsenic concentration at location 235008 

was 18.3 mg/kg. Therefore, the detected arsenic concentration is within background conditions, and site

related risks to sediment invertebrates are not expected. 

Barium 

Barium was initially selected as a COPC because an E5V is not available. The only available alternate 

benchmark for barium is the AET of 48 mg/kg (Buchman, 1999). Additionally, the upgradient barium 

concentration at location 238008 was 36.2 mg/kg. 

The detected concentration of 27.6 mg/kg is less than the AET and the upgradient concentration at 

location 235008. Although the paucity of lower-effects toxicity data inhibits a complete evaluation of risks 

posed by barium, barium is a common element in sediments and it is not generally associated with 
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significant toxicity (AT8DR, 1992). Additionally, the detected barium concentration is less than the 

upgradient concentration. For these reasons, risks to sediment invertebrates are negligible. 

Beryllium 

Beryllium was initially selected as a COPC because an E8V is not available. No alternate benchmarks 

.are available for beryllium. However, beryllium was detected at the upgradient location 23$008 at a 

concentration of 1.6 mg/kg. The detected beryllium concentration of 1.3 mg/kg is less than the upgradient 

concentration, and site-related risks to sediment invertebrates are not expected. 

Cobalt was initially selected as a COPC because an E8V is not available. No alternate benchmarks for 

cobalt are available. The detected cobalt concentration of 10.5 mg/kg is less than the upgradient 

concentration of 11.3 mg/kg at location 23$008. Therefore, site-related risks to sediment invertebrates 

are negligible. 

Iron was initially selected as a COPC because an E8V is not available. Therefore, iron concentrations 

were compared to the Canadian 8QGs. The Canadian LEL of 20,000 mg/kg (OMOE, 1993) indicates the 

level of sediment contamination that has no effect on and can be tolerated by the majority of sediment

dwelling organisms. The Canadian sediment guidelines were developed by first calculating the goth 

percentile of the concentrations evaluated in toxicity studies where a species was present, and then 

plotting the goth -percentile concentrations for all of the species considered to develop the guideline. The 

5th percentile of the plot was selected as the LEL for metals. . The detected concentration of iron 

(24,500 mg/kg) slightly exceeds the LEL but is less than the upgradient iron concentration of 

34,600 mg/kg at location 238008. Therefore, although the iron concentration slightly exceeds the 

conservative LEL, the detected iron concentration is less than the upgradient concentration, and site

related risks to sediment invertebrates are not expected. 

Lead was initially selected as a COPC because the detected concentration of 35.2 mg/kg slightly 

exceeded the E8V of 30.2 mg/kg. The upgradient concentration at location 238008 was 26.8 mg/kg. 

Although the detected concentration slightly exceeded the conservative screening level and the 

upgradient concentration at location 238008, the detected concentration was not significantly greater 

than these concentrations, and site-related risks to sediment invertebrates at this location are minor at 

worst. 
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Manganese was initially selected as a COPC because an ESV is not available. The only available 

benchmark for manganese is the Canadian Sediment Guidelines LEL of 460 mg/kg (OMOE, 1993). The 

LEL indicates the level of sediment contamination that has no effect on and can be tolerated by the 

majority of sediment-dwelling organisms. The upgradient concentration at location 23SD08 is 352 mg/kg. 

The detected manganese concentration of 256 mg/kg is less than the LEL and the upgradient 

concentration at location 23SD08; therefore, risks to sediment invertebrates are negligible. 

Mercury 

Mercury was initially selected as a COPC because the detected concentration of 0.39 mg/kg exceeded 

the ESV of 0.13 mg/kg. The mercury concentration at the upgradient location 23SD08 was 0.14 mg/kg. 

The Region 4 ESV is based on the TEL from MacDonald (1994). The TEL represents the "minimal 

effects range" and is defined as the upper limit of the range of sediment concentrations dominated by no

effects data. Concentrations less than the TEL are considered to not represent significant hazards to 

aquatic organisms. The PEL is the lower limit of the range of sediment concentrations that are usually or 

always associated with adverse biological effects. Sites where contaminant concentrations are greater 

than the TEL but less than the PEL represent a range where adverse biological effects are possible but 

not necessarily probable. MacDonald (1994) suggests that site specific conditions will likely control 

whether or not toxicity to sediment-dwelling organisms occurs. 

The PEL for mercury is 0.696 mg/kg. Because only one sediment sample was collected for evaluation, 

information regarding site-specific conditions is limited. Additionally, other Step 3a factors such as 

frequency of detection and spatial distribution cannot adequately evaluate risks to sediment invertebrates 

from this COPC. However, the detected mercury concentration is closer to the TEL than the PEL and, 

although possible, risks are likely minor. 

Vanadium 

Vanadium was initially selected as a COPC because an ESV is not available. The only available 

alternate benchmark for vanadium is the AET of 57 mg/kg (Buchman, 1999), which is based on marine 

organisms. The detected vanadium concentration of 60.9 mg/kg slightly exceeds the AET but is less than 

the upgradient concentration of 63.7 mg/kg at location 23SD08. Although the paucity of lower-effects 

toxicity data inhibits a complete evaluation of risks posed by vanadium, the detected vanadium 
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concentration is less than the upgradient concentration. For these reasons, risks to sediment 

invertebrates are negligible. 

7.4.4.3 Surface Water COPCs 

The following is a summary of the Step 3a evaluation for aquatic organisms exposed to surface water 

COPCs at SWMU 17. 

Aluminum 

Aluminum was initially selected as a COPC because the detected concentration of 1,400 µg/L exceeded 

the freshwater ESV of 87 µg/L. The freshwater ESV is based on the chronic USEPA AWQC. The 

detected concentration exceeds the ESV (i.e., AWQC) but is less than the upgradient concentration of 

1,760 µg/L and two times the upgradient concentration of 3,520 µg/L at location 23SW08. Therefore, 

although the aluminum concentration slightly exceeds the conservative AWQC, the detected aluminum 

concentration is less than the upgradient concentration, and site-related risks to aquatic organisms are 

not expected. 

Barium. cobalt, iron. manganese. and vanadium 

These inorganics were initially selected as COPCs because screening levels were not available for 

comparison. The alternate benchmarks selected for comparison are the Tier II values (i.e., ORNL aquatic 

SCVs) for barium, cobalt, manganese, and vanadium (Suter and Tsao, 1996) and the USEPA AWQC for 

iron. 

The SCV for barium is 4.0 µg/L. Although the detected concentration of barium (47.3 µg/L) exceeds the 

conservative SCV, the USEPA 1986 Quality Criteria for Water (the Gold Book) states that the soluble 

barium concentration would have to exceed 50 mg/L (50,000 µg/L) in fresh and marine waters before 

toxicity to aquatic life is expected. The Gold Book indicates that in most natural waters, a sufficient 

amount of sulfate or carbonate exists to precipitate barium as an insoluble, non-toxic compound. 

Additionally, the detected barium concentration is similar to two times the upgradient concentration 

(46.6 µg/L) at location 23SW08. Therefore, site-related adverse risks to aquatic organisms from barium 

in surface water are not expected. 

The SVC for cobalt is 23 µg/L. The detected concentration of cobalt (2.9 µg/L) is less than the SCV; 

therefore, risks to aquatic organisms from cobalt are expected to be negligible. 
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The USEPA AWQC for iron is 1,000 µg/L. The detected iron concentration of 2,740 µg/L exceeds the 

AWQC; however, as noted in the Gold Book "iron in water may be present in varying quantities 

dependent upon the geology of the area and other chemical components of the waterway." Because only 

one surface water sample was collected for evaluation, information regarding site- specific conditions is 

limited. Additionally, other Step 3a factors such as frequency of detection and spatial distribution cannot 

adequately evaluate risks to aquatic organisms from this COPC. However, the detected iron 

concentration is similar to two times the upgradient concentration (2,480 µg/L). Therefore, although risks 

to aquatic organisms are possible because the detected concentration exceeds the AWQC, site-related 

risks to aquatic organisms at this location are likely minor at worst. 

The SCV for manganese is 120 µg/L. Although the detected manganese concentration (169 µg/L) is 

greater than the SCV, the USEPA Gold Book indicates that ions of manganese are found rarely at 

concentrations above 1,000 µg/L and, because the tolerance values reported range from 1,500 µg/L to 

over 1,000,000 µg/L, manganese is not considered to be a problem in fresh waters (USEPA, May 1986). 

Although the Gold Book does not discuss tolerance values for saltwater species, the maximum 

concentration is much less than the 1,000 mg/L reported for fresh waters. For this reason and because 

the SCV for manganese is very conservative (Suter and Tsao, 1996), risks to aquatic life from 

manganese are expected to be negligible. 

The SCV for vanadium is 20 µg/L. The detected vanadium concentration (5.2 µg/L) is less than the SCV; 

therefore, risks to aquatic organisms from vanadium are negligible. 

Silver was selected as a COPC because the maximum concentration of 1 .3 µg/L exceeded the Region 4 

saltwater and freshwater screening values. Silver was not detected in the sample collected from the 

upgradient location 23SW08. Silver was not detected in surface soil or sediment samples at SWMU 17, 

so the source of silver in surface water is uncertain. Because the concentration exceeds the ESV, 

potential risk exists. However, the chronic ESV is based on data available for only one species and may 

not be truly representative of toxicity at this location. Furthermore, because silver was not detected in 

surface soil or sediment, the concentration in the single surface water sample does not appear to be site 

related. 

7.4.4.4 Food-chain Modeling 

Appendix G.4 presents the food-chain modeling calculations. Similar to the surface soil screening for 

plants and soil invertebrates, an evaluation of maximum concentrations was first conducted. Two 

scenarios were considered: (1) maximum detected concentrations in surface soil, conservative exposure 
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factors, and 901h-percentile BAFs and (2) average detected concentrations in surface soil, less 

conservative exposure factors, and average BAFs. Tables 7-10 and 7-11 present the HQs for the 

herbivorous and insectivorous representative species under the conservative exposure scenario and the 

average exposure scenario, respectively. The results of the food-chain modeling for 8WMU 17 are 

discussed below. 

Herbivores 

Under the maximum (conservative) exposure scenario, NOAEL-based HQs for all metals detected 

(cadmium, chromium, copper, lead, mercury, nickel, and zinc) exceeded 1.0. Pesticide and PCB HOs 

under the maximum screening were less than 1.0 for the representative herbivorous bird and small 

mammal. Generally, HQs were greater for the herbivorous bird than tor the herbivorous small mammal. 

Under the average exposure scenario, both NOAEL- and LOAEL-based HQs were less than 1.0 for the 

representative herbivorous small mammal (i.e., the cotton mouse). Only lead and mercury had NOAEL

based HQs slightly exceeding 1.0 ( 1.1 and 3.3, respectively) tor the herbivorous bird, but all LOAEL

based HQs were less than 1.0. 

The lead NOAEL-based HQ for the mourning dove was slightly greater than 1.0 (HQ =1.1) due to lead 

concentrations at locations 178811 (667 mg/kg) and 178812 (670 mg/kg). The average lead 

concentration at 8WMU 17 excluding these two locations is 41.42 mg/kg. The NOAEL-based HQ for the 

herbivorous bird is less than 1.0 using a concentration of 41.42 mg/kg. Therefore, risks to herbivorous 

receptors at 8WMU 17 are limited to the vicinity of locations 178811 and 178812 but are minor 

considering that herbivorous birds would obtain only a small portion of their food from the site. Food

chain-related risks are negligible at all other locations. 

The mercury NOAEL-based HQ for the mourning dove (HQ = 3.3) is due to the two greatest mercury 

detections at locations 178817 (1.8 mg/kg) and 178812 (1.7 mg/kg). The average mercury 

concentration excluding these two locations is 0.058 mg/kg. The NOAEL-based HQ tor the herbivorous 

bird is less than 1.0 using a concentration of 0.058 mg/kg. Therefore, it appears that risks are limited to 

locations 178817 and 178812 but are minor considering that herbivorous birds would obtain only a small 

portion of their food from the site. Risks to herbivorous birds from mercury are negligible at all other 

locations. 
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Under the conservative exposure scenario, NOAEL-based HQs for three pesticides, three PCBs, and all 

metals detected (cadmium, chromium, copper, lead, mercury, nickel, and zinc) exceeded 1.0. Generally, 

HQs were greater for the insectivorous bird than for the insectivorous small mammal. 

Under the average exposure scenario, only NOAEL-based HQs were greater than 1.0 for insectivorous 

receptors; all LOAEL-based HQs were less than 1.0. Aroclor-1248 and mercury NOAEL-based HQs were 

greater than 1.0, at 2.6 and 1.1, respectively, for insectivorous small mammals represented by the shrew. 

Chromium, lead, mercury, and zinc NOAEL-based HQs exceeded 1.0 for insectivorous birds represented 

by the woodcock. 

Although the Aroclor-1248 NOAEL-based HQ exceeded 1.0 in the average exposure scenario for the 

short-tailed shrew, Aroclor-1248 was detected in only 1 of 19 surface soil samples (location 178611 ). 

Although risks to insectivorous small mammals are possible from this PCB in the vicinity of this location, 

risks are negligible at all other locations. It should be noted that it is highly unlikely that small mammals 

would be feeding solely at this location, particularly, because 178811 represents such a small, potentially 

contaminated area. This location is bounded to the west by the adjacent roadway and to the southeast 

by location 178826 where Aroclor-1248 was not detected. Location 178811 however is not bounded to 

the immediate south and north/northeast. Risks to insectivorous birds could not be quantified due to the 

lack of PCB TRVs for avian receptors. 

The NOAEL-based HQ for chromium exceeded 1.0 in the average exposure scenario for the American 

woodcock. This exceedance is attributed to the location of the maximum concentration (392 mg/kg) at 

location 178811. The average concentration excluding location 178811 is 17.9 mg/kg. The NOAEL

based HQ for the American woodcock is less than 1.0 using a concentration of 17 .9 mg/kg and the 

average exposure parameters. Therefore, risks to insectivorous birds from chromium are limited to the 

vicinity of location 178811 and negligible at all other locations. As noted above, it is unlikely that 

insectivorous birds will feed solely at this location. 

In the average exposure scenario (Table 7-11 ), lead HQs were less than 1.0 for mammal insectivores and 

exceeded 1.0 for avian insectivores represented by the woodcock (HQ =3.7) only for the NOAEL-based 

HQ; the LOAEL-based HQ was 0.37. The NOAEL based HQ of 3.7 is not particularly elevated 

considering that insectivorous birds would obtain only a small portion of their food from the site. For 

example, the home range of the woodcock is approximately 61 acres (Table 7-7), but 8WMU 17 

encompasses only about 0.4 acre. The NOAEL-based HQ would be significantly less than 1.0 if a 

woodcock area use factor was incorporated. Therefore, risks to insectivorous birds from lead appear to 

be minimal. 
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The mercury NOAEL-based HQ for the short-tailed shrew only slightly exceeded 1.0 (HQ = 1.1 ). Mercury 

concentrations were greatest at locations 17S817 (1.8 mg/kg) and 17S812 (1.7 mg/kg). The average 

mercury concentration excluding these two locations is 0.058 mg/kg. Mercury food-chain HQs for the 

shrew are less than 1.0 using a concentration of 0.058 mg/kg. Therefore, it appears that risks to 

insectivorous small mammals are limited to the vicinity of locations 17S817 and 17S812 and negligible at 

all other locations. NOAEL-based HQs for the American woodcock are not particularly elevated 

considering the relatively large home ranges for this species or other insectivorous birds. 

The zinc NOAEL-based HQ was greater than 1.0 (HQ = 5.7) in the average exposure scenario for the 

American woodcock. Two locations, 17S811 and 17S812, had particularly elevated concentrations of 

zinc with respect to other locations across the SWMU. In fact, maximum concentrations of many metals 

were detected at these locations. The average zinc concentration excluding these two locations is 

42.3 mg/kg. The NOAEL-based HQ for zinc in the American woodcock food-chain model is only slightly 

greater than 1.0 (HQ = 1.27) using a concentration of 42.3 mg/kg, which is not significant considering that 

insectivorous birds would obtain only a small portion of their food from the site. 

7.6 UNCERTAINTY 

Uncertainty is associated with all aspects of the ecological assessment methodology presented in the 

preceding sections. This section provides a summary of the uncertainties. 

7.6.1 Uncertainty in the Problem Formulation 

Measurement endpoints are used to evaluate the assessment endpoints selected for the SERA. For the 

SERA, the measures of effects are not the same as the assessment endpoints. Therefore, the measures 

are used to predict effects to the assessment endpoints by selecting surrogate species that were 

evaluated. For example, a decrease in reproduction of a shrew is used to assess a decrease in 

reproduction of the insectivorous small mammal population. However, predicting a decrease in 

reproduction of a shrew may either underprotect or overprotect the insectivorous small mammal 

population based on differences in factors such as ingestion rates, toxicity, food preferences, and home 

ranges between different species. 

As discussed in Section 7. 1 .1 , several endangered and threatened species or species of special concern 

are present at NSWC Crane, and a few may occasionally forage at SWMU 16. Risks to these species 

were not specifically calculated, but are probably minimal since these species do not significantly utilize 

habitats at the site. Risks to carnivorous mammals and birds were not evaluated because the 

contaminated portions of SWMU 16 and SWMU 17 represent only a small portion of these receptors 
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home range, although there is uncertainty with this conclusion because risks were not quantitatively 

evaluated. 

Risks to reptiles and amphibians are not quantitatively evaluated because exposure factors are not 

established for most species and toxicity data are very limited. 

7.6.2 Uncertainty in the Ecological Effects Characterization 

The contaminant dose to terrestrial wildlife is calculated using an equation that incorporates ingestion 

rates, body weights, BAFs, and other exposure factors. These exposure factors are obtained from 

literature studies or predicted using various equations. Ingestion rates and body weights vary among 

species, especially among species inhabiting different areas. 

Literature-based BAFs used in food-chain modeling often vary between species and sites. Additionally, 

bioaccumulation of contaminants into various biological media (e.g., plants, invertebrates, benthic 

invertebrates, and fish) depends on characteristics of the media such as pH, organic carbon, etc. 

Therefore, actual BAFs at the sites may be different than those used in the SERA and obtained from the 

literature. BAFs for estimating concentrations of pesticides in benthic invertebrate tissue were not 

available, so BAFs for estimating concentrations in fish were used for the marsh wren food-chain models. 

Similarly, BAFs for estimating metals concentrations in fish were not available, so sediment BAFs for 

estimating metals concentrations in benthic invertebrates were used for the raccoon food-chain models. 

Also, the bioavailability of contaminants reported in toxicity studies is typically greater than the 

contaminants in environmental media. Typically, highly bioavailable forms of the chemicals are used 

when conducting toxicity tests and/or conducting dosing studies for wildlife. For example, many of the 

toxicity tests used to develop screening levels for inorganics use highly bioavailable forms of the metal, 

such as metal salts, which in many cases are much more toxic than equivalent concentrations of the 

inorganics in field collected soils (Allen, 2002). 

There is uncertainty in the chemical data collected at the site. Measured levels of chemicals are only 

estimates of the true site chemical concentrations. Samples were deliberately biased toward known or 

suspected high concentrations so predicted doses are higher than actual doses. Whereas this is a 

conservative approach in predicting exposure concentrations, actual exposure of ecological receptors to 

chemical concentrations at SWMUs 16 and 17 are likely overestimated. In particular, wildlife typically 

roam over multiple sample locations and are unlikely to obtain all their food from within the most 

contaminated areas at SMWUs 16 and 17. However, it is possible that "hot spots" in SWMU 17 surface 

soil were missed, considering the random nature of historical operations. Because the contaminated 
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areas occupy only a very small portion of the overall ecological habitat at SWMUs 16 and 17, discussions 

of the overall risks to ecological receptors were included in Sections 7.4.3.4 and 7.4.4.4. 

Laboratory-derived NOAELs and LOAELs might not adequately represent toxicity thresholds for receptors 

under field conditions. In addition, NOAELs and LOAELs derived for species used in toxicity tests might 

not adequately represent toxicity thresholds for other species. These uncertainties may overestimate or 

underestimate potential risks. 

Toxicological data for a few of the chemicals (for a few of the receptor types) are limited or do not exist. 

This occurred for several COPCs in surface soil, sediment, and surface water, but it did not affect the 

outcome of the risk assessment because the chemicals without toxicity data were evaluated using 

surrogate chemicals, other Step 3a considerations, or were only detected at locations where 

concentrations for other COPCs were particularly elevated. Although there is uncertainty in using a 

surrogate chemical when evaluating toxicity, attempts were made to lessen the uncertainties by providing 

the toxicological basis of the alternate benchmarks when they were used. 

7.6.3 Uncertainty in the Exposure Assessment 

Several alternate benchmark values were used to gain a better understanding of the relationship between 

the concentrations of the selected COPCs to the overall ecological assessment of the site. Additionally, 

alternate benchmarks were used in cases where it appeared that the screening was too conservative to 

adequately representative toxicological exposure to ecological receptors. Freshwater alternate 

benchmarks were also used for sediment and surface water in the Step 3a evaluation in the absence of 

saltwater values. However, freshwater alternate benchmarks were only used when no other toxicity data 

were available. There is some uncertainty involved when using alternate benchmarks {and substituting 

freshwater benchmarks for saltwater values); however, attempts were made to lessen the uncertainties by 

providing the toxicological basis of the alternate benchmarks when they were used. 

Soil samples evaluated in this risk assessment consisted of samples no deeper than 1 foot below the soil 

surface. However, tree roots extend deeper than 1 foot below the surface, and mammals such as moles 

could burrow deeper than 1 foot. With the exception of moles and trees, terrestrial species at the site 

would rarely (if ever) be exposed to soils deeper than 1 foot below the surface. The uncertainty resulting 

in evaluating only surface soils; therefore, is negligible. 

7.6.4 Uncertainty in the Risk Characterization 

Risk characterization uncertainties result from the combination of the above uncertainties. For example, 

the assessment of risks to herbivorous, insectivorous, and piscivorous receptors via the food chain is 
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hindered by uncertainties such as the derivation of the TRVs, the process used to derive BAFs, and the 

choice of the best species to represent small mammal and bird receptors. A weight-of-evidence 

approach to assess risks was used to reduce the overall uncertainty in these situations. 

Uncertainty in risk characterization also results from the lack of data regarding the toxicity of multiple 

chemicals. For example, soil concentrations of some COPCs were particularly elevated at the same 

locations. The extent to which these concentrations might contribute to cumulative toxicity at these 

locations is uncertain. 

7.7 SUMMARY AND CONCLUSIONS 

A SERA was performed for SWMUs 16 and 17 at NWS Charleston. Several chemicals were retained as 

COPCs as a result of the initial screening of surface soil, sediment, and surface water. These chemicals 

were further evaluated and data were scrutinized as a part of the Step 3a refinement. 

7.7.1 SWMU 16 

Plants and Soil Invertebrates 

In surface soil, many chemicals were initially selected as COPCs. Concentrations of Aroclor-1254, 

antimony, cadmium, chromium, lead, mercury, and zinc pose risks to soil invertebrates and plants. 

However, elevated concentrations for these final COPCs are limited to location 16SS02. Although 

localized impacts from these COPCs could occur in the vicinity of 16SS02, no impacts to plants and 

invertebrates at SWMU 16 are expected at other locations. 

Benthic Invertebrates and Aquatic Organisms 

In sediment, several chemicals were initially selected as COPCs. Potential risk due to concentrations of 

alpha- and gamma-BHC, Aroclor-1242, copper, mercury, and nickel are possible because concentrations 

at some locations exceeded toxicity data. However, maximum screening HQs based on Region 4 ESVs 

were relatively low (alpha-BHC HQ= 4.2, gamma-BHC HQ= 1.9, Aroclor-1242 HQ= 4.8, copper HQ= 

5.3, mercury HQ = 2.2, and nickel HQ = 1.8). 

In surface water, several chemicals were initially selected as COPCs. Aluminum and iron were detected 

at concentrations greater than alternate benchmarks at locations 16SW05 and 16SW07; these locations 

are located south and downgradient of the debris area in the southeastern boundary of the SWMU, and it 

is possible that contaminants in surface soil have migrated to these locations. However, at all other 

surface water locations risks are negligible. 
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Potential risks to insectivorous and herbivorous small mammals and birds from bioaccumulative 

contaminants in surface soil were evaluated. Based on the food-chain modeling results, Aroclor-1254, 

cadmium, chromium, lead, mercury, and zinc pose potential risks to insectivorous and/or representative 

herbivorous receptors, but only in the vicinity of location 16SS02. 

Risks to piscivorous small mammals and birds from bioaccumulative contaminants in sediment were also 

evaluated. Aroclor-1242 and mercury pose potential risks to piscivorous receptors only for any receptors 

that forage exclusively at locations 168002 and 16S005, respectively. 

7.7.2 SWMU 17 

Plants and Soil Invertebrates 

In surface soil, several chemicals were initially selected as COPCs. Concentrations of chromium, copper, 

lead, manganese, nickel, and zinc pose risks to soil invertebrates and plants. Concentrations of these 

metals were greater than alternate toxicity guidelines for plants and invertebrates at some locations, in 

particular locations 17S811 and 17S812. Potential risk is probably minimal at other locations. 

Benthic Invertebrates and Aquatic Organisms 

In sediment, several chemicals were initially selected as COPCs; however, after the Step 3a refinement, 

no chemicals were determined to pose potential risks overall. 

In surface water, several chemicals were initially selected as COPCs; however, after the Step 3a 

refinement, no chemicals were determined to pose potential site-related risks. 

Summarv of Food-chain Modeling 

Based on the food-chain modeling results, Aroclor-1248, chromium, lead, mercury, and zinc 

concentrations pose potential risks to insectivorous and/or herbivorous small mammals and birds. 

However, risks were isolated to the vicinity of 17SB11 and 17S812, and to a lesser extent, 17S817. 
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TABLE 7-1 

ECOLOGICAL COPC SELECTION - SURFACE SOIL 
SWMU 16 

CHARLESTON, SOUTH CAROLINA 
PAGE 1 OF2 

Minimum Maximum 
verageof 

All Region 4 Hazard 
Concentration Concentration Detections Sem les ESV Quotient COPc€4> 

1300 J 1700 J 16·$-04-00 1500 

450 460 16-$-03-00 455 
240J 6100000 16·S-02-00-D 1650163 

9400 16000 16-S-02-00-D 12700 
14000 26000 16·S-02-00-D 20000 
34000 J 70000 J 16-S-02-00-0 52000 

870 J 1900 J 16-S-02-00-0 1385 

1.4 J 1.4 J 16-$-03-00 1.4 
3.1 J 4.6 16-S-04-00 3.9 
4.8 4.8 16-S-04-00 4.8 
4.5 9.4 16-S-04-00 

40000 59000 16-$-02-00 49500 

3030 14200 16-S-01-00 8734 
98.3 122 16-S-02-00-0 110 

16-S-01-00 
16·8-03-00 

1.1 3.9 16-S-04-00 3.2 
13.5 207 16-S-02·00-D 56.9 
0.16 60.7 16-S-02-00 17.6 
274 1440 16-$-02-00 561 

11 667 16-S-02·00-D 154 
0.52 1.1 16·$-01-00 0.84 

2.4 58.1 16-8-02-00-D 16 
1520 J 15800 J 16-S-01-00 10936 

7.8 12400 16-$-02-00-0 2759 
626 1230 16-8-01-00 881 
9.4 41.4 J 16-S-04-00 24 

0.02 0.11 16-S-02-00-D 0.04 
1.6 4.7 16·8-04-00 3.1 

236 641 16-S-01·00 476 
0.67 0.69 16-S-04-00 0.7 
1590 4160 16-S-01·00 2675 

3.8 34.1 16-S-01-00 22 
5.4 157 16-S-02-00 41 

764 

1184 
1237673 

3330 
5155 
13155 
501 

93 
94 
93 

12383 

8734 
28 

3.2 
56.9 
13.2 
561 
154 
0.73 
16 

10936 
2759 
881 
24 

0.04 
3.1 
476 
1.3 

2675 
22 
41 

NA 

NA 
NA 
NA 

200.000 
NA 

100,000 

2.5 
2.5 
2.5 
2.5 
20 

7.8 
50 

NA 

NA 
NA 
NA 

0.13 
NA 

YES 
YES 
YES 
~ 

YCS 
0.02 NO 

056 NO 
1 s Yrs 
1 9 Y[S 
38 YES 
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NA NO 
0.85 NO 
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Frequency 
of 

Parameter Detection 
MlaceHaneous Parameters (mg/kg) 

ITotal Organic carbon I 212 ~otal Solids(%) 414 

TABLEM 

ECOLOGICAL COF'C SELECTION - SURFACE SOIL 
SWMU16 

Minimum 
Concentration 

19000 
43 

CHARLES1roN, SOUTH CAROLINA 
PAGE20F2 

~mpleot Avwaga of 
Maximum Maximum Poaltlve 

Concentrat101r1 Detection Detectlona 

25000 16-$-04-00 22000 
84 16-$-01-00 72 

AveraQllof 
All 

Samples 

22000 
72 

1 - USEPA Ecological Soil Screening Level. 

Reglon4 
ESV 

NA 
NA 

2- Aluminum is considered a COPC only when 1he soil pH Is less than 5.S. Soll pH dal:a are not available for SWMU 16 or vicinity. 
3 - Iron is not expected to be toxic to plants with a soil pH between S arid a. Soil pH data are not available for SWMU 16 or vicinity. 
4 - Chemicals retained as COPCs are rurther evaluated in the Step 3a ev'aluation (see Section 7 .4.3.1 ). 

J =Estimated value. 

Hazard 
Quotient coPC'4> 

NA NO 
NA NO 



TABLE7-2 

ECOLOGICAL COPC SELECTION - SEDIMENT 
SWMU16 

CHARLESTON, SOUTH CAROLINA 

Frequency Sample of Average of. 
of Minimum Maximum Maximum Positive Average of Region 4 Hazard 

Detection Concentration Concentration Detection Detections All Sam les ESV Quotient COPC121 

2J 17 J 8.5 9.5 NA NA 

1 
44 J 200 J 16-0-03-1001 101 2 3 0 
19 J 160 J 16-0-03-1001 79 3 4 330 
2 J 1100 J 16-0-02-1001 6 NA 

130 J 130 J 16·0·03-1001 130 493 NA 
190 J 710 J 16-0-02-1001 450 510 330 
42 J 350 J 16-0-03-1001 141 305 330 

120 J 120 J 16-0-03-1001 120 492 NA 
190 J 190 J 16-0-03-1001 190 502 330 

81 J 940 J 16-0-02-1001 460 493 330 
40 2,750 16-0-02-1001 1684 

.2 3 
J .2 3. 3.3 

1 J 4.4 J 0-06-1001 4.6 3.3 
2.2 13.2 16-0-06-1001 3.3 
3.7 J 3.7 J 16-0-02-1001 3.7 3.1 1.7 
160 J 160 J 16-0-02-1001 160 48.6 
26 J 26 J 16-0-02-1001 26 30 
3.3 J 3.3 J 1 0-02-1001 3.3 3.1 

7J 14 1 0-03-1001 11 6.2 
J -03-100 3.8 

7!7 3640 45100 J 2 NA 
617 14.6 J 20.6 J 16-0-05-1001 15.1 7.24 
7!7 5.7 49.6 J 16-0-05-1001 34 NA 

16·0-03-1001 
16-0-04-1001 

0.18 1.8 J 16·0-05-1001 1.3 1.3 NA 
714 3240 J 16-0-03-1001 2384 2384 NA 
6.9 71.6 J 16-0-04-1001 53 52.3 

0.69 14.1 J 16-0-06-1001 9.4 9.4 NA 
1.2 100 J 16-0-02-1001 40.6 40.6 18.7 



TABLE 7-2 

ECOLOGiCA1. COPC SELECTION - SEDIMENT 
SWMU16 

CHARLESTON, SOUTH CAROUNA 

Frequency Sample of Average of 
of Minimum Maid mum Maximum PO&ittve AV9f1198 of Reglon4 Huard 

Parameter Detection Concentration Concentration Detection Detections AllSam las ESV Quotient COPC<21 

7f7 3720 51400 J 16-D-05-, 001 31796 31796 NA 
7f7 5.4 46.5 J 16-0-02-1001 31 31 30.2 
7f7 486 7960 J 16-0-03-1001 5889 5889 NA 
1f7 12.8 234 J 16-D-05-1001 144 144 NA 
1f7 0.29 J 0.29 J 16-0-05-1001 0.3 0.09 0.13 
4f7 19.2 J 29.1 J 16-0-02-1001 23.5 15.8 15.9 
1f7 284 3980J 16-0-03-1001 3046 3046 NA 
4f7 1 2.6 J 16-0-05-1001 1.6 1.1 NA 
7f7 1480 18500 J 16-D-03-1001 12589 12589 NA 
7f7 7.1 79.4J 16-0-04-1001 61.6 61.6 NA 
7f7 8.4 158 J 16-0-02-1001 95 95 124 

Miscellaneous Parametera 
!Total Solids !%l I 7f7 20 77 J 1s-0-0Moo1-o I 32.5 32.5 NA NA NO 

1 ·Region 4 screening value for gamme-BHC. 
2 - Chemicals retained as COPCs are further evaluated in the Step 3a evaluation (see Section 7.4.3.2). 

J =Estimated value. 



TABLE 7-3 

ECOLOGICAL COPC SELECTION - SURFACE WATER 
SWMU16 

CHARLESTON, SOUTH CAROLINA 

Frequency Sample of Average of Reglon4 Region4ESV 

of Minimum Maximum Maximum Positive Average of ESV Region4ESV Selected tor Hazard 
Concentration Concentration Detection Detections All Sam les Saltwater Freshwater Screenln <3l Quotient COPC4l 

1/1 6J 6J 16-W-02-1001 6 6 NA NA NA NA 
1rT 0.7 J 0.7J 16-W-07-1001 0.7 2.2 45 84 45 0.02 

1114 0.66J 0.66J 16-W-01-1001 0.4 2.6 NA 310 310 0.002 
1/14 0.41 J 0.41 J 16-W-01-1001 0.3 2.6 NA NA NA NA 
1rT 0.21 0.21 16-W-07-1001 0.2 0.12 NA NA NA NA 

617 524 11000 16-W-05-1001 3401 2927 NA 87 87 
2rT 11.2 11.8 16-W-04-1001 11.5 4.6 NA 160 160 
1rT 3.9 4.5 16-W-01-1001-D 4.2 3.2 36 190 36 
717 17.6 63.4 16-W-05-1001 30 30 NA NA NA 
7{1 142000 186000 16-W-02-1001 159857 159657 NA NA NA 
2rT 11.7 12.8 16-W-02-1001 12.3 4.4 2.9 38.66 2.9 
617 704 9960 16-W-OS-1001 3138 2691 NA NA NA 
417 2.1 15.5 16-W-05-1001 6.1 4.4 8.5 18. 1 8.5 
717 419000 512000 16-W-02-1001 476714 476714 NA NA NA 
717 1.5 388 16-W-07-1001 113 113 NA NA NA 
2rT 0.05 0.09 16-W-05-1001 0.07 0.04 0.025 0.012 0.012 
717 138000 160000 16-W-01-1001 150714 150714 NA NA NA 
1(7 1.2 1.2 16-W-01-1001 0.9 1.01 0.23 0.012 0.012 
717 3250000 4270000 16-W-01-1001 3717857 3717857 NA NA NA 
617 2.1 24.2 16-W-05-1001 9.2 8.2 NA NA NA 
517 2 71 16-W-02-1001 36.7 27.8 86 343.08 86 

1 - Criterion is adjusted for a water hardness of 400 mt;VL 
2 • Criterion has not been adjusted for water hardness because an equation for the chronic value iS not available. Value shov.n is assuming a water hardness of 50 mg/l. and the value is 
likely very conservative. 

3 - Value selected for screening is the lesser of the saltwater and freshwater Cltteria. 
4 - Chemicals retained as COPCs are further evaluated in the Step 3a evaluation (see Sedlon 7.4.3.3). 

J = Estimated value. 



TABLE 7-4 

ECOLOGICAL COPC SELECTION - SURFACE SOIL 
SWMU 17 

CHARLESTON, SOUTH CAROLINA 
PAGE 1OF3 

Frequency 
of Minimum Maximum 

Detection Concentration Concentration 

Sample of 
Maximum 
Detection 

6J 17-8-06-00 
65 17-8-15-00-0 
3J 17-8-26-00 
2J 17-8-19-00 

23 17-8-14-00 
16 17-8-07-00 
14 J 17-8-26-00 
2J 17-8-06-00 

17-8-17-00 
5 3200 17-8-17-00-D 
6J 47 17-8-26-00 
7 - 7. 

J 42 J 17-8-11-00 
170 J 170 J 17-8-02-00 

1/19 52 J 52 J 
2/19 66 J 450 J 
1/17 460 460 
4/19 28 J 1000 J 
4/19 20 J 4 J 
5/19 36 J 1100 J 17-8-02-00 
3/19 23 J 370 J 17-8-02-00 
3/19 33 J 340 J -02-00 
1/19 1100 J 1100 J 17-8-02-00 
1/19 80 J 80 J 17-8-11-00 
1/17 450 J 450 J -8-02-00 
4/19 26 J 910 J 8-02-00 
2/19 90 J 130 J 1 -8-02-00 
1/19 74 J 74 J 1 -8-02-0 
4/19 26 J 1700 J 17-8-02-00 
1/19 170 J 170 J 17-8-02-00 
3/19 23 J 410 J 8-02-00 
I 92 J 17-8-02-00 

Average of 
Positive 

Detections 

4.6 
30 
3 
2 

13 
16 
12 
2 

825 
18 

42 
170 
52 

460 
244 

351 
231 
218 
665 
80 
450 

255 
110 
74 

371 
170 
212 
92 

Average of Region 4 Hazard 
All Sam les ESV Quotient COPC16> 

14 NA 
24 NA 
6.7 NA 
6.6 NA 
7.4 1 
3.7 NA 
8.2 2,000 
6.6 100 

120 1 3200 YES 
12 NA ~ YES 
7.1 NA ~ YES 

220 500 
205 20,000 
221 100<1) 

211 10 
245 NA 
214 100<1) 

1 0 
243 100<1) 

209 100<1) 

207 100<1
> 

234 NA 
223 NA 
218 NA 
217 100(1) 

195 100<1) 

200 NA 
241 100<1) 

205 30,000 
206 100<1

> 

201 100 



TABLE7-4 

ECOLOGICAL COPC SELECTION - SURFACE SOIL 
SWMU 17 

CHARLESTON, SOUTH CAROLINA 
PAGE20F3 

Frequency Sample of Average of 
of Minimum Maximum Maximum Positive Average of 

. Parameter Detection Concentration Concentration Detection Detections All Sam les 
3/19 19 J 1400 J 17-8-02-00 273 215 
5/19 41 J 1700 J 17-B-02-00 401 256 
6/19 80 10,682 17-8-02-00 

3.6 J 37 17-8-12-00 20.3 4 
0.54 J 9.2 17-8-14-00 2.97 2.3 
0.65 J 20 17-8-14-00 4.6 3.1 
0.65 37 17-8-12-00 
2.2 J 2.2 J 17-8-12-00 2.2 1.1 

0.55 J 0.55 J 17-8-07-00 0.55 1 
570 570 17- 570 40 

79 

1.3 J 1.3 J 1.9 

4/18 0.26 J 5.4 17-8-12-00 2.2 2.1 
2/19 0.48 J 2.8 J 17-8-11-00 1.6 1.1 
1/19 0.67 J 0.67 J 8-13-00 0.7 1 
1/19 0.9 J 0.9 J 17-8-04-00 1.01 
1/19 1.8 J 1.8 J 17-8-16-00-D 1.1 
1/19 0.87 J 0.87 J 17-8-13-00 0.9 1.01 

19/19 3370 31800 17-8-07-00 11818 11818 

2/19 26.6 31.4 17-8-11-00 29 3.2 
15119 1.5 11.5 17-8-07-00 4.1 3.4 
19/19 19 244 17-B-11-00 52 52 

12/19 0.47 1.7 17-8-16-00 0.7 0.5 

4/19 0.96 12.5 17-8-12-00 5.8 1.3 
19/19 171 4840 17 ·B-02-00-D 1034 1034 

19/19 4.5 392 17-8-11-00 38 38 

15/19 0.9 12.8 17-8-11-00 2.96 2.43 
19/19 2.1 1930 17-8-12-0 176 176 

19/1 2810 45500 17-8-12-00 13059 13059 

19/19 10.3 670 17-8-12-00 94 94 

Region 4 
ESV 
100 
100 
1000 

2.5 
2.5 
2.5 
2.5 
2.5 
NA 
20 

0 
0 

1(2) 

1(2) 

NA 
2.5 
1 

NA 
0.05 

H(3)(4l 

o.27<3l 

15<3> 

330<3> 

21<3> 

0,35<3> 

NA 
25<3> 

13<3> 

40 
H!3H5l 

11<3l 

Hazard 
Quotient copc<9> 

14 YES 
17 YES 

10 7 YES 

~ YES 
17 YES 

-- YES 
116 YES 

0.6 NO 
0.7 NO 
0.1 NO 



TABLE 7-4 

ECOLOGICAL COPC SELECTION· SURFACE SOIL 
SWMU17 

CHARLESl"ON, SOUTH CAROLINA 
IPAGE30F3 

Frequency 
of Minimum Maximum 

Concentration Concentration 
1920 
378 
1.8 

348 
1110 
343 

\/\!"' ,I_. • •I 19/19 51.8 
Zinc 18/19 1510 
Miscellaneous Parameters 

!Total Solids (%) I 10/10 75 88 

1 - Screening value is Region 4 screening value tor benzo(a)pyrene. 
2 - Screening value is Region 4 screening value for endrin. 
3 - USEPA Ecological Soil Screening Level. 

Sample of Average of 
llaxJmum Poaltlve 
Detection Detections 
17-8-17-00 652 
17-B-11-00 80 

17-B-17-00-0 0.31 
17-8-11-00 36 
17-8-07-00 342 
17-B-11-00 204 
17-8-07-00 20 
17-8-11-00 201 

17-8-22-00 81.9 

Average of 
All Sam lea 

652 
80 

0.22 
34 

342 
62 
20 
191 

81.9 

Region4 
ESV 
NA 
100 
0.1 
30 
NA 
NA 

NA 

4- Aluminum is considered a COPC only when the soil pH is less than 5.S. Soil pH data are not available for SWMU 16 or vicinity. 
5 - Iron le not expected to be toxic to plants with a soil pH between 5 and a. Soil pH data are not available for SWMU 16 or vicinity. 
6 - Chemicale retained as CO PCs are further evaluated in the Step 3a evaluation (see Section 7 .4.4.1 ). 

J =Estimated value. 

Hazard 
Quotient 

NA NO 
'-: YE'ci 

"" YES 
L YES 

NO 



Frequency 
al Minimum 

Parameter Detection Concentration . 
19 J 

111 3.6J 
1/1 3.6 
1/1 2.8J 
1/1 1.5 J 

1/1 20900 
1/1 9.4 
111 27.6 
1/1 1.3 
1/1 2410 
111 40.2 
1/1 10.5 
111 18.4 
111 24500 
1/1 35.2 
1/1 5070 
111 256 
1/1 0.39 
1/1 2460 
1/1 11500 
1/1 60.9 
1/1 73.4 

Miscellaneous Parameters 
!Total Solids(%) I 1/1 30 

TABLE7-5 

ECOLOGICAL CIJPC SELECTION • SEDIMENT 
SWMU17 

CHARLESl"ON, SOUTH CAROLINA 

Sample of Average of Average 
Maximum Maximum Positive al All 

Concentration Detection Detections SamDkls 

19 J I 11-0-01-1001 I 19 19 

3.6J 17-D-01-1001 3.6 3.6 
3.6 17-0-01-1001 
2.8J 17-0-01-1001 2.8 2.8 
1.5 J 17-0-01-1001 1.5 1.5 

20900 17-0-01-1001 20900 20900 
9.4 17-0-01-1001 9.4 9.4 

27.6 17-0-01-1001 27.6 27.6 
1.3 17-0-01-1001 1.3 1.3 

2410 17-0-01-1001 2410 2410 
40.2 17-0-01-1001 40.2 40.2 
10.5 17-0-01-1001 10.5 10.5 
18.4 17-0-01-1001 18.4 18.4 

24500 17-0-01-1001 24500 24500 
35.2 17-D-01-1001 35.2 35.2 

5070 17-D-01-1001 5070 5070 
256 17-0-01-1001 256 256 
0.39 17-0-01-1001 0.39 0.39 

2480 17-0-01-1001 2460 2460 
11500 17-D-01-1001 11500 11500 

60.9 17-D-01-1001 60.9 60.9 
73.4 17-0-01-1001 73.4 73.4 

30 111-0-01-1001 I 30 30 

1 - Chemicals retained as COPCs are further evaluated in the Step 3it evaluation (see Section 7 .4.4.2). 

J = Estimated value. 

Ragion4 Hazard 
ESV Quotient COPC(1) 

NA 

3.3 • 1 v::s 
3.3 " VES 

NA ~ YES 
NA ~ YcS 

NA 
7.24 
NA 
NA 
NA 

52.3 
NA 

18.7 
NA 

30.2 
NA 
NA 

0.13 
NA 
NA 
NA 
124 

NA NA NO 



Frequency 
of Minimum Mulmum 

TABLE NI 

ECOLOGICAL COPC SELECTION - SURFACE WATER 
SWMU17 

CHARLESTON, SOUTH CAROLINA 

Average of Region 4 
Potltlve Average of EBY 

Concentration Concentration 

Sample of 
Maximum 
Detection Detections All Sam ies Saltwater 

167000 
2.9 

2740 
488000 -

169 
143000 

400 1400 

1 ·Criterion has not been adjusted for watar hardness because an equation for lhe chronic value is not available. 
2 - Criterion is adjusted for a water hardness of 400 mg/I.... 
3 - Value selected for screening is the lower of !he saltwater and freshwater crtteria. 
4 - Chemicals retained as COPCs are further evaluated in the S1ep 3a evalua1ion (see Section 7.4.4.3). 

Region4ESV 
Region 4 ESV Selected for Hazard 

Frestiwatar SctMnin 131 Quotient 

0.012 0.012 
NA NA 
NA NA 

343. 86 



TABLE 7·7 

EXPOSURE PARAMETERS FOR THE TERRESTRIAL WILDLIFE MODEL 
SWMUa 16AND17 

CHARLESTON, SOUTH CAROLINA 

Conservative In uts 
s Values UnH:s Units 

Cotton Mouse 
Body WeiQhl = BW 1.480E-02 ka 2.100E-02 kQ 
Food lnaestion Rate= If 2.126E-03 kQ/dav 8.453E-04 kQ/dav 
Soil lnQestion Rate - Is (2%) 4.253E-05 kQfdav 1.691E-05 kQ/dav 
Home Range = HR Assume 100% on site 1.520E-01 acres . 
Shott-Tailed Shrew 
Body WeiQht = BW 1.525E-02 kg 1.687E-02 ka 
Food Ingestion Rate = II 2.592E-03 kQ/day 1.648E-03 kQ/day 
Soil lnaestion Rate· Is {3%, 0.9%) 7.776E-05 k!llday 1.483E-05 ka/day 
Home Range = HR Assume 100% on site 9.700E-01 acres 
Marsh Wren 
Body Weight = BW 9.400E-03 ka 1.038E-02 kg 
Food lnaestion Rate= If 3.890E-03 kg/day 2.990E·03 kg/dav 
Sediment Ingestion Rate - ls(16.4%, 6.4%) 6.380E-04 kQ/day 1.914E·04 kQ/day 
Home Range = HA Assume 100% on site 0.133(1/ acres 
Raccoon 
Body Weight = BW 3.670E+OO ka 5.59BE+OO ka 
Food lnaestion Rate= Jf 5.000E-02 kg/day 7.tOOE-02 kafday 
Sediment lnaestion Rate - Is (9.4%) 4.700E-03 ka/day 6.674E·03 kQ/day 
Home Ranae = HR Assume 100% on site 1.556E+03 acres 
Mou J Do mrng ve 
Bodv Weicht= BW 1.200E·01 kQ 1.200E-01 kg 
Food Ingestion Rate= It 2.280E-02 kQ/dav 1.640E·02 kQ/day 
Soil lnaestion Rate - Is (13.9%, 6.1 %) 3.169E-o3 kg/day 1.000E-03 ka/dav 
Home Range = HR Assume 100% on site Assume 100% . Amer1can Woodcock 
Body Weight = BW 1.660E-01 ka 1.895E-01 ka 
Food lnaestion Rate= It 3.032E-02 kg/day 2.526E-02 kg/day 
Soil lm:iestion Rate - ls{16.4%, 6.4%) 4.972E-03 kg/day 1.617E-03 ka/dav 
Home Range = HR Assume 100% on stte 6.133E+01 acres 

Source 

USEPA, 1993 
USEPA 1993 
USEPA, 1993 
USEPA, 1993 

USEPA, 1993 
USEPA, 1993 
USEPA,2005 
USEPA, 1993 

USEPA, 1993 
USEPA.1993 
USEPA,2005 
USEPA 1993 

USEPA 1993 
USEPA, 1993 
USEPA, 1993 
USEPA 1993 

USEPA 2005 
USEPA,2005 
USEPA2005 
USEPA, 1993 

USEPA 1993 
USEPA, 1993 
USEPA,2005 
USEPA 1993 

A description of how the exposure inputs were calculated and the sources of each are presented in Appendix E.2. 

1 - Home range data ware not available; values for the marsh wren are territory size (see Section 7.4.2 for discussion). 



TABLE7-8 

MAXIMUM HAZARD QUOTIENTS - TERRESTRIAL WILDLIFE FOOD-CHAIN MODELS 
SWllU 16 

NSW CHARLESTON, SOUTH CAROLINA 

Insectivores Herbivores Pisclvores 

Chemical 
Short-Tailed Shrew American Woodcock 

PestlclcleslPCBs 
4,4'·DDD 
44'-DDE 
4.4'-DDT 
Al ha-Chlordane 
Aroclor-1242 
ArociCH'-1254 

Lindane 

NOAEL I LOAEL 
HQ HQ 

NA 
1.3E-02 
1.3E-02 

NA 

Cells are shaded ii the HQ is greater than 1.0. 
NOAEL =No Observed Adverse Effecl Level. 
LOAEL = Lowest Observed Adverse Effect Level. 
HQ= Hazard Ouotierrt. 
NA= Not Available or Not ApPHcable. 

NOAEL I LOAEL 
HQ HQ 

Cotton Mouse 
NOAEL I LOAEL 

HQ HQ 

NA 
6.4E-06 
4.8E-06 

NA 
NA 

4.1E-01 
NA 
NA 
NA 

Mourning Dove Marsh Wren Raccoon 
NOAEL I LOAEL 

HQ HQ 
NOAEL I LOAEL 

HQ HQ 
NOAEL I LOAEL 

HQ HQ 

NA NA 1.BE-01 3.7E-04 7.4E-05 
1.5E-02 2.7E-03 7.9E-03 1.6E-03 
1.5E-02 2.SE-03 8.5E-01 1.8E-03 3.6E·04 

NA NA 9.9E-03 7.6E-04 3.8E·04 
NA NA 8.4E-01 8.4E-02 

9.SE-01 NA NA NA NA 
NA NA 2.1E-02 4.1E-03 3.1E-04 1.6E-04 
NA NA 2.7E-01 6.7E-02 3.SE-01 3.5E-02 
NA NA 3.SE-02 3.SE-03 2.8E-04 2.SE-05 



TABLE 7-9 

AVERAGE HAZARD QUOTIENTS ·TERRESTRIAL WILDLIFE FOOD-CHAIN MODELS 
SWMU 16 

NWS CHARLESTON, SOUTH CAROLINA 

Insectivores Herbivores Placlvores 

Chem I cal 

PesticideslPCBs 
44'-DDD 
44'-DDE 
4,4'-DDT 
Al ha-Chlordane 
Aroclor-1242 
Aroclor-1254 

cadmium 

Selenium 
Zinc 

Short-Tailed Shrew 
NOAEL I LOAEL 

HQ HQ 

Cells are shaded if the HQ is greater than 1.0. 
NOAEL = No Observed Adverse Effect Level. 
LOAEL = Lowest Observed Adverse Effect Level. 
HQ = Hazard Quotient. 
NA= Not Available or Not Applicable. 

American Woodcock 
NOAEL I LOAEL 

HQ HQ 

Cotton Mouse 
NOAEL I LOAEL 

HQ HQ 

NA NA 
9.0E-06 1.SE-06 
6.7E-06 1.3E-06 

NA NA 
NA NA 

2.4E-01 2.4E-02 
NA NA 
NA NA 
NA NA 

NA NA 
3.2E-01 3.2E-02 
1.2E-01 2.9E-02 
7.9E-03 6.1E-03 
8.2E-01 8.2E-02 
3.6E-02 7.2E-03 

NA NA 
NA NA 

4.0E-03 2.0E-03 

Mournlna Dove Marsh Wren Raccoon 
NOAEL I LOAEL 

HQ HQ 
NOAEL I LOAEL 

HQ HQ 
NOAEL I LOAEL 

HQ HQ 

NA NA 3.4E-04 6.7E-05 
5.6E-03 9.7E-04 6.7E-03 1.3E-03 
5.0E-03 8.7E-04 1.7E-03 3.4E-04 

NA NA 5.9E-04 3.0E-04 
NA NA 2.4E-01 2.4E-02 

7.0E-01 7.0E-02 NA NA 
NA NA 2.7E-04 1.4E-04 
NA NA 1.SE-01 1.SE-02 
NA NA 1.6E-04 1.6E-05 

1.2E-01 3.6E-01 3.6E-02 
NA NA NA 

5.0E-01 4.0E-02 1.0E-02 
3.1E-01 7.2E-02 5.6E-02 
1.1E-01 8.1E-03 8.1E-04 
4.7E-01 4.3E-02 B.SE-03 
2.3E-02 2.9E-03 1.4E-03 
4.4E-01 7.9E-02 4.BE-02 
4.2E-01 1.SE-02 7.7E-03 



TABLE 7-10 

MAXIMUM HAZARD QUOTIENTS - TERRESTRIAL WILDLIFE FOOD-CHAIN MODELS 
SWMU 17 

NWS CHARLESTON, SOUTH CAROLINA 

Insectivores 

Chemical 
Short-Tailed Shrew 
NOAEL I LOAEL 

HQ HQ 
Pesticides/PCBs 
4,4'-DDD 1.0E-01 

,4'-DDE - 2 
5.5E-02 
6.2E-03 

ha-Chlordane 

Aroclor-1254 
Aroclor-1260 
Endrin Aldeh de 

Cadmium 
Chromium 
Co er 
Lead 
Mercu 
Nickel 
Zinc 

Cells are shaded if the HQ is greater than 1.0. 
NOAEL = No Observed Adverse Effect Level. 
LOAEL = Lowest Observed Adverse Effect Level. 
HQ = Hazard Quotient. 
NA = Not Available or Not Applicable. 

American Woodcock 
NOAEL I LOAEL 

HQ HQ 

5.7E-01 
8.9E-03 
3.7E-

NA 
7.SE-04 
4.1E-05 

Herbivores 
Cotton Mouse Mourning Dove 

NOAEL I LOAEL 
HQ HQ 

NOAEL I LOAEL 
HQ HQ 

. E-04 4.8 2.1E-02 

. E-05 1.3E- 5.3E-03 

. E-04 2.0E-05 6.2E 1.1E-02 

. E-03 2.2E-04 NA NA 
7.8E-07 3.9E-07 8. E-06 1.6E-06 
2.9E-01 2.9E-02 NA NA 

.1E-02 6.1E-03 1.4E-01 1.4E-02 
1.7E-02 1.7E-03 5.2E-02 5.2E-03 
2.1E-04 2.1E-05 5.5E-03 5.5E-04 

. E-04 8.6E-05 2.3 - 2.3E-03 
E-04 5.6E-05 N NA 

1.7E-02 1.7E-03 6.3E-04 1.6E-04 
4.SE-06 4.5E-07 3.4E-05 3.4E-06 



TABLE 7-11 

AVERAGE HAZARD QUOTIENTS· TERRESTRIAL WILDLIFE FOOO-CHAIN MODELS 
SWMU17 

NWS CHARLESTON, SOUTH CAROLINA 

Insectivores Herbivores 

Chemical 
Short-Tailed Shrew American Woodcock Cotton Mouse Mouming Dove 
NOAEL I LOAEL 

HQ HQ 
PesticideslPCBs 
44'-DDD 6.3E-03 1.3E-03 
44'-DDE. 3.6E-03 7.2E-04 
4,4'-DDT 4.9E-03 9.7E-04 
Aldrin 1.BE-03 3.5E-04 
Aloha-Chlordane 5.9E-05 2.9E-05 
Aroclor-1248 2.6E-01 
Aroclor-1254 7.SE-01 7.5E-02 
Aroclor-1260 3.SE-01 3.5E-02 
Endrin Aldehvde 5.0E-03 5.0E-04 
Endrin Ketone 7.9E-03 7.9E-04 
Heptachlor 1.1E-02 1. lE-03 
delta-BHC 3.7E-02 3.7E-03 
gamma-BHC (Lindane) 5.3E-05 5.3E-06 
lnor nics 
Cadmium 
Chromium 

Cells are shaded if the HQ is greater than t .0. 
NOAEL = No Observed Adverse Effect Level. 
LOAEL = Lowest Observed Adverse Effect Leval. 
HQ = Hazard Quotient. 
NA = Not Available or Not Applicable. 

NOAEL I LOAEL 
HQ HO 

7.7E-01 1.3E-01 
4.4E-01 7.6E-02 
5.9E-01 1.0E-01 

NA NA 
1.7E-04 3.5E-05 

NA NA 
3.9E-01 3.9E-02 
1.BE-01 1.BE-02 
6.4E-02 6.4E-03 
1.0E-01 1.0E-02 

NA NA 
1.3E-03 3.2E-04 
2.9E-04 2.9E·05 

6.5E-02 
3.7E-01 
2.2E-01 
3.7E-01 
8.0E-01 
4.8E-02 
6.4E-01 

NOAEL I LOAEL NOAEL 1 LOA EL 
HQ HQ HQ HQ 

7.2E-06 1.4E-06 4.BE-03 B.OE-04 
4.4E-06 B.9E-07 2.BE-03 4.BE-04 
4.3E-06 8.6E-07 3.2E-03 5.5E-04 
1.6E-04 3.1E-05 NA NA 
2.2E-07 1.1E-07 3.0E-06 6.0E-07 
5.BE-03 5.BE-04 NA NA 
1.5E-03 1.5E-04 4.4E-03 4.4E-04 
5.0E-04 5.0E-05 1.BE-03 1.SE-04 
5.BE-05 5.8E-06 2.SE-03 . 2.5E-04 
9.2E-05 9.2E-06 4.0E-03 4.0E-04 
6.1E-05 6.1E-06 NA NA 
2.BE-03 2.BE-04 2.SE-04 6.2E-05 
1.3E-06 1.3E-07 2.0E-05 2.0E-06 

3.1E·02 3.1E-03 7.7E-02 5.6E-03 
2.SE-02 7.0E-03 5.2E-01 1.0E-01 
8.7E-02 6.7E-02 9.5E-02 7.2E-02 
2.BE-02 2.SE-03 1.1E-01 
1.8E-01 3.7E-02 3.3E-01 
1.3E·03 6.5E-04 3.4E-03 
1.9E-02 9.3E-03 8.5E-02 
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8.0 CONCLUSIONS AND RECOMMENDATIONS 

8.1 CONCLUSIONS 

Rev. 0 
03106 

Results from the field activities, conducted from 2000 through 2005, indicate contamination at both SWMU 

16 and 17. 

8.1.1 SWMU 16 Conclusions 

SWMU 16 was a landfill containing industrial waste. Specifically for soil samples, this leads to variability in 

types and concentrations of contaminants and locations of detections and also leads to uncertainties in 

the evaluation of sample analytical results. Although many of the detections were erratic and relatively low 

level compared to criteria (generally one order of magnitude or less), one source area of more elevated 

contamination was identified as follows: 

• A debris area is present with elevated levels of Pees (Aroclor 1254), BEHP, and inorganics (primarily 

lead and chromium). Subsurface samples could not be collected in this area because of UXO 

clearance issues. 

Groundwater results indicate a chlorinated voe plume migrating outWardly from SWMU 16 (toward 

SWMU 17). The plume originates in the area of SWMU 16 where former landfill trenches were located. 

Numerous voes were detected and PeE was the primary groundwater contaminant. Data collected from 

permanent monitoring wells in 2001 compared to data collected in 2005 showed varied relationships. 

Several of the permanent wells displayed a decrease in concentrations of inorganics, while others 

increased dramatically. At SWMU 16, concentrations of voes (particularly TeE) increased. 

Several contaminants were detected in SWMU 16 surface water and sediment samples; however, risks 

were low and there was no correlation between chemical concentrations in surface water versus 

sediment. Antimony was the only chemical detected in surface water at concentrations exceeding its 

drinking water standard, yet there was no correlation of contaminants between surface water and 

groundwater. 

In terms of human health risk assessment for SWMU 16, significant potential health risks for 

current/future trespassers, current/future occupational workers and future construction/excavation workers 

were estimated primarily as a result of exposure to lead in surface soil at the debris pile hot spot area. In 

addition, for the current/future occupational worker, other contributors to the risks were BEHP and PeBs 

(and chromium to a minor extent) based on concentrations detected at the same "hot spot" location for 

030604/P 8-1 CTO 0137 



Rev. 1 
09/08 

surface soils. Risks estimated for subsurface soil, groundwater, surface water, and sediment were 

acceptable based on the target range. A residential exposure scenario was not evaluated for SWMU 16, 

considering site conditions. Land use controls will be required to address any site restrictions. Considering 

that SWMU 16 is a known landfill and subsurface soils were not adequately characterized, risks are likely 

significantly underestimated. 

In terms of ecological risk assessment for SWMU 16, PCBs, lead, and other metals to a lesser extent 

(antimony, cadmium, chromium, mercury, and zinc) in surface soil posed elevated risks to soil 

invertebrates and plants. However, risks are limited to the debris pile and no impacts to plants and 

invertebrates at SWMU 16 are expected at other locations. For sediment, low-level potential risks are 

possible for benthic invertebrates and aquatic organisms due to pesticides, PCBs, and metals (copper, 

mercury, and nickel). For surface water, aluminum and iron pose potential risks at locations south and 

downgradient of the debris area. It is possible that contaminants in surface soil have migrated to these 

locations; however, at all other surface water locations risks are negligible. Based on food-chain modeling 

results, potential risks to insectivorous and herbivorous small mammals and birds from lead in surface soil 

posed significant potential risks to insectivorous and/or representative herbivorous receptors, but only in 

the debris pile area. Other more minor contributors to risk at this location were PCBs and metals 

(cadmium, chromium, mercury, and zinc). Food-chain modeling also indicates potential risks to 

piscivorous small mammals and birds from PCBs, and to a lesser extent mercury, in sediment, but only for 

any receptors that forage exclusively at the localized area south and downgradient of the debris pile. 

8.1.2 SWMU 17 Conclusions 

SWMU 17 was likely subjected to the sporadic draining of drums. Specifically for soil samples, this leads 

to variability in types and concentrations of contaminants and locations of detections and also leads to 

uncertainties in the evaluation of sample analytical results. Although many of the detections were erratic 

and relatively low level compared to criteria (generally one order of magnitude or less), three source areas 

of more elevated contamination were identified as follows: 

• At SWMU 17, the center of the depression area, an apparent source of the southern plume at the site, 

was contaminated with chlorinated VOCs (primarily TCE). Also, corresponding TCE impacts to 

groundwater from this source area are evident. 

• At SWMU 17, north of the depression area, an area near an empty rusted drum had subsurface soil 

concentrations of carbon tetrachloride and chloroform of concern. For the entire site, there were 

several· exceedances of these two voes and so additional source areas are likely. 
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• At SWMU 17, one final source location of lesser significance was identified in an unvegetated area 

near the road (Wilkinson Way) toward the western site boundary. Of most significance were metals 

(lead, chromium, copper, and zinc) and PeBs. Migration of contamination to subsurface soil or 

groundwater was not evident. 

Groundwater results indicated two chlorinated voe plumes migrating outwardly from two source areas. 

One plume originates in the area of SWMU 16 where former landfill trenches were located and extends 

into SWMU 17, and another originates in the depression area of SWMU 17. Numerous voes were 

detected with concentrations radiating from the SWMU 17 depression areas; TeE was the primary 

groundwater contaminant. Vinyl chloride and 1,2-DeE were also detected at multiple locations in this 

area. Several inorganics were detected; arsenic and beryllium were detected at levels exceeding drinking 

water standards, yet were located beyond the SWMU 17 eastern border. Data collected from permanent 

monitoring wells in 2001 compared to data collected in 2005 showed varied relationships. Several of the 

permanent wells displayed a decrease in concentrations of inorganics, while others increased 

dramatically. At SWMU 17, southern plume, a large decrease in PeE was observed. 

Several contaminants were detected in SWMU 17 surface water and sediment samples; however, risks 

were low and there was no correlation between chemical concentrations in surface water versus 

sediment. 

In terms of human health risk assessment for SWMU 17, under current land use, risks for the trespasser 

and occupational worker are acceptable. However, under future industrial land use for both future 

occupational workers and future residents, a significant potential concern exists from inhalation .of TeE from 

subsurface soil should it be brought to the surface in a future excavation project. Minor risks were calculated 

for excavation/construction and occupational workers from inhalation of TeE from groundwater to ambient 

air. Under future residential land use, elevated noncarcinogenic and carcinogenic risks were calculated for 

potential exposure to several chlorinated voes and several metals in groundwater. Also for the future 

resident, exposure to benzo(a)pyrene and arsenic in surface soil was estimated as a minor concern. No 

contaminants were present at concentrations of concern for sediment and surface water. 

In terms of ecological risk assessment, for surface soil, zinc, and other metals to a lesser extent 

(chromium, copper, lead, manganese, and nickel) posed potential risks to soil invertebrates and plants, in 

particular within the unvegetated area of the site. For sediment and surface water, no chemicals were 

determined to pose potential risks overall to benthic invertebrates and aquatic organisms. Based on the 

food-chain modeling results, PeBs, and metals (chromium, lead, mercury, ar:id zinc) posed minor potential 

risks to insectivorous and/or herbivorous small mammals and birds. Risks were isolated to the vicinity of 

the unvegetated area near the road (Wilkinson Way), and to a lesser ext~nt, within the depression area of 

the site. 
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8.2 RECOMMENDATIONS 

8.2.1 SWMU 16 Recommendations 

Rev. 0 
03/06 

Considering risks at SWMU 16 and its historical use as an industrial landfill, a Corrective Measures Study 

(CMS) is warranted to explore remedial alternatives. Interim ".1easures may be considered to address 

localized surface soil/debris contamination (lead, PCBs, and BEHP) associated with the debris pile area. 

Refer to Table 8-1 for a summary of risks and recommendations. 

8.2.2 SWMU 17 Recommendations 

Considering risks at $WMU 17 and the random nature of historical waste disposal operations, a CMS is 

warranted to explore remedial alternatives. Interim measures may be considered to address localized 

subsurface soil contamination (i.e., TCE) in the depression area that appears to be a source of 

groundwater contamination. Interim measures may also be considered to address surface debris (e.g., 

rusted empty drums). Refer to Table 8-2 for a summary of risks and recommendations. 
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TABLE 8-1 

SUMMARY OF RECEPTOR-SPECIFIC HUMAN HEAL TH AND ECOLOGICAL RISKS AND RECOMMENDATIONS 
SWMU 16 - OLD SOUTHSIDE LANDFILL 

Receptor Population 

Human Health 

Current/Future Occupational 
Worker 

Concern for 
Ecological 

and/or Human 
Health? 

Yes (localized) 

NWS CHARLESTON, SOUTH CAROLINA 
PAGE 1 OF5 

Critical Pathways and 
Chemicals of Concern 

Incidental ingestion and/or dermal 

Recommendations 

Recommendations for Surface Soil 

contact with BEHP, lead and Considering that SWMU 16 was an industrial landfill, it 
PCBs (Aroclor-1254) at location would be difficult to adequately characterize its 
16SS02 [RME ILCR=1.E-4; Hl=6; contents with certainty. Instead, the purpose of the 
unacceptable lead blood level] investigation was to identify "hot spots" of 

1------------------------1--------------1----.......:.---------------=---~ 
Incidental ingestion of lead at contamination; even that limited scope was reduced Current/Future Trespasser 

(Adolescent) 

Future Construction Worker 

Yes (localized) 

Yes (localized) 

location 16SS02 when UXO clearance concerns were encountered. 
[unacceptable blood level] The risk assessment was based on four surface soil 
Incidental ingestion of lead at samples (16SS01through16SS04) in suspect areas 
location 16sso2 based on the geophysical survey and visual 

observations. Surface soil investigation was limited 
i------------------------1--------------1~[~u-na_c_c_e~~-a_b_~_l_ea_d __ bl_o_od __ le_v_e~ij--~becausecl~ee~stingsottco~r~~ace. One~~ 
~E_c_o_l_o~g-~_a_1 ______________ ~------------~----------------------~sporwasencouMered,~c~ed~~edebris~le 

Plants and Soil Invertebrates Yes (localized) Direct contact by plants and direct (location 16SS02). Both human health and ecological 
contact and soil ingestion by soil risks are indicated at this location, primarily from lead; 
invertebrates with PCBs (Aroclor- other significant contributors to risk are PCBs and 
1254 [H0=2950]) and metals BEHP. Therefore, an interim measure is 
(antimony [H0=452], cadmium recommended to address the debris pile. The surface 
[H0=169], chromium [H0=26], debris is suspected to have been placed after the 
lead [H0=1127], mercury landfill cover project was completed; otherwise the 
[H0=1.1 ], and zinc [H0=3.1]) at debris would have been removed as part of the soil 
location 16SS02 cover project. 

Note: HQs presented are 
maximum HQs via COPC 
screening of surface soil. 

Moreover, regardless of risk, SWMU 16 was an 
industrial landfill and a presumptive remedy of a 
soiVvegetation or other type cover, shoreline erosion 



TABLE 8-1 

SUMMARY OF RECEPTOR-SPECIFIC HUMAN HEALTH AND ECOLOGICAL RISKS AND RECOMMENDATIONS 
SWMU 16 - OLD SOUTHSIDE LANDFILL 

Receptor Population 

Herbivorous and Insectivorous 
Terrestrial Wildlife 

Human Health 

Future Construction Worker 

Concemfor 
Ecological 

and/or Human 
Heatth? 

Yes (localized) 

Potentially 

NWS CHARLESTON, SOUTH CAROLINA 
PAGE 2 OF5 

Critical Pathways and 
Chemicals of Concern 

Direct contact, incidental soil 
ingestion, and ingestion of prey 
with PCBs (Aroclor-1254 [avg 
H0=6.2]) and metals (cadmium 
[avg H0=9.5], chromium [avg 
H0=7.6J, lead [avg H0=110J, 
mercury [avg H0=1.6J, and zinc 
[avg H0=1.2) 

Note: HOs presented are average 
HQs via food-chain modeling and 
the maximum HQ of all receptors. 

None 

Recommendations 

Recommendations for Subsurface Soil 

Considering that SWMU 16 was an industrial landfill, it 
would be difficult to adequately characterize its 
contents with certainty. The purpose of the 
investigation was to identity "hot spots• of 
contamination; even that limited scope was reduced 
when UXO clearance concerns were encountered. 
The risk assessment is based on only four soil borings 
(168801 through 168804 with up to three subsurface 
soil samples per boring} located in anomalous areas 
based on the geophysical survey; no •hot spots" were 
idenUfied. However, considering the limited sampling 
program and considering that SWMU 16 was an 
industrial landfill, calculated risks are likely 
underestimated. 



TABLES-1 

SUMMARY OF RECEPTOR.SPECIFIC HUMAN HEAL TH AND ECOLOGICAL RISKS AND RECOMMENDATIONS 
SWMU 16 - OLD SOUTHSIDE LANDFILL 

Receptor Population 

Human Health 

Future Construction Worker 

Concemfor 
Ecological 

and/or Human 
Health? 

No 

NWS CHARLESTON, SOUTH CAROLINA 
PAGE30F5 

Critical Pathways and 
Chemicals of Concern 

None 

Recommendations 

Regardless of risk, SWMU 16 was an industrial landfill 
and a presumptive remedy of a soiVvegetation or 
other type cover and groundwater monitoring would 
be required at a minimum to address exposure to 
subsurface soil contamination. This and other 
alternatives will be explored in the CMS. 

Recommendations for Groundwater 

Current land use scenarios do not result in exposure 
to groundwater and future lend use for the 
construction worker was acceptable (although 
groundwater samples were all collected from the site 
perimeter and so concentrations ere likely greater 
within the landfill). The future residential land use 
risks were not calculated because residential 
purposes are not feasible considering the flooded site 
conditions. 

However, considering that SWMU 16 was an 
industrial landfill, the site remedy necessitates a 
presumptive remedy of a soil/vegetation or other type 
cover and long-term groundwater monitoring at a 
minimum to address migration of the plume. These 
recommendations will be explored in more detail in 
the CMS. 



TABLE 8-1 

SUMMARY OF RECEPTOR-SPECIFIC HUMAN HEALTH AND ECOLOGICAL RISKS AND RECOMMENDATIONS 
SWMU 16 - OLD SOUTHSIDE LANDFILL 

Receptor Population Concem for 
Ecological 

and/or Human 
Health? 

NWS CHARLESTON, SOUTH CAROLINA 
PAGE 4 OF 5 

Critical Pathways and 
Chemicals of Concem 

Recommendations 

Human Heanh Recommendations for Surface Water 

Current/Future Trespasser No None Aluminum and iron driving the ecological risks were 
(Adolescent) elevated at only two locations. Considering that 

~E-~-1-0-9
-~-,~------~------~-----------~~MU16~a~~Ul,bs~rem~yn~~s~~a 

soiVvegetation or other type cover that is more 
Aquatic and Benthic Potentially Direct contact and ingestion of effective than that presently in place. The presumed 
Invertebrates water with metals (aluminum cover and shoreline erosion protection would address 

[HQ=126] and iron [HO=NA]) at exposure to both landfill soils and sediment/surface 
locations (16SW05 and 16SW07) water from drainage pathways within SWMU 16. 
Note: HQs presented are Furthermore, periodic sediment monitoring off shore 
maximum HQs via COPC at Goose Creek may be included in the future as part 
screening of surface water. of a long-term monitoring program. These 

recommendations will be explored in more detail in 
the CMS. 



TABLE 8-1 

SUMMARY OF RECEPTOR-SPECIFIC HUMAN HEALTH AND ECOLOGICAL RISKS AND RECOMMENDATIONS 
SWMU 16 - OLD SOUTHSIDE LANDFILL 

Receptor Population Concern for 
Ecological 

and/or Human 
Health? 

NWS CHARLESTON, SOUTH CARO.LINA 
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Critical Pathways and 
Chemicals of Concern 

Recommendations 

Human Health Recommendations for Sediment 

Current/Future Trespasser No None Potential ecological risks are likely minor, considering 
(Adolescent) the relatively low HQs and frequencies of detection 
1--~~~---~~~~~~--1~~~~~~--1~~~~~~~~~~~~~ 

Ecological and considering that for food chain modeling 
~~~~~~~~~~~~~M~r·n_o_r~~~~~~~~~~~~~~~~~p~civmous~~swo~do~a~o~yasm~lport~n~ 

Aquatic and Benthic Direct contact and ingestion of their food from the site. Also, pesticide 
Invertebrates sediment with pesticides (alpha- concentrations were low overall and it is questionable 

BHC [HQ=4.2] and gamma-BHC whether pesticides are site related or associated with 
[H0=1.9]), PCBs (Aroclor-1242 routine use. Furthermore, PCBs, mercury, and 
[H0=4.8]), and metals (copper copper were present at only one location and the 
[H0=5.3], mercury [H0=2·21, and maximum nickel concentration did not significantly 
nickel [H0=1.8]) exceed the upgradient location. Considering that 
Note: HQs presented are SWMU 16 was an industrial landfill, the site remedy 
maximum HQs via COPC necessitates a soil/vegetation or other type cover that 

1--~~~~~~~~~~--1~~~~~~--1-s_c_re_e_n_~_g_o_f_s_e_~_~_e_n_t~~~~~~moreeffeci~e~an~~presently~~ace.The 
Piscivorous Terrestrial Wildlife Minor Direci contaci, incidental presumed cover and shoreline erosion protection 

sediment ingestion, and ingestion would address exposure to both landfill soils and 
of prey with PCBs (Aroclor-1242 sediment/surface water from drainage pathways 
[avg H0=18]) at location within SWMU 16. Furthermore, periodic sediment 
((165002) and mercury [avg monitoring off shore at Goose Creek may be included 
H0=4.7] at location (165005) in the future as part of a long-term monitoring 
Note: HQs presented are average program. These recommendations will be explored in 
HQs via food-chain modeling and more detail in the CMS. 
the maximum HQ of all receptors. 



TABLE8-2 

SUMMARY OF RECEPTOReSPECIFIC HUMAN HEAL TH AND ECOLOGICAL RISKS AND RECOMMENDATIONS 
SWMU 17- OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Receptor Population Concern for 
Ecological 

and/or Human 
Health? 

NWS CHARLESTON, SOUTH CAROLINA 
PAGE 1 OF& 

Critical Pathways and Chemicals of 
Concern 

Recommendations 

Human Health Recommendations for Surface Soll 

Current/Future Occupational No None Human health risks tor surface soil were within the 
Worker USEPA's risk management range {10-6 to 10-4}. 

t-C-ur-re_n_t/F_ut_u_re_T-re_s_pa_s_se_r __ t--N-o _______ N_o_n_e-------------1 Noncarcinogenic risks were acceptable when 

(Adolescent) evaluated on a target organ basis. Risks were based 
t--Fu_t_u-re---------t--N-

0
-------N-o_n_e-------------1 on hypothetical future residential land use. The 

average concentration of arsenic (3.4 mg/kg) was 
Construction'Excavation well below the facility background level (9.45 mg/kg) 
Worker __________________ ,__ ____________ _,. and the maximum concentration (11.5 mg/kg) slightly 
Future On-Site Resident Minor Incidental ingestion and dermal exceeded background and so is likely naturally 
(Child) contact with benzo(a)pyrene and occurring. 

arsenic 

t-------------+---------[ .... IL_C_R_=3_.E_-05 __ ; H_l_;;;_3 ..... J -------1 Ecological risks for surface soil are also minor and 
Future On-Site Resident 
(Adult) 

Minor Incidental ingestion and dermal largely limited to two locations 17SB 11 and 17SB 12 
contact with benzo(a)pyrene and at an unvegetated area near Wilkinson Way. 
arsenic 
[ILCR=1.E-05; Hl=0.3] Considering the historical operations and 

-Fut_u_re_O-n--S-it_e_R_e_s_id_e_n_t ___ M-in_o_r _____ l_nc-i-de_nta_l_i_ng_e_s_ti_on-a-nd_d_e_rm_al ___ -i contamination encountered, surface soils need to be 

(Lifelong) contact with benzo(a)pyrene and addressed. At a minimum, the Navy anticipates 
arsenic removing empty drums and debris on the surf ace 
[ILCR=4.E-05; Hl=NA] and installing a s~iVvegetation cover that 



TABLEB-2 

SUMMARY OF RECEPTOR-SPECIFIC HUMAN HEALTH AND ECOLOGICAL RISKS AND RECOMMENDATIONS 
SWMU 17- OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

NWS CHARLESTON, SOUTH CAROLINA 
PAGE20F6 

Receptor Poputation Concemfor Critical Pathways and Chemicals of Recommendation& 
Ecological Concern 

and/or Human 
Health? 

Ecological encompasses contaminated areas of SWMU 17, 

Plants and Soil Invertebrates . Minor Direct contact by plants and direct including the drum areas, and nonvegetated area. 

(localized) contact and soil ingestion by soil Small trees, vines, and brush would likely be 

invertebrates with metals (chromium removed to accommodate the cover, however, large 

[H0=15], copper [HQ=48], lead trees will likely remain since phytoremediation is 

[H0=61], manganese [H0=3.B], nickel evident from the USGS work to date. These 

[H0=12], and zinc [H0=30]) at recommendations will be explored in a CMS. 

locations 175811and17$812 
Note: HQs presented are maximum 
HOs via COPC screening of surface 
soil. 

Herbivorous and Insectivorous Minor Direct contact, incidental soil 
Terrestrial Wildlife ingestion, and ingestion of prey with 

PCBs (Aroclor~1248 [avg H0=2.6]), 
metals {chromium [avg H0=1.9], lead 
[avg H0=3.7], mercury [avg HO=B.0], 
and zinc [avg H0=5.7]). Risks largely 
attributed to locations 17S811 and 
17SB 12, and to a lesser extent 
17SB17 
Note: HQs presented are average 
HOs via food-chain modeling and the 
maximum HO of all receptors. 



TABLEB-2 

SUMMARY OF RECEPTOR-SPECIFIC HUMAN HEALTH AND ECOLOGICAL RISKS AND RECOMMENDATIONS 
SWMU 17 - OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Receptor Population Concern for 
Ecological 

and/or Human 
Heallh? 
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Critical Pathways and Chemicals of 
Concern 

Recommendations 

Human Health Recommendations for Subsurface Soil 
t---~~~-----~1--~~-~~-+~---~~------~---1 

Future No None Construction worker risks for exposure to subsurface 
Construction/Excavation soil were acceptable. However, considering the 
Worker random nature of drum emptying (based on the 

-F-ut-u-re_Oc_c_u-pa-t-io_n_a_l _W_o_rk_e_r_-+--Y-es-----+--[l_L_C_R_=-4-x-10-_-0-4-; H-1=3-] ------ presence of scattered, rusted drums within the site), 

and On-Sile Resident (if subsurface calculated risks could be underestimated. Moreover, 
soil brought to although occupational workers and residents would 
the surface not typically be exposed to subsurface soils, the 
during an uncertainty analysis included an exposure scenario if 
excavation subsurface soil is brought to the surface during 
task) excavation, due to a localized risk associated with 

TCE at the source depression area. The depression 
area is an apparent source of the southern 
· groundwater plume. 

Considering the historical operations and 
contamination encountered, subsurface soils need to 
be addressed. At a minimum, the Navy anticipates 
installing a soiVvegetation cover that encompasses 
contaminated areas of SWMU 17, including the drum 
areas. Furthermore, elevated VOC concentrations in 
soil and groundwater support the need for 
remediation for source area soil at the depression 
area. These recommendations will be explored in a 
CMS. 



TABLEB-2 

SUMMARY OF RECEPTOR-SPECIFIC HUMAN HEAL TH AND ECOLOGICAL RISKS AND RECOMMENDATIONS 
SWMU 17 - OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 
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Receptor Population Concern for Critical Pathways and Chemicals of Recommendation a 
Ecological Concern 

andlor Human 
Health? 

Human Health Recommendations for Groundwater 
1------------+-------+---------------1 

Future Minor Inhalation of TCE in a trench Elevated risks for groundwater were primarily due to 
Construction/Excavation {AME ILCR=2.E-05; Hl=1] exposure to chlorinated VOCs (especially TCE) by 
Worker ingestion and inhalation based on future residential 

1--C-ur-re_n_t_O_c_c-up_a_t-io-n-ar-W-ork-er-+-N-o ______ N_o_n_e ____________ use of groundwater. Elevated risks for metals were 
1------------+-------+----------------1 due to the ingestion of groundwater. However, 

Future Occupational Worker Minor Inhalation of TCE indoor air groundwater at SWMU 17 may not be potable 
i------------+-------+--[R_M_E_l_LC_R_=_1_.E_-O_S_;_H_l=0_._04-=] ___ because of mixed salinity. It is recommended that 

Future On-Site Resident 
(Child) 

Future On-Site Resident 
(Adult) 

Yes 

Yes 

Ingestion, dermal contact, and/or groundwater be addressed in a CMS. 
inhalation of VOCs (1, 1,2,2-TCA, 
1 , 1,2-TCA, 1 ,2-DCA, carbon 
tetrachloride, PCE, TCE, benzene, 
chloroform, and vinyl chloride) and 
metals (arsenic, bery\lium, cobalt, and 
manganese) 
[AME ILCR=2.E-02; Hl=151] 

Ingestion, dermal contact, and/or 
inhalafon of VOCs (1,1,2,2-TCA, 
1,1,2-TCA, 1,2-DCA, carbon 
tetrachloride, PCE, TCE, benzene, 
chloroform, and vinyl chloride) and 
metals (arsenic, cobalt, and 
manganese), and BEHP (ingestion 
and dermal contact) 
{AME ILCR:=4.E--02; H1=65] 



TABLES-2 

SUMMARY OF RECEPTOR-SPECIFIC HUMAN HEALTH AND ECOLOGICAL RISKS AND RECOMMENDATIONS 
SWMU 17 - OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Receptor Population 

Future On-Site Resident 
(Lifelong) 

NWS CHARLESTON, SOUTH CAROLINA 
PAGE 50F6 

Concern for Critical Pathways and Chemicals of 
Ecological Concern 

and/or Human 
Health? 

Yes Ingestion, dennal contact, and/or 
inhalation of VOCs (1, 1,2,2-TCA, 
1,1,2-TCA, 1,2-DCA, carbon 
tetrachloride, PCE, TCE, benzene, 
chlorofonn, and vinyl chloride), 
arsenic, and BEHP (ingestion and 
dermal contact) 
[RME lLCR=6.E-02; HI = NA] 

Recommendations 

Human Health Recommendations for Surface Water 

Current/Future Trespasser No None Risks for all potential receptors were acceptable. 
(Adolescent) Recommend that surf ace water media does not l-'--------'------------+---------------------------------------1 Future On-Site Resident No None require remediation, although groundwater 
(Child} contamination should be addressed in a CMS to 
~---'----------------~N-o--------~---------------------~~~rep~~M~s~~e~er~hM~. 

Future On-Site Resident None 
(Adult) 

Future On-Site Resident 
(Lifelong) 

Ecological 
Aquatic and Benthic 
Invertebrates 

No None 

No None 



'TABLE 8-2 

SUMMARY OF RECEPTOR-SPECIFIC HUMAN HEJ~LTH AND ECOLOGICAL RISKS AND RECOMMENDATIONS 
SWMU 17 - OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Receptor Population 

Human Health 

CurrenVFuture Trespasser 
(Adolescent) 

Future On-Site Resident 
(Child) 

Future On-Site Resident 
(Adult) 

Future On-Site Resident 
(Lifelong) 

Ecological 

Aquatic and Benthic 
Invertebrates 

Piscivorous Terrestrial Wildlife 

Concern for 
Ecological 

andfor Human 
Health? 

No 

No 

No 

No 

No 

No 

NWS CHARLESTON, SOUTH CAROLINA 
PAGE60F6 

Critical Pathw:ays and Chemicals of 
Concern 

None 

None 

None 

None 

None 

None 

Recommendations 

Recommendations for Sediment 

Risks for all potential receptors were acceptable. 
Recommend that sediment media does not require 
remediation, although groundwater contamination 
should be addressed in a CMS to ensure protection 
of sediment in the future. 
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-~ E PROTECT PROSPER 

Street 
:olumbia, SC 29201-1708 
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• 

May23, 2001 

CERTIFIED MAIL 

Mr. Barry Lewis 
NSC, Code 099, Building 36 
2316 Red Bank Road 
Goosecreek, SC 29445 

RE: Naval Weapons Station Charleston (NWS) 
Charleston, South Carolina 
SC8 710 022 620 

Monitoring Well Request (Klink to Danielsen) Dated 3-22-2001 
SWMU16 

Dear Mr. Lewis: 

'The above referenced request has been reviewed with respect to R6 l-79 .265 Subpart F of the South 
Carolina Ha.Zardous Waste Management Regulations and R.61-71 of the South Carolina Well 
Standards and Regulations. This request is for the installation of five shallowperm~entmonitoring 
wells, 16MWOI, 16MW02, 16MW03, 16MW04, 16MW05,andfoursoilboririgs, l6SBOI, 16SB02, 
16SB03, and 16SB04. 

All monitoring wells will be installed in the surficial aqµifer and will be installed by hollow stem 
auger drilling methods. The wells will be finished as stick-up wells and have concrete filled guard 
posts installed. The shallow wells will be installed to allow the ten-foot screens to straddle the water 
table. The shallow wells are anticipated to be completed to a maximum depth of approximately 
fifteen feet below ground sunace. The soil borings are anticipated to be completed to a depth of 
seven feet bgs. 

The wotkplan also states that the integrity of existing wells will be determined for sampling use. If 
any existing wells cannot be used for sampling they will be abandoned in accordance with the South · 
Carolina Well Standards and Regulations R.61-71.10.B or used for piezometers. The status of all 
existing wells must be reported to the Department with the survey data for RFI purposes. In addition, 
painting and repair of existing wells should be conducted as needed. 

Note. All soil borings· must be grouted upon termination of lithologic studies and'or sampling . 
starting from a depth of 20 feet bgs and continuously pressure grouted to the ground surface. 
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Attached, please find a Monitoring Well Approval Form and acopyoftheproposed well locations. 
A copy of this monitor well approval form should be on site during drilling operations. Please be 
advised, additional assessment may be required at this site. Should there be any questions, please 
contact me at (803) 896-4194. 

Respectfully, 

Michael W. Danielsen, Hydrogeologist 
Hazardous Waste Section 
Division of Hydro geology 
Bureau of Land and Waste Management 

Enclosures 
MWD/mwd 
MWA: HW-01-034 

CC: Christine Sanford-Coker, Trident District EQC 
._ · Matt Tetrault, Hazardous Waste Permitting Section 

Art Sanford, Southern Division, Charleston 
Linda Klink; TetraTech Nus, Inc., 661 Andersen Drive, Pittsburgh, PA, 15220-2745 

DD0/0381.MWD 
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Monitoring Well Approval 

Approval is hereby granted to: 
Attention: 

Naval Weapons Station Charleston 
Barry Lewis 

Facility: Naval Weapons Station Charleston 
SC8 710 022 620 
Charleston County 

For the installation of five pennanent monitoring wells (16MW01, 16MW02, 16MW03, 16MW04, 
and 16MW05) at the locations specified and in accordance with the construction plans and 
specifications in the monitoring well approval request (Klink to Danielsen), dated 7-10-2000, the 
revised SWMU 16/17 RFI Workplan; dated May 2001, and the attached figure. 

All monitoring wells are to be installed and screened in the surficial aquifer/unit for the purpose of 
accessing groundwater quality. 

Conditions: 

l. A driller certified to operate in the State of South Carolina must install the wells . 

2~ That the latitude and longitude, surveyed elevations, boring and/or geologist logs, and· 
actual (as built) construction details for each permanent monitoring well be submitted to 
the Department within two weeks of receipt of the survey0rs report. However, the Navy 
must infonn the Department of unexpected analytes and/or elevated concentrations as 
data is received from the analytical laboratory. 

3. All monitoring wells must be properly developed until clear, sediment-free water samples 
are obtained. Specific Conductance, temperature, turbidity, and pH measurements should 
be taken during development. A log recording the values of these parameters should be 
maintained during development of the wells. , This log should be submitted along with the 

· "as-built" construction details required by Condition 2 above. 

4. All well construction and sampling derived wastes, including but not limited to, drill 
cuttings, drilling fluids, development and purge water, must be managed properly and in 
accordance with all applicable state and federal requirements. If containerized, each 
vessel shall be clearly labeled with regard to contents, source, and date of actiVity . 

s. . That each well be labeled with an identification plate constructed of a durable material 
affixed to the casing or surface pad where it is readily visible. The plate shall provide 
monitoring well identification number, date of construction, static water level, and driller 
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name and South Carolina certification number. 

6. That the wells detennined to be unusable for sampling purposes be abandoned as outlined 
in R.61-71.10.B and their status reported to the Department with the data required in 
condition 2 above. 

7. Field equipment (including sampling probes) must be deeontaminated by steam cleaning 
before use and between sampling locations. Well screens and casing must be 
decontaminated before installation or certified clean by the manufacturer. 

8. That notice be given during regular business hours to the issuer of this approval, Michael 
W. Danielsen at 803-896-4194, and the Trident District EQC Office, Christine Sanford
Coker, District Hydrogeologist at 843-740-1590, a minimum of forty-eight hours prior to 
the initiation of drilling activities. 

This approval is pursuant to the provisions of Section 44-55-40 of the 1976 South Carolina Code 
of Laws and R.61-71 of the South Carolina Well Standards and Regulations, dated June 2, 1985. 

Date of Issuance: 
Approval#: 

~- . 

00010387.MWD 

5-23-01 
HW-01-034 ~mll~~-

RCRA Hydrogeology Section 
Division of Hydrogeology 
Bureau of Land and Waste Management 
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May23,2001 

CERTIFIED MAIL 

Mr. Barry Lewis 
NSC, COde 099, Building 36 
2316 Red Bank Road 
Goosecreek, SC 29445 

RE: Naval Weapons Station Charleston (NWS) 
Charleston, South Carolina 

'. ' 

SC8 710 022 620 

Monitoring Well Request (Klink to Danielsen) Dated 3-22-2001 
SWMU17 

• Dear Mt. Lewis: · 

• 

.. 
The above reference<J. request has been reviewed· with respectto R.6 l-79 .265 Subpart F of the " 
South Carolina Hazardous Waste Management Regulations and R.61-71 of the South Carolina 
Well Standards and Regulations. This request is for the installation of four shallow permanent 
monitoring wells, l 7MW01, l 7MW02, 17MW03, l 7MW04, and twenty soil borings, 17SB01 
through 17SB19. 

All monitoring wells and the staff gauge will be installed in the surficial aquifer and will be 
installed by hollow stem auger drilling methods. The wells will be finished as stick-up wells and 
have guard posts installed. The shallow wells will be installed to allow the ten-foot screens to · 
straddle the water table. The shallow wells are anticipated to be completed to a maximum depth 
of approximately fifteen feet below ground surface. Well number 17 MWOl is expected to be 
completed to twenty-five foot bgs. The soil borings are anticipated to be completed to a depth of 
seven feet bgs. One soil boring near 17MW01 will be advanced to the top of the Ashley 
formation for lithologic analysis. . 

The work.plan also states that the integrity of existing wells will be determined for sampling.use. If 
any existing wells cannot be used for sampling they will be abandoned in accordance with the South 
Carolina Well Standards and Regulations R.61-71.1 O.B or used for piezometers. The- status of all 
existing wells must be reported to the Department with the survey data for RFI purposes. In addition, 
painting and repair of existing wells should be conducted as needed . 

) Dl>OIOJIJ8.MWD 
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Note. All soil borings must be grouted upon termination of lithologic studies and/or sampling 
starting from a depth of 20 feet bgs and continuously pressure grouted to the ground surface. 

Attached, please find a Monitoring Well Approval Form and a copy of the proposed well 
locations. A copy of this monitor well approval form should be on site during drilling 
operations. Please be advised, additional assessment may be required at this site. Should there be 
any questions, please contact me at (803) 896-4194. 

Respectfully, 

Michael W. Danielsen, Hydrogeologist 
Hazardous Waste Section 
Division of Hydrogeology 
Bureau of Land and Waste Management 

Enclosures 
MWD/mwd 
MWA: HW-01-035 

CC: Christine Sanford-Coker, Trident District EQC 
Matt Tetrault, Hazardous Waste Permitting Section 
Art Sanford, Southern Division, Charleston 
Linda Klink, TetraTech Nus, Inc., 661 Andersen Drive, Pittsburgh, PA, 15220-2745 
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Monitoring Well Approval 

Approval is hereby granted to: Naval Weapons Station Charleston· 
Barry Lewis 

Facility: 

Attention: 

Naval Weapons Station Charleston 
scs 710 022 620 
Charleston County 

For the installation of four pennanent monitoring wells (17MW01, 17MW02, 17MW03, and 
17MW04) at the locations specified and in accordance with the construction plans and 
specifications in the monitoring well approval request (Klink to Danielsen), dated 7-10-2000, the 
revised RFI Work.plan for SWMU 16/17, dated May 2001, and the attached figure. 

All monitoring wells are to be installed and screened in the surficial aquifer/unit for the purpose 
of accessing groundwater quality. · 

Conditions: 

• 1. A driller certified to operate in the State of South Carolina must install the wells . 

• 

.. 
2. That the latitude and longitude, surveyed elevations; boring and/or geologist logs, and 

actua1 (as built) construction details for each permanent monitoring well be submitted to · 
the Department within two weeks of receipt of the surveyors report. However, the Navy 
must infonn the Department of unexpected analytes and/or elevated concentrations as 
data is received from the analytical laboratory. 

3. All monitoring wells must be proi)erly developed WJ.til clear, sediment-free water samples 
are obtained. Specific Conductance, temperature, turbidity, and pH measurements should 
be taken during development. A log recording the values of these parameters should be 
maintained during development of the wells. This log should be submitted along with the 

· "as-built" construction details required by Condition 2 above. 

4. All well construction and sampling derived wastes, including but not limited to, drill 
cuttings, drilling fluids, development and purge water, must be managed properly and in 
accordance with all applicable state and federal requirements. If containerized, each 
vessel shall be clearly labeled with regard to contents, source, and date of activity. 

5. That· each well be labeled with an identification plate constructed of a durable material 
affixed to the casing or1surface pad where it is readily visible. The plate shall provide 
monitoring well identification number, date of construction, static water level, and driller 

DDOID.Jlll.MWD 

SOUTH CAROLINA DEPARTMENT OF REAL TH AND ENVIRONMENTAL CONTROL 



I. 

I name and South Carolina certification number. 

6. That the wells determined to be unusable for sampling purposes be abandoned as outlined· 
in R.61-71.10.B and their status reported to the Department with the data required in 
condition 2 above. 

7. Field equipment (including sampling probes) must be decontaminated by steam cleaning 
before use and between sampling locations. Well screens and casing must be 
decontaminated before installation or certified clean by the manufacturer. 

· 8. That notice be given during regular business hours to the issuer of this approval, Michael 
W. Danielsen at 803-896-4194, and the Trident District EQC Office, Christine Sanford
Coker, District Hydrogeologist at 843-740-1590, a minimum of forty-eight hours prior to 
the initiation of drilling activities. 

This approval is pursuant to the provisions of Section 44-55-40 of the 1976 South Carolina Code 
of Laws and R.61-71 of the South Carolina Well Standards and Regulations, dated June 2, 1985. 

Date of Issuance: 
Approval#: 

DDti10Jau1wo 

5-23-01 
HW-01-035 

Michael W. Danielsen, Hydrogeologist 
RCRA Hydrogeology Section 
Division of Hydro geology 
Bureau of Land and Waste Management 
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February 14, 2002 

CERTIFIED MAIL 

Mr. Barry Lewis 
NSC, Code 099, Building 36 
2316 Red Banlc Road 
Goosecreek, SC 29445 

RE: Naval Weapons Station Charleston (NWS) 
Charleston, South Carolina 
scs 710 022 620 

Motµtoring Well Request (Klink to Danielsen) Dated 2-7-2002 

' ' > ~. 
SWMU.17 
: ''. ·'. .. /• . .., . " .. 
;, ' - " .{ ~ '. 

" " .. 

near.Mr. Lewis: 

.... --." ; , 
• ' : > ;' \ I J ~ • 

" f ~ 
:-.·."\j _,' 

.. 
' .. · :--- . . ' ~.. -. .. 

The above referenced request has been reviewed with respect to R.61-79.265 SubpartF of the South 
Carolina Hazardous Waste Management Regulations· and R.61-71 of the·. South Carolina Well 
Standards . and Regulations. This request is for the installation of three shallow permanent 
monitoring wells (17MW05S, 17MW06S, 17MW07S), and 15 temporary· wells. Five .of the 
temporary wells will be installed as single shallow wells (17I'W01S-l 7I'W05S) and the remaining 
10 temporary wells will be installed as shallow/deep clJJSteIS (l 7I'W06S/D- l ITWlOS/D). 

All permanent wells will be installed in the sudicial aquifer and will be installed by hollow stem 
auger drilling methods. The wells will be finished as stick-up wells and have guard posts installed. 
The permanent shallow wells will be installed to allow the ten-foot screens to straddle the water table 
where possible. The shallow wells are anticipated to be completed to a· maximum depth of. 
approximately fifteen feet below ground surface. · 

TheJemporary wells will be installed by DPT technology. The temporary well screens will be five
. foot in length. The shallow temporary well screens will be placed to straddle the water table, where 
possible, and are anticipated to be completed to a depth of 15 feet bgs. The deep temporary well 
screens will be placed o~ top of the local confining unit, and are anticipated to be completed to 20 
fee~ below ground sur[ace . 
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Attached, please find a Monitoring Well Approval Form and a copy of the proposed well locations. 
A copy of this monitor well approval form should be on site during drilling operations. Please be • 
advised, additional assessment may be required at this site. Should there be any questions, please 
contact me at (803) 896-4194. 

Respectfully, 

Michael W. Danielsen, Hydrogeologist 
RCRA Hydrogeology I Section 
Division-Of Hydrogeology 
Bureau of Land and Waste Management 

Enclosures 
MWD/mwd 
MW A: HW-02..016 

CC: Christine Sanford-Coker, Trident District EQC 
·Matt Tetranlt, Hazardous Waste Permitting Section 
Art Sanford, Southern Division, Charleston· 
t.i•1Jl)iJ1I; TetraTech Nus, Inc., 661 Andersen Drive, Pittsburgh, PA, 15220-2745 •• 
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Approval is hereby granted to: 

Attention: 

Date of issuance: 

Approval Number: 

Facility: 

Monitoring Well Approval 

Naval Weapons Station Charleston 
EPAID#SC8 710 022 620 
Berkeley County 

Barry Lewis 

February 14, 2002 

HW-02-016 

Naval Weapons Station Charleston 
SWMU17 
Berkeley County 

For the installation of three shallow permanent monitoring wells (l 7MWOSS, 17MW06S, 
l 7MW07S), and 15 temporary wells. Five of the.temporary wells will be installed as single shallow 
wells (17TW01S-17TWOSS) and the remajning will be installed as shallow/deep clusters 
(l 7TW06S/D- l 7TW 108/D) at the locations specified and in accordance with the construction plans 
and specifications in the monitoring well approval request (Klink to Danielsen), dated 2-7-2002, the · 
revised RFI Workplan for SWMU 16/17, dated May 2001, and the attached figure. 

All monitoring wells are to be installed and screened in the sur:ficial aquifer/unit for the purpose of · 
assessing groundwater: quality. · 

Conditions: 

1. A driller certified to operate in the State of South Carolina must install the wells. 

2. That the latitude and longitude, surveyed elevations, boring and/or geologist logs, and actual 
(as built) ·construction details for ~h monitoring well be submitted to the Department 
within two weeks of reeeipt of the surveyors report. However, the Navy must inform the 
Department of unexpected analytes and/or elevated concentrations as data is received from 
the analytical laboratory. 

3. AU permanent monitoring wells must be properly developed until clear, sedimmt-freewater 
samples are obtained. Specific Conductance, 'temperature, turbidity, and pH measurements 
should be taken during development. A log recording the values of these panmeters should 
be maintained during development of the wells. This log should be submitted along with the 
"as-built" construction details required by Condition 2 above. 
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4. All well construction and sampling derived wastes, including but not limited to, drill 
cuttings, drilling fluids, development and purge water, must be managed properly and in 
accordance with all applicable state and federal requirements. If containerized, each vessel 
shall be clearly labeled with regard to contents, source, and date of activity. 

5. That each permanent well be labeled with an identification plate constructed of a durable 
material affixed to the casing or surface pad where it is readily visible. The plate shall 
provide monitoring well identification number, date of construction, static water level, and 
driller name and South Carolina certification number. 

6. That all temporary wells will be abandoned as outlined in R.61-71.10.B, upon completion of 
lithologic/sampling efforts. 

7. . Field equipment (including sampling J)robes) must be decontaminated by steam cleaning 
before use and between sampling locations. Well screens and casing must be 
decontaminated before installation or certified clean by the manufacturer. 

8. That notice be given during regular business hours to the issuer of this approval, Michael W. 
Danielsen at 803-8964194, and the Trident District EQC Office, Christine Sanford-Coker, 
District Hydrogeologist at 843-740-1590, a minimum of forty-eight hours prior to the 
initiation of drilling activities. 

• 

This approval is pursuant to the pro~sions of Section 44-55-40 of the 1976 South Carolina Code of •. 
Laws andR.61-71 of the South Carolina Well Standards and Regulations, dated June 2, 1985. · 

DD020106.MWD 

~~----Michael W. Danielsen, Hydrogeologist 
RCRA Hydrogeology I Section 
Division of Hydrogeology 
Bureau of Land and Waste Management 
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April 8, 2003 

FIRST CLASS MAIL 

Mr. Barry Lewis 
NSC, Code 099, Building 36 . 
· 2316 Red Bank Road 
Goosecreek, SC 29445 

RE: Naval Weapons Station Charleston (NWS) 
Charleston, South Carolina 
SC8 710 022 620 

·Monitoring Well Request (Klink to Danielsen) Dated 4-2-2003 
SWMU 17 

j 

Dear Mr. Lewis: 

The above referenced request has been reviewed with respect to R.61-79 .264 Subpart F of the South · 
Carolina Hazardous Waste Management Regulations and R.61-71 of the South Carolina Well · 
Standards and Regulations.· This request is for the installation of 43 temporary wells and 10 soil 
borings. 22 of the 43 temporary wells will be installed as MIP points 17MIP01through17MIP22. 
The temporary monitoring wens, 17TW 11 through l 7TW32, will be installed at locations adjacent 
to the MIP points except for l 7MIP22. 

The MIP points will be installed down to the first confining unit, of varying depths, with an 
approximate maximum depth of 30 feet bgs. M1P point l 7MIP22 will be installed as a correlation 
control point for site lithology. 

The temporary wells and soil borings will be installed by DPT technology after the MlP points are 
installed and the maximum contamination concentration depths are determined. The temporary well 
screens wilJ be five-foot in length. The shallow temporary we)] screens will be placed to straddle the 
corresponding maximum contamination concentration depth determined from the MIP effort. The 
anticipated completion depth will vary according to the MIP effort. 

The soi1 borings, 17SB20 through 17SB29, will be sampled continuously for lithology until the 
water table is encountered. The results of the MIP effort may dictate the final location of the soiJ 
samples as determined in the field. 
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Attached, please find a Monitoring Well Approval Form and a copy of the proposed well/sample • 
locations. A copy of this monitor well approval form should be on site during drilling operations. 
Please be advised, additional assessment may be required at this site. Should there be any questions, 
please contact me at (803) 896-4194. 

Respectful I y, 

/-/7/~ Iii/.~ ----
Michael W. Danielsen, Hydrogeologist 
RCRA Hydrogeology I Section 
Division of Hydrogeology 
Bureau rf~nd and Waste Management 

Enclosures 
MWD/mwd· 
MW A: HW-03-019 

CC: Christine Sanford-Coker, Trident District EQC 
M~tt Tetrault, Hazardous Waste Permitting Section 
Aijt Sanford, Southern Division, Charleston 
LindaKlirik, TetraTech Nus, Inc., 661 Andersen Drive, Pittsburgh, PA, 15220-2745 
NWS Bureau File #50551 
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Approva] is hereby granted to: 

Attention: 

Date of issuance: 

Approva] Number: 

Faci1ity: 

Monitoring Well Approval 

Nava] Weapons Station Char1eston 
EPA ID #SC8 710 022 620 
Berkeley County 

Barry Lewis 

Apri1 8, 2003 

HW-03-019 

Nava] Weapons Station Charleston 
SWMU 17 
Berkeley County 

For the instal1ation of .43 temporary wel1s and 10 soil borings. 22 of the 43 temporary wells will be 
installed as MIP points 17MIP01 through 17MIP22. The temporary monitoring wells, 17TW11 
through 17TW32, will be instal1ed at locations adjacent to the MIP points except for 17MIP22, at 
the locations specified and in accordance with the construction plans and specifications in the 
monitoring well approval request (Klink to Danielsen), dated 4-2-2003, the revised RFI Workplan 
for SWMU 16/17, dated May 2001, and the attached figures. 

AH monitoring wells are to be installed and screened in the surficial aquifer/unit for the purpose of 
assessing groundwater quality. 

Conditions: 

1. A dri1ler certified to operate in the State of South Carolina must instal1 the wel1s. 

:J. That the latitude and longitude, surveyed elevations, boring and/or geologist logs, and actual 
(as built) construction details for each monitoring wel1 be submitted to the Department 
within two weeks of receipt of the surveyors report. However, the Navy must inform the 
Department of unexpected analytes and/or elevated concentrations as data is received from 
the analytical laboratory. 

3. All well construction and sampling derived wastes, including but not Jimited to, drill 
cuttings, drilling fluids, development and purge water, must be managed proper1y and in 
accordance with a11 applicab1e state and federa] requirements. If containerized, each vesse] 
shall be clearly labeled with regard to contents, source, and date of activity . 

4. That all temporary wel1s, MIP points, and soil borings wi11 be abandoned as outlined in R.61-

DD0302j7.MWD 
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71.1 O.B, upon completion of lithologic/sampling efforts. 

5. Field equipment (including sampling probes) must be decontaminated by steam cleaning 
before use and between sampling locations. Well screens and casing must be 
decontaminated before installation or certified clean by the manufacturer. 

6. That notice be given during regular business hours to the issuer of this approval, Michael W. 
Danielsen at 803-896-4194, and the Trident District EQC Office, Christine Sanford-Coker, 
District Hydrogeologist at 843-740-1590, a minimum of forty-eight hours prior to the 
initiation of drilling activities. 

This approval is pursuant to the provisions of Section 44-55-40 of the 1976 South Carolina Code of 
Laws and R.61-71 of the South Carolina WeU Standards and Regulations, dated April 26, 2002. 

l 

} 
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v ~anielsen, Hydrogeologist 

RCRA Hydrogeology I Section 
Division of Hydrogeology . 
Bureau of Land and Waste Management 
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February 3, 2004 

FIRST CLASS MAIL 

Mr. Barry Lewis 
NSC, Code 099, Building 36, 

)3-16 Red Bank Road ·\ 
Goosecreek, SC 29445 

RE: Naval Weapons Station Charleston {NWS) 
Charleston, South Carolina 
SC8 710 022 620 

Monitoring We1LRequest (Beckwith/Zawtocki to Danielsen) Dated 1-15-2004 
SWMU17 . 

Dear Mr. Lewis: 

The above referenced request has been reviewed with respect to R.61-79.265 Subpart F of the 
South Carolina Hazardous Waste Management Regulations and R.61~71 of the South Carolina 
Well Standards and Regulations. This request is for the installation of 16 shallow injection 
wells, 11 permanent shallow monitoring wells and 2 shallow soil gas monitoring wells. This 
approv~l will only address the groundwater monitoring and soil gas monitoring wells. Todd 
Adams, with the Bureau of Water, will issue the Underground Injection Control Pennit to 
Construct to address the injection wells. The monitoring wells installed for the vegetable oil 
pilot study must be named as 17PS-01 through 17PS 11 (Pilot Study) for the monitoring wells, 
17PSG-01 and PSG-02 (Pilot Study Gas) for the soil gas monitoring wells, to avoid confusion 
with the RCRA investigation wells on site. As a suggestion, the injection wells should also be 

· named 17PSi"Ol through 17PSI-16 (Pilot Study Injection) for easy recognition in reports. 

All monitoring wells will be installed in the surficial aquifer and will be installed by direct push 
technology (DP1) drilling methods. The monitoring wells will be finished as stick-up wells and 
have guard posts installed where determined during the 1-21-04 conference call. The shallow 
wells will be installed to allow the ten-foot screens to rest on top of the local confining unit. 
·(Please note. The monitoring wells require a minimum of 6 inch sand pack below the screen.) 
The shallow wells are anticipated to be completed to a maximum depth of approximately sixteen 
feet below ground surface (bgs) . 
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All soil borings not converted to monitoring wells within five days of installation must be 
grouted upon termination of lithologic studies and/or sampling starting from a maximum depth 
of 20 feet bgs and continuously pressure grouted to the ground surface. 

Attached, please find a Monitoring Well Approval Form and a copy of the proposed well 
locations. A copy of this monitor well approval form should be on site during drilling· 
operations. Please be advised, additional assessment may be required at this sit~. Should there be 
any questions, please contact me at (803) 896-4194 or danielmw@dhec.sc.gov . 

Michael W. Danielsen, Hydrogeologist 
RCRA Hydfogeology I Section 
Division of Hydro geology 
Bureau of Land and Waste Management 

· Enclosures 
MWD/mwd 
MWA: HW-04-010 

CC: Christine Sanford..coker, Trident District EQC 
Matt Tetrault, Hazardous Waste Permitting Section 
Todd Adams, Bureau of Water 
Art Sanford, Southern Division, Charleston 
Lfuda Klink, TetraTech Nus, Inc. 
Walter J. Beckwith, P,G. and Christie Zawtocki, P.E., Solutions-JES, 3722 Ben8on Drive, Raleigh. NC, 
27609 
NWS Bureau File #50551 

/)D<J40080.MWD 

• 

• 

• 



D H E C 

~·~ PROMOTE PROTECT PROSPER 

2600 Bull Street 
Columbia, SC 29201-1708 

• 

• 

Monitoring Well Approval 

Approval is hereby granted to: Naval Weapons Station Charleston 
EPA ID #SC8 710 022 620 
Berkeley County 

Attention: Barry Lewis 

Date of issuance: February 3, 2004 

Approval Number: HW-04-010 

Facility: Naval Weapons Station Charleston 
SWMU17 
Berkeley County 

For the installation of 11 permanent shallow monitoring wells (17PS-01 through 17PSI l) and 2 
shallow soil gas monitoring wells ( 17PSG-O 1 and l 7PSG-02) at the locations specified and in 
accordance with the construction plans and specifications in the monitoring well approval request 
(Beckwith/Zawtocki to Danielsen), dated 1-15-2004, tlie 1-21-:-04 conference call between 
SCDHEC, the NA VY and Solutions-IES, and the attached figures. 

All monitoring wells are to be installed and screened in the surficial aquifer/unit to access 
groundwater quality for the vegetable oil injection pilot study. 

Conditions: 

1. A driller certified to operate in the State of South Carolina must install the wells. 

2. · That the latitude and longitude, surveyed elevations, boring and/or geologist logs, and 

3. 

actua1 (as built) construction details for each permanent monitoring well be submitted to 
the Department within thirty days of completion of the last well. However, the Navy 
must inform the Department of unexpected analytes and/or elevated concentrations as 
data is received from the analytical laboratory. 

All monitoring wells must be properly developed until clear, sediment-free water samples 
are obtained. Specific Conductance, temperature, turbidity, and pH measurements should 
be taken during development. A log recording the values of these parameters should be 
maintained during development of the wells. This fog should be submitted along with the 
"as-bwlt" construction details required by Condition 2 above. 
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4. All well construction and sampling derived wastes, including but not limited to, drill 
cuttings, drilling fluids, development and purge water, must be managed properly and in 
accordance with all applicable state and federal requirements. If containerized, each 
vessel shall be clearly Jabeled with regard to contents, source, and date of activity. 

5. That each well be labeled with an identification plate constructed of a durable material 
affixed to the casing or surface pad where it is readily visible. The plate shall provide 
monitoring well identification number, date of construction, static water level, and driller 
name and South Carolina certification number. 

6. Field equipment (including sampling probes) must be decontaminated by steam cleaning 
before use and between sampling locations. Well screens and casing must be 
decontaminated before installation or certified clean by the manufacturer. 

7. That all temporary wells/soil borings not converted into permanent wells will be abandoned 
as out1ined in R.61-71.H.4.c, upon completion of lithologic/samp1ing efforts. 

8. That notice be given during regular business hours to the issuer of this approval, Michael W. 
Danielsen at 803-896-4194, and the Trident District EQC Office, Christine Sanford .. :Coker, 
District Hydrogeologist at 843-740-1590 or sanforcc@dhec.sc.gov,a minimum of forty
eight hours prior to the initiation of drilling activities. 

• 

I 
I 

This approval is pursuant to the provisions of Section 44-55-40 of the 1976 South Carolina Code of · • 
Laws and R.61-71 of the South Carolina Well Standards and Regulations> dated April 26, 2002. 
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~hL4~----
~lsen, Hydrogeologist 

RCRA Hydrogeology I Section 
Division of Hydrogeology 
:Sureau of Land and Waste Management 
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February 11. 2004 

FIRST CLASS MAIL 

Mr. Barry Lewis 
NSC, Code 099, Building 36 
2316 Red Banlc Road 
Goosecreek, SC 29445 

RE: Naval Weapons Station Charleston (NWS) 
Charleston, South Carolina 
SC8 710 022 620 

Monitoring Well Request (Email: Zawtocki to Danielsen) 
Dated 2-6-2004 
SWMU 17 

Dear Mr. Lewis: 

The above.referenced request has been reviewed with respect to R.61-79.265 Subpart F ofthe 
South Carolina Hazardous Waste Management Regulations and R.61-71 of the South Carolina 
Well Standards· and Regulations. This request is for the installation of 1 permanent monitoring · 
well, 12 shallow temporary monitoring wells, and modifications fo the HW-04-010 monitoring 
well approval issued 2-3-04. The 1-inch ID permanent monitoring wells installed for She 
vegetable oil pilot.study must be named as·l7PS-01through17PS12 (Pilot Study). The 
temporary monitoring wells that wm be installed for the MIP survey must be named l 7PSMIP
Ol through 17PSMIP-12 (Pilot Study Membrane Interface Probe), to avoid confusion with the 
RCRA investigation wells on site. The permanent 2-inch ID monitoring wells must be named in 
sequence with the existing well numbering for the RCRA investigation monitoring wells. 

All temporary monitoring wells/soil borings will be installed in the surficial aquifer and will be 
installed by direct push technology (DPT) drilling methods. 

This monitoring well approval will also serve as modification to HW-04-010 as allowing the 
previously ten-foot well screens to be installed as five-foot screens, and changing seven 
permanent monitoring wells to be installed by hollow stem augering methods by the SouthDiv 
contractor. The shallow monitoring wells will be installed to allow the five-foot screem to rest 
on top of the local confining unit. ·(Please note. The monitoring wells require a minim111ll of 6 
inch sand pack below the screen.) The shallow wells are anticipated. to be completed to a 
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maximum depth of approximately sixteen feet below ground surface (bgs ). 

All soil borings not converted to monitoring wells within five days of installation must be 
grouted upon termination oflithologic studies and/or sampling starting from a maximum depth 
of 20 feet bgs and continuously pressure grouted to the ground surface. 

Attached, please find a Monitoring Well Approval Form and a copy of the proposed well 
locations. ·A copy of this monitor well approval form should be on site during drilling· 
operations. Please be advised, additional assessment may be required at this site. Should there be 
any questions, please contact me at (803) 896-4194 or daniehnw@dhec.sc.gov. 

Respectfully, 

Michael W. Danielsen, Hydrogeologist 
RCRA Hydrogeology I Section 
Division ofHydrogeology 
Bureau of Land and Waste Management 

. Enclosures 
MWD/mwd 
MWA: HW-04-0 l3 

CC: Christine Sanford-Coker, Trident District EQC 
Matt Tetrault, Hazardous Waste Pennitting Section 
Todd Adams, Bureau of Water 
Art Sanford, Southern Division, Charleston 
Linda Klink, TetraTech Nus, Inc. . 
Walter J. Beckwith, P.G. and Christie Zawtocki, P.E., Solutions-IE$, 3722 Benson Drive, Raleigh, NC, 
27609 
NWS Bureau File #50551 
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Monitoring Well Approval 

Approval is hereby granted to: Naval Weapons Station Charleston 
EPA ID #SC8 710 022 620 
Berkeley County 

Attention: Barry Lewis 

Date of issuance: February 11, 2004 

Approval Number: HW-04-013 

Facility:' Naval Weapons Station Charleston 
SWMU17 
Berkeley County 

For the installation of 1 permanent shallow monitoring well, 12 shallow temporary monitoring 
wells 17PSMIP-O 1 through 17PSMIP-l 2 (Pilot Study Membrane Interface Probe), at the· 
locations specified and in accordance with the construction plans and specifications in the 
monitoring well approval request (Email: Zawtocki to Danielsen), dated 2-6-2004, the 2-9-04 
email correspondence between SCDHEC, the NA VY and Solutions-IES, and the attached 
figures. 

In addition, the 2-inch ID monitoring wells must be installed according to the approved May 
2001 SWMU 16/17 RFI Work Plan. 

All monitoring wells are to be installed and screened in the surficial aquifer/unit to access 
groundwater quality for the vegetable oil injection pilot study. 

Conditions: 

1. 

2. 

A driller certified to operate in the State of South Carolina must install the wells. 

That the latitude and longitude, surveyed elevations, boring and/or geologist logs, and 
actual (as built) construction details for each permanent monitoring well be submitted to 
the Department within thirty days of completion of the last well. However, the Navy 
must inform the Department of unexpected analytes and/or elevated concentrations as 
data is received from the analytical laboratory .. 

All monitoring wells must be properly developed until clear, sediment-free water samples 
are obtained. Specific Conductance, temperature, turbidity, and pH measurements should 
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be taken during development. A log recording the values of these parameters should be • 
maintained during development of the wells. This log should be submitted along with the 
"as-built .. construction detai1s required by Condition 2 above. 

4. All well construction and sampling derived wastes, including but not limited to, drill 
cuttings, drilling fluids, development and purge water, must be managed properly and in 
accordance with all applicable state and federal requirements. If containerized, each 
vessel shall be clearly labeled with regard to contents, source; and date of activity. · 

5. That each well be labeled with an identification plate constructed of a durable material 
affixed to the casing or surface pad where it is readily visible. The plate shall provide 
monitoring well identification number, date of construction, static water level, and driller 
name and South Carolina certification number. 

6. Field equipment (inchiding sampling probes) must be decontaminated by steam cleaning 
before use and between sampling locations. Well screens and casing must be 
decontaminated before installation or certified clean by the manufacturer. 

7. That all temporary wells/soil borings not converted into permanent wells will be abandoned 
as outlined in R.61-71.H.4.c, upon completion oflithologic/sampling efforts. 

8. That notice be given during regular business hours to the issuer of this approval, Michael W. 
Danielsen at 803-896-4194, and the Trident District EQC Office, Christine Sanford-Coker, 
District Hydrogeologist at 843-740-1590 or sanforcc@dhec.sc.gov,a minimum of forty
eight hours prior to the initiation of drilling activities. 

This approval is pursuant to the provisions of Section 44-55-40 of the 1976 South Carolina Code of 
Laws and R.61-71 of the South Carolina Well Standards and Regulations, dated April 26, 2002. 

DD<J40099.MWD . 

ichael W. Danielsen, Hydrogeologist 
RCRA Hydrogeology I Section 
Division of Hydrogeology 
Bureau of Land and Waste Management 
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October 19, 2004 

FIRST CLASS MAIL 

Mr. Barry Lewis 
NSC, Code 099, Bui1ding 36 
2316 Red Bank Road 
Goosecreek, SC 29445 

RE: Naval Weapons Station Charleston (NWS) 
Charleston, South Carolina 
SC8 710 022 620 

Monitori;n.g Well Request (Email: Zawtocki to Danielsen) 
Dated IQ;.14-2004 
SWMU 17 

Dear Mr. Lewis: 

The above referenced request has been reviewed with respect to R.61-71 of the South Carolina 
Well Standards and Regulations and other appropriate regulation/guidance. This request is for 
the installation of 12 shal1ow temporary monitoring wells (l 7PSTW-4 through l 7PSTW-15), and 
6 soil borings (17PSSB-l through 17PSSB-6) at SWMU 17 to evaluate groundwater flow 
direction and to assess soil and groundwater conditions. 

All temporary monitoring wells/soil borings will be installed in the surficial aquifer and will be 
installed by direct push technology (DPT) drilling methods. The temporary wells are expected to be 
completed to a maximum depth of 16 feet bgs and the soil borings are expected to be terminated at 
18 feet bgs. 

All soil borings and temporary monitoring wells must be grouted upon termination oflithologic 
studies and/or sampling starting from the bottom of the boring and continuously pressure grouted 
to the ground surface with neat cement, bentonite-cement, or 20% high solids sodium bentonite 
grout through a tremie pipe. · 

All sampling should follow the methods described in the November 2001 BP A EISOPQAM . 
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The boring and/or geologist logs for each monitoring well/soil boring should be submitted to the • 
Department within 30 days of completion of the last bore hole. 

All well construction and sampling derived wastes, including but not limited to, drill cuttings, 
drilling fluids, development and purge water, must be managed properly and in accordance with all 
applicable state and federal requirements. If containerized, each vessel shall be clearly labeled with 
regard to contents, source, and date of activity. 

Field equipment (including sampling probes) must be decontaminated by steam cleaning, or other 
approved method, before use and between sampling locations. Well screens and casing must be 
decontaminated before installation or must be certified clean by the manufacturer. · 

Attached, please find a Monitoring Well Approval Fonn and a copy of the proposed monitoring well 
locations. A copy of this monitoring well approval form should be on site during drilling operations. 

The April 26, 2002 South Carolina Well Standards.Regulation R.61-71 apply to the monitoring 
well installations for the above referenced sites. 

Please be advised, additional assessment may be required at this site. Should there be any 
questions, please contact nie at (803) 896-4194 or danielmw@dhec.sc.gov. 

Respectfully, 

Michael W. Danielsen, Hydrogeologist 
RCRA Hydrogeology I Section 
Division of Hydrogeology 
Bureau of Land and Waste Management 

Enclosure 
MWA: HW-04-074 

CC: Christine Sanford-Coker, Trident District EQC 
Matt Tetrault, Hazardous Waste Pemritting Section 
Todd Adams, Bureau of Water 
Jeff Adams, Southern Division, Charleston 
Linda Klink, TetraTech Nus, Inc. 
Tony Liebennan and Christie Zawtocld, p.E., Solutions-IES, 3722 Benson Drive, Raleigh, NC, 27609 
NWS Bureau File #50551 · 
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Temporary Monitoring Well Approval 

Approval is hereby granted to: Barry Lewis 

Facility: 

Naval Weapons Station Charleston 
EPA ID #SC8 710 022 620 
Berkeley County 

Naval Weapons Station Charleston 
SWMU17 
Berkeley County 

This apprs>Val is for the installation of 12 temporary groundwater monitoring wells. The 
temporary monitoring wells are to be installed in the locations as illustrated on Figure lA and 
lB, and per the proposed construction details provided in the October 14, 2004 correspondence. 
The monitoring wells are to be installed following all of the applicable requirements ofR.61-71. 

Please note that R.61-71 requires the tollowing: 

1. All wells shall be drilled, constructed, and abandoned by a South Carolina certified well 
driller per R.61-71.D. l. 

2. A Water Well Record Form or other form provided or approved by the Department shall 
be completed and submitted to the Department within 30 days after well completion or 
abandonment unless another schedule has been approved by the Department. The form 

· should contain the "as-built" construction details and all other information required by 
R.61-71.H.l.f 

3. All analytical data and water levels obtained from each monitoring well shall be 
submitted to the Department within 30 days of receipt of laboratory results unless another 
schedule has been approved by the Department as required by R.61-71.H.1.d. 

4. All temporary monitoring wells shall be abandoned within 5 days of borehole £ompletion 
using appropriate methods as required by R. 61-71.H.4 .c . 
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5. If any of the information provided to the Department changes, the Author (Michael W. 
Danielsen) shall be notified a minimum of twenty-four hours prior to well construction as • 
required byR.61-71.H.l.a. 

This approval is pursuant to the provisions of Section 44-55-40 of the 1976 South 
Carolina Code of Laws and R.61-71 of the South Carolina Well Standards and Regulations, 
dated April 26, 2002. 

Date of Issuance: 10-19-2004 

Michael W. Danielsen, Hydrogeologist 
RCRA Hydrogeology I Section 
Division of Hydrogeology 
Bureau of Land & Waste Management 
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November 16, 2004 

FIRST CLASS MAlL 

Mr. Baily Lewis 
NSC, Code 099, Building 36' 
2316 Raj Bank Road 

·. o<>oseereek. sc 29445 

· .. RE:. Naval Weapons Station Chafleston (NWS) 
· Charleston; South Oirolina , 
: SC8710 022 620 ·. .· 

Monitoring Well Request (Elliail: Klink to Danie~en) 
Dated J0-28.:2004 . 

. SWMUI6&17 

::.:.·\- ·-~·· -./' :!~--~--!-:--: ,' ;: ..... 

• 1! •• 
~ ' . 

·. :,.'. . ,. 

• 
Dear Mi. teW!s; ;:· ·· .. ~ · .~" 

:·. The above refer~ced request has been reviewed with'respect to R61-7l of the South Carolina Well Standards and 
Regtilations and other appropriate regulatiorilguidance. Thi~ reque~t is for .the. installJition of 26 pertnanent . 
monitoring wells (l 6MW06S through l6MW09S, 17MW06D, 17MW08S, t'7M\Vti9S,. l 7MW1 OS, 1"7MWI lS, 
17MW12S/D, 17MW13S~ 17MWI4SID, 17M\Vi5S/D, 17MW.t6SIJiD, 17MW17S/l/D, 17MW18S/D, 17MWl9S, 

.·and 17M\V20S), 88 temporaiy wellslMIPpoints, one piezometer (16PZOI ), one staff gauge (l 7SG05), and l O soil 
boririgs. · · . . 

All pem:w.nent wells and the piezometer will be installed in the surficial aquifer and Will be installed by hollow stem 
·auger drilling methods. 'The wells will be finished as stick•up wells arid have guard posts installed and painted with 
high visibility paint. . The permanent wells will be installed to alfow !he. ten~foot screens to straddle the water table · 
where possible. The screen lengths for nested permanent monitorinitwells maybe adjusted down to 5 feet in order . 
. to prevent overlap of screened intervals. The monitoring wells are anticipated to be completed·to differing depths 
as shown in the attached table. The shallow well screens will be placed to· straddle the water table where possible. 
The deep weil screens will be placed on top of the targeted confining tlnit, the first confining unit enco\llltered or 
the top of the Ashley Formation ("Cooper Marl''), at the sites. · · 

The temPorary wells/MIP points will be installed by DPT technology. The temporary well screens will be no 
longer than five-foot in length. The temporary well screens/MIP sample depths will be p]aced according to the 

. attached table. · · 

· All soil borings and temporary monitoring wells must be grouted upon termination of lithologic studies and/or 
sampling starting from the bottom of the. boring and continuously pressure grouted to the ground surface with neat 

.ement, bentonite-cement, or 20% high solids sodium bentonite grout through a tremie pipe. 
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The bentonite pellets should be placed in 6-inch lifts in order to provide for more uniform hydration. 

. All well installations and sampling should follow the methods described in the November 2001 EPA EISOPQAM. 

The boring and/or geologist logs for each monitoring welVsoil boring should be submitted to the Department within 
two weeks of receipt of the survey report as requested. 

All well construction and sampling derived wastes, including but not limited to, drill cuttings, drilling fluids; 
development and purge water, must be managed properly and in accordance with all applicable state and federal 

. requirements. If containerized, each. vessel shall be clearly labeled with regard to contents, source> and date of · 
activity. 

· Field equipment (i~cluding sampling probes) must be decon~nated by steam cleaning, o~ other approved 
method, before use and between sampling locations. Well screens and casing must be decontaminated before . 
installation or must be certified clean by the manufac~er. . ·· ' · · ··. · · 

" Note. A double ca8ed boring/monitoring well may be required where site geology dictates the driliing ofdeeptt 
· • temporacyt,pennanent monitoring wells or soil borings that penetrate the local ,confinin~ unit.. · · 

Attached, please find a Monitoring Well ApprovalFonn and a copy of the proposed monitoringwell locatioris, A 
copy of this monitoring well approval form. should be on site during drilling operations. · · · · 

·Tue April 26, 2002 South C~lina Well Standatds Regulation R:61-71 apply to the monitoring-well instaliatibns 
. for the •bove referenced sites. · · · · · 

• 

Pl~ be, advised, .additional assessment may be required at this site. ·Should .there be an}'. questio~ pleas~ contact• •. . . 
·. me at (8'03) 896-4194 .or danielmw@dhec.sc.gov . · · · · 

Respectful. . I " "·. y, 

" ' 

Michael W. Danielsen, Hydrogeologist 
RCRA Hydrogeology I ~ctfon 
Division of Hydro geology· 
Bureau of La:nd and.Waste Managenient 

Enclosure 
MW A: HW-04-076 

CC: Christine Sanford-Coker, Trident District EQC .. 
Matt Tetrault; Hazardous Waste Pennitting Section 
·Jeff Adams, Southern Division, Charleston 

· etraTech.NUS, IDc. 
_NWS Bureau File #50551 

00040727 .MWD 
HW-04-076 
BLWM50551 

• 



D H E C 

c 
PROMOTE PROTECT PROSPER 

· 2600 Bull Street 
Ccilumbi.a, SC 29201~1708 

Monitoring Well Approval 

· ... Appr~~itl is hereby granted to: · . Barry Lewis 

. (. 

Naval Weapons Station Charleston 
EPA ID #SC8 710 022 620 

· Berkeley County · 

... . . . 

· NavalW eapons Station Charleston 
SWMUl6& 17 . 

·'Bo/keley CQunty·· 

This BPJ>rovaf is for the·mstall~tion of 26. permanent.monitoring wells (i 6MW06S. through 16MW09S, . 
. .· 17MW06P~t7MW08S,17MW09S, 17MWIOS,l7MW11S, 17MW12S/D, 17MWl3S, 17MWI4S/D~ 

:· .• 11MW15SiD, 17MW16S/I/D,J7MW17S/l/D, 17MW18S/D, 17MW19S~ and 17MW20S), 88 temporary. 
wells/MJP p<>ints, one piezometer .(16PZOI ), and one staff gauge (17SG05). The monitoring wells, 
pieiometer, and the staff gauge are to be installed in the locations as illustrated on Figure 2-1, and per the 

· prop()sed oon8truction d~tails provided in the October 28, 2004 oorrespondence, ·The monit9ring wells are 
. to beinstalled following 1111 of the applicable requirements ofR.61-71. 

• 

Please li:ote that R.61-71 requires the following: 

1. AUwells shall ·be drilled, constructed, and abandoned by a South Carolina certified well driller per .. 
R.61-71.D.l. 

2. All permanent wells shall be properly.developed per R~61-71.H.2.d. A Water WellRecord Form 
or other form provided or approved by the Department shall be completed and submitted within 30 
days after well completion or abandonment unless another schedule has been approved by the 
Department. The form should contain the "as-built ... construction details and all other information 

... required by Rhl -71.H. l .f 

3. All analytical data and water levels obtained from each monitoring well shall be submitted to the 
Department within 30 days of receipt oflaboratory results unless another schedule has been . 
approved by the Department as required by R.61-71.H.l.d. 

4. All permanent monitoring wells shall be labeled as required by R.61-71.H.2.c . 

00040727.MWD 
HW-04-076 
BLWMSOSSl 

SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 



5. A Water Well Record Form or other form provided or approved by the Department shall be 
completed and submitted to the Department within 30 days after temporary well completion or • 
abandonment unless another schedule has been approved by the Department. The fonn should 
contain the "as-built" construction details and all other information required by R.61-71.H.1.f 

6. All temporarymoµitoring wells shall be abandoned within 5 days of borehole completion using 
appropriate methods as required by R.61-71.H.4.c. 

7. If any of the information provided to the Department changes, Michael W. Danielsen . . 
(803.896.4194), shall be notified a minimum of twenty-four hours prior fowell Construction as 
required by R.61-71.I:I.1.a. · · · · · 

. This approval is pursuant to the provisiOns of Section 44:.ss-40 of the 1976South Carolina Cpde ofLaws · 
andR.61'.'"71 of the South Carolina Well Standards and Regulations, dated.April 26; 2002..... · .·. 

, . 
· Date ~fls8uance:. · 11-16-2004 

. . 

MichaelW. Danielsen, Hydrogeologist 
, . RCRA Hydrogeology I Section · .. 

.•·. ,,, 

AJ)proval#: .· HW-~016 · · 

DiyjsiOn of Hydro geology · 
Bureau of land and Waste Management •••• 

00040727 .MWD 
HW-04~076 

BLWM 50551 

•• 



• 
MIP/PPT Location I 

• •••••• 
· su~MARY oF GROUNDWATE~ llRILLtNG LocATtoNs FdR Pt!RMrr: . ' .•. 

. . .·· .. · ; · · SWMO 16 OLD 80UTHSiDE LANDFJLL : .·•· ·". ,: . . 
SWMu· 17 OLD.SOUTHSIDE' Ml$SiLEAtf0;\\'AsTE QI~ D1$P,Q$Ati;,\REA 

. . . ' · .... ·. · .· .... N\VS:CHA~LE~:;;sJ>FU:H{.Q~'?~~~ >> .".;; ,: '';; ' ·· 
•,' 

. ·,· :· .. - - .. ',• 

MIP/DPT 
.. 

· .Perftlar1ent.Misnl,\oring Wells (b> ,: ... -
.: 

· Eatlmat~ ~pth I Analys••· MW Location. l ·. Estimated Depth . . I 
SWMU 16 Groundwater<•> 

.. 

. 16MIP01/16TW01 20' min & end contam; VOCsonly 
'•'• 

16MW06$. . 14' upper surfiqlafaqulfer. 
',. •' -

;,. 

16MIP02/16tw02 35' fil'St corifining unit - 1BMW07S,. · 14' upper surflctal aquifer . 
16MIP03/16TW03 20• min & end contam. 16f!,4WoSS •· 14' upper surflct81 aquifer . :1 : 

16MIP04/16TW04 35• fir$t confialng unit .16MW09S . 14' upper surficial aquifer 

,. .. 
•" 

16MIP05116TW05 · 20' min & end contam. . Fuil-auite organics· NA NA 

16M,IP06/16TW06 20' min & end cont~. .· (90% TCL and 1 Q% 
Appx 9) & TAL · .. 

·16MIPQ7/161W07 20' mi11 & end contam. .· inorganic$ 
16MIP08/16TW08 20' min & end contam. .. 

16MIP09/16TW09 35' ·first confining unit 

16MIP10/16TW10 20' min & end contam. . 

16MIP11/16TW11 20' min & end contam. . . .. 

16MIP12/16TW12' 20' min &·&ndcontam. 

-16MlP13/16TW13. 20' min & end contam. 

16MIP14/161W14 20' mh & end contam. · 

NA NA NA 16PZ01 14' upper surflclal aquifer 

• • . 

' 

Analyses 

. . 
. Full-suite organics (90% 
TCL and 10% Appx 9) & 
T AL inorganics . 

Shelby tubes via ASTM 
methods at 16MW06 and 
16MW09 

NA 

None 



SUMMARY OF GROUNDWATER DRILLING LOCATIONS.FOR PERMIT 
. SWMU 16 OLD SOUTHSIDE LANDFILL · . . . . 

SWMU 17 OLD SOUTHSIDE MISSILE AND WASTE. OIL DISPOSAL AREA 
. . . NWS CHARLESTON, SOUTH CAROLINA ·. . . 

PAGE20F3 

. " 

MlPlDPT(bl Permanent Monitoring .Wells (b) 

MIP/OPT Location I Estimated Depth I ··Analyses. . MW Location l esilmated Depth I Analyses 

SWMU 17 Groundwater<•> 

17MIP23/17TW32 · 30' Cooper Full-suite organics NA NA· NA 

17MIP24/17TW33 30' first confining unit (90% TCLand 

· 11MIP25/17TW34 30' first confining unit. 
10%Appx9) & 

17MIP26/17TW35 30' first confining unit 
TAL lnorganics 

17MIP27/17TW36 . 30' .first confining unit 

17MIP28/17TW37 30' first confining unit 

17MIP29/17TW3B 30' first confining unit VOCsonly 17MW12$ 15' (upper surflcial aquifer) Full-suite organics (90% 
17MW12D 30' (lower surficial aquifer) TCL and 10% Appx 9) & 

T AL inorganics 

17MIP30/17TW39 30' first confining unit . Full-suite organics NA NA NA 

17MIP31/17TW40 30' first confining unit (90% TCL and 

1.7MIP32/17TW41 30' first confining unit 
10% Appx9)& 
TAL lriorganlcs 

17MIP33/17TW 42 30' first confining unit 

17MIP34/17TW43 · 30' first confining unit . 

17MIP35/17TW44 · 30'Cooper 

17MIP36/17TW45 30' first confining unit 

17MIP37/17TW46 35'Cooper .. 

17MIP38/1.7TW47 30' coOi:)er , ,' VOCsonly: '17MW14S 15' (upper surfic::lil aquifer) Full-suite organics (90% 
17MW140 . 30•: (loYier surflclal aquifer) . · TCL and 10% Appx9) & 

30' first confining unit 
,. 17MW158 · 

',' . 
15' (UPPtr 1 .. iflctal ~ulf er) · · · · TAL inorganlcs 

17MIP39/17TW 48 
. r1"1W1so · · 30' OoWer:su~al ~quifer) 

.17MIP40/1]1)V49 45'Cooper 1mw1~ · 1 s·. (uppei'. s~rflolal aqulf er) 
17MW16l · 30' .(lr.\termedi8te aquifer) · · 

. 17MW16[) 45' (IOwer surfidai ~qulfer) · ' 

30' first confining unit , · · t7MW17S 
" · t~· (upP.r surflCfal aquifer) 17MIP41/17TW50 · 

17Mw171 · 30' Onteimedlat$ aqulf er) 

L9 
', 17MW · 40' (k>wer au'rflCiataquif er). ., 

" .. 



• SUMMARY OF GROUND\V ATER :f?.Rli.LING LOCATION$ F,pR:PER.MIT 
. . . · .. SWMU 16 OLD SOUTHSJDE LANDFlLt: .. :::~~. ·· .. 

SWMU 17 OLD SOUTHSIDE MISSILE ·ANO WASTE OIL:DISPO.SAL.AREA · 
NWS CHARLE,STON~ SOiJTti CAROtiNA'.' ~ 1 

· . 

PAGE30F3 . . . 

MIP/DPT tb> . ·. PtitrmanentMonltorlng Wells lbl 

MIP/DPT Location Estimated Depth Analyses 

17MIP42/17lW.51 30' fll'$t confining unit VOCsonly 

17MIP43/17lW52 30' first confining unit 

· 17MIP44/17lW53 30' first confining unit 

NA NA NA 

.. 

S = Shallow (upper surflCial aquifer). 
I = Intermediate (between upper and lower surficlal aquifer). 
O = Deep (lower surfieial aquifer) • 
. MIP = Membrane Interface Probe. · 
TAL = Target Analyte list. 
TCL = Target Compound List .. 
voe= Volatile organic comwund. 

... 

... · MW. Location 
. .. 

17MW16S. 
17MW180 . . . . ... 
17MW19S .. 

17MW20S· 

17Mw05S.* ·. 

.17MW06S*· 
17MW06D. 

17MW07S' 

11MWoas ••·· 
17MW09s•• · 

·17MW10S ••. 

17MW11S 

17MW13S. 

17SG05. 

!l· Up to 8 contingency MIP/temporary wells wtll be Installed as necessary forSWMU 16 and 17 combined. 
b. "f!le sample number provided ts the starting number for SWMU 16 and 17, continued frOm pre.vlous Investigations. 

* . 

Estlmat&d Depth · 

15' (upper surflQial aquifer) 
35' (lower surfteilll aquifer) 

. .18' (lower suffleial aquifer)· 

. 18' (l9wer surriclal aquifer). . 

18' (to~r surficlal aquifer) 

18' {lower surfk:lal aquifer) 
23' (lower su&:ficlal. aquifer) . 

18~ (upper sufflci~I aquifer) 

18' (lowtr sunicial .aquifer) 

18' (lower surfiofal aquifer) · 

18' (lower surflciai aquifer) 

· 15' (upper surflclal aquifer) · 

30' (fll'St confining unit) 
· 15• (upper surficlal aquifer) . 

-

Previously Installed by TtNUS In support of emulsified oil pllot-scale tre.atablltfY study by others. · · 
To be Installed by TtNUS In the future Jn ~uppoit of emulsified oil pllot-scale .treatablllty study by 9thers • .. 

· .. 

• 
Analyses 

Full·suite organics (90% 
TCL and 10% Appx 9). & 
TAL inorganlcs 

Full-suite organics (90% 
TCL.and 10% Appx 9) & 
TAL inorganics 

None (treatability study 
sampling by others) 

Full·suite organics (90% 
TCL and 10% Appx 9) & 
TAL inorganics 

NA 



Sample 
Location 

.. SUMMAR~~~~~!'a°L~~~~~~g:~2~~:.~~ PERMrr 

SWMU 17 OLD SOUTHSIDE MISSILE AND WASTE OIL D1$POSAL AREA · 
NWS CHARLESTON, SOUtH CAROLINA 

· PAGE10F1 

Anticipated Analytical Sample 1 · 
.Depths 

Rationale for Location 
.. 

SWMU 16 and rr<•> Soil .. .. 

16SB051bl 0· 1 fo.ot bgs Debris Pile: Collect additional Soil data (above water table) to aid in 
1·3footbgs determining· remediation requirements. Confirm surfaee soil 

contamln!ltfori atid vertical .extent. 

16SB06 Depth of S&mple to be determined Waste Oil i;ank Area: Collect additional soil data (abOw water table) ·. 
. based on visual evidence arid . within the anomaly identified d1,1rlng the geophysical survey to attempt 

· ·· .maximum field Instrumentation locatlori of burled waste oil tanks and determine associated · 
·reading contamination, If any. " 

165807 Numbers and depths of samples will Soll samples wlll be.COiiected based on MIP logging reault$,.if and 
16SB08, etc. !cl be based on MIP results and visual . where there are voe· readlng8 evident.of son contaminatio.n and/or if. 

evidence there is visual evidence ofoontam.ination .. 
17SB30Cdl Depth of sample to be determi,ned Depression Area: Collect additional soil data to aid in refining area of 

17SB31 b$Sed on Visual evidence and contamination for remediation. 

17SB32 
·maximum field Instrumentation 

(eadlng 

17SB33 Numbers and depths of samples will Soll samples Wili be collected based on Mi~ .togging res.ults, if and . 
17SB34, etc.<•> be based on MIP. results. and visual ·· whe~ there areVOC ·readings evldenfof eoU contamination and/or If 

evidence· ···. there is visual evidence.o( contam'lnation. . . . . 
·> 

MIP • Membrane Interface Probe. 
TCL .. Target Compound Ust. · 
TAL = Target Analyte List. . .. , 
voe = · Volatile organic compound. . .. · . . .. . . . . ··· · 
a. Up to 1 o soil borings total are anticipated for the twp sttee combined, . . . · . . . . : . , · . • ·. . . .. . .. . :· . : 
b. The sample number provided Is the starting runbt.r for soil bOrlngslnstaUed at SWMU 16, contlnved. from.. pre\llat;iS lnVe&tlgallonS; · . 
c. Addldonal '°" bOriAOUt SWMU 18 art ........... of the two ttenchas; ' , ·... • ' . ·.· : . . . : . . ·. . ·.. . •. . . 
d, The sample number provided Is the starting number ror 90U ,b0Jjngs installed~ S\'JMU 17,~ continued fi'ol'n P~~ lnvesflg$~ons: · 
e. Addltl~nal soil samples will be collected at SWMU 17 OOIY as necessary. · . . · · · · ... 

•• ' . . . . 

\ 

l Analyses I 
Full-suite organics (90 % TCL 
and 10 % Appx 9) & TAL 
inorgahlcs 

• 
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OTE PROTECT PROSPER 

2600 Bull Street 
Columbia, SC 29201-1708 

• 

• 

March 8, 2005 

FIRST CLASS MAIL 

Mr. Barry Lewis 
NSC, Code 099, Building 36 
2316 Red Bank Road 
Goosecreek, SC 29445 

RE: Naval Weapons Station Charleston (NWS) 
Charleston, South Carolina 
SC8 710 022 620 

Monitoring Well Request (Email: Zawtocki/Liberman to Danielsen) 
· Dated March 4, 2005 
SWMU17 

Dear Mr. Lewis: 

The above referenced request has been reviewed with respect to R.61-71 of the South Carolina 
Well Standards and Regulations andother appropriate regulation/guidance. This request is for 
the installation of8 shallow temporary monitoring wells {17PSTW-16 through 17PSTW-23) at 
SWMU 17 to evaluate the effectiveness of the edible oil substrate injection pilot study. 

All temporary monitoring wells/soil borings will be installed in the surficial aquifer and will be 
installed by direct push technology {DPT) drilling methods ... The temporary wells are expected to be 
completed to a maximum depth of 18 feet below ground surface. 

All temporary monitoring wells/soil borings and must be grouted upon termination oflithologic 
studies and/or sampling starting from the bottom of the boring and continuously pressure grouted 
to the ground surface with 20% high solids sodium bentonite grout through a tr~ie pipe. 

All sampling should follow the methods described in the November 2001 EPA EISOPQAM. 

The boring and/or geologist logs for each· monitoring well/soil boring should be submitted to 
Michael W. Danielsen, South Carolina Department of Health and Environmental Control, Bureau 
of Land & Waste Management, within 30 days of completion of the last b~re hole. 

DD050//4.MWD 

SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 



All well construction and sampling derived wastes, including but not limited to, drill cuttings, 
drilling fluids, development and purge water, must bemanaged properly and in accordance with all • 
applicable state and federal requirements. If containerized, each vessel shall be clearly labeled with 
regard to contents, source, and date of activity. 

Field equipment (including sampling probes) must be decontaminated by steam cleaning, or other 
approved method, before use and between sampling locations. Well screens and casing must be 
decontaminated before installation or must be certified clean by the manufacturer. 

Attached, please find a Monitoring Well Approval Form and a copy of the proposed monitoring well 
locations. A copy of this monitoring well approval form should be on site during drilling operations. 

The April 26, 2002 South Carolina Well Standards Regulation R.61-71 apply to the monitoring 
well installations for the above referenced sites. 

Please be advised, additional assessment may be required at this site. Should there be any 
questions, please contact me at (803) 896-4194 or danielmw@dhec.sc.gov . 

Respectfully, 

Michael W. Danielsen, Hydrogeologist 
RCRA Hydrogeology I Section 
Division of Hydro geology 
Bureau of Land and Waste Management 

Enclosure 
MW A: HW-05-009 

CC: Christine Sanford-Coker, Trident District EQC 
Matthew J. Tetrault, Corrective Action Engineering 

. Todd Adams, Bureau of Water 
Jeff Adams, Southern Division, Charleston 
I! £Ji Jlmt!! 4etraTech Nus, Inc. 
Tony Lieberman and Christie Zawtocki, P.E., Solutions-JES, 3722 Benson Drive, Raleigh, NC, 27609 
NWS Bureau File #50551 

DDOSOI U.MWD 
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P OTE PROTECT PROSPER 

2600 Bull Street 
Columbia, SC 29201-1708 

Temporary Monitoring Well Approval 

• 

Approval is hereby granted to: Barry Lewis 
Naval Weapons Station Charleston 
EPA ID #SC8 710 022 620 
Berkeley County 

Facility: Naval Weapons Station Charleston 
SWMU 17 
Berkeley County 

This approval is for the installation of 8 temporary groundwater monitoring wells. The 
temporary monitoring weJls are to be installed in the locations as illustrated on Figure 1, and per 
the proposed construction details provided in the March 4, 2005 correspondence. The monitoring 
wells are to be installed following all of the applicable requirements ofR.61-71. 

Please note that R.61-71 reguires the following: 

1. All wells shall be drilled, constructed, and abandoned by a South Carolina certified well 
driller per R.61-71.D.1. 

2. AWater Well Record Form or other form provided or approved by the Department shall 
be completed and submitted to Michael W. Danielsen, South Carolina Department of 
Health and Environmental Control, Bureau of Land & Waste Management, within 30 
days after well completion or abandonment unless another schedule has been approved by 
the Department. The forrh should contain the "as-built" construction details and all other 
information required by R.61-71.H.1.f 

3; All analytical data and water levels obtained from each monitoring well shall be 
submitted to Michael W. Danielsen, South Carolina Department of Health and 
Environmental Control, Bureau of Land & Waste Management, within 30 days of receipt· 
of laboratory results unless another schedule has been approved by the Department as 

·required by R.61-71.H. l .d. 

4. All temporary monitoring wells shall be abandoned within 5 days of borehole completion 
• using appropriate methods as required by R.61-71.H.4.c. 

DDO!i0/14.MWD 
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5. If any of the information provided to the Department changes, Michael W. Danielsen • 
shall be notified a minimum of twenty-four hours prior to well construction as required 
by R.61-71.H.l.a. 

This approval is pursuant to the provisions of Section 44-55-40 of the 1976 South 
Carolina Code of Laws and R.61-71 of the South Carolina Well Standards and Regulations, 
dated April 26, 2002. 

Date of Issuance: 3-8-2005 

Michael W. Danielsen, Hydrogeologist 
RCRA Hydrogeology I Section 
Division of Hydro geology 
Bureau of Land & Waste.Management . 

DDOJOJ 14.MWD 

Approval#: HW.:.05-009 
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PROPOSED SORING LOCATION 

' #·· 17-PSl-1 • 17-PS!-5 

• 17-PSl-9 

f 17-PS!-6 
• 17-PS!-13 

17-PS!-2 • ~ . • 17-PS-3 
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I 
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17 PS··l • 17-PS!-15 • 17-PSI-4 • • 17-PS!-12 

ly- 17-MW-'/ 
17-PS!-8 

• 17-PSI-16 

I 
I 0 10 20 

SCALE IN FEET 

li~2!\!!~2£§ 
PROPOSED GEOPROBE BORING LOCATIONS 

FlGURE: 

EDIBLE OIL PILOT TEST 
SWMU 17 1 

3722 BENSON DRIVE NAVAL WEAPONS STATION 
RALEIGH, NORTH CAROLINA 27609 CHARLESTON, SOUTH CAROLINA 

\.. TEL: (919) 873-1060 F!Vf..: (919) 873-1074 



• 

• 
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APPENDIX A.;.2 
BORING LOGS AND MIP LOGS 
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( I L]Tetra Tech NUS, Inc. BORING LOG Page _I of _I_ 

PROJECT NAME: NWS CHARLESTON BORING No.: ~<;,~\ / t6'1w<J),5 
PROJECTNUMBER: CTO 13710528 DATE: ;o(<'" 
DRILLING COMPANY: CAROLINA DRILLING GEOLOGIST: WlrKWVGH S, J'lt lL 
DRILLING RIG: Uo 51 ~~(Ob DRILLER: "t4.lkJ> ~1\fV- - f).T\ 

D 

Rema"8 

1~111 
~lo I I~ {/ 

J.. ~~·· 
Oooo 

. 
~ (}~'1-;1vr/f11..-r1 c.~ )\.\ 1..Jtr 

c:> e>o o 

~;... '"l >v u·-=-> > I)" 

v 

•When rock coring, enter rock brolou-. 
•• Include monitor r~ in 6 foot lnteivals O borehole. Increase reading frequency if elevaled reponse read. 

Remarks: '/~ 'HSA . 
Drilling Area 

Background (ppm): ..... I -o-.. 
Converted to Welt: Yes No ---- Well l.D. #: \ ~ll)..5 



( j L)T etra Tech NUS, I~. . BO RING LOG Page_, of_!___ 

PROJECT NAME: NWS CHARLESTON BORING No.: /"1-50v)-
PROJECT NUMBER: CTO 13770528 DATE: -.....t.,".;;.,//,....;~;;,.7°;...I':......-----. 
DRILLING COMPANY: CAROLINA DRILLING GEOLOGIST: WODJQ.i/YOH J . .rJl'/'-

DRILLING RIG· if.- ~I ntK~ (th~ DRILLER: ?t~ "4.......,C.. 

I ]/{ lf 1 

1$- I ).. 11. / 
1

, 1 1• ,..,..,, l.r-1 ,,..., 

~~.~ Y IW )-i/I' 

<"IX o 

~l "' ·~ py'' 
-, I.Yr o 

I~ 

I/ 

I/ 
I/ 

It ui 
O'\.. 

~ 

~. 

6'1 

SIU'( f#N Cl.A<.( t.L 

71"- pftf1H.. ~l fc.,loJG'.f(l 

~/L'f'-1 Sb-'b ""J t,Jll>{) '4L 

~( 

NO~-~ ; -

iAr:r 0 C> IN ~ /Jo(. 

,l/ 
OU1 ; {tu.qt o,J "ft{> CJ.. , 

1-rfJ :;_ J F-ff( 
\ 

• When rock coring, enler rock bJolam~: 
•• Include moni1or reading in 6 foot ll'llervals 0 borehole. lnclease reading frequency If elevated reponse read . 

. ;.:.,,,~· 

Remarks: tl 0 s~vf cee-.. ~ (=!0.- ~>'s ~x"""" l.-S: fi-r 
~ 

..;.;:..., :·.·,. 

Remarks 

0 00 0 

0000 

l A t<t<t' 

0 0 () 0 

~\: 'll>E"o.=-N 

"'(Q 10' . 

Drilling Area ,.,___ 
Background (ppm):I o 

Converted to Well: Yes. No ~ Well 1.D. #: _________ _ 



• 

• 

f I L)Tetra Tech NLlS, Inc. BORING LOG Page_, of-'-

PROJECT NAME: NWS CHARLESTON BORING No.: /6:5(10 3 
PROJECT NUMBER= CTO 137/0528 DATE: . __.,_.e.-L ... ,"""',/..,.. .. -1 ---------

DRILLING COMPANY: CAROLINA DRILLING GEOLOGIST: '.6/00KW¥6H S · ~H ,._ 

DRILLING RIG: /JK- 51 7)(µ1'- µ, DRILLER: 6~ .,-.r..i~ - / .)73 

D 

~~~l I IU "1'
1 

) ~ i)..\f'' 

~~~ 5 ?< iS 1
' 

4 'X )JI'' 

,.N\ s- ~ «'' 
L.. Y, -r11'' 

~~ IX r>'' 
- ~ i_y, ;.v·' 

• When rock coring, enter rock brok&ness. 

v 
s.w 
~ 

w 

"-"-¢ f' 

~1-( f ftL'f'f f,blt> SC.. 
~ 1.l fiu ... 

~~'"'/ f'ffr'r Tl' ~~ 

~ r.,, .• 

"°tt) - ~ Ft"'i~ 

•• lndude monitor reading in s foot intervals O borehole. Increase reading frequency if elevated reponse read. 

Remarks: 
----------------------------~ 

Converted to Well: Yes No ----

Remarks 

a o o o 

AM'. Ok- P1 tc.£) 

0 0 0 G.> 

A.fll'fl"/Ut. ~[/.<... 

Dritrmg Area 
Background (ppm): .... I -o-1 



( j L]Tetra Tech NUS, Inc. BORING LOG Page _r_ of 

PROJECT NAME: NWS CHARLESTON . BORING No.: flt. 5()olf 
PROJECT NUMBER: CTO 137/0528 · DATE: __..~t,~/,.:;1 ~,<:>~1 ------. 
DRILLING COMPANY: CAROLINA DRILllNG GEOLOGIST: •worncw\iol I /J'tf'- . 

DRILLING RIG: ... /l.)t..-51 f'(lM4t_ (LI(, DRILLER: f!IJ.11.A- 111l/,;.7J 

s .... p1t Deplh 
No. (Ft.) 
llfld or 

ITypeoi Run 
RQD No. 

S-- I 
II I. >o ~ .1v1

' 

f,z~ 3 U n'' 
'\- IJ.1" }'I'' 

~,~ro t; 1;9.:{ t'/ 
I.. Vu' w" 

11\-rt 7. x .fl: 
& ~>I" 
I/ 

./ 

I/ 

MATERIAL DESCRIPTION 

·Remarks 

l~ 0 c:: 0 c 

lf\l.. . 

f 

0 0 <:;) 0 

I 

ML 
' 

/t--.-.~,-+--ti---------+-+-----_...-+--1--f--I 

I/ 
·'· 

•When mck coring, efltar rock brolmness.. . · ' :· 

.. lndude monitor reading ill 6 loot intervalllo ~. ~e ~g lreqU8flC!Y If e!evaled reponse read. 

Remarks: · · . 1'1· 
Dn11ing Area 

Background (ppm): ... I -o-1 

Converted to Well: Yes · N . "' q __ , __ Well l.D. #: ___ ....._ _____ _ 



• 

• 

.... 

• 

( I L]Te1ra Tech NUS, Inc. BORING LOG Page _ 1
_ of_,_ 

PROJECT NAME: NWS CHARLESTON BORING No.: I t,~uo '.S 
PROJECT NUMBER: CTO 137/0528 DATE: "t to\ o l 
DRILLING COMPANY: CAROLINA DRfLLING GEOLOOJST: ....,V""'Ju-0-1'""~ ...... , .... ¥-e'r"IH........,S-.-~-f-,._---

DRILLING RIG: f:>.i SI '\(lllrc..~ {lt"" DRILLER: ~ fl\'QA. ~ f")., 3 

19..,p1. Deptl'I 
No. (R.) 
Mid or 

!Type or Run 
ROD No. 

D 

>-' ..\ u). 

} ·yro t"1 '' 
s-~ 
tU · ~ 1%c}£{" 

~ 

)-l 
"" '° 

~~ ... ().. x ..i"f" 
t~ Y, ,~,. 

S-it 
U'51 Iv 

i/ 

I/ 
• Wilen rock coring, enter rock brokeness. 

MATERIAL DESCRIPTION PID'FIDRe.!lng<~ 

' 

.,1 ... j 

I 

I J, 

'I 
I 

vf>t''""' -, • c,,.......,"-1 S,,,.,...!> 
111..,.--....: P•./1..-H•rJ 

..- # 

Remarks 

"'L .... 
0 oo 0 

0 0 0" 

Ot70'0 

0000 

0 (') 0 0 

'. 

.. Include monitor r~ing in I loot inlerYals 0 borehole. Increase reading frequency if elevated reponse read. 

Remarks: 'IX, 11 H.I A ·. . 
L DrilUng /vea 

.Background (ppm):.-1 -G---al 

Converted to Well: Yes No Well 1.0. #: 1~\J'\')\ 



( I L)r etra Tech NUS, Inc. BORING LOG Page _,_of_. _, 

PROJECT NAME: ·· NWS CHARLESTON BORING No.: EbNtwo J :s 
PROJECT NUMBER: CTO 137/0528 DATE: t,/1;./01 • 
DRILLING COMPANY: CAROLINA DRILLING GEOLOGiST: WUDl~WVOI I /I/fie- . 

~DRILLING RIG· BtL 51 ~,:.. (Z..16 DRILLER: t:.f~T'flf.... "11- 1)71 . 
t1 A 'ER J',- _E ~IP- it ( 1) 

Sarnpl1 D..,ih aiow.i Semple Uthology 
: " .... :; :<:. •. ·<:· .......... · .. ::::.::::< >'c? u :~:-:::·::;· ·:::·:::<:·: ::: Ho: (A.) S" er Rcovery Change :;; (-:· .:······· ••.· s ~::~:· :::::: :::::::::::::: 

.:· ...... --:·;.;:.;;.:. ·:-::\ 

!11 I 
Md Cf' RQD I (DepWF'L) ::-: ··-··;.;··.:··-··:.::.:"..; ·: .. ,_.. c Typeot Aun ~ Sllllf'le Cf' .·.c 

;illlf iii' Remarks 
RQD No. Uonglh scr--i 

c::·· :.::;.:: 

I 
s 

~~:_j ~:-: Interval f~t 
:: .. .... / 

.j-~:0;::;i 
t: .... J 

0 }•:[·)':t < '·<< <U ~??:;: :rn:H:fi } ·.··, ........ 

s-' i/ l.L M~CJL I t;.1~ c '-"'1tv ~I Wtf 0 ,~, I 0 0 0 

/ ~~ 
, I 

,).. /'ltt' 
'i-)... 

3 / \~H 

~ / ,_.,_ 
'>" / 12u I 

/ 
1 , 

'-V !&t 
~-1.# 1 / ~'-

w/ 11>-'i' ~ $11..M t'.l.JM..I 

I/ • , I ' 
'i:( .. f1;r-r 

.. -, 
i / 13)0 

to / 
~~ll tt / 

I ). / ,v ,v -.ll ,.., ,, / ~ ;~, 'ill-'f4 Ci.A<.J tJ.\ ,1 c:> 0 0 0 

/ 
, I , 

~-::. .--:a.:..~.,.. 

/ 
/ 
/ 
/ 
I/ 
/ 
/ 
/ 
/' 
/ 
/ 

• When rock coring, enter rock brolm1181!1S, 

·• Include monitor reading In 6 foot intervals 0 borehole. lncfease reading frequency if elevated reponse read. Drillin Area g 
;t:. Remarks: ~t ~ ·~ ..... """ it e .. ttt1r1*' i/' et<- <.Mt,..it.. -,o 1!1"1'11'-, Tiff,./ Background (ppm):_I __ 

"411,..,.,,v" $.WC. o->-r l>i!' ,Ill.lb ~~ ,~,,,, - Jllfll'ff,(/,H- '"""""f'7c>r,;,; . ..., """'~ 

ffeep•l.t«>• t:1e """'"'"' . i>Ffqr. oF ,,.,..,.At-. JMt A('l'µY..r~. ".ft!'""'-~~ jllUVM ~um"""' '-"'UI..· 
Converted to Well: Yes zc No . Well 1.D. #: /1,,MW03S · 



( I t:.)Tetra Tech NUS, Inc. BORING LOG Page _J_ of _. _, 

PROJECT NAME: NWS CHARLESTON BORING No.: /ft>NlV o ti .5. 
PROJECT NUMBER: CTO 137/0528 DATE: --,, ..... /1-'>/ ..... -, ------
DRILLING COMPANY: CAROLINA DRILLING GEOLOGIST: W0DIQ.W61 I tJfl<-

._DRILLING RIG: 8t. f;t T/f.P<.tt.. ft.tw DRILLER: -f-IJ_t""-__ i#..,.1._')._7_1_...._ ___ _ • 
MATERIAL DESCRIPTION 

s.,.pi. Deplh 
No. (Fl.) 
Md or 

Type OI Al.In 
RCD No. 

Remarks 

S-1 
t v '''°' 

.)... / 
\-').. s / ll l'i 

I.{ ... I/· 
,_ .... 

~ / •tit.. 

" / 
J-'f / !l:k> .., 

~ / 
r-' 'i / • fl).~ 

·\O / 
')-\,. 

l l / ll>li" 

I)... / .... ; 
:>-"I 

11~1 n. / 0000 

I/ 

I/ 

• • When rocll: coring, en1Br rock brollBness. 

•• Include monitor reading In 6 toot Intervals o borehole. lncfease reading frequency If elevated ieponse read. Drilling Area 
~emarks: /;oA..f./k>l.-i. ,.,~ 1

' b1yu.til" kl &Si"""~ 1,,''(.tL u-s'~' .,..,, .a1tT11
1 

Bac:*ground (ppm):I.---
~ IN 1,;(,. """"" 11.rr llF' 1tv'a"H llF (. Qll-lul#i ... M~l....-C.. c""''"'"kt........,.,....,, 

~AM.. e>J,,..ft.Q fit'!- l'/lrl.1Ji;. i>fPTH 9F (fl'ftf!t'-1.+-i- '-J l'N¥'if.t>'r(1.-.,,,.,,..... • ,,,,., ~ ffl""= Sll'V6 ~· 

Converted to Well: Yes 1l No Well l.D. #: I w"'1WliNIS . 



( I t:]Tetra Tech NUS, Inc. BORING LOG Page _1_ of_,_ 

PROJECT NAME: NWS CHARLESTON BORING No.: lbMwos-5 
PROJECT NUMBER: CTO 13770528 DATE: t,~,/01 • 
DRILLING COMPANY: CAROLINA DRILLING GEOLOGIST: WO K\*li'CH $ .A/f'IL 
DRILLING RIG: 'BIL 51 lr<./'l-C1<... ((.Jc... DRILLER: GTA..4-<.6 ti~ .,,, J)1s 

Smnplt Depth 
No. (Ft.) 
llnd or 

~y,.,. OI Run 
RQD No. 

0 

I / 0 
~ ;>.. / 1;-v" 

~ /ft' 

fi.;1 b / .?-~ 11 

I i/ J.\(
11 

11 / )-0
1
' 

I). / ).-t'' 

I/ 

I/ 
• When rock coring, enter roclt brotcaness. 

PID'FID "-ling (ppm) 

Remarlcs 

il~111 
ooo ~ , 

I 

I 

. 
Wt'( 

I 

•• Include monitor reading in 6 foot intervals O bonlhole. lnclease reading tequency if elevaled reponse read. 

Remarks:. 4k/ 11 H.5}, 
Drilling Area --Ba~round (ppm):I o I 

Converted to Well: Yes No ---- Well 1.D. #: __ ..... 1 ..... &rlfWO._...,_£ ____ _ 



• 

• 

• 

[I L)Tetra Tech NUS, Inc. . BORING LOG Page of _ 1_ 

PROJECT NAME: NY-I> (.~4'\f>,..J BORING No.: ____ ,_,_~_w_o_,_.s ____ _ 
PROJECT NUMBER: tJ cc;g.1 DATE: f,f 1~/"' 
DRILLING COMPANY: t!.>41>1..tttJ./lc GEOLOGIST: S. Alf1L 

_.,...._........,......_~~--~~~~ 

DRILLING RIG: ~S\ Tl-M.iL 14" DRILLER: &iLtt.o f1s~ 4" 1>'11. 

MATERIAL DESCRIPTION 
Sempl• Depth Blciws/ Semple Ulhology 

? ..... •< [> ....... >.'·;f_(·· 
.. u :·::./// 

No. (Fl.) s•or Recovery Chenge •· ··~···: ... s _,.:;·::.·. 

: ;•.{. and or RQIJ I (Depth/Fl.) )) ..... .,,., ..... :;.·: .......... •·;•:c::·: . c rTypeOI Run (%) S111nple or ... .... 
... c.-:.: CC·/·.' s RQD No. Length Scl"Hfllld )•'?':' ':/•.·>·•· .................... 

lntervel •·• • 
.~::~"<·:.:~.·-·.; -: / '??> >··/ ""<: .:·. . ..... 

··•::)/)?.<·.: 
<•( 

:: .... <>>·•.· I?/' (") ;:/)U•.•>? ~-· : ......... ······ 
w ,, DP"f 

~'i W\L l 11 {)It.. su-r 
~-\ % ~"' ,. J; di ()&.((I .l. 

~ 1% '"" ,. "' 
~1 t:.J..k,( 

S-).. %' ,, 
s~~i~ 

. 
l"#"~l. ..... O).\fl' 

s;" % ts•· IC>M, "!ii..,,.., ~""' ~ ~ 

.~ ".> 
~ Co % q.s.t'. DIC.. ,.._T 

1 f< IS'' J 
S•"\ 

<( % IO.c.f'' J ~ .. 
~ ~...., • Cl.L:t"'f ~ '""""""~ ,, \ 

K ,, :: t.1>' 
~ 

. 
'l II St•-"'-' S'*"'~ I.JI I .. -~ 
~ J1' • 

c:At< to )..'4. '' O·'\.. i"""'- cf\"" (tv\ 

" K f ~I•. J I 
f-C,.. 
~ .l.t1 fl ~ ~ 

~'"' '~ )'{II\ 

13 IJr{' ~,. i 
4>-., 
~)("' If.\ ru ~"''' ..v ~ 'Ii"-

\~ ~ qi• I I 
~-'( 

I~ ~4" + ~ 
~to..~·· 

)\\ 
~>'\ It- (cU..f 

/ • 
i'Tf.:> = I'- ~~T 

/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

• When rock coring, enter rock brokeness. 

•• lndUde moni'°! ~'*J1~p In 6 foot lnle!Vals O borehole. Increase reading frequency if eleVated reponse read. 

Remarks: ...,~ HS-A 

Converted to Well: Yes No ----

PICVFID Remllng (ppm) 

·•··· 
.. I" >< :.=.:·:::.:: ·-:' :: 

> .•: ......... ,•'•,' 

t! ·····., 
/ 

l< 
~f Remarks ;l. :-: 

:1· ••• 'i' .::·>;:;:~: < :::.-:· ::r:~~~t t .... E:;:::\ :::> >: 

0 0 0 D 

C:> 0 0 C> 

0 0 c::> 0 

,VV.\.\('" 0 c:;; 0 C> 

lo.rt(" 

0 C> 0 D 

" 0 0 0 

0 0 0 0 

0 0 0 p 

Drilling Area 
Background (ppm):l __ o_ 



( i l:)retra Tech NUS, Inc. BORING LOG Page_/_ of [;}._ 

PROJECT NAME: A/ev.s cHARLl51"'1/ BORING No.: --..;;;:._;;....;: . ./;.;...,7f1-..··-··' .... lfil~··· ..... Q_/_~--·· _f3.....__ 
PROJECT NUMBER: CTd-137 lt26Pl.I DATE:6= 16· 01 • 
DRILLING COMPANY: - Cef/C()t.J<v,[ Ot(u.,+wl- GEOLOGIST: ...... h .... 1..,v .. Q._C .... .., ........... t_, ..... ,.., ___ _ 
DRILLING RIG: /.!jl(-S 1 A-TV DRILLER: £16 7e ~?f. l::l. 7..J 

MATERIAL DESCRIPTION p Remlir'I (PPll\, 

Remarks 

: !:'.!Ill 
2 /. 

Fort. L 1rt1 tJt ,,,,.,, 
, 

lo// 

S·I 1fJ /_ '~ 
k -l-q J ~1 Slt,,,.Tv c/oi-, H"' 

~;-. .;t-+-;t1J--~;/'~---=·--'"*"'y~2---1- ·-1-----F~~~e~tft~r-~--F-~-;~~-, ........ ~,-------l~c~L+------.-~----t-(!)-t-O-+-O~---o 

/ - I 
~-3 ~~ / '~l:i.. 

/ 

~-& J2 K '12.. 
/ 

. 

• When rock coring, enter rock brokeness. 

'~ 

!Jr&· 
' 

\v 

I 

411,,; ... , t.. fav 
'J 

.,.- 7,...,.... 
. :<:::· . : 

. 

. ~ .;ii 
.. 

1v •IJ 

•• Include monilor readilg in 6 foot intervals O borehole. Increase reading fJequency if eliwaled reponse read. 

Remarks: ~~"" J.J5A • 

Converted to Well: Yes • No )( 

'""'' 

V' 

Drilling Area • 
Backcfound (ppm):I o I 

~ 1'-~y 



( I L)T etra Tech NUS, Inc. BORING LOG . Page ~ of ).. 

PROJECT NAME: A/W..5. CHAR/..& s rO!( . BORING No.: · ./ f/_-/tbtlfj JS - . f3 
PROJECT NUMBER: ere> -13 7 I f42iM.. DATE: 6..-1 J_- D !J 
DRILLING COMPANY: C&.P.otiar.A. 0Lt"4Nf GEOLOGIST: -"'"""'''""'-'&.:.:liOKiol:lW~M..L:.i:t'B~-_. _. __ _ 
DRILLING RIG· DK -..S I A--/ I/ DRILLER: E. (5 i e /It # I;) 7.::1 • 

MATERIAL DESCRIPTION 

RemarkS· 

~S-'1~1~~8~~----::;il--~£.._ __ ..._'.._ __ _,_ _______ . .....,....,_ __ ..... _v ___ . ...,_~li-+-11 
~- oru~ 

~-tz. YO 3--j: 1' • 11:~~ 

~ I ~ 

~-IJ 'f). -·~ ;-rv •Ir IJ CP C. O 0 
--~.p.;;.;;.-l'-~~,.._---t___.1--___.~--1---.z.------+-~------+-+-+--+-1 

1---1--~~.,._--1 T ..D ~ 
' :/ yq.' -

1---t--~~~~-~ ~----+-......... --.-·p-.....;.._---1___.t-------+-+-+--+--t 

v 

• ~I , 

I/ 

• • When rodt comq. enter rock brokeness. 

•• lnClude monitor r~ In 6 foot intervals 0 borehole .. lncfease reading frequency if elevated reponsa read. 

Remarks: .J. ~ 1 HS .4 
Drillng Area • 

Background (ppm):.._I -~ 

Converted to Well: Yes No --- Well l.D. #: _________ _ 



5.001+5-
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2.00£+5-
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3.00E+5-
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1.00£+5-
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4.00E+S-

3.001+5-
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100-

I 
4.0 

I 

"° 
I 

l.O 
I I I I 

10.0 12.0 14.0 Ul.O . 11.0 

. ; . 

Speed (ft/min) 

Detector 1 (uV) p '1 0 

Detector 2 (uV) f l I) 

! Detector 3 (uV) 
fG[) 
E.LEc.,..eotJ 
<.:A9Tv~E. 

0 e. T E"<.:ro 'R. 

~.o Jo ~.o .~.o ~.o 1~.o ~.o H.o ~.o ~.o 4:1.o ~.o 
I I I 

4f.O 48.0 50.0 • 
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( I t]Tetra Tech NUS, Inc. BORING LOG Page_\_ of_._, 

PROJECT NAME: NWS CHARLESTON BORING No.: ,-, ~lJ" ~ 
PROJECT NUMBER: CTO 137/0528 DATE: 1tf1)01 
DRILLING COMPANY: CAROLINA DRILLING GEOLOGIST: ~>iQIJQ~D~t~f~tVJ'Sil)'!f!!OIR:t+i:-<s:7. :'.i..if"°t\..L--
DRILLING RIG: Bt:sl 1"(UkAL. tf..lb DRILLER: t:n'C'V'- -.A-f)·I~ 

IS-np1t Deplh Bl-/ s .... p1. U!hclcsry 
No. (Fl) a•cr Recovety Change 
end er AQD I Cl)eplh'Ft.) 

lfypeoi Run (%) s~ .,.. 
ROD No. IAnglh Sc..-.d 

lnlerYel 

I) Ill Remarks 

w ,, 
~ 10 

~-' ).. K .;hf I I 
ILJCLJ D t:JC> o 

~ w .~ •• 
~-).. 

'f ~ )<.1 '' lC:'l>O 0000 

i;- •y(o' (/(II 

s-} 
·~ 

(., 1% ~·· OD o 0 

1 )/( tf '' 0 ~~~ ~ ~ ~1.( tSf •/ 

'\ IW ,..,., /f"f ... 
)• <) 

~-"' 
I b ~ ,)..4'' 

,, !. 
0 00 Q 

J\ 0 r)'' _, . tf I 
~-f, Yf ).t.1'' 153'> I). o o D 0 

,5 IK Jo-'' i l 
'>-1 

\&.\ x c). "\ \I 1% ot>oo 

\S' Vi . .,1 · ' . 

~~l ,., I/. ..l..4'' f) 0 0 0 

/ 
/ 
/ 

• When roek conng, entar rock broll8ness. 

•• Include monitor reading In 6 loot lnlervab O borehole. Increase reading frequency II elevated repons:e read. 
. 11~,, H Drilling Area 

Back~und (ppm):.-1 -Q-. Remarks: · ., .., ~A · · · · · . · 
_.:;::,; 

Converted to Well: No --- Well 1.0. #: _ __...1'"1 ........ M_\JO_r ______ _ Yes 

.· 



( I L)r etra Tech NUS, Inc. BORING LOG Page_. of_. _, 

PROJECT NAME: NWS CHARLESTON BORING No.: I I*"" W Z> s S 
PROJECT NUMBER: cTo 137/0528 DATE: .. 1...l;( .. 1 • 

DRILLING COMPANY: CAROLINA DRILLING GEOLOGIST: WUOWIJ'tCI t 5' •. t.1 -;1 c.. 
DRILLING RIG: tS'- - SI T~ Cll'- DRILLER: ft~f"tll- #t,>71 

lY / 1' 
I !/CO <.t 

~I~ '-f x. !JJ.I t• 

c; ~ 5 
(O~ b 1% ).~'' 

I J.4' 1<.'
1 

. :;i\ " K IJ.4
11 

q ~ ft/' 
)'w; d,./ 
1~1 to 71 I~'' 

II Y. rl!' 

I/ 

• When rock coring, enler rock~. 

I 
"'1 
I 

1 

' 

.. Include ~pat~ in 6 toot inlertals o borehole. Increase reading trequenc:y ii eleYated reponse read. 

Remarks: "1 'If ' HSA 

ol) 

Remarks 

0 0 C> 0 

0000 

CJ 0 D 0 

{} 0 0 0 

/ 

Dri16ng Area 
Background (ppm):f .--0--. 

Converted to Well: · Yes No --- Well 1.0. #: ____ ,-,_,...._w._0_3 _______ _ 



• 

• 

• 

( I L]r etra Tech NUS, Inc, · BORING LOG Page _, of_. _, 

PROJECT NAME: NWS CHARLESTON BORING No.: 17 riw 01.f s 
PROJECT NUMBER: CTO 13710528 DATE: vL]/01 
DRILLING COMPANY: CAROLINA DRILLING GEOLOGIST: -gvgi~u::RDi~R~Yi'ldV'~ie~Ft~ .. ~. '"!:s~. ;J;-::7;1,;;t..--
DAILLING RIG: /?,il_ 51 ~,_ 11..lw DRILLER: 6{Ml.I) 'fJS1'A- *' tJ-7'1. 

s .... p1e o;J,u. 
No. (FL) 
lllld or 

····· Typeor Run 

FIQD No. 

0 

I Y. I~,, 

S'-1 ·~ ~JI '"""S" l.. 

3 ~ I" 
!>-).. 

~ 1% ·>4 '' ....... er 

<;" 'U 13 61 

~- ') 
.u.<h \? 1% )..4'' 

I ~ v 
s-.., 'j( Ji ).~'' 10\ 

G M 0 • 
~-~ no t .:> ·~ J.J4'' ~I 

I\ ~ '"' •' .. -t.. I ;a. ~ )-'I'' ,,,., 
r:~ ~ ~,. 

'j;l, ,..,, '"'\ ~ w ... 
lS 

... .,,,... 
·7 ~·' Sw\' 

htl '" Y( ).qJ' 

., ~ 
.-'f IC(' / :>q'' .,,. 

I/ -
/ 
/ 
/ 
I/ 
I/ 
/ 

• When rook conng, enl8r rock brolmlll!Sll. 

MATERlAL DESCRIPTION 

;.; ;c.;· ·;.;;·. 
•••• !,;.;_;-;_;.; 

r.i - vl'l'f"'- 111 ~tfrlAy S'lc..:/' 
1,..,., ·• - 7'' S1i, r- J - &Al 

I I 

otL Mor - l'.H~A 
o~ D.1-1"'-INt:... 

. ..{, 

.. lndude monitor reading in 6 fooflntervall O bon1hole. Increase reading freq\lenciy lfekwalBIJreponse read. 

Remarks: · .J/f Pt~ ~~4>fll1tl"t:.. b..t 1"'> wfMlh."'4- .. ft..;l.,J 
'{ 51: ,, . . . . 

Remarks 

~II 

fH.o•.s.,. - w-er 
6'lf t 4 ~,./ /Mi(,I. INtn ..... 

Drilling Area 
Background (ppm):,...I ~'fl'-..1 

Converted to Well: Yes . No ' ------ Well l.D. #: _ _.....i_-,_Mlitr"I>_ . ....__· ... ¢ ____ _ 



Page _J_ of j_ w· E.&"C Tetra Tech NUS, Inc. BORING LOG 
,,. ~OJECT NAME: NWS CHARLESTON BORING No.: / 7 /1£J0~ 

/PROJECT NUMBER: CTO 137 / 0528 DATE: 3 -r:l:::.'?-iitl 
/ DRILLING COMPANY: GRtGG GEOLOGIST: _w_,u,_o_K\....,,.w_rG.,--;H_· -·...,..---__,...-,----

/ DRILLING RIG· RHINO ATV DRILLER: f. Ac KA") 1T- I 6C> 7 
MATERIAL DESCRIPTION PIOiFIO Re.t<ll119 !PP"' • 

$ample o..prn BlowsJ Sample lithologr u 
No. alld (FL) e• ot RQ[ Recovery Change s Tyl)<!' o Ot (~) I (Oepthlfl.) Soil Oensilyl N 

N-c • Ill '.'!! ROO Run S.lftple Ot Consistency Remarks ii. .. 
0 m 

No. Le<>glh Screened or Color Material Classification s E t .&:; 
~ 

Interval Roel< • e ! i! . .,, 0 _,,_ .. .. m a "' 
\ 

/' tSltoi. Al f=rA/6 <;.ilA1AI .t. A.Vi> l<i.fl 

::i. / 1s· "- $fl··T 01-l"t 

/ ()iJiA ;.a SI l.."T"f ciAy MlHTLt:l ~l. 

S-.1 l/ I/ '1/'( 6r<t '1 
I 

()fl'{ 0 " 
p "'* 

!/ ~ 

,. 

G I/ 
v Iv I/ 'I>' V..ttd -S-2. (1 / '3/'( 7 '"'"'£' f"t.NES .A.vtl 1 ;,1 .. ..,.. 11l 1111151 17 0 C> 0 

/ v l-./l::- I 
IO / 
I/ fed f(. ff:..< 0 11 t;;~ -..J 

. 
.. 

~J /;l / 
. 

' 

I/ Bto11 fl .6' Ano H 1 1.. r 1511 w$T -~o 0 p 0 

1'1 I/ I 12~ ~ Iv. CJ • i/ 'v I -.. 

~t( I 6 / ':>/y ~ ~'1 
.. 

r>O 0 d (.) 
1).1 

I/. 
IB !/ 

/ 
5-S 9-0 / O·(}q MRI CJ:.ey SH i i;..;/n.W ML/ CL (') c 0 0 

1/ TD 
!/ -:J.0 1 Av&t:f 10 IC, I 

/ sc RE&N i-1 BI 
,f/ 
/ 

• When rock coring. enler rock l>rOkeness. 

·•Inell.Kie monitor teadiog in 6 toot inlerval:i O borehole. tncrease readift9 heqocncy ii cleva\cd rllponsc 111a<1 Drilling Area ...... _..., 

Remarks: t./'flAtRO C.01<. ~kJ 
11 HSA · · . · . ··. Backg.round (J)p. m.):f , 0 

S"t'~~]:;~.e;- Jjrecif\an 0€ ?fh1!'®~ loc.. ft rnie.rce,t 
Converted to Well: Yes · 'I No . Well 1.0. II: ......;;.1...:.7.:..1'1..aW~o~S.:.::.S::::.--_____ _ 

• 



• 

• 

• 

.l r-tJTetra Tech NUS. Inc. BORING LOG Page of _I_ 

'PROJECT NAME: NWS CHARLESTON BORlt.JG No.: / 7 AlJ 06.5 
PROJECT NUMBER: CTO 137 I 0528 DATE: '3-~-07'. 
DRILLING COMPANY: GREGG GEOLOGIST: WUOKWYCH~ 

...:...:.....:::;.;:;;............;__;....,:....c..~-.--.,~~~~ 

OAILLINGRIG· AHINOATV DRILLER ./-1rKAY lt.1607 

5.>mple Depth Stows I !>ample lill>Ology 
No. anc (ft.I 6" Of RO( Re<:O"""f Change 

rvpec" Of (" .. , I (Oe!>INfL) 
ROO Run !>ample .... 

No. lenglh Scr-d 
tntetva! 

/ 
2. 1/ 1,5 

I/ 
~-I 4 / '-/ /'1 
. / 

6 / 
/ 

5-.;)_ fl / 3/1 
/ v 

10 / 
I/ 

s,3 12 / 'S/'1 

/ 
l'-f I/ 
i/ 

.Lti 16 I/ O/'f 

I/ 
18 I/ 
I/ 

~s I.Lo I/ "1-t 
/ -/0 

:/ =<o' 
I/ 
i/ 
i/ 

Converted to Well: Yes 

MATERIAL DESCRIPTION 
u 
s 

Soil Densllyl 
Cons.i'l\tency c Remarks 

"' Color Material Cl.assific:ation s 
Roek ' . --·· 

cr IC'o1 ilAJ FINt.S/Wf> ..:,s ti..T SM . fJP.'I 

" \ 

k:>« &--- $I,_ ty (, t.,./r-"/ t.t 
vr<e.-

M~rnci:> 

/)Ry 

' 

-... 
• ii" ~ 14 

\I/ Stt."lf"J.uO tlt.A.v 11l PAJiP 

BRt1 .,; SIL"r f£.&"J> )M Wei 

I ,.. .. 
\...,.. 

1'J(J I( e&.1J11t:. i"! 

NO R 6.lOVf, t'j 

e-te:.y Jll..T ONTIP 

AllC..FR. TOt<t
1 

~<C(l!. .. U st. I H 

: " . No ---- Well LO.#: /7fHyOb~ 

PllllFIO Raading (ppm 

:it · .. ;.,, 
~ 
Q. t 0 m 
E a. .t:. 

~ • E ~ en • 0 5 tll. ID 

0 0 0 c 

c: 0 0 D 

~' 
P& 
~ 

0 

,. 
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PROJECT NAME: NWS Charleston CTO 137 BORING No.: 17""" W OCz D • 
PROJECT NUMBER: 0528, SWMU 16717 AFI DATE: _....:l.._-_"l,_-.... o ..... "S".-,___.. ____ _ 
DRILLING COMPANY: GJZ£(,4 GEOLOGIST: Ftt@O UJ, \(~SFR-
DRILLING RIG: \\to~tLwl~O ·TJlA-L ~1. DRILLER: 'f-({j).t'J\:.(()C)f'~R... SC.Lt<.c+:.AOO'JCS .. 

MATERIAL DESCRIPTION 
Sample Depth Blows/ Sample Uthology · • ,._ · · . . :.•. · U 
No.lind (FL) &"or Recovery/ Change : ••• · ·:.: . ... '" · .. : .·:-.: .. ·-. S 

T::: R: :f = (~) :~::= .. : .. ' _:, .;_;:::~;·:;\.:;: /· \• C 

No. s: .: :·23:;::. COJ~r ,: . fAat~~~l.C~fl~t:><.:::; ~ 

I~ / 

lr / 

Converted to Well: 

.. -. _. ~ . 

~. .. 

i 

.... .. ..... .':,,·-, ·- .\ 

' 
L6o~ 

PIO/FID Reading (ppm) 

Remarks 

Drilling Area 
Background (ppm):l .... -a..-'5""-.l 

• 



• 

• 

• 

( I L) Tetra Tech NUS, Inc. BORING LOG Page 2. of k 

PROJECT NAME: NWS Charleston CTO 137 BORING No.: I J ty) I.A) QC. D 
PROJECT NUMBER: 0528, SWMO 16717 RFI DATE: -""!ii!2...,.-_C(.._-"""'O-.,...S:.........,=---~:---
DAILLING COMPANY: G~E-lela GEOLOGIST: f(tl?D W #?Jl«v!SE:.lt. 
DRILLING RIG: TRUC.'\t. ~·· ()p'f DRILLER: ~ (lPrV(. Ctl04'£tt..SC.ltt.1FACJ 0'1,i;"" 

MATERIAL DESCRIPTION 
Sample Oeplh BloWa/ Sample Uttlology No.- (Ft.) &"or Recovery I Change 
Type or or RQD Sample (Depth/FL) Soll Density/ 

ROD Run (%) Length or ~ 
No; ScfMlltld or Color Materlllil Claealflcallon 

lnt<IMll Rock ....... 
S-"l. 

2Co ~ {'"i- rt-r.1. C LW16.c( CZ>~ a:-1) • 1 •. 

').7 / 
'.lS / 
:z..ci / 
30 I/ 
I/ 
/ 
I/ 
'/ 
/ 
/ 
/ 
/ 
/ 

/ 
/ 

/ 

/ 
I/ 
/ 
/ 

• When rock coring. en1er rock brokeness. 
•• Inell.Ide monitor reading in 6 loot lntel'\l!lls O borehole. Increase reading frequency if elevated reponse read. 

Remarks: 

u 
s 
c 
s 
• 

~ 

---~-------------~--~----~--

PIDIFID Reading (ppin 

lit : ;., 
Remarks .!! .. .I! ID a- i i .. 

cl ,g ;: 
a 

"~1-1P&WT ,._l.l. 4... 

Frt,..<.S ~. '¥ .. ~ 

Drilling Area 
Background (ppm>: .... I --..... 1 

Converted to Well: Yes ,/ • No ----- Well l.D. #: l7n. wof p 



--{efra Tech NUS. Inc. BORING LOG Page _l of _L 

< ,PROJECT NAME: NWS CHARLESTON BORING No.: / 7 )1 f.,,,/o "15 
DATE: 3-3-;l.-O'I 
GEOLOGIST: _w..:...,O,_D__,.KW-,-Y_c_R ___ ,....,-,---_ 
DRILLER p ;t1c KA'/ # /60 7 

j PROJECT NUMBER: CTO 137 I 0528 
i DRILLING COMPANY: GREGG 

~~~-'--~~~~-

DA I l LING RIG· RHINO ATV 
' • MATERIAL DESCRIPTION PIDiflD Reading (ppm 

Sample Depth Blows/ Sample lithology u 
No. and (Fl.I 6" or AOC Recovery Ch11nge s Type 01 or C'I'·> I 40.plh/FI.) Soil Density/ N 

ID .. N 1100 Run Sample Of Consi$\l>ney c Remarks .!! .. Ci ID Q. .!! No. U.nglh Scr-d or Color Material Classification $ E .c .. 
Q. e ..! 

Roel< .. E lnte<val . I/) 0 
~ tlardneu • Ill U> 

v IH'!Y. ~f=l.VE .S ;\MD+ SI L "i 5)-1 

2 / 1.s 
$/f.7•/ {/,,~'/ CL Ot<..y 'JtAJI t 

/ -6-lt. I 1110/..f.D 

S-1 4 / Lf /'-[ I 0,,4)1 p C;;I. 0 0 0 

!/ 
6 / 

/ 1.5 . ,, • 
5-2... 8 / 1-//'1 \{ 

',; - WtT 0 0 C) - '.'i AAJO .. rt"- , !fr' 
() 

,,/ 8 v R~. !.V . 5Jr -~ <f-ltVt:SA»J> S-.1/LF 

10 / (,t£v I we1 lb<> 

/ I 
I 11 :'.) 

• 
~~3 11- / 3/'( ~ I o· 0 ~ CJ 

/ fooR (&< ove:~"'I • Jq i/ n~llJ.l(J g \: 1 .v• SA.ui> 

I/ "t 'I L.1' . ,:; 0 0 p " 
)_~ 16 /. 0 let lb 

i/ v.~,,:.r OJrt ~ 5 (AND~ ~H1" '-<LA-I Jr1l 
18 i/ -1.IL 

/' l ~ tver 
/ I SI 1-T"t!A,,vrr-1 / LA'' > <:L 

5-5 ~o / I.ff/ \!I w S-Stte.LU r11ltc 0;. 0 0 0 0 ($A. Jl 

,/ TD 
!/ ::io' Avt.eR ro I Lt 1 

./ 
sc. eeeAJ 8 1

- I 8' 
/ 
/ 

• When tock eotil>g. enlet tock brokeness. 

•• Include monitor reading In 6 loot intervals e bOtehO!e. tnctease reading frequency ii elevated reponse read. 

Remarks: cf ',.41A<:.lfJ Cqt;_ 'I.' 11 H5A 

Converted to Well: i( 11)1W075 

• 
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• PROJECT NAME: NWS Charleston CTO 137 BORING No.: IJ \'\1 w I l s 
PROJECT NUMBER: 0528, SWMO 1s111 RFI DATE: ...J\._.:..2.rll!C-'1._·..:oo .... r...._-=::------
oR1LuNG COMPANY: (iRE'.<z(;, GEOLOGIST: . Eiiow. fer"M.!f6A. 
DRILLING RIG· 'tll-lle-\<.. V\\o8l~O-t.p DRILLER· Fe~1 ... u:C1:!)C"'Jf!_~..Jl · ,c.. utw-AOOCl~~ . 

MATERIAL DESCRIPTION PIOIFIO Reading (ppm] 

Sample lleplh Blows/ Sample Lllhoklgy u 
No.and (Ft.) 1•or Recovery/ Change s Type or OJ RQD Semple (Depth/Ft.) Soll DensllJI 

c -l ti i ~ ROD Run (%) Length or c~ Remarks l 
No. Screened or Color Material ClaMltlcatlon s E 

1 s 
lnlerval Rock • illJ & 'C 

Harclneu a 

/ ' ' ~ 0~~ lnrP ~6\\..) 
"") I/ .. \ 

OK y~ lettJ ~ ""!>l'l..'T' b y 0 

/ . 
\ 

..,; 

'"\ _, . ./. n~ Yli'-t- n111.. $~""-'ii () 6 

/ .. 
~ 

G / 
. 

.. 
I/ I L.( liL.- 511....., Ii)~ .5tf\ 0 0 

8 I/ 
. .. 

w/'j,o-_£_ ., ...... r . . 
/ .. f'·C\ ~ 

h~ / ;\ 

' . " 0 0 

• ~.\. I/ 
·-. 

t'tt l lt->l'\C..£ lvD "r:; I' .r.\/fiA7.."" ~ 5 l I~.,- ICOt./iD.J1 

n / ,. 
'{Ii.«- enµ s~ !~~ J> €£'_(tCM> '"''-.. 

I/ .. L "-' Sk.or- ' 
.f) OWM ~') 

l'i I/ ~ ... ~ f>·L th( 1'J ~ lSf' 
I~~~ 

. . "t"(t C."l1-·T""" ~ 0 . 0 

l (.,, I/ .. S<:::>Fr Ot:... '<1Z-t... oa.c. f:P 
/ s~ .P·5 

IQ !A • ,~ ' t L- ( Ot:.C..ll'<G.tlli!N 
l\.!i!>'l>t~ IN ......... 

.s.-~ / 
- -

1-NO ' ' . l ··IJT>~~'r .o 0 
' ~ 

• O~G.tt5'1f&ilt ~o ' ·h-'~t..&...;,i...c. <- " 
/ F ·-•• • ·1..0- U> SC.fll:ll J /; .... 

JY'1/ . { ... "' ~~i:. ~r:7 • 
"/, l ... 

/ ~ . y/:/, 9 - '1.0 s JWt..c.D 
-, 

/ G - 'P IJl/JfO/IJl'lk 

/ 
/ 

• When rock coring, enter rock brokeness.. 
** Include monllor reading In 6 foot Intervals O borehole. h:rease reading frequency If elevated reponse read. Drilling Area __ 
Remarks: U & t fV C. Lt' vy, trf.flp c Qfl.!.. s Ao,.!.:\ Pt.. ~..S ( ft..v t.JHi1LT"f Pt) Background (ppm): I o 

• · . Converted to Well: Yes No --- Well l.D. #: I :z rk.W ns 



[ j t:) Tetra Tech NUS, Inc. BORING LOG Page _L of ';)... 

PROJECT NAME: NWS Charleston CTO 137 BORING No.: _,.l....;.7~~-=-W.....,,,..,~\ 'l...='t>:;....._ ___ _ 
PROJECT NUMBER: 0528, SWMO 16717 RFI DATE: 1-:lf!-OS" 
DRILLING COMPANY: (2gs.1;pc. GEOLOGIST: ~f~r?.i..;;;.i::€;;.1<P"'---W-.. ..... f?.a:.t...1f't....:M;..;.:$6-0-=....:--
DRILLING RIG· .... ~UC.lC... f'1'f, MoGl-~~c..o DRILLER· F~wt.. (oo~IL · / . 

Sample Deplh Blow•/ Sample Ulhology 
No.and (ft.) 11• or Recover\'/ Change 
Typeot or RQD Sa..,.... (o.pth/A.) 

RQD Run (%) l.anglh or 
No. Scr.ned 

Interval 

,/ 
!/ /, ,1, -'/ 

j. Z /,//''· , . •'/, ) 

I/ 
, y-,1 ,,.., 
''1/ ,,·.' 

I/ '!: l/'1 
I I 1( I,· :'-

c;- ~1Jl : .. i, 
I?,, Ir'~ ~ 

!/ f I •/•1 '• J'11/;/.11 
I"':;~ li/ 

/ . . . . 

/ -· 
' 
. . :, ~ . i/ . ~ .. 

/ "' . 
io . ~ '. .. L/ 

. .... 
.~ 

t . ' 

/ ~ .. . . . 
I/ 
I/ . 

: 

I '5" I/ . ·• . ' 
/ '.lf Ii ,j 

. 1.4 i 

/ .I~, it 
I/ "I J I I I .• If t!,·l I/ r r ·~ 

.l.0 1~ !L . I/. J • 
I· .•.• 

l/ 
! .. ., .. ' 

I ' ; . 
' ·" 

I/ 
. ,. .• . . 
~ 

I/- .. ... 
')..) / ·, ,/ . . . . "· .... 

. 
MATERIAL DESCRIPTION SC.llC.lllAOO'flo > PIDIFID Reading (ppm 

u 
$. Sol DeMltyl Iii li ~ Coneltltenc:J c Remarks "' 1 I t or Color Material ClualflcatJon s .. 

Rock . j ~ 
HetdneH ID c 

0 l<..: ()fl. V (Ul'(L~ T"Oi'1 Soh .... 

""""-'"> P\ ti I- P.df' a I l"U ,Al'{ I !J 0 
$1'\ Fr-

. 
'{Fi'- ~~u 

v 
l..QsSf! &iift1f.IV'\ c=·i...t (.(lfi, It" ~p IA1C.T 0 

s~ 1"l'L C) ~ \.: 't"'" 
C.M7'VI M-.:.11 

' 

0 

II !~ 

Loo~ I 'D \::.. tAt\£"(l S'-' l 
I 

5f t:.a .. 
6~6-6N . tt:Jh.JJ) 

"Vf >'O'IA£ ? \,t,.. i 

. 

·•f\.t.cm.18£ 2)llt:NO 

lDN~T' n~ ~ ·-, 

~ ~ 

I 

.Sf 

,, 

, 

0 

0 

Drilling Area __ 
Background (ppm):l.._ _ _. 

• 

•• 

( 
t 

........ ~~·-f'V'l-_._w.....;.t_"'.L_....D......,.s _____ __,, •. 
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( 1 l) Tetra Tech NUS, Inc. BORING LOG ·Page 1,_ of_;),_._ 

PROJECT NAME: NWS Charleston CTO 137 BORING No.: 'J VY\ w \ )..._ \) 
PROJECT NUMBER: 0528, SWMO 16717 RFI DATE: -!...._J..s..-:.-~')..-=-8~=--o~S--=="''-----

DRILLING COMPANY: DREG e,. GEOLOGIST: F{le-:o l ..t Jr \{J!mttR 
DRILLING RIG· '"[C\IJC..1$.. (v'\'\ \f\Oe\Le.W~.vo DRILLER· Fa,~"'~ ( _noPE..A. ' 

MATERIAL DESCRIPTION 
Sample Depth Blows/ sample Uthology 
No.and (Ft.) 6" or Recovery/ Cllange 
Type or or ROD Sample (Depth/Ft.) Son Density/ 

ROD Run (%) Length or Conaletency 

No. Screened or Color Material Claaaillcation 
lnlerval Rock 

Hardneu 

s-, I/ -
o ~ l>ae-"< \~\.\ r. ~ ~(, 

~ ... __ . - LOOSE 

/ -"· .. ~ ~·~ ~·..'!~ 

ru3 1/ ~ >'\_ 
~ .... 

I/ ~ Wl'f.U P". LC,\\.... T +-<..,L~'{ , ...... ,.. 
30 / lr~t! 

~--,_ -
I/ ' 

I/ 
I/ 
I/ 
/ 
I/ .Sc.a.Gr.,__, IA ... .l~ 
/ 
I/ 
I/ 

I/ 
/ 

, / 
/ 

" 

/ 
/ 
I/ 
/ 
/ 

• When rock conng, enter rock brokeness. 

•• Include monitor reading In 6 foot intervals @ borehole. Increase reading frequency H elevated reponse react 

Remarks: l J \1\.1 vJ \ '2... 5 - Scn.G-li""' S-- L '> 
\.Jmw n..p · SCdlff.5.,J \3--z....53 

u 
s 
c 
s 
• 

St 

lf 

'lJJ 

PID/FID Reading {ppm] 

~ I ~ Remarks .!! a; D. 
E a. .! ~ s ill "C 

co Cl 

0 0 

l~~T\-C- (> 0 

IC-v) 

1THL'> t ~ IJOI 

TH~ ''coo~'' 

f' ""1 • 

Drilling Area __ 
Background (ppm):I O> 

• Converted to Well: Yes No ---- Well l.D. #: \.?pi~\ L.P f S 



( It) Tetra Tech NUS, Inc. BORING LOG Page _L of _L 

PROJECT NAME: NWS Charleston CTO 137 BORING No.: 17nt \A.J f3 ·• 
PROJECT NUMBER: 0528, SWMO 16/17 RFI DATE: .....o;;;2,_-... 'Q ........ -o--..1'" _____ _ 
DRILLING COMPANY: 4flfft.C. GEOLOGIST: B\f:..-0 Lvfl/W'\..1':R.. 
DRILLING RIG: l'l\.~C3t ut: WlfM..o <fRArc,... "'1\ DRILLER: f-~~ C...t1> PfV<t ~.U<."'Aodtf>S"' 

MATERIAL DESCRIPTION PIDIF~ Reading {ppm 

Sample o.pih Blows/ Sample Ulhology u 
No.and (fl.) t1• OI' Recovery( Change s Type or or ROD Samp .. (Depth/Ft.) Soll Deilehyt llt ii j. 

RQD Run ('llo) Length ~ c Remarks •· .. OI' a:. 

I I 
m 

No. Screened OI' Color Material Claeeiflcatlon s j .. 
.!! 

llllerVal Roe.le • 'E 
Hanl- Q 

~ - -- I~ .:Sl>L.T"f Slirl-'D -rt>f Sol c... ~ () 0 0 

/ 
. ;:" 
"""'•7;-,.- ''r;.,._..;' '-'&11..r 

i/ l' / r &lt.J ROkO, ,1 / t..oos,r. 5~ <\- C.L..~ s (.. "f"O 

/ /,/ <·~ 'T"'O 
.. 

t;' / I . : 

~ /' 0 0 0 

/ ! 
/ .. 

' c..+iJ.i.-fJ·(.jf c, ... '"~: 

'/ II:· .· ; .... T:-o '{'.f'i_c.... 6fllJ ~~ l . "'i 

/ 
;- J . 

'S~ 
,, 

... _. .... , _ ................. 
/ 

. 
5P . . LC())1t 6rt1t'-""" '~ ~ c,. ~ .r r . . 

/ ·- . -lO . s~ 0 0 (", 
~ 

/ -.,. 

/ ' . ~ ... , 
/ 

. 
~ 

/ 
. ~ 

f I . , 
"' 

'" / "tO 0 () 0 

/ l 't{ 

/ t~ IRJ C..... 

/ . '5 CJ( (i.(..r...J : 

/ t.tt:...,.,• 
/ c::_ .•• 

~-
~ 

/ 3(-l't' 
/ 6 t+,.rre> IV t'f1l. 
/ 1 '.-;,' 
/ 
/ 

• When rock coring, enter rock brokeness. 
** Include monitor reading In 6 foot lnteivals 0 bonlhole. Increase reading frequency if elevated 1111POnse read. Drilling .Area 

Background (ppm):l.-0-..... Remarks: Lo Ca Lt..rrn tJ(,S 1 ND SJ.¥m Pl-8 TW(lW 

Converted to Well: Yes No ---- Well l.D. #: I 101.v l"S 

• 

• 



• 

• 

• 
. < 

~ . ,v·'i"lf•"\V 

~ Tetra Tech NUS, Inc. BORING LOG Page _L of "-
I 

PROJECT NAME: NWS Charleston CTO 137 
PROJECT NUMBER· 0528, SWMO 16717 RFI 
DRILLING COMPANY: C, Rfil'.,.t".. · 

BOA1NGNb.: 17 I'll w I~ 
DATE· ~ -~-OS' 
GEOLOGIST: Jg Ul.&fllffiR 

DRILLING RIG: T~t- ~T. (0/11 DRILLER: f«@1:J1'.: Coo P6-Jt,. 

Sampl6 Depth Slows/ 
No. and (Ft.) e• or 
Type or or RQO 

RQD Run ('llJ 
No. 

MATERIAL DESCRIPTION 
Sample Ulllology 

Recovwy I Change 
Semple (DeplM't.) Soll Denflllr/ 
Length or Con&letency 

Scr-d or Color Material Cluslflcallon 
ln!MWI Rock 

Herd-• 

• W™!" rock coring. enter roolc brokeoess. 

u 
s 
c 
s 

•• Include monitor ieadlng In 6 foot lnlervals 0 borehole. Increase reading fitquency II elevated reponse read. 

Remarks:~~ E.. PL~ -r<!L Squl? tt!L Sf!!t:\Pl-£<.. 
.;;1 P~-rtc... q J~-~3 

SC. Lt (..;$f-AOoT"S- PIDIFIDReading(ppm 

Remarks .,lif~~ 
l t '! -
en J ~ I 

Drilling Area __ 
Background (ppm):l._e........__, 



[ It) Tetra Tech NUS, Inc. BORING LOG Page ;2_ of "L 

PROJECT NAME: NWS Charleston CTO 137 BORING No.: l] MW \ '1 
PROJECT NUMBER: 0528, SWMO 16717 RFI DATE: _........,,-._...,,)..-;;:f.,,,,..--0.,,......,,;;S:=----
DRILLING COMPANY: 6'ttt'&; GEOLOGIST: Efl.€0 W l(:M-1fF-tt.< 
DRILLING RIG· DRILLER: ~MJ"- C.Oo~SL 

MATERIAL DESCRIPTION 
Sample Depth Blowa/ Sample Uthology 
No.and (Ft.) l"ot Recovery/ Chlal!ge 
Type or or RQD Sample (Oeplh/FL) Soll Demoltyf 

RQD Aun (%J . Len!Jlh or Comlhllency 

No. ScrHfKld or Color Material CJanlflcatlon 
lntervlll ROck 

tlwdMs8 

·~~ l!. I/ ':' ' t.0:>5£ L'I 6146'.f;Nli;ti v l'lltt( 
i/ 

.. 
v <i>1n-O M•~. 1(~ . 

I/ 
. . 

:2'2> . ~ 
L/ ~ 

. ' 

l.°t ' 

' '" ' 
"',,-7 / 

' . 
ff.Qj 30 .. . .. As M3ov,:;... . . 

31 I/ 
. 

~. 

''· 
J2.. / ' - !V\'ii'O -

~3. / ~ ' ...... 
' • ii' ,, -rel. / 
. 

A~ A'{bov-1=_. 3'1 ' .. .... 

}) I/ .. 
I _, 

!-4 I/ ' 
1" 

.. 

37 / ~ 
, . 

' ' '~ 
. 

s:\ lb 3, v tJ~ s~~~ 

rv ~~µ 

'f O I/. .. 
'1 \ / I~ 

/ 
/ 
/ 
I/ 
v 
/ 
/ 
/. 
/ 

• When rock coring, .enter rock brokeness. 

•• Include monitor r8ldng in 6 foot jntelvals 0 bonihole. Increase reading frequency U elevated reponse !lad. 

Remarks: l 1 M 44s iw~ ~~Fi> '1- l '-f 
t 1 ·VI-\ w b IQ -;jjii\.«--ft.O I $"" - 1.-!r 

u 
s 
c 
s 
• 

$P 

I 

~t> 

PID/FID Reading (PPlll 

l'it : 
~ Remarks .!! 

J I ... 
! 

.. 
:!! 
a 

s.~ '1-tl 0 

0 
~, ~ 

(!) 0 

f. ~ l 

"' 
~ 

. ~ If • 

" 

~C(lt~ ... 

\ s · tf 

Drilling Area 
Background (ppm):I-: -<:::>--

Converted to Well: No --- Well l.D. #: lJMw ( 'i O .._ 14 .S Yes 

• 

• 



• 
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PROJECT NAME: . NWS Charleston CTO 137 BORING No.: \ ] mW I~ 
PROJECT NUMBER::. os2a, swMu 1s111 RFI. oATE: _._,_.i.3~0~-.;.,o,,.....,s------
DR1LuNG COMPAfJY: Gl,,E.Ca.Cz. GEOLOGIST: 1 Ff2..€Q W R""Yv"'~AA 
DRILLING RIG· . • )Y\Of}l\..tl.\l~\...1) 7"t

0

Tfl~t<..,....,... DRILLER: F~P.N'f:.-. CuoPE...c\. 

MATERIAL DESCRIPTION X.. l-l~~PJDIAD Reading (ppmJ 

Sample Depth Blows/ Sample Lithology u 
No.and (FL) 11' or Recovery/ Change s 
Type or or ROD Sample (Deplh/Ft.) Soll Density/ Ii! . : 

(%1 Length Conaiatency c Remarks .I! 
... 

Gt AQD Aun or D. .!! :8 No. Screened . or Color Material Clasallicatlon s E D. 

J 
li .... lnlerval Rock • cZ E = 

Hardn ... cl i!i 

I/ ~11, C,.LA-tliX L.O~ fO f> ~ll-

I/ 1/;(?f/ '(csc. S-A-vo"t ~A-'( C'J I 
r·u .• 

I/ ~?;;~:,% fb((J fv'\ 0 TT\. cti> c, «€'( 
f: ::: .. ::_:{~ I/ \, 0 () 
'JI ,., '; 

~ I/ II/,/ .. · DEAJSt. LT r .. n fi.fi #...J \ <i. \..\ c, ll.G1 sc. 
/ ~ ... (..LJ.-(6't ~l!t-t....Q Tl? 

v· /~~ $\.L-"\ U..i:;_ r 0 C> 
/" 

·1/ .. .. ...... 1~·:·/, 
I/ v·;;1 II II / /; 

to / . . f'\11,15-0 GR.es.vi ~~·C..l\i·l( ~p 0 0 - O~A/~ WfZ....'T 

l/ 
. . . . 

~ lrnO ·'lit t; lL. '1"-l.l.'5 ~ .. -
/ ' .:. - - In I() .. • ... : .. ·· v . ,· 

' : ' 
' 

I/ , \ ,, I/ ' 
, 0 <::) 

I/ 
:- .. 
.. 
- 0 I'\ 

' I II < . 
T·---/ ~·; "\...., J L~ 0 K. 6.-R,IV"( I,~ H. G. \1U. 9\ <?:>HI'\.~ F1l~ \ () {'\ 

'2.0 '.~ :j ~l ct..~~rr ~·<i i 4,-t'·;· 

r.~~ I/ 
... J t ... 1 

~F~'f ~U\1,..,,1,.,....,., 

Utnl1 .i;.,,,.,,- Dk Q,il.PQ..fV( s.1-1 S'rl\ <? H ~ L.'- fl?Af' .... 0 0 

/ :; ~ e 'I ~ · -' g,411.fo •1r..f A\"lot c>.Jw-t DEC:. 
~ 00 •• 'W""ct...D 

/ :f i :.,,~ VE-((.y .... - ..,... ! ~ '"·<:, -;r··-r ._·.,,..,..7 
~ ~/"I"' °' CJ ~' ~ . I c.~1110 ctD>.11£1JT I'• u . ' 

l-dOJ.~ JI Al'. 0Uvi11JVl>'tt.P 1% i/ ."',,;."~,· ......... 
0 0 .. -·,., ...... 

~ 

$-'L. 
"j l.O] 'Lf° 

• When rock coring; enter rock brokeness. 
**Include monitor reading in 6 foot intervals o borehole. Increase reading frequency ii elevated reponse read. '· Drilling Area __ _ 
Remarks: OS ' ·t..fl.t> ·Ctxt..E. fL11tJf,,t./l.. 'I.Pf. ft..1'r'nC...L1tv1t.A.. Background(ppm}:I o 

t.e, •• Converted to Well: 1/ No ----
·_,. 



[ j L) Tetra Tech NUS, Inc. BORING LOG Page :!. of 1, 
PROJECT NAME: NWS Charleston CTO 137 BORING No.: I J [(H ... •J I ~ 
PROJECT NUMBER: 0528, SWMU 16717 RFI DATE: -,--_ ...... 3""""0"--0...,,.....,,5=------ • DRILLING COMPANY: G cr.ec. c"\ GEOLOGIST: .-F,_-...;;.({..;.;:£.;;;.._o--i-l..'""\,/~f<..;..A..;..V'_>A_s..;..E..;..n....-...._ 

DRILLING RIG: fl1 o61t..F- livt.!"1.r:> 7't' 7t°li<:.Jl\i'. DRILLER: F«'r>1-..n:::. C.oof>ef'.. 

MATERIAL DESCRIPTION Pll>IAD Rudlng (ppm' 

Sample Deplll Blowe/ Sampl4t Uthology u 
No.and {Fl.) &•or Recovery/ Change s 
Type or or ROD Sample (DeptlVFt.) Soll Demlltyl ~ : 

~ c i • RQO Alln (%) Le1111lll or Conaletencr Remarks l 0 
No. ~.d or Color Material ctaaslflcatlon s e I 

~ 

Interval llock. • cl ! I ..._ 

r1.;~ 2<c. / - . ~ . I nn'.f= '<; AribOVIZ ~ () 0 

/ 
., . 

I 
T'f<~lL\ 

: ... ... 
$f"v\l\A £. <:.H• l..L () .... · .. --(· .. 0 

~g 
;/ ;.Y, •. +c...1.. ~\ '( ~~Ci. .. ,.OJ>,"' ,,., C> -: ·..,i.:· 
/ ~ _.,.,..., . :· ,, ' . -f· ~s~ ~r 0 

• .. & ~.· ~' : 

·~.;t :>o / .. ... • ~·i 

' I \ LOO'~ .. ';,Pr-uO (f .. ,To,..,) SP l.\ G~~u\,51\ C> C> -·' , 
/ ' TR s l 1..:/ c, «.E" <-( ·t'O () -... , 

/ 
. . . ·-' '(trG$-32- .. 0 0 

/ I~ 
, .. 

'5 He'· l.. t-,F~ .. ..: :~ .. ·' .. ,:,.- 'I 'I I () () 
?" ~ : .. 

ffJ, 3 '1 / .-.~··. ~ 6.-~ A5 ABnvE- SP 
/ 

:!" ... .. 
TRll!r.c..t: SI-IE \..L. ~ ... ~ ·.-.· ..... 

;<,, / ... Fn):!.G.,,.=. o.01!' 0 

/ 't9(.; 
·" .... : . 

', . . . L' •V I\ 0 .·· .. • 39 / .. •. ·~ .. ...., 
.~,-') / t .. . ~o A ~ A1J,Q v ti. SP ·o I ·.a~ 'tJ~ ... .. 

'10' 
11iii1il/11 

/ • .. ! " .. 

t' Cl..hYE\.f $1'-IJO 

/ ~ 
. . . 

\ / Ll!r4{e.rt8 "tO' '1L . . . : '' - I 0 0 
s.- io / ' ......... '! ~~g:, A-S Af30V1i f ~~ )11/ 171,.. . .. :fl.l 

/ 
< ' . . 

~··~~i'{ ~tot ~ "" S L l-I C. UJJTo () 
~ . " t.~'1 ' 

/ .c:I ~ - " 
-~ 

UJC.IZ f:../:!J~' tJJ. 5V'1 Af!AHJ'fPr'V\ C) ,..., 

.. «/{? / l~o ""'. ~· < 
,, ,, POW'JJLv1"11...D <; H4it-b ~~~} 

/ ._""'~t>°'-'V~ 
5 l '-l CL ... '>"J°'..S' . 

/ . ~ o.t.s (Pr«.L 

'/ 
/ 

• When rock coring, enter rock b!Okeness. 
.. Include monitor reading in 6 foot intervals 0 borehole. Increase reading frequency if eleYated repo11$11 read. 

Remarks: t S-!> =. ID ' - '2. o / / 5 Q -: 2. 'l - ':I;> ~ 
Drilling Area · 

Background (ppm):@::J 

• Converted to Well: Yes Welll.D.#: 1-,.tww{<;;"S/a No ----
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• PROJECT NAME: NWS Charleston CTO 137 BORING No.: lJty\W I <sQ 
PROJECT NUMBER: 0528, SWMO 16/17 RFI DATE: __...J~-~' -_,0........,5"_-=----
DRILLING COMPANY: 61t.f.<.,.y. GEOLOGIST: FRE. o fd 1 Rhf!!Sli:-0 
DRILLING RIG: D tr TI(J\C,... ~.- DRILLER: Fct~t:.. r bt"O)P~ 

. ·MATERIAL DESCRIPTION SC.. L\cW-AOO<f'S'°PID/FlD Reading (ppm, 

Sample Depth Blows/ Sample Uthology ' u 
No.and (FL) 6' or Recovery/ Chango 

Soll o.,;a11y/ s 
Type or or ROD Sample (Depth/Fl.) Ill ~ ;., 

(%) Length Cone~ c Remarks .!! ROD Run or Q. l 'i5 m 
No. Screened or . Color Material Classification s ' E .c .! 

Interval Rock cZ E ! • cZ i!5 lhinln ... 

/ DK f,lt~ Ct..~l'E-'t !..<»"' WE' sbt._ 
/ ~J/1 CL-&--< "'-'>tt .. :r- o~ 

; Ii"> ' .. ...; 
·/ .. , 1· 

/ // ,· ~oTT{....-st:·O ~R.u 
.•. •,\ 

/ 
I 

~ fl-C:Z:·-'( 
•. 

c; / ,/ .· i.1. ~·~ 
.-. , 

' 0 

I/ 
. / ......... ,/(' 
/ . .-I; .. , 

I/ './: 
l-T (;.UGMSt'\ (;, (lf'.'{ ISD ..... ' l : 

l"'t 

/ - 'S>"Ar-iV() 

/ ,, -.... . -
10 / 

., 
~ - .. 

~ I'\ 
I 

• ?;.It; I/ .. YW r<.f.Co../f,Q 1 ~p t-oe">I£ ftlwr'-, ·o . No . . , . ... 
(JJ~~c;... 

12. I/ . . . -s~,~ 1'11 fl- n.. . 11.J '-tµµl-. 
I/ . f)tto&. G«PtiNr~ Ht;a£r s~~-r-&o - ·, -v ~ . $ /llrtJ:J "f"I'?.. $ I '--.- L-T (:,.. ctctf:;,t..>\ -.q 

I '1 
. . i-. • 6-Yl ~ "( ,.k-NIO . 

~-~ 
I~ I/ J.J () ruu.~ '1 

I IV G.UT'f11-'t...) 
t('t..O \. 

\~ I/ f .;; ·1/ ~ r~· 
.~ / ~ ~ l ! ! i I 

>-~. I/ - \/rift'( D' ~t.7'~'~ 6o ~Vl'."''f sm P.GvtJ'o ~1-JT . . 
, , 0 .~ii -~ 

,,_~ .r~ h) 

tzo I/ :t • 
'<~s~t;.r SH e,1...L. pe M~ '° ;"':....,-

~ ! !" ... 
..... .., 

I/ !o-i", ,., 
"f~· C\\ 61,'ZS" .n " rt i ~ 

22-v ~ ~ 1 if{ l -
3" , , .. .. , 0 ; 1. 

S-1.i / :l~ll . 
l'Wo 13" ::_.~.,;; 

?.'I / < ··nP. ..J-..."" '· . I .. 
'• 

:i. '5" / 
~l .• (( 1 . .-.,:· 

D~&~tw'"~ c.~ty 5%~ , \ I LOO~ " . 
• When rock coring, enter rock brokeness. 

•• Include monitor reading in 6 loot Intervals 0 boiehole, Increase reading frequency if elevated reponse read. Drilling Area 
Remarks: ±ZM[C.. '1' m~o c.01lG- Qrr <;~t; pt..v w~rut Background (ppm):~ 

&1,-L $ 15'"-'2.S" 31. · ~ '-• Converted to Well: Yes No ---- Well LO.#: I 71'1W I {g s.i. 0 

.::·-
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BORING No.: _....\ 7.....c...1PJ ........ · W~l~tP"""O____ • 
DATE· ;)...- 1-0S-

DRILLING COMPANY: c ... .i £c.. c.. GEOLOGIST: Fit.v;o L\J. (?~~£n,. 

v-,.. . ....._ 

PROJECT NAME: NWS Charfeston CTO 137 
PROJECT NUMBER· 0528 SWMO 16717 RFI 

DRILLING RIG: (;> tt Oln1&..1J ... .£.WU£.t-Df ~P:.L) DRILLER: Ff2'.l!!t.Jb C mQP G4S 

Sarnpl9 Depth 
No.lind (Ft) 
Typeor or 

ROD Run 
No. 

• When rock coring, pnter rock brokeness. 

MATERIAL DESCRIPTION 

i 

.. Include monitor reading In 6 foot Intervals O borehde. Increase teading frequency If elevated reponse read. 

Remarks: S= 7 .. I 'j. . 1>;:. 32 - '-\ 'L r ._ 

Converted to Well: Yes No ---

Remarks 

:". v ; 

·:~: ;;·~: .t -~ . !t. 
'J:_ l .i. ~i. :;- i :.i§ 

~· "' . .. ! 

-~,. < •• 

() 

..... 
r"'J '. 

In. 

IA 

(') 

1,..... 

,, 
I\ 

rJ 

0 

l.i"'li 

Drilling· Area 
Background (ppm): .... I --

• 

• 
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• PROJECT NAME: NWS ·charJ,eston CTO 137 BORING No.: t1 YYl w I-, s / / / 0 
PROJECT NUMBER: 0528, SWl\10 16/17 RFI DATE: ."52...;;-;...il~~=--...;o;;....;;-;;...;.... ____ _ 
DRILLING COMPANY: G«.j'.fol.. GEOLOGIST: FR90 WR. P<yV\ sti'd\. 
DRILLING RIG· 1llA<..-~ fl\O~I(.. LvlG1-D DRILLER· Frt.~.l¥; c.t>oPr;n.. S't.t<Poo'(.S' . 

MATERIAL DESCRIPTION PID/FID Ruling (ppm) 

Sample Depth Blow&/ Samplo Llthalogy .. ·.·: ··: 
.. u » : ·.· .. -'·, 

No.lind (Ft.) e•or Recovery/ Change . : .. ... » 

$0!!,~llYl 
.. .. s ; Ill » 

·'~ Type or ROD Sample (Deplltlft.) ·.···: ·. .. » ": » ... or . . ·~ •. ... 

.l' ('!!.) Length :eon~, 

~r ~~eria, c1~~n · ·· 
.< c Remarks 

. .. ·:1' . . 
RQO Run Dr ii: 

No. Screenttd ';\~·': 
.. » s .:! ;:_e 

. · .. •' I• » .. · .. ·;: .o ·'6 ln1""'81 I•» . ... 
.'-.·. • 

H~~· 
. ;:: ·~--. .. .' . ·• Q . . . 

: » ... , · .. 
" »'.· : 

., 
»· ... ... ... 

I/ (Ll!riE""'f '5 t L--f .,... SJ.n.O jv(7 ~01 \.... 

I/ ~;/·'' ~nr-F- ~l'lf.w C LPrl + S \l .. T ~ ..l 

/ 
;)·:· . .-,:. 

nioi-n..~D Gti\V< ,.... I I .. ' ,. 
"11

1 
///' 

I/ 'ill// ...... l.(fH • P.>Q,.J 

-S I/ ff;~·: I 0 
'.•.i" 

I/ j '/;./ 
'J v ,..., ~i;.t.f.!i.J It 

/ e:i. 
L I ~ Q.~·t-1 l .. "1. t,Qt7\( SP !. . f..OO')t:'..-

L/ ·i ' 
4. ~'Pr.\Jr\ /") 

/ 
i ' I 

I 

/ 
.~ + t tvOJ«ir le:: lO . 

• I/ : 
L~ ~MlD .. .. 

!/ . 
.. 

I/ . ,_ 0 

I/ i v 
, f 

' 
1'5 / ; ~ If' 

0 ,, 

I/ " - rJo~~ 11 IC G t.-6-W (,,It~'< f'f) 
' 

/ r ,. - WA J· : '· <;-·/.t1.,/"n S.0"""'1tSl t:r 0 ~ ': J, 

/ 1L. 'T1Z Ct...~V 1 .:I··/~ ·1 / l·f f l ! Zo / ~ 1'1 

J,S1o / ' i.1 i LOff>l DKb{{~G-lll -.>t.\ Cflfi'< Sft\ A~ \i.,; /.., :\\ 0 
~ ..itf . 1 

5~ w/Soiv.tt. SIL"'f '.~~ ff" SHP:LL 'F1Zh'C...S () 0 

/ .;~ 1 f ,a, b I l-T CC.:»Wl'Wr ~ '22.-.l'-t' 0 ' ..J 
/ ~ <C.... ·~~ l 1.J (..' 0..1 • .-.11.J(.AIM.j) "" 'I If 2'1 ~: .. 4. , ' ' 

, 1... TR. ir_L.t.'< 0 0 ~,:-.., "·.: 
5-'l. z5 .. .,-.,,. ·. !'YIE>O 

. 

ln_1'!0 #." .,., . ~ ... ,.,e. Of:. G.«s-M~"' c.as.v SP 
• When rock coring, enter rock brokeness. • 

•• Include monitor reading In 6 foot Intervals o borehole. Increase reading frequency if elevated reponse read. . Drilling Area...--.. 
Remarks: US \rJlA 't 1 rwA-C.:rt.o co1lft.. SJ~fl....IYL w{f~"f""l<-41JliAS Background (ppm):! .Q 

• Converted to Well: Yes >../ No Well l.D. #: l7r1t.iv 11 iUi lj 

., 
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PROJECT NAME: NWS Charleston CTO 137 BORING No.: \ 7 N\ IA/ \ J S /I ( D 
PROJECT NUMBER: 0528, SWMU 16/17 RFI DATE: -='2..~-..._!'2.___, .. • 0-...-..S--=--.,.......,,.---
DRILLING COMPANY: 6.~Gc;. (,, GEOLOGIST: Ertt 0 w I R1.11iM-~•«. 

DRILLING RIG: "TltlYc.-M.I f\toC.11- llJlf;LJ1 DRILLER: ftt11r-.1~(oo~ 

MATERIAL DESCRIPTION 
Sample Depth 
No. eind (Ft.) 
Type or or 

Blows / Sample Utholll!W . . U 

RQD Run 
Ho. 

6" or Recovery I Change .,. .. . . . . : · · · ·;· S 
ROD Sample (Depth/Ft.) SOll~nlily/ " . , " ...... 
(%1 Length or p0n!ll!118f!CY · >. " : ; . . · : · · : . . ; C 

SC1Hned ~. : ":·:-:, t;W·:, . COIOr '. :- :, " : .. Mat&rial~C'8ssifiQ.tl0n. 
Interval .. :· .. Rocle · ·: ,, .. : , ,.. 

·~~ . · ......... ·· 

s 

3) / ~ c 
/~: .,'' 

7..? / ,_. 

• When rock coring, enter rock brokeness. 

•• lnciude monitor reading Ir! 6 foot lnteivals 0 borehole. Increase reading frequency If elevated reponse read. 

Remarks: . q.'" f .Z_-},,1 

PIDIFID Reading (ppm) 

Remarks 

Drilling Area 
Background (ppm):,....I -o---. 

Converted to Well: Yes No Welll.D.#:' 1~w17 s/c/ o 

• 

• 



• 

,... 

• 
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PROJECT NAME: NWS Charleston CTO 137 BORING No.: \J yV\ W \ S ~/ D 
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MATERIAL DESCRIPTION 
Sample Deplll BIOW$/ Sample Lilbologv kc' : 
No.and (Ft.) 1• or Recovery/ Change 
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• When rock coring. enter rock bltlkeness. 

.. IRdUde monitor reading in 6 lool lnteivals O borehole. Increase reading frequency if elevated reponse read. 
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DRILLING COMPANY: Gtt<,r.. GEOLOGIST: Ec<,e D W RN"'ts~ 
DRILLING RIG: ntl>Olt.6wlt.C...D T1l~ ~T DRILLER: F<".,.,..i.J~ Coo~R SC ... l\c41=-A OOf~) 

MATERIAL DESCRIPTION 
Sample Depth Blowa I Sample Ulhology ;,' : 
No. rind (FL) 6" or Recovery I Change ., . . . : ;>: · · 
Type or or RQD Sample (Depth/Ft.) : Scill ~~"' . . .. 

RQD Run (%) Length or --~~ency.:.: ...... '. 

No. =d : :-'.~Zk Color · · 
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• When rock coring, enter rock brokeness. 
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PIDJFID Reading (ppm) 
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•• Include monitor reading In 8 foot lnteN&ls @ borehole. Increase reading frequency If elevated raponse read. Drilling Area 
Remarks: V5\t:J(,. <-\ 1 J'W'IJ).C.«o t,r~Af?!:o.,.Pt.l't.ll_ } ""/ Background (ppm):,....I Q---., 

~r;;n(,_ r.\.Yf({C.. ~ f-J:~g~_ 

• Converted to Well: Yes ..,Z No Well 1.0. #:_../_.jL.:;IJ'1~1V~l.Of.:..S:1------

~-



( j L) Tetra Tech NUS, Inc. BORING LOG Page _L of_!_ 

PROJECT NAME: NWS Charleston CTO 137 BORING No.: \ ) Y'V\ W 10 5 • 
PROJECT NUMBER: 6528, SWMO 16/17 RFI DATE: ~ -4 - OS 
DRILLING COMPANY: G.1\\11.t..(a GEOLOGIST: ffll?-0 L&.). l?,AV""'SlU\. 
DRILLING RIG: f'Y\OBU .. £.. UJ\S.t...J)tTT{ ~I DRILLER: Fil,..,..,-=... Ct::>oPf;i\. SC.,l\~~Aocm.s 

MATERIAL DESCRIPTION 
Sample Depth Blows/ Sample UthoJogy u 
No. and (ft.) e•ot Reco.wy/ Change s 
Type or or RQD Sample (Depth/A.) Soll Denaltyl 

RQD Run (')(,) Length Ol Conellllency c 
No. Screened or Color Material Claulfk:atlon s 
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• When rock coring. enter rock brokeness. 
•• Include monitor reading In 6 foot intervals O borehole. Increase Nading frequency if elevated reponse read. 
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PIDIFID Reading (ppm) 
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. Drilling Area 
Backgrouiid (p~m):l.-o-.3,..--,I 

Converted to Well: Yes No._------• Well l.'fF.#: 1j fb9A1';l0 .5 
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MATERIAL DESCRIPTION SC. • Lt(. #AOQlf' ~ PIOlflD Reading (ppn\ 

Sample Depth Blows/ Sample Uthol1>9y u 
No.and (Ft.) e• or Recovery/ Change s 
Type or ROD Sample (Deplh/Ft.) SollO.llllltyl ~ 
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• When rock coring, enler rock brokeness. 
•• Include monitor readng in 6 foot Intervals 0 borehole. lncreese ieading frequency If elevated reponse read. Drilling Area 

Background (ppm):.-! --. Remarks: ~"ll: ' P..CAto c.ofl.et-- ~t...vu,r.....n... N~
c.. 

Converted to Well: Yes No. --- Well l.D. #: I -t r'"-W L\ 
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DRILLING RIG· !rS,vc...~•~oei&..E.wFLt)i DRILLER: E'~~ c~a p~ . . • 

MATERIAL DESCRIPTION Sc. L.tG-4:f..AOoq, s- Pir>IFIO Roadlng (ppm 

Sample Depth Blowa/ Sampl9 Uthology u 
No.end (Ft.) &"or Recovery/ Change s 
Type or RQD Sample (Depth.'Ft.) Solt Density/ N 
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• When rock coring-. enter rock btok8nllSIL 
.. lndude monitor reading in 6 foot lntelY8ls 0 borehole. fncr8llS8 reading flequency if elevated reponse read. 

Remarks: el;,ri)\ _· ~Til~uV PuiZ- W V6't'"\ . 

·DriUing Area __ _ 
Background (ppm):l 0 

Converted to Well: Well 1.D. #: \] Q\W1 .. .''C Yes No --- • 
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DRILLING RIG· ~vat. ""-T- DRILLER· Frlh11.1~ (C>O~ 

Semple Depth 
No.and (Ft.) 
Type or or 

ROD Run 
No. 

MATERIAL DESCRIPTION 
Blowe/ Semple Lllhology 
a• or Recovery/ Change 
RQD Sampla (Deplh/FL) Soll Deneltyl 

(%) Length or Coneletency 

Screened or Color Malerial Classification 
Interval Rock 

Hllrdneaa 
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~ C 1..1 C. i'-A, OOC((,f PIDIFID Reading (ppm) 
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• When rock coring, enter rock brokeness. 

I 

St LT'(+ ll..~'l'~'r 

•• lnClude monitor reading in 6 loot Intervals 0 borehole. Increase reading frequency if elevated reponse read. . 

Remarks: V~ ll'V L.. "'f' -,).C..(L~ c...aait: Ef NM.!lr<Prz.. S~(>y:'..(ll e L..K£& CAUtw@\:02 •. 

. 

Drilling Area __ _ 

Background (ppm):'-1 .... -~ 

• · Converted to Well: No ----Yes 
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PROJECT NAME: NWS CHARLESTON BORING No.: 17.Sti'>o 1 

PROJECT NUMBER: CTO 137/0528 DATE: _;...,,-7....,7;,.../-o-1 ------· 
DRILLING COMPANY: CAROLINA DRILLING GEOLOGIST: WI IOIW.'YOH ~. ~f ,..._ 

DRILLING RIG: f:;t._. 5' :r~ .u..:: . DRILLER: /Of~ cn.rfl"- ..,,_,,_...,~ 

~ .. :; :s ~ ,.\\ ,. 
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IV 
IV 
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• When n>ct coring, entar rocll brol!Bness. 

... lndude mooilDr reading in 6 foot intervals O borehole. lnol'ease reading frequency if elevated reponse read. 

Remarks: 

ltll 
"0 0 0 

0 0 G,.,l Q 

o o l'l·• •o 

---------------------------------------
Drilling Area 

Background (ppm):.-1 ....,i>_ 

Converted to Well: Yes No _ __...x...__ Well t.D. #: --------------------
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PROJECT NAME: NWS CHARLESTON -- BORING No.: tJS.&o>-
PROJECT NUMBER: CTO 13710528 DATE: .....:......i.ei...;;./-,...;;;..,..f o..-c------'---
DRILLING COMPANY: CAROLINA DRILLING GEOLOGIST: WUDi¢NVGH S ,,Jv11.-

DRILLING RIG: &ist ~ (Uc.. DRILLER: G~ €11~ - 1)73 

0 

~;, I '/ 1;{ 
). ~ ,..,,, 

~~ J IJ<( µf 
!I ~ 1s'' 

~"}~ S' x J-4 '' 
Ir> •J.-4 ;iq ,, 

I/ 

• When rook coring, enter rook brolceness. 

.. lnchlde monitor reading In 6 root il'ltetvals 0 borehole. Increase reading frequent:y if elevated reponse read. 

Remarks: 
~-------------------

Converted to Well: Yes No_....,)C_·_ 

PllWID R.-flng (ppm] 

Remarks 

0 0 0 fC::> 

0 oo 0 

0 c 0 0 

Drilling Area __ 
Background (ppm):I o .. f 
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DRILLING COMPANY: CAROLINA DRILLING GEOLOGIST: l\i\lll.'Uljg~AA~•.1!!:i2¥~CRH:;:-cs:"=7.JU~f1~L-----1 
DRILLING RIG: 'f+S\ -rt.AOL tl\t.. DRILLER: fl\'OA..... "41>-,1 
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I/ 1>'' 

~~~ ~ ~ ).4'• 
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I/ 
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I/ 

• When rock coring, enll!lr roc:k brolceness. 

., 

Remarks 

:·:.:-:.;.;:-:_;-: :'·.· :';.;· -:.:-:><---_--;/ •. ---

8t41 ~~ ... "'.....\ ~rLI //UtOU-Nt ~ ~b ~ 0 0 (> 0 

I~ ' 

.. Include monitor reading in s fool inllllYals O borehole. Increase re8ding flequency if eleValed reponse read. Drilling Area 
Bacllground (ppm):-1 -D-Remarks: 

~---------------------

Converted to Well: Yes No --'X..___ Well l.D. #: _________ _ 
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PROJECT NAME: NWS CHARLESTON BORING No.: /7S/l 0'-1 
PROJECT NUMBER: CTO 137/0528 DATE: -.:._,.~.;;;;/~<.,...,..{o-,------

DRILLING COMPANY: CAROLINA DRILLING GEOLOGIST: WUDiffl~'CH S, Nft<. 
DRILLING RIG· ·-g~ S\ ~1.,, ttl~ DRILLER: . ElmA- ::;:i:: ,.)., ~ 

PID'FID AllMling (ppm 

Rema"8 

0 , () ~c• 

1ff~ I ,/ \ '}' ·AkJ ~ ~I L-l r\L ~t "· -- ' OOC>t::> 

J.. IU 1i1· r«~ '1.M..'-1 ISJuv CL.u,,. ~ 
~t; ~ K ~,. J, . ~ 

4 I~ ao·' 
~~ s I~ J.Y'' 

"' Y'f J:{ 

I/ 
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/ 
/ 
/ 
/ 
/ 
I/ 
/ 
/ 
/ 
/ 

• Wilen roclt conng, enter rock brokBness. 

I~ 

' 

•• Include monitor reading in 6 foot inlelvals 0 bofehole. Increase r&ading tequency If elevated reponse reacl. 

Remarks: ----------------------------------

0 00(.;> 

{) () () ., 

~ , 

., 

Drilling Area 
Ba~und (ppm): .... I -4?-

Converted to Well: Yes No >s Well 1.D. #: _________ _ 
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PROJECT NAME: NWS CHARLESTON BORING No.: r7S&tJS:-
PROJECT NUMBER: CTO 137/0528 DATE: . . --...,p~v{.,,..0~1---.... •----· . 
DRILLING COMPANY: CAROLINA DRILLING GEOLOGIST: ~Jl.:r./U~R:li;...;1...;.<fJ...;.'IY~G.;;..M~~S.~,i'J:.;;.;F;._t_t._ 
DRILLING RIG: Ei5l 'T~"- /.-\c, DRILLER: fl&ftA_ ;Ii 1;.73 

~ '! J< ):II'' 

..., ~ 1s-·· 

;,, ~ ( IJ<J'' 
·~~ '1 Y. ).4" 

/ 
/ 
/ 
/' 
/' 
I/ 
I/ 
/ 
I/' 
I/ 
I/~· 

I/ 
/ 
v 
/ 
/ 
/' 

• When ruck-coring, en1Br ruck brokunass; 

. (1J.J 
~b4 <&1i..r ML 

~ SILN r~ ~ .... f tL 
o~ .,...,,_<: 

,/ 'v 
I ~ ,, I " f'"b -:. 1 ~tr 

'· .... 

.. lndude moni1or reading in 6 fool intervals O borehole. Increase reading frequency if elevaled reponse read. 

Remarks: ------------------------

Remarks 

~Ill 
~~v-

• 

/)OOL> 

Drilling Area 
Background (ppm):I .... 4--

Converted to Well: Yes No __ >s...__ Well 1.0. #:--.. ________ _ 



• 

• 

• 

( I t]Tetra Tech NUS, Inc. BO RING LOG Page _I of_, 

PROJECT NAME: NWS CHARLESTON BORING No.: /7S6b'=> 
PROJECT NUMBER: cro 137/0528 DATE: -i!J,....,{'"'"(p/-00-,-------
DRILLING COMPANY: CAROLINA DRILLING GEOLOGIST: WUOK\\'¥tH · 1S: ,/'J1(L. 

DRILLING RIG: '&:.- ~\ \./AC.JI_ f\.\l? DRILLER: ff S.'f'ttl +'- I)=,,, 

Smnple Deplh ~/ Semple Uthology -
No: (R.) 11· Of' Recovery Chert!iJe 
and « FIQO I (DtlFIWPL) i!!'.11:1 

Type ot Run tlij Sampl• or ;.i;i;i 
RaD No. Length s..-ieci - : 

>ci.. ~ - ~ / h.Jl 1 -
ol.;o ;, 7, ,,,.., 

e~ '"/ ~ 11'' 
~Jo ~ 1;£ ~~11 

• When rock coring, enter rock brok8nBSS. 

I 

'J 

•• Include monilor reading in 6 foot Intervals 0 borehole. lncfease reading frequency if elevated repor.e reacl. 

Remarks: 

PDFID R9mling (ppm) 

\ 

---------------------------------
Drilling Area 

Bacllground (ppm):l--O~f 

Converted to Well: Yes No_ ..... >< __ Well l.D. #: -----------------



[ I L)retra Tech NUS, Inc. BORING LOG Page_, of___.!__ 

PROJECT NAME: NWS CHARLESTON BORING No.: 1?5(107 
PROJECT NUMBER: CTO 137/0528 DATE: ---h'"""l=-v-f .:>-,------.....,. 
DRILLING COMPANY: CAROLINA DRILLING GEOLOGIST: W0Ql4\6JYCH- J'. N ft'-
DRILLING RIG: 81C'f>I //f..,4<1£ kw DRILLER: &'l.lfflL t'fi./.J7J 

MATERIAL DESCRIPTION R-'ing(ppmJ 

ISampl• Depth 
No. (Fl) 
..,.. or 

ifypeor Run 
FIQO Ha. 

0 

~~ I / i~' 

d- ~ cq'' 

~;~ ?> u >~'' 
~ u f'1 1

' 

~' 5" ,.., ~ ~\f'' 

In x )1./
11 

I/ 

• When rodt coring, enter roctt brolomess. 

,., 

!~:; 
0¥'>( 

6'1-J 

.t.--
~ 

-L 
!~ 

.!t 

• 

S"'74"f ,,,._,,.. .- ,, J 

StLr"'J /~"I ~ 
'> "'!:1. s,,,,.,,.,1:> / . 
Sl'-7\f S/t'r"l!Af ,.., h_, 

"'1 
Sl'-l'V ~"'.., C'-"""f 
S-1~ $-A .ic:L b'" 

ru.,y ~"" ~. , 
~l'-1"1 SPta''I <!.t.A.u 

. L..J! fJll M-Dr 

~-; ffif.r 

. 

•• Include monitor 191ldlng in 6 foot intelVals O bol9hole. Increase reading frequency if etevated reponse read. 

Remarks: . 

Converted to Well: Yes No )( 

Remarks 

~ 0 0 0 

Drilling Area 
Background (ppm):,...I """'o"'l'-t 



• 

•• 

• 

( I L)retra Tech NUS, Inc, BORING LOG Page _1_ of___.!__ 

PROJECT NAME: NWS CHARLESTON BORING No.: 17 S&& 
PROJECT NUMBER: CTO 137/0526 DATE: --ftJ/J..,.~-~,....01....._ _____ _ 

. DRILLING COMPANY: CAROLINA DRILLING . GEOLOGIST: wObiWJSlel i:: 'S .,./'"-
DRILLING RIG: . /3Lf;I -rtUk? ;u, DRILLER: Eis~ .- tJ--r~ 

S-pM Oeplh Blows/ s ... p1. IJlhologr ... 
No. (l'l.) e• or Rec:ovwy Change .. 
and w RQD I (Dep!M'l) 

Type°' Run ("I s..,p1e or 
RQO No. Length SCNMed 

0 

~~ l v t)'' 

). U r<<'' 
~~o 3 )i' ~" 

4 ·~ ,~,, 
~e-\ t.; % ).LI'' 

.,......, ,, u }l'' 

I/ 

IV 

lnlerY8I 

• When rock coring, enter rock brokeness. 

MATERIAL DESCRIPTION 

~ S~b.y SIL.r ~L 
~ ~ .... 

;,... '~.!,~I'-~ CUk..f "'->/ :;.L ..... , 
J; Of'.. f'A-0\ 

I I ~ 

'(. ..JI 

i I 
IW' ~ 

TO 1 1 

•• Include monitor reading in 6 foot intervals 0 bol9hole. Increase reading frequency if eleYaled reponse read. 

Remarks: 
~~-----------------------------------

No Jc Converted to Well: 
' •!"" 

Yes 

Remarks 

~.~ 

b o 11.f•V O 

11.t 0 (Ii 0 

Drilling Area 
Bacllground (ppm): ... I -o-J 



( i i;]r etra Tech NUS, Inc. BORING LOG Page _, of_,_ 

PROJECT NAME: NWS CHARLESTON BORING No.: 11$/5 o'l 
PROJECT NUMBER: CTO 137/0528 DATE: -...-11} .... ~.;..,{,_10-1-· -----· 

DRILLING COMPANY: CAROLINA DRILLING GEOLOGIST: W001<w¥el I· S.A/f,'-
DRILLING RIG: BK• SI ~ ~c;, DRILLER: t'lJ'TU- "'/.).7J 

~~ S' ¥ ' .).I./(' 
" ~ ..).~'· 

I/ 
i/ 

I/ 

I/ 

• When rock coring, enter rock bfobll&\IS. 

l I ~_i_ 

.. lndude monitor reading In 6 foot intervals O borehole. lncfease reading flequency if eleYaled reponse read. 

Remarks:~ PU>~!>~ 10.( ~ ~101ryl~r • .1U\ 
~hi l;ffltpt!h "9 , ; 

Drilling Area 
Background (ppm):l _o_,.{"'-

Converted to Well: Yes No .?(;' WeJI l.D. #: ________ __,;..._ 



• 

• 

• 

( I L]r etra Tech NUS, Inc. BORING LOG Page _, of_,_ 

PROJECT NAME: NWS CHARLESTON BORING No.: 17'.:>f.>1.:> 
PROJECT NUMBER: CTO 137/0528 DATE: -.".,..f .... Si"""'[,...oc.-------
DRILLING COMPANY: CAROLINA DRILLING . GEOLOGIST: W0Dl(W¥0t 1 S, iJ f tt.. 
DRILLING RIG· fJI-SI ~L. (Z.\b DRILLER: ft~T\iL :+t f>I'"\ 

Sampl• o.pth 
No. (R.) 
and or 

Typeot Run 
RQO No. 

0 

~~~ ' / t)'' 
.) ~ 13'' 

f4{l t:; "A(. )V'' 

'° ~ \S'' 

I/ 

• When rock coring, enter rock brokeness. 

MATERIAL DESCRIPTION 

•• Include monitl:Jr reading In .6 loot intervals O bonlhole. Increase reading frequency if elevaled reponse read. 

·Remarks: 
-----------------------~ 

Converted to Well: Yes No_ ..... r __ 

Remarks 

S·t o "' o 

0 0 ~t 0 

~.;l 0 , • .., 0 

Dn11ing Area 
. Background (ppm):l .... -0-



[ 1 l:)retra Tech NUS, Inc. BORING LOG Page_,_ of -2_ 

PROJECT NAME: NWS CHARLESTON BORING No.:· / 7 S~ I ' 
PROJECT NUMBER: CTO 137/0528 DATE: -.-_!tt_.:..../.;.,.~-/.,_o_r ------. 
DRILLING COMPANY: CAROLINA DRILLING GEOLOGIST: WUDKVN'-CH S .. AfF/t. · 
DRILLING RIG: 'f». s1 7Jf-I~,:. /l.-1& DRILLER: ffj~ ..J. />73 

0 

1;,,~( \ / l).
11 

). / ..>-4'' 
1>-). /. ttlz..i 3 / . ).tlU 

Lf ~ !11'' 

A!:s s-- U J.'t '' 
" I~ ·.'.lo,, 

I/ 

I/ 

I/ 

I/ 

I/ 

• When fudl coring, enter roclli brokeness. 

MATE IAL DESCRIPTION 

• 

i?• .... ' ' '~'I ,,,.~ e~ ~ 
~ 5,,f,.JIJ..., flt..r 7ff. cu.u 

CL 

I 

" Include monilDr reading In 6 root lnlervals 0 borehole. Increase reacmg frequency if elevated reponse read. 

Remarks: 
~----------------------

Remarks 

0 c::::o c 

OOo~ 

D 0 o 0 

DrilHng Area ,......... __ 
Backgr.ound (ppm):I O 

Converted to Well: · Yes No )$ Well l.D. #: _________ _ 



• 

• 

[ I t:l etra Tech NUS, Inc. BORING LOG Page _/_of _I_ 

PROJECT NAME: NWS CHARLESTON ~ BORING No.: J ?s61.J-
PROJECT NUMBER: CTO 13710528 DATE:. __....,f,,...,;/;;...1 .... fo-,------
DRILLING COMPANY: CAROLINA DRILLING GEOLOGIST: ::WUfS't(W fCH. S . r:Sf tc... 
DRILLING RIG: ~ c;l T(ll~Clt. DRILLER: p~~ tt'>rf.<.-- I): 1~ 

v,- I 

~· 

~i:.: ~ Yf ~·' 
"'t 1~ Is" 

~t.~ S" ~ Js.I •' 
" •Y, JJ.'' 

I/ 

I/ 

• When rock coring, enter rock brolceness. 

MATERIAL DESCRIPTION PDF10Aem11ng(ppmJ 

Remarks 

&...i 5.4t'b-\ ''"",../~~ ~t t..1Aw~ ~t.' 

I 

· '1"'b .. -, Rrr 

.. Include monitor reading In 6 root Intervals O borehole. Increase reading frequency if eleYDled reponse read. 

Remarks: -"fl' 1"r-n..H c f\ b tta..t ~-!) ! 
Drilling Area · 

Background (ppm):m:J 

Converted to WeH: · Yes No "I Welt 1.0. #: --- --------------------



( j L]Tetra Tech NUS, Inc. BORING LOG Page_/_ of _I_ 

PROJECTNAME: t--111.J ~ Ct~t~~ 
PROJECT NUMBER: <:t;b ('~1 I 05.).5 
DRILLING COMPANY: C+ft.ot..1tJk 't>/llU.•..>C:, 
DRILLING RIG: ~ S\ ~L (l\" 

BORING No.: 12s&11 
DATE: _"Q.~ I 0 ' • 
GEOLOGIST: -":"5'"""'. ,.J~f~l""'.""L-------1 
DRILLER: C2iMY> f/.S.fl.IL ;;:t rn\ 

-R' - I .... -:IPT •t. Ptm'IO Remlinsl (ppm 

Sempl• Depth 
No. (Ft.) 
end or 

TypeOI Run 
ROD No. 

P.i,;~ l / \). ,, 

J. u 11" 

~~<"' ~ 5"" )~·· 
"\ 1Yf (~'' 

l~ c; ?tr >:# ,, 

"' ~ )~·· 

/ 

/ 

• When rock coring, entel' rock brokeness. 

' ()IL. MOT. 

f I 

•• lndude monitor reading in 6 foot inteivals O borehole. Increase reading frequency if ele\lated reponse read. 

Remarks: 

Remarks 

~Ill 
() 0 0 0 

~OdO 

0000 

Drilling Area • 

--~-~------------------
Background (ppm):l O ·o I 

Converted to Well: Yes 
No ___ '!(' __ 

Well l.D. #: -------------



• 

•• 

( j i;)T•tra Tech NU$, Inc. BORING LOG Page _, of_. _1 

PROJECT NAME: NWS CHARLESTON BORING No.:. f1:>/zl ti . 
PROJECT NUMBER: CfO 137/0528 DATE: __......,.H.,..S""-ifoi'""'o .... 1 ------
DRILLING COMPANY: CAROLINA DRILLING GEOLOGIST: '"W-o"""'opjiR""WV,._c.,.A .... L.,._.N--f-tL __ _ 
DRILLING RIG: '6~ 5, ~tt. fUv · · DRILLER: H~nt'- tt- \~'\ 

. MATERIAL DESCRIPTION P1D'FID1Mct1ng(ppmJ 

~\ S" ~ ).4'' 

"" H rq'' 

. / 

I/ 
v 

• When rodt coring, enter rock brolc8nlss. 

r I 

w\.\ \f"~'(\ l..~L>-1 • ..:. l>JttH.U 

· . 

.. Include monitor reading in 6 foot intefYals O borehole. Increase reading fr8quency it eleYaled A1ponse read. 

Remarks: 

Remarks 

Oof)D 

0000 

o· !O o o 

~------------------------

Dn11ing Area 
Bcdground (ppm):I.--Q-

Converted to Well: Yes . --- No --- .Well l.D. #: 
~-------------



[ I t)Tetra Tech NUS, Inc. BO RING LOG Page _,_ of_,_ 

PROJECT NAME: NWS CHARLESTON BORING No.: II S6 tS-
PROJECT NUMBER: CTO 137/0528 DATE: --t,,-/E1,....s-.... o .... ,~---.-. --· 

DRILLING COMPANY: CAROLINA DRILLING GEOLOGIST: '!£UDR'WYCHJ tJ-1 I'- "'!-' 
DRILLING RIG: ff-. "S \ ~"- . 14 c... DRILLER: ft':i.'n.A ... d l ):=l~ 

Smnple Deplh 
No. (R.) 
...., or 

Typeor Run 
AQO No. 

0 

~ ' /' ,~· 
l W s'' 

ft~7u 3 1Y{ ).4 
11 

~ 3-Af '"'ll 

" 1% .fJ-f •• 

~ 1 ~ ).4 ,, 

/ 
/ 

/ 
/ 
I/ 
I/ 
/ 
/ 
/ 
/ 
/ 

• 

•When rucll coring, ena rucll brokeness. 

M ''.TE1 1 A_ c E F.1 r, 1r 
u 
s 
c 
s .. 

~" 
CL-

. ' 

•• Include fnonitor reading In 6 foot lnte!Yais O bolBflole. Increase reading frequency if elevated reponse read. 

Remarks: 

-·-- PID'FIDR 11; 

Remarks 
-

-

~b.' .. .,., .. 

oo 0 0 

000~ 

I"\ 0 0 0 

~---------~------~--

Drilling Area 
Ba~round (ppm):,...I -0-

Converted to Well: Yes No X Well l.D. #: -----------



• 

• 

• 

[ I l)retra Tech NUS, Inc. BORING LOG Page _L of~ 
PROJECT NAME: NWS CHARLESTON BORING No.: /7SP->/t,. 
PROJECT NUMBER: CTO 137/0528 DATE: -'1-!J"""i/D'""'o-,1--,-----
DRILLING COMPANY: CAROLINA. DRILLING GEOLOGIST: WUDi(WvcH / }J'fl'-
DRILLING RIG: 'U-Sl "'f'Mf-"- A~ DRILLER: £lSqtul.. fff)"7~ 

MATERIAL DESCRIPTION 
Semple Depth e1-1 Semple Ulhology ::.::,: / :.:· ::;:,.:,< 

·rim :ir;,;. 
\(:iJ;li

1f 1:;:;;:11i;1:;1l!: 

u 
No. (Ft.) ror Recovery Change }?> )}~(' .:[ s 
and or FIQO I (OepM'L) 

Jypeot 
::': }; c Aun ~ Semple or 

RQO Ne. Length S..-iecl ;}j ~~)) "·" s 
Interval 

...• , .. ?::·::;-:: 'T''' \? • :::;"'·' ,,, ::: ?::;;::::: : ::;.: 
0 

.}>}:: :m ... § r~:.·m:-;::;;:~;,, :·· .. · .. · .. ·, r;:·:::=:,:·:'.:·r 

~~- / ff 

~ M\\ I I) f'll'lf ~ll'-1 sn .. r 
). w l ~ (• dM~ fi,.,-1 Sl'r'i)'1 $/L'f' \\l.l 

~; 3 x )4'' '11 ~ 
i.\ i~ I I 

fl 

~ f\...s'f ~}J\.f"" "" s-1 
I~( 5' Y1 }l\'' b'l"4 !_l.:1'1 ~Atm~1·\1 

C-L 

b I~ d'.f ·' I~ Su .. r-t c;....,()4 Cl.Jrrl IV-
:;(C I ~ >u'' J, Of\. f'A.qf 

/ Th< -, ' 
/ . .. 

/ 
./ 
I/ 
1/ 
/ 
/ 
/ 
/ 
I/ 
/ 
/ 

\ 

/ 
·1/ 
/ 

• When rock cormg, ena rocll brokeness. 
•• Include monitor reading in 8 foot inleivats 0 borehole. Increase reading freqUency if elevated reponse read. 

Remarks: 
~~~~--~-~~~~~~~~~~~~ 

Converted to Well: Yes No X 

PID'FIO Re.ting (ppm) 

!'f I I I Remarks 

I 1~8.::t 
~O~E.<_ 0 0 0 ~ 

0 b C> 0 

9r/r-,N1,I(,. 

. o. 0 ID.t 0 

~\~'r@ 1 ' 0 0 IS'i 0 

. 

' 

Drilling Area 
Background (ppm):l?Jll'"'!""""~ -p-f 

'· 



' . 

( j L]T etra Tech NUS, Inc. BORING LOG Page _t_ of _1_ 

PROJECT NAME: NWS CHARLESTON BORING No.: 17 58 I I 
PROJECT NUMBER: · CTO 13710528 DATE: --f,,~J.,..S--!!!~-o-1--,----· 
DRILLING COMPANY: CAROLINA DRILLING GEOLOGIST: WODKVQCH ( Nf IL 
DRILLING RIG: ~V:. S' J!M."- #-\"' DRILLER: ~~ 1>-n · 

~ v.~· 

. .). u .~i' 

~ ) J1( d-'-1'' 

'\ I~ '" .. 
~~~ .5" 'j..-(' ).~'' 

ft, ~ ).I'• 

I/ 
v 

v 
I/ 

i/ 

/ 

• When rock coring, enter rock bfokaness. 

M A"T"- IAL DESCRIPTION "' ( . ~i 

. 
nil~· Mol~T o o c0 -o 

. .. lndUde monl!Or reading In 6 fOOt lnlerlals 0 bof8hole. lnaease reading frequency if eleYaled reponse read. . Drilling Area 
Remarks: ------------------------------ Bacllground {ppm):IO ...... -·C>-1 

. 
Converted to Well: Yes No --=-- Well l.D. #: _________ __,;_ 



• 

• 

• 

( I L)Tetra Tech NUS, Inc. BORING LOG Page_,_ of_,_ 

PROJECT NAME: NWS CHARLESTON BORING No.: I 15~ If 
PROJECT NUMBER: CTO 137/0528 DATE: -'-.l...lf21.-.i/..n~70 .. ,-------
DRILLING COMPANY: CAROLINA DRILLING .. GEOLOGIST: }.AJOOKr\i!vcR '). l\St:11.... 
DRILLING RIG: 'B~ 5\ "l'f.ltrC.\L ft\'- DRILLER: flS~ tl1>1> 

PIDIFID Remflng (ppm 

Remarks 

\ I/ ,,.,. 0 0 0 ~ 

). :~ 
I' 

'\ 

~ I~ 
,. 

~~L Doo<:> 
-4 ~ ', .. 
s % ~ ).t.t ,, 

r'.] 0 .c::> 0 

lei ~ ,,,. I 
1 " )'('. 

I I 

/ 
/ 
/ 
I/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
I/ 
/ 
/ 
/ 
/ 

• wrnin rock coring, enter rock broka1181l8. 
.. Include monitor reading in 6 loot intervals 0 borehole. lnet'GMe reading frequency if elevated niponse read. 

Remarks: 
~------------------~ 

Drilling Area 
Background (ppm):l_o_f 

Converted to Well: Yes No x Well 1.D. #: 
~-----------



{ j L)Tetra Tech NUS, Inc BORING LOG Page _L of _L 

PROJECT NAME: NWS CHARLESTON BORING No.: t7~~f 
PROJECT NUMBER: CTO 137/0528 DATE: {$'~' · 
DRILLING COMPANY: CAROLINA DRILLING GEOLOGIST: wro:wvcH /AJ1;. IL 
DRILLING RIG: i\(.. .rt "(U<tc..1-u:.. DRILLER: tr. I .s re~ --=tf.1?-11 • .. 

MATERIAL DESCRIPTION PltVFIDR.-f ( ) 

$111mpl• Depth Blows/ Sample Uthology [•.. .. .. .. .. 
n > >< ':}>::••·····•·•·••. >•· .<·•····· C>••·•( u I< // :< •••••••• No. (R.) &"ot Recovery Chenge t) ? ' s 

and ot ROD I (Deplb'FI.) < > .•.•. ·• tf ... 
. ·•<·•: .•.• c ·•· 

Typeot (%) Smmple .·· ... 
Remarks .... Run ot ... .......... · .. :•: 

~·· 1 7 
ROD No. l.englh Sel"llSned . »01n .f" 

i~.i!mtm·.;111 . 1· .,, ,1 j,1,1 

s 
lnlervel •·• '·• .· .. * 

···~'"::'"' {0 ..... >• 
:;· 8~: • (>+ 

!··················:·· 

re < 
0 /·••• ............ 

>-•• "D'1GI ' I/ l~·· ~ ~~. 5.'q" ,.,... ... 
"''·~~ 

If\\ ~o Auc,v- () 0 0 :> 

,). ~ ~1· i~ ~·~ CLA{~F.,;,.~ IC\. t:J (!;; 0 c. 
>Q..) 
.:ii.< l JH'. )..'-t 'I ,, ~ 0 0 C> 0 

4 ~ u,1• ~ .. 'SJ""1 / fJlrr"'f tL.flA./ Cl.. 0 l Do 
:>~\ 

",ff~ '5i ·x )...'\'' "' 
~ -{) D 0 0 

~ %' J..t" .. w,,.., Dl-""1T l'...J..MA {~,,...,\ t".L /) r.. 0 0 
>-..... 1 % ~ "' 

f ·-,,.." ).>.( •• oo f) t> 

/ 11)~ -, ffctf'." 

/ 

/ 
/ 
/ ... 
I/ 
/ 
/ 
/ 
/ 
v 
/ 
1/ 
!/ 
/ 
/ 
,/ 

• When rock coring, enter rock broke1111111. 
•• lndude monitor reading In 6 foot lnteivalll O borehole. Increase .reading frequency if elevaled ieponse read. 

Remarks: 
~~~~~~~--~~~~~~~~~~~-

Drillng Area A 
· Background (ppm):~ 

Converted to Well: Yes No ___ -6 __ · Well l.D. #: 
~~~~~~~~--~ 



[ j t] Tetra Tech NUS, Inc. BORING LOG Page _I_ of _I_ 
PROJECT NAME: NWS CHARLESTON BORING No.: 17 S.{j;2. 0 

• 
PROJECT NUMBER: CfO 137/0528 DATE: ~. · 'f-28-02 
DRILLING COMPANY: COLUMBIA TECH GEOLOGIST: WODKWYCH 

• 

• 

DRILLING RIG: DRILLER: 

MATERIAL DESCRIPTION 
Samplrli Depth Blowll/ Sample Uthology ',,, ,, . 

.. ' .. u 
No.MC (FL) s•orRot Recowry Ch8ng9 

w~ 
... s 1Jpeo1 or (%) I jl>epllVR.) 

RQO Run Sample ~ 
... c or 

·M~~. No. Leftgltt Sct-.d or Color s 
lnllrnl . Roclr . ..... * . ... 

'· . .. .. .. 

~ --!Hflllf; ii su.:r ·"- .... ··" 111... 

2 / r.S J-c. i..;.y . ..v 
/ f.?".?V .$1 L,t'{ LL.A-\./ ICL 

.S-1 y / 
{ r ' 

... 0 l'tLl:"'O 

I/ 
6 i/ v \I S-S'A.vn 

/ '-t:I ..... ... 
-:S-2. 8 / 3/'I J, Si~'r•SAN.D .· 

is" 
/ TD 

-. / 8 
I/ 
l/ 
v 
/ 
/ 
/ 
/ 
IV 
/ . 
I/ 
I/ 
/ 
/ 
/ 
/ 

• When rock corlr!g, enter rock brokeness. 
.. Include monitor reading in 6 foot lnterills O bofehole. Increase reading frequency If elevated reponse read. 

Remarks: 
~---~--~~~-----~-------

131?1+.ND i:t:. / 't,tf~ 

PIQ'FI) Reedlnt (ppm) 

. . 
N t i.. 

Remarks .JI! Ill 

I ·a. 

I 
Ill 

E .. • m .:· .!E-
a 

.. 
. 

1.ve-r- .. 

UJ<Y 

n ... nP 0 0 0 0 

DAllP 

c.ver C> 0 0 0 

Drilling Area 
· BaclqJound (ppm):l,....e>--.I 

Converted to Well: Yes No_ ..... )(._·_ Well l.D. #: __________ _ 



· [ 1 l) Tetra Tech NUS, Inc. BORING LOG Page_..!. of _I_ 

PROJECT NAME: NWS CHARLESTON BORING No.: / 7 $ 0 ;;:f I 
PROJECT NUMBER: CTO 137/0528 DA TE: 'f-t:i< 1;·0 .7 
DRILLING COMPANY: COLUMBIA TECH GEOLOGIST: WODKWY H 
DRILLING RIG: ,;. 'l-1/ DPT DRILLER: 8/a<Jt..O l::f.: ( '185 

MATERIAL DESCRIPTION PIM'IO Reading (ppm 

Samplli Deplll Blows/ Saniple Uthology . ; u 
No.MCI (Ft) 6" OI' ROI: lleco""'Y a.rige s 
Type0t OI' (%) I (Deplh/Ft.) Soll Delieltyl = ; ·.~ ROD Run Sample OI' Con.latency . . . c Remarks .. .. J!. 

Color · Miterial ClasSification t t 0 
No. Unglh s-..ci OI' s ;.J: .I lnlarw8I Rod: .. E ! 

* 0 i: ....,.._; di m Cl 

.... 

/ WJ S1& .. 'r..-cl4'1 C.t.. ,,._,:-, 
2 / ':.bl 

I/ ,,,....,.._ 
' C.f..Av !;_,, L-'r nev 

5-1 '{ I/ 1/'( ' 
0 0 e::> :::> 

/ 
6 !/ ' ...... . 

/ r;/ ;:tL' Jf'lDlTleD .. 

$ .. ,2 8 / r.l/4 8 
(XV 

. '.,. I' u1PT 0 D 0 0 

/ F°fi1J'E S.1-,vO,,,rft r 1/'f ... 

IO / t .'f ATIAlAT£0 ~ 

~ ' .. .. 

~ .. ? t2 / !/'f 1:.,..-- v.,.... !' - .&' 0 C>; 

!/ TP 
/ 

\2' / 
/ 

... 
/ 
/ 
/ 
/ '-

/ 
/ 
/ 
/ 
I/ 

• When rock coring, enter rock brokeness. . 

-~ monltDr reading In 8 foot Intervals O bofehole. Increase reading frequency If elevated reponse read. 

Remarks: 
~-------------------------------------

Drilling Area 
Background (ppm):l_c::::>_l 

• 

• 

Converted~to-:"'!"W~e~ll:--~Y-es----------~No----J(-~--.....,.,W~e~ll~l.D~.-#-:--------------------· 
' --------------------



• 

• 

• 

( 11:) Tetra Tech NUS, Inc. BORING LOG Page _I .ot _I _ 

PROJECT NAME: NWS CHARLESTON BORING No.: /~J~2 
PROJECT NUMBER: CTO 137/0528 DATE: _W_U__,,__KW_i""}:""-"'-B..,,...--0-J.-_---
DRILLING COMPANY: COLUMBIA TECH GEOLOGIST: 
DRILLING RIG: DRILLER: 

MATERIAL DESCRIPTION 
Sample Depth Blows/ Sample Ulhologr 

... ·. u 
No.•n< Cft.) e•cirRQt Reeo_,- a.nge. s Type0t .,.. (%) I (Deplh/A.) Soll~ 

RQO Run Sample .,.. ~ 
Male~I Classificalio.i .. 

c 
No. l..englh ScfMfied or Color s ......,,.. • ftodc • 

ttanll.a 
-. 

/ 8~ S11..r ... ~,,.,..~ 

2. I/ u~ )'/I 2. 

I/ ~ s11.:ry _,.LL.+y . a 
1$-/ L/ '/ 3.514! ~R't I lf'b1t£&11 

/. I I 
6 / ....... 'I/ 

/ ~e1 l.AJ/ .~A.A. I) 

1$-2 8 / f.//'-{ l I I 

I/ ,,o 
/' e 
/ 
/ 
/ 
/ 

/ 
/ 
I/ 
/ 
/ 
/ 
1/ 
/ 
/ 
/ 

*When rock~. enter rock brokeness. 

•• Include monitor reading In 6 foot ln.tervals 0 borehole. Increase reading frequency if elevated reponse read. 

Remarks: 
-----------------~~ 

~--=~~~--.#-~~a...,,...,..~ 
r,> /t,.VD 

''"' '5" 
PQF1I> RMdlng (ppm 

t .· ·lit l ·.~ Remarks 

i i i 
JC o, .. 

. ·.· 

.. 

wer C,l 0 0 0 

flA/'tP .. 

DA11P 

lv£T CJ c 0 a 

Drilling Area 
Background (ppm):l __ c __ 

Converted to Well: Yes No y Well,l.D. #: _________ _ 



·-

( I t;)Te1ra Tech NUS, Inc. BORING LOG Page _I of _I_ 

PROJECT NAME: NWS CHARLESTON BORING No.: // S r:J;;},3 
PROJECT NUMBER: CTO 137/0528 DATE: ---:._,""'!'_~:i.~B'l'l'"-""::'o-=:i=------

DRILLING COMPANY: COLUMBIA TECH GEOLOGIST: WODKWYCH •. 
DRILLING RIG: B 111 DPT DRILLER: 81"AN D #=- t'tBs'" 

MATERIAL DESCRIPTIO .j 
IS!lmplt Deplh Blows/ Sample Ulhology . u 
No.eml (Ft.) 6°orRQt ~ a,... s t'fype OI or (%) I (OepWFt.) .Soll OeRallyl 

llQD Run Sample or ~ .. M~~tion 
c 

No. Lenglll Screened or. Color s .......... Rodi • 
""*-

/ ~~Okl..V .t\I /,.. i l'ft 

..'.:2. / 1,5 
~ ~L. ,.. " JIL t'·; c. ~..4'/ 

/ - ' I \ . . ;rto1tl,.H 

'!.-I '-I I/ z,S/<J I 
/ ~II' 'v 

""' b / G-fEI C.l-A'f 

'/ I 
s...:i.. 8 / ~ /'-( 7.s 

':.Ot-'I <11.:rvEAun sA 

/ 1D 
/ I r; 

)>< 

/ 
'; 
·.!' 

/ 
I/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
v 
I/ 
/ 
I/ 
I/ 

• When roct coring, enter roclc bfolceness. 
•• Include monitor reading In 6 loot intefvals O borehole. Increase reading frequency If elevated reponse read. 

Remarks: 
---------------~--------------------

PIEWFID "' •l 

,ii Gt ·\ ,· · .. ~ Remarks I. . ca. 

! I i E 
rl & a 

··. 

c. • ..-r ~QoT 

1LA11P 0 0 "' e 

DA.nP 

vve1 a 0 c> '° 

Drilling Area 
Background (ppm):f...-o---. 

No _ .... x.____ Well 1.0. #: • ----Converted to Well: Yes 



• 

• 

• 

[ I L) Tetra Tech NUS, Inc. BORING LOG Page _I of_!_ 

PROJECT NAME: NWS CHARLESTON BORING No.: /168&i 't 
PROJECT NUMBER: CTO 137/0528 DATE: -----:-"-f~--.:2.~J!'."'""--'17'-'.'-----
DRILLING COMPANY: COLUMBIA TECH GEOLOGIST: WODkWYCR 
DRILLING RIG: A-iv DPT - . DRILLER: --:l3~RA:--u-D.;.._.~'J+:--,l.{o,...,-r8-,.s-,,,,---

MATERIAL DESCRIPTION 
s.mple Deplh Blows/ Sample Uthology . : . • .. u 
No.encl (Ft.) 6" or ROt llecowry Change. s 
TyptOI or (%) I (tlaplh'Ft.) Soll Density/ 

ROD Run Sample or Conlisteney . . . . . c 
No. Lenglh 8-led or Color · ~•rial clasalfiCalioti . s 

lntllmll llodl . .. ...._ 

/ IJ'f(>I 

S11 .• r - -· o,C. . It.. 

:i.. / jjtJ .,Sit.:{ \\.. 
I/ 2- 03 ,.. __ 

~tt.'t i-C' LA"-/ lfld1°UD t:.t 
);,,./ l/ !/ 'l/'t ~ f I 

I 

~/ 

{, / \! \V 1V f-.rA-uO 

/ '6'¥ 'v 'V \) 
-Z 

s-a. 8 / 1'5/'J B~ $/t#D t-'S1f.-1' $"1 

I/ TD 
/ 8' / 
I/ 
/ 
I/ 
/ ' 

I/ 
. 

I/ 
I/ 
/ 
/ 
/ 
/ 
./ 
/ 
/ . When rock caring, enter rock brokenes&. 

•• Include monitor reading in 6 foot Intervals O borehole. Increase reading frequ8ncy If elevated reponse read. 

Remarks: 
~----..-----------------------------~ 

Converted to Well: Yes Well 1.0. #: 

PHmD Flellcling (pplll 

. 

· .. lit ·i .l Remarks l l ! I E. r rl ii. 
' o .. 

.. 

l!to'rs kA!::T' 

0.AnP c;. c 0 C) 

J10tjf 

0 0 0 0 

IV&r t:,: 

.. 

Drilling Area 
Background (pprn}: .... I <::'.:)-.... 

. No ___ )( ____ _ 

------------------~ 



. , 

[ 11:) Tetra Tech NUS, Inc, BORING LOG Page -J_ of __L 

PROJECT NAME: NWS CHARLESTON BORING No.: / / ..5 13~ 
PROJECT NUMBER: CTO 137/0528 DATE: -----'-/-:---.:t=8~-o~~----

ORILLING COMPANY: COLUMBIA TECH GEOLOGIST: WODKWYCH • 
DRILLING RIG: A-Tl/ DP f' DRILLER: BRAND fl=fL(VY 

MATERIAL DESCRIPTION 
Sample Depth Blows/ SMnple Uthology •.. u 
fl\lo.MCI (J'l.) &"orflQ[ Recovwy Chqe s TypeOI or ('ll.) I (DllplhlF't.) Soll~ 

flQO Run SMnple ~. c or 
IJaterial ~C,., No. Lenglh ~ . or. Color s 

lnlelwl Roa . .--,. ~ -.- . 
• .......... 

.. · 

/ ,,......_ 
~ -i:lt-T 'h 

:2.. / - 08- .r-,,_.,.,. c.t.,." "L 

/ ~ ........ ;;---.En 

$-1 L./ v ~/q 
~-, ,I,, I 

tb 
6 v '-fl:.! 5. S";f ,,, (') 

/ I 

~/ i ' ... 
),:; 8 / '5/~ 7 '' SI "'"~A#fJ SI\ 

/ Btn •' f:IAJt:::- .{.Ju.,.."·',._,, 
/0 / I 

/ I . 
) .. _3 12 / IJ/q v ' / l1 

/ 
-

iD 
/ 12' / 
I/ 
/ 
1/ '\ 

I/ 
/ 
/ 

/ 
/ 

• When rock coring, enter rock brokeness. 
.. Include monitor reading in 8 lool lolenlals O borehol9. Increase reading frequency If elevated reponse r9ad. 
Remarks: 

~----------------~----------------~ 

•I 

.· 

Gf lt ·~ Remarks •• 'i5. i i l 
.. 

E I! :! 
rZ 

·O .:C m 0 

.• 

~,.,. w.1;_r 

DllY 8 .c 0 0 ., 

hot~i 

Q ~ 0 0 

ve-r 

l~fl.T 

11.f ~ 0 c. 

" 

Drilling Area_ ....... 
Backgrounct <Ppm>:I 0 



• 

• 

• 

( 11:] Tetra Tech NUS, Inc. . BORING LOG Page _1_ of_(_ 

PROJECT NAME: NWS CHARLESTON BORING No.: 175 /j;).. 6 
PROJECT NUMBER: CTO 137/0528 DATE: --~...,_~-=.~~l8,....-a_!Z ____ _ 
DRILLING COMPANY: COLUMBIATECH GEOLOGIST: WUDKWYCFf 
DRILLING RIG: A-'iV f.)P'f DRILLER: ---/jr-.:Je1\=-u~D--ff___,/_'-l..,,.9S---

MATERIAL DESCRIPTION 
iSampk Depth- . BlowS / Sample Lithology ... --.. · ; < , I 
No. - (fl.) 6" or FIQE Rec:ovety a.ige , < ,-;; · ... ·-. .. 
Type 01 or (%) I (OeplhlFt.) Soll~ , _. 

u 
s 
c 
s ROD :' = ~ CcH1•!-1ncw ~r '· :11lli~~ 

lnlJarYll Rodt .. ; • 

1 ........ - . -~-- ·-·-.· .. 

~, '1 / 13/.., 
!/ 

3 
c_ I _A_,../ . 

&-1 l:r • • 

. . . - \ \;< ,-:v:;-cy' 

. li'll 

l.L 

• 

Remarks 

I 

clCoc 

.. '- 11'-; -hl ""'/;.. 

I/ 

• When rock coring, enter rock brokeness. 
•• Include monitor reading In 6 toot Intervals o borehole. Increase reading frequency if elevated reponse read. 

-Remarks: 
--------------~----------------------

Oritling Area_--.: 
Back.-ound (ppm):I O l 

Converted to Well: Yes No _ __.)(......,._... Well l.D. #: _______________ _ 



( 1 l) Tetra Tech NUS, Inc. BORING LOG Page _l of _J_ 
PROJECT NAME: NWSCHARLESTON BORING No.: It 5 8~7 
PROJECT NUMBER: CT0137/0528 DATE: ---:-'-l":"" . .,,""':::z:::"'8~---o-=l'.l....._ ___ _ 

DRILLING COMPANY: COLUMBIA TECH GEOLOGIST: WODBK';f"~~HD +t-c/L{a- . . .• 
DRILLING RIG: A TV OPT DRILLER: /\l'(JV .,..,.... VJ 

MATERIAL DESCRIPTION 
!Sample Depth "°-/ s.niple Uthology ·---. ·: ....... u 
Ho.ena (Fi.) G"orRQE RecoftfY Change s Typeoi cw (%) I . (Deplh/FL) Soil Del!llitYl 

RQD Run s.niple ConlllstenCy c cw 
Material·~ No •.. Lenglh Sa.-t cw COior s 

lnlllmll Rodi. ·. • 
Hll1ll-. 

. . • ... 

/ 
~. / - . oey SI,_"( • ~Olt { 

- - -/ C.ft/ .$ l l-T'f c.u..y lL 

:Sw' '-/ I/ a1~1 ~L 
~ 

I/ 
. v 

I ClA-"i 

6 / ~j7e• J 

/ . I , " 
5·2 9 / 41"1 SANO'/ c '-A't Sl 

/ TD 
/ 8' v 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
v 
/ 
I/ 
i/ .. 
/ 

• When rock coring, enter rock btokeness. 

.. Include monitor reading In 6 foot inlemls O borehole. Increase reading ffequency if elevated reponse read. 

Remarks: 

PltWFID RRding (ppm] 
. 

N ,i . 
~ Remarks f 

·m 
' l! l ! .. 

E !. 
& }i! 

.. . . • ' Q . 

t.vt.~r 

J10t5T 

.... , 

.!101~1 

wtr 

•• 

.. 

---------------------------------~ 

Drilling Area 
Backwaund (ppm):lr--""!C!>.--.1 

Converted to Well: Yes No )f Well 1.D. #: - -------· 



• 

• 

[I t)T-TechNUS, Inc. BORING LOG Page~ofL_ 

PROJECT NAME: NWS CHARLESTON BORING No.: / 7 SB,;/. 9 
PROJECT NUMBER: CTO 137/0528 DATE: ----~41~--;;;J~fl~-l!..7-------

DRILLING COMPANY: COLUMBIA TECH GEOLOGIST: WUDKWYCH 
~::----------~-~ DRILLING RIG: ATll D.P T DRILLER: /3 RA»IJ ti. 14 8S 

Sample Depth Blows/ Sample Lllhology 
_ No. encl (Ft.) 6" or ROil ~ Cbaltp 

MATERIAL DESCRIPTION 

Type OI or (%) I (lleplM't.) Soll Den8lly/ 

ROO ':' = ~ ~ Color "1atefh.1~ 
lnlemll Rock 

Hardi.-. 

:i.V 

u 
s 
c 
s .. 

Remarks 

. 

•.· ti.:. f.a I ... ·.I ID 
·e . I.· . .! · ..... i: .: •· I' f Jill 
.• . •.• 0 .!E 

• • Q. 

I DRv .. 

17 
~I 
/'O..._ 
t'f'i.,. I 

~ I ..... 

i I ii Ai 0 I f.,1 0000 

I/ 

I/ 

• When rock coring, enter rock brokeness. 

.. Include monitor reading In 6 foot lnleMll8 o borehde. · Increase reading frequency If elevated f9POASe read. 

Remarks: 
----------------------------------~ 

Drilling Area 
Baclqround (ppm):( .... G-... 1 

· Converted to Well: Yes No __ x __ Well l.D. #: ___________ _ 



(I L)Tetra Tech NUS, Inc. BORING LOG Page_, of / 

PROJECT NAME: NWS CHARLESTON BORING No.: /7SIJ? Cf 
PROJECT NUMBER: CTO 137/0528 DATE: --'T-:4:-_ .;i-=-:B~-c'""."''.3.,,..------
DRILLING COMPANY: . COLUMBIA TECH GEOLOGIST: WODKWYCH • 
DRILLING RIG: A_TI/ DPT DRILLER: IT!eAJVO #--tL(BY-

MATERIAL DESCRIPTION · 
Sample Deplh Blows/ Sample Ulhology 
No. llnd (FL) r or FIQt Recovefy Cllange 

... 
· .. · 

Type 0t or (%) I (Dep!NR.) Soll DemlltyJ'. · 
ROD Run Sample or Consistency 

No. Length 8cfMll8d DI' . Color 
.._..... Rock . ......_ .. 

~--· •_/ • 

::i... / ifl?J• I,(/ ,,,,,- (lnnTI 

/ J tHt-F .J 

~-I '-/ L/ 2./'I oRJ-, ~ ntllY l 1. ..... ..., 

/. / Morrz..etl 

0 r; / 
l I 

al .I 

'$...2 18 / iS.S/'1 ' y ,v 'II ..... 

/ -
-rD .... 

v . B' 
IV 
I/ 
/ 

/ 
/ 
/ 
/ 
/ 
i/ 
/ 
/ 

/ 
• When rock coring, enter rock brokeness. 

u 
s 
c 
s 
• 

'nL 

i 
eL 

t 

'V 

•• Include monitor reading In 8 foot lntefvals O borehole. Increase reading frequency If elevated reponse read. 

Remarks: ---------------------

Remarlls 

"v~I 
·• 

4/IJ. r r'J 0 0 eJ 

1ve:r 
0 0 " 

, 

DrilHng Area 
BacklrOurn:t (pprn): ... I 2"---

Converted:--to-w~el~l:--v"""e_s _____ ..,,.N'!!"""o-_-:_-_-,+x_'!!!"'_:-_-__,,.w"""'e'""'11""""1."""o.-#,....:::::::::::::::::::=• 



[ I L]Tet~ Tech NUS, Inc. BORING LOG Page_/_ of_/_ 

PROJECT NAME: NWS CHARLESTON BORING No.: / 7 flJO J f 

• PROJECT NUMBER: CTO 137/0528 DATE: 3- 7-02 
DRILLING COMPANY: GREGG DRILLING GEOLOGIST: __ IV.........,v_,.Q.._J<_· ~w--1-:/:-c_,tl;.;._ ___ _ 

DRILLING RIG: ~IJIJ.10 OPT DRILLER: .& .1'1.AR'tuv #'/~IC, . 
MATERIAL DESCRIPTION PIDJFIO Remling (ppm .. 

Sample Oeplh Blows/ Sample Uthology :: -: __ : 
><1< n:_1;1:11r:1:1~;: 

... . .. r:· u 

'~ 
·~:r:~{: 

r<~; No. (Ft.) &•or Recovety Chlllnge 1 > ..... ·:.=:.: ::) s 

·~· 
I ; 

and .... RQO I (Depth/A.) t?i>i . .:: 
) :.· .. > ....... , .. ::::_: . :: .. } c I Type01 Run (%) Sample er .(":«":«. ·.:· l;.r.v: x:::i::: Remarks 

i 
H; , s RQO No. Langth Sc........i :::::: 

lntf!l'YOI ~( 

~ill 
... ··:· :::. . l: : 1::~::1 , ..... , .. .-.:·: ... :.: 

.:·: .. > .:·:.:":•::· :·'.:-: t; r;, 

!< .... · .. :r ::; ·• 
··.··.-::.rn;...,J:.j-.m ••• I:":':.:·: ..... .::•: ......... 

/ ' 0 0 0 D 

/ '" 

/ 
I/ 

s / 
I/ 
/ 
/ 

• 
/ ' 

V' • 1.+=f"Q'~ &..;A( 

'() I/ .S Ct££A/ R..rwc.. t,v. 1 .. 1.ri '-

I/. 6 1
-1/ 1 

!/ ro 
I/ 11 ' 
I/ 
/ 
/ 
/ 
I/ 
I/ 
/ 
/ 
/ 
!/ 
/ 
/ 

• When rock coring, enter rock bl'okeness. 

.. Include monitor reading in 6 fool iltervals 0 borehole. Increase readilg frequency if elevated reponse reacl. 
Remarks: OfT . 

Drilling Area __ ,... 
Background (ppm): I 0 • 

Converted to Well: Yes No _...,.X..__ Well l.D. #: __________ _ 



( 1 l) Tetra Tech NUS, Inc, BORING LOG Page_l ot_f 

PROJECT NAME: NWS CHARLESTON BORING No.: /7 T\VQ~ 
PROJECT NUMBER: CTO 137/0528 DATE: _.....,......,,.3---..,--tJ ..... 2......., _____ _ 
DRILLING COMPANY: GREGG DRILLING GEOLOGIST: lvv01Cwye,H •. 
DRILLINGRIG: &J41AJD DPT DRILLER: A~MA-l!tr.AI' #11-/19 

MATERIAL DESCRIPTION 

Remarks 

-1/ 0 c- 00 

I/ 

v.A-reie ~IS,»ti 
vt--+-1------~----.-+--~---+-~~ 

l.N l.J~t..t. 

JO/ 
I/ 

10 
------+----------~--+----------------IJ l 

1/ 

• When rock coring; enter rock brokeness. 

•• lndUde monitor reading in 6 root intervals O borehole. Increase reading frequlill'IC)' if elevated reponse read. 

Remarks: 
~---------------------~ 

Drilling Area .... ---·· 
Background (ppm):~ 

Converted to Well: Yes No --""{..___ Well 1.0. #: __________ _ 



• 

• 

• 

( I t) Tetra Tech NUS, Inc. BORING LOG Page _j_ of_!_ 

PROJECT NAME: NWS CHARLESTON BORING No.: / 7 [k.10 3 
PROJECT NUMBER: CTO 137/0528 DATE: ----'3=-_ ..... 7.;...;.;_....,,0=..2-------
DRILLING COMPANY:· GREGG DRILLING GEOLOGIST:lv __ IJ __ 01(.wYC H ----.,.--------........... ~----
DRILLING RIG: J?1.J1 uo 11&:>r DRILLER: A . .l1Alr1A1 H 1'112 

I/ 

.I/ 

s/ 

10 / 

I/ ~ C££e;AJ 61
- J ( I 

./ 

I/ 
I/ 
I/ 
I/ 

• Wilen rock coring, enter rock brokeness. 

•• lndude monitor reading in 6 foot inlefvals 0 borehole. ln«ea!18 reading frequency if elevated reponse read. 

Remarks: 
~-------------------------------

FIOIFID Remllng (ppm 

Remarks 

Drilling Area ___ 

Background (ppm): I c::> I 

Converted to Well: Yes No ----- Well 1.0. #: _____________ _ 



[I t]TetraTechNUS, Inc. BORING LOG Page-I- ot_I_ 

PROJECT NAME: NWS CHARLESTON BORING No.: //TV 0 'I 
PROJECT NUMBER: CTO 137/0528 DATE: _ _.._.?...::._--=-7-'.o-'.J _____ _ 
DRILLING COMPANY: GREGG DRILLING GEOLOGIST: WVOJCWYe.tt • 
DRILLING RIG: /::.HlAJtJ tJ.f!I. DRILLER: .If .l4J::.R11N # /'-/l'j 

MATERIAL DESCRIPTION 
Sampl• Depth BICMS/ Sample Llthdogy 

' '-····::·;;· 
~ir 

.:}: , ..••...•.. _.~-=JH u 
No. (R.) 6"ot Rec:ollery Change ::-: •:• s 
end or RQD I (DeptlYFI.) 

:: .... :.:, )/:~ c Tyi-oi Run (%} Sample 
.. , ;.;: 

-:.~;1; 
or 

RQD No. length Screened ,z. ~.::: .-, ..... rm·~:f:·· 
s 

Interval tis"{ 
>_:: • 

I\i::: .. F / 
xc:-on .. ?-•·• : ·<:: ... ... ·.· 

'" ./ :-:: ::._· 
I/ 
I/ 
/ 
I/ 

s / \/ 
/ 
/ 
/ SCICEEA./ 6 ~ft' 

/ I~-' .lr-T e-t f?_l~INI-

10 / IN WEL-L .. 

/ 
/ TJ) 

I/ 11 I 

I/ 
I/ 
/ 
/ 
/ 
/ 
/ 
.1/ 
./ 
/ 
/ 
/ 

• When rock c:oring, enter rock bl'okeness. 

•• Include monilor reading in 6 fool inl&Mlls o borehole. Increase reading tequency if elevaled reponse read •. 

Remarks: 
~-----------------------__;--------------~ 

Converted to Well: Yes No Well l.D. #: 

~ 

PIOIFID Remllng (ppm 
··~ --· ._.·. 

' 
;.:::;.; .. 
. :-:.:·:.:·: . .. 

·~ ... r:<: 

Remarks 
-'.:DL 

::1: 

I . .... i·•. , .. 
:•···::r fa:.· -.. ;_:; 

c 0 0 0 

· . 

,. 

Drilling Area . A 
Background (ppm):@J-' 

---------------------



• 

• 

• 

[ I L]Tetra Tech NUS, Inc. BORING LOG Page _l_ of J_ 
PROJECT NAME: NWS CHARLESTON BORING No.: I 1T4J oS-

---~.:.----"'----~~~-

DRILLING COMPANY: GREGG DRILLING GEOLOGIST: .::t..c/i 
PROJECT NUMBER: CTO 137/0528 DATE: '3~~0 

DRILLING RIG: tJJ1uo - DRILLER: AA/ # 1q1c; 

Sempl• Deph 
No. (ft.) 
end « 

Typeot Run 
RQO No. 

. _ MATERIAL DESCRIPTION 

Remarks 

I/ 

i/ t7i-;..-~.f--+-~~~~~---<1--1--~~~--+--f-"-+-........ 

/{.CREW 6 '-11' 
/0 /' 

I/ 

• When rock comg, enter rock brokeness. 

•• Include monitor reading in 6 foot intervals O borehole. Increase reading frequency if elevated reponse reac:I. 

Remarks: 
l>rUling Area.-------. 

~---------------------------
BackOfDund (ppm): I CP 

Converted to Well: No ')(------- Well 1.0. #: ------------------Yes 



( I L] Teha Tech NUS, Inc. BORING LOG Page _l of_{ 

PROJECTNAME: NWSCHARLESTON BORING No.: f7TlJ CJ6.5/tJ 
PROJECT NUMBER: CTO 137/0528 DATE: ------==3=---e~---'7,"'""~-..;....::;;---

DRILLING COMPANY: GREGG DRILLING GEOLOGIST: !::illl0Kw yctf • 

DRILLING RIG· l?.#tA/() Off DRILLER: A, .l'IMTIAI +I flit c, 

I/ 

v 
ltJ 

I/ 
s-1 i'/ / 

• When rock coring, enler rock brokeness. 

Remarks 

~1 • 

PIDIFIO Reeding (ppm 

g} / ':::; 

... I' .i. 

•• Include monitor reading in 6 root iiitelYals O borehole. Increase reading fl'eql.leney if elevated reponse read. 

Remarks: ------------------------_.;.,,-------------
Drilling Area~ 

Background (ppm):~ 

Converted to Well: Yes No ------ Well l.D. #: -------------------



• 

• 

• 

( I t) Tetra Tech NUS, Inc. BORING LOG Page I of a 
PROJECT NAME: NWS CHARLESTON BORING No.: f 7 TV Q 7 .5 J 0 
PROJECT NUMBER: CTO 137/0528 DATE: 3- 7- tJ2 I 3- B- o:z 
DRILLING COMPANY: GREGG DRILLING GEOLOGIST: tvvOKw ye H 
DRILLING RIG: Rt1 tAI o o f:J T DRILLER: --4~11 .......... A-_R._rw ___ __.._..,,,tt:_t.,..,..4 ..... t.,.....1 

MATERIAL DESCRIPTION 
Samph Depth Slows/ S11tr1ple Lithology <···;< )) 

•••••·•:· ;r!. / ~1~-~;~~iil; iJl!l.~li 
u 

No. (FL) 6"or Reeovery Cheng• s 
and or RQD I (Depth/Ft.) ,.-._.· • .>._::_; •• - .· .:: c Typeot Run (%) Sen.pie or 

s ROD No. Length Screened 
Interval 1\" ........... :.:-c, 

)? ?? · ... ·;.· ,: ;;:::::.: • 
"" 

iJ>> 
·t< •<> / ~ .. 

... '" 
1-··· t>··· r··• i'n• :-

. :. .. •????(•-::: / . .;•··> 

I/ 
/ 
I/ 
/ 

s / v 
/ SllALtoi .. J l!Jeu .§ 

I/ 61-ll' 
/ 
/ 

10 / 
I/ 
I/ 
/ 

... 

/ 
1.5 / 

/ 
/ 
/ 

~-\ I~ / Ala fit.E.cou;:.1J...., 

/ Sof-T ' 

I/ 
:2.2 :/ ~t: 

ftAl't ..s A.u D wl."i /.IP1.'1 S'IJ t:.-

/ 
I 

/ 
!/ 

• When rock coring, enter rock brokeness • 

•• Include monitor reading ii 6 fOot intervals 0 borehole. Increase reacf1119 frequency if elevated reponse read. 

Remarks: 

. 
PIDJFIO R-ing (ppm 
/: ...... ... .. < ){ <<:>: •< ;,;/' 

«:·::· 
::·: 

:: :j: 1:·• 
Remarks - , ... 

:;~ 
<:: 

' .. ,, ... 

I:~ 
•.•• ;:, 
··:.1 ;. 
:. 

<•:. •:? 

~ f$£.u 

Drilling Area...----. 

~~~--~~~~--~~--~~~~----~~--
Background (ppm): I C> . I 

Converted to Well: No )(' ------ Well 1.D. #: 
--~-~~~---~-

Yes 



.. 

[ I L) Tetra Tech NUS, Inc. BORING LOG Page .;l of 2 
PROJECT NAME: NWS CHARLESTON BORING No.: / 7 TV 0 7 S / D 
PROJECT NUMBER: CTO 137/0528 DATE: --~-~-"30-~--?:..v_.',__. 2c""--:-z-3_;::· --_,--_-0-6.-. • 
DRILLING COMPANY: GREGG DRILLING GEOLOGIST: ~ n 

DRILLING RIG: f!..JJ/.N() DPT DRILLER:fiTw #l'11C/ 

5-.2.D-6 /·3/q 
/ 

I/ 
~-~ 3 8 r/ '¥'1 

I/ 

r1 46 / "'tt 

• When Jock coring, enter Jock brobness. 

MATERIAL DESCRIPTION 

,,_ I ' 

•• Include monitor reading in 6 foot intervals O borehole. Increase reading tequency if elevated reponse read. 

Remarks: 
--------------------------------------~ 

Converted to Well: Yes No_ .... x __ 

Remarks 

I 

Drilling Area • 
Background (ppm): I o I 



• 

• 

• 

( j L) Tetra Tech NUS, Inc. BORING LOG Page J__ of_/ 

PROJECT NAME: NWS CHARLESTON BORING No.: J 7 /V C7 flS / [) 
PROJECT NUMBER: CTO 137/0528 DATE: ---,.~.,.-.9;:<---c-~-------

DRILLING coMPANY: GREGG DRILLING GEoL001sT: WUOKv ytti 
DRILLING RIG: . /( #IA!O Q pf DRILLER: _.._.A~. \...._~=~---lf:~t;.::-1#..._.--"ff-l-'f-I ~,,__ 

MATERIAL DESCRIPTION 

/ 
/ 
/ 
I/ 

10 :/ 
/ 
I/ 
./ 
/ 

~ / 
I/ 

5-f t2'/ / - ----~ 

I/ TD ' 

v ;2 't 
I/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

• When rock coring, enter rock brokenesa • 

•• Include monitor reading in 6 foot intervals o borehole. Increase reading frequency if elevaled reponse read. 

Remarks: 
~---------------------------

PIDIFID Remling (ppm 

Remarks 

WAS So FT. 

Drilling Area ___ 
Backg110und (ppm): I CD I 

Converted to Well: Yes No_....,.)( __ Well l.D. #: ______ __.. ___ _ 



[ 1 i:)Telra Tech NUS, Inc. BORING LOG 

PROJECT NAME: NWS CHARLESTON BORING No.: mw 0 9 .f I 0 

Page _l of_!_ 

PROJECT NUMBER: CTO 137/0528 DATE: ---'--3'--8---0.....;;2_.....;;;. ___ _ 
DRILLING COMPANY: GRIGG DRILLING GEOLOGIST: k/V/){W.yqf • 
DRILLING RIG: · KJllAIO DRILLER: A- ,tj_J.RTIAI T/. l'l / 1 

I/ 

- -
.Jr S 11,r v WI Ci,,J..y ~'-.... , . , 

' 6--1 -;J'l I/ 
ro Olli' S cRet..u 

~'/ 
1$ ,"':' ;J(J I 

• When rock coring, enter rock brokene:ss. 

•• Include monitor reading In 6 foot Intervals O borehole. lnctease reading frequency if elevated reponse read. 

Remarks: 

PIOIFID Re.ling (ppm 

' 

/10l6T 

Drilling Area___.. 

----------------------------------- Background (ppm):~ 

Converted to Well: Yes No __ )c_ Well l.D. #: -------------------



• 

• 

• 

f 1 i::)Tetra Tech NUS, Inc. BORING LOG Page _/_ of _!_ 

PROJECT NAME: NWS CHARLESTON BORING No.: /7J=kJ IOS/D 
PROJECT NUMBER: CTO 137/0528 DATE: --3~-fl.""""'-O"""~---'-'---....:;......;:::;..._ __ 
DRILLING COMPANY: GREGG DRILLING GEOLOGISi: ...... H .... N~Q(.-t-'J...,.);,....Z::=:lf..&f/. ___ ..,....,..,,,.... 

R/-ft.AJO 0 Pf DRIUER: A . .J.1A-R1'HI ;:t... fL/ Jq DRILLING RIG: 

MATERIAL DESCRIPTION 

Remark• 

i/ 6 1
- l I#' 

I/ 
ID/ 

~o / - ...... 

I/ 

J, 5 '- :2 {') I t--t---ill"--/,~_, TD 
t---t-~l.,__/-?t---iJ~'1--~-1---4-~~~---~-+--+-~~~---i--+--l--~,--I 

I/ 
i/ 

I/ 

• When rock coring, enter rock brokeness • 

•• Include monitor reading in 6 foot inte1Yals 0 borehole. Increase reading frequency ii eleValed reponse read. 

Remarks: 
~----------~-------~ 

Drilling Area ___ 

BackF>Und (ppm): I 0 

Converted to Well: Yes No _ _..~-- Well 1.D. #: _________ _ 



( 11:] Tetra Tech NUS, Inc. BORING LOG Page _l of _I_ 

PROJECT NAME: NWS CHARLESTON BORING No.: 1711.vll / 11.;rtPll 
PROJECT NUMBER: CTO 137/0528 DATE: -..:.....;;.,;...;;;..'7"4'='""_-=.z~6:--...,.11"-='3~~.__-

DRILLING COMPANY: COLUMBIA TECH GEOLOGIST: WOOKWYCH • 
DRILLING RIG: ATV . 0 PT DRILLER: i3!f' A.PD ~ I t.[ff 

MATERIAL DESCRIPTION 
Samphi Depth Bl-•' Sample Lithology u 
No.MC (Ft.) 6"orRQC Recovery ~ s 
Typeot or (%) I (Oeplh'Ft..) SoH Penillltyl c RQO Run 'Sample or Conalslencr 

No. Lengtb ScrMned or Color .Mallllfal~ s 
lnten!lll flock .. 
~ 

/ 
/ $££~IP/I 

/ 
I/ peRcwe-o Wa.O 

I/ I .fl /('J:.t=N 3 !._ 7' 

/ 
/ 
/ TO 
/ 1' 
/ 
v 
I/ 
I/ 
/ 
/ 
/ 
/ 
/ 
/ 

v 
v 
/ 
/ 
/ 

•When rock coring. enter rock brokeness. 

•• lnc:lude monitor reading In 6 foot Intervals 0 borehole. Increase reading frequency If~ reponse read. 

Remarks: 
-------------------------------~------~ 

PIDIFID Reading 

', 

N 
~ ·~ .!! • Remarks .. 

·r&. t ~ E .! cl. E ! 
~ i .:'C 

Q . 

0 " " 't'J 

Drilling Area 
Background (ppm):l_c:J __ 

. ,,:. 

No ___ ....,x=_ Weffl.0.#: • -----. Converted to Well: Yes 



Log: ~:~5\LOGFIU!S& • Conductivity (mS/M) 

25-

o-

28-

o-

5.00E+S-

4.00E+5-

3.00E+5-

2.00E+S-

1.00E+5-

O.OOE+O-

5.00E+5-. 

4.00E+5-

3.00E+5-

2.00E+5-

1.00E+5-

O.OOE+O-

5.00E+5-

4.00E+5-

3.00E+5-

2.00E+5-

1.00E+5-

O.OOE+O-

150-

125-

100-

IO-
I I 

o.o 2.0 
I 

ff 

I ,1 l,.1 I r" , 

I 
4.0 6.0 

Speed (ft/min) 

Detector 1 (uV) p I Q 

Detector 2 (uV) (' I D 

Detector 3 (uV) f._C J) 

Temperature (Cel•lus) 

I I I I I I I I I I I I I I I I I I I I I I 
~~~~~~~~~~~~~~~~~~~~~~ 

• 

f lft11 j 
lltAN 

t1rn1P1( 
l71'vJ I\ 



[ I L) Tetra Tech NUS, Inc. BORING LOG Page _l ot _( 

PROJECT NAME: NWS CHARLESTON BORING No.: J 7T W / :2. /t V-11 f' I ..J 
PROJECT NUMBER: CTO 137/0528 DATE: --:.....c.t./-f-:M'-~.J.=-'"1..;;;-;:.c~}~--=-=:..:.__--

DRILLING COMPANY: COLUMBIA TECH GEOLOGIST: WODKWYCH • 
DRILLING RIG: ATtl DPT DRILLER: iJ!i'A,,vD t:t /L/65 

MATERIAL DESCRIPTION 
Sample Depth Blows! Sample Lllhology u 
No.and (Fl) 6" orllQE Reeovwy a.nge .. s !Type OI or . (%) I . (DeplhlR.) Soil Density/ 

RQO Run Sample ~ c Of 

Color Material Clatlsiflc81ion No. 'l.englh Scnened CM' s 
lnlilrYlll Roell .. 

HardlWM 

/ 
/ .See /up '~ 
/ 
I/ TJ r / 
/ 
/ scee.t;.,v s'-~' 
/ 
/ 

I{) / 10 

l/ Cf I 

/ 
/ 
/ 
I/ 
/ 
/ 
/ 
/ 
/ 

/ 
/ 
/ 
/ 

• When rock coring, enter rock brokeness. 
•• Include monitor reading In 6 foot Intervals O borehole. Increase reading frequency if elevated reponse read. 

Remarks: 
~--------------------

PID'FIO Reading (ppm, 

N 
lt i.. Remarks .E ID .... ·m a.. t 0 

t: .t:. ... 

' E t? !I. 
0 'C 

' ID 0 

c!) 0 0 Cl 

.· 

Drilling Area 
Background (ppm):l ..... -o---.1 

• 

Converted to Well: Yes No --.>c-- Well l.D. #: __________ • 



Log: C.m95\LOGFI~ • 100- l I,.. 
75-

Conductivity (mS/M) 

50-

25-

o-

27-

o-

5.00E+5-

4,00E+5-

3.00E+S-

2.00E+5-

1.00E.+5-

O.OOE+O-

5.00E+5-

4.00E+5-

3.00E+5-

2.00E+S-

1.00E+5-

O.OOE+o-(" 

7.00E+5-

6.00E+5-

150-
125-1.-___ _ 

100-

IO-r 
o.o 

I I 
2.0 '4.0 

....., 

I 
6.0 

Speed (ft/min) 

Detector 1 (uV) f IO 

Detector 2 (uV) f ID 

Detector 3 (uV) ~C 0 

Temperature (C.l•lu•) 

I I I I I I I I I I I I I I I I I ,·. I I I I 
~~~~~~~~~~~~~~~~~~~~~~ 

• 



[ 1 l] Tetra Tech NUS, Inc. BORING LOG Page _l of_{_ 

PROJECT NAME: NWS CHARLESTON BORING No.: /7}11 f ~ I h l kl I 3 
PROJECT NUMBER: CfO 137/0528 DATE: 4-:2(-()..f 
DRILLING COMPANY: COLUMBIA TECH GEOLOGIST: WODKWYCH • 
DRILLING RIG: ATV Pl'T DRILLER: -'?"£3~f?.=A,..;..N~D~-tJ;.-f_4._85.,,.....,..- . 

MATERIAL DESCRIPTION 
Sample Deplh Blows/ Sample Ulhology .· u 
Ho.end (FL) G*orRQC Recowry Clwnge s 
Type OJ or (%) I (DeplhlFt.) Soll.DensltyJ . 

RQO Run Sample Of ~· c 
No. Lenglh Sc:rMned Of' Color . Material ClassHic8tion s 

lnlenral Rodi • 
~ 

.··. 

/ 
/ 5£.e A41P~I 
/ 
I/ \7 s I/ 
/ 
:/ .)'CffAf:M 
I/ • ... z:;-'-qJ 
/ 

10 TD 
I/ ct' 
/ 
I/ 
'/ 
I/ 
/ 
/ 
/ 
/ 
/ 
v 
/ 
I/ 
I/ 
/ 

• When rock coring, enl8f' rock brokeness. 
•• Include monllor reading in 6 fool lnlllMtls 0 bofehole. Increase reading frequency ii elevated reponse read. 

Remarks: 

PltvFID Reading (ppm) 

N l! ·~ Remarks I 
m .. 
l 0 

.t:: .. 
~ E ! ~ • 0 

IO m a 

0 CJ a> ~ 

.. 

~~~~~~~~~~~~~~~~~~~ 

Drilling Area 
Background (ppm):f ..--C,--. 

No _ ..... X:.....__ Well l.D. #: • ---Converted to Well: Yes 



Log:. C: ... 95\LOGFILES~ • 200-

'50-

100-

so-

o-

o-
1.00E+7-

l.OOE+6-

6.001!+11-

4.00E+6-

2.001+11-

O.OOE+O-

5.00E+S-

4.00E+S-

J.OOE+S-

2.ooE+5-

1.00l!+S-

O.OOE+O-

1.40l+7-

1.201+7-

1.00E+7-

l,OOE+6-,...,.._ 
4.00E+6-

2.001+e-

O.OOE+O-

150-

lU-

100-
IO-

I 
0.0 

Conductivity (mS/M) 

Speed (ft/min) 

Detector 1 (uV) p J ..!) 

Detector 2 (UV) Fro 

Detector 3 (UV) 6c. Q 

Temperature· {Celalue) 

l I I. I I I I I I I I I 'I I I I I I I I ·1 I I I I 
J.O ~u.u~~~~~~~~~~~~~~~-~~~~~~ 

• 
/?OU(,.Hlf 

g~·t<-1' 635 

fUALUW 

v. Vl:.NSe. 

C Litt 

toN'JAl1wA-110J1 

IS StnlNG-

IJ J) c "kl 

W Jr T Ell. TA-{J'L..f 

({) .... '11 bj ~ 

-----~ 

nm w2v'
1 

l/1Wl3 



[ I L) Tetra Tech NUS, Inc. BORING LOG Page -L of j_ 

PROJECT NAME: NWS CHARLESTON BORING No.: \1.;Yt IP l 6 Kff w l'I 
PROJECT NUMBER: cro 137/0528 DATE: '-t-l:i!?o:s 
DRILLING COMPANY: COLUMBIA TECH GEOLOGIST: WODKWYCH 
DRILLING RIG: A-It/ nPT DRILLER: BRAND H. 1495 

MATERIAL DESCRIPTION Pl hdng •1 
Sample Deplh Blows/ Sample Ll1hology u 
No.111111 (Fl) 6" orRQC Ret::ovety Change s 
TfpeOI or ('JI.) I (DepthlFL) 1o11· Density/ GI .: 

~ ROD Run Sample or Conslslency c Remarks • JI! . 
..-... ci8ssmcau°" ~ J. I No. Lenglb ~ or Color s E .. 

ll'llemll Rodi 
* cl ~ :I 

0 a ......,_ :; m 

i/ 
.. 

CJ) 
.. e CJ 0 

'/ ,""').J-'- p-

/ /'11{) 16 
/ 
/ 

l~ / .. 

I/ ScJ'P Ii.Al 

I/ '"z:;-~\'1~ °1.s1 

lo 
/ TO 

/ °l.5 
/ 
/ 
/ 
I/ 
/ 
/ 
I/ 
/. 
/ 
/ 
/ 
/ 
'/ 

• When rock coring. enter rock blolceness. 

•• Include monitor reading In 6 toot lnteMlls O borehole. lrtcrease reading frequency If elevated reponse read. 
Remarks: · 

~--~~~-~--~~~~-~~~~-~ 

Drilling Area ___ 

Background (ppm):I Q I 

• 

Converted to Well: Yes No ___ )<_ Well 1.D. #: __________ _ 



Log: C: ... !15\LOGFILES~P ~ • so-
Conductivity (mS/M) 

60-

20-

o-

38-
Speed (ft/min) 

o-
4.00E+6-

Detector 1 (uV) Pl 0 
3.00E+6-

2.00E+6-

1.001!+6-

o.ooe+o-

S.OOE+S-

4.00E+S-
Detector 2 (uV) t= I D 

3.00E+S-

2.00E+S-

1.00E+5-

0.001+0-

1.40E+7-

1.20E+7- Detector 3 (uV) f C... D 
1.00E+7-

8.00E+6.,. 

6.00E+6-

4.001!+6-

2.oot+6-

O.OOE+O-

uo-
125- Temper11ture (Celalu•) 

100-

80-
I I I I I I , I I I I I I I I I , I I I I I I I I I I I 

o.o a.o 4.0 u e.o 10.0 12.0 1<1.0 16.0 11.0 20.0 u.o 24.o 21.0 21.0 JO.O n.o 34.o '6.o n.o 40.0 42.0 44.0 '46.o 48.o so.o 

• 

it r~1 P I 0/. 
17Twl4 



( I L) Tetra Tech NUS, Inc. BORING LOG ;age _.J__ ol _f_ 

PROJECT NAME: NWS CHARLESTON BORING No.: \"A41 P 1.5 / T tv IS 
PROJECT NUMBER: CTO 137/0528 DATE: ~-::_.:<_~-(>::1 
DRILLING COMPANY: COLUMBIA TECH GEOLOGIST: WODKWYCH • 
~D-R~IU~l-NG-r-R-IG_:.,.---iA~Tt::::::;:/::;p:;=D=P~f~;;:;~~~~D~R~ILL_E_R_:,....;::;;==B=R.~~~.u=D::::;:;;;;:;~f*:::::;f~:9~5":::;. 

MATERIAL DESCRIPTION 
Sample Deplh Slows I. Sample Ultlology 
No. 11nd Cfl.) 6" or ROil Reeo--r a.a..,. .. 
Type OJ or (%) I (Oef>lhlFL) Soll Det>siityl 

ROD Run Sample or Consl-.C, 
No. Length 1lcNefted .. or Color 

lne8rval Rodi; . 

. tfardrM& 

10/ 

10 

. ,, ' 

Material Classfficatlon 

..11/P 1.5 

6.S -1tJS 

.. 

u 
s 
c 
s Remarks 

1---1--~_,1----1 ...+---+--+---------+--+-------+--+-+-+-I / ,os 
/ t---t--t-~~~--+-+--__,_---......-t--t-+~ 

/ 

•When rock coring, enter rock brokeness. 
.. Include monllor reading in 6 foot lnlervals O borehole. Increase reading lrequency II elevated TllJ>OM8 read. 

Remarks: -----------------------
Drilling Area 

Background (ppm):l_o_ .... 

Converted to Well: Yes No __ · .... ~- Well 1.D. #: _______ ___.. _ _,. 



Log: C:9'95\LOGFI~ 
eo· ·-
o-

57-

6.00E+S-

S.OOl+S-

4.00E+S-

s.OOE+5-

4.00£+5-

3.00E+5-

2.00l+S-

~J... 6::1" ·-· •..• · •.• ---1.00l+S-

0.00E+o-f 

4.00l+6-

1.llOE+f-

SSO'.'" 

"9-' 1" -.. ...... _,...::r'""" 
sao-; 

• 

I t • • ,....A•n••ee 

a-' I · · I . · I I I l I I I I f I 

' 

c OOP&.t:. ·-OU>Jl/or .s 1-lowe.I{> ON PJ(IAl'f ou~ • 
Conductivity (mS/M) 

Speed (ft/min) 

Detector 1 (uV) . f ID 

'' ~·•,,••••u•_.• ... ,.,..,,."'."'' ,,., ~, 

Detector 2 (uV) f fj) 

Detector 3 (uV) f3c D 

Temperature (~118) 

• I I I I I I I I •·; I I I 

_!~·-·--~-.-~J't ... _'.~.L- .. ~-·"~~~ .. ; .. ~~-~~~f~-~~~;. .. -~~----~~.~. ~~., .. ~. au 
H.O . )0.0 . 12.0 M.O :ie.o n.o 40.o 42.0 44.0 ·' 4'.0 48.0 50.0 

~-·-···"-'·•· .. ,.,,., •• , ...... ,.,,., ... , ... :,, ••u••'••+++• 



(.;Ll Tetra Tech NUS, Inc. BORING LOG Page _l of _I_ 
~ \1 

PROJECT NAME: NWS CHARLESTON BORING No.)7141If1.J / Tt.v / ~ 
PROJECT NUMBER: CT0 137/0528 DATE: '1-:l(- oJ 
DRILLING COMPANY: COLUMBIA TECH GEOLOGIST: WODKWYCA 
DRILLING RIG: A-Tl/ D,/ DRILLER: BifhND # 14$5" 

MATERIAL DESCRIPTION PlimD Reading (Ppm) 

Sample Depth Blows/ Sample Lllhology ·. u 
No.ancl (R.) 6" or RO! Recowry Change s 
TypeOl or (%) I (Depllm.) Soll .·l>enalty! 

, 
RQO Rllft Sample or ~· '· ,'. c 

No. Length ktMned or Color Material~ s 
lmernl Rocle .. ....._ .. 

.. 

I/ 
I/ 5€£ htPa:J 
/ 
I/ 

s 
... c:; c fl. t;:p Al 

I/ s'- CJ' 
l/ 
I/ 

H1 / TO 
I/ 

9' / 
I/ 
I/ I• 

·. 

/ 
I/ 
I/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

•When rock coring, enter rock brokeness. 

** Include monllor reading In 6 foot lnt9rYals O borehole. Increase reading frequency I elevated reponse 198d. 

·Remarks: 
~--------------------------~ 

N 
·~ .~ 

. ID 
Remarks Jt i, l . Q; i ;I 

E ··li .: 

0 () 0 6 

DrilUng Area __ 
Background (ppm):._I o-_ ..... 

• 

Converted to Well: Yes No K _ _,, __ Well l.D. #: ___________ • 



Log: e:r\LOG~ c ooPe~ 
125-

100-

so-. 

o-

JO-

o-

5.00E+S-

4.00E+S-

3.00E+S-

2.00E+S-

O.OOE+0-

5.00E+S-

4.00E+S-

3.00E+5-

2.00E+S"'-

1.00E+S-

O.OOE+O-

S.OOE+S-

4.00E+S-

J.00!+5-

a ..... , .. 

1.00E+S-

o.ooe+o-

uo-
125-

100-

ao-
I 

o.o 

Conductivity (mS/M) 

Speed (ft/min) 

Detector 1 (uV) f' ID 

Detector 2 (uV) fl D 

Detector 3 (uV) . {::C I) 

Temper•ture (Celalua) -

I I I I I I I I I I I I I I I I I I I I I I I I I 
2.0 4.0 1.0 e.o 10.0 12.0 14.0 11.0 11.0 20.0 22.0 24.0 21.0 28.0 JO.O 32.0 M.O 31.0 M.O 40.0 42.0 44.0 41.0 48.0 50.0 

• 

____ ,.: 

~ 
l/ m1P\3j 
l7Twlb 

r/tf<'j l IT1"L$ 

( o)J1M ifl//tTION 



r.n::::'I Tetra Tech NUS, Inc. BORING LOG Page _I of_/_ 
~ (\ t\1 . 

PROJECT NAME: NWS CHARLESTON BORING No.: .if/1 l f [~ TW 11 
PROJECT NUMBER: CTO 137/0528 DATE: '-f- -(J,1 
DRILLING COMPANY: COLUMBIA TECH GEOLOGIST: WODKWYGH . • 
DRILLING RIG: kill DPT DRILLER: B flfND Ft= !L.f/3.> -

MATERIAL DESCRIPTION 
fSamplt Depth Blows/ Santple Ulhology u 
fHo.anc (FL) 6" or ROC Recovwy Change s 
TypeOI or (%) I (Dep\hlfl.) ,Son DlneltyJ 

RQO Run Santple . ConslstenCy c or 
No. Lenglb ..__ or. Color . Material Classific8lion .. s 

lnlulvlll Roell . ......_. 
> .. . 

/ 
/ Sec 
/ ,f1 tP 18 
/ 

5 / 
I/ 
/ Sc C£e» 
1/ 1-/,5, -f?. 5 
/' 

10 / TO 

v ~ ... , 
.~ 

/' 
I/ 
1/ 
/' 
'/ 
/ 
/ 
/ 
/ 
/ 
/' 
/ 
I/ 
/ 

• When fOCk coring, enter rodl brokeness. 
•• Include monitor reading In 8 foot intervals O borehole. Increase reading frequency II elevated reponse read. 

Remarks: 
~~~~~~~~~~~~~~~~~~~ 

PIDtFIO ..... {ppm) 

= .: ~ Remarks • JI 1i. I 0 
E i ,I 

' E o. 'I: .;J. m Q 
> 

c> 0 0 ,. 

.· 

Drilling Area 
Background (ppm):f_o __ I 

• 

No _ _.)(.....__ Well 1.D. #: • ---Converted to Well: . Yes 



Log: C:\.5\LOGFILES~t 
80- ·~ so-

Conductivity (mS/M) 

20-

o-

30-

Speed (ft/min) 

o.-

l.40E+7-

1.25E+7- Detector 1 (uV) p 1 D 
l.OOE+7-

7.SOE+I-

5.00E+I-

2.SOE+I-

O.OOE+O-

l.OOE+I-

8.00E+S-
Detector 2 (uV) f I D 

e.OOE+S-

4.00E+5-

2.00E+S-

O.OOE+O-

t.401+7-

l~OE.+7-

t.OOE+7-

Detector 3 (uV) r-:-. . 
c.CO 

8.00E+ll-

l.OH+I-

4.00E+I-

. 2.001+6-

o.oi>E+o-
150-

125- Temperature (C.lelu•) 

too-

IO-
I I I I I I I I I I I I I I I I I I I I I I I I I I 

o.o z.o ~uu~w~w~~~~~~~~~~~~~~~~~ 

• 

t7M1Pi8/ 
l 71\\1 l.7 

c oN r"\ M tl.1R-l'11 

@ wAi ei!:. 
,..,,..tJL.t' 

"-- '1 ' b.9s 



.. 

[ I L)Tetra Tech NUS, Inc. BORING LOG P:;9e-1 of_•_ 
PROJECT NAME: NWS CHARLESTON BORING No.: 17"1 IP l'f / Tlv I fj 
PROJECT NUMBER: CTO 137/0528 DATE: ~, ::i1....:o :.l I 
DRILLING COMPANY: COLUMBIA TECH GEOLOGIST: :w:u::o~K~w:::v:c:H===========• 
DRILLING RIG: 47"V 0 PT DRILLER: fJRA;vD .. 

MATERIAL DESCRIPTION PO'FID Reeding {ppmJ 

:Sample Depth BlowS/ Sample Uthology .. u 
~.and (FL) &•orROIJ RecO'¥ery a-... s Type or or (%) I (Depttl/R.) Soll Densll:rl .. tf i £t RQD Run Sample or ~ ; -· -_. - c Remarks l . Malerial Classificadon 

;!CL 
No. Lenglb SCl-.d CM' Color s i } 

lnWval . Rock ·.· • co E 0 ii: Harckiess • fl> ID D 

.. ,· 

/ ~ 0 " II 

v St::F 

/ ~t,O I~ 

/ 
,z:;- / 
I/ 
/ SCl{f;.E.)J 

I/ 6:1n' 
!/ 

10 / .. 

/ TD 
/ 'o' I/ 
/ 
/ 
/ 
/ 

/ 
/ 
/ 
/ .. 

/ 
/ 
/ . When roct COrlng, enter roct brokeness • 

- Include monitor reading in 6 foot intervals o borehole. Increase reading frequency If elevated reponse read. 

Remarks: 
Drilling Area 

Background (ppm):-1 _o,........ 
---------------------------------------

Converted~ro---w~~~l:--'"'""""'v-es----------~No--_-_-_-.:¥'~---_-~w~e~ll~l.=o-.#~:::::::::::::::::::::• 



Log: C:.95\LOGFl~ 
100-

so-
25-

0-

32-

o-
8.00!+6-

4.00£+6-

2.00E+6-

O.OOE+O-,__J"--o--~ 

5.001+5-

4.GOE+s-

3.00!+5-

=~L,__J,._,.J,.......1....,(rlJ J~~ 
O.OOE+O-r ~ 
1.40E+7-

1.20E+7-

1.00E+7-

8.00E+6-

l .• tl• 

4.00E+l-

2.00E+6,.. 

O.oot+o-c.----

1.50-

• 

.. , ' I .. 

125- ,_, __ ..;.r_...,.. '"'-1..,....,,._,,....,......,....._~.r-r..,-....-rr~ ,......,,..-. 
100-

Conductivity (mS/M) 

Speed (ft/min) 

Detector 1 (uV) p f 0 

Detector 2 (uV) F 1 · O 

Detector 3 (uV) CcJ) 

Tem.,.,.tur• (Cel8lua) 

eo..;., • I I I I I I I I I I I I I I I I I I I. I I I I I 
o.o 2.0 4.0 1.0 8.0~~~~~~~~~~~~~~~~~~~~~ 

• 

\1 Ml P\.9/ 
11'1'"w 19 



( 1 l) Tetra Tech NUS, Inc. BORING LOG Pfje-...!:_ of_(_ 

PROJECT NAME: NWSCHAALESTON BORING No.: l71'1tP~o / 7w1'1 
PROJECT NUMBER: CTO 137/0528 DATE: 4:. #l. 7, 7c; "3' 
DRILLING COMPANY: COLUMBIA TECH GEOLOGIST: WODKWYCH • 
DRILLING RIG: A-TV DPT DRILLER: /JRA,vO #: l'lB~ 

MATERIAL DESCRIPTION 
Sample Depth Blows/ Sample Uthol09i .... . u 
Ho.•nd (FL) 6"orRQ[ Rec:ovmy Change 

Soll~. s 
Type or Of' (%) I (Deplhl!'L) 

ROD Run Sample ~ c OI' 

No. Length. SCl-.ed Of'. Color Material Clusification s 
lnferval Rock ·.· * ..,._ 

. 

I/ 
I/ .See MIP ::1." 

/ 
\] / 

6 
/ 
/ ' 

i/ 
!/ ScfeEN Cf '....1J' ,o !/ 
/ 
/ 

13 / 
I/ 10 
/ 13

1 

/ 
/ 
I/ 
/ 
/ 
/ 
i/ 
/ 
i/ 
/ 

• When rock coring. enter rock brokeness. 

•• Include monitor reading In 6 foot Intervals O bolehole. Increase reading frequency If elevated reponse read. 

Remarks: 

PID'FID Reading {ppm 

.. 
N \ ~ Remarks l m ... 

I E J? .. 
Q. t! :! • E l'O 
ii 0 a m 

0 (!> I!> 0 

• 
: 

~~~~~~~~~~~~~~~~~~~-

Drilling Area 
Background (ppm):l--c........,1 

No _ _..y_ Welll.D.#: • ---. Converted to Well: Yes 



Log: C::9"95\LOGFIU!S~ 
80- • • 
60-

Conductivity (mS/M) 

40-

20-

o-

24-

Speed (ft/min) 

o-
8.00E+li-

Detector 1 (uV) 'f ID 
15.00E+l5-

<f.OOE+li-

2.00E+li-

0.001+0-

5.00E+5-

Detector 2 (uV) f \ 0 
4.00E+5-

3.00E+S-

2.00E+5-

1.00E+S-

O.OOE+O-

1.40E+7-

1.20E+7- Detector 3 (uV) ~CO 

1.00!+7-

e.OOE+li-....... 
<f.OOE+f-

2.00E+li-

'' o.ooe+o-
150-

121- Temperature (C.lalu•) 
100-

IO-
I I 

0.0 2.0 



( I t) Tetra Tech NUS, Inc. BORING LOG Page~ ol _r_ 
\1 

PROJECT NAME: NWS CHARLESTON BORING No.: J 7 /-11 P i ) J T LJ 2 o 
PROJECT NUMBER: CTO 137/0528 DATE: Y-;;;i 7- }j 
DRILLING COMPANY: COLUMBIA TECH GEOLOGIST: _w~o:-o_KW_V_c_R _____ --1. 
DRILLING RIG: A'ill OP'T DRILLER: 13'/fA,,vO tf..1485 

MATERIAL DESCRIPTION 
Samplt Depth Blows/ Sample Ultlology .· u 
No.lliuJ {Ft.) 6° or ROI: ~ Change s 
TypeOI or (%) I (Deplb/R.) .Soll Denlllty( . 

RQO Run Sample or Consl8lefley c 
Color Mlterial Clu8ific:l'ition No. Length Sa-.cl Cit s 

lnlleml . Rodi • ......_ 

/ SP~ 

I/ /111 p 17 

I/ 
1/ 

5 /. 
/ 
/ SC/f:e:.JZ JJ 

/ ~ '-13' 

/. 
tn 
I/ 

. 

/ 
~/ 

/ TO 

/ 13 I 
/ 
/. 
/ 
/ 
/ 
I/ 
/ 

... 

/. 
i/ 
/. 

*When rock coring, enter rock brokeness. 
00 lnclude·monltor reading In 6 foot Intervals O borehole. Increase i:eadlng lrequency If elevated reponse react. 

Remarks: --------------------

PIDIFIO '!I IP 

Ill : .·i. · Remarks !I. .. i ID .D. • /E A: ~ 4 e ! 8 .. ,: 
. 

Drilling Area __ 
Background (ppm):f o I 

Converted to Well: Yes No __ x:....__ Welll.D. #: _________ _... 



Log: 

50-

o-

30-

o-

UOE+5-

4.00!+5-

3.00E+S-

2.00£+5-

t.OOE+S-

o.oor:+o-

4.00E+6-

3.001+6-

2.00E+6-

1,00!+6-

O.OOE+O-

4.00E+li-

3.00E+ll-

2.00!+6-

1.00E+li-

O.OOE+O-

150-

1u-

100-

80-
. I 

o.o 
I 

2.0 

• c ooPeR. • Conductivity (mS/M) 

Speed (ft/min) 

Detector 1 (uV) . p IO 

Detector 2 {uV) f / D 

l7TuJ2.D 

Detector 3 (UV) e c D 

I I 
4.0 6.0 

I I I I I I I I I I 1. I I I I I I I I I I I 
u~~~~w~~~~~~~~~~~~~~~~ 



( I L] Tetra Tech NUS, Inc. BORING LOG Page _l ot _I_ · 
(1 \1 

PROJECT NAME: NWS CHARLESTON BORING No.:~ %11IP0 2 L I W ~ ( 
PROJECT NUMBER: CTO 137/0528 DA TE: 4- :;i 7 - o y 
DRILLING COMPANY: COLUMBIA TECH GEOLOGIST: WODKWYCH • 
DRILLING RIG: A-II/ 0 p 7 DRILLER: B KA..v 0 1f:J'fJS 

MATERIAL DESCRIPTION 
. Sample Deplh Blows I Semple Lllhology 

INo. anc (Ft.) 6" or RQE ~ Change 
Typ4t"' c..- (%) . I . (Depl!WFl) Soll DMsilyl 

RQO Run Semple or Conelstency 
No. 1.eng1t1 ScNMec1 cit' Color Material Clauificalion 

lnliemll Rode ,·. . ......_, 

.5 £.e faUP 0 'I 

4..:.g / 

', 

• When rock coring. enter rock brokaness. 

u 
s 
c 
s 
• 

.. Include monitor reading In 6 foot interVals 0 borehole. Increase reading frequency II elevated reponse read. 

Remarks: 
~--~------------------------------~ 

Remarks 
N I : 

.l ID 

I tit ... ·a. !! E a. e i • E liO 0 
ii ID Q 

•, 

DriHing Area 
Background (ppm):f .... -o ........... I 

Converted to Well: · Yes No k Well 1.0. #: • ------



Log: C:.,\l.OGFILES& 
80-

eo-

20-

0-

27-

o-
S.OOE+!i-

4.00E+S-

:t.OOE+!i-

2.00!+5-

1.00!+5-

O.OOE+0-

5.00E+5-

4.001!+5-

J.00£+5-

. 2.00l!+5-

1.001!+5-

O.OOE+0-

5.00£+5-

4.00£+5-

J,00£+5-

2 OOE+S .....,..• • "' ... c:X!:uncs b •• --. -r-..1:100-.......... or' • .,.. ---. I ' 
1.00E+S- . . . = • 

O.OOl+0-

150-

su-,.._.,_.....,~~.....,~r"tr....~...-11r-1-. 

soo-

• Conductivity (mS/M) . 

Speed (ft/min) 

Detector 1 (uV) · p IO 

Detector 2 (uV) f ID 

Detector 3 (UV) f:c D 

eo-, I I I I I I I I I I I I I I I I I I I I I I I I I 
o.o 2..0 ~uu~~~~-~~~~~~~~~~~~~~~~~ 

• 

l1rn1Po~/ 
f/TW1-\ 



. ( j L] Tetra Tech NUS, Inc. BORING LOG ~.;ge _I of_( 

PROJECT NAME: NWS CHARLESTON BORING No.: 17111 p I '1 / Jw ;;i.;i_ 
PROJECT NUMBER: CTO 137/0528 DATE: '-f-;)- 7 !-0.t 
DRILLING COMPANY: COLUMBIA TECH GEOLOGIST: WODKWYCH • 
DRILLING RIG: A-TV OPT DRILLER: BR.A.Al() #I~ 

MATERIAL DESCRIPTION 
Sampli Depth Blows/ Sample U1hologJ .. u 
No.811C1 (FL) 11• or ROt: R---r Change "' s 
TypeOI or 1%) ·I (Deplhlfl.) .Soil~ c ROD Run Sample or Conelslency 

No. Lenglh ~ or Color Mallllrial Clas8lfication s 
llll8rVlll . Rodi • 

flllnlr.-

... 

/' 
/ S£e J11P I '1 

/ \J '-/ / 
/ 5 C {f'Et::"'J./ '/ ~ fj' 

/ 
i/ 

B i/ 
I/ TO 
'/ 8' 
/ 
/ 
/ 
I/ 
v 
I/ 
/ 
I/ 
/ 
/ 
!/ 
/ 
!/ 

• When rock coring, enter rock blokeness. 

.. Include monitor reading in 6 IOOl Intervals O borehole. Increase reading frequency if elevated reponse reacl. 

Remarks: 
~~~------------------------------~ 

PDFID Aeadint (ppm] 

N I ·£. o.ID 
Remarks JI ... ·JIL 

! .. I 
·m 

} l 
: ! .; 

. 

. . 
0 0 0 t7 

.. 

· Drilling Area __ 
Background (ppm):I a · 

• 

Converted to Well: Yes No ---x Well l.D. #: • ---



1.og: c:9mes\LOGFILESE ~ 
125-

100-

so-

o-

28- . 

o-
l.SOE+IS-

t.OOE+IS-

7.50E+5-

5.00E+5-

2.50E+5-

O.OOE+0-

5.00E+S-

4.00E+5-

J.ooe+s-

2.00E+S-

O.OOE+0-

5.00E+S-

4.00E+S-

J.OOE+S-

• 

2.00!+5-

1.00E+S-l l __.r:m---'•-e--'l'et-f,...,..._.. _µb"-""l' (,...., ..... a.. ...... t..-..1asz--+-t """' ............ --
0.00E+O- i=_1.1 • .,...I...--

150-

125-

100-

ao-, I 

0.0 z.o 
I I 

4.0 . l.O 

c ooPlrl.. 
Conductivity (mS/M) 

Spead (ft/min} 

Detector 1 (uV) ftD 

r:, o· 

Detector 2 (uV} T 

Detector 3 (uV) £_.C 0 

TemperlltUre (Celalu•) 

• 

/JM1f 14/ 
\7 TVJ7_7-



( I L) Tetra Tech NUS, Inc. BORING LOG ;age _l of_(_ 

PROJECT NAME: NWS CHARLESTON BORING No.: \~IPOtw ,;;i ~ . 
PROJECT NUMBER: CTO 137/0528 DATE: ~~?-o-1 
DRILLING COMPANY: COLUMBIA TECH GEOLOGIST: WOO . H • 
DRILLING RIG: dlV ··DP7 DRILLER: BRA-.#0 # !'185' 

MATERIAL DESCRIPTION 
Sample Deplh Blows/ Sample Uthologr ... u 
lffo. ant: (Ft) S-orRQI: Fleco.,,,y Change 

·. 

ITYP8°' Of ('11.J I (DetllhlR.) Soll o.nsitYI 
.. s 

ROD Rim Sample OI Consl$lenCy c 
Color Material~ No. Lenglh 6-.ed Cl s 

lnlilmll Rock • .......... 

v 
v Sc::~ ~ff> 8 
I/ 
i/ 

~ / 
I/ 
/ 
/ 
I/ 

I(') / 
/ 
/ 
I/ 
I/ .\Cfl:.e# 

15 / l"Cl, _ (7'' 

I/ 
I/ 
/ TD 
I/ 1' ( 
/ 

. L-/ 
I/ 
/ 
I/ 
/ 

• When rock coring, enter rock broksness . 
.. Include monitor reading In 6 foot lntelvals o borehole. Increase reading freqUency If elevated reponse read. 

Remarks: 
~~~~~~~~--~~~~~~~~~~ 

ptQIFIO Ae8ding IPPm: 

~ ,L t 
Remarks ! .. . ·.!! &I • 0 

- z: .. 
.I ~ I! & ,,: a 

0 0 (f) le:> 

.· 

Drilling Area 
Background (ppm):f.--0--... 

• 

No __ )('_ Well 1.0. #: • ---Converted to Well: Yes 



ci-

6.00E+5-

5.00E+5-

4.00E+S-

2.001+5-

1.001+5-

O.OOE+0-

5.00E+J-

4.00£+5-

3.00E+5-

2.00l+5-

1.00E+5-~ 
~1ftA-"'~--. ....... ...-.--~1~1•w+~wm::cwu_.......,.~u~uw-..;wmoom&W1......,t 

O.OOE+0-

5.001+5-

4.00E+5-

3.00E+5-

2.00E+5-

1.00E+5-

O.GOE+0-

150-

l:U-

100-

• Conductivity (mS/M) 

Speed (ft/min) 

Detector 1 (uV) p IO 

Detector 2 (uV) f I P · 

Detector 3 (uV) Cc D 

Temperature (Ce181ua) 

I0-1 I I I I I I I I t' I I l I l I I I I I f I I I I I 
uu~uu~~~w~~~~~~~~~~~~~~~~~ 

• 



(.ft] Tetra Tech NUS, Inc. BORING LOG . Page_\ ot _f_ 
~ \1 

PROJECT NAME: NWS CHARLESTON BORING No.: \/ /11tPO7 / Tw P? V 
PROJECT NUMBER: CfO 137/0528 DATE: 4 -.;J. 7-0 J 
DRILLING COMPANY: COLUMBIA TECH GEOLOGIST: WODKWYCH • 
DRILLING RIG: A-it/ opt DRILLER: BKt+AI o_ /::t=' I Lf.8:> 

MA TEAIAL DESCRIPTION 
Sample Deplll Blows/ Sample Uthology u 
lffo. encl (Fl.) s•orRot Recovery Change s 
tfjpeoi or (%) I {DeplhlFt.) Soll Demilyt 

RQO Run Sample or Cotl$ISlency c 
Material Cla$sific8tion No. Lenglh ~ or Color s 

lnlemll Rodi .. ......__ 
. ' .. 

/ 
I/ 
/ $ee /11Po7 
!/ Tl ,r; / 
1/ 
/ 
/ 
/ 

ID / 
I/ 
/ 
,/ Sc t /i.1:.-AI 

/ 15. .s' -J '1. 111 

':) / 
/ 
/ 
/ 
/ 

;J.C} / -

[/ TD 

I/ 1'1,S 

I/ 
/ 
/ 

• When rock coring. enter rock brokeflesS. 
.. Include monitor l98ding In 6 foot lnterv8ls O borehole. Increase readir19 frequency I elevated reponse read. 

Remarks: 
~~~~~~~~~~~~~~~~~~~-

PIOO'IO IWdlng (ppm 

r.1 j, i 
Remarks t .. N 

.!!. 0 ID 
E CL s:. .. 

"1. E ! a 
.o ;: 

= • a 
- . 

0 0 0 0 

Drilling Area 
BackSJOund (ppm):f .... -o--.1 

• 

No __ X.....__ Well l.D. #: • ---Converted to Well: Yes 



100-

50-

o-

o-
5.00£+5-

4.00E+S-

3.00E+S-

2.00E+5-

1.00£+5-

O.OOE+O

S.00!+5-' 

4.00£+5-

3.00E+5-

2.00E+5-

1.00E+5-

• 

~_..,.,__,.p,, • ._~l -i-~-.-.....-~~L-wwwltl-""-""-'"-~IWl~'~ltc4_....,1~·~·~•l-.~l_,..I-
O.OOE+o- r- · . . .. 
1.20E+6-

1.00E+e-

8.0IJE+S-

·····-
4.00E+5-

O.OOl+O

SSO-

125-

100-

Conductivity (mS/M) 

Speed (ft/min) 

Detector 1 (uV) p / D 

Detector 2 (uV) f ID 

Detector 3 (uV) ~ D 

Temperature (Ce181ua) 

ll0-1 I I I I I I I I l I I I I I I I I I I I I I I I I 
UU~U~W~MW~~~~~~~~~~~~~~~~~ 

• 

l/C.i!...'f L1TTLE 
.fF :A1trf 
c Oµf'.ltt" INA-TION 

17m1Po1) 
. i7Ttv2..f 



( I L] Tetra Tech NUS, Inc. BORING LOG 

PROJECT NAME: NWS CHARLESTON BORING No.: 
PROJECT NUMBER: CTO 137/0528 DA TE: 
DRILLING COMPANY: COLUMBIA TECH GEOLOGIST: 
DRILLING RIG: Alli DP't DRILLER: 

MATERIAL DESCRIPTION 
s.mi>ie Depth 810ws/ Semple Ulhology ..... u 
No.llftll (FL} e•orROt Recowrr Change s 
TypeOI or ('II.) I (DeplhlFt.J Soll~ 

RQO Run Sample or COfllllllencJ c 
No. Length Sa.-d or Color Material CIMsific8tiort s 

lnlemll Rodi .. • --- .· . 

/ 
.. 

/ 5£c AtP!O 
/ 
I/ 

s- / 
I/ 6C./leeAJ 

i/ '-/-- A' 
I/ 
/. 

10 / 
/ 
/ 
/ 
I/ 

rs-
./ Sc fee# 
I/ I~'- [l:f f 

I/ 
I/ 

.;>o I/ ro 
/ lCf

1 

I/ 
'/ 
I/ 
/ 

•When rock coring. enk!r rock brokeness. 
· •• Include monitor reading In 6 foot Intervals 0 borehole. Increase reading frequency If eleva1ed reponse read. 

Remarks: 

Page_( of_/ 

17/1tp10 I TW::l\5S t 0 
Lt-02 7~ ~7 

PIDIF10 ng(ppm 

N .i : ID 
Remarks . .!! 

l 
. .!! •Iii .·Q. 

l E: .... _, 
! ii t 

0 C> 0 0 

.. 

---------------------
Drilling Area 

Background (ppm):l_..o___,I 

No £ --,- Well l.D. #: • -----Converted to Well: Yes 



Log: ~m95\LOGFILES~ 
100-

75-

50-

25-

o-

21-

o-
5.00E+5-

4.00E+S-

3.00E+5-. 

2.00E+5-

1.00E+5-

O.OOE+0-

5.00E+5-

4.00E+5-

3.00!+5-

• 

2.00E+5- JL. 
1.00E+5- . J 

azwl ..... ~~~U-A~ ...._,......,..._.,._.._.,....;.~ftllmlllff.----.--.--.u-;;N1c•w~c........il-o-o..--..-.--P~ 

O.OOE+0- 1 . 

6.00E+S-

S.OOE+5-

4.00E+5-

'J,DOE+S-

2.00E+S-

1.00E+5-

O.OOE+O-

150-

lZS- .._ ........... -. ..... 
100-

Conductivity (mS/M) 

Speed (ft/min) 

Detector 1 (uV) p I 0 

Detector 2 (uV) V:- I D 

Detector 3 (uV) uo 

Temper•ture (Cel•lu•) 

IO-, I I I I I I I I I I I I I I I I I I I I I I I I I 
u~uuu~~~~~~~·~~~~~~~~~~~~~~ 

• 

VEfe.( i.1rrL( 

< OfJTll 11 w1tTIOIJ 

OIJ cl-A'-( 

\7t"1\~lo/ 
l/Tw7.5s/b 



f 1 l) Tetra Tech NUS, Inc. BORING LOG Page __J of _f_ 
\1 

PROJECT NAME: NWS CHARLESTON BORING No.: J 7.1'11P Q ~ / r w ..'.{ 6 
PROJECT NUMBER: CTO 137/0528 DATE: 4-:2'7-oJ' 
DRILLING COMPANY: COLUMBIA TECH GEOLOGIST: WODKWYCH • 
DRILLING RIG: hTV 0 Pf- DRILLER: --B~R.~lt.N--0....;__J:t_l_'l..,.BS--.. 

MATERIAL DESCRIPTION 
!Sample Depth Blows/ Sample Uthology u 
iffo. lllHI (FL) 6"orRQD Recovwy CMnge s Typeot or (%) I (Deplh/FL) .Soll Dllnlllltyl 

RQO Run Sample or COllllistency c 
Color Mat!Hial Classlfic8tiop ... No. Lenglh ~· or s 

lnlemll . Flodl: • 
flanll-. 

/ < L:; Al 

/ .h1Po6 
/ 
/ 

~ I/ 
/ 
/ 
/ 
/ 

10 / 
/ 
I/ 
/ 
/ SCi(p;-p 

,~ / IS ,e;f -1q.s1 . 

/ 
I/ 
/ 
/ 

2rJ 
TO "/ 

/ r~s' 

/ 
/ 
/ 

•When rock coring, enter rock brokeness. 

•• Include monitor reading In 6 loot intervals 0 borehole. Increase reading frequency H elevated reponse read. 

Remarks: · 

PDF'IO Reeding (ppln) 

fit ,t 

~ Remarks J! . 

I • j< ·Q. 
E I 

.. 
• I .a> • co Cl. 

I? 0 0 """' 

Drilling Area 
Background (ppm):.-1 -o-

Converted to WeU: Yes No __ )(_ Well l.D. #: - -------·· 



• • Conductivity (mS/M) 
40-

20-

o-
55-

Speed (ft/min) 

o-
5.ooE+5-

4.00E+S-
Detector 1 (uV) p l \) 

J.OOE+S-

2.00!+5-

UOE+S-

O.OOE+O-

S.OOE+S-

4.00E+S-
Detector 2 (uV) fl\) 

3.00E+S'-

2.00E+S-

1.DOE+5-

O.OOE+O-

5.00E+5-

4.00E+S-
Detector 3 (uV) f C Q 

3.00E+5-

2.00E+5'-
i 
I . 

UIOl+5-
j 
~ 

o.ooe+o-

lSO-

us- Te1aperature (Cel81u•) 
100-
IO-

. I I I I I I I I I I I I I I I I I I I I I I I I I I 
o.o 2.0 4.0 6.0 u~~~~w~~~~~~~~~~~~~~~~ 



[ j t] Tetra Tech NUS, Inc. BORING LOG Pfr' _I of_\_ 

PROJECT NAME: NWS CHARLESTON ·BORING No.: \'1/f/l/Po§" /Zt...Jd} 7 
PROJECT NUMBER: CTO 137/0528 DATE: 1-/-.::i '7- oj 
DRILLING COMPANY: COLUMBIA TECH GEOLOGIST: -nwmo'Tlo~KW7l'T'l'Yt'7lCR'iH=i-------· 
DRILLING RIG: AIV DPT . DRILLER: l3 RA/JP 11= 11./fj~ 

MATERIAL DESCRIPTION 
Sample Deplll Blows/ ~ Uthol"!W u 
lffo.- (Ft.) 6"orROl:I R.-.y Change s 
Typ&OI . Of (%) I (DepCM't.) Solt~. 

RQO Run s....- ~ c Of 

Material Cla~ No. length SCI-* Of, COior s .._,,.. llocfl .· • 
tlllrdne8s 

I/ 
v Se€ rftPOS 

/' 
/ 

.~ I/ v 
/' 
I/ 
!/ 

··. 

v 
lO / 

/ 
./ 
I/ 
I/ 

\ 
15 :/ scese.AJ 

1/ l~ '-t<:i' 
/ 
/ 
/ 

OlO / I'), 
/ TD 
IV 
I/ 
/ 
/ 

• When rock coring, enter rock bt'okeness. 
•• Include monitor reading In 6 foot lnteMlls o borehole. lncirease reading frequency If elevated l'epon541! read. 

Remarks: --------------------------

-

PIDIFIO Reedin9 nl 

N .i ' Rema~ .! m 

l •fit .. 
·.~. l ... 
' J ..! 

~· . ' 
0 (!) <::> " 

-

Drilling Area 
Background (ppm):"""I -o--1 

... 

Converted to Well: Yes No-x-- Well l.D. #: . • ---



60-

40-

20-

o-

41-

o-
5.00E+5-

4.00E+S-

3.00E+S-

2.00E+S-

1.00E+5-

0.001!'.+'0-

5.00E+5-

4.00E+5-

3.00E+S-

2.001!'.+5-

1.00E+S-

O.OOE+O-

1.50E+6-

1.25!+11-

1.00E+6-

7.50E+5-

s.ooe+s-

2.50E+5-

O.OOE+O-

150-

125-

100-

80-
I 

0.0 
I 

2.0 
I I 

4.0 11.0 

• Conductivity (mS/ M) 

Speed (ft/min) 

Detector 1 (uV) p I 0 

Detector 2 (uV) f l D 

Detector 3 cuv) 'f C O 

I I I I · I I I I I I I I I I I I I I . I I I I 
u~w~~~~~~~~~~~~~~~~~~~ 

• 

coMA/A.11.IATIO,J 
f))WtJ OfJ 

sr .... T /c.t-ft.. 'l 
(},.lt1"'" . 



( I t:)Tetra Tech NUS, Inc. BORING LOG . ~-19" J_ or _l_ 

PROJECT NAME: NWS CHARLESTON BORING No.: l 7/1 t PO '1 / Tw) I 
PROJECT NUMBER: CTO 137/0528 DATE: ---:4:-:-· ---=-~-=7':::#'_-0'"'-'=:r _ _.._ __ 
DRILLING COMPANY: COLUMBIA TECH GEOLOGIST: WODKWYCH • 
DRILLING RIG: .A-If/ DPT DRILLER: 8 lf..-t.ND # /'-f8S 

MATERIAL DESCRIPTION PIDtFIO Reading (ppm 

Sample Depth Bl-•/ Sample U1llology u No.- CR.) l&"orROt: RecoWlf'.Y a-ga· s . : 
Typeot or (%) I (l)eplhlR.) Soll Denaityl .N vir f... ROD Run Sample Conlllmncy c Remarks . .! m 

or 
Material aaUmcatioll J i 0 m 

No. Length ScfMned or Color s JC. 

i ... lnlemll Rodi • 5 
Hanlnesa co m 

/ I""':_ L:, e::> 'P 

I/ '5€£ 

I/ ,#1,tPO'f 
1/ 

!S 1/ 
/ 
/ 
/ ... 
/ 

10 / 
I/ 
I/ • / SCRe.t:-:U/4 ~191 

/ 
IS 

/ 
/ 
I/ -

I/ i-o 

/ I 8' 
/ 
I/ 
i/ 
I/ 
/ 

.. 

• When rock airing, enler rock brokeness. 

** Include monitor reading in 6 foot lntelVals . O borehole. Increase reading frequency if elevated reponse read. 

Remarks; · 
Drilling Area.---.. 

Background (ppm):f C 

Converted to Well: Yes No _ _.K.....__ Well l.D. #: __________ • 



Log: 

111-

o-
!l.OOE+5-

4.00E+S-

S.OOE+5-

2.00E+S-

11.00E+ll-

5.00E+ll-

4.00E+ll-

3.00E+ll-

2.00E+ll-

1.00E+ll-

O.OOE+0-

2.00E+ll-

1.SOE+ll-

......... 
!1.00£+5-

O.OOl+0-

150-

w-~~ 
. 100-1 1' . 'f 

I0-1 I I · I . I 
o.o 2.0 4.0 u l.O 

• Conductivity (mS/M) 

Speed (ft/ min) 

Detector 1 (uV) p1v. 

Detector 2 (uV) f \J) 

Detector 3 (uV) f:c. D 

T••per•ture (Ce191u•) 

I I I I I I I I I I I I / I I I I I I I I 
w~~~~~.~~~~~~~~~~~~~~~ 



(I i:J)retraTech NUS, Inc. BORING LOG 
PROJECT NAME: NWS CHARLESTON BORING No.: 
PROJECT NUMBER: CTO 13770528 DATE: 
DRILLING COMPANY: COLUMBIA TECH GEOLOGIST: 
DRILLING RIG: A'fv · DPT DRILLER: 

·1 RIAL DESCRIPTION 
Samphl Depth Blows/ Sample Uthology u 
No.enc: (fl)' 6"otRQC ~ Change s 
Typeot or C%) I (DeplM'\.) Soll Density/ 

ROD Run Sample .Consfstency c or 
No. Lenglh Sc:teened at Color Material Clauificatkm s 

lnllemll Rock • ........_ 
' ' 

/ ' ' 

/ 6e£ 
I/ )11Pos 
/ 

~ / 
/ 
/ 
/ 
/ 

lO / 
i/ 
/ 
/ 
/ 6C-/?6£).J 

IS- 14'-l~' 

/ 
/ 
I/ 
/ TO 

k?-o / t 8' 
/ 
/ 
/ 
/ 
/ 

• When rock coring, enter rock brokeness. 

•• Include monitor reading In 6 foot lntefVals @ borehole. Increase reading frequency If eleVated reponse read. 

Remarks: 
----~-~~~~~~~~---~~~-~ 

. Page _l of _J 
n 

17dtP03 Jlw:-2 9 
'{-:1.7-o 

PIOO'IO ing(ppon; 

N le ~ Remarks .!! m 
Cl. i 0 
E Cl. i ~ • E flJ • 0 ·~ • m 

0 tJ> D 0 

. 

" 

Drilling Area 
Background (ppm):..-1 -o-...1 

Converted to Well: Yes No __ sc~ Well l.D. #: ____ .....;..... _____ • 



Log: c:rs\l.OGFILES~ ·' 
<IO- . cotJC..f!£Te//f-SPMJIL T 
30-

f: t. t V)lf L <:P ( P I 0( c.i , o .,, 

• Conductivity (mS/M) • 
20-

10-

o-

26-

Speed (ft/mln) 

o-

5.00E+S-

•l.OOE+S'-
Detector 1 (uV) p [ D 

J.OOE+S-

Z.OOE+5-

O.OOl!+O-

5.00E+S-

4.00E+S-
Detector 2 (uV) ~ ( D 

J..ooE+5-

2.ooe:+s-

1.00E+5-

O.OOE+o-

2.50E+6-

2.00£+6-
Detector 3 (uvj 

£.CD 
1.501!+6-

1 ........ 

5.001!+5-

o.oono-
150-

1u-
100-
IO-

l I I I I I I I I I I I· I I I I I I I I I I I I I I 
o.o 2.0 4.0 u u~w~~~~~~~~~~~~~~~~~~~ 



( I t) Tetra Tech NUS, Inc. BORING LOG 
PROJECT NAME: NWS CHARLESTON BORING No.: 
PROJECT NUMBER: CTO 137/0528 · DATE: 
DRILLING COMPANY: COLUMBIA TECH GEOLOGIST: 
DRILLING RIG: A-DJ nil I DRILLER: 

~ TERIAL DESCRIPTION 
6-plt Depth Blows/ Sample IJUiology u 
No.enc (FL} 6" or FIQI: Recoftry Change s Typeo1 .... (%) I (DeplM't.) Soll. Densilyl . : 

RQD Run Sample O>nlllaency c or 
No. Lenglb Screened or Color Material ClassifiCatlon s 

lnterYal Rodi. ' • ..,.._ 

/ 
St=e-

/ 17 .11 l Po..2. 
/ 

s 
!/ 
/ 
/ 
/ 

co / 
I/ 
/ 
/ 

-· 

/ 
1'1 / 

/ ··()Cfe£JI/ 
/ /'-/'-I t131 
[/ 
/ TP 

bf2 / tf;( 
/ 
/ 
/ 
/ 
/ ' 

•When rQCk coring, enter rQCk ~

•• Include monitor reading in B foot lnleMlls 0 borehole. Increase reading frequency If elevated repoMe read. 

Remarks: 
---------~-----~--~ 

Page _{.of_{_ 
r" -

Jh·1~~~ll'tv 3 0 

WDDKWVcR · • 
"f3flf&.O 

. 
't/=-f4P.r 

POFIO Reading (ppm] 

.fl1 ·\ ;., 
Remarks .. 

a. .. 
l m 

E t .. 
• E ~ fO 0 .: m Cl 

/"'r:J i....-.'l 0 ~ 

Drilling Area 
Background (ppm):l,...-c..,,,,......I 

Converted to Well: Yes No _ __.,..)c ..... _ Well l.D. #: __________ • 



25-

o-
5.00E+S-

4.00E+S-

J.OOE+S-

2.ooE+S-

1.00£+5-

O.OOE+O-

1.20E+6-

1.00E+t-

8.00E+S-

6.00E+S-

4.00!+S-

2.00E+S-

O.OOE+O-

UOE+e-

1.25£+•-

1.00E+t-

7.50E+S-

5.00E+S-

2.SOE+S-

O.QOl+O-

1so-

125-

too-
IO-

I 
0.0 

I 
2.0 

• • Conductivity (mS/M) 

Speed (ft/min) 

Detector 1 (uV) p l D 

Detector 2 (uV) r::10 

Detector 3 {UV), f;C D 

Temperature {Calalu) 

I I 
4.0 e.o 

1 I I I 'I I I I I I I I I I I 'I I I , I , I I . I 
LO lO.O 12.D 14.0' 16.0 11.0 20.0 22.0 24.0 21.0 21.0 . 30.0 JZ.0 H.O 16.0 Jl.O 40.0 42.0 44.0 41.0 48.0 50.0 



[ I L) Tetra Tech NUS, Inc. BORING LOG 

PROJECT NAME: NWS CHARLESTON BORING No.: 
PROJECT NUMBER: CTO 137/0528 DATE; 
DRILLING COMPANY: COLUMBIA TECH GEOLOGIST: 
DRILLING RIG· ·A-TV DPT DRILLER: . 

MATERIAL DESCRIPTION 
Sllmple Depth Blows/ Sample Ulhology 

... .· u 
No.anc (A.) 6"orROE ~ a.ige s 
~OI or (%) I (OepM't.) Soll~ 

ROD Run Sample Of COlllialllMy ,. 

··u..wc~·· 
. ·. c 

No. Lenglb ScreMed or. Color · s 
Interval .. Roell . • ttionn. 

.. < 

/ 
/ 
/ 
I/ 

5 / SP,r:- ../"Ill',., I 

/ 
/ 
•/ 
/ 

lo / -

/ 
/ 
'/ 
l/ 

lS-I/ 
I/ . s--c r £:~""' 
/ J '-/ ~ IB' 
/ 
/ TO 

:i.c / 18' 
/ 
/' -. 

/ 
·. 

/ 
/ 

•When rock coring, enter rock brokeness. 

.. Include monitor reading In 6 foot lnlervals 0 borehole. Increase reading frequency. elevated reponse read. 

Remarks: 
-----------~-------~ 

Page_/ ot _l_ 

/7111?0 I f Tw.31 
'-1-:J."1, 0 ::J t 

PIM'1D llelldlng (ppm 

. 
N ,t .~ ID 

Remarks .•.( } t m 

J •Z! J A; I! j & E 

0 -.. 
Co ~ (;,...' 

· Drilling Area....---. 
Background (ppm):I a 

Converted to Well: Yes No --)(.,.._..._ Well 1.0.#: _________ • 



27-

o-
5.00£+5'."" 

4.00E+5-

3.00l+S-

2.ooe+5-

1.001+5-

5.00£+5-

4.00!+5-

3.00£+5-

z.oot+5-

1.ooe+5-

o.ool!+o
e.ool!+S-

5.00l+S-

4.001!+5-

uo-. 
lU-

100-

• Conductivity (mS/M) 

Speed (ft/min) 

Detector 1 (uV) 

f tD 

Detector 2 (uV) 
flD 

. ' 

Detector 3 (uV) j; C D 

I0-1 I I I I I I I I I I I I . I I I I I I I I I I I I I 
uu~uu~w~~~~~~~~~~~~~~~~.~~~ 

• 



Yl£Ll. NO.: l/11A.J 3'l-

Tetra Tech NUS, Inc. 

OVERBURDEN 
MONITORING WELL~SHEET 

STICK-UP 
L. 

PROJECT 5<.AJWt u 1<,/l 1 Sur P. ~fL LOCATION NUJ5CHmC::sTb kJ 
PROJECT NO. 0? .1.. B BORING l 7'1\A..I 3/). ..... 
DA TE BEGUN l- l':\-o S- DA TE COMPLETED t - I'?> -cs--

DRILLER fMJ 01' &z.twp 
ORIWNGSC L.L~B0,'19? 
METHOD OP I 
DEVELOPMENT 
METHOD PLJO•\.p 

FIELD GEOLOGIST F(t..£0 VJ, R~Sffi 
GROUND ELEVATION DATUM 

...------+- ELEVATION/HEIGHT OF TOP OF SURFACE CASING:....--__._ __ 

~ ('llou 'TOCt•~la 

~ w F-l..l-

WPl-L 

~oa.iri~ 

0kTE~ 

l-\'?-05" 

$uJL-:. 2.0 

.--__,,....j1-----+- ELEVATION/HEIGHT OF TOP OF RISER PIPE: 

""'"""_...._TYPE OF suRFACE SEAL: 3/a '' BcµTt?"-'lTE 
c..,-u e.s 

~--+-- 1.0. OF SURFACE CASING:.:--...;tv~A ___ _ 
TYPE OF SURFACE CASING: ____ ...;.__ 

kl" 
r..---+-RISER PIPE l.b.: ?>/,/'PVC- . 

TYPE OF RISER PIPE: _______ _ 
SCH. 'tO 

.., _____ BOREHOLE DIAMElER:_.;;l_;;;..;;;...:;'/...i::s;.....''-----

rA----f--TYPE OF BACKFILL: ~le'' BfµTt:>A.J\-n=-
C.\-ll PS . 

w----1- ELEVATION/OEPlH TOP. OF. SEAL: 

----TYPE OF SEAL: 3/$' 6'4Jro,.;tT€. ChlP.S 

1!!1!!-.---1- DEPTI-1 TOP OF SAND PACK: 

'1----llit----+- ELEVA TION/DEPTI-1 TOP OF SCREEN: 

----....-- TYPE OF SCREEN: Sc \.-t. ~ o f v c_ 

SLOT SIZE x LENGlH: D. 0 ' Q "'/- . 5 f 

">/L.'' 1.0. OF SCREEN:_.....:....-Y....._ _____ _ 

• . I 

,D 

~3' 

I ~I 

l'P---+- TYPE OF SAND PACK: 1o /Lt 0 SIL.\ c. Clo. SANO 

ELEVATION/DEPTI-1 BOTIOM OF. SCREEN: 

----+- ELEVATION/OEPTI-1 BOTIOM OF SAND PACK: 
BACKALL MA lERIAL BELOW SAND: 

/VA ----

a----+- ELEVATION/OEPTI-1 OF HOI..£: 

I // / 

---Ll9 

11' 
I 
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WELL NO.: \ "] JU! '5 '_S 
OVERBURDEN 

MONITORING WEL~SHEET 
STICK-UP 

Tetra Tech NUSt Inc. BoR \ µ "1 Lo e:, 
PROJECT SUJ'M v '"/' 1 Sur r.\ffL LOCATION NUDCHML.C:.?100 
PROJECT NO. 0 ?:rl B BORING l -, 11.v '!> ~ 
DATE BEGUN l- l'~ -o'J DATE COMPLETED t-L3-0S-
FIELD GEOLOGIST FR6:o W,R~Sffi 
GROUND ELEVATION DAlUM 

...-------+--- El£VATION/HEIGHT OF TOP OF SURFACE CASING:_~--

"- {'A,() u \ TC(L u.J '
~ w F-t..L-
IS; 

Cit 

-------ELEVATION/HEIGHT OF TOP OF RISER PIPE: 

•· ~i---.-----.,.,;-r-"'..i ! WE-t-t-
~ btJOolJO\flJ\ 

~ DAA""E-: 
l-l 5-oS-

u---+- 1.0. OF SURFACE CASING:,,,__tv_A ___ _ 
TYPE OF SURFACE CASING: ____ __...__,_ 

f.JP. 
..,.__ __ ~ RISER PIPE 1.0.: '3/,/' Pv c_ 

TYPE OF RISER PIPE:. -------SCH. 'to 
n---+- BOREHOLE DIAMETER:_· ;;t._· _'/_s_''-----

111"---....-.TYPE OF BACKFJLL: 3/9'' BEµTt?.u\'\F
Crtl P .S · 

---- ELEVATION/DEPlH TOP OF SEAL: 

---- TYPE OF SEAL: '3/g' Bgµrp,._, t 'f€- Ch\ P.S 

---- DEPlH TOP OF SAND PACK: 

et---t!!9-----t-- El..EVATION/DEPlH J0P OF SCREEN: 

~-----+- TYPE OF SCREEN: SC~. «-\ Q f V (...... 

SLOT SIZE x LENG'Dt: {), 0 l Q Y.. 5 ' 

. '}/u'' I.O. OF SCREEN:_~,. ___ __,_ __ _ 

I 

• 
Of 

I 

1~--+-. TYPE OF SANO PACK: 1o/<t 0 SU ... lC.~ SA.vo . 

~---+- ELEVATION/DEPlH BOTTOM OF SCREEN: . 

---r- El£VATION/DEP1H BOTTOM OF SANO PACK: 
BACKFILL MA lERIAL BELOW SAND: 

/VA -------

---- ELEVATION/DEPilf OF HOLE: 

I // / 

-Ll8 

I I (I 
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Tetra Tech NUS, Inc. 

OVERBlH>EN 
MONITORING WE~SHEET 

STICK-UP 
l ~ 

PROJECT 5uJWt u '"'ft 1 Suf p, «IT LOCATION NW5Ct-1me-s Tb tJ 
PROJECT NO. 0£J.. B BORING t 7T1AJ 3 '1 
DAlE BEGUN l-l~-05""" DAlE COMPLETED t-l3~oS-
FlELD GEOLOGIST F°(?...6-o W, \>~Sfffi.. 
GROUND ELEVATION DATUM 

WEll NO.: \ -, TW 3 y 

DRIUER Rf..µ D\( &l..M,Jo 
DRILUNGSC.. LlO#BO\"t-95" 
METHOO OP I 
DEVELOPMENT o. . 
MElHOD t' v I'\-\. f> 

.,...---.r----t-- ELEVATION/HEIGHT OF TOP Of SURFACE CASING: _ _._ __ 

~ N\cu .. H TOCl t"-.H .• 

~ w F-t..L-
-~i-----+- ELEVATION/HEIGHT OF TOP OF RISER PIPE: I 

{g 
.; 

......._ ___ TYPE OF SURFACE SEAL: 3/a '' 13€0Il?;...1lTE., . 

C...H\e.S · '-------------.....--
.~ - W~L 
~ /WJrl.JDCJJ 
Ci 

~ DwrE-: 
(-l S'"-D) 

Le----t- 1.0. OF SURFACE CASING: _tv"'"'"A ____ _ 
TYPE OF SURFACE CASING:- ------

f...J~ 

M----+-RISER PIPE I.D.: '3/t./' PVC
TYPE OF RISER PIPE: --------SC .. H. 'tQ 

vi----+-- BOREHOLE OIAMElER: J.... 11 S '' -----------
......... --+---TYPE OF BACKFIU.: 319'' B€µ19.u,~ 

CK\ PS . 

---- ELEVATION/DEPlH TOP OF SEAL: 

----TYPE OF SEAL: 3/8' ~,..;,'[£ ChtP.S 

P.]!-.---+-- DEPlH TOP OF SANO PACK: 

t!J-----t~~ -------t-- ELEVATION/DEPlH TOP OF SCREEN: 

~----------+-- TYPE OF SCREEN: Sc \.-t. ~ o £ v c.. · 
SLOT SIZE x LENGlH: Q, (> l 0 Y.. 5 1 

'}/ ,, I.D. OF SCREEN: _._;_'-t..___ _____ _ 

• 
o' I 

~·Lt' 

' 16 

a.---+- TYPE OF SAND PACK: 1o I q o s u ... t c. ~ ~o 

1----+- ELEVATION/DEPlH BOTIOM OF SCREDt 

---- ELEVATION/DEPlH BOTIOM OF SANO PACK: 
BACKFILL MATERIAL BELOW SAND: 

NA -----

----+-- ELEVATION/DEPlH OF HOLE: 

/ 

I 11 

I II 
I 
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Wfil NO.: \I JU> 3 <; 

Tetra Tech NUS, Inc. 

OVERBURDEN 
MONITORING WELL~SHEET 

STICK-UP 

PROJECT SUJ\\-1 u I" f, J Suf r. «IT LOCATION NlVSCHMl.L.C-5 Tb kJ 
PROJECT NO. 0£.l B BORING t7 T{..:U 3 ~ 
DATE BEGUN L-L3-oc;- DATE COMPLETED 1-L~- C>s: 
FIELD GEOLOGIST P~so (.,t), Rl-WV\Sfil 
GROUND ELEVATION DA TUM 

........ ---.---+-ELEVATION/HEIGHT OF TOP OF SURFACE CASING: _ __._ __ 

tuP<-<
~~ 

D,¥r13~ 

(-l g-0S-

StoL;;. 2. f' 
~b5) 

.---.-11-----+- ELEVA TI ON/HEIGHT OF TOP Of RISER PIPE: 

.....,. ___ TIPE OF SURFACE SEAL: 3/a'' 13etJ'IQ/..JtTE 
C ... \-\\ f.S 

r...t---+- 1.0. Of SURFACE CASING: IVA 
TYPE OF SURFACE CASING: ____ _._ 

µp.. 

..,._. __ +--RISER PIPE 1.0.: ?/1./' ev c_ 
TIPE OF RISER PIPE!_· ------

SC..H. '10 r---- BOREHOLE DIAMETER:_i'-· .-'f_..s'-''-----

........ --+--TIPE OF BACKFill: 3/9'' BiµTO'-J\'\F
C.tU PS 

---- ELEVA110N/DEP1H TOP OF SEAL: 

-----+- TIPE OF SEAL: '3/g' ~iJtT€= 0-\tP.S· 

I!'!-.---+- DEPlH TOP OF SANO PACK: 

;-.r----t!!t----+-· ELEVA TI ON/DEPTH TOP OF SCREEN: 

-li\i'---+- TIPE OF SCREEN: Sc H. l\ 0 f V L 

SLOT SIZE x LENGlH: D. () l 0 ..,. 5 , 
"}/ · ,, 1.0. OF SCREEN: ____ 't,,__ _____ _ 

~-~- ELEVATION/DEPTH BOTTOM OF SCREEN: 

----+- ELEVATION/DEPTH BOTIOM OF SAND PACK: 
BACKFILL MATERIAL Baow SANO: 

/VA ----

----+- ELEVATION/DEPlH OF HOLE: 

I 

• . , 
,o 

I IL 

I t I 
I 
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OVERBURDEN 
MONITORING Wi:W<SHEET 

STICK-UP 
Tetra Tech NUS, Inc. BoR \iVL. Lo c.,, 

PROJECT· SW"" v ''/t 1 Sur P. \ff.I LOCATION NWSCHme-.sT"t> u 
PROJECT NO. 05'.1_ S BORING 17 Tu! (S{k 
DA TE BEGUN t - Ip -o 5" DA TE COMPLETED l - ''3- - os-
FIELD GEOLOGIST Fcq;:o ().), R~Sffi 
GROUNO ELEVATION DATUM 

WELL NO.: \ 1 JLV 3k> 

DRILLER tP.N DI.( BJ4,uo 
DRIWNG l c. S<-*'"t!.Ot 't95" 
METHOD OPT 
DEVELOPMENT o. . 
METHOO rv\'"\'\.P 

....----~--+-- ELEVATION/lfEIGHT OF' TOP OF' SURFACE CASING: _____ _ 

~ f)'lo t.J \ TO(l tt...Ha 

~ WF-LL-
---....11------+-- ElEVATION/lfEIGHT OF' TOP OF' RISER PIPE: I 

lii 

WF-LL
fl&,t>rN 00 J.Jf\ 
01\-rE: 
f-l«a-o;-

:..---+- I.D. OF SURFACE CASING:,,_-..-..tv..-A,_ __ _ 
TYPE OF SURFACE CASING: _____ _ 

IJ~ 

l'rf----+-- RISER PIPE I.D.: '3/tt'' PVC... 
TYPE OF RISER PIPE! --------SC.. H. C-f:O 

n-------1-- BOREHOLE DIAMEl'ERz_J.._..._Y_..s .... ' '-----

.----nPE OF BACKALL: 3/9'' 8UJTI?~\'\F
C..tl \PS 

w---+- El.£VA TION/\lEPlH TOP OF. SEAL: 

___ _,__ TYPE OF SEAL: '/~t ~tT€. CH l f.S 

___ _,__ DEPlH TOP OF SAND PACK: 

1!1----l!!t----+- El.EVA TION/\lEPlH TOP OF SCREEN: 

-F.ii---+- nPE OF SCREEN: . SCH. '-\ 0 . {> V (_ 

SLOT SIZE x LENGlH: 0, 0 l 0 Y.. 5 f 

'?>/ u I.D. OF SCREEN:_---..'1,__ _____ _ 

a-----+- nPE OF SAND PACK: 1o/'-t o su ... tc~ SAND 

.---....;..+- ELEVATION/l>EPlH BOTTOM OF SCREEN: 

----+-- El..EVATION/\lEPlH BOTTOM OF SAND PACK: 
BACKFIU. MATERIAL eaow SANO: 

f.IA ------

i...---+-- ELEVATION/bEPlH OF HOl£: 

• 
II 

10 

I {0' 
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: 

OVERBlfUlEN 
MONITORING WELL~SHEET 

STICK-UP 
Tetra Tech NUS, Inc. 1v G Lo 
PROJECT SUJ\'\-\ u I"/ t 1 · Suf P. ~f.I LOCATION NlVSCHmc..s Tb u 
PROJECT NO. OS--sl.8 BORING l 7 Tu.I 3 J 
DA TE BEGUN t - l3 - 0'7 DA TE COMPLETED i- t 'S-o S: 
FIELD GEOLOGIST F<?:so W, Rl-WV\Sffi 
GROUND ELEVA TI ON DA TUM 

YELL NO.: \ J 1}v 3 ] 

DRILLER RMJ O't' ~O 
DRIWNG c;c... L.tC. .~ l'tB!>-

MElHOD OP·1 
DEVELOPMENT o.. 
METHOD r vr"\l\.f> 

........ ---.---+-- B.EVATION/HEIGHT OF TOP OF SURFACE CASING: _ _.._ __ 

__ _...1----+- ELEVATION/HEIGHT OF TOP OF RISER PIPE: I 

i1-· __ W_E_L-_L___...,,.,............,. 
~ 

"'----TYPE OF SURFACE SEAL: 3/a'· BEt:J'IOtJlTE. 
C...~·l\e..S. 

~ AAMJOO).)l\4,61-JT 

<~ D~" ri-r1--

l-l S-05"" 
~{.)( 

s~s 

1'..&----+-1.D. OF SURFACE CASING:~ __ tv_....A....__ __ _ 
T't'PE OF SURFACE CASING: _____ _ 

kl~ 

M----i-- RISER PIPE l.D.: '3/t/' PVC 
TYPE OF RISER PIPE! --------SC .. H. 'tO 

vi----+-- BOREHOLE DIAMETER:_;l...:;..._</;..:,s~'-' ·-----

3
~/. ,, . 

l:Ao---+-- TYPE OF BACKFILL: t9 . BUJ'fCJ..J ''\F
C..K \PS 

-•. 
I 

---- ELEVATION/DEPlH TOP OF SEAL: I Q 

-----+- TYPE OF SEAL: '/8' ~"-' t T£. Ch l e.s 
I!'!----+- DEPlH TOP OF SAND PACK: 

I 
'1---_...___.__~ ELEVATION/DEPlH TOP OF SCREEN: -
-------+--- TYPE OF SCREEN: Sc. \-t. ~ 0 f V L 

SLOT SIZE x LENGTH: 0. () l Q ""' 5 1 

1.D. OF SCREEN: · '?>I tr'· _ __..._..___ _____ __ 

I 11' 

l---- TYPE OF SAND PACK: 10/!t 0 StLlC..~ SANO 

o----+- ELEVATION/DEPlH BOTIOM OF SCREEN: 

~---+-- ELEVA TION/DEPlH BOTIOM OF SAND PACK: 
BACKFILL MATERIAL BELOW SAND: . 

'lv'A -----

..,...._ __ -+--ELEVATION/DEPTH OF HOL£: 

I Ito' 
_rtlf 

I -I I t; 
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"; ... 

( I L) Tetra Tech NUS, Inc. BORING LOG \ 
Page_[_of~ 

l\W37-e 
PROJECT NAME: NWS Charleston CTO 137 
PROJECT NUMBER: 0528, SWMO 16717 RFI 

'
\....., V\J\ I~~ 

BORING No.: ~ \ ~ • 
DATE: \ -6<2 -050: 

DRILLING COMPANY: -6 ......... f?EK._ .... G ____ _ 
DRILLING RIG: DF ~ ''rhoBlLW~L\')" 

GE0LoG1sr: pg w LAN~~u 

DRILLER: F RA-u¥:- { ~ 1fi' o3'->5 
MATERIAL DESCRIPTION 

Sample Deplll Blows J 
No. and (Fl.) a• or 
Type or or RQl> 

ROD Run ('%) 
No.. 

){? / 

Sample Ulhology 
Recovery I Change 

Sample (DepWR.J Soll Denell)'I 
Length or Coneilltenc:y 

Sc.-d or COior 
lnletval Roct ....... 

• 

•When rock COflng, enter rock brokeness. 

Ma1arial Classlllcatlon 

~· Include monllot reading In e foo! intelvals o borehole. Increase reading frequency if elevated reponse read. 

Remarks: !J SIN~ Lt' f\1A-Cfl..O Cot"l..L GA:rff1t.F..R..') cv I 
~~-n s.... ._ • l\d'..nS ij>P't) 

u 
s 
c 
s .. 

Remarks 

Drilling Area __ ___, 
Background (ppm):l...____. 

Converted to Well: Yes 7 · No Well l.D. #:_..1~,i1::ml:!:!:~'•:::!::I'4i1i::::.:~Ff'C'.:__ __ ..;..._ 
\ TT\ . .v l "7 - e. 

• 

• 



• 

• 

• 

[ I L) Tetra Tech NUS, Inc. BORING LOG Pa~ 'il. of .;1_ 

PROJECT NAME: NWS Charleston CTO 137 BORING No.: ~ \ J1W11·13 
PROJECTNUMBER: 0528, SWM016/17RFI DATE: /-2,,o~ 
DRILLING COMPANY: G {3,§:{, (',,,. GEOLOGIST: _ .... F-"l!..=r-.... o....._.;...w:;....:.;::f<.""'A...,rn ........... t'+JU..,~~ 
DRILLING RIG: 'D p ~ tt M~U • .E_ Ltie l,Qh DRILLER· Ef2~K (f.:>Oplifl..__;:#: o9fdS - . 

Sample Depth Blow8/ Sampl• Lllhology 
No.and {Fl.) f"or AKO-VI Chllng9 
Type or or ROD Sample (DeptM't.) 

ROD Run ~) Length or 
No. SCfMlled 

lllhlrval 

S"'f> :u .. / . 
1650 .. 

' •I 

::n !/ ·--r~' 

/ 
.. ,/' ~ 

:l.S . ::... ~ . 

'lCf / ~ w.w~ 
~ / 

/ 
l/ 
i/ 
/ 

/ 
/ 
/ 
/ 
/ 
/. 
/ 
/ 
I/ 
I/ 
I/ 
i/ 
I/ 
I/ 
/ 

MATERIAL DESCRIPTION 

Soll Denaltyi 
c-1a1enoy 

Of Color llllaterlal Clauification 
Rock 

Hardnnll 

AS ~Vi!. 
of · ~ ~ IU{ i~l't. 

b II.. T"" ... re. ~ 11.U. 
f'"f·~ 

tnEV OK C..fUW::'t'\..5f'l G.tl-U~ 
§OFF · C.LA-"'< wfsu....~~iLr 

pt.A":>Tl<..) ' 

.. 
$1-t~\.. \....Q'-W WCI '-

\I 1'W\ ?.$ WA). 

AU P 1t9·~~i.....;D 
tLvs~"'° "'/i1w.""M 

Tt-\\S wr;;t,.t.,. 
w~s /¥f>fNNOo~ 

\-2rc--o,- kYD· 

'J"O~IVT\P\ft-0 

..... ~ 171W37-G 
lkl.) .A - 11 t..IAS 

\) 0 IV £ N't" J 7 f'\'llf' 2.t1 

u 
s 
c 
s . 

Ofl 

PIDIFID Reading~ 

" ...... 

Iii : b i • Remarks 

i 
'ii 

l 
... 
:! 
"C 
0 

(!::, 

0 

0 

"M't £1.1r.! • • JM 0 
T .. U' 1.S 'It-I\: 

C..0 ...,f'i w I NC, tlM t: 
p L....c..(i Sc.4""'1 

JV~1" /Vt" 

~a-1~ 

~ l'1~2f> 

O.&,. 'lrni "fC 

\ "\'- H:.. 
yll(r')~ 

""'l Po~tw:r 
\.--1 ~o~ 

Drilling Area __ 
Background (ppm):_I _ _. 

Converted to Wen: Yes V' No Well l.D. #:_ .... ~ ... · ~~;....a..-..iW'L:_. __ _ 
\ 1-rw "1,- '3 



...J 

3 

OVERBURDEN 
MONITORING WE~SHEET 

STICK-UP 
Tetra Tech NUS, Inc. H.J t,. 

PROJECT 5W\'V\V 1~/q Sur P.\ffL LOCATIONNW5CHm...C-sTDk.J 
PROJECT NO. Os=J..B BORING l711AJ39 
DA TE BEGUN t - l f- o S: DA TE COMPLETED \- l c;-- O'J 
FIELD GEOLOGIST F<t-£0 W, R~Sfil 
GROUND ELEVATION DA TUM 

WELL NO.: [J 11A.J 3 B 

DRILLER ~tJ Q'( ~Q 
DRIWNG Lt~.._.~ "t8) 
MElHOD OPT 
DEVELOPMENT o.. 
MElHOO r v \'"\!\. f> 

------+- El.EVATIONftiEIGHT OF TOP OF SURFACE CASING: _ __._/ __ 

~ ("A.o ,..J \ TOCl • t...J \.. 

~ WF-LL-
.-----.....----+-- El.EVATIONftiEIGHT OF TOP OF RISER PIPE: I 

l- L 8-0S" 

5wL-= <t' 

, __ +--TYPE OF SURFACE SEAL: 3/a'· Bcµw~lTE. 
L-H\r..s . 

rA---+- 1.0. OF SURFACE CASING:,,..---"tv__..,A ___ _ 
TYPE OF SURFACE CASING: ------Milo. 

M----+- RISER PIPE i.D.: '3/1./' pyc_ 
TYPE OF RISER PIPE: 

~ C... H. '10 
---.-------

n---+- BOREHOLE DIAMElER:_c'.J..._· _'/_.s ...... '_• -----

3
~/. ,, . 

.,,._---t--TYPE OF BACKFILL: z9 BW'lb"-' \'\F
c.\-u P 5 

..,._ __ -+-- El.EVATION/DEP1H TOP OF.SEAL: 

31. If . 
----TYPE OF SEAL! r8 ~tr£ ChtP.S 

~--+-- DEPlH 10P OF SAND PACK: 

;t----1"!.....---+- El.EVA TION/DEP1H TOP. OF SCREEN: 

-liir----+- TYPE OF SCREEN: SCH. ~ 0 f V (.... 

SLOT SIZE x LENGlH: 0. 0 l Q "'/. 5 r 

1.0. OF SCREEN: . "}I 't I I -----=----------

•• 
I 

10 

·....,,, 2 I 

I CJ I 

1~---+- TYPE OF SAND PACK: 1o /Lt. 0 s l l..l c. .... ~o 

19----+- El.EVATION/DEP"Oi BOTTOM OF SCREEN: 

---+- El.EVATION/DEP1H BOTTOM OF SAND PACK: 
BACKFILL MA lERIAL BELOW SAND: NA . -----

----+- El.EVATION/DEPlH OF HOl.£: 

I I 0 
1 I,. 

I lO I 
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Tetra Tech NUS, Inc. 

OVERBLR>EN 
MONITORING WELL~SHEET 

STICK-UP 

PROJECT SU.i'MV 1(,/q Sur p,\{fI LOCATIONNU!>Uimc:.sn>#J 
PROJECT NO. 0? :2. S BORING l7 rw ]> °1 
DA TE BEGUN f - I~ - O'? DA TE COMPLETED != /5'- OS: 
FIELD GEOLOGIST Pet.Ebo W, R~Sffi 
GROUND ELEVATION DATUM 

WEl.L NO.: \] TW 'S <\ 

DRILi.ER ghN O'i &lt.up 
DRIWNG Sc.. l.t..t..•G0\1-tSS 
MElHOD OP' 
DEVELOPMENT o. . 
MElHOO rvf1.\P 

.....------+- a.EVA TION/HEIGHT OF TOP Of SURFACE CASING: I 

~ f'vto ... H To(Ut.J t.. 
~ w F-l..\.:-

--i----+--B..EVATION/HEIGHT OF TOP OF RISER PIPE: I 

~ 

f 1-------......... ~~ 
j . (A/Et..L. 

i Oo~ 
i o~re-: : 

\ -VB-05" 

i.t---+- 1.D. OF SURFACE CASING:,..._._.IV_.._A_._.._ __ 
T'1'PE OF SURFACE CASING: __ _......._ _ _..__ 

f..11\ 

w---+--RISER PIPE 1.0.: '3/1./' PVC... 
TIPE OF RISER PIPE! --------SCH, 410 

v~--- BORDfOLE DIAMETER:_;;l.._. _'J_..s..._''-----

~--+--J'YPE OF BACKAU.: 3/9'' 8f#J'tbJ.J\'\F-
C..tll P5 ' 

w----+-- B..EVATION/DEPlH TOP OF. SEAL: 

. ''" -----+-- TIPE OF SE.AG rB ~t-ll u:. Ck\ es 
~--+- DEPlH TOP OF SANO PACK: 

• 
O J 

I 

~---1!!11-----t-- B..EVATION/DEPlH TOP OF SCREEN: l S-·~ 

______ ,..__ TIPE OF SCREEN: . SC \.-t. ~ 0 f V C.... 

SLOT SIZE x LENGTH: 0. 0 l Q Y. 5 .-

1.D. OF SCREEN: ' ' ".>I Lt'~ ---------------

a----+- T'1'PE OF 5ANo PACK: l.o / <t () s a Ll c. ~ S&..Jo 

~---+-- B..EVATION/DEPlH BOTTOM OF SCREEN: 

---+- B..EVATION/DEPlH BOTTOM OF SAND PACK: 
BACKnlL MATERIAL BELOW SANO: 

/VA ----

---- El.EVATION/DEPlH OF HOLE: 

t /01 

_A 

·10' I 
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WELL NO.: \ J TW y 0 

PROJECT 5UJ"'1U1'/tJ Suf P.~fL LOCATIONtJlUSCHMll.,C-STI?U 
PROJECT NO. 05"rl B BORING · \7 Jt..u Lt,t> 
DATE BEGUN l-l'L-0£ DATE COMPLETED I- IS-05"' 
FIELD GEOLOGIST F'cq;:o {).), R~Sfil 
GROUND ELEVATION DAlUM ·-.._ 

DE.\4ELOPMENT 
MElHOO f\.m·\P 

.....--....... ---+-ELEVATION/HEIGHT OF TOP OF SURFACE CASING: _ _....._ __ 

~ ('vlo i.J \ TOtU'-.. Ha 
~ w F-L.\.-

--_..ti-----+- ELEVATION/HEIGHT OF TOP OF RISER '1PE: I 

19 

WtLL 
l~bt.Jf\1.f;IJT 

;'()~1E~ 

l- l S-05" 

'---t--T'tPE OF SURFACE SEAL: 3/g'' (3e;µTQ~lTE'.. 
C..Htf.S . . 

L.----t--" I.D •. OF SURFACE CASING:,___tv_A ___ _ 
TYPE OF SURFACE CASlflldi _____ _ 

k/A 

----- RISER PIPE l.D.: 3 /1./' PV«-
TYPE OF RISER ·PIPE! . ----------SC.. H ~ '10 v---- BORDtOLE DIAMETER:_..i ..... · ..... 'l .. a ..... ' '-----

r.+o---+-TYPE OF BACKFILL: 3/9'' 6PJ'.J1?"-'~~ 
.C.HlPS . 

a..----+- ELEVATION/OEPlH TOP OF SEAL: 

-----+-· TYPE OF SEAL! 'Ls' ~/Jlr& CHtr.s 

------- DEP1H TOP Of SAND PACK: 

a----1.._ __ .,_ ELEVATION/OEPlH TOP OF SCREEN: 

------+-- TYPE OF SCREEN: SCW. "'\ 0 (>V (.... 

SLOT SIZE x l..ENGlH; 0. 0 t Q Y..· 5 1 

I.D. OF· SCREEN: ~ / 't '' 
------------~-------

. I ,o 

_ a---------- TYPE OF SAND PACK: 1o I <t o s u .... c. ...... Slnuo 

~-----+- ELEVA TION/OEPlH BOTTOM OF SCREEN: 

----ELEVATION/OEPlH BOTTOM OF SANO PACK: 
BACKFIU. MATERIAL BELOW SAND: 

/VA ------

'----+- ElEVATION/OEPlH OF HOLE: 

I 11' 

~ 

I 

I I I 
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WELL NO.: ( · J 'TW L( l 

PROJECT 5ww.u ''/11 SufP.«f.I LOCATIONNU:5Ct-1m£.sT'bk.J DRILLER fbN D'i &lM.Jp 
DRIWNGSC..lf.£.v: BO l '{ <i3 t;'" 
METHOD oPr PROJECT NO. 05:.1.. B BORING ( 7 TW 4 \ 

DATE BEGUN l-\~ -oS- DATE COMPLETED t.-t)-OS: 
FIELD GEOLOGIST F<t.£0 W, R~Sffi 
GROUND ELEVATION DATUM 

DEVELOPMENT o. . CC> 
METHOD r vfl'\r 

........ ---.---t-- ELEVATION/HEIGHT or TOP Of SURFACE CASING: _ _..._ __ 

\,v6LL-. 

I ·~OOJl'\.Q.J\ 

\)Wf'F-.: 
1-1 S-o'i' 

SwL -:.{p.~ 

f.>b-S 

------ ELEVATION/HEIGHT or TOP Of RISER PIPE: 

~--+- I.D. Of SURFACE CASIN&·,...· _tv_.A ___ _ 
nPE· Of SURFACE CASING: _____ _ 

fJ" 
M---+- RISER PIPE 1.D.: 3/1.f'' Pv<:-

nPE Of RISER PIPE! -------
~CH •. «-t'O v---- BOREHOLE DIAMETER:_.l.._· _'/_s_''-----

----+-- ELEVATION/DEPlH TOP Of. SEAL: 

.----t- nPE OF SEAL: '/a• ~tJt'f€. Ch\ f,$ 

~--+- DEPTH TOP Of SANO PACK: 

'-4----tM>--....,_+- ELEVATION/DEPlH TOP Of SCREEN: 

------+- nPE Of SCREEN: SCH. "\ 0 f V L 

SLOT SIZE x LENGlH: · 0. () t 0 Y.. 5 f 

1.D. OF SCREEN: "}Iv'' _,__......_. _____ __,_ 

---+- ELEVATION/OEPlH eonou or SCREEN: 

---+-ELEVATION/DEPTH eonou OF SAND PACK: 
BACKFILL MATERIAL BELOW SAND: WA . ----

'---+- ELEVA TION/DEPlH Of HOLE: 

I 

• I 

I() 

I II I 

__u9 

/ J/ I 
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OVERBl.R)EN 

MONITORING Wi:W<SHEET 
STICK-UP 

Tetra Tech NUS, lnC. o R \ t-.J l-1 Lo c-,. 

PROJECT SUJ~ U 1(,/IJ Suf p,\(fI LOCATIONtJU0CHffi,,&STI?IJ 
PROJECT NO. 05:,.l.B BORING l '1 TW'-t~ 
DATE BEGUN t- l?J,-oc; DATE COMPLETED j-\~ -or 
FIELD GEOLOGIST F~go W, R~Sfil 
GROUND ELEVATION DATUM 

WELL NO.: 11 TUJ 4 ~ 

DRIUER RhN p'( &z_t.yo 
ORIWNGSC... LL<. ""60t4(S'i" 
MElHOO OPT 
DEVELOPMENT o.. 
MElHOD T vV\-\P 

...-r----.---+-- ELEVATION/HEIGHT OF TOP OF SURFACE CASING: ___ / __ 

.--..._..j1-----+- ELEVATION/HEIGHT OF TOP qF RISER PIPE: 

!1---r-----~-z--ir.1 

~ · Wet...L 
~ 1%tJOo 
~ 
~ bPrTE: 

l-1 B- OS-

r;e---r·- I.D. OF SURFACE CASING:,,____,_tv.....,,A ___ _ 
.. T'tPE OF SURFACE CASING: _____ _ 

IJt-. 
M---+-RISER PIPE 1.0.: 3 /1.f'' Pv<=

TYPE OF RISER PIPE: -------bC.H, 'tO · 
.,_ ___ BOREHOl.£ DIAMElER:_:l-_· _'/_..s_''-----

l+---+--TYPE OF BACKFill.: .3/9
1
' 6fµTbAJ\lJ?,. 

C..tt.tPS . • 
. I 

---- ELEVATION/DEPTl:I TOP OF. SEAL: 1·0 
----+--TYPE OF SEAL: '/g' ~tf"£.. Chtf.S 

A- o' 
~~-+-- DEPlH TOP OF SAND PACK: _!__ 

e---.-M-; -----......- El.EVATION/DEPlH TOP OF SCREEN: 

-.;..s----+-- TYPE OF SCREEN: SCH. <-t 0 f V <.:..... 

1I1.
1 

~ ·t 

I 

SLOT SIZE x LENGlH: (), () t Q Y. 5 ' 
"!>/ ,, 1.0. OF SCREEN:_---..:'t ______ _ 

M-----t-- TYPE OF SAND PACK: l.o I <t o s • L\ c. ~ ~o 

----+- ELEVATION/DEPlH BOTTOM OF SCREEN: 

---+-- ELEVA TION/DEPlH BOTTOM OF SAND PACK: 
BACKFILL MA lERIAL BELOW SAND: 

NA .....----

---- ElEVATION/DEPlH OF HOLE: 

1l7' .. ,,. 
I 17' 
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OVERBURDEN 
MONITORING WE~SHEET 

STICK-UP 

WELL NO.: \J JU) ~ 3 

Tetra Tech NUS, Inc. 1 tJ c... L 
PROJECT SUJ\Vl u ''"J Sur P. RfL LOCATIONNU.OC1-1mc:..>Tbk.J DRIUER RM.Jo'<· ~o 

DRIWNGsc.u<...,...Oi4s5' 
MEIHOO orr PROJECT NO. 0 S-J,, B BORING 17 1UJ '-t ~ 

DA TE BEGUN I- \:~ - OS OA TE COMPLETED \ -\}-0 5" 
FIELD GEOLOGIST Fft.e:o W. R~Sffi DEVELOPMENT 

MElHOO f\J~'\i\.P GROUND ELEVATION DATUM 

WELL 

DAtE:, 
l-lB -o) 

...... --..----+--ElEVATIONftlEIGHT OF TOP OF SURFACE CASING:_-...1--

_ ___..__ _ _....._ ElEVATION/HEIGHT OF TOP OF RISER PIPE: 

FA---+- I.O. ·OF SURFACE CASING:,.....;.-.-N..;..;A-.,_ ____ _ 
T'tPE. OF SURFACE CASING: _____ _ 

bl" 
M----t- RISER PIPE l.D;: 3/,/' PVC... 

T'tPE OF RISER PIPE! _______ _ 
SCJ1. «-tQ 

..,._ __ ....._ BOREHOLE DIAMETER:....;;l..;;..;;...;'/~a:....''-· -----

3:/ ,, . 
rAoo---+- TYPE OF BACKFILL: Z9 BfµTI?/.J\$ 

CW-\ PS . 

.,._ __ ....._. ElEVATION/DEPlH TOP OF SEAL: 

-----1-- TYPE OF SEAL;'/$' ~~t'f& CH l e.s 
~---1- DEPlH TOP OF SAND PACK: 

~.....-f!t----+-ElEVATION/DEPlH TOP OF SCREEN: 

-&----t-· T'tPE OF SCREEN: SC \-t. "'\ 0 f V L 

SLOT SIZE x l.ENGlH: Q, () l Q Y... 5 ' 

1.0. OF SCREEN: . ~It;', 
~--=-.:...-----------

I 

• 
I 

10 

1"- {QI 

ti£'' 

a-----t- T'tPE OF SAND PACK: . ·10 I <-t 0 s ~ C....l c. "-~ 

i-----+- ElEVATION/OEPlH BOTTOM OF SCREEN: I ;l 0 I. 

---1-- ElEVATION/l>EPlH BOTTOM or SAND PACK: ~ 
BACKFILL MATERIAL BELOW SAND: ___ _ 

WA 

'----+- ELEVATION/DEPlH or HOLE: ,~o' 
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OVERBURDEN 
MONITORING WEW<-SHEET 

STICK-UP 
Tetra Tech NUS, Inc. vt0<>. Lo -
PROJECT SU,Jmu ''/q Suf P.Rf.I LOCATION"NW5CHm5mu 
PROJECT NO. 0£.;t_ B BORING Vt Tl-V 4' 
DA TE BEGUN t. - V~ -OS: DA TE COMPLETED b t'3-0 S 
FIELD GEOLOGIST Fct-£0 W, R~Sfil 
GROUND ELEVATION DATUM 

WEll NO.: ( 7 JW 'j <-{ 

DRILLER RMJ P'< &4.uo 
DRIWNGSC...Ut...SI B0l't~5" 
MElHOO OPT 
DEVELOPMENT o. . 
MElHOO t v V\l\.P 

.....----.r---t--ELEVATION/)iEIGHT OF TOP OF SURFACE CASING: ___ ! __ 

W6-LL
/\0MJt>()fJ~ 

p~~·· 

1-lS-oS-

r--......-41-----t-- ELEVA TION/)iEIGHT OF TOP OF RISER PIPE: I 

i..---+- J.O. OF SURFACE CASJNQ I-VA 
TYPE Or SURFACE CASING: 

"'" 
-------

,.,.__ __ ..,.._RISER PIPE 1.0.: ·· ?1/1./' Pv<.... 
TYPE OF RISER PIPE: -------.,.-SCH. '"to r---- BOREHOLE DIAMETER: .2.. 118 

1
' --------

[,otio----+--TYPE OF BACKFILL: 3/9'' 6WT?"-'t% • Crl\ P.S . , 
w----+- El..EVATION/DEPlH TOP OF.SEAL.:. I 0 

. . -,1. ., 
----"'f'- TYPE OF SEAL: r8 6J4,mJJt'f& 01.t es 

~--"'f'- DEPlH TOP OF SANO PACK: 

m----t!9------t-- ELEVATION/DEPlH TOP OF SCREEN: 

~liii-------t- TYPE OF SCREEN: SCH. ~0 fy L 

= ~ 
SLOT SIZE x l.ENGlH: {), 0 l O Y.. 5 ' 

~/t....'' 1.0. OF SCREEN: __ , ______ _ 

.. ~' 
<"'- I 

' I 
IC, . 

IP------t-- TYPE OF SANO PACK: 2.0 / 't 0 St L.\ C. ~. SANo 

!'-----+-- El..EVATION/DEPlH BOTTOM OF SCREEN: 

----+-- ElEVATION/DEPlH BOTIOM. OF SAND PACK: 
BACKFILL MATERIAL BELOW SAND: 

/t./A -------

----+-- ELEVATION/DEPlH OF HOI.£: 
' 111 
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WELL NO.: l JTUJ L(-5°"" 

Tetra Tech NUS, Inc. 

OVERBt.R>EN 
MONITORING WEL~SHEET 

STICK-UP 

PROJECT SWW\U '"/t1 SurP.~fI LOCATIONNl.OSCHMY.-C-sn:>t.J 
PROJECT NO. 0£J.. B BORING t:Z tuJ 'tS-
DATE BEGUN l - t3-ot;"' DATE COMPLETED t- V3-0S-
FIELD GEOLOGIST F~e:o W. R~Sffi 
GROUND ELEVATION DATUM 

DRIU£R Rt>4Jo~o 
DRIWNGSC.,Lrc.~ BS' 
METHOD OPT 
DEVELOPMENT o. . f> 
METHOD r v V'\;\. 

......----.----r- ELEVATION/liEIGHT OF TOP OF SURFACE CASING: _ __..../ __ 

UJS..LL
ASN-'Oo JJC\1.btJT 

01'-rr-: 
l-l8-D5" . 

--__,...i~---+- ELEVA TION/liEIGHT OF TOP OF RISER PIPE: 

........ ---TYPE OF SURFACE SEAL: 3/a ,, 13cuw""lTE.. 
. C...t-u r .s. 

.m-----1- l.D. OF SURFACE CASING: __ t-.J_A ___ _ 
TYPE OF SURFACE ·CASING: _____ _ 

k/A 

M-----t-- RISER PIPE J.D.: 3/1/' PVC-
TYPE OF RISER PIPE! --------

SC.. H. 'to 
n----+-- BOREHOLE DIAMElER: .l_ 'Is'' --------
.,.._--+--TYPE OF BACKFILL: 3fa'' f>'UJTS?A.J\'fl?.. 

C.H.\ p 5 . 

----+-- ELEVATION/DEPlH TOP OF. SEAL: 

-----+-- TIPE OF SEAL: '/g' ~wtr& CtttP.S 

~---+--DEPTH TOP OF SAND PACK: 

:1---t!011t-----1- ELEVATION/DEPTH TOP OF SCREEN: 

-s----+-- TIPE OF SCREEN: SCH. ~ 0 f V (.... 

SLOT SIZE x LENGlH: 0. 0 l 0 Y.. 5 • 

1.0. OF SCREEN: ~Iv'' 
_____ ..___ _____ __ 

I 

• 
10

1 

-ts 
1 l.1' 

----TYPE OF SAND PACK: 2.o/4 0 SiL.lC.~ ~o 

,...__---+- ELEVATION/DEPlH BOTIOM .OF SCREEN: 

---- ELEVATION/DEPlH BOTIOM OF SAND PACK: 
BACKFILL MATERIAL BELOW SAND: 

/VA -----

'"'----+-- ELEVATION/DEPlH Of HOLE: I 32.' 
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OVERBLR>EN 
MONITORING WE~SHEET 

STICK-UP 
Tetra Tech NUS, Inc.. (? ..... l .,JC:, L 
PROJECT SUiMV 1<>/q SufP.~fI LOCATIONNlOSCwmf:Yfbk..I 
PROJECT NO. 05"J.. B BORING l 7 Ttu 4 fu 
DATE BEGUN l- t:;-o') DATE COMPLETED \-\'?,-05"" 
FIELD GEOLOGIST J="(t...e:o W, l<~Sffi 
GROUND ELEVATION . DATUM 

WELL NO.: l f 1UJ Lf CJ 

DEVELOPMENT o.. . 
METHOD tvr1'\P 

...------+- El.£VATION/HEIGHT OF TOP OF SURFACE CASING: _ _.._/ __ 

r---r'!t----t--~A TI ON/HEIGHT OF TOP OF RISER PIPE: 

WELL-
~Art-100 

Dtw-rF- c: 
l-l8-0~ 

r.....---t-- l.D. OF SURFACE CASING:,..._-..tv..;..;A'-'-----
TYPE OF SURFACE CASING: _____ _ 

f.JP-
r.+----t-- RISER PIPE l.D.: ')/"1

11 
pyc_ 

TYPE OF RISER PIPE! -------SC..H. «to 
n----+- BOREHOLE DIAMElER:_.:l-;;..._.,.;'/_..e. .... ' '-----

r.+---+-TYPE OF BACKFILL: 3/e'' BvµTI?J..J\'\F-
ctt' PS . • 

I 

w----r- El.£VATION/l>EP1H TOP OF SEAL: / 0 

-----+-TYPE OF SEAL! '18' ~.n:. O-ue.s 

---- DEPlH TOP OF SAND PACK: 

1r1--1lf4---+-. El.£VA llON/l>EPlH TOP OF SCREEN: 

-Ei---+-- TYPE OF SCREEN: Sew. t.t 0 f V L 

SLOT SIZE x LENGlH: 0. 0 l Q Y... 5 1 

".>/ '~ I.D. OF SCREEN: ___ ........... t.t ______ _ 

"""8 
I 

110
1 

a---+- TYPE OF SAND PACK: 1o / '-t. 0 s I Ll c:. ~ S4.uo 

----t-- ELEVAllON/DEPlH BOTTOM OF SCREEN: 

~---r- El.£VATION/DEP1H BOTTOM OF SAND PACK: 
BACKFILL MA lERIAL BELOW SAND: NA --~~-

'----+- ELEVA llON/l>EPlH OF HOLE: 

f 

1 [ 'J 

-L19 

115
1 
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OVERBLRDEN 
MONITORING WE~SHEET 
. STICK-UP 

WELL NO.: \ l 1L<J '-{] 

Tetra Tech NUS, Inc. () o ~ ul..J C.... Lo c.,. 

PROJECT SUJ\V\ u ''/n Surr.RfI LOCATIONNltbCH~J--STI?U .. 
PROJECT NO. 0£.l.. B BORING \,"'1 n,..cJ J_ 
DA TE BEGUN \ - \1. ~ O 'l" DA TE. COMPLETED l ~ l?., -05" 
FIELD GEOLOGIST Pct..t:o W. R~Sffi 
GROUND ELEVATION DATUM 

DRIUER gt,J 0'1'. ~D 
ORIWNG sc..-::a:i BO ft8 
MElHOD OPT 
OEVEl.OPMENT o.. p 
MElHOO r v ""-

~ {)lo .... H TO(Ut...H.a 

~ w F-t..l-

..----.r-----+- ELEVATION/HEIGHT OF TOP OF SURFACE CASING: ll f:ti.· I 

.-----tt-----+- El.£VA TI ON/HEIGHT OF TOP Of RISER PIPE: 

r ~ool)Mf;JJ(;~ .. 
~~;..;.,..----;;.._~~H j p~.:~ ... ! 

~ \-l5-0S
~. 

~ SW'-~ S'.\ 
f.> ~._5. 

~---+-- I.O. OF SURFACE CASING:.--...;..IV.;;;.:A:..;..__.._ __ 
TYPE OF SURFACE CASING: _____ _ 

tJP. 
w---+-RISER PIPE J.D.: '3/t/' PVC... 

TYPE OF RISER PIPE! _______ _ 
~w. '10 

vi----+-- BOREHOLE DIAMETER:....;,'.l_;;..;;....;'/_.s;....'• ____ _ 

. ..,.._--+--TYPE OF BACKflll: 3/9
1

' 6JiµTI?A.A\'fF
Ctt.\ PS • ,. 

w----+-- ELEVA TION/DEPlH TOP Of SEAL: 

-----+--TYPE Of SEAL: 'Is' ~ii..1.n:. 01,r.s 

I 0 

~---+-- DEPlH TOP OF SAND PACK: 

lit----lliiil>---+- ELEVATION/DEPlH TOP OF SCREEN: 

~. -s----+- TYPE OF SCREEN: SCH. lt 0 ev (._ 
SLOT SIZE x LENGlH: 0. () l. 0 "/.. 5 ' 

'?>/1~ ,, l.D. OF SCREEN: _ _.._,...__ _____ _ 

I 
110 . 

g._ __ ...__ n'PE OF SAND PACK: 2.o/'-t 0 SlL\C.~ ~ 

. ELEVA 110N/DEP1H BOTTOM OF SCREEN: 
I 

r------+- ELEVAllON/DEPlH BOTTOM OF SAND PACK: 
BACKFILL MATERIAL BELOW SAND: 

lv'A • ----

~-~- ELEVAlla.l/DEPlH OF HOLE: 
- ,, 

I J ';, 
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_, 
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OVERBURDEN 
MONITORING WEW<SHEET 

STICK-UP 
Tetra Tech NUS, Inc. B t-lv'&n Lo&. 

PROJECT 5UJWtu '"/q Sur P.~fI LOCATIONNlVSCHmC-sTb0 
PROJECT NO. O?""J. S BORING l 7 JW <t 8 
DATE BEGUN I -LL.-os: DATE COMPLETED {r-1'2..-ocj 
FIELD GEOLOGIST FRso W, R.~Sffi 
GROUND ELEVATION DA TUM 

WELL NO.: 11 JLu 4 8 

DRILLER Rb,y Q'< &4.@ 
DRIWNGSC~60\tt8 S
METHOD OPT 
DEVELOPMENT o. . 
METHOD rv~1'\P 

....---..---+-ELEVATION/HEIGHT OF TOP OF SURFACE CASING: _ _.._ __ 

\ -t.'J -o~ 

SWL~3.4 

(?~5> 

--......-'41-----+- ELEVATION/HEIGHT OF TOP Of RISER PIPE: . 

......., ___ n'PE OF SURFACE SEAL: 3/a'' f3e:OTQ~lT£ 
C-H' r.s 

r..e----+-- I.D. OF SURFACE CASING: __ tv-....;..A ___ _ 
n'PE OF SURF' ACE CASING: 

f..Jll-

----RISER PIPE l.D.: ?l/t/' pyc., 
n'P.E OF RISER PIPE: _______ _ 

SW• '"tO 
v----+- BOREHOLE DIAMElER:_c'l.._'/_..s ..... '_' --------

.,..._--+-n'PE OF BACKFILL! 3/9'' \3€&J'Tt:>AJ\~ 
C..\-l\ p s 

---- ELEVATION/OEPTH TOP OF SEAL: 

---- n'PE OF SEAL: 
3/8' 6§...mµlr£ Ch, es 

P.!-.--+- DEPlH TOP OF SAND PACK: 

-----+--ELEVATION/DEPTH TOP OF SCREEN: 

~-----+- n'PE OF SCREEN: SC\.-t. "10 fVG

SLOT SIZE x LENGTH: Q, () l 0 Y. 5 1 

"}/u. ,, l.D. OF SCREEN: _ _._,..___ _____ _ 

I 

• 
0

1 

I 

I 10 1 

~-~-t-- n'PE OF SAND PACK: 1o/lt 0 SILlC:.~ S&vo 

ELEVA TION/OEPTH BOTTOM OF SCREEN: 

----t-- ELEVATION/DEPTH BOTTOM OF SAND PACK: 
BACKFIU.. MA lERIAL BELOW SAND: 

/./A ------

'-----+-- ELEVA TION/OEPTH OF HOLE: 
I 

I f <;'. 
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WELL NO.: I J'Ttu lt' 9 
QVERBlR)EN 

MONITORING WE~SHEET 
STICK-UP 

Tetra Tech NUS, Inc. ~o tZ \ 1\JV. L 0 Gr 

PROJECT SU;'W\-\ U I~/ q Suf P. ~fr LOCATION NlVSCHM\l...C-.s Tb tJ 
PROJECT NO. O?:J.. B BORING 1 ·7 TIY 't 'l 
DATE BEGUN \- P--os- DATE COMPLETED I -rz .. -os-
FIELD GEOLOGIST F<t..so W, RPo'V\Sffi 
GROUND ELEVATION DATUM 

DRILLER RMV o\f &u.uo 
DRIWNG sc...41- BOC 't 8 '>
METHOD OP' 
DEVELOPMENT o. , 
METHOD t v V'\.\. P 

.....----.i----+- ELEVATION/HEIGHT OF TOP OF SURFACE CASING: _ __._ __ 

\(}(>.LL. 

~A-UOotJrt 

DNT'E~ 

\-ts--o> 
I 

SwL-:. 1> 
~&~ 

------ ELEVA llON/HEIGHT OF TOP OF RISER PIPE: 

"""'---~TYPE OF SURFACE SEAL: 3/s '' BCtJ'TQ/.JlTE.. 
c...,-u e..s 

t.t---+- I.D. OF SURFACE CASING:. NA 
-·~ TYPE OF SURFACE CASING: _____ _ 

kl"-
,.,.__ __ -+-- RISER PIPE I.D.: '3/,./' Pv c... 

TYPE OF RISER PIPE: . . . 
SCH. '10 v---- BOREHOl.£ DIAMETER:_J..._· _'/ ..... s .... '• ____ _ 

1119----+--TYPE OF eACKFILL: 3/e'· BWTI?J..J\'\F
ctt' P 5 

---- ELEVAllON/l>EPlH TOP OF SEAL: 

----+-TYPE OF SEAL: '3/g' ~tJtrf Chtf.S 

~--- DEPlH TOP OF SAND PACK: 

r;~---l----+-- ELEVA llON/l>EPlH TOP. OF SCREEN: 

-i;;r----+-- TYPE OF ScREEN: Sc \.-t. ~ 0 e v L 

SLOT SIZE x LENGlH: 0. 0 l 0 Y.. 5 ' 
~./t....'' I.D. OF SCREEN:_~-..__-'-------

1~---+-- TYPE OF SAND PACK: 1o I Lt o st L.l c:. ~ SA.v-o 

~--+-- ELEVAllON/l>EPlH BOTTOM OF SCREEN: 

----+- ELEVAllON/l>EPlH BOTTOM OF SANO PACK: 
BACKFILL MATERIAL BELOW SAND: NA -------

'"----+-- ELEVAllON/DEPlH OF HOL.£: 

I 

• 
I ,o 

I ~I, 
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Tetra Tech NUS, Inc. 

OVERBURDEN 
MONITORING WELL-i(SHEET 

STICK-UP 
o (?,. t (fl L o L, 

PROJECT SUJ~ u ,, , , ] Sur P. RfI LOCATION NlV5Ct-1MY,..C,.ffi? J.J 
PROJECT NO. 05'.2. B BORING 17 TW c:>O 
DA TE BEGUN \ - \ ')..-OC: DA TE COMPLETED \-\'2..-0') 
FIELD GEOLOGIST Fet.so W. R~Sfil 
GROUND ELEVATION DA TUM 

YtilL NO.: l7TW S'O 

DRILL£R RM.Jo~ 
DRIW~Gl.lc.• ~ 
METHOD OPT 
DEVELOPMENT o. , 
METHOD r vV\f\P 

~--...i-----+- ELEVATION/HEIGHT OF TOP OF SURFACE CASING: ___ /_,.... 

\)Jli:t...L 

MJt~nJOc:>t>J~M 

01\-TC: 
\-\ 'i'"-OS- . 

SW L -=-t~G,? 

()G-.S 

.---....ii-----+- ELEVA TION/HElGHT OF TOP OF RISER PIPE: I 

....... ---rtPE OF SURFACE SEAL: 3/a" .13c;vroj.JtTE. . 
C..Hlf.S . · · . 

rA---+- 1.D. OF SURFACE CASING:,---..-tv,_· ._A _ _._ __ 
T'tPE OF SURFACE CASING: _____ _ 

f.J"' 
-----RISER PIPE J.D.: '3/t.t'' PVC.... 

T'tPE OF RISER PIPE! 
1iCH. 'to ----------

v----+- BOREHOLE OIAMETER:_:L_'-/ ..... s_'• ____ __. 
. 

...,._---t--T't'PE OF BACKFILL: 3/9'' f?(µJl;?l.J\'fe. 
Ct!\ PS . 

.,._ __ ....,__ ELEVA TION/OEPlH TOP OF SEAL: 

-----+- lYPE OF SEAL: 3/g' ~,.;,'[€. 0-·uP,S 

----+-- OEPlH TOP OF SANO PACK: 

M----iii!ll-----1- ELEVA TION/bEPlH TOP OF SCR£EN: 

~ll!i---+- rtPE OF SCREEN: Sc H. 'i o f v <:-...... 
SLOT SJZE x LENGlH:. 0. () l Q Y.. 5 ' 

LO. OF SCREEN: "}I 't'' -------------- :1 

• 
' I 0 

liif'll----t- TIPE OF SANO PACK: 1o / '-t. 0 S l Ll C.1\- S'ANO 

----1-- ELEVATION/OEPlH BOlTOM OF ~ 

----1-- ELEVATION/DEPlH BOTTOM OF SANO PACK: 
BACKFILL MAlERIAL BELOW SAND: 

llA --------

----+-· ELEVATION/l>EPlH OF HOLE: 1i1· 
' 
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OVERBURDEN 
MONITORING WELL~SHEET 

STICK-UP 
Tetra Tech NUS, Inc. ~o .t<tJ~ L t:t 

PROJECT SUJWl u ''='In SurP. ~f.I LOCATION NUECt-1M\L£.sn:? k-1 
PROJECT NO. 0£J..B BORING \:? TLV S:l 
DATE BEGUN \- \'l...~oir DATE COMPLETED t-rL-0'1 
FIELD GEOLOGIST Ff!..so (,l), R~Sffi 
GROUND ELEVATION DATUM 

WElL NO.: tZ 11-V 5' \ 

...------t-- ELEVATION/HEIGHT OF TOP OF SURFACE CASING: _ __._ __ 

t ("Vlo u \ TOCl 1 "-.H• 
~ W F-Ll-

.--..........ii-----+- ELEVA TI ON/HEIGHT OF TOP OF RISER PIPE: I 

(9 

~ it--· __ {)J_f;-_L.._L~~ 

i ~ht.Jfdot..J" 
~ OM"l:-: 

\-t'J~Oi) 

i 

......_--t-- l'rPE OF SURFACE SEAL: 3/a'' f3EtJTQµtTE. 
C...Hlf.S . · . 

rA------t--1.D. OF SURFACE CASJNG:,,___..fV ..... A...__ __ _ 
T'rPE OF SURFACE CASING: _____ _ 

fJP. 
M----r-- RISER PIPE 1.0.: "!1/1.t'' py <-

TIPE OF RISER PIPE! . -------
~C.H. t.tO 

n---+-- BORatOl.E OIAMETER:_,2__'/ ..... s_''-----
I . 

r.+---+--TIPE OF BACKFJLL: 3/g 
1 6vµ'{btJ \% 

C.tl\ rs · • 
I 

..---+-ELEVATION/DEPTH TOP OF.SEAL: I 0 

----TIPE OF SEAL: '/8' ~tr€- O·uf.S 
.......;3 I. 

t!!!.---+-- DEPTH TOP OF SANO PACK: ~ " 

~---t--TYPE OF SANO PACK: 1o/'-to Sll..lC. .... Sl.uo 

---+- ELEVATION/DEPTH BOTTOM OF. SCREEN:. I /0
1 

~ -----ELEVATION/DEPTH BOTTOM OF SANO PAa<: 
BACKFILL MATERIAL BELOW SAND: 

NA ---

----+- ELEVATION/DEPTH OF HOI.£: 
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WB.L NO.:\] JUJ 5 L 
OVERBURDEN 

MONITORING WE~SHEET 
STICK-UP 

Tetra Tech NUS, Inc. l t.J Li Lo <.:ri 

PROJECT SUJMU 1<,/q SufP.~fI LOCATioNNWSC.-l\~1t(.,£.sTL>kJ 
PROJECT NO. 0£J..B BORING ll JtV SL 
DA TE BEGUN l - l '1. -o? DATE COMPLETED\ - \'-\. -D'7 
FIELD GEOLOGIST F<?..p.o W. R~Sffi 
GROUND ELEVATION DATUM _______ _ 

~--i----+-- El.£VATION/l-IEIGHT OF TOP OF SURFACE CASING: _ __._ __ 

~ ("\. o ... j\ TO(t. I tJ la 

~ WF-LL-
lV 

i' 

-~1------+- El.£VATION/l-IEIGHT OF TOP OF RISER PIPE: 

......._ ____ 'TYPE OF SURFACE SEAL: 3/a ,, lkt:JW;Jrn; .. 
j 1--. ---r--l,u_E_L_L~~ 

2i 

c..,-u r.s. 

~ ~MJOOJJmF-

g ~\6.-': 
< 

\-t S-o-:> 

St.vL.-:::. ?...5 
(D&.-5 

.,.__ __ +-- l.D. Of SURFACE CASING:_""""~~J~A_.__ __ _ 
n'PE OF SURFACE CASING: 

µ11--

r.+----+- RISER PIPE 1.0.: '3/tt'' Pv<=-
lYPE OF RISER PIPE! _______ _ 

SC...H, '-tO 

vi------+- BOREHOLE DIAMElER: :J_ 'I 8 
11 

__:;,,.;;....;....=;._.,. ____ _ 

.......... ---+--TWE OF eACKFlU: 3/e'' Bfµ'R>"-'\'fe.. 
C..\-l\ p s 

.,._ __ .....__ ELEVATION/DEPTH TOP Of SEAL: 

___ ......_ 'TYPE OF SEAL! 3/$' ~,Jt'f€. O-u e.s 

~---+-- DEPTH TOP OF SANO PACK: 

jlo..--f!i!I~~---+~ El.£VATION/DEPTH TOP OF SCREEN: 

-s----+- nPE Of SCREEN: SC\-\.~ 0 · \>V (.._ 

SLOT SIZE x LENGTH: Q, 0 i Q Y.. 5 1 

"?>/ ,, 
l.D. OF SCREEN:_-.:......'f:.--------

I 

• 
' 10 

I 
A.. ( () 

11~' 

~--.......__ nPE OF SAND PACK: 1o / '-t 0 s tt...\ c. ~ ~o 

~---+-ELEVATION/DEPTH BOTTOM OF SCREDt 

1-----+- ELEVATION/DEPTH BOTTOM Of SAND PACK: 
BACKFlL.L MA TERI AL BB.OW SAND: 

!VA -~--

i----+- El.£VATION/DEPTH OF HOLE: 

1 lS 
I 

I 

I \ '(?, • 
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VEl.L NO.: 11TW5) 
OVERBlH>EN 

MONITORING W~SHEET 
STICK-UP 

Tetra Tech NUS, Inc. (3 0 "" "1CA Lo 
PROJECT SUJ\V\ v 1(,/q Surr.\ffL LOCATIONNIOSCHmt:-sTbk.J 
PROJECT NO. 0£.J. €, BORING \,] TLv S-3 
DA TE BEGUN t- V?>- 05"' DA TE COMPLETED\-\)· 05"" 

DRILLER RMJ O\( &4.uo 
DRIWNG Sc Lt c..~Bo \ '-\ S 5" 
METHOD OPT 

FIELD GEOLOGIST P«..so W, R~Sffi 
GROUND ELEVATION DATUM _______ _ 

DEVELOPMENT o. . 
METHOD tvV'\l\..P 

...... ---.r-----t-- ELEVATION/HEIGHT Of TOP Of SURFACE CASING: / 

__ _....J.------1-- ELEVA TI ON/HEIGHT OF TOP Of RISER PIPE: 

......... ____ TYPE OF SURFACE SEAL: 3/a '' '3cµTO"-'lTG 
c..tt' r..s 

:.a----1- 1.0. Of SURFACE CASING: tv A 
TYPE OF SURFACE CASING: ___ ___ 

fYi' 
--------RISER PIPE 1.0.: 3/Lt'' Pv<-

TYPE OF RISER PIPE! _______ _ 
sw. 'to 

~--- BOREHOLE OIAMETER:_;:;L=..;;...;'/~s~''-----

L4----+--TYPE OF BACKFILL: 3fe'' Blfµ'It?J..J\'\F
C.\-l\ p 5 

------- ELEVATION/DEPTH TOP OF SEAL: 
3J If . 

----+-TYPE OF SEAL: r8 ~·r£ Chtes 

I'll'-.---+- DEPTH TOP OF SANO PACK: 

t---N-----1-- ELEVA TI ON/DEPTH TOP OF SCREEN: 

-Iii---+- TYPE OF SCREEN: SC\.-t. ~ 0 f V C..... 
A() -r::-f SLOT SIZE x LENGTH: ..11V~·.=.:..l ..3110.........:."1-___.;z'----

'?J/ ,, 1.0. OF SCREEN:_.....:....'f":....-_____ _ 

I 

• 
. I 

,o 

r'-] I 

110
1 

a----+-TYPE OF SAND PACK: 1o/'1. 0 SlLlC:.~ S&uo 

~--+- ELEVATION/DEPTH BOTTOM OF SCREEN: 

---- B..EVATION/DEPTH BOTTOM Of SANO PACK: 
BACKFILL MA lERIAL BELOW SANO: 

NA ----

----+- ELEVATION/DEPTH OF HOLE: 
·r' t·I J 
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OVERBLRDEN 
MONITORING WEW<-SHEET 

STICK-UP 
Tetra Tech NUS, Inc. (Z t . ..; Lo. C.:n 

PROJECT SUIM u ''/q Suf\'.~fI LOCATIONNltOCwme-.s10k.J 
PROJECT NO. 05"J. B BORING l'J TW '7 f..1 
DATE BEGUN l-l)-oS- DATE COMPLETED i-\~-OS-
FIELD GEOLOGIST FC?-t-o W, \"{~Sffi 
GROUND ELEVATION DATUM 

WEU.. NO.: (] TUJ 5 t.f 

ORIU£R Rr.N Q'( &uwo 
ORIWNG sc...Uc'Q-Bot '1. ~s
METHOO OPT. 
DEVELOPMENT o. , 
METHOD t vrkP 

.....-------1-- ELEVAllON/HaGHT OF TOP Of SURFACE CASING:--..--s-1 __ 

.---........ i------+- ELEVA llON/HaGHT OF TOP OF RISER PIPE: 

~1----.----~"1""""iH 
i . WE-l-L
·:l\ 
~ ~0()>J(t46µ'r 

~ O~rF-: 

l-lS-oS-
I 

Sw (....::. ). 0 

(?J&> 

~--+- r.o. OF SURFACE CASJNG: __ f.J__.A_. ---
TYPE OF SURFACE CASING: ------

1.J~ -

,...__ __ +-RISER PIPE 1.0.: '3/,/' pyc..,. 
TYPE OF RISER PIPE! --------bC..Hf '10 v---- BOREHOt.E DIAMElER:_J..._· _'/....,.s ..... ' '-----

. I 

L4e---+--TYPE OF BACKFILI.! 3/9 
1 

~fµTI?AJ\"\F-
Ct!\ P 5 . 

---- ELEVATION/DEPTH TOP OF. SEAL: · 

-----+-- TWE OF SEAL: '5/~r Brit..rrotJt r£ CH l f.S 

m----t-- DEPTH TOP OF SAND PACK: 

• 
I 

10 

~a' 

I 
·1 -------+- ELEVA llON/DEPTH TOP OF SCREEN: , I 11 , 
., . ----+- TYPE OF SCREEN: SCH •. '-\ 0 f V L 

SLOT SIZE )(, LENGTH: D. 0' 0 ..,.. 5 • 

1.0. OF SCREEN: , ~I 't' I __ ......_. ____________ _ 

~--+- TYPE OF SAND PACK: 2.o I tt o s 1 L.l c.-.. SA.uo 

.,f 

-----+- ElEVAllON/DEPTH BOTTOM OF SCREEN: 

----- ELEvAllON/DEPTH BOTIOM OF SAND PACK: 
BACKFILL MATERIAL BELOW SAND: 

t/fe . , I. ; 

WA -------

'------1-- ELEVA llON/DEPlH OF HOLE: 1/fc,' 
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WELL NO.: l 7 tz.u S--S 

PROJECT SUJ'MV '""1 Sur P.\?fL LOCATIONNW5CHmC-sTbt-J 
PROJECT NO. 0? .2. S BORING \] Tt¥ 5:5: 
DATE BEGUN l- L1...-0S- DATE COMPLETED t--tz..~os-
FIELD GEOLOGIST J=:et..so W, R~Sffi 
GROUND ELEVATION DATUM 

..-..---.r---+- B..EVATION/HEIGHT OF TOP OF SURFACE CASING: I 

------ B..EVAllON/HEIGHT OF TOP Of RISER PIPE: · 

........_---+-TYPE OF SURFACE SEAL: 3/a '' i3Et.JTQ/.JlT£ 
C...t-Hrs · · 

r.......~-T-1.D. OF SURFACE CASING:-_N_A ___ _ 
TYPE OF SURFACE CASING: ------

bl" 
'7,J ,, 

M----+- RISER PIPE 1.0.: I Lf py C... 
1WE OF RISER PIPE! -------SCH, 'tO 

vi----+-- BOREHOLE DIAMETER:_J...'"""· .....;'J_..s.._''-----

..,_ __ -+- B..EVAllON/OEPlH TOP .·OF. SEAL: 

----......-TYPE OF SEAL! 'Is' ~lf€. 0-1,es 
~---+--DEPTH TOP Of SANO PACK: 

n---1~--+- B..EVATION/DEPTH TOP OF SCREEN: 

-------+-- TYPE OF SCREEN: Sew. ~ o Py c... 
SLOT SIZE x LENGTH: . 0. 0 l Q Y.. 5 ' 

~/u'4 1.0. OF SCREEN:_ ............ 
2
..__ _____ _ 

I 

• 
10 

,....,7 f 

I 1
1 

I 

a----+-TIPE OF SAND PACK: 10/1..t 0 SH ... lC.~ 9A.v0 

( . 

---------+-- B..EVATION/DEPTH BOTTOM OF SCREEN: I /l.j 

----B..EVATION/DEPTH BOTTOM OF SANO PACK: 
BACKFILL MA lERIAL eaow SANO: 

---Ll9 
/.IA ~---~ 

'----+- ElEVAllON/DEPlH OF HCl.E: I /4' 
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OVERBLR>EN 
MONITORING WELL~SHEET 

STICK-UP 
Tetra Tech NUS, Inc. a. ~ Lo 
PROJECT SUJ\V\U ''flJ SufP.«fI LOCATIONNU.0CHML.C-.sTbkJ 
PROJECT NO. 05"J.. s BORING 1'1 rw S"(q 

DA TE BEGUN l -- I '1-05°" DA TE COMPLETED \- \ 'i-O~ 
FIELD GEOLOGIST Fcq;o (J.J, R~Sffi 
GROUND ELEVATION ·DATUM 

WEU. NO.: \ J TW 5" ~ 

DRIUER RP?J ()\( &z..t,.un 
DRILUNG cc.c, uc.:+1=-BOt«tS,
METHOD op-, 
DEVELOPMENT o.. . 

. METHOD t vOi\.f> 

...-----+- a.EVATION/HEIGHT OF TOP OF SURFACE CASING: _ __...../ __ 

~ ()\.ou \ TO(t1...Sl. 

~ Wl:Ll.-
lii 

..--.""4t-----+- a.EVATION/HEIGHT Of TOP OF RISER PIPE: I 

! it-· ----r-lJJ-~---L-L~~lo"Jt 

i ~~00/JfttfW 
.~ . DA:JE: 

~--+--TIPE OF suRFACE SEAL: 3/a'' BetJJ?;..1tn:. 
C-l-ues 

\,-\<(3-05" 

,.,,.._ __ _,___ I.D. OF SURFACE CASING: ...;;.t:v..;.,;A;..;.__ __ _ 
TIPE OF SURFACE CASING: 

bl" 
..,,._ __ ,..__RISER PIPE 1.0.: '3/1./' Pvc.. 

TYPE Of RISER PIPE! -------SCH. 'iO 
vs---...._ BOREHOLE DIAMETER:.....;;l..;;;...;....;'J_s:....''-----

u-.--...._TIPE OF BACKFIU: 3/9'' 6f?b)'J3:>A,J\'\F
Ctt.\ p .5 • 

.,.._ __ -+- a.EVATION/DEPlH TOP OF. SEAL: I 0 

-----+- TIPE OF SEAL: '/g' ~,.Jtf"£ Ch t P.s 

~---+- DEPlH TOP OF SAND PACK: 

11it1--1!iio----+-- ELEVA TION/DEPlH TOP OF SCREEN: 

-H----+- TIPE OF SCREEN: SC \-t. ~ 0. (>V L 
SLOT SIZE x LENGTH: 0. 0 l 0 ¥- 5 • 

~I ,, 
I.D. OF SCREEN: _....:....:'11....---'-' -----

t 11 

m...--+- TIPE OF SAND PACK: 1o / 't o s it..l c. ..._ SANO 

---+-- a.EVATION/DEPlH BOTTOM OF SCREEN: 

----+- a.EVATION/DEPlH BOTTOM OF SAND PACK: 
BACKFILL MA lERIAL ea.ow SAND: 

/VA ----

-----+- ELEVA TI<»l/DEPlH OF HOLE: 

~ 

, 

I 
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OVERBURDEN 
MONITORING WEW<SHEET 

STICK-UP 
Tetra Tech NUS, Inc. C> 0 R. \ L 

PROJECT SUJ\\-1 u 1(,/ q Suf P. \ffL LOCATION NtVSCt-1mcsn:l kJ 
PROJECT NO. 0£J, B BORING \"l'TI.U ff J 
DA TE BEGUN \- \ '-\ - o S: DA TE COMPLETED \.-- I ""\,- O~ 
FIELD GEOLOGIST F<?-go W. Rl-W\l\Sffi 
GROUND ELEVATION DA TUM 

WELL NO.: \' IW 5 7 

DRIUER RMY o't' &l.M.Jo 
DRIWNG .5C.. 4 c..~e,o l'-t5 S" 
METHOD OPT 
DEVELOPMENT o. . 
METHOD f" v •'h. P 

......----..-----t- ELEVATION/HEIGHT OF TOP OF SURFACE CASING: I 

°' {)lo 1o.H TO(U "-.)Lo 

~ w F-l-L-
__ _........._ _ ___.._ a.EVA TION/HEIGHT OF TOP OF RISER PIPE: I 

~ 

\- \ '6-05"" 

w I 

~L~f.~ 

~&S 

r...m---+-1.0. OF SURFACE CASING:,,,...._."'"'"fV--..A ___ _ 
TYPE_OF SURFACE CASING: _____ _ 

.. k!4ti. 

fit---+- RISER PIPE 1.0.: 3/,/' Pv c_. 
TYPE OF RISER PIPE! _______ _ 

SC.H, '10 
.,_ __ ....._ BOREHOLE DIAMETER: ~'Is 1' _;;;_.....;....:o;...._ ____ _ 

fAm.---+-TYPE Of BACKFILL: 3/g,, Br;µ~ \'\t=.. 
CtttPS 

___ ....._ a.EVATION/DEPlH ToP OF.SEAL: 

._ __ ......._ TYPE OF SEAL: '/a' Bgµmµ tr£ CM l PS 

___ ...._ DEPnt TOP OF SAND PACK: 

(l---liili----1-- a.EVATION/DEPlH TOP OF SCREEN: 

----+- TYPE OF SCREEN: SCH. '10 f V C

SL.OT SIZE x LENGlH:. Q,Ol 0 "I- ·5 • 
3/ ,, I.D. OF SCREEN:_...:...."r.:.,_ _____ _ 

• 
( 

10 

I'-' 'tS" 
I 

1Ci.< 
I 

a-----+- TYPE OF SAND PACK: 1o / <t o st L.l c. ~ SANO 

I 

Ii-----+- a.EVATION/bEPlH BOTTOM OF SCREEN: I /I,~ 
~I 

---- ELEVATION/DEPlH BOTTOM OF SANO PACK: ~ 
BACKFILL MA lERIAL BELOW SANO: ____ _ 

WA 
I 

---- ELEVATION/DEPlH OF HOLE: 1 //,} 
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OVERBLRDEN 
MONITORING wEW<sHEET 

STICK-UP 
Tetra Tech NUS, Inc. c:> R.. i we.. Lo c;.. 

PROJECT 5<.AJWi u 1(,/q Sur P. UfL LOCATION NUbCHMlkC-Yfb 0 
PROJECT NO. 0£4 B . BORING \Jnµ ra 
DA TE BEGUN \ - \ t..t,-o S- DA TE COMPLETED \-\\...\-OS--
FIELD GEOLOGIST P<t.e:o W. R~Sffi 
GROUND ELEVATION DATUM 

WEU.. NO.:l]TW S8 

DRILLER i(f::.N O't' &4.µo 
DRIWNG '$ c. t..l c:. # f?>C>t '19; 
METHOO 0 Pl 
DEVELOPMENT 
METHOD Pufl!\.P 

....--...... i----t- ELEVATION/HEIGHT OF TOP OF SURFACE CASING:_--6.. __ 

-'. ('Ylo .... u TO(l nJ la 

~ WF-Ll-
.--_..ii-----+- ELEVATION/HEIGHT OF TOP OF RISER PIPE: I 

tii 

WELL
~ecv \'le('.:lrtf"IL. 

Aewoo~€VT 

0Pr-TE ~ 

' - \ s- 05" 
. . ( 

StvL-::. 2. l 
(3&..S 

rA-...__-+- 1.0. OF SURFACE CASING:,,....-_N_.A ___ ....._ 
TYPE OF SURFACE CASING: _____ _ 

f..J"' 
w-----+-- RISER PIPE 1.0.: ?>/ t/' p V (.... 

TYPE OF RISER PIPE: ----------SC..H. '10 
.,..,_ ____ BOREHOLE OIAMElER:_.cl-..... · .... 'J...,.s.._''-----

.,.._--+--TIPE OF BACKFilL: 3/9
1
' 8WTI?.u\'\F

Ctll P 5 • 
' ..---+- aEVATION/DEPlH TOP OF SEAL: I C) 

.,, h . 

----+- TYPE OF SEAL! r8 ~tf€.. C-\\ r.s 
~--+- DEPlH TOP OF SANO PACK: 

.,... ______ El£VATION/DEP1H TOP OF SCREEN: 

--11iii---+- TYPE OF SCREEN: Sc\.-4.. 41 o f v c:... 
SLOT SIZE x LENGlH: 0. ()' Q Y.. 5 ' 

1.0. OF SCREEN: · "} / t.t'' ------------

-- ' A--'j 

a:, I . 
I o 

a-----+-- TIPE OF SANO PACK: 2.o/'-t 0 Sit..\ C.i\- Sh.JO 

~--+- ELEVATION/DEPlH BOTTOM OF SCREEN: 

f-----+- El£VATION/DEP1H BOTTOM OF SAND PACK: 
BACKFlU. MA lERIAl BELOW SAND: 

WA ----

'----+-- ELEVATION/DEPlH OF HOLE:. 

I 
I l3 tl. 

I 

I \'°!> 
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W£LL NO.: \)TW5C\ 

PROJECT SW"" v '"/q Suf\'.~fI LOCATioNNtOSCt-1mc:srt:>/J 
PROJECT NO. 0£J.. B BORING t I TLu 55:1 
DA TE BEGUN l - l '1:- OS..- DA TE COMPLETED l- l L\-0 > 
FIELD GEOLOGIST F(t..e:o W. R~Sffi 
GROUND ELEVATION DATUM 

DRIUER f~Q\(~ 
ORIWNG~LlC'30(48,
ME1HOO OP I 
DEVELOPMENT o. . 
MElHOO r v\'\l\.P 

...------+-ELEVATION/HEIGHT OF TOP OF SURFACE CASING: _ __._ __ 

~--.-tt----+- ELEVA TI ON/HEIGHT OF TOP OF RISER PIPE: 

I',._--+- 1.0. OF SURFACE CASING: __ tv_A __ _ 
TYPE OF SURFACE CASING: _____ _ 

kl~ _, 

----RISER PIPE 1.0.: 3/t.t'; Pv<:
TYPE OF RISER PIPE! --------

S~ H. '10 

n----i-- BOREHOLE DIAMETER:_;L_· _'/ ..... s_''-----

.,.._--+--TYPE OF eACKFill: 3/e'' Bwn:>.u,'fF
c..,-u p 5 

---- ELEVATION/bEPTH TOP OF SEAL: 

-----+- TYPE OF SEAL: '3/g' ~,.,; t '[€. Ch l P.S 

~--- DEPTH TOP OF SANO PACK: 

r.:t----1!!9-::,,----+-- ELEVATION/DEPTH TOP OF SCREEN: 

~ ~ --...is---~ TYPE OF SCREEN: SC~. ~ 0 \> V L 

SLOT SIZE x LENGlH: (), 0 t 0 "'/. 5 ' 
'?>/ ,, I.O. OF SCREEN:_~'t.__ _______ --'-

• 
I 0

1 

I 7' 

a-----+-- TYPE OF SAND PACK: 1.o /Lt 0 Sit..l C.'1..- ~o 

~--+- ELEVATION/DEPTH BOTTOM OF SCREEN: 

---- ELEVATION/DEPlH BOTTOM OF SANO PACK: 
BACKFILL MATERIAL eaow SAND: 

NA --------

-..,.----+- ELEVATION/bEPTH OF HOLE: I lL' 
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OVERBURDEN 
MONITORING W~SHEET 

STICK-UP 

WELL NO.: \]TIJJ'-0 

Tetra Tech NUS, Inc. 0 R.. \ "1 <... L 0 

PROJECT SUI\\-\ u l(;i/q Suf \>. ~f.[ LOCATION NlUSCl-n .. ru.,c;..~;rt>u DRILLER RMJ OJ' ~D 
DRIWNG sc..uc.•60\'-tSS
MErnOD OP'T 

PROJECT NO. os=a B BORING \l\WGzQ 
DATE BEGUN \-\&...\.·OS: DATE COMPLETED t-/'f·0':1 
FIELD GEOLOGIST F"CLE:o (.t), R~Sffi DEVELOPMENT o. . c.. 

MErnOD I"" vV"\r GROUND ELEVATION ' DATUM 

...--------+- ElEVATIONjHaGHT OF TOP OF SURFACE CASING: _ _.._! __ 

W&l..'
~~Gur 

D~<\E: 

~- lS-o5 

SwL-::.. /.~' 
e~:> 

.-----.-4t-----t-- ELEVATIONjHaGHT OF TOP OF RISER PIPE: I 

. 31.. . 
"""""--- TYPE Of:" SURFACE SEAL: 18. BEt..YrQIJ lTE 

C...H \ r..s. · . . 
~--+- I.D. OF SURFACE CASJNG:_.._N_..._A ___ _ 

TYPE OF SURFACE CASING: _____ _ 

kl~ 

.,.__ __ +- RISER PIPE I.o.: '3/,/' Pv '
TYPE OF RISER PIPE: . ---------SC..H. '10 v---- BOREHOLE DIAMETER:_:l.._'f_s_''-----

..----+- ElEVATION/DEPTH TOP OF SEAL: 

----TYPE OF SEAL: '!8' ~tJtU:. CktP.S 

m---+- DEPTH TOP OF SANO PAa<: 

• 
I 0

1 

~s' 

17
1 

1'1---1!9---+- a.EVA TION/DEPlH TOP OF SCREEN: _ _ 

~· ~---+- TYPE OF SCREEN: SCH. "\ 0 {'V (.... 

t.1 -

SLOT SIZE x LENGTH: CJ.(') l Q "I- 5 ' 
'!»/ ,, 

I.D. OF SCREEN: <t ----------

~---t--TYPE OF SAND PAa<: 1.o/1..t. 0 Slt..lC.~ ~0 

----+- ElEVATION/DEPlH BOTTOM OF SCREEN: 

f-------+-- ElEVATION/DEPlH BOTTOM OF SAND PAa<: 
BAa<f1U. MATERIAL BELOW SAND: 

WA ------

---+-- ELEVATION/DEPTH OF HOLE: 
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: 

Tetra Tech NUS, Inc. 

OVERBLR>EN 
MONITORING WE~SHEET 

STICK-UP 

PROJECT SWW1u '"/q SufP.~fI LOCATIONNU1SCt-1me-sn:>u 
PROJECT NO. 0£J. B BORING t7,-c.,v '2. \ 
DATE BEGUN 1-l't-DS- DATE COMPLETED l-t't-0'2 
FIELD GEOLOGIST PCLgo W. R~S€11... 
GROUND ELEVATION DATUM --------

WELL NO.: \] IW' \. 

DRILLER RMV o'< &two 
DRIWNG LtC. SC..""'601't8> 
METHoo oPr 
DEVELOPMENT o. , 
METHOD .- v tV\.P 

....-------t--ELEVATION/HEIGHT OF TOP OF SURFACE CASING: _ __._ __ 

__ ....__ ___ ........ , ELEVATION/HEIGHT OF TOP OF RISER PIPE: I 

j t-. __,...W-6-_L.._L--~-H """---+-TYPE OF SURFACE SEAL: 3/a fc BcµTt;?/.JlTE. 
C ... \-lle.S . 

~ Af.J Ob1-1Mfi'Vr 
~ 
~ D~T'"E-~ 

t -\8-0fJ 

SWL~Ls' 

f,&.S 

---- l.D. OF SURFACE CASING:~...._tv ...... A---~--
TYPE ·OF ~ACE CASING: _____ _ 

~.· k}i' 

M----+-- RISER PIPE 1.0.: ~/t/' PVC
TYPE OF RISER PIPE! --------SC..H. ~Q v----- BOREHOLE DIAMETER:_.l.._' _'/_,.s...._''-----

w.---+--TYPE OF BACKFILL: 3/0
1

' BwTI?kl\~ 
C..H\PS . 

...-.---+-- ELEVATION/DEPTH TOP OF SEAL: 

-----+-- TYPE OF SEAL: 3/g' ~tJ t 'f€. Ch l P.S 

--~----- DEPlH TOP OF SAND PACK: 

~..._--liit-------+-- ELEVATION/DEPTH TOP OF SCREEN: 

-fiii---.,...-+- TYPE OF SCREEN: SC\-{. '10 (> V c_· 

SLOT SIZE x LENGTH: (), 0 l 0 Y. 5 1 

~/u'' l.D. OF SCREEN: _ _.._,.___ _____ _ 

• . I 
10 

r- .3 1, 

C"' I 
I ~ 

---- TYPE OF SAND PACK: · 1o/ ct o st c...\ c:. ~ SANO 

1>-----+- ELEVAllON/DEPlH BOTTOM OF SCREEN: 

r---+- ELEVATION/DEPTH BOTTOM OF SAND PACK:' 
BACKFILL MATERIAL BELOW SANO: 

NA ---

i----1-- ELEVATION/DEPlH OF HOLE: 

I 10' 

~ 

1l0
1 

• 
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OVERBURDEN 
MONITORING WELL*SHEET 

STICK-UP 
Tetra Tech NUS, Inc. O HJ~ L-
PROJECT SUiMV 1"ft1 SufP.~f.I LOCATioNNUbCHr.ru..&sTI?0 
PROJECT NO. os:.i.a BORING \] TW Co "J.... 
DA 1E BEGUN l- \ ""'\ -02: DA 1E COMPLElED \- \"t-D£ 
FIELD GEOLOGIST F<t.t:o W, R~Sffi 
GROUND ELEVATION DA TUM· 

Wfil NO.: \7 TLV (;, :i_ 

DRILLER gMJ&'< Blzwo 
DRIWHG S~t:..~\'19S
METiiOO OPT 
DEVELOPMENT o.. 
METiiOO f vt'\\.P' 

,...... _ _...-----+-El.£VA110N/HEIGHT OF TOP OF SURFACE CASING: _ __.._/ __ 

------ El.£VA110N/HEIGHT OF TOP OF RISER PIPE: [ 

. 31 " 
E it-·---r-W_E_L-_L._ill:':"'T'__..,. 

'---+--TYPE OF SURFACE SEAL: [8 l3Ef..JJ3>/.JlTE. 
C...H \f.S · 

~ fW;Jw.JPt>tJ 

. ·I O~rF-: 
< l-lS-OS-

SwL-:. ts' 
S(:,..5 

\ 
i 

~--+-- l.D. OF SURFACE; CASING: _ _...N.....;A _____ __ 
TYPE OF SURFACE CASING: _____ _ 

. f.J" 

ll+---+- RISER PIPE 1.0.: '3/tt'' Pv<
TYPE· OF RISER PIPE: -------

~CH. 410 v---- BOREHOLE OIAMElER:_J..._'f ..... s_''-----

.,.._--+-1YPE OF BACKFlll: 3/9'' 6fiµ'J3;W\1J?-
C.H \PS . 

---- El.£VAllON/bEP1H TOP OF SEAL: 
. 31" -------+-- 1YPE OF SEAL: (8 ~,._, t U:. Ch lfS 

~--- DEPTH TOP OF SAND PACK: 

---1~---t--- nEVAllON/bEPTH TOP OF SCREEN: 

--....i;;r----t---TYPE OF SCREEN: SCH. «-to ev<::-
SLOT SIZE .x . LENGTH: 0, 0 t Q '1- 5 ' 

~/u'' 1.0. OF SCREEN: _ _..__.:::t ___ __... __ _ 

• 
IQ I 

"'-// 

iwt-----t--- TYPE OF SAND PACK! l.o/lt 0 StLlC"'- S4.uo 

i------r- El.£VAllON/bEP1H BOTTOM OF SCREEN: 

----El.£VA110N/bEPTH BOTTOM OF SANO PACK: 
BACKFILL MA lERIAL Ba.OW SAND: 

/VA ~---

'---+-- nEVAllON/bEPTH OF HOLE: 

/ 

I 8.~ 
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OVERBlllDEN 
MONITORING weW<stEET 

STICK-UP 

WELL NO.: \ 7 JW C, °3, 

Tetra Tech NUS, Inc. B rt.H.Jb Lo&. 
PROJECT SUJ~v ''{q Suf \>.~fI LOCATIONNfOSCHme-sT"tlkJ 
PROJECT NO. OS:J...B BORING l1Tul (q 3 
DA TE BEGUN l - \C=t • 02' DA TE COMPLETED l - LY..- o 5"' 
FIELD GEOLOGIST P~Eo W. R.PcYV\Sffi 
GROUND ELEVATION DATUM 

0R1UER Rw o'( &zwo 
ORIWNG SC. L\(.. ~60\"\:9S

ME1HOO OPT 

~MENT f\.J~p 

........ ---.:----t--EL£VATION/HEIGHT Of TOP Of SURFACE CASING:_~/ __ 

I 

SwL-::.. I 

..---.......ii-----+- EL£VATION/HEIGHT Of TOP OF RISER PIPE: 

.,_ _ _.,._ l.D. Of SURFACE CASING:,,___tv ____ A ___ . 
TYPE Of SURFACE CASING: _____ _ 

f.,JP-

M----+- RISER PIPE 1.0.: 3/t./' PVC
TYPE Of RISER PIPE! --------

~CH( 'TO 
....---- BOREHOLE DIAMElER:_;L_'J .... s_''-----

I 

CJ&S 
.......... --+--l'l'PE OF BACKALL: 3/r/' f>l[µJl?A-1~'\F- • Ctl\ PS . 

. o' ---- EL£VATION/bEP1H TOP OF SEAL: I 

----+-- TYPE OF SEAL! '!Bf ~·T& O-u rs 
111!11!--.--+-- DEPlH TOP OF SANO PACK: /\.; 2.f>' 

I .. 
r,:1--__,.~--+- EL£VATION/bEP1lf TOP OF SCREEN: 14.S 

E-

-n----+-- TYPE OF SCREEN: Sc~. ~ Q f V L 

·~ 

- I 
SLOT SIZE x LENGlH: 0. 0 \ Q "" 5 ~ 

1.0. OF. SCREEN: ~I 'r I' _......__. ________ _ 

a---------+- l'l'PE OF SAND PACK: 10 / 4 0 Si t..l c."' ~-0 

~---+- EL£VATION/bEP1H BOTTOM Of SCREEN: 

---+- EL£VATION/llEP1H BOTTOM OF SANO PACK: 
BACKAll MA lERJAL BEl.OW SANO: 

WA -------

'----+-- ELEVA TION/llEPlH Of HOLE: 

I 
I Cf. S-

1 <f •• 

. I , ,,5 
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OVERBURDEN 
MONITORING WEW<SHEET 

WEU. NO.: ( ] JUJ C, '-\ 

STICK-UP 
Tetra Tech NUS, Inc. ~ o Rt f\./ C:. lo · 
PROJECT 5UJMU '"/q Suf P.RIT LOCATIONNU:5C1:-1mC-sTbi.J DRILLER g,...._, 0'1 &z..M;o 

ORILUltG SC-. UC. ~SOl 41-8'.J 
MEniOD OPT 

PROJECT NO. 0£J.. B BORING \JTW <P '1 
DATE BEGUN 1-l'f '05 DATE COMPLETED l-\'1-0S 
FIELD GEOLOGIST Fet..s:o W, \l~Sffi DEVELOPMENT o. , 

MEniOD r vfli\P GROUND ELEVATION DA TUM 

-------1-- ELEVATIONftfEIGHT OF TOP OF SURFACE: CASING:_---'---

Y\\6IJ\ 

D~TE-~· 

\-\<o-os-
I 

SwL-::. {,5 . 
C>&S 

---...i.__---+- ELEVATIONftfEIGHT OF TOP OF RISER PIPE: 

r..-...--+- l.D. OF SURFACE CASING:_,_·. ---:.IV.;:;.:A;..;.._ __ _ 
TYPE OF SURFA~,.(~NG: ------

f..J~ 

&to---+- RISER PIPE I.O.: '3/t.t'' pyc_ 
TYPE OF RISER PIPE: -------

SCH. 410 

vi----1-- BOREHOLE DIAMETER:...;J...:;..;· ;;;..;'/~s::...'-' -----

· 3l '' n w.---.f-l'(p[ OF BACKFILL: z9 v6/J1t>AJ''\e. 
C..tt\ PS 

I 

w----+-- ELEVATION/DEPTH TOP OF.SEAL: . I 0
1 

. ''" ._ __ ...__ TYPE OF SEAL: f8 ~tffu 01.l f.S 

~---+- DEPTH TOP OF SAND PACK: """' I# 5" ' 

~---1~--+- ELEVATION/OEPlH TOP OF SCREEN: I 3S 1 

-er----+-- 'NPE OF SCREEN: SC\-t. t.t 0 f Y 4-
SLOT SIZE x LENGlH: 0. 0 l 0 V. 5 1 

'!2..1 ,, 
l.D. OF SCREEN:_· j-=-.i"t'Lo..-__ ___.......__ __ 

Eh----+-- TYPE OF SAND PACK: 1o /Lt 0 s. Ll c. A.- ~o 

~---+- ELEVA TION/OEPTH BOTTOM OF SCREEN: 

,___ _ ___..._ ELEVATION/OEPlH BOTTOM OF SAND PACK: 
BACKFILL MAlERIAL BELOW SAND: ____ _ 

NA 

----- ElEVATION/DEPlH OF HOLE: 

1 as' 
1 s.s• 

05' Io. 
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~ BORING NO.: ( "°""""O 1$ 

·~ Tetra Tech NUS, Inc. OVERBURDEN MONITORING WELL SHEET 

PROJECT: t-iw<;. C.~'i.,TO,..,. DRILLING Co.: Q\.A.oLtJJ A. BORING No.: ~' 

PROJECT No.: Noc; d-$ DRILLER: 'il\TI.l\-"'* 01lDATE COMPLETED: " t• ,, 

SITE: s,.w.....,..u... lb DRILLING METHOD: HSA NORTHING: 
GEOLOGIST: S. N'Ctl... DEV. METHOD: ~v.A...t..'-/fv.!:!f EASTING: 

ELEVATION OF TOP OF SURFACE CASING: 
•4i--.---+---STICK -UP TOP OF SURFACE CASING: 

.--:t1111r---"t-~-'EILEVATION'OF TOP OF RISER PIPE: 

t41t----t---RISER STICK-UP ABOVE GROUND SURFACE: 
-------1.D. OF SURFACE CASING: 5 ~ 

TYPE OF SURFACE CASING; ~_,.,....., v..-

_,_ __ GROUND ELEVATION: 

r-+---TYPE OF SURFACE SEAL: J'lf<- t f~O 

CtM.t4JT 'l~ "I- '>:ifT 1<- <o ...-..:> 
---+---RISER PIPE 1.0.: ,._ :J:N 

TYPE OF RISER PIPE: Sc.* t\o t'<-

9---+---- BOREHOLE DIAMETER: Q :t:.J. 
11---+----TYPE oF sEAL: c.t,....Jv.l' I n"t~ ... ln ~.,, 

-----+----ELEVATION I DEPTH OF SEAL: 
..._--+----TYPE OF SEAL: f'!<.N\tl~\('\. Pi.u.t:"r'\ 

I I 

4---+---ELEVATION/ DEPTH TOP OF FILTER PACK: / ~ 

+----+---ELEVATION I DEPTH TOP OF SCREEN: I "( 

----+---TYPE OF SCREEN: 

SLOT SIZE X LENGTH: 

1.0. OF SCREEN: 

11---t----TYPE OF FILTER PACK: 

----1---ELEVATJON I DEPTH BOTTOM OF SCREEN: 
----+---ELEVATION I DEPTH BOTTOM OF FILTER PACK: 

· TYPE OF BACKFILL BELOW 

WELL: '°'.)... '\"""c:i. 
ELEVATION I DEPTH OF BOREHOLE: 



f.iP.Ll /~MWD;S 

~ Tetra Tech NUS, Inc. OVERBURDEN MONITORING WELL SHEET BO.RING NO., 

DRILLING Co.: LJ=IUl..irlA BORING No.: /lllft'lrlJ,,. .S. 
DRILLER: f1\rt.t IW'1) DATE COMPLETED: c, 11/t>1 

PROJECT: ,JW~ c.iJ.AAv..\ro,..i 
PROJECT No.: rJt.S"X 

--:-~-----SITE: !)v.tM"- lw ---------- DRILLING METHOD:..J:fa__ NORTHING: 
DEV. METHOD: ~ EASTING: .. GEOLOGIST: .;:; • ~'1 I"----------

ELEVATION OF TOP OF SURFACE CASING: 

••--------STIC:K ·UP TOP OF SURFACE CASING: 

-~llHlf-'--~+----ELEVATION OF TOP OF RISER PIPE: 

---------1.D. OF SURFACE CASING: 5'' 
TYPE OF SURFACE CASING: ~ '°"'"'-

_.....,i---- GROUND ELEVATION: 
..,,.,~!-----TYPE OF .SURFACE SEAL: rtf'L y' fM;~tJ 

~..,...; j . ~ff ~ h ~ r J?rJ Pt-O 
:::;_---1---RISER PIPE 1.0.: ).. ;HI 

TYPE OF RISER PIPE: 

----1--- BOREHOLE DIAMETER: __ ... fi._''---
TYPEOF SEAL:. C.f/11.W'T lf'.:.~,..1rt ff"' ... ,.-

,.._---1---ELEVATION /DEPTH OF SEAL: I I Ff' 
..... -----+---TYPE OF SEAL: -4fl ,,, . .,. ,,,n:;:oz. Pi .. f t:;MI ~ 

wrri ... ,,, Pt!r!::\A 

.,.._---+----ELEVATION I DEPTH TOP OF FILTER PACK: 

._---1---ELEVATION/ DEPTH TOP OF SCREEN: 

---""'---TYPE OF SCREEN: SCd- "-' P<1 '-

SLOT SIZE X LENGTH: (}• "' 1 'z;.,.I ¥ I °'Pr 

1.0. OF SCREEN: )... -z;,.J . 

...._---1---TYPE OF FILTER PACK: .,,L).. ')Jhl~ 

----1---ELEVATION/ DEPTH BOTTOM OF SCREEN: 
1------1--- ELEVATION I DEPTH BOTTOM OF FILTER PACK: 

TYPE OF BACKFILL BELOW 
WELL: /./*1MllA1... f!...._,.,..,.1•1' 

I 

------ELEVATION I DEPTH OF BOREHOLE: 
'ko-________________ __, 

/I!> Fr 

4* Aoonuu.JIH.. I. 5 tlC .,.+00~ T 0 Wt:"l.-L 

CJIJ /D-1L)-t'J I Hl6-H Tl 0£ 'v'.+ r£tc f~C)M /.UN.NIA/Ir INTO wet. 



• 

• 

• 

~ . BORING NO.: i"'1flfr/ Ol .S 

~ Tetra Tech NUS, Inc. OVERBURDEN MONITORING WELL SHEET 

PROJECT: /'Ji.IS ~HTVll DRILLING Co.: · ~L1r'A- BORING No.: /vllfwo!S 
PROJECT No.: ,,/uQJic DRILLER: fl~7f,t.;;/J-71 DATE COMPLETED: ~ 1>111 

SITE: Sw""u . ..c llP DRILLING METHOD: NORTHING: 
GEOLOGIST: ~, rJftL DEV. METHOD: ..su~/tY,..,., EASTING: 

1-------;;;;;;ifiiiiiiiiiii14===:i---ELEVATION OF TOP OF SURFACE CASING: 

•-------STICK-UPTOP OF SURFACE CASING: 

_..-4H"----t----ELEVATION OF TOP OF RISER PIPE: 

te11-----t---RISER STICK-UP ABOVE GROUND SURFACE: 
4-----i~--l.D. OF SURFACE CASING: S •' 

TYPE OF SURFACE CASING: ,4:!=.-•"""'-

MiM=-t---GROOND ELEVATION: ~ 
_,.........__,~-- TYPE OF SURFACE SEAL:-::.JJf:rlf t. \/ f.>lt.f'l.lltlt:> 

· C(M W(" ~ f¥ 't: 3fT)' &' Fri fA-0 
------RISER PIPE r.D.: ~ ;Jl,.J 

TYPE OF RISER PIPE: $£'#- J,, f!C.. 

e---+---BOREHOLE DIAMETER: . li;? 7 11 

.---+---TYPE oF SEAL: er ... -t~r/ M*"C"" '" '=>;Lo.>-:"" 

,._--+---ELEVATION/ DEPTH OF SEAL: 
... ---+---TYPE OF SEAL: M,.,...~ lrf ffUJ,.-rl 

....---+---ELEVATION/ DEPTH TOP OF FILTER PACK: 

..-----+---ELEVATION/ DEPTH TOP OF SCREEN: 

----+---TYPE OF SCREEN: SC.ff c/.:> pvc... 

SLOT SIZE x LENGTH: o. DI ~ ,IC. /0 Pf" 

l.D. OF SCREEN: J.. ::,::,../ --------

1----+---TYPEOFFILTERPACK: '*d- S,...,..,A 

----+---ELEVATION/ DEPTH BOTTOM OF SCREEN: 

--'---+----ELEVATION/ DEPTH BOTTOM OF FILTER PACK: 

TYPE OF BACKFILL BELOW 

WELL: tJlr'fll.ILH-- ~-.....rt .:>l'fl 

..... ---t----ELEVATION/ DEPTH OF BOREHOLE: \'--'-----------------" 

//3 

/13Fr 



r.:n:l BORING NO.: /bNlf,./Ct./S 

~ Tetra Tech NUS, Inc. OVERBURDEN MONITORING Wf;LL SHEET 

PROJECT: fJNS.C/~f..~TTJ,/ DRILLING Co.: 1.J/\- BORING No.: 1vMir.ae~S • 

PROJECT No.: ,Jo.:;.;-'( DRILLER: tl\114. • f>,~DATE COMPLETED: ~(1>- 01 

SITE: 5wrvt1A I~ DRILLING METHOD: • NORTHING: 
GEOLOGIST: $. Nt1<.. DEV. METHOD: Su.N..tfP.,t<4.f EASTING: 

1-:-----~--:;;;;;;;jiiiiiiiiiiiiiii:i===+---ELEVATION OF TOP OF SURFACE CASING: 

•4---t---STICK-UPTOP OF SURFACE CASING: 

-~Hr----t----EILEVATION Of TOP OF RISER PIPE: 

-------1.D. OF SURFACE CASING: _-s; " --------TYPE OF SURFACE CASING: #f:u,:I,...,,...,"_ 
GROUND ELEVATION: 

l!!=t===TYPE OF SURFACE SEAL: JYff. V ~6 
ct""'t"'r . ~Pr )C sec>< t ~ PtHJ 

:--~---RISER PIPE l.D.: t': +;:r/ 

TYPE OF RISER PIPE: )ell l/.:J fi/l-

9---+---BOREHOLE DIAMETER: 'J~ 7 /1 

1---+---TYPE OF SEAL: c::?t,...'i,...r /1$.'r,., n>N' '" ~~ T 

----+---ELEVATION I DEPTH OF SEAL: 
.,.... __ .,._ __ TYPEOFSEAL: /,f,_,.,.-.,.,,rf /'it.<-'ii;-:l 

4-----+---ELEVATION/,OEPTHTOPOF FILTER PACK: 

+--+~_...;_ELEVATION/ DEPTH TOP OF SCREEN: 

----+---TYPEOFSCREEN: '$'<..;! t../.::> /'v·L 

SLOT SIZE X LENGTH: I• II I ,7.1' X /.:>Pr 

1.0. OF SCREEN: .o! ~ 

1---+---TYPEOFFILTERPACK: ,I J- Stn-<O. 

//ff 

JJ.Fr 

/~Pr 

----+---ELEVATION/ DEPTH BOTIOM OF SCREEN: / I~ 

-----1---- ELEVATION I DEPTH BOTTOM OF FILTER PACK: / I~ 
TYPE OF BACKFILL BELOW 

WELL: tllrptlt.M... l"i't'•v•.wr-u.v' 
.... --+---ELEVATION I DEPTH OF BOREHOLE: ------------------------" 

•• 



• 

• 

• 

r::iP.i::l BORING NO.: /i:MwoS-S 

~ Tetra Tech NUS, Inc. OVERBURDEN MONITORING WELL SHEET 

PROJECT: NW~ c~1.u nJ;,/ DRILLING Co.: LI~~ BORING No.: t~woS--.s 

PROJECT No.: /\fO~>k DRILLER: Cl~A..."'t.J7~ DATE COMPLETED: ,, 01 

SITE: ~"",.va"' He DRILLING METHOD: lf':,.1- NORTHING: 
GEOLOGIST: S. rlflL DEV. METHOD: ~""""t/l'v-t> EASTING: 

ELEVATION OF TOP OF SURFACE CASING: 

•4f-----t---STICK-UP TOP OF SURFACE CASING: 

...--411H1t-~--t---€'LEVATION OF TOP OF RISER PIPE: 

1411-----+---RISER STICK-UP ABOVE GROUND SURFACE: $ ;""=r 

4-----tf------1.D. OF SURFACE CASING: . S" ::t:r' 
TYPE OF SURFACE CASING: Au,i.....,,..,1o4,.-

______ GROUND ELEVATION: 

~-+---TYPE OF SURFACE SEAL: TYff I/' /01:(1..lbi'LJ 

ClNft,.tr 3 Pr J£ 3Fr JC i ~· /'"'6 
---t---RISER PIPE l.D.: J: .~ 

TYPE OF RISER PIPE: ·Sc# ;/.:> IV c.. 

------+---BOREHOLE DIAMETER: Q :s:,.I . 
1----t----TYPEOFSEAL: l!f,.,tt,..r'(" //1t,...tr»,.,1rt. ~-'1"'" 

oe---t---- ELEVATION I DEPTH OF SEAL: 
----t-----TYPEOFSEAL: · ltc1•.rri>r11rt. t\u..'f.~ 

..----t---- ELEVATION I DEPTH TOP OF FILTER PACK: 

,._---+---ELEVATION/ DEPTH TOP OF SCREEN: 

----+---TYPE OF SCREEN: 

SLOT SIZE X LENGTH: 

l.D. OF SCREEN: 

1----t----TYPE OF FILTER PACK: 

------ELEVATION/ DEPTH BOTTOM OF SCREEN: 

------ ELEVATION/ DEPTH BOTTOM OF FILTERPACK: 

TYPE OF BACKFILL BELOW 

WELL: {Jfr'TW.M- fi~~,.1 
..-----11----ELEVATION I DEPTH OF BOREHOLE: 

,,._ _______________ ___. 

I I /flt'" 



r-iP.l:l BORING NO.: 17MvJO 1$ 

~ Tetra Tech NUS, Inc. OVERBURDEN MONITORING WELL SHEET 

PROJECT: f:lWS. C.t~Ht"O..J DRILLING Co.: L.fN: p... BORING No.: n~1s • 
PROJECT No.: f..lC<:;o-~ DRILLER: 't.\5.t"\~°"1nDATE COMPLETED: , .. 01 

SITE: sw~v... If DRILLING METHOD: ffiPr NORTHING: 
GEOLOGIST: S, ~'itL DEV. METHOD: .;;1.11t(p~(fteriEASTING: 

ELEVATION OF TOP OF SURFACE CASING: 

•----i---STICK ·UP TOP OF SURFACE CASING: 

---:t"1i----".t----ELEVATION OF TOP OF RISER PIPE: 

.,..1-----+---RISER STICK-UP ABOVE GROUND SURFACE: 
--~---1.D. OF SURFACE CASING: S:. ~ 

TYPE OF SURFACE CASING: ~"°'~-

GROUND ELEVATION: 
....it-----
ii.1-it---- TYPE OF SURFACE SEAL; 7'1f'- I ("'·<-'f'W.t7'1ti . 

O'i""-tcZ ~ff " ~ >(" f.e -p,,.1 Aoo. 
---i---RJSER PIPE 1.D.: 

TYPE OF RISER PIPE: 

II---+---BOREHOLE DIAMETER: '3 'p,.i 
1---+---TYPE OF SEAL: l'f,.,..,+rtr (/Sf,.,.rt',.,.t IT ~ "1' 

-----+---ELEVATION I DEPTH OF SEAL: 
4----+---TYPE OF SEAL: pf ,..,f"O;./ t rt. f!t.Lt'Q 

-----+---ELEVATION I DEPTH TOP OF FILTER PACK: 

~---1---ELEVATION/ OEPTH TOP OF SCREEN: 

-----'-t---TYPE OF SCREEN: 5C H- if~ (1.1(,.. 

SLOT SIZE X LENGTH: C'J .c • Sr.I ~ f o ,::;;.,-

1.D. OF SCREEN: __ r}_;:rl_. ____ _ 

1---+---TYPEOF FILTER PACK: til-). ~o . 

------ELEVATION/ DEPTH BOTTOM OF SCREEN: 

------ELEVATION/ DEPTH BOTTOM OF FILTER PACK: 

TYPE OF BACKFILL BELOW 
WELL: ,.I.,,).. ~ ,...._~ 
ELEVATION I DEPTH OF BOREHOLE: 



• 

• 

• 

~ · BORING NO.: /7/HW0)..5 

~ Tetra Tech.NUS, Inc. OVERBURDEN MONITORING WELL SHEET 

PROJECT: NNi GM-M-i:~ rr>rl DRILLING Co.: Cfiy(..l '-IN~ BORING No.: 1 !Yf"'IJ...!: 
PROJECT No.: tJo"!:W DRILLER: fl~rtA.,...QJ7 DATE COMPLETED: <r/7 01 

SITE: S'WM"'- ti DRILLING METHOD: l./i/t NORTHING: 
GEOLOGIST: ~,.,.Jf/L DEV. METHOD: )4'tt"f/(Ju,..,p EASTING: 

r---:------~;;;;;;;jjiiiiiiiiiiiiliiii+==+---ELEVATION OF TOP OF SURFACE CASING: 

•4-.,..--+---STICK-UP TOP OF SURFACE CASING: 

.-----4Ht----t---'ELEVATION OF TOP OF RISER PIPE: 

14tl-----+---RISER STICK-UP ABOVE GROUND SURFACE: 

-------1.D.OFSURFACECASING: 5 :1!!W 
TYPE OF SURFACE CASING: j.h..A..-·,111w.-

..,_..,_ __ GROUND ELEVATION: 

~-+---TYPEOFSURFACESEAL: ryl'f.. , f.J·~IJ ... 

C!.t"""t.N' r ;I ff )( Y'!;:: )l '° i;.t e,,.f:() 
....__---11----RISER PIPE l.D.: __ J-...,.....:1Jifr.I ____ _ 

TYPE OF RISER PIPE: <;:al- t/.> tv'-

ar 
-----+---BOREHOLE DIAMETER: · C7 

__ ......,. ____ _ 
.,_--+---TYPE OF SEAL: /:kM!f f""r (/rrr!C?l'll"rl t,,,JV> .< 

-----+---ELEVATION I DEPTH OF SEAL: 
4----+---TYPE OF SEAL: /,trlflr' IQ ft&.Va.,,,, 

4----+----- ELEVATION I DEPTH TOP OF FILTER PACK: 

+---+---ELEVATION/ DEPTH TOP OF SCREEN: 

------TYPEOFSCREEN: $Cff- l/,;> f./'-

SLOT SIZE x LENGTH: ""'I -;-.,I ')C 10 PC 

l.D. OF SCREEN: ,!. ;,./ 

1---1----TYPEOFFILTERPACK: t4)... )A7"b 

------ELEVATION I DEPTH BOTTOM OF SCREEN: 

,...---+--- ELEVATION I DEPTH BOTTOM OF FILTER PACK: 

TYPE OF BACKFILL BELOW 
WELL: # .>- S ,_ 4 

.... ----11----ELEVATION I DEPTH OF BOREHOLE: 
~-------------------.1 



r.ft:l BORING NO.: (7fV!,,_.clS 

~ Tetra Tech NUS, Inc. OVERBURDEN MONITORING WELL SHEET 

PROJECT: µ;v~ ~u:~-n;r/ DRILLING Co.: C/#ftoL1,iJ4 BORING No.: • 
PROJECT No.: A/Df"J.S:t DRILLER: (IVfA)J,>.,? DATE COMPLETED: ...o.x;.i;...;;..A..----t 
SITE: Sw"''°' II DRILLING METHOD: f{SA NORTHING: 
GEOLOGIST: S .,..Jftt.. DEV. METHOD: 'Swt.1,,,,7{&-t EASTING: 

r--------:;;=;;jjiiiiiiiiiiiii+:====+----ELEVATION OF TOP OF SURFACE CASING: 

•4t----t---STICK ·UP TOP OF SURFACE CASING: 

-~Ht----+----ELEVATION OF TOP OF RISER PIPE: 

14ll---+--RISER STICK-UP ABOVE GROUND SURFACE: 

-----1----1.0. OF SURFACE CASING.·_--~$~'-'---
TYPE OF SURFACE CASING: ~ ...... ,,.,.,.,_ 

._.,._ __ GROUND ELEVATION: 

~-+---- TYPE OF SURFACE SEAL: 7"fff.. I /'>Lt2.,.41r1 .0 

Cf~tt4T S Pr X' ~ K Co s:..I f.,r,.o 
;.__ _ _.,_ __ RISER PIPE 1.0.: ,).. ,,;J:rJ 

TYPE OF RISER PIPE: Sc#- tb · f'!C... 

19---+--...-BOREHOLE DIAMETER: 9,. 
-----1--.;._TYPE OF SEAL: e~,.rr /IS"tl"TOi-11rf. ~ 

,.._ __ ..._ __ ELEVATION I DEPTH OF SEAL: 

._---1---TYPE OF SEAL: /=tl'IT11r1'f"f._ ~LL.~r.:l 

-----+---ELEVATION I DEPTH TOP. OF FILTER PACK: 

-----+-----ELEVATION/ DEPTH TOP OF SCREEN: 

----+---TYPE OF SCREEN: SC#- t:/o /'v'C... 

SLOT SIZE X LENGTH: O. '1; ;.r.i >" t ~ t='r' 

1.0. OF SCREEN: .,,J- :S:W 

-----1---TYPE OF FILTER PACK: ,,I-,).. S,..,.,A 

------1---ELEVATION I DEPTH BOTTOM OF SCREEN: ----1--- ELEVATION I DEPTH BOTTOM OF FILTER PACK: 
TYPE OF BACKFILL BELOW 
WELL: 1'-J.-S/+r'A 

.....,---+---ELEVATION I DEPTH OF BOREHOLE: ,.__._ __________________ __, 

IS.Pr 

, ,,,.,.. 



• 

• 

• 

r.:iP.i:l BORING NO.: /7~wv{ s 
~ Tetra Tech NUS, Inc. OVERBURDEN MONITORING WELL SHEET 

PROJECT: W) tlMM.lt~TOl\I DRILLING Co.: Q+fUL,,Jt\ BORING No.: f'7M""~ 

PROJECT No.: tJS')-V DRILLER: tr~f1A f41;·n DATE COMPLETED·..._. -.....;;..i......:..-1 

SITE: SV<i""'lA f'1 DRILLING METHOD: ~A- NORTHING: 
GEOLOGIST: <;. rJt IL DEV. METHOD: S.111A"'-[lt>::f EASTING: 

ELEVATION OF TOP OF SURFACE CASING: 

•4---+---STICK ·UP TOP OF SURFACE CASING: 
--4111---+---ELEVATION OF TOP OF RISER PIPE: 

...,.1-----1---RISER STICK-UP ABOVE GROUND SURFACE: 

..---it----1.D. OF SURFACE CASING: 5 1
' 

TYPE OF SURFACE CASIN_G_: --A'1.e ... · ....__-_,..,_.,. __ _ 

,,.....,._ __ GROUND ELEVATION: 

~-+---TYPE OF SURFACE SEAL: 7';/f! I . fb.1..Q.:!?'O 

C t"'u,.:r ~ .Hf ~ 3tt ~ (,.,:lf:r' ~ 
;....._--+---RISER PIPE l.D.: .J.. :R./ 

TYPE OF RISER PIPE: Sct.f. W P.J (.. 

---+---"-BOREHOLE DIAMETER: 8 .-:Ji.N· 
----+---TYPE OF SEAL: t:fNtfNr /tStcf!" 11! tOU> ... r-

----+---ELEVATION I DEPTH OF SEAL: 
e----+---TYPE OF SEAL: />t,.,.,.,.,,n f\~ 

-----+---ELEVATION /DEPTH TOP OF FILTER PACK: / _......_..__,_, 

e----+---ELEVATION I DEPTH TOP OF SCREEN: 

----+---TYPE OF SCREEN: '£.Cl/- t/O fl C:... 

SLOT SIZE X LENGTH: 0· O I z;;t ..,- t <> f&'r 

l.D. OF SCREEN: J- :p,.; --------

1---+---TYPEOF FILTER PACK: 1'). ~6 

---+---ELEVATION/ DEPTH BOTTOM OF SCREEN: 

~--+---ELEVATION/ DEPTH BOTTOM OF FILTER PACK: 

TYPE OF BACKFILL BELOW 

WELL: .,J. .J- s """b 
..-----1t----ELEVATION I DEPTH OF BOREHOLE: 

~-----------------------' I 



9R:: Tetra_ Tech NUS, Inc. OVERBURDEN MONITORING WELL SHEET 
BORING NO.: / 7 Jvltr.JO..$;$ 

PROJECT NWSCHARLESTON LOCATION SWMU 17 DRILLER /VlcK4Y # /{;07 
PROJECT NO. CTO 137/0528 BORING 17/11WCISS METHOD: 4114" HSA 
ELEVATION DATE "'3 - Ol3- 0 DRILLING 

FIELD GEOLOGIST WUDKWYCH DEVELOPMENT -------------------t ---------1 

r--------:;;;;;;;iim--111111+:====+---ELEVATION OF TOP OF SURFACE CASING: 

•------ELEVATION OF TOP OF RISER PIPE: 

114----t--- STICK -UP TOP OF SURFACE CASING: 

-------1---STICK-UP RISER PIPE: 

-----it----1.D. OF SURFACE CASING: 
TYPE OF SURFACE CASIN_G_: _A_,,_L_V._/fl/_1 AJ_U_M __ 

tir--+---TYPE OF SURFACE SEAL: 3 I)( ,3 / X 6 H 

C O/l/t: teer£ PAL> 

----+---RISER PIPE 1.0.: 

TYPE OF RISER PIPE: Pre 

If---;---BOREHOLE DIAMETER: B. ::l.'5" 
1-'.----t---TYPE OF SEAL: C P PC f /!.'TC 

4----t--- ELEVATION I DEPTH OF SEAL: 
+-----+---TYPE OS SEAL: f3t=/l/'i0111rrs c HIP5 

DEPTH TOP OF SANO PACK: 

+-----+---ELEVATION I DEPTH TOP OF SCREEN: 

----+---TYPE OF SCREEN: PVC 
SLOT SIZE X LENGTH: 

l.D. OF SCREEN: 
;;2 If 

l-'.----1-..-......-TYPE OF SAND PACK: 

----+---ELEVATION I OEPTHBOTIOM OF SCREEN: 

---1---- ELEVATION I DEPTH BOTIOM OF SAND PACK: 

TYPE OF BACKFILL BELOW OBSERVATION 

WELL: 1t-< 5AJV'D 
----+---ELEVATION I DEPTH OF HOLE: \.--_..:,_ _____________ ____, 

1 IB 
I 

• 

• 

• 



• 

• 

11::: Tetra Tech NUS, Inc. OVERBURDEN MONITORING WELL SHEET 
BORING NO.: 17}1wo6..5 

PROJECT NWS CHARLESTON LOCATION_~ __ s,.....w_M_U_1---t7 DRILLER (_ KA1 # 16 0 7 
PROJECT NO. .~ CTO 137/0528 BORING METHOD: 41/4" HSA 
ELEVATION DATE DRILLING 
FIELD GEOLOGIST _W_U_D_K_W-YC_H___ DEVELOPMENTft/"1P+-)UR(,.£ 

r---------;;;;;Jl••-~=======l---ELEVATION OF TOP OF SURFACE CASING: 

----+---ELEVATION OF TOP OF RISER PIPE: 

....----+---STICK -UP TOP OF SURFACE CASING: 

~1-----1---STICK-UP RISER PIPE: 

......_---+---1.0. OF SURFACE CASING: ----------
TYPE OF SURFACE CASING: 4L11.N) IAltJ ,Al1 

--+---TYPE OF SURFACE SEAL: 3)< 3 1 X h '1 

CO.A!Ci?f!tE. F.AIJ . 

----+---RISER PIPE l.D.: 
::< ,, 

TYPE OF RISER PIPE: PVC. 

~--+---BOREHOLE DIAMETER: R~ ~, 

1----+---TYPE OF SEAL: Clj A/C fR f. TE. 

4----+--- ELEVATION I DEPTH OF SEAL: 

TYPE OS SEAL: /5£Nq;fJ}. f6l> 
13£NroN 1te- PE..t-Lers 

+-----+---DEPTH TOP OF SAND PACK: 

----+---ELEVATION I DEPTH TOP OF SCREEN: 

----t----TYPE OF SCREEN: 

SLOT SIZE X LENGTH: 

l.D. OF SCREEN: 

1----+---TYPE OF SANO PACK: 

eve 
0. 0 I 

11 
'X I fJ ' 

;<If 

#:2 SA,,vo 

----f---ELEVATION I DEPTHBOTTOM OF SCREEN: 

----1--- ELEVATION I DEPTH BOTTOM OF SAND PACK: 

TYPE OF BACKFILL BELOW OBSERVATION 

, 1. 5 

6.o 

I 

l 18 
I /Cf 

• 
WELL: #.2.S AND 

----+---ELEVATION I DEPTH OF HOLE: \----------------------' 



°' '!!. 
at 

i 

~ 
Tetra Tech NUS, Inc. 

OVERBl.R)EN 

MONTORING WELL SHEET 
STICK-UP 

PROJECT SUJf\"t.v \<..{t7 Rfl. LOCATIONN\.O.SC.Wj).«t.E~"1:».I 
PROJECT NO. 0 SJ..8 BORING \Joow Q(eQ 
DATE BEGUN ~-1-0S* DATE COMPLETED2.-2.'t-Os 
FIELD GEOLOGIST _._f...:fl=E.::.c..-W~R .... IWV\.~.-.. €.1\;;....i..i.._ _____ _ 
GROUND ELEVATION '£ '!:>? DATUM 'NitVQ SE} 

WELL NO.: \1 '0WJ OG:» D 

. .3' ..... -....,.1"----I-- ELEVATION/HEIGHT OF TOP Of' SURFACE CASINQ - t"--

_ __..,.._ _ __._ ELEVATION/HEIGHT OF TOP OF RISER PIPE: 7.. <DC\ Lil.3.:L 

f i--....,-------\::'i-T ........ 

i 
TYPE· OF SURFACE SEAL: CO#J gu;;,p;. 

. P11ro 3' v l' 

I 
..-----+--1.0. OF SURFACE ·CASING:~-----TYPE OF SURFACE CASING: _____ _ 

G''"'" ~9 At.. 
f"\ ., 

w----+-- RISER PIPE t.D.:_,._;.,,.,...:;..;....-----
TYPE OF RISER PIPE:---"----> C\-\ ·"'to evs;.. 

n---_.._ BOREHOLE DI~-----=IJ._'_' ----

. , 
-S.l'.!> j l'?>S ELEVATION/OEP1H TOP .OF SEAL: . 

._ _ ___._ TYPE OF SEAL: )/9 ,, $HU1t f>t.. u Ct 
~~t1E 

..., __ ....,_ DEPTH TOP OF SANO PACK: 
,,, 

. . I 

------ ELEVA110N/DEP1H 1'.0f> OF' SCREEN: ..,... \L' '!>! ·I 6 . 
--iJai--_;..,.--+- TYPE OF' SCREEN: . p v c_ I & C..H 4 0 

SLOT SlZE x LENGTH: Q. 0 \ 0 ~ f 0 
1 

LD. OF SCREEN: ;;2, '' ~..;,_... _______ _ 
M----+- TYPE OF SAND PACK: QSJ: FI t.. T J:(t. 

Sl'-tCA SM'v"O $P~ 

----+- El.EVATION/OEP1H BOTTOM OF SCREEN: -/7.fo3/ ;l.3 
I 

,,__ _ __.,_ ELEVA110N/OEP1H BOTTOM OF' SAND PACK: -1...:..:7•..:.C.~~ 
BACKFILL MAlERIAL BELOW SAND:_.;_ __ 

NONE 

....,_ _ __....._ ELEVATION/OEP1H or H<U: -18.1~ / ;J..?:J.S 
I 



• 

• 

• 

1=I:: Tetra Tech NUS, Inc. OVERBURDEN MONITORING WELL SHEET 
BORING No.:[Jffvo 7 5 

PROJECT NWS CHARLESTON LOCATION __ ..,..__s_w_M_U_1--17 DRILLER MC. KA"'/ # 16"1 
PROJECT NO. CTO 137/0528 BORING METHOD: 41/4° HSA 
ELEVATION DATE DRILLING PLJ p 
FIELD GEOLOGIST _W_U_D_KW--YC_H___ DEVELOPMENT l1 t-Su l(.{.e. 

r--~---:--~;;;;;j .. -•ll(+::====l---ELEVATION OF TOP OF SURFACE CASING: 

••----+---ELEVATION OF TOP OF RISER PIPE: 
.... ---t---STICK-UP TOP OF SURFACE CASING: 

-1-----1---STICK-UP RISER PIPE: 

..... ---1r----1.D. OF SURFACE CASING: --------
TYPE OF SURFACE CASING: dt.V..MIN(.1.11 

-+----TYPE OF SURFACE SEAL: 3 ,.. X" .J ' >< '1 '' 
CQNc.Ker/$ PAD 

----+---RISER PIPE l.D.: 
.::<II 

TYPE OF RISER PIPE: eve. 
1----+---BOREHOLE DIAMETER: 8, "3§ ". 

TYPE OF SEAL: Catv' r< ere 

4----+---ELEVATION I DEPTH OF SEAL: 
+---+--TYPE os sEAL: B E!ivvfOP1 tE PEL l er.> 

/JAC,IOD lfot4f PL.It&-

4----1---- DEPTH TOP OF SAND PACK: S°. 8 

..---+---ELEVATION I DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: f vc. 
SLOT SIZE X LENGTH: G .. dl II x 10 

l.D. OF SCREEN: 
;;J I/ 

1----+--TYPE OF SAND PACK: #;{ 5 AAI 0 

----t----ELEVATION I DEPTHBOTTOM OF SCREEN: 

----t---- ELEVATION I DEPTH BOTTOM OF SAND PACK: 

TYPE OF BACKFILL BELOW OBSERVATION 

WELL: #;). SA...VD 
----it----ELEVATION I DEPTH OF HOLE: 

\-'----'----~------------' 

1:1.. 

18 

1 18 
I I 

I f Cf 



Cl> 

~ 

~ 
(p 

Tetra Tech NUS, Inc. 

OVERBURDEN 
MONITORING WELL SHEET 

STICK-UP 

PROJECT Sl>Jtnv \~fl7 ~fl. LOCATIONN\..U.SC.Wti.m .. ~}·~.;W 
PROJECT NO. O S=1..8 BORING I 7fYlW 115 
DA TE BEGUN I -:X1 - 0 5' DA TE COMPLElED J. ·2 't-05' 
FIELD GEOLOGIST ...,..,....._f.._,(\=E'-'"p"---SW~.i.aoR.:.o/WY\..........,c;.;.,.,;§..f\;;....:...:ii...____.,....... ____ _ 
GROUND ELEVATION /. 3t. DATUM NA-VO 9 e. 

WELL NO.: 'lmw I 1 S 

DRILLER f~tiNJ.. Coo Pf::tt 
DRIWNG~C... Ltc. 4*Aooc-c'S"° 
MElHOD \-\ S 1'\ 
DEVELOPMENT 
MElHOD B&y...llf1(.tfy n,P 

........ --.i---+--ELEVATION/liEIGHT OF TOP OF SURFACE CASING:· f'=3 

..------11-----1-- ELEVATION/liEIGHT OF TOP OF RISER PIPE: q :18 /:J. .'fL 

ti----.------~"'""""°'H 

~ 
~ 
~ 

,._ __ ,.__ l.D. OF SURFACE CASING: (j If~'., I\ c... Hl. 
TYPE OF SURFACE CASJNC:_,_ ____ _ 

r-i. f\ M---+- RISER PIPE l.D.:_.-~....._ _____ _ 
TYPE OF RISER PIPE! $ C..\-\ · "1. o __ e_v_c.. __ .....;.... __ 

VJ----+- BOREHOLE .DIAMElER: -. 8" __ __::;. _______ _ 
H----+-TYPE OF BACKFILL: .,'SH.-UR.C. (touT" 

'BJSNro NCTJt. Gg.OvJ 

.,_ __ ...._ ELEVATION/DEPlH TOP OF SEAL: /., ?,(/ / 61 

--.;_.,;,--+- TYPE OF SEAL: J./3'• S '4\lC. f>L U ft 
~'TE 

~I 

n---+- DEPlH TOP OF SAND PACK: 1:1 

m---1!1t-----+- ELEVATION/DEPlH ~OP oF SCREEN: -,l,,'t/ .fO' 

"' 

--t~--=-----1-- TYPE OF SCREEN: p v c_ I. s c.. H Lt 0 

SLOT SIZE x LENG'Tli: Q. Q \ 0 \C I 0 
1 

..,,, 
I.D. OF SCREEN:__..Q(....._ ______ _ 

lit----+- TYPE OF SAND PACK: 'Q$ J: FI t, T~ 
Sl'-lCA SMv-0 ~~ 

----+- ELEVATION/DEPlH BOTTOM OF SCREEN: 

----+- El.EVATION/DEPlH BOTTOM OF SANO PACK: 
BACKnl.L MAlERIAL BEL.OW SAND: ___ _ 

NONE. 

----+- El.EVA TION/DEPTH OF HOl£: -12...<,'IJ a o 



• 

• 

• 

WELL NO.: \'7 mw l2S 

Tetra Tech NUS, Inc. 

OVERBlR>EN 
MONITORING WELL SHEET 

STICK-UP 

PROJECT SWtnv l ~It 7 ({fl. LOCATION NW.SCw 1t.«t..E. "> 'lt»J 
PROJECT NO. O S;t8 BORING li ~w l?..2 
DATE BEGUN /-J..9-o~ DATE COMPLETED:L-25-0S-
FIELD GEOLOGIST ~""".'F .... f'\=E;.lllp~W~~R~AM-~'>;.,.:€-R~.__-__,,,, ___ _ 
GROUND ELEVATION ,-: 'ti DATUM WAVD S 8 

.....------t- ELEVATION/)-IEIGHT OF TOP Of SURFACE CASING: 

------ El.£VA110N/HEIGHT OF TOP OF RISER PIPE: 

,,._ 3' 

I 

1.'t8Jd.,(l1 

........._ __ -'--- lYPE OF SURFACE SEAL:_.}"-·'-~-}"'-1 ___ _ 

C OIJ c<t..e:p;; fA:P fi--r-""-~~'l-:il 

i 
B 

.. 

..,.__ __ -+- l.D. OF SURF.\CE CASING: C." S g A; c.... 
1YPE OF SllRt:'\CE CASING: _____ _ 

.r") ,, 
r.+----1-- RISER PIPE 1.0.: . .......,_d-..._ _____ _ 

1YPE OF RISER PIPE:._-=------
,$. C.-\--\ ·~o . eve.. 

vi----.--+-- BOREHOLE DIAMEl'ER:...___"'-_8=--"-------

C(e": \ 

~---i--lYPE OF BACKFIU: 9HUR.G,R.ovT 1 

BeNro Nt'11t. Gg.ov"T ' 

---- ELEVA110N/DEP1H TOP OF SEAL: 

------1- 1YPE ~ SEAL: )/a'' S\.-lv~ PL u ct 
~~~'TE 

~---+-- DEP1H ToP OF SAND PACK: 

g...--. ___ ....__ ELEVATION/DEPlH i:<>f' OF. SCREEN: 

___,.~ ___ __._ 1YPE OF SCREEN: p v c_ I s C..H 4 0 

SLOT SIZE x LENGlH: Q. 0 \ 0 lC I 0 
1 

...., ,, 
LD. OF' SCREEN:__..._ _________ _ 

a----+-- lYPE OF SAND PACK: 1)$!.. Flt..T~ 
SI i-a C.Ar S/:)-WQ .$P ~, 

(,,,.. 

' I 
(,'II / · 'f 

' ' -fl)~ l't ., 
11----+- ELEVATION/DEPlH BOTTOM OF SCREEN: 

I I 
i------+- ELEVATION/DEPlH BOTTOM Of SAND PACI<: -6.SY I /4 

BACKFILL MAlERlAl en.ow SAND: ___ _ 

NONE. 

I - es~, Ill' " --------+- El.EVAllON/DEPlH OF HOLE: 



WEU. NO.: \ ltn W \ 1.. () 

Tetra Tech ti.JS, Inc. 

OVERBURDEN 
MONITORING WELL Sl£ET 

STICK-lJP 

PROJECT St.Vfhv \<t,{ l7 ({f1 LOCATION N\.U.S(.ws..m.E.'>TI:»i DRILLERf=R,_..,J...Coo·pe:g 
PROJECT NO. 0 S".l.-8 BORING \1 mw \?.,.D DRJWNGSC .L.\t.'iiiAOO'l'S'" 
DA TE BEGUN l-'2) - 05" DA TE COMPLETED ;t :2 .. ,--0 £ METHCI> \-\$A. 
FIELD GEOLOGIST _ .. f .... C\:.;:E;;..aQr.......1W;.s_uR;.:..;;Pt<V'l-~;;;..;&j\~i.....------- DE't'ELOPMENT 
GROUND ELEVATION 5.3.0 DATUM NAVO ee ME1HCI> Mlt..g!.-&-f\J~P 

....-----.r----+- ELEVAllON/liEIGHT OF TOP OF SURFACE CASING: !"- 3 
I 

------ ELEVAllON/HEIGHT OF: TOP .OF RISER PIPE! ].30 [/ ,'j2-.. 

I f 
......._ _ _..._ TYPE OF SURFACE SEAL: . 3 "- } 

COJJC \t.fiTE. PAp 

,,,.. ,, " rA---+- I.O. OF SURFACE CASING: v '-' G SGl, . 
. TYPE OF SURFACE CASING: _____ _ 

AL. 
~ t\ ,.._ __ _,__ RISER PIPE LD.: _ _.~....._ _____ _ 

TYPE OF RISER PIPE: ____ __.. __ 
$.C\.-.\ · '-i, o eye.. 

vi---- BOREHOLE DIAME'fER: __ ...._---=l).._'_' ----

._ __ ....,... DEPTH TOP OF SANO PACK: {w . 

m---ti1t-----+- ELEVAllON/DEPTH ~of SCREEN: -f2..~~2J /0 

--oiliir--"'-_.,_ TYPE OF SCREEN: PVC.., 1 $ ~H lt 0 

SLOT SIZE x LENG'IM: Q. Q\ 0 )!( IO 1 

. "")If 1.0. OF SCREEN:_..;,or...;..__._ _____ _ 

..,.. __ _,__TYPE OF SAND PACI<: fl?'L.. Flt..'TU. 
S l \...l CA 5-'""0 $\' ;t. • 

;.-----+- ELEVAllON/DEPTH BOTTOM OF SCREEN: 

------+-ELEVATION/DEPTH BOTTOM OF SAND PACK: -J.3,, 
BAQCFJLL MA lERIAL BELOW SAND: ·::;..u:...:::z-~ 

NONE. 

----+-ELEVAllON/OEPTH OF Ha.E: . -.2. 3. Gi2J 921 



• 

• 

• 

i 
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~ 

~ 
Tetra Tech NUS, Inc. 

OVERBURDEN 
MONITORING WELL SHEET 

STICK-lJP 

PROJECT SCAJO\v \ "'' l 7 Rfl. LOCA TJON NW.Sew ~ft\.&\~ 
PROJECT NO. 0..,S:J..8 BORING t 1 MW l'> S 
DATE BEGUN Ck,-tf-o-r DATE COMPLETEDa.-2,9-0£ 
FIELD GEOLOGIST ,.,..,.....i...EJ...ll'\:..:l::.l::!p~W~R~IWYl,;;,.:;.;:'i>:;,.:;tt1\,:;;..i..:a ___ ;.,,.· ---
GROUND ELEVATION ?".:3.:?f DATUM NAVD se 

WELL NO.: 11 t'\I\ W \ '!> Ck 

DRILLER F~~v:...Coo PE:(( 
DRJWNG.S.C..L\C.~O'l'S' 
MElHOO \-\ $ P.... 

DEVELOPMENT 
METiiOO l3tibfi;(l +-Pu'f\P 

f 

.....----.---+-- El.£VATION/HEIGHT OF TOP OF SURFACE CASING: __ /_"'_3_ 

El.£VATION/H~GHT OF TOP OF RISER PIPE: 

f i---.,---;----+rr....-w 

' ..,, .,, 
TYPE OF SURFACE SEAL.:-y;__,;"l-_2.... ---

C OA.J c.. Cl. 6- re P'A-0 

i 
s 

It ,, 

r ..... ---+-- l.D. OF SURFACE CASING: (; 'I-' SQ. . 
TYPE OF SURFACE CASING: ______ _. 

. ALVW" ·~Vt;\'\ • 

I!"\,, 
,.,.__ __ .....__ RISER PIPE LO.: """' 

TYPE OF RISER P-1-PE:--· ---------
$ C.\-\. ~ o eye. 

t')o-.---+- .BOREHOLE Dl~------=8:;....t_t ----

El.£VA TION/DEPlH TOP OF SEAL: 

------+- TYPE OF SEAL: 3/a ,, $Huf!.. t't.. \) <t 
\}§H'fCNt1E ----+- DEPlH TOP OF SAND PAa<: 

I I 

Ja---l!lt------+- El.£VATION/OEPTH TOP oF sa&N; 

~11-------+- TYPE OF SCREEN: PVC..., $ C..H 1t 0 

137 1 ·'t 

SLOT SIZE x LENGTH: Q. Q \ 0 lC IO 1. ...,,, 
l.D. OF SCREEN:__...{fl(.,.;;.._ ______ _ ·-

-· 
a.---+--TYPE OF SAND PAa<: '.QS'L Fll..TU.. 

Sl \...l CA: S.lhvp ~ :;L' 

----+-EL£VATJON/DEP1H BOTTOM OF SCREEN: .-9.f.l t /"f' 
----+- El.£VATION/DEP1H BOTTOM OF SAND PACK: ... 8. (..I I I "f 1 

BACl<FILL MAlERIAL BELOW SAND: ___ _ 
N0"1E . 

I 
- 9Jo(/ ['f ----+- El.£VATION/DEP1H OF HOLE: 



.... 
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OVERBlRlEN 
MONITORING WELL SHEET 

STICK-UP 

wru.. No.: \-, mw lt.t s 

Tetra Tech NJS, Inc. 

PROJECT Sl>J~ \"'I I,.., f{f'l.. LOCATION NW.SCH l>.«\..fi";. TtltJ DRILLER F~~~Coo pe:g, 
DRIWNGsc.. L..l c...cs::Aoocr's
METHOD \-\ S t-... 

PROJECT NO. O S;>..8 BORING 17 i'\I\ f:!.J l"t S 
DA lE BEGUN I ·-1 cit -OS- DA TE COMPLETED 1 -ilk ··Oii' 

DEVELOPMENT 
METHOD f0/trt.Lb4..tf'VY'1..P 

FIELD GEOLOGIST _ .... f.i..;B=E ... o-.........:W~.L¥R.L.;ll({Vl,~Cii>;;.,;£-f!..;..,:.;:ii.__ _____ _ 
GROUND ELEVATION 3 .. 'l 5""" DATUM. NA-VP 95 

. .. 

....----.~--+- ELEVAllON/HElGHT OF TOP OF SURFACE CASING: t~ 3 
I 

.---...-11----+-ELEVAllON/HElGHT OF TOP OF RISER PIPE: E.21'1~ .. ?>'l...
1 

. ......._ .... _+-- TYPE OF SURFACE SEAL: . 3
1 

V. 3 • 
c C> ,._, c. \l€11?- PAP 

~--+- l.D. OF SURFACE CASING: G" "' ' '• .J Q 
TYPE OF SURFACE CASING: 

A l-VMllUVlf'\o'\-,------

f'"\ f\ 
M---+- RISER PIPE LD.: .... ,;..;;..~;;..;._-· -----

TYPE OF RISER PIPE:_~----
$. Ct-\·'-\. o eve.. 

..,__......_.,...._ 80REHOlE DIAMElER: "'- 8" ---=-----
' : 

11+---+-- lYPE OF BACKFILL: .;. t.JO ,..;£.. 
81!.Nf'O t:JITL Gf;OvJ 

I f 

i..-----+- ELEVA110N/DEP1H TOP OF SEAL: f • C( S-I J_ 
' . . 

._ _ __,._ TYPE OF SEAL: 3'/s '' SHu~ . f>c.. v <t 
·~ ' 

.._.....__.....__ DEPTH TOP OF SAND PACK: 3 · 
' 1 •• 

f.1---t!it-----+- ELEVAllON/DEPlH i:tJP oF SCREEN: -o.o>, .. ,. 
--till----=----+- lYPE OF SCREEN: PV c_ I s c.. H Lt 0 

SLDT SIZE x LENcmt: 0, Q \ 0 1C . I 0 ' 
.... ,. 

l.D. OF SCREEN:~or...;,_.. ______ _ 

----+- lYPE OF SAND PACK: 1) $ J: Ft t.. TJ:.ft. 
s ''-l CP.. S!?!Q .:t;:¥ ~ • 

I <' 

----+-EL£VA110N/DEP1H BOTTOM OF SCREEN:. -/0.fJS I / 't 

----+-ELEVA110N/DEP1H BOTTOM OF SANO PM:K: -/0.5S' /'-f.~
1 

BACKFJLL MATERIAL BELOW SAND: ___ _ 

NONE. 

---+- ELEVAllON/DEPlH OF HOLE: -10. S-ft /Y,f; 



• 

• 

• 

Tetra ·Tech NUS, Inc. 

OVERBlR>EN 
MONITORING WELL StEE r 

STICK-IJP 

WEU. NO.:\ 7 V\'lw J'i 0 

PROJECT SWO'\v l f.. ( t 7 «fl. LOCATION NW.SCw~«l.E\'t'tltJ DRILLER f=R~f...Coo PEf$ 
DRIWNG SC..LiC d:fl.eo <J'°'S" 
METHOD \-\ $ p.._ 

PROJECT NO. 0 S;l. & BORING '1r1u..J l "1 0 
DAlE BEGUN \-l...4'-0.,.. DAlE COMPLETED;l.-1,<;-QS-

DEVELOPMENT FIELD GEOLOGIST ,...,...+-f....,(\=E..ao~W=-.i.w.R-..;;IWYL.:..;..:;..;"io;;.,;€.-f>~-------
GROUND ELEVATION ~- 0!7 DATUM NP.VD e e METHOD P,Mc..!.(!..±f\lk'1.f 

I ----.----4-- ELEVAnON/HEIGHT OF TOP OF SURFACE CASING: r-3 
I I 

,___...---+--ELEVATION/HEIGHT OF TOP OF RISER PIPE: 0.44 /J.~l . . 

f I 
• .........,.._....__TYPE OF SURFACE SEAl.:_3.,..._...:."l-"'3 __ _ 

C.C»JC(tfiJl!.. . PAr.Q 

",.._ __ ........_ J.O. OF SURFACE CASING. (q" 'iC (;." S Q, 

T't'PE OF SURFACE CASlt.iG: --· ---
A ~UIMIUVM. 

'°) ., 

.,..___...._+--. RISER PIPE l.D.:.--~-----------
TYPE OF RISER PIPE:_-=-------~$ Ct-\·'""\. o eye. 

t'l----+- BOREHOLE OIAME'TER: __ -__..8._•_t ----

...,_ __ ,.__TYPE OF BACICFILL:"ft'kul(..Gaffovr' 
B6/Vf'O NITJL Gf$.OVJ' ' ) 

...,_ __ ...__ ELEVATION/DEPlH TOP OF SEAL: 

._ _ __.,_ lYPE OF ~ :s/a '' SH\lt.. Pt..\) ct 
'?~•'11!£ 

m---+- DEPTH TOP OF SAND PAO<: 

, 
12.-CI 
. , 

D--"-l!!t----+-. ELEVATION/DEPTH 'f'.OP oF SCREEN: 

~--------"'-- TYPE OF SCREEN: p v c_ I . $ C..l-l Lt 0 

-1g.'l>1 l5"' 

SLOT SIZE x LENGTH: Q. Q \ 0 lC l 0 
1 

....,,, 
. 1.0. OF SCREEN:......_oK........_ __ ......_ ___ _ 

..,_ __ ..._ T't'PE OF SAND PACK: 1)$ T.. Ft c., T~ 

s \ \....l CA S"'1VQ ~a.. t 

ELEVATION/DEPTH BOTTOM OF SCREEN: 
t I 

---1-ELEVATION/DEPlH BOTTOM.OF SANO PACK: -2\.1.\f tl5,~ 
BACKFILL MATERIAL BELOW SAND: ___ _ 

NOJ..JE 

. r ~L' I 

· •1l."fS" I JR.f ---+-ELEVATION/DEPTH OF HOLE: 



~ 
OVERBlR>EN 

MOMTORING WELL SHEET 
STICK-UP 

WELL NO.: \ 1 Wlw \'SS 

Tetra Tech NUS, Inc. • PROJECT St.Vf\'\v \~{l7 C'{f:l LOCATIONNW.SCH~m .. E\'H»J 
PROJECT NO. 0 sia BORING f7JY\W IS"S 
DATE BEGUN t-3l-o5' DATE COMPLETED1-i<ot-OS-

DRIUER f:~~t:...CooPE:({ 
DRIWNG Sc., L.tc. *Aoo"f<.:S 
MElHOD \-\SA. 

FIELD GEOLOGIST _ ..... f~(\:.;:E;;.i:o~W~...l.lR~IWVl-,;,,:,,:,,.:;..;;;,Cit.;;,;,,~...:...-...-------
GROUND ELEVATION 3. 7(9 DATUMf\J A-VD es 

DEVELOPMENT 
MElHOO eblL.fift, qvme 

.....---.i----+- ELEVATIONfttEIGHT OF' lOP OF SURFACE CASING: t- 3 
I 

I I 

__ ._.....,._ _ __.._ ELEVATIONfttEIGHT OF' TOP OF' RISER PIPE: G.01 /2,').S 

I I 
........_---+- T't'PE OF SURFACE SEAL.:_3=--..;..'(;_3~--

coµc...ct.S.IJ; · · P1t p 
,, ,, 

i.....--4-·- I.D. OF SURFACE CASING: l; )( ' S Q 
. TYPE OF SURFACE CASING: _____ _ 

ALVWV\lf.JUM 

w----+-- RISER PIPE I.D.:--~--~-------
TYPE OF RISER PIPE:_-=-___ ..;..._.;,___ 

$.C.-\-\ ·lo.\. o Py<:.. 
~---- BOREHOLE DIAMElER: ._ S '' ---=-----
....._--.i--TYPE OF BACKFILL: 1f~·H.vt.Cad.ovT11 

BlaNTO tvtn. GgovT 

' w---~ El.EVATION/DEPlH TOP OF SEAL: -.2.2.. '"ff b 
-----+- TIPE OF SUJ.; J/s'' S\.-hl1!. Pc.\) <t 

~E!J!ON•:re ~~ 
.,_ __ ......_ DEPlH TOP OF SAND PACK: Q 

------ ELEVATION/DEPlH i:<>f' OF SCREEN: -~;z.. '1! · f 0 

---im--__;,,,_--+- TIPE OF SCREEN: PVC..., $ C.. H 4 0 

SLOT SIZE x LENG11'1: 0 Q \ 0 1C l 0 f 

"'l '1 I.D. OF SCREEN:__;;.-~..;...... ______ _ 

a---+- TIPE OF SAND PACK: t)$ J:. FIL-T~ 
S I '- l c,_, «> JttvQ $10 a. . 

ELEVATION/DEPlH BOTTOM OF sqREEN: 

...._ ___ ELEvATION/DEPlH BOTTOM OF SAND PACK: 

-1~.z.1 J.D 

BACKFILL MAlERIAL BELOW SAND: ___ _ 
NONE 

I 

I 

, 
----+-- ELEVATION/DEPlH OF Ha.£: -1~2..'f / io 



• 

• 

• 

~ 
WEU. No.: 11 mw t '70 

Tetra Tech NUS. Inc. 

OVERBl.ADEN 
MONITORING WELL SHEET 

STICK-lJP 

. PROJECT S.~<nv l~/t7 RFI. LOCATIONN\.O.S(.wJi-Rl.$.\T\:»J 
PROJECT NO. O s;i.a BORING L7(nw Hi D 
DATE BEGUN l-'M-OS" DATE COMPLETED !1-2.G.>~0£ 

DRILLER F«~v:.. Coo PE:({ 
DRIWNG SC...LIC..,....AOO<l'S- . 
MElHOO \.-\ $ p.._ 

DEVELOPMENT FIELD GEOLOGIST::-:--F"='· C\~E o"."r-W~.1.!R~P<M-~lli>;;.,.;;;§::t\...:..:r.. __ ___,,..,,_--
GROUND ELEVATION ~."15' OAlUM NPrrVD 88 MElHOO 6~Ydff\., tf~f 

f 
_,..-~..----+- ELEVATION/HEIGHT OF' TOP OF' SURFACE CASING: _ _...../_ ...... _~_ 

.---.o11----+- ELEVATION/HEIGHT OF' TOP OF' RISER PIPE: 

I I 

"---+- TIPE OF' SURFACE SEAL: '3 'f. ) 
c of.Jc t?.e re PA o 

It it 
r;.t...---+- 1.0. OF SURFACE CASING: (J,. -!. C, SQ. 

TIPE OF SURFACE CASINO: _____ _ 

1\-L..V lA-\' t.J lJ \fV\ 

t'\h .,.__ __ ...._ RISER PIPE LO.: . ...,_~...__ _____ _ 
TIPE OF' RISER PIPE! _ _,,_ __ __..__..._ 

$. C\-\ · '-\-o eye.. 
~---+- BOREHOLE DIAMETER:. __ -__,;:8:;..· •-'----

r.-t----+- TrPE OF' BACKFJU: ,.: GS:.Nro Nln.~G~g.-o_v_,..T ____ _ 

I 

.,._ __ ...._ ELEVATION/DEPlH TOP OF SEAL: - z:ub'1 JS.)" 

---- T't'PE OF SEAL: )/9 '' $Huf!:. fl V ft 
~"Te 

~..,_'I""' I!!!.---- DEPlH TOP OF SAND PACK: ~1~., 

, ' 

m----1~----+-. ELEVATION/DEPTH T9P CIF. SCREEN: --2£.S'Sj ·'*-9' 
___,,._.....___.._ TIPE OF' SCREEN: p V C...., S C..H 1t 0 

SLOT SIZE IC LENGlH: 0 Q l 0 lC ' I 0, 
...., ,, 

l.D. OF SCREEN:_...oK.. ________ _ 

f.iioo----+-- T'l'PE OF SAND PACK: '{)SL- Fl L. T~ 
S\'-lC."- Smp $:Fa..,, 

,, , 
~-___..- ELEVATION/DEP1H BOTTOM OF' SCREEN: - 'JS" .. sS°/ 3CJ' 

# . . , 

,.___--+- ELEVATION/DEP1H BOTTOM OF SAND PACIC: -~~/ 'f() 
BACKFILL MATERIAL BELOW SAND: ___ _ 

NO J..JE. 
' I -3'.>>1 t.fCJ ---+- ELEVATION/DEP1H OF' Ha..E: 



~ 
OVERBlR>EN 

MONITORING WELL SHEET 
STICK-UP 

WELL No.: \1mw 1 ~s 

Tetra Tech NUS, Inc. 

PROJECT S~fhv \ <. {t 7 ~fl. LOCATION NWSOi P.«L.E"'f't»J 
PROJECT NO. 0 S=t.& BORING I J MW I <e S 

DRILLER f:~~f...Coo PU 
DRIWNG $C.. WC.M-1'00CU.!i" 
METHOD . \-\ S A. . DAlE BEGUN +. - 1- O 6'" DAlE COMPLETED 1-2.1-0S-

FIELD GEOLOGIST f l\.E.Q W RA'rA-'>6-rt... DEVELOPMENT 
GROUND ELEVATION ~.S';;tl DATUM µe-vp SS MElHOD IP1>s1.c...~ + f'v('hR 

..... - ...... r----+- E1.EVATION/)£IGHT OF TOP OF SURFACE CASING; /,...., 3 
t 

, . 
.---.....i ....... ---+- ELEVATION/l'IEIGHT OF TOP OF RISER PIPE:. S:gJ/~- ~( 

I I 

TYPE OF SURFACE. SEAL: ~ 3! ) . CDbJc...q_;--~---_-.... ~-h-2 __ _ 

it---+- U>. OF SURf.ACE CASING: c/' '{. t/f S Q 
TYPE OF SURFACE CASJNG: ___ ,_..;.. __ 

·ALvM 11vvm 
""\ " Flt---......_ RISER PIPE LD.:_,...;.,,...;;...;._---------

T\"PE OF RISER PIPE:_-=--------
$ C\-\ ·'-to eye.. · 

n----+- BOREHOLE DIAME1ER: __ -_.:8;;._'_t ----

. /Is· t, 
rA----+--TYPE OF BACKFILL: ;_kV a.. (;,,,flOVT . 

J:>J::NfQ NIT!. Gf;OvJ . 

ElEVATION/DEPTii TOP . OF SEAL: 

-----....-TYPE OF SEAl.: l/s'' St-h.>'(. PL.u c.. 

f r-1 
a.02. I f.o 

S>~re 
.,_ __ .,._ DEPlH TOP OF SAND .PACK: · 3 .. s' 

---'-------+- ElEVATION/DEPTii ~OF. SCREEN: - /,"f9i · S' / 

-.....is----..--1-- TYPE OF SCREEN: p v c_ I . $ c. H Lt 0 _... 

SLOT SIZE x LENGTH: Q. Q \ 0 ¥ I 0 
1 

....., ,, 
I.D. CF SCREEN:~ot..~-------

..,... __ ,.._ lYPE OF SAND PACK: 'Q$ J: FI t... TJ:.P

c; \ \....l C"- Smp ~ ~, 

i.----+- ELEVATION/bEPlH BOlTOM OF SCREEN: - 11.Cf!f · \ 5 
----+- ELEVATION/DEPTii BOlTOM OF SANO PACK: -....,/ ...... ¥..:w.-......... 

BA~ MATERIAL BELOW SAND: ___ _ 

NONE. 

---ELEVATION/DEPlH OF Ha.E: -//.'f9/ t5 

, 

I 



• 

•• 

• 

WEil. NO.:\ l\'\W \ ~ f 

Tetra Tech NUS, Inc. 

OVERBlR>EN 
MONITORING WELL SHEET 

STICK-lJP 

PROJECT StA.Jn-..v l4'{l7 {{fl. LOCATIONNW.S(.wai.«.\..E'>n».I 
PROJECT NO. 0 sia BORING llfY\W\ (,]:.. 
DATE BEGUN J.-\l-OS- DATE COMPLETED;l.-21-0'f 

DRiu.ER f=R~'-.Coo P£(t 
DRIWNG SC.. l..\t.41:/IJOOCJC.6' 
MElHOD \-\ $ J:.... 

DEVELOPMENT FIELD GEOLOGIST ~i.,,..FJ..1!3.:.:::e;.111:p,........ICW~R~MY1,~-;,:..:S1\:;...ui. ______ _ 
GROUND ELEVATION 3.CDCo' DATUM NAVO aa MElHOO f.>Prl'-fHl. ~ PvfY\-P 

....---.----f--ELEVATION,MEIGHT OF 10P OF SURFACE CASING: f"} 
, 

I I 

.---.-11-----1-- ELEVATION,MEIGHT OF TOP OF RISER PIPE: Pr0S' /fl.}~ 

. ' 
'----+- TYPE OF SURFACE SEAL: 3 Y 3 . 

CONC..(i.€T€. Plf=o 

I"',.._ __ ....._ I.D. OF SURFACE CASING: C. '' "-= 4 '' 5: Q. 
'NPE OF SURFACE CASING: _____ _ 

A l-VV""l IJ UVV\ 

f'"\ h 
&+----~- RISER PIPE LO.:_.,..~;;;..;... _____ _.,. 

TYPE OF RISER PIPE! _ ___, __ ___.. __ 
$ C..\-\ ·'-to eye.. 

n---+- BOREHOLE DIAMElER: __ -....__..$._'_' ----

w---+- ELEVATION/l>EPTH TOP OF SEAL: 

------+-TYPE OF SEAL:J,,/9·'' $1..\\)f.. f\.\Ht 
~Et{n?Nrre. 

m--...-+- DEPTH TOP OF SAND PACK: 

m----1'!!.,__---+- ELEVATION/DEPTH i:a:' OF. SCRml: 

~------t- TYPE OF SCREEN: p v c.., I s c.. H lt 0 
SLOT SIZE x LENGTH: Q. Q \ 0 )I: l 0 

/ 

...,,, 
I.D. OF SCREEN:__...o<..._ ______ _ 

a.----1- TYPE OF SAND PACK: 1) c;;:r. FI t.. T ~ 
S l t..t c.11: SJnvQ :t;:p ;t... • 

I 

14.8 . 

""---+- ELEVATION/l>EPTH BOTf()M OF SCREEN: 

----+-- ELEVATION/DEPTH BOTTOM OF SAND PACK: 

. , 
-21. ')"f / :J..S 

-2l .. 3'ft d.,'5 ' 
BACl<Fll.L .MATERIAL BELOW SAND: -----NONE 

----+- ELEVATION/DEPTH OF HOl£: 
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WELL No.:\ 1 tnw \ (q D 

Tetra Tech NUS, Inc. 

OVERBLR>EN 
MONITORING WELL SHEET 

STICK-UP 

PROJECT SWfhv \~{t7 ({fl. LOCATIONNWS(.w~m .. e\lt»J 
PROJECT NO. O S.:l.8 BORING \ '1~ \Cot> 
DATE BEGUN 'l..-ll-05" DATE COMPLETED·'l.-27-0S-
FIELD GEOLOGIST f !\Eo W RAM-~S..f\. 
GROUND ELEVATION ·~.'10 1 DATUM NA-VD B~ 

DEVELOPMENT 
MElHOD £3Au .. £1l- ~ fv V\\.P 

.------1-- aEVATION/HEIGHT OF TOP OF SURFACE CASING: f"" 3> 
, 

I I 

5". Cf?../).. 'f 't ...----t""I._---+- ELEVATION/HEIGHT OF TOP OF RISER PIPE: 

. I ( 

'----+- TYPE OF SURFACE SEAL.:_3-..,.....;~__..3~--
Coµc:&-f!-rt Po-o 

,..,.._ __ ........... I.D. OF SURFACE CASING: C, '' y. 4 ' 1 S g 
TYPE OF SURFACE CASING:.._. -----

A 1-VV\'\ I IJ UV\::) 

f"\ f\ 
Ii+---+- RISER PIPE l.D.:_.-d-...__ _____ _ 

'rtPE OF RISER PIPE! _____ .;..._ __ 
$ C..\-\. · '-t. o e vc. 

..,_ __ -1-- BOREHOLE DIAMElER: - 8 tt ---=------

........ --+--TYPE OF BACKFILL:''s:i-lv~V\"l.f 
B.e/IJra Nt11t. G~ov"T 

il---4- ELEVATION~lH TOP OF SEAL:. 

------+- TYPE or SE>J.:. J./a '' S\-hl(. PL v <t 
~~·'IE 

m----+- DEPlH TOP OF SANO PACK: 

-.23.5?127 
I 

m---ts---+- ELEVA TION/bEPlH 1:0P oF SCREEN: 

--1;;..-------+- TYPE OF SCREEN: PVC..., $ C..H lt 0 

I 

I. 

-28.S"l/32-

SLOT SIZE x LENGTH: 0. 0 \ 0 \C I 0 
1 

...,,, 
LO. OF SCREEN:__;;.o<.;.._ ______ _ 

a.----+- TYPE OF SAND PACK: Q $ J: FIL-T~ 
Sl'-'c" s~o ~;l.. 

----t--ELEVATION/bEPlH BOTTOM OF SCREEN: 

---+- ELEVATION/l>EPlH BOTTOM OF SAND PACK: - 3...;;.lf...;.:02.~~ 
BACKFILL MA lERIAL BELOW SAND: 

NOIVE ----
I 

----+-- ELEVATION/bEPlH OF HOLE: -3Cf.OZ.; '-t2.S' 



• 

• 

~ 
WELL NO.: \ / l'Y\ W \, $ 

Tetra Tech NUS, Inc. 

OVERet.mEN 
MONITORING WELL SHEET 

STICK-UP 

DRILLER f=R ~¥:..Coo PE:({ 
DRIWNG Sc... u·c." AOo'/li!> 
METHOD \-\ S /:l._ 

DEVELOPMENT 
METHOD fzh ·u:u..--eu MP 

_...-..... i----+- ELEVATION/}iEIGHT OF TOP OF' SURFACE CASING: 

..---.-11-----+- ELEVATION/}iEIGHT OF' TOP OF RISER PIPE: 

. I I 

........_--+- TYPE OF SURFACE SEAL: 3 ""/.· 3 
CONCRere eAD 

' /"-' 3 

. . c.~' :--'« 
~--~ l.D. OF SURFACE CASINl'. "I !:? SQ. · 

TYPE OF SURFACE CASIHG. _____ _ 

Akuwu 6JVm 
'"') f\ 

M----+-- RJSER PIPE J.D.:_,...;v..:;..;.__..,...._ ___ _ 
TIPE OF RISER PIPE! ______ _ 

$. C..t-\ ·"'to · eve.. 
111.----i-- BOREHOLE DIAMElER: __ ...... ___,,8.._•_\ ----

.. · 
H----+--TIPE OF BACKFILL: ,:. . 

BP-JVf'Q Nltt.__,_G_g_o __ v_· 'T-----
w----"- ELEVATION/DEPTH TOP OF SEAL: 

-----+- TYPE OF SEAL: 3/s ,, $Hut:. f\.. \) <t 
~Efm?N•tc 

m-----+- DEPlH TOP .OF SAND PACK: 

, ' 137! :L 

3' 

m--i..,_ _ __.._ ELEVATION/DEPTH 1:c>P OF. SCREEN: 

~s-----.--1- TYPE OF SCREEN: f V c_ 1 $ C..H Lt 0 

. I 

-0.r.,3, . 't 

SLOT SIZE x LENGTH: 0, 0 \ 0 lC I 0 1 

...,,. 
l.D. OF SCREEN:_....-<-..-_ ______ _ 

...,. __ .,.__ TYPE OF SANO PACK: 1) $J: FIL-TJ:(l. 
S \ t...t c.--. S.lnv"p $11' ~. 

__ ......__ELEVATION/DEPTH BOTIOM OF SCREEN: -/t).'13! /'t 
I 

---ELEVATION/DEPTH BOlTOM OF SAND PACK: - [Q,li'!t I 't' 
BACKFILL MAlERIAI.. BELOW SAND: ___ _ 

NONE 

...._ _ __..._ ELEVATION/DEPTH OF HOLE: 



~ 
Tetra Tech NUS, Inc. 

OVERBlltDEN 
MONITORING WELL SHEET 

STICK-tJP 

WELL NO.: ll mw ll l 

• ' PROJECT SCAJmv \ ~1 t7 Rfl. LOCATION NUJ.S(,w11-RU!\lt»J DRILLER f ~~'-.Coo Pett 
DRJWNG sc.c..t<:.'IPf\()OCl'S'" 

! 
t 
~ 
ID 

t 
i 

i 
·~ 

PROJECT NO. O S.'l..8 BORING \1n\W VJ 1. 
DA TE BEGUN 1 ~ l "3 • 05' . DA TE COMPLETED :;l. ~2.8-0S'" 
FIELD GEOLOGIST FC\Eo W RA'1Yl.o11t€1\ 
GROUND ELEVATION a/t ¢.' DATUM N P.vO SS 

MElHOD \-\ ~ ""' 
DEVELOPMENT 
MElHOO 8 ""lt...~Vt'l P 

I ..,,.,..--...---+- ELEVATION,MEIGHT OF TOP OF SURFACE CASING: Jr-3 

....--~1----+-- ELEVATION,MEIGHT OF TOP OF RISER PIPE: b,Q]1J_..(,f"
1 

... ~ 

' I. t 
.....__...._ lYPE OF SURFACE SEAL: 3 . ¥ 3 

· cowc£s.re t'Pr9 
ff . ,, 

~--+- l.D. OF SURFACE CASING: C Y: t, Sg · 
TYPE OF SURFACE CASING: . . · 

AkVi/1.-\\ IJV~'V\ 
!"\ " ---- RISER PIPE J.D.: d'-. . TYPE OF RISER P .... ]-PE:.-· .......... _____ ._ 

$Cl.-\· '-to eye. 
vi----+-- BOREHOLE DlAMElER:~----=8-..'_' ----

.,._ __ ...._. ELEVATION/DEPTH TOP OF SEAL: 

------'- TYPE OF SEAL: )/t '' SHu'f. PL v <t 
~~ln;,· 

· -S:S-81 9 

, 
._ __ ..._ DEP1H TOP OF SAND PACK:, I I 

..._ _____ ...._ELEVATION/DEPTH~ OF. SCREEN: -Cf.,)B/ '\'~1 

·-....;;r-------t-0 TYPE OF SCREEN: PVC.., $C..H ltO · 
SLOT SlZE >e LENGTH: 0. 0 l 0 \C f 0 

/ 

...., '• 
1.D. OF' SCREEN:--..411{~-------

-----+- TYPE OF SAND PAO<: D $I- FI l.. T~ 
- Slt...lC"- S»-wp ~a.., · 

I 

' . ' 
-IYS81 ~> .,...__---+- ELEVA TION/OEP1H BOTTOM OF SCREEN: 

' 
----+-ELEVATION/DEPTH aonOM OF SAND PACK: 

BACKFILL MATERIAL BELOW SAND:--,.--
NONE· 

__ __...,_ ELEVAllON/DEPlH OF HOLE: . -~J)8/ :l.'3,') 
, 



• 

• 

• 

~ 
WEll NO.: Q [!'\ W \ ] 0 

Tetra Tech NUS. Inc. 

OVERBl.RDEN 
MONITORING WELL SHEET 

STICK-lJP 

PROJECT StVihv lt./t7 ({fl. LOCATIONNW.S(.wMtt..f!\T't»J 
PROJECT NO. 0 S.l.8 BORING '1 mw ,, 0 
DA TE BEGUN )...- \ 'l... - 0 S- 'DA TE COMPLETED l..-28 ~ot) 

DRJLL.ER \=R~"'-Coo PE:({ 
DRJWNG sc. l..\<.4'=AOO~c:;.'° 
METiiOD \..\ S ~ 
DEVELOPMENT 
MElHOD B&t l.. &.«. +- Po""P 

FIELD GEOLOGIST~.._f:J..it'\...,e,,...p--....W....._...,..R.:..;,MV'l."'"'·.;..;.r.;;..;;S-1',~,.,,._-~----
GROUND ELEVATION °?;.5";L DATUM f../Avo 98 

' -------'-- EL£VATION/HEIGHT Of TOP OF SURFACE CASING; f- 3 
I I 

.--___,..,1------1-- El.£VATION/HEIGHT OF TOP OF RISER PIPE: ,,00 ti,.'18 

f ( 

~-__.-TYPE OF SURFACE SEAL: 3 'i- ·~ c.o A.JC.fl. e::~ _ES..::;._·__..:;;. ___ _ 

/" (( . ft 

·~--+- J.O. OF SUtlFACE CASING:,..11Vl=--'ll--'--S._Q....__ TYPE OF SURFACE CASING: _____ _ 

At...vvvuµtJW\ 
I"\ ., 

.,._ __ _,__ RISER PIPE l.D.: ~ TYPE OF RISER P .... 1-PE:.,.;:· :;....;;.-_____ _ 

.> C..\-\ · '-\- o eye.. 
n---+- BOREHOLE·Dl~-----=B._'_' ----

. ' . , 
.,__ _ _._ El.EVATION/DEP1H TOP OF SEAL: - f'f,'f912,3 

---~- TYPE OF SEAL: 3/s '' Sl-·hJf. f\. u ct 
~~l'IE :\ r:-' 

---~- DEP1H TOP OF SAND PAa<: ~~ 

I I 
tiii---1,..._ _ ___._ El.EVATION/DEP1H l_'OP QI='. SCREEN: .. J.). l\9 I Q..J 

----lliP--------1- TtPE OF SCREEN: p v c.. I $ C.H 4 0 

SLOT SIZE x LENG1H: 0. 0 \ 0 lC I 0 ' 
"'}II 1.0. 9F' SCREEN:__..."'-...__ ______ _ 

----of- TYPE OF SAND PAa<: Q?'L Ft l-T~ 
$IL.IC.A Spyo ·~.;t.' 

,,____-+-ELEVATION/DEPTH BOTI'OM OF SCREEN: . -33~ttBJ 37 • 

--- ELEVATION/DEPTH BOTTOM OF SANO PACI<: -)3..,& t37 .. '3 
BACKFILL MATERIAL BELOW SANO: ___ _ 

NONE, 

I 

. -'3>3.'18131.; 
I 

.__ __ _,.,_ El.£VATION/DEPTH OF HOLE: 



! 
ID 

~ 
Tetra Tech NUS, Inc. 

OVERBlR>EN 
MONITORING WELL SHEET 

STICK-I.IP 

PROJECT. Swvi.w \t,fl] (tf.='(. LOCATION µwsCwAO.Lc5mc-' 
PROJECT NO. 05'")..CO BORING [7 ~\SS 
DATE BEGUN ~ - l'=t. o~ DATE COMPLETE0l.-2a-os-
FIELD GEOLOGIST ~EV W . r?ttr'1= s~ 
GROUND ELEVATION ~7(p' DATUM=&VD es 

WELL NO.: lJ ~\V l \3 5 

DRIUER ~A-t.J~G::.uf'AA. 
ORIWNGI sc... <...tcA'f"'0 'lC..S
MElHOD HSIA. 

DEVELCAIENT 
MElHOD ll#.H<.,,61' ... =+fVM? 

....... - ...... t----+- ELEVATION/HEIGHT OF TOP OF SURFACE CASING: Jr- 3 
I 

r--~i----+- ELEVATION/HEIGHT OF TOP OF RISER PIPE: 5,&f I , ,. '5' 

· I I 

{....-..,..-----~-.... 
......._ __ -+--- rtPE OF SURFACE SEAt.:_3~_¥-"'3 ___ _ 

C O#JC(t.6.,-,S.. I 

i 
i 

~,, ~ /u SQ 
~---+-- t.O. OF SURFACE CASING:,__.___,._c,.,.=----~ 

TYPE OF SURF ACE CASING: -
ALVWV\\ ~\JM. 

"'\ ,, .,.__ __ ......_ RISER PIPE I.O.:._,_..sE.i;;:,__ _____ _ 
rtPE OF RISER PIPE: ______ _... 

$C:...j..j "Q ~ye_ 

n----4-- BOREHOLE DIAMETER: __ --::i:oS._'·.,.... ----

1119---+--TIPE OF BACKFIU.: __ .,.W"'--'-'b...._ ___ _ 

I 2..' w---+- ELEVATION/DEPlH TOP of' SEAL: /. 7 ft I 

---+- Tl'PE OF SEAL: '?>I BI 
4 51-i u Cl f'(.. v (, 

~---+- DEP1H TOP OF SAND PACK: . 3 
, 

. I 

M--t1it----+- ELEVATION/DEPTH TOP OF SCREEN: -0.2."C I "'f 
_____ ,..._ TYPE OF SCREEN: rv c.. . s &t--t t.t. o 

-· 
SLOT SIZE x LENGTH: 0 . 0 \ 0 'l< ( 0 ' 

1.D. OF SCREEN: __ ...;;£.-.'_' -----

a----+- TYPE OF SAND PACK: QS 't. Fl c... pr.~ 
Sl y.c..e: 5 ft1vD :i::f:? 

~--+--ELEVATION/DEPTH BOTTOM OF SCREEN: -10.7.tf't l'i 
I 

, 
r------+- El.EVATION/DEPlH BOTTOM OF SAND PACJC: -/(),7'f t f'f.. ')' 

BACKFJU. MAlERIAL BELOW SANO; ___ _ 

NOt-.J C. 

------+-- El.EVATION/DEPlH OF HOLE: -/CJ.7'f 1/'f, f. 



• 

• 

• 

~ 
Tetra Tech NUS, Inc. 

OVERBlR)e,t 

MONITORING WELL SHEET 
STICK-UP 

EL NO.:\] fv1 l.\J I 9 0 

PROJECT sw~v '' f l7 tl~ t. LOCATION fJWS ct11tftH~Il)f:' 
PROJECT NO. os-i...'l BORING l'J&W le 0 

DRIUER f fll\1-./'f:.. Coo PAA. 
DRIWNG S(... c..1 ¢4AOoqt.;~ 
METHOD H5A DATE BEGUN :6-1'1-0iz DATE COMPLETED2.-2'D-OS-

FIELD GEOLOGIST e«!i(Q WlCt+ms&L 
GROUND ELEVATION ~.S-9' · DAlUM NAVO SS 

DEVELOPMENT . 
METHOD BP..l t...r=tttf\'!'Wf 

..,...---ti---+- ELEVATION/HEIGHT Of TOP Of SURFACE CASING: /"'-'')..S ' 
~ , 

.---11-----.i.- ELEVATION/HEIGHT Of TOP Of RISER PIPE: 5': 'f8 I / .,8'f 

( I 

"""'----TYPE Of SURFACE SEAL: ·:; ¥ 3 
c O,<..JC...(t 6-'f'E.. PA-P 

. ~ ~ 

rA---+- I.D. Of SURFACE CASING: G""' ' . SQ 
TYPE Of SURFACE CASING: _____ _ 

A LU"""'\µ u \'¥\ 
. ~,, 

11+---+- RISER PIPE I.D.:.-;;........._ ______ _ 
TYPE Of RISER PIPE: 

SC.H -4.....-D---P~v-c_-·---
C) ,, 

vi---~ BOREHOLE DIAMElER:_...::O::;__ ____ _ 

If . I I 

.,.....---1--rtPE OF BACKFILL: Si..tu R.C .. g o ifI 
lli\StJil?f...ll re:.. G @.oyT 

w---+- ELEVATION/DEPlH TOP or SEAL: -zq It // I 

____ ...._ T"l'PE OF SEAL: ·v td' s k v ct. et..u i. 
C>iiHn;>&t.:rlk . . ,~, 

m----+-- DEPlH TOP Of SANO PAac: ..2 

lll----li..,_ _ __..._ ELEVATION/l>EPlH TOP Of SCREEN: -/1,'lft I) 

____ ....._ TYPE Of SCREEN: f'V c_ ,. $ C...1-l '-<. 0 

SLOT SIZE x LENGTH: (?. 0 \ 0 ~ t Q • 

J.D. OF SCREEN:_"2..--.' •-------

a---+- TYPE Of SAND PACI<: OSJ:. f- l .... ~ 
$I'- l c. A SC:\rl.JO Q k 

, 

' -19,'il I 'l. '-
~ 

ELEVA TION/l>EPlH BOTTOM OF SCREEN:. 

f---_ _.,_ ELEVATION/DEPTH BOTTOM Of SAND PACK: -t8ff// 27..) 
BAacFILL MA lERIAL BELOW SAND: 

fyo)Jg. ----
....___--'"_ ELEVATION/DEPTH OF ~ 



~ 
Tetra Tech NUS, Inc. . 

OVERBURDEN 
MONITORING .WB.L SHEET 

STICK-UP 

PROJECT St\Jtnv \"' ( l 7 Rfl. LOCATION NW.S0-I M~\£~ Tt».I 
PROJECT NO. 0 SJ..8 BORING \]row \°l <:; 
DATE BEGUN~- B · o? DATE COMPLETED 6~2':f~0S-
F1ELD GEOLOGIST E f\e p W RA'rt'l,fi. e..n.. 
GROUND ELEVATION 5".SJ?' DATUM t{AVO BB 

WELL NO.: l J row l<'.\. s 

DRILLER fRlia+J'f.... Coo PE:({ 
DRIWNGsc.. Uc.At-AooqZOs
MElHOD \-\$Ao 
DEVELOPMENT 
MElHOD t2P..U-£4 ~fu1'¥iP 

_,.,.---,......---+- ELEVATION/HEIGHT OF TOP OF SURFACE CASING: /-} 
I 

I 

7.811~}1 ....--....it------+- ELEVATION/HEIGHT OF TOP OF RISER PIPE: 

I I 

f t---T"--~ .... ~---+- lYPE OF SURFACE SEAL: ... 3"-· _'1-__ 3.___ __ _ 
COl.JC.GF-rE \?A p 

~ 

I 
~· 

/' '' tr .,._ __ +- I.D. OF SURFACE CASING.,_.(£.._~....;-'~....;S=Qi.....-
lYPE OF SURFACE CASltlQ. 

ALU~IWt./W\ _____ _ 

""\ t\ 

,.._ __ ...,._ RISER PIPE 1.0.:._,...;""""'::;..;;._-----
lYPE OF RISER.PIPE:_~----

$.C..\-\. · '"t·o eve. 
n----1-- BOREHOLE OJAMElER: . """" 8 " ........:.._...:;.. ___ _ 

.._ __ ..._, ELEVATION/l>EPlH TOP . OF SEAL: 

------+- lYPE OF SEAL: 'J/9 'f S\.\uf. .Pt. v <t 
~~re 

m----i-- DEPlH TOP OF SANO PACK: 

.___..,.__ _ ___.,_ ELEVAllON/l>EPlH 1:0f' Of. SCREEN: 

----------""'+- T'l'PE OF SCREEN: r v c...., s c.. )...\ ti o 

I I 
-l.S"" / ·8 

SLOT SlZE x LENGTH: 0. Q \ 0 \< f 0 
/ 

,..., '• l.D. OF SCREEN:_..;;;;.Q(.--...-------

----+- T'l'PE OF SANO PACI<: 'Q $ '[.. . FI t.. TU. 
SlL.1cAr s~o ~~. 

,._____...-+- ELEVA llON/DEPlH BOTTOM Of SCREEN: 

----1-- ELEVATION/DEPlH SOTIOM OF SAND PACK: 
BACKFILL MAlERIAL BELOW SAND: ___ _ 

No 1-Jr; 

.._ _ __..,_ ELEVATION/l>EPlH OF HOLE: -lL) t /8 
I 



• 

•• 

~ 
WEll No.: \7 mw20 s .. 

Tetra Tech NUS, Inc. 

OVERBURDEN 
MONITORING WELL SHEET 

STICK-UP 

PROJECT StVl'\'\v \ <. / t 7 ({f1 LOCATION Nw.sew~a\.E\TW 
PROJECT NO. O?"J..8 BORING lJMUJ~.S 
DATE BEGUN ~-Of -olt DATE COMPLETED !1-2..j-0~,= 

DRILLER f Rti.+JV:... Coo PE«, 
DRIWNG sc.uc..--Aoo'f'S" 
MElHOO \.-\ $ A. 
DEVELOPMENT 
ME'JHOD BM&-f.L..fl.._f!Uai.,.f 

FIELD GEOLOGIST life~ ~ {(A'tV!,c;.~ 
GROUND ELEVATION =s:· DATUM~Q BB 

_...--..t----+- ELEVATION/}IEIGHT OF TOP OF SURFACE CASING: /,..,. '3 
I 

I I 

1.38 ,;i.419 ....--_..ii-----+.- ELEVATION/}IEIGHT OF TOP OF RISER PIPE: 

,, "' s 
.~--+- 1.0. OF SURFACE CASING: ' V: C Q 

TYPE OF SURFACE CASING: . ALU VV' l1..1U_V\.'\ ____ _ 

""'} t\ ' 
___ ....._ RISER PIPE J.D.: """ · TYPE OF RISER p-1 ..... PE!.,..;· ;...._ _____ _ 

~ C\,...l' "'i o eye:. 
n---+- BOREHOLE DIAMETER: __ ......... _..;;::8;....•_' _.__ __ _ 

w---..a..- ELEVATION/l>EPlH TOP OF SEAL: 

___ ___._ TYPE OF SEAL: J./a '• SHut.. Pt. v c.,. 
\}~,n; 

m---+- OEPlH TOP OF SAND PAO<: 

m----11..,_ _ __.,_ El.EVAlJON/l>EPlH 't:OP OF saEN: 

-....i;;;........,;..._-1- TYPE OF SCREEN: e V C.., 5 CH Lt 0 

SLOT SIZE x LENCTH: 0,0 \ 0 \< IO 1 

I I 
O,'Q91 ·tt 

'>'' I.D. OF SCREEN:---.r..---. ______ _ 

____ ......_ TYPE OF SAND PACK: DCS>'L Fl l-TIZ(t. 

- s' L.l CA: S»NQ :$;'a. , 

ELEVAllON/DEPlH BOTTOM OF SCREEN: -9.111 l'f' 

i-----J..- ELEVAlJON/DEPlH BOTTOM OF SANO PACK: · -'f.11 t \,'1 1 

BACKFILL MAlERIAL 8£1.0W SAND: ___ _ 

NONE 

----+- ELEVATION/l>EPlH OF HOLE: -Cf.ii I I '1' 



~ 
OVERBURDEN 

MONITORING ·WELL SHEET 
STICK-UP 

WEil. No.: l J rn w~ t S 

Tetra Tech NUS, Inc. 

PROJECT SWfhv l ~ ( t 7 ({fl. LOCATION NW.SUI Saom .. E\"'W 
PROJECT NO. O S"J.. 8 BORING l 7 ""1 w ~ l 
DATE ·BEGUN 1-J:B-05 DATE COMPLETED l ·2}-05" 

DRILLER \=('{ ti.+J"-Coo PE:({ 
DRIWNG Sc• LlC.:14¥\bo 'i', 
METHOD \-\ S i:i\ 
DEVELOPMENT FIELD GEOLOGIST _ _,......_F...,C\..,.e....,p~W=-.uR ..... IWYl-......_c;.;...;§.1\~:.-----.........----

GROUND ELEVATION 7.C\°!' DATUM fJPr-V D 88 METHOD BML(!.(t+fvt"1-P 

I ...... --i--.;...+- ELEVATION/HEIGHT OF TOP OF ~RFACE CASING: _ __._/_"""_:!>_ 

------ELEVATION/HEIGHT OF TOP OF RISER PIPE: 

I I 

........_ ... _...__ lYPE OF SURFACE SEAL:--=3-~_3""---
C ON c...<lfi.m fA=Q 

" tc 
r...---+- J.D. OF SURFACE CASING: ~ .__ ' SQ 

1YPE OF SURFACE CASING: _____ _ 

ALU V'-11.#...J l.J ~ 

~f\ 

,.,._ __ ,._ RISER PIPE I.D.:.--~----------
lYPE OF RISER PIPE!-~---.;.__-

$. c..i-t · """ o eye.. 
n----+- BOREHOLE DIAMElER: - 8 •t ---=------

IO.it7JJ.. 'f 8 

I 

w---+- ELEVATION/DEPTH TOP OF SEAL: '?,.q<t I 'f 
------'- 1YPE OF SEAL: J./a '' SHut.. Pt. v ct 

~E±'T'?N•n!. 
___ ......_ DEPlH TOP OF SAND PACK: 5, "i' 

, 
--------+---ELEVATION/DEPTH T_OP OF. SCREEN: -0.01 t · e 
~-------~ 1YPE OF SCREEN: PV c..., s C.H 4 0 

SLOT SIZE x LENGTH: 0, 0 \ 0 lC I 0 
1 

'}If 

1.0.0FSCREEN:__;;~-------------

a.----+-- TYPE OF SAND PACK: 1)$ J:. FI t... T~ 
S l '- l C.A S ,,.,.,,.D $?' ;;l.. 

~---+-ELEVATION/DEPTH BOTTOM OF SCREEN: -10.01 t /8 
-------+-ELEVATION/DEPTH BOTTOM OF SANO PACK: -/l>.0/ 

BACKFILL MAlERIAL BELOW SAND: -~.&...!ooG 

NONE 

._______;-i-- ELEVATION/DEPTH OF HOLE: -11;. o ', / e 

I 



• 

• 

• 

Tetra Tech NUS, Inc. 

OVERBURDEN 
MONITORING WELL SHEET 

STICK-UP 

WELL NO.: \-, mw1?.,,S 

PROJECT S~fhv \f.{l7 ~fl. LOCATIONNW.S(,wllr«t..E\'n:»./ DRIUER f«~~Coo PE:({ 
DRIWNGSC.' uc. t:lfl:N:r>q'S" 
ME'JHOD \...\ '$ A. 
DEVELOPMENT 
ME'JHOD BMU:A. -+ PVl'\1..P 

PROJECT NO. O S~8 BORING 17mwa:~ 
DA TE BEGUN l -17 -OS DA TE COMPLETED 6, - 23-0S-
FIELD GEOLOGIST~.._f......,[\.._E...,p_.....W:...-iR.....:A'tVl.~;...;;.c;,=S:f\...:..;:ii... _____ _ 
GROUND aEVATION J.7]' DATUM µAVO 

_,.--...---+-ELEVATION/HEIGHT OF TOP OF SURFACE CASING: /,..,, 3 
I 

-~1-----1-- ELEVATION/li~GHT OF TOP OF RISER PIPE: /(),ZS °Jd.SI' 

. I ~ 

TYPE Of SURFACE SEAL: · 3 ."- 2 
covc...c.t~ -p""' . .....,#1)...._=------

r:;t..--+- I.O. OF SURFACE CASING: C" < Ce {f • 5 G.. 
TYPE OF SURFACE CASING: ___ _ 

ALVMIVVM. -

~·' ,.._ __ ..._RISER PIPE I.D.: _ _,.,;... _______ _ 

TYPE OF RISER PIPE:-------
$ C.\-\ ·'-to eve... 

n----1-- BOREHa.E DIAMElER: ..._ 8 '' ---=------

\ I I 

l.J? I ~ w--~- ELEVAllON/DEPlH TOP OF SEAL: 

---- TYPE OF SEAL: ~/a'' SHuf.. ~t..\) c.. 
~6.IJTI:?t.Jl1E 

---- DEPlH TOP OF SANO PACK: 
g' 

. I ' 
m----11iio------"- El.£VATION/DEP1H i:OP OF SCREEN: -:ta~ J /0 

-....a-----i- TYPE OF sa£EN: p VC-1 s CH lt 0 

SLOT SIZE x LENGllf: 0. 0 \ 0 ~ I 0 
1 

"'}If 1.0. OF SCREEN:_...;;,*'-..__ ______ _ 

filoo----+- TYPE Of SAND PACK: 1) $I- F. t.. T ~ 
S l '-l c.At SllrN'o ~ :t.. • 

1------+- ELEVATION/DEPTH BOTTOM OF SCREEN: 
I 

-12 .. ,'2..3 I QlO , 
1------+- El.EVAllON/DEPlH BOlTOM OF SAND PACK: -rz...2~ t~O 

BAa<Flll MATERIAL BELOW SAND: ___ _ 
NONE 

----+- El.EVAllON/bEPTH OF HOLE: ' .,. rz .. z.1, ~o · 



WEl.L NO.: \ I V\1 W .2.. 3 S 

Tetra Tech NUS, Inc.. 

OVERBURDEN 
MONTORING WELL SHEET 

STICK-UP 

PROJECT SWO'\v lt#(l7 r<fl. LOCA110NNW.SC.WM?.\.n\'lt2ti 
PROJECT NO. 0 S.:L.8 BORING \I V\i\ w .~ 3S 
DATE BEGUN l-~).,;05 DATE COMPLETED·:Z.·2~-os= 

DRILLER FR~Y-.. Coo PE({ 
DRIWNG $ C... Ltc.41F/tOO"f '-~ 
MElHOO ~\S/l>._ 

DEVELOPMENT FIELD GEOLOGIST,........f ... t\ ... E-.r:_w~ .... R~Ptrlt~~--€.1'....:..:..------
GROUND ELEVATION'tr7.~ DATUM M&V D SB MElHOD 0&-\ L€R. ±fUO\-f , ........ -----+- ELEVATION/HEIGHT OF TOP OF SURFACE CASING: __ /_(\.._,_ 

r--........,....1----+- ELEVATION/HEIGHT OF TOP OF RISER PIPE: 7. tS /.l..."t t. 

l I 
........_ ... _+-TYPE OF SURFACE SEAL:...,3.:;..· _-.J.~3~---

C0&C&fi...TJ!. £A=Q 

" " rA---+- I.D. OF SURFACE CASINQ C l< (4 . S Q 
.T"tPE .Of SURFACE CASING:_. ____ _ 

/:rLlJVl-lf A..IUVVl 

~h 
111+---+- RISER PIPE I.D.:._~.,,._:;...____, ____ _ 

TYPE OF RISER PIPE: $. C\-\ · "'t o ___ e_y_c.. ____ _ 

1"1-".__ _ _,__ BORDiOlE DIAMETER: __ ....... __,,8:;....•_' ----

...----+--ELEVATION/DEPTH TOP OF SEAL: . . 

m-----1--- TYPE OF SEAL: 'J./a '' $'4\J(. f>t.. U <t 
'!>~n; 

._ __ ..,._ DEPTH TOP OF SAND PACK: 

u---111-----1-- ELEVATION/DEPTH T_OP oF SCREEN: 

-----------+- TYPE OF SCREEN: p v c_ I $ C.H Lt 0 
SLOT SIZE x LENGTH: 0, Ql 0 ¥ I 0 

1 

,...,,, 
l.D. OF SCREEN:_ .... o<......._ ______ _ 

a.-----1-- TYPE OF SAND PACK: \) $']:. FI t-Ti:.t. 
s' l..l C.Ar C.:.!?fO .. ~. 

----+-- ELEVATION/r>EPTH BOTIOM OF SCREEN: 

7 

---+- ELEVATION/DEPTH BOTIOM OF SAND PACK: ,... \S;t'f 
BACKFILL MAlERIAL BELOW SAND: ----

NO J..J E, 

'------'"-ELEVATION/DEPTH OF HOLE: -15.2.'i/ ;).0 



• 

• APPENDIX A-4 
MONITORING WELL DEVELOPMENT RECORDS 

• 



• • • 
( It:) Tetro Tech NUS, Inc. . MONITORING WELL DEVELOPMENT RECORD Paoelof_(_ 

' Well: { f.,,Mtvtt 1S Depth to Bottom (ft.): _ ..... 1 ..... 7 ___ Responsible Personnel: 5, rs111- • 'J'"· f?M., .. m.,,..._ 
Site: /JJVS Cl./f'l1'\LA~TP..tJ Static Water Level Before (ft.): Y.."'3 Drllllng Co.: Cb"-~r..1'14-
Date Installed:. 6~ t 0- 0 1 Static Water Level After (ft.): Project Name: NWS CHARLESTON 
Date Developed: ft/t>-1°' - t,f!tl0 •Screen Length (ft.): 1° Project Numbe CTO 137 I 0528 . 
Dev. Method: ~~ tpv,...e Specific Capacity:--.-----
Pump Type: W HA (,E. Casing ID (In.): __ ,;. ____ _ 

Time Estimated Cumulative Water Level Temperature pH Specific Turbidity 
Sediment Water Readings (DegreesC) Conductance (NTU) 

Remarks (odor, color; etc.) ThicJ<ness Volume· (Ft. below TOC) (Un1ts!tlb 
(Ft.) (Gal.) 

l5~). - ~·" 3 
.. - - - - ~,.t l)l(Vftr:tl'tw"4.r (S'vrl."E: t=;.,,i..s r J 

f'i~"l - - - - - - ":"!':'Y - - , .. ... I" v ~ ...., " ""'" .0..,,.., 
71""1,., &.•I'" /lll!t!:thl"tA..., . A,<;. ... ,J 

tS~c, - %·So - - - - .M..1#~, µsv-r. c)<v. \ 

J {LI I - - - - ·- ,/)Pf· "'411.1,. ~,.,, 70 /t.,Jl(~vY----
tSS"'~ - ~. S"l' ).o.'f 4>-f" ~·q1'-{ ~Cfq~ /')_ ,,, ~ .• 6/U>"""..l • 

~ ff,Ot - ~.(?> 1tt- ~ ~ ~ ". fS4 I.. >qq'? . C.'..LH ~ dtGJ ....,.; 
,~,..,, - b·S'l ,q.3 c.J. :4 £{ I) . 7<;{{' .>1Cf'1 i 
/vt;I - y, ('1) re,. '7 If. ?Jo tfl· 73'l >"79?' ~ 

t?J-1 -" ~ ' ,..,, (if·:) "1·1'1 (). '(()/, :)!" el1Juo1..1 /~Aw 
(7?J'i; - ~·SD ((/*). l/.ib (), f"Dj ,J..i/ } I 

111'1 - y . .{"V 19·/, t./:K tJ· 1''/'/ ~o 

,,{3 .,,,.,, ~·SV 1'1·; c/·3'/ (). '('ti).. ' )t~ 

/y(I( - "'. r;i) 
,.,. ,, '-I· ).(; (). /1,,,5' S77 

()·l'{o - ". <f3 tlf· y '/ . .Jr 0·7<JO )_o/ . 
t:17tlq - q. ~<...> ff.j· l.f.,;. d· "71(',J.. '911;, 
(JI~ - €0 q.1D · /~.L 4.Jltr . '1· "1~ 7"? 



, 
• 

. ~ 

'1,'" 

MONITORING WELL DEV~PMENT RECORD ,,. Page _1 of _
1 

'·.· . , .... 
Tetra Tech NUS, Inc. 

Well: I ""1 bl O 2- 5 Depth to Bottom:1fi9 { 1 , ' "'™ioonslbl~ Personnel: ..... J""--'f&..__ .... r__;.··i".)'l"""';,,._(I"'_.; ______ _ 

Site: 5Wmu I~ Static Water Level Before (ft.): ? 1 A Drilling Co.: __..(}-:_7 __ , __ ,.._1 ...... .- n ...... e ___________ _ 
Date Installed:, OGr //f/41 Static Water ~vel After (ft.): Project Name: I?~£ ~ W YI-'! tA i<..9 I 1 7 
Date Devel~ped: b.1e(=..i<:Jifa/20Scre~~ Lengtn(~.): //:>ft Proje ... ~ .. ,'.· · .. ··er: CJ1 J? · .· . ' 
Dev. Method: f'U>iP*-'W~~· Spec1f1c Capacity:------ -.~fl'f-
Pump Type: tz V. Si+btn< /s,· hJ<. Casing ID (In.): ___ :2-____ _ 

,, ·' t,JJ..Ate. 

Time Estimated Cumulative 
Sediment Water 
Thickness VCime 

(Ft.) . al.) ..,_ __ .,.__~ 
cYNO 

210 

J 70 

Water Level 
Readings 

(Ft. below TOC) 

/, 'l~ 

Temperature 
(DegreesC) 

pH Specific · 
Conductanc 

( 

··.:. 

' ' 

.. 

\ 

. ,. 



• • • 
( I L) Tefra Tech NUS. Inc. · MONITORING WELL DEVELOPMENT RECORD Page_/ of_/_ 

Well: !Ip M W 0 3...S 
~ Site: 5W MU t© 

• 

Date Jnstalled: 0'2 It Z.. [ OI 
Dote Developed: D'-'J r f {pl 
Dev. Method: ff.!111 +- .SvSI-£ 
Pump Type: V HAL-& 

Time Estimated Cumu1atrve 
Sediment Water. 
Thickness Volume· 

(Ft.) (Gal.) 

lf'J/o /~ 

J1,,1to I fj 

11,,zz ~I 

ljp 3S"' ~-

//4~ 30 
/7/t? 3S 

.. ' ' '$ --

• 

Depth to Bottom (ft.): t '1 
1 

Responsible Personnel: :l. Fov~All&i? 
StotlcWaterLevelBefore(ft.):_-_DrllllngCo.: l 4 m/i¥t o. Dcat. "'' 
Static Water level After (ft.): Project Name: NWS CHARLESTON . 
Screen Length (ft.): 10' Project NumbE CTO 137 I 0528 
Specific Capacity:------
Casing ID (In.): 2 

Woterlevel Temperature pH Specific Turbidity 
Readings (DegreesC) Conductance (NlU) 

Remarks (odor, color, etc.) (Ft. belowTOC) (Units~ 

zi. 1 '7.72- .zo. I < 't'lo "'i°':>41\(,, (.,""""" 
'CJ., '7. ?3 \I:\.~ \J..Q J 

zo. lo {(.o l Z0·<-1 Z2o 
zo. "is" '1· f!il. ZO· I t r-s-
.zo.I ?.X? zo. z.. /lo 
Z/,/ 7.81 /q,j' ' I.{ 8 /:-,,,,,,,,<~ 

, 

, 



... f· 

( I l) Tetra Tech NUS, Inc. MONITORING WELL DEVELOPMENT RECORD Page _L of _L _ 

Well: f6~ 
Site: .fM 
Date Installed;~, :2 .. o 

Depth to Bottom (ft.): / f - Responsible Personnel: ;r: Fo1tCNie. R 
Static Water Level Before (ft.): . 2. 4 1 Drilling Co.: C A-Rol1uA= · O/fu.1.1.Ntr 

Date Developed: ·6-~D··OI 
Dev. Method: · fv.11P 1-$1..l;t 

Pump Type: Wbo le 

Static Water Level After (ft.): ___ Project Name: NWS CHARLESTON 
~JlScreen Length (ft.): I 0 Project Numbe CTO 137 I 0528 

Specific Capacity:-----
Casing ID _(In.): ~ 

Time Estimated Cumulative Water level Temperature pH Specific Turbidity -
Sediment Water Readings (DegreesC) Conductance (NTU) 

Remarks (odor, color, etc.) Thickness Volume· (Ft. below TOC) (UnltS"?Jk ... ) 
(Ft.) (Gal.) 

. 

/600 6 Sv'6eo /JEll Pv11 /Jl'l R ,; 

I{) I 0 i 2. ~ '3. ;) ~ ,t) I I J, 7 14 () ¥//11/en (Jg,, 

1300 17 ,4--/PeAg rfJ AIH(/£' 

v1tie~ 

·/ 600 :J.7 

oq_~o 3t - /Cf./, (,, ~'ltf (S. L( '\'\ 
t:t1J~ 11· J l, .14/ I'S·~ zq ~I VI I.~ k 

=-· • .. 



;• 

i 
; 
r 

• . ~: 

( IL) Tetro Tech NUS, Inc. 

we11: I 611 tJoo .s 
Site: S'W/1 u ~ 
Dote Installed: 6 ~ lo 1 

. Dote Developed· ~Ftlt ·.:>q 
Dev. Method: · Pv.11P+$tnee 
Pump Type: 0 h ca le 

Time Estimated cumulottve 
Sediment Water 
Thickness Volume· 

(Ft.) (Gal.) 
.. 

!too 10 
1730 13 
6/S2. 

{)~, ~' J B 
I(')/)°/ /q 

1030 ;z J 

ln'5':2... ·::l..;::, 
•.'f'-• 

Vl/Jo ;z. ~ 

O'tt.'> 21-

. 

• • 
MONITORING WELL DEVELOPMENT RECORD Page_!_ot_L 

Depth to Bottom (ft.): ..,.._ ____ Responsible Personnel: F:- luvOK.tvyl- H 
Static Water Level Before (ft.): Drilling Co.: . c,'1"471,, 1=11.A lJR 11..-t-w (,.. 
Static Water Level After (ft.): Project Name: NWS CHARLESTON 
Screen Length (ft.): JO Project Numbe CTO 137 I 0528 
Specific Capacity:---!"----
Casing ID (In.): :::Z. 

Water level Temperature pH Specific Turbidity 
Readings (OegreesC) . Conductance , (NTU) 

Remarks (odor, color, etc.) (Ft. belowTOC) (Units~ 

VR,.K 6-t£'t 
6/e£'v 

-;,,i.Js 6.62. :.20. 3 ?'l'f <:TAi"'l- fJll.ti-1P;1111.-
JJR..v 

~ 0. 'f 7.06 ~I. J '/ 9 'I I 

2D,~ 7 07 :i...t. I ;i.,1 ti 6-/Ci::Y 
:;;:L(J. Pi 106 . ?-/. v '161 fr'VnP6-I) DR..4../ 

., 

;J&~PetJ Olv 
.z..o. \ 7.o'-t lo.~ '77. 'I ?u-.~1 Dru.. 

\ ·-.. 
, .... 

~-

>f.: .~. •, 

.... ;~" 



6-13-0 
6-iill 

\ 
I 

,; ~· 

~ 

( I l) Tetra Tech NUS, Inc. MONITORING WELL DEVELOPMENT RECORD Page _J_ of J_ 

we11: 1711w ()I .5 
Site: Slv /11 {,I I "'1 
Datelnstalled: · 6 -10-01 

Dote Developed: 6 ... I :i. · o ( 
Dev. Method: PvMP+SUR61; 
Pump Type: Lv HALI,£ 

Time Estimated Cumulative 
Sediment Water 
Thickness Volume 

(Ft.) (Gal.) 

I.sat 
15'1.2 .._s-;. 
(002 
1130 · 12 
t1tJ.J a.o 
17'10 :+, ~-

J IJo::r S'O '· 

b1t5 
p117 3] 
07'f1J 36 
()7{./] 37 
b15( 79 
07S9 'i'I 
/JAi lf 7 

~ 

Depth to Bottom (ft.): ____ Responsible Personnel: f:°;, lvv Q K t.vyc 11 

Static Water Level Before (ft.): Cf.. 9 Drilllng Co.: CA,Rt2Ll&A 0/211.-l/Ntf 

Static Water Level After (ft.): Project Name: NWS CHARLESTON 
Screen Length (ft.): I 0 Project Numbe CTO 137 I 0528 
Specific Capacity:-----
Casing ID (In.): _ ___..::2. ___ _ 

Water Level Temperature pH Specific Turbidity 
Readings (DegreesC) Conductance .(NTU) 

Remarks (odor, color, etc.) (Ft. below TOC) (Units~ 
: 

S'v1:.1-W 7 67.Al!.T ft'u,;11P1AJ/.. 
/)R..4 

ln!li.u R/ZCH.Af 1..w1:.. S'(tJw/,, 
19- 'I l/.67 o. ~96 "3:-<o I 

19.o l5. qi) fJ. 30 3 f :Jo ~/20W.Ai Ot~l"V 

f C/~ ;)_ l3:59 0.296 t3o ' 

l 'J. 6 ~6::2 0. ::291 ;;i;;).o 

0€Vtv PU11PfNf ... 

19. 6 lS"',sJ tr . .:ZS:,'r [JO 01(, .... , 

/ 9. '1 ~3~ o. ~;;l.t../ ;i.," 
Ir!. 1 lS:3o o.;i.o-6 'JB 
19JJ l5;&q o.;i.9p lf J 
I/, 9 '5 ./() 0. JOl.f ! 

. 18. 9 rso:? o.~°IJ. ::i& {)/JI/JO 

• 



• • • 
[ I t) Tetra Tech NUS. Inc. MONITORING WELL DEVELOPMENT RECORD Page_

1 
of _I_ 

Well: 1711 Wd :l Depth to Bottom (ff.): f ;, lo Responsible Personnel: £ WVO K lvy c ti 
Site: SWAV lr StaticWaterlevelBefore(ft.):7tf.'L' DrllllngCo.: <A.eoLl&tf 0te1Ll-J.AJ6-
Dotelnstalled: t;·- 'f .. Of StaticWaterLevelAfter(ft.): tt1.t6.:1~nProJectName: A/w 5 CtfAelGSTO../f..../ 
Date Developed: . 6 ~ 9- O I Screen Length.(ft.): IQ Project Number: C TO- 137 /OS.i21l 
Dev. Method: PV!1 /J +- $' UR6-e · Specific Capacity: -----
Pump Type: WHAl£ Casing ID (in.): _.......,92. .......... ___ _ 

Time ·estimated Cumulative Water .Level Temperature pH Specific Turbidity 
Sediment Water Readings (DegreesC) Conductance (NTU) Remarks 
Thickness Volume (Ft. belowTOC) (Units ~f/ati) (odor. color, etc.) 

(Ft) (GQI.) 

I J:;l6 6T./fRT PIJ/1/Jl/l/C-
J3*3$ Id... - 19, 0 '1.78 O,.s/,7 799 rJ l?.y 

JS<tD - I °/. o '-f;;J.6 I. I q C/9"'1 ~ ;lt:cu11R~1-v <J- Qu1ci<l 'I 
L3SS- Ol.-2 ~ it l J.. 

, 

/'Id 3 Ol 6 I tt, J ~.16 o. 'i 11 Y'i<t i3rowi1t /q 'ff..,, 

/ 'fd-0 I~ 6 4,f;s 0: 67 7 l90 ( ~ f 

I l/31 lf{) {j~.} '"/. 'i I 0, C/;2. i 787 
J '140 '7( J 18.7 't7J.. CJ~ 63S 6'0 7 

..01 08 'ZJO 'f 7 srA.er fU111'VV'-

0 8'1tl ~.: :156 l/. 0 '-I.SJ 0. '?8 ( '"3&0 
08'1 J lO 17. 8 'i 73 o. 887 /00 

();J '-I '-I ~ ::<. I/. 0 'I. 7 I 0, g96 3'/ 
a9t/7 6 'i / 8. ( 4.SB (), ~ ~6 0 F' "1 ,., t., 

I : 

........ 



( It) Tetra Tech NUS, Inc. MONITORING WELL DEVELOPMENT RECORD Page....!_ of_±_ 

Well: t/fY1T# 0 3 Depth to Bottom (ft.): .& /7; ~ Responsible Personnel: s. ""'""", P· ""'1'..""yta ;r. ~,,,1. 
Site: NIN~ C~\..\;.-,'(1) ......> · Static Water Level Before (ft.): ~·•I Drilling Co.: ~I.\~~ t>il.,u..,:lc. · ' 
Date Installed: __ <ef .......... "1.._b1 ____ Static Water Level After (ft.): '·~ Project Name: . NWS CHARLESTON 
Date Developed: ~ "1(1°1°1 Screen Length (ft.): __ (o ____ Project Numbe CTO 137 I 0528 
Dev. Method: .s"l(.t;.t/ &me Specific Capacity: _ __,,,, ___ _ ,,,._,, c ..l '' Pump Type: .,..,,,.,....v'i.. aslng ID (in.): ___ f7' _____ _ 

Time Estimated Cumulative Water Level Temperature pH Specific Turbidity 
Sediment Water Readings (DegreesC) Conductance (NTU) 

Remarks (odor, color, etc.) Thickness Volume (Ft. below TOC) (Units ,..,.ff.._, 
(Ft.) (Gal.) 

/)o_., - - <6. ,, - - - - $~..i b'NftcM1,..;T-/i;U>w,,/ 

1>o~ - - - ---' - ,~ - h?Jt° 70 .f..£7 ~~ C,V~c_ - -
/)II - - - - - - Mi""-'( /c.t,,..,,.1111 <.. • f.,M>w ,J -
fJ.I>- - - - ·- - - - .i>l'-'t ... Srt" ro 1,/ir _.l-f-c~t. 

1)).1 "1 - to· S5 d.t. ':} 5, II (). 31,.7 .)."f10 /.if"'""''"" ,..,,.....,,.,,J ,. - {U-oi....J 

I )..I 'I - - - - - i.J:>tt"1- st'l:>l"' ..,..., u:r ~ft>~(. - --
IJ.>.>- ·- q. /0 - - - - ll1llv ,_ c /(11., • .,,,, .. it:. · - &u>.....,,.J 

l>J'{ - - -· - - - ./)/LY - $711/' r Ur ,C.."'iC~'t. 

1>> 'l - q.(i:, ,u.~ S1S-~ 
"' .,>t,3 

'>&/'10 LtJ11- .-f. fv-(01/IVG, - 81--0v ri 

IJ.1o - ~:...;> - - - - MAJ ~ L"I r µc /~CJ. 

q,/o ' - B/14v.J 1).~i./ - - - - - flsr. "',.... .. p.., --fl; ""6. ,,u, - - - - - ~ .... t-'f.11" ·~ ·--~.;_A -
1J..V I - Q.oo ,t I· L{ s.rl/ /). > ;s- 7'7'10 . ~ (511144 f. ./u -.J"'' w '* . - ~i,.s,.J 

/},fl 3 - - - - - - ~ - t..fr ~fC/Jt#IC.(,,t.. . 
q. "" - /}IJ.>'..l IJ..C/, - - - - - ~flliM' p..,,,../.ltl'll-· 

1).1/~ - - -· - - - Dfb.1 - t..'lT /l4<:.~'£ 

'>St - q.eJP :J.1.(,p 5.yf{ o.;;I) 
"'' 0 

I '\1.1.- t !v.,,../1#16 - CJ.i:>-.1tJ'-f 

• - - - e= - - .i>fJ.. '1 ,";., "'' r 4,_ f t-Nk"-d::J:c.t /(. f --.. _ -1. .,,.., , 



• 
( I I:) Tetro T t;>ch NUS. Inc. 

Well: t7Mwo3 
Site: tJ~ e~c..t ,...,..,,.J 
Dote Installed: <,,,/ 7 / o' 
Dote Developed: Wt Irr "f•f• · 
Dev. Method: ·.s·i.AA4il/f<A-I' 
Pump Type: W~'L · 

Time Estimated Cumuratlve 
Sediment Water 
Thickness Volume· 

(Ft.) (Gal.) 

!'?I)... -
I ~4.f C) -
11,c;(, -
/'/01 -
/.4/0(,, -
1'1/I -
1Ll>3 -
JL/)"'1 -
tl/1'-1 -
11/</t:> -
1 '-1'1~ - S<i"' 

• • 
MONITORING WELL DEVELOPMENT RECORD Page ..J:.. of _L 

Depth to Bottom (ft.): t?· ~ Responsible Personnel: s. ,.111t.., e. "" .. 4./ff...,.,,c-J, ;r. fi-w"'"'-
Stotlc Water Level Before (ft.): 'i·1 1 Drilling Co.: ~u,.,,.,. 

Static Water Level After (ft.): '" S-c.> Project Nome: NWS CHARLESTON 
Screen Length (ft.): _ _..._/0 ____ Project NumbE CTO 137 I 0528 
Specific Capacity:------
Cosing ID (In.): __ ..._ ___ _ 

Water Level ·Temperature pH Specific Turbidity 
Readings (DegreesC) Conductance (NTU) 

Remarks (odor, color, etc.) (Ft. below TOC) (Unttsntfe,..) 

tf•Do al.I·). $.$"~ 0 • ,J.J $"" ">q'lo V. CGl>v()i../ ~........ s ..,,._'-'"" ... 
l:f.o~ Jt. ~ s: S'J D,,f. ~fa ~.,,.;;. 

\J. Clllv~ ~ S°"'I(.."""'' 
9, {.>P ;Jt. ( :S· '-' "' ;)./t ((,.,.p 11'1.PVD'-1 - ,,,,./() J-..~ ..... "' 

'f.oo ,Jo. ·7 5."~ " • .).It 9o 
~'"'"'' 

9.oo .,.;lo. ~ s: "'~ t>.~lt... l/o 
q,.oD ""'. s- 5.70 ~· ~1c/ "~ 
CJ.oo e;.o. 4 S·il ".).tel S"'I 

·. 

. q.oo Jo.s S-3) d· If"/ I~ 

q.o~ Jc.)- S.51 (J' )../;;. lh 
'lo::> d-"·I s. .'° o.~ 91 
f.tf?;:') .J./J,;.. r:t.L/' C). :Uf /"D f,.,tj bf,.;'f,(.A')/'-f,.Jr' ~ 

kttAOJ1,.J (o ~ ~,.,~ 



[ I t) Tetra Tech NUS. Inc. • MONITORING WELL DEVELOPMENT RECORD Page_{ of_(_ 

Well: /1f1tv0 '-f 
Site: ~W/1 ~ L1 
Dote Installed: 6- 7- iJ f 
Dote Developici: {- l()· at 
Dev. Method: Pv11P +-/,vt./.6 
Pump Type: lvHA-lE 

Time ·Estimated Cumulative 
Sediment Water 
Thickness Volume 

(Ft.) (Gal.) 

0110 
I __.-.v 

I -\::...7 

()9~{ I If 
0?.Q /9 
0932 :l.3 
09'-t J ;;;l 8 
01'f r :17 
096~ ~I 

I O.tJ 2 l/ 8 
If}"'~ SI 
1008 SS-
IOtO SB 

tll 

Depth to Bottom (ff.): I£ I Responsible Personnel: _..,,,.f:"'__,,_. _,lv..._v._o ..... K __ w-+Y,,.,...C_H __ . __ 
Static Water Level Before (ff.): i.5. I· Drilling Co.: _____ t.._A_l_..o._1.-..... 1A1 ...... A=....__..t?if ......... 1l.....,.L....,1.rt1 ......... G· __ 
Static Water Level After (ff.): ?·9 5 Project Name: _ ___,A/-.........W~5 ..... C--.:;HA..,.. ...... l-..iE_.[]j ...... · ..... 11.A/--.. __ _ 
Screen Length (ff.): _____ / 0 ___ Project Number: ___ C_li_O_-_...l_J>_7-i/.._p........._~~61----B __ _ 
Specific Capacity:------
Casing ID (in.): __ ;z ____ _ 

Water Level Temperature pH Specific Turbidity 
Readings (DegreesC) Conductance (NTU) Remarks 

(Ft. below TOC) (Units~ (odor, color, etc.) 

ST.A-l(r 

17/fi!Y 
l8.~ !~. 9S- 0. S8 l( 9 C/r G.!t:J...f .. ftcH.A~M1.r tJv~cr:tv 

l 7- 9 591 0. Si'/ 700 GR.e.Y 
{ {. ? i6. /Lf 0,/'13 f) '{() 

t I- 7 !6. /1 D,. (Sy 6 oo ' 
I fJ. O {/7 0, oo/ ld.o CleaR le louDY 
Lf,O 6.1'5 O< 60 I :is 
18,0 6. (f fj 01570 "30 

rt? il.0? o. S~/ "9 
/ 8, 0 i.1)9 O,S'i'-1 I'{ l,,,.U() 

.. 



• • • 
[ I tJ Tetra Tech NUS, Inc. MONITORING WELL.DEVELOPMENT RECORD Page_) of _f 

Well: __ /_Z_'fl_W_<l.5._:5 ___ Depth to Bottom (ft.): CJ...O, 1 Responsible Personnel:_ FRANK wuoKWYCH 

Site:_ SWMU 17 · Static Water Level Before (ft.): .:S.45 Drilling Co.:_ GREGG DRILLING 
Date Installed: 3-.;23-QL/ Static Water Level After (ft.)i Project Name: _NWS CHARLESTON 
Date Developed: 3-~ 3- o ~ Screen Length (ft.): · I 0 Project Number: cro 137 / os2e 
Dev. Method:. f!i/1P+ Sf.l_c..£. Specific Capacity: _--.:r----
Pump Type: · kllM:..1--£ Casing ID (in.): _ ___.(;200: ..... · --=------

Time Estimated.· Cumulative Water Level Temperature pH Specific Turbidity 
Sediment Water Readings (Degrees C) Conductance (NTU) 

Remarks (odor, color, etc.) Thickness Volume (Ft. below TOC) (Units~) 
(Ft.) (Gal.)-

I II IS 'R£t.1 t..J PV~PI V6-- S' (./ f( (,..E ~oe Sr1t1 
1///).5"' ,;?'O - 16.8 5.S,J I. fJ '171 Srof' Pr.u., r 1/1/tJ. /S{) R. u 
UJO '30 10, 6 ,t;~< /. 0 ..ss6 
1135 qr:; !61 8 5.l-(<'1 /." .:245 
11.<.B 'I;,/. /6. 6 s .. '16 0.9 I.;.. I 
//'{~ 60 16. 1 <&SO /.0 So 
II L/S t~S 16.8 S.'if I. 0 ~6 ff-iN 15 H 

. 
. 



( It) Tetra Tech NUS, Inc. MONITORING WELL.DEVELOPMENT RECORD Page _l_ of _I _ 

Well: __ . __ /7_11_· _LJ_._O_b_> ___ Depth to Bottom (ft.): ;io, 2 Responsible Personnel: _FRANK wuoKWYCH 

Site: _ SWMU tl Static Water Level Before (ft.): i{, 6 Drilling Co.:_ GREGG DRILLING 
Date Installed: ""3-..2;2...-0 I./ Static Water Level After (ft.): ____ Project Name:..;. NWS CHARLESTON 
Date Developed: '3-..23 -() L/ Screen Length (ft.): IO Project Number: CTO 13710528 

Dev. Method:· fU1'1 f + fl Vil. 6./Z . Specific Capacity: -----,=----
Pump Type: WHAL.Ii Casing ID (in.): __ ---::;;2_· ----

Time Estimated Cumulative Water Level Temperature pH Specific Turbidity 
Sediment Water Readings (Degrees C) Conductagc~ (NTU) 

Remarks (odor, color, etc.) Thickness Volume (Ft. below.TOC) (Units~h:""' 
(Ft) (Gal.) 

I03tl) ~i:~ "" f'(JnPt.A. (i.... .s vft.e f'iJe_ S J1IN 

/OL{O 6.otMC- Df!.Y ~ LEmAn:. 

IO'i5 !:>S 16. fl Sol I. O 1$6 l<eCHA-t.Ut - 'rHtCV 
lfl~C:- '-/(;) /7 . .s 5h:3' o.?J 713 iJA--et: 8 Row A/ 

II (}n z:;-o /7? l;.39 0,, 9."i LJ(j 
110.) ..!J..2 /7. 2 I:;,'-{/ I f'J ;2.' 
l(Oe;- 55"' /7.1. c;, 3g r, QS !.1. i FI Altfl:-I 

-

• • • 



• 
( I tJ Tetra Tech NUS, loo. 

Well: / '7 At w 0" p 
Site: S Yl Y\1-V t.7 · 

- Date lnstalred: Q;-<f -o S"' 
Date Developed: n.{11 l i..01 
Dev. Method:- BP...l""-fi..tit.·+ puvw-? 
Pump Type: \1.,.YP c:.. <;vC.. 

Time Estimated Cumulative 
Sediment Water 
Thickness Volume 

(Ft.) {Gal.) 

1/oo 

1(1..0 

II Z.$ 5 .. "' 
11'/0 /Z .,-..,'-/ 

13'10. 11 .. S"I· 'I 
~3'/S 1s.;lf 
r>S'O 17.S"+t/ 

t'loo zz.s-+t.f 
I "I tr Z'S''T '/ 

• • 
MONITORING WELL DEVELOPMENT RECORD Page .J_ of ___ /_ 

Depth to Bottom (ft): 'Z S: 3 Responsible Personnel: __ 13_. Co_l_-i> ________ _ 
StaticWater Level Before (ft.): t/. I . Drilling Co.: ____ ..,.<P~'•:.01ut:.-----------
Static Water Level After (ft.): - Z'/.o(cl1t)=>roject Name: ---"'-'-=""-s-C""'h..,,.1..,_1,,...1..,._.,~~ ..... M"'"-'------
Screen Length (ft.): 5" ' Project Number: ___ ..;;..N"'""q""""-'..;;.z. ..... r ________ _ 
Specific Capacity:-------
Casing ID (in.): J." P'ic. 

Water level Temperature pH Specific Turbidity 
Readings (Degrees C) Conductance (NTU} 

(Ft. below TOC) (Units~ 
Remarks (odor, color, etc.) 

'1--~ ~· ~-. , 
~ '1#/$5 L '_ /__ . 

-4 / ,Q /"' ...... 
#'. 

- •• ,I //....,_, "· S'ia- ,....,. , 
,.,,// ............. J...~ -.iJ 

'/.' 'Z.J.oo 
! . "" O. 'lot.,, 7o ,,... .- . - L 

q , . -~ ...... ,,. . 
zz . .3 Zo.f/. 7,09 o. f.Zt 1000+ ~ o.-s .. -

- i1s- z.r.o J 7. Z.f o.s-rt f/00 

. -v2c./.D I 'I. 85" 7.5'"8 o. ss'f ")..7Q - - - - - -~ -- /. ~--
II 

. -



I 
I 

[ j t) Tetra Tech NUS, Inc. 

Well: /? /1.1.JO /3 
Site: __ SWMU 17 
Date Installed: 3-:i .:< -o 't 
Date Developed: :3-,23, 0 4 
Dev. Method: fU11P-r .5vR fe. 
Pump Type: ht"1a1, 

Time Estimated Cumulative 
Sediment Water 
Thickness Volume 

(Ft.) (Gal.) 

I{).;) D fliiE.'-1 Al PtJJ1fltJC... 

/030 18 
loso LI() 

toss 'ft 5" 
......._, - "' C' r'\ . 
llvv 

/IO:J.. - I 

J - ...5 ""5 TtCJU 

floe; \_50 
1110 ,c;~ 

• 

MONITORING WELL.DEVELOPMENT RECORD Page_/_ of __ 

Depth to Bottom (ft.}: _:2_0_,_..;<. ____ Responsible Personnel:_ FRANK WUDKWYCH 

Static Water Level Before (ft.}: ii.$ Drilling Co.:_ GREGG DRILLING 
Static Water Level After (ft.):. Project Name:_ NWS CHARLESTON 
Screen Length (ft.): I 0 ProJE:tct Number: OTO 1311 os2e 

Specific Capacity:--...,,.----
Casing ID (in.): __ ...;;;:Q=------

Water Level . Temperature pH Specific Turbidity 
Readings (Degrees C) Conductance (NTU) 

Remarks (odor, color, etc.) (Ft. below TOC) (Units ~SJ,,.,) 

SURI-£ f:o R. S /"I I JI/ - /6.J s.01 o.8..s t:/'1 'f 
16. 6 519 a 8'1 3~ 

17. 2 p.'{$ (]) .9;,. :ii'/ C:.Oe.s D{2..y 

17 . .2. 5.39 o.q~ I.JD..., ---
c;;: LI/ :i. 'I ~ t I• .,,,... /. () 

I -t "") r- "'"" 
, 

L '" ~ 
.__.,, ..._..,JV' { ') • 'f'.,,.;J -a4..:l 

l/. 0 5_;2..5 o. B .=2. A I -·· CleAt.... 
17 '-/ Lt:;. 11) 0.81 ~~<9 /.,..tJl/!JC... DRY i=l#ISlf 

f 

- .:., 

.. 

• • 



• • • 
[ I 1::) Tetra Tech NUS, Inc. MONITORING WELL DEVELOPMENT RECORD Page _J_ of -L 

Well: \le Pe 0 \ Depth to Bottom (ft.): · l//l.,';J_ Responsible Personnel: frz.M W R ~ S 6{t. 
Site:Ck/~t.S>ruw {VWS Static Water Level Before (ft.): ___ Drilling Co.: C. t2 E' c; 
Datelnstalled: 2-1£-0£ StaticWaterLevelAfter(ft.): D~'i. ProjectName: 5(pl/l1 u IG/11 i<rJ:. 
Date Developed: 3 -2 3 OS- Screen Length (ft.): 7' . Project Number: 05.28 

1 

Dev. Method: ~l(_.u.._YV(?:....:+ _____ Specific Capacity:_-_____ _ 

Pump Type: eu lSV\L.TI <. Casing ID (In.): ___.3<1-f~!f-''------

Time Estimated Cumulative Water level Temperature pH Specific Turbidity 
Sediment Water Readings (Degrees C) Conductance (NTU) 

Remarks (odor, color, etc.} Thickness Volume (Ft. below TOC) (Units_) 
(Ft.) (Gal.) 

3.5"' ."IHI (le lr-1,, '"') {) IJ jµ. pc:: f') 

t ~ ; G_ (_ L Or? \(I /v(J 

P A-Jl A'v"'l fi tr-..tt <; N fi/J SU{(_f._.() 

·. 



f It;) Tetro Tech NUS. Inc: 

Wen: 1'1 mkJ // J 
Site: $W""'V t 7 
Dote Installed: l -~~~~ 
Dote Developed: <n: ii=o -r 
Dev. Method: f3A-u,.,U-4-~ 
Pump Type: lk\/Pk 'PVfP, 

·Time Estimated Cumulative 
Sediment Water 
Thickness Volume· 

(Ft.) (Gal.) 

/'{Jo 

11/StJ. 

1{25" 3S*-ll./ 
15'10 so., q . 
/$L/S" SS'+c/ 
IS'SO LO "'I 
1Loo 7o +'/ 

1LnS . ,.., S" "'"' 
/(, 10 "io .. 'I 
//,IS' ~s-+¥ 

MONITORING WELL DEVELOPMENT RECORD Page _Lot _I_ 

Depth to Bottom (ft.): 20· 35' Responsible Personnel: ..-tf.;.;:.. • .;:;e,_t._.c..;;;._ ______ _ 
Static Water Level Before (ft.): ·41! 3S Drilling Co.: _a_~_G._v .... · ..... c. _________ _ 
Static Water Level After (ft.): f.' Project Name: NWS CHARLESTON 
screen Length (ft.): to' Project NumbE CTO 137 / ee2&- J'w,r111' llp'1' 
Specific Capacity: _-_. __,,,,.......,,._..__ 
Coslng·ID (In.): · "2.-' P~ c. 

Wotetlevel Temperature pH Specific Turbidity 
Readings (DegreesC) Conductance (NTU) . 

(Ft. below TOC) (Units. 
Remarks (odor, color, etc.) 

I./ a.I r. ... ~ -.J la.,,~ - --
:,1 SS k,.·. I •• 

v • 

J _j - AJ /.o-,. 
.. JiJo IC " - ,, 

10,,0 '"2,l.70 s-31 l).ltJ7 33() 

'8.7 zz..1-s 5.3, O.J'/lf /,$" 

f~S' -ZJ .34/ s.Jtf "·110 ~" 1., .r. , d'l v . ~ / LL,~ 

9.3 s.,, . IJ.19'1 
v -

24-3 / ::J'n 
9.S' 

.. 
'2. I .1/0 S'.3'1 ". l 'llJ "IS-

9 .. < 21 .. z't S:37 tJ. I 96 3S" 

9.' 2.l. 2.1 s.t/o 0.188 20 

... 

• 



• 
[ I b) Tetra Tech NUS. Inc. 

MW 

Well: t1A 1?. .5 
Site: SWMV L 7 
Date Installed: 1-::va. OS' 
Dote Developed:. Q"L/09 /:zur 
Dev. Method: 6P. ''-cio.. + ~~~ 
Pump Type: l2=v pc. 5 u e>< 

Time Estimated Cumulative 
Sediment Water 
Thickness Volume· 

(Ft.) (Gal.) 

!'Ito 

I f./1..$' 

11./5.s' 'i'· 2.. 

/$00 7,'/ 
/$' 0$' 7. 2. 

/~)0 7· I 

• • 
MONITORING WELL DEVELOPMENT RECORD Pagel_ of _J_ 

Depth to Bottom (ft.): Ir. Z. Responsible Personnel: _ ... 13 ....... -'c.k..._.....__ ______ _ 
Static Water Level Before (ft.):· :z ·' Drilling Co.: G:"&...,.,.-= 
Static Water Level After (ft;): 7.1 Project Nome: NWS CHARLESTON 
Screen Length (ft.):_...._/ O ____ Project NumbE CTO ·137 I 0528 
Specific Capacity: -..,,,....,,,..-----
Cosing ID (In.): '.-:2.,. 

Water level Temperature pH Specific Turbidity 
Readings (DegreesC) Conductance (NTU) 

Remarks (odor, color, etc.) (Ft. below TOC) (Units~ 

'l.J --- _ / 1-.. n. a--
r - " ""1 ~s 1'~ 
~.(6) /.(! ... ,,. .... 

20. l 'ff s. 1'1.. 0.197 I J() 

''· 37 
S'.3{. O. JVZ, ~> 

ft,,""' -.,., ... 7 S.lf. o.171 /Y 
f'l.zo . .S.3'1 ()·171 1.9 



( IL) Tetra Tech NUS, Inc. 

~~~: s~~~}P 
Date Installed: l - .l. S -0 £ 

. Date Developed: o'l/10 /zoos= 
"Dev. Method: OOl<..:1£.&+ ~Ul'\11.P 
Pump Type: ~'2.VQC.. Svt?, 

Time Estimated Cumulative 
Sediment Water 
Thickness Volume 

(Ft.) (Gal.) 

01'.Jo 

nqntJ 
0'1 ZS- Z.S-+f 
0930 3o+'I 
0 93$" ~$'-"*"' 
0 ?C/O l.JtJ ., t./ 

. 

•• 

MONITORING WELL DEVELOPMENT RECORD Page _I of _I _ 

Depth to Bottom (ft.): 3o. C/ Responsible Personnel: _8~-_c_._,_• _______ _ 
Static Water Level Before (ft.): 3.1. Drilling Co.: Gr••, 
Static Water Level After (ft.): 'I. I Project Name: NWs c £.arlu f 9 n 
Screen Length (ft.): __ f....,.O...__ ___ Project Number: _ __...o ...... ~ .... 2:-=-S-=-----------
Specific Capacity:--------
Casing ID (in.): ?. " fVC.. 

Water Level Temperature pH Specific Turbidity 
Readings (Degrees C) Conductance (NTU) 

· Remarks (odor, color, etc.) (Ft. below TOC) (Units_) 

LI 11 .. b - ... - - - / J.~A< ,, 
w ls~ L-: /. ~ - - . 

d,..; ... ,/. ((j) /." .,,,_ 
'-/. I io.,o t,.Jl. o. 9o '/ IS-

. . 

."'/. I 2.1.Z.' 7.17 o.7S1 II 
L/. f -z.i. <19 7.z, tJ, 'jSS" y.~ 

C{. / 1,..1. 5'"$1 7. )f n. "IS7 II 

• • 



• • • 
( I L) Tetra Tech NUS, Inc. MONITORING WELL DEVELOPMENT RECORD Page _f_ of _L 

Well: I rz M" 13 s Depth to Bottom (ft.): IS". 3 Responsible Personnel: _s_._C_o ,,,...(-e=----------
Site: SW Y'1 t{ l7 Static Water Level Before (ft.): 2.7 Drilling Co.: --'-=re=-=. ,_,.1+1------------
Date Installed: ~ - :6. -.Q..2: Static Water Level After (ft.): -1 '/. O Project Name: &w s C.h•' f.«J fon 
Date Developed: oz lfO /lAOL Screen Length (ft.): _ _,1lt,.-'!Q,,___ ___ Project Number: _...:;;O...=;;S"'....:d..""-'S"'---_________ _ 

Dev. Method: B&l'--M ~ fvee Specific Capacity:------
Pump T}'pe: \ :z,..y D c.. ~ vp. f\{Y'f Casing 10 (in.): % •• NC.. 

Time Estimated Cumulative Water level Temperature pH Specific· Turbidity 
Sedirrient Water Readings (Degrees C) Conductance (NTU} 

Remarks (odor, color, etc.) Thickness Volume (Ft. below TOC) (Units~ 
(Ft.) (Gal.) 

IOf'o 4~~ L.. . 
L - • ,_" <--- 1.J/ SJ 

//()$' j_...11!2, di:) /.O .. ,..~ 
,,,.. 

!'2.1()' 
. SS"+'/ er~.~ .. . ,,/,.~~ 

~ , . ,.l Wt'~ J.lz_() 

/)'{$" -- r y/; M - Al J.11 .. --

lf.fOO 10 +"/ II. '1 1'1. 91. '·"' 0· '<ii 330 
. . 

l'f JO fo .,¥ · .... 11/.0 /7. f_ (_ 1..00 0-11k / '71"1 

lt/15 f!>../ '1 N l</.d /'/. f.S' S'-fi,,ll 1'1.171 37 
11f10 'fa;. I{ •l'/.O 19· 1'/ s.fJ 0.170 "' 'IS' 
1'11.> f £f '/ ""'"·"' 11· 7o s .. ~1' 0.11/0 ''-
1'430 IH-+'( - -· - - -



( I L) Tetra Tech NUS, Inc. 

Well: l'1t1tllll Jl{j 
Site: SW wi.-u l 7 
Date Installed: l -2 ~ - 0 5 
Date Developed: 11 z lo /z •oS 

Dev. Method: 88-1.-c...g ~ f>V'Y'1P 
Pump Type: i 2.VD C.. ~ LJ B. 

Time Estimated ·Cumulative 
Sediment Water 
Thickness Volume 

(Ft) (Gal.) 

I'S a O 

/~If 

/$''{,, 3oY.~ 

t!SO -:JS~'/ 

IS-SS" '10-1'{ ,,00 '{.~~<.I 

• 

MONITORING WELL DEVELOPMENT RECORD Page _L of _L 

Depth to Bottom (ft.): /S"· f Responsible Personnel: __,Jl:.;;;_.._C_._.lf...._ _______ _ 
Static Water Level Before (ft.): /.o Drilling Co.: ____ _.~=,...;:·~~'~'---------
Static Water Level After (ft.): £l. 7 Project Name: __ _.t11 ..... w~.s ___ c._'A __ ~,..:;s'"""'-l"...-1-------
Screen Length (ft.): _-1.l~O~'---- Project Number:---""""'------------
Specific Capacity: -
~ing ID (in.): =z·• fr1c. 

Water Level Temperature pH Specific Turbidity 
Readings (Degrees C) Conductance (NTU) 

Remarks (odor, color, etc.) (Ft. below TOC) (Units~ 

l/;J p. ~ . 
"'.. ~ w I 5 s 'a.c.4,.,. 

J • . / . ,::;) /.d-.o-. 

-l'f.o I'/. 7Z. 5.Z/ JO. 'f 9o -
-1'1.0 . IB. gq "'· jf./ I/. 3 ~.t.. 

/"]. ~ /'/. !.k L/.rL/ /L3 ~.~ 

/J.7 J'J.32. I./. ~1.. /1.3 J.(. 

• • 



• 
( IL) Tetra Tech NUS, Inc. 

Well: /7Mwl'ID 
Site: $y...1 V\I\. v l1 
Date Installed: /-2 q - 0 S"' 
Date Developed: o t. / / z I UdS' 
Dev: .Method: 01-'< l<..tt4 .."eu f'\P 

'Pump Type: \'2.VD c.. SVB. 

Time Estimated Cumulative 
Sediment Water 
Thickness Volume 

(Ft.) (Gal.) 

0'100 

0'/lO 

ll'tSS 3S""' <I 

'"'"" Lio-+ 'I-

I OOS' lJ$'"f r/ 
IDIO So+cf 

101r f~+'{ 
Ill -'Q•t/- ~ -rv ..... 

• • 
MONITORING WELL DEVELOPMENT RECORD Page .1_ of _I_ 

Depth to Bottom (ft.): '%'/. t Responsible Personnel: _ ..... 11 ......... c. .......... 1.e __________ _ 
Static Water Level Before (ft.): /. 3 
Static Water Level After (ft.): '· 4 

Drilling Co.: ,,.., 1 , 
Project Name: N'ws c "•' (.,1 f,,. 

Screen Length (ft.): I a' Project Number: 0 5" :2. 8 
Specific Capacity:--------
Casing ID (in.): "Z. '' pr/ c 

Water level Temperature pH Specific Turbidity 
Readings (Degrees C) Conductance (NTU) 

Remarks (odor, color, etc.) (Ft. below TOC) (Units~ 

/./-J - ~~-, .'. / .. - w/SJ 
- JI._;., / . .1---

'·' I j,7z S-tr s.'IJ :I:~ 
•r 

'·"' /f. 'l'I L. t./'I ~-. 'IZ.. 3" ,.S' J ,, '17 l.7'1 ·s .. J'/ 38' ,_s zo.o'1 
i,. '' 

s .. ~fl 33 .. 
J.. I.. 7,.,, 10 l.. '7 :J ;. 'lb 25" 



. v 

( I L) Te1!a Tech NUS, Inc. 

Well: /'11' Ml I$" .S 
Site: Stvn..tv · l7 
Date Installed: I -} 1-Q S-
Date Developed: 01.frtJn•f' 
Dev. Method; 13A-u .... m +- PvV'!P 
PumpT~: \'2..VP<:.. sva fVlMP 

Time Estimated Cumulative 
Sediment Water 
Thickness. Volume 

(FL) (Gal.) 

!~'It> 

16'5') 

t/'30 3*$ ., "' 

f l'iO 'io -I 'I 
11'/S '/2.s~I./ 

11 S'O '/$"-I'/ 

• 

MONITORING WELL DEVELOPMENT RECORD Page _r ot _f _ 

Depth to Bottom (ft.): Z.O • '!> Responsible Personnel: __ 11_._c:o_I ""-_________ _ 
Static Water Level Before (ft.): 1." Drilling Co.: <Pr.,, 
StaticWaterlevelAfter(ft.): · rt.; ProjectName: NIA.IS c.1 .. ,,,l#stpa 
Screen Length {ft.):_..._/="-'-___ Project Number: O S:Z.8 
Spectt~Capacity: __ ---~~-
Casing ID {in.): z •' Pi c.. 

Water level Temperature pH Specm Turbidity 
Readings (Degrees C) Conductance (NTU) 

Remarks {odor, color, etc.) (Ft. below TOC) {Units .!!f.Ls,j 

l/,,.f l'tlfll.,,tJ ._ $1t,tl'.(i' 

...,,/ S.I '~ 
;;,.,,.,,. 111) • / •. 11 .. ~ -

- - ' Aii~ : : •1 -- .t.. "· r .. ,.,.,,, , , , 

12.s I i .. ,s- $.'I} I J.J. '·'I 
/'Z•IJ ''·'o S.'3 l/15 t,.5 
12.3 1 '1.l.l/ ~:t fl. S" '··' .. 

• • 



:., .. 
••••• ;;Y ...... 

)k 

( I L] Tetra Tech NUS, Inc. 

Well: ['1 MW t S'f.> 
Site: $ W f\1\-Y l j 
Date Installed: I - l l - 0 'S" 
Date Developed: 0'£/1i.lz.oos 
Dev. Method: BJttc..il't~Pu~P 
Pump Type: \ '2..VDC.. SUS f'vl'\\. P 

Time Estimated Cumulative 
Sediment Water 
Thickness Volume 

(Ft.) (Gal.) 

f)tS 

'"3.1 
It/DD 2s.,.4 
Jt/O.$ 3o.,. '+ 
/1/10 3S+c../ 
/'/IS 4o -1'1 

• • 
MONITORING WELL DEVELOPIYIENT RECORD Page J_ of _J_ 

Depth to Bottom (ft.): 31. 7 Responsible Personnel: _.._8_. C.-_,_1_,.< ________ _ 
Static Water Level Before (ft.): z.o Drilling Co.: ,,.~,,. 

Static Water Level After (ft.): Z • '1 . Project Name: 111.;s c 1.." f.t. s fu1 

Screen Length (ft.): __.J'--'O"-' ----Project Number: OS-Z..8 
Specific Capacity:-------
Casing ID (in.): 2 '1 

PllC. 

Water Level Temperature pH Specific Turbidity 
Readings (Degrees C) Conductance (NTU) 

Remarks (odor, color, etc.) (Ft. below TOC) (Units~ 

t./a.J ~ J,_./ . 
4,., /.SS 1-

0 

/. _ ~ 

~' (Ii) I· o .,P~ 
2. c;' /9. fl.- ,.~ /.Zr/ /lo 
z. 'f I'/. fz "· 9o 

/, /() S"o 
2.9" /'I. j~ ?.01 1.07 rl 
2.7 zo.o'( 7.tS' o~ 970 3·' 

'-.... 



[ I tl Tetra Tech NUS, Ir<:. 

Well: 1'7flf"'1 14 j 
Site: C\:f~~~ IJW.5 
Date Installed: ~ -l-O'r 
Date Developed:O?/tz /Zffr 
Dev. Methoo: ~~UE:<J..-...fUVk-9 
Pump Type:.\.1 .• ypc. S.w~ f"v"4p 

Time Estimated Cumulative 
Sediment Water 
Thickness Volume 

{Ft.) (Gal.) 

It./ 'lo 

l'/55 
JSZS' 30'1''/ 
153~ 

'-lo "" 
t.$'10 '{S'-1-'f 

IS'IS' So.,, 

•• 

MONITORING WELL DEVELOPMENT RECORD Page_/_ of _j__ 

Depth to Bottom (ft.): / 7. 7 Responsible Personnel: _ .... 8 ..... C""""""'o I....,( _______ _ 
Static Water Level Before (ft.): 3. 'Z. Drilling Co.: GM,, 
Static Water Level After (ft.): f. 2.. Project Name: l\/w:; c t. •" ~ 3 t <t 

Screen Length (ft.): _,1;..;I o...__ .. _______ Project Number._. ____ _,,,O""''S'"'--Z ..... 8...____.. _______ _ 
Specific Capacity:---~--
Casing 10 (In.): 2. '' Pvc.. 

Water level Temperature pH Specific: Turbidity 
Readings (Degrees C) Conductance (NTU) 

Remarks (odor, color, etc.) (Ft. below TOG) (Units~ 

t./~ ,. • _,.J '- H r"'~; 

~I .5S I . / " , 

--'-· - ~ - t1D .I. (") .... .:.-

/9.// « 'o 'f$1' 
. - ·' /o./ /:I. s-

'/. '( !9·61/ L/.IZ, /(.,./ Lili-.-- -
~-- ".C"T 

·¥1 ~. '1 If. 'f'- '/.If. I f-.l/ ltJ .. . 
9.2. 1"J.02 LI. 13 Ji.I/ .r.?. 

' 

·: . 

• • 



• 
. [ I L) Tetra Tech NUS, Inc. 

Well: t7M~ t(, :t. 
Site: (. W A:<tL£CJm) 1..1 #.J w 5 
Date Installed: '2- t C - o 5'" 
Date Developed: qi It 3 I z.oo 5' .r. 
Dev. Method: q .. vpc... ">U&.f<J~P 
Pump Type:.+ !3~Lt...,.:..a_, Sv!t(,"IL. 

Time Estimated Cumulative 
Sediment Water 
Thickness Volume 

(Ft.) (Gal.) 

1'/Z S' 

/l/'/O 
1510 30-1-c/ 
/~/~ 3$"-f 'I 
1sz.o 'lo "·"I. 
1S"1S "~"''I 

• • 
MONITORING WELL DEVELOPMENT RECORD Page_/_ of _J_ 

Depth to Bottom (ft.): 2.S · o Responsible Personnel: __ {3.....,._,<d:x...:.l=t......_ ______ _ 

Static Water Level Before (ft.): . <2. 't Drilling Co.: _____ ..w:G1Lc.,ILll9,.:;'1----------
Static Water Level After (ft.): L/, I Project Name: _____ Ni_w_s_c_J,.._._,._..1.,.z...s ...... t .... ,...,0 ___ _ 

Screen Length (ft.): _.,...l _,<>_' ____ Project Number: ---=o_,,-.......,.i.._s _________ _ 
Specific Capacity: ___ ~ ___ _ 
Casing ID (in.): '2 '' f'IC 

Water level Temperature pH Specific Turbidity 
Readings (Degrees C) Conductance (NTU) 

Remarks (odor, color, etc.) (Ft. below TOC) (Units ~sfr.t'tl) 

!./~ -· - k . 
~ w J SJ i."'._ - / ~ -__ ,, 
~ 

r/ ,._j,,, . ,6') J_" ""~~ 

t/. () ?_n .l/ I ,.1Z 3. '-" Zf - ,. 

'I. I 711,'{7_,. ~.ti'/ L/.7 /l 
'{.o ZO·S' '· 95' 3.ss1 '/. '-
'/. / 20: '31 t,.9i "".3 ~ z.~ 

. 



\ 

( I t) Tetra Tech NUS. Inc. 

Well: !7ttt~/4 D 
Site: C (.( /twit.Ui:~TV .V AJ W S 
Date Installed: 'l.- I t -o .,-
Date Developed: o~lr1 lz.00S' 
Dev. Method: f3>/:tlt..f5.<L +'Plil'P 
Pump Type: \'2..vcx:.. "l" ~v&. f'c1~ 

Time Estimated Cumulative 
Sediment Water 
Thickness Volume 

(Ft.) (Gal.) 

IZ5S' 

(3?,0 

1'-/oS L/5<11./ 
1410 So+'-/ 

'"" '~ SSi-4 

• 

MONITORING WELL DEVELOPMENT RECORD Page J_ of _L_ 

Depth to Bottom (ft.): I/'/. ?. Responsible Personnel: __ !$ _____ . Co__,._._/.....,-=-,....--------
Static Water Level Before (ft.): . t{. I Drilling Co.: _________ c;_,.,..-"'-#',..,.:J.._ ___ _ 
Static Water Level After (ft.): t[. S" Project Name: _______ _....N .... IAl....._.J....,C .... ~ .......... 1 __ t.c._,so...;.-f....;..o __ 

Screen Length (ft.): ___../_..O....__' ____ Proje~t Number: ___ O~S"2.6"'-=~----rJ'-'-------
SpecHic capacity:----..,....,,,.....,..,,..--
Casing ID (in.): Z '' PVC:.. 

Water level Temperature pH Specific Turbidity 
Readings (Degrees C) Conductance (NTU) 

Remarks (odor, color, etc.) (Ft. below TOC) (Units~ 

l/~ /'.,,.,,I/CJ "" ;~'1< w/ SS Jo~ 
--'-./A Ai) 

,J. (J ~- -

l{ .s- zo.J' ,.zo '·'7 I Z.. -
L/. '{ zo .. 7L ,.rtJ /. S"'i/ 8. '7 

I./,~ zo.71 7.// /.5-S .).3 

f 

• • 



• 
( It:) Tetra Tech NUS, Inc. 

Well: [7M&J 1'1 $ 
Site: Sc.v~J f 7 
.Date Installed: 2 ... ~ Oi;" 
Date Developed: oN/~ooS
Dev, Method: BJ!r'!.1, '1f. ._ '1uM-P 
Pump Type: \f2.VQC; W~,fl/l'l-P 

Time 

D'IC/S 

/()OO 

,, "' 

IOSS 

Estimated 
Sediment 
Thickness 

(Ft.) 

Cumulative 
Water 

Volume 
(Gal.) 

'lo+'f 

·• • 
MONITORING WELL DEVELOPMENT RECORD Page .l_ of _l_ 

Depth to Bottom (ft.): IS·., Responsible Personnel: __ /J_._4-4., __________ _ 
Static Water Level Before (ft.): /. ' Drilling Co.: <i1Y41 
Static Water Level After (ft.): 10•' Project Name: Al'111.1 c4'g,.f«f.,,n 
Screen Length (ft.): I 0 Project Number: N o S' ,;i. f 
Specific Capacity: __ _...,,.-..,.. __ _ 
Casing ID (in.): jlil". Pile. 

Water Level 
Readings 

(Ft. below TOC) 

/().S-

'"· > 
10.6 

Temperature 
(Degrees C) 

/'/.ZZ. 
I I/. t./S' 

pH Specific 
Conductance 
(Units~ 

Jf".o 

Jf,/ 

Turbidity 
(NTU) 

13 

13 

Remarks (odor, color, etc.) 

~ - - w I .SS L ,, , 



f I L) Tetra Tech NUS, Inc. MONITORING WELL DEVELOPMENT RECORD Pag~ _J_ of_/ _ 

Well: /71ftW1'7 I Depth to Bottom (ft.): -Z$. 9 Responsible Personnel: __ 13.::..-' _C.._~--'---------
Site: .swtviv t7 Static Water Level Before (ft.): J. Cf Drilling Co.: ____ Gx;..;..,•;;:;.,;,...'.,__ ________ _ 
Date Installed: ;i_ - l?:. :05" Static Water Level After (ft.): /'/.l Project Name: --~nl:;...;IJ;;;;..~:.....:C:;.;:";.;.;:•=r=~='-'-'T""=-------
Date Developed: (J2./1 G' /i.00$ Screen Length (ft.): -~•...;;;;;o'-'---- Project Number: -----'-N-"_s_:J._.f _______ _ 
Dev. Method: 61~ I bli.(l. +- PVtl\ e Specific Capacity:-------

' Pump Type.: \'2voc.:_ 5ue. 01~ecasing ID (in.): ~,, P'iC. 

Time Estimated Cumulative water Level Temperature pH · Specific Turbidity 
Sediment Water Readings (Degrees C) Conductance (NTU) 

Remarks (odor, color, etc.) 
Thickness Volume (Ft. below TOC) (Units~ 

(Ft.) (Gal.) 

13'/5' "#LA' . ·- ·- __ / ,_ . 
wt ss.~..2....-~ ~. 

/'loo r/~.' ~I },J!J ... .OMA 

/'/30 
30 "'"' 

/'/.Z J,$t'C•'- Zl. l.~ ,.22. 2.'li l/O 
., 

11./3~ -~?'/ /t/.3 i.o.'tS' '· f't 
.:J. 3, Z.9 

1'140 l./.O -t# f'f.'I 20. 'ti fo.97 ~.S"S- f. 'I 
J'i&/5 , "IS "''I 1'/.3 20.111 7.~ fl J.,z. '·' 

• • • 



• 
r IL] Tetra Tech NUS, Inc. 

Well: !7/rl411'1 /) 
Site: Sw W\..V £-z 
Date Installed: · · ;l.. - ~1..- 0 ~ 
Date Developed: azk /z.oe 
Dev. Method: !/\-LL..KL tl.VWM? 
Pump Type: i_vot; s~ 

Time Estimated Cumulative 
Sediment Water 
Thickness Volume 

(Ft) (Gal.) 

JIS"O 

l"Zos-
/2 3S' 30-+'f 

/Z'/O 3S"+<{ 
t2t/~ 'lo 1 '{ 

I l.S'O '/$./..'/ 
,.,,.~s- So1 "I 

• • 
MONITORING WELL DEVELOPMENT RECORD Page _l_ of _J _ 

Depth to Bottom (ft.): 3 f. ~ Responsible Personnel: ~B_. C._f~-e..~--------
Static Water Level Before (ft.): '/. () Drilling Co.: Gee., ' 

· Static Water Level After (ft.): 'I. 1 Project Name: r1ws CJ..ad.esr,,'1 
Screen Length (ft.): _ _.a.;i 0::;.._ ____ Project Number: NoS% ,.,.. 
Specific Capacity: _____ ____. __ 
Casing ID (in.): 2'' PiJC.. 

Water Level Temperature pH Specific Turbidity 
Readings· (Degrees C) Conductance (NTU) 

Remarks (odor, color, etc.) (Ft. below TOC) (Units ...S/cm) 

t/a.1 A ---- ,.. L.,./ 

~ -· w/ss '--- ¥.-

·1 ,/ t6l /. - ·" ..... _ 
I./. 'I 2o. 7'1 ~-3' /./3 7S-

l/. 'i zo.s-'{ ,.1.'{ o. "l'lb J> 
L/. 9 20.'/f 7.fO O-i3/ S·'I 
'/.</ 

20. '"' 
11.o't o.tz~ s. 2,.. 

'-/.' 20.57 1.1> 0.1'23 ,.1 
-;~.. . . 



( IL) Tetra Tech NUS, Inc. 

Well: t1 !YI IA} 18 S 
Site: $W~v \'i 
Date Installed: J...-/'t-o 5" 
Date Developed: O't./rs/zooS" 
Dev. Method: B~ tl.f.i.t'L+ f\.N'•1P 
Pump Type: r?.vpc.. Su~ Pviv..f' 

Time Estimated Cumulative 
Sediment Water 
Thickness Volume 

(Ft.) (Gal.) 

/$"00 

/S-1$ 

/$30 /S-1-'/ 

· /S~S 22.s-•r 
1$°$'0 ZS+'/ 
15S'S 2'1.$<1'1 

/(,.OS )?,$'.,..., 

l~IS' 3'1Sl'I 
1r.i.o *1-1.1( .. 

11.zs- '/z.s., '/ 
n.3o c/)-1 '{ 

• 

MONITORING WELL DEVELOPMENT RECORD Pageiot_l_ 

Depth to Bottom (ft.): IS: 'I Responsible Personnel: _....,13:;....·_C~~--------
Static Water Level Before (ft.): Z .$" Drilling Co.: Gr •1' 
Static Water Level After (ft.): 1f', 3 Project Name: N~S CA,,;/,sfo,, 
Screen Length (ft.):_· _.._l..._C ____ Project Number: N'112g 
SpecHic Capacity:------ 'r 
Casing ID (in.): Z'' PVc 

Water Level Temperature pH Specific Turbidity 
Readings (Degrees C) Conductance (NTU) 

Remarks (odor, color, etc.) (Ft below TOC) '(Units ch/'"') 

(/'~A~ - - /~&I-. 
w/ .r' .L • ~-~ 

~.~ ·;.~---
•• J. .• .//-.. l"J:'< .. ~ .. ~..,,,,, 

-
tJ~· 

-s. z. II/. '{9 s.17 IS:! .S-o~ 

f. '{ ·/If. IS' ,S.1.f !'S.7 /SO 

'SI. l /f. t 'f S:Zo IS', 7 110 

i. 2. / 9.f1l/ S.31 !~~'7 '°"' 1f,L 79.o3 5..38 15.L '$(). 
~.o !'1.1$" s.z.t IS.? 7..10 

f.3 19.I~ S.1> IS'.7 9s-
11.3 19.Jz. S. -:Jo .. Js.7 rs--.. 

-
.·· .. 

~~~. ~ ·:.:·~.. ~. 

·~'W·~:t~"~~.~:. 

: .• • 



• • ·\~~ • \"L.:. .t 
\· .... 

[ I tr}Tetra Tech NUS, Inc. MONITORING WELL DEVELOPMENT RECORD Page_/ of _j_ 

Well: f'lnuJ tR 0 Depth to Bottom (ft.): Z.l/.'3 Responsible Personnel: _...,.f> ..... _C:t_le _______ _ 
Site: S (..c/ M v \ i Static Water Level Before (ft.): % ·"t Drilling Co.: ___ __...Gr__..«T-f-il"'---------
Date Installed: ?.,..- E:t.-OS Static Water Level After (ft.}: f." Project Name: '11/WS er.- £,Z.,."' 
Date Developed: o tj.r /zoo f Screen Length (ft.): _7""--' ____ Project Number: llkJ S"";i y 
Dev. Method: t»=! 1..-fHs_=fuV'lo\p . Specific Capacity: --------
Pump Type: Q voe. 5uG. fv"Mf Casing ID (in.): Z.11 Pllc... 

Time Estimated Cumulative Water Level · Temperature pH Specific Turbidity 
Sediment Water Readings (Degrees C) Conductance (NTU) 

Remarks (odor, color, etc.) Thickness Volume (Ft. below TOC) (Units~ 
(Ft.) {Gal.) 

!S3o 'l4!Ai1 . - / L ... 
~ ' 'iS:Jf. < ~~ - ,. /'.It/'·" . . L ·"L 

. 

,,3~ ,./,. • L - "6:J /.n -~~ 
/~So /$'#'/ f.'/ 20.,~ (,.7~ / .. 'If z/. 

. . 
,,s!" z.o+C/ ' f.$' zo. 9 z.. 7.'-7 

./. "' //) 
17DO 'ZS''I'/ '/.'/ zo, 9"( 7.3S" /_ '19 s-. s-
1705' ' 3o+t./ i.'-/ %.I. 0] 7.l/I I. l/7 ]., 

) 

·::·:· 



( I L) Tetra Tech NUS, Inc. 

Well: / '7 /ff w l'l S 

Site: S<..v """'"' \7 
Date. Installed: :;>... - B · 0 t;r" 
Date Developed: O'l./tdh••t 
Dev. Method: Giti'rl 1,...M. "'- PU\"1.-P 
Pump Type: l..'2.. V pc... 'i v 6. 

·Time Estimated Cumulative 
Sediment Water 
Thickness Volume 

(Ft.) (Gal.) 

I Soo 
-

~ -
I FIS" 
/S'S-() "I5+l/ 
155~ l.( (J ' "' 
/(,OIJ 'IS'./ t./ 
1/,0$' f() .,.q 
/,(0 SS"+11..- .. 

• 

MONITORING WELL DEVELOPMENT RECORD Page_/ of _I_ 

Depth to Bottom (ft.): ___ t.=o"'-• ...;;;3 __ Responsible Personnel: _8__._ . ....,c.Lt __________ _ 
Static Water Level Before (ft.): 3. f _Drilling Co.: Gt.,,, 
Static Water Level After (ft.): "1· t Project Name: NWS Clted<t'lf«.,,, 
Screen Length (ft.): Io ' Project Number: _ _,O_S: ...... ~~8......_ ________ _ 
Specific Capacity:--------
Casing ID (in.): z.•• '"'c 

Water Level Temperature pH Specific Turbidity 
Readings (Degrees C) Conductance (NTU) 

Remarks (odor, color; etc.) (Ft. below TOC) (Units rdf'< .. ) 

'( ,,.1 ,.,,,,,.,~, J.~ 

s..,,,,.~ ..,/ -'S • ·~ 

.1 
~ 41 .t..CI •--

/{J. 7 I Sf.7</ 5.S'f o. Z.1 h 'S"o 
~ . 

f. / lf.3Z S.70 O·ZJ'{ '1.-P" 
ri. 9 I 11.13 s.,'f o.Z/'I' t,s- .. . . 
7.'1 If.()( 

s:. '" 
. o. 214/· '3S-

7. i. . 1'SC.t:1 S.L.l 0 . "2.., t/. . , ,., 

• • 



• 
. ( 11:) Tetra Tech NUS, Inc. 

Well: 17mw?.9 S' 
Site: 5l..vk"W \ 7 
Date Installed: i -'l -0 Z" 
Date Developed; oz.111 ftpo1' 
Dev. Method: B&Lu;..cz..+ €UV!"'f 
Pump Type: ~1,Vli>S::.. $V~. 

Time Estimated Cumulative 
Sediment Water 
Thickness Volume 

(Ft) {Gal.) 

a91S 

0'130 

09'JS' s +'/ 
1610 zo "''I . 
101.~ Z'Z • .5"' </ 
/0-Z,O zs +'-! 
IO)o 30 +'I 

• • 
MONITORING WELL DEVELOPMENT RECORD Page _I_ of _J_ 

Depth to Bottom (ft.): /S.3 Responsible Personnel: _ .... JJ_._c,,_1tf_· --------

Static Water Level Before (ft.): :z. 7 Drilling Co.: -----=G.;...;r-c,~,.----------
Static Water Level After (ft.): 7. 'Z... Project Name: ____ l'll_..,_s_c._1._ .. _r""'""k.,._:s,_,ro"-n-------
Screen Length (ft.): _ ..... i""'o~' ____ Project Number: ___ _.tl~o=-s...:;.~.;...o¥.._ _______ _ 
Specific Capacity:-------
Casing ID (in.): -z. ·' fl/(_ 

Water Level Temperature pH Specific Turbidity 
Readings (Degrees C) Conductance (NTU) 

Remarks (odor, color, etc.) (Ft. below TOC) (Units~ 

!./~ -· ~ ~L . . v 

-'I s .~ L _,_ 

,./,_J>L- 6J l.d•-"""1 

~ &- A "->-,,. .... 
7.3 ,,.10 s. 7'/ lf. 1./6 Z'{ 
..,, 'Z. 1'1.ll) S.51 l/.l/r </.7 
7. °/_ 17- 'IZ. S.'IS 

"· '11 J" - - - - -



( I L) Tetra Tech NUS, Inc. MONITORING WELL DEVELOPMENT RECORD Page ..L of _J_ 

Well: 1'7 /11.w 'LI S Depth to Bottom (ft.): "t 0 • 3 Responsible Personnel: _r. 'M;f)t~vcw.- 11. e..1-c. 
Slte: _SWMU 17 Static Water Level Before (ft.): ,.7 Drilling Co.: _GREGG DRILLING 
Date Installed: t-26 ~ 05'" Static Water Level After (ft.): ft. .1 . Project Name: NWS CHARLESTON 
Date Developed: oyff /ioof Screen Length (ft.): 10 Project Number:· cro 137/0528 

Dev. Method: ~At(.M. +fulMf Specific Capacity:-------
Pump Type: t2.,. VDC.c Su 0 "' Casing ID (In.): _ _..,..~..;.'_" ___ _ 

Time Estimated Cumulative Water level Temperature pH Specific Turbidity 
Sediment Water Readings (DegreesC) Conductance (NTU) Remarks 
Thickness Volume (Ft. belowTOC) (Units~ (odor. color, etc.) 

(Ft.) (Gal.) 

/I IO 'l •• r /-111/11,,~cJ. '" s"'~~ 

wl 's ~ 
/ IZ.5" .J. ~ - Ali) I.(!·~-

/"l.01'" '10-t '( /J.' Z.J.&,I s.'U ".301 So 

l'l. I 0 '15-t'I ll·' ?..I· Z:J ,,,, 4. 'J z.S" 13 
JJ.1 S' 5n.J'I 11.~ J./ .() 1 5-7/ n.1zq f'.f 



• • • 
[ IL) Tetra Tech NUS, Inc. MONITORING WELL DEVELOPMENT RECORD Page _L of _L_ 

Well: /'7 trhJ 2. Z. .5 Depth to Bottom (ft.): z.o. 2 Responsible Personnel: _i;,wue1et'A'OU 6.c-1-c. 
Site: __ SWMU 17 Static Water Level Before (ft.); S-. I . Drilling Co.:_ GREGG DRILLING 
Date Installed: t -;?. 1 · Ob'· Static Water Level After (ft.); f. I Project Name: NWS CHARLESTON 
Date Developed: oi./q9'2.qo~. Screen Length (ft.): ID' Project Number: CTO 137/0528 

Dev. Method: t?Au,.AA.~fvef. SpeciflcCapacity: ------
Pump Type: l'2.VOC. St.re.. Casing ID (in.): Z" P" G 

Time Estimated Cumulative . Water Level Temperature pH Specific Turbidity 
Sediment . Water Readings (Degrees C) Conductance (NTU) Remarks 
Thickness Volume (Ft. below TOC) (Units~ (odor, color, etc.) 

(Ft.) (Gal.) 

092.S' . L/ ()1-f ~ ~ - - L <'.1. ·-· . v . 
,_~/ s~ L :L . 

d7 4S- L. . - - (;J / .,.,._ . . . ~ 

fl/OD JS' "4 A,,_/,..,.,. _//._I ~ - t?.S---

"" /(> 
t.o + 'I 9. 3> ~o.sz. 5.7t,.. o.:335 7o ~' .. _. 4 

• A 

69Z0 ZS 4</ 1.1 Z/.71 S:'/f n. 2S7 /(, 
O'IZS' 2'1.S+'f 1'. I z.1. '/() s. '11. 11. z.s7 . 7, <If 
<l'I 30 JO " 'f ?. ( 2/. 'fl .~9o tJ, Z.>e:t ,,3 

. 



( j t] TetroTechNUS. Inc MONITORING WELL DEVELOPMENT RECORD Page _L of_}_ 

Well: /7AIM1 3..3S Depth to Bottom (ft.): 2o. 3 Responsible Personnel: ;: ((~ i /!, .. C,/.c 
Site: .S"'M"' I 7 Static Water Level Before (ft.): ~.4o Drilling Co.: Get nv~ ' -
Datelnstalled: 1-:~:7-0<;' StaticWaterLevelAfter(ft.): Z,S- ProjectName: /lfws cl1ul~"·19 .,., s-wn1u 1(/1'7 
Date Developed: . o~tJfhd9f Screen Length (ft.): I 0 Project Number: __,O~S:;...;2..""-"S...._ ________ _ 
Dev. Method: 88-1£-~ ~~ Specific Capacity:-------
Pump Type:· \'2.ypc.. $tut?, Casing ID On.): __.Z.._1_1 

=-""'"""'. c...__ __ _ 

Time Estimated Cumulative Water Level Temperature pH Specific Turbidity 
Sediment Water Readings (Degrees C) Conductance (NTU) . Remarks 
Thickness Volume (Ft. below TOC) (Units~ (odor, color. etc.) 

(Ft.) (Gal.) 

J/30 l./a.J r~A - - - I lru-. 

ft/I'\ ~,,.J IA// SS L ~ ~ 

12oS ~ 
~ ~(1-4'~ f.e" ~ B<. ... 

1230 ~+~'/ 7.~ S.'IJ -
z~+'-f - 21.oz 0.1Z.I 390 l.O aom 

12.flS- l/n-+ '/ . ~-
__... .... 7.-;- ~o. "?<./ 3.7~ 

~ 

,__..,. '97 CJ.~,, ~I 

rz..S-l'J 'IS"., 'I 7.- I Z4. 9"i' .s:, i' ·(),.3or 13 
IZ.S"S"' $()4" 7 .. 3 z.1.1/Z s-.s~ ()-:JO e_ t.1 
f'3oo 51. ., </ 7~ <"" 7,.f.30 S:.63 (} .. ZP-~ l/ .. $-

S'l-1 1-J:J 
(/ 

' 

I 

• 



• 

• 

• 

APPENDIX A-5 
LOW-FLOW PURGE SHEETS 



•• ( i't;)retro Tech NUS, Inc. 
PROJECT SITE NAME: 

• LOW FLOW,PURGE DATA SHEET • 
WELL ID.: I 6 .11 Lv'O I .5 . 

PROJECT NUMBER: c; ro- 1 :lt Jos;,a DATE: • 
. 10-16- 0 i 

. C I . 
ommens 

. 

, 5rARr 
() f06 ~ 83 /no 'f ,::ll a. 1t1CJ 3R '-(.Bf./ ifl. 3 ":l.77 n 
oj C) 4 1qJ /1.S u tJ'I o. '14 ,, "'s:i... I fJ R 30i 0 

"· ;;. ;t. 1· ., C/9 ll "> 3,Rn 0 I 71./ ,., '3. (.,Cf . IQ.(") 3.:2 't () 

083" l' CJ s /t:JCJ "3.IJ j OL 7 3 10 '1,~,Q, . I'!. o "$ 39 0 

08. i./ I 8. 't6 1ao '!} 12. 0.., 3 8 3,99 /9. I '3 'I 9 () 

OR ~c:, 8. ct fl. 12.::- ~. Qt o. 73 4 4.11 / 9, :J. .?4/ /.. 0 
O>l.~'7 8 9q /;;}.() "'~ 7 ~ " 7 .;2. I 4,17 /"1, 3 350 0 
(}?a.:;r '1. 0 /01-0 3. ·71 0. 7 .2 0 3;Af I~, 4 -:ss..s o· 
O'll.J fl. Qf> 110 3,76 0 7.2 C) '{ .(J.,S . l'/, .;l 7"13 0 .t: A~l"Lli. 
IOt<( LJJ() 

·. 

JI /,,..,. ---- :::? . 
SIGNATURE(S). ~t77~------- PAGE.:loF_ 



[ H~) Tetra Te.ch N\)s, Inc. LOW FLOW PURGE DATA SHEET 
Lo I..\./ 

PROJECT SITE NAME: NWS CHARLESTON WELL ID.: 
PROJECT NUMl)ER: CTO 137 / 0528 DATE: 

Comments 

\f . 



C!letro Tech NUS. Inc. LOW FLOW PURGE DAT"HEET • 
PROJECT SITE NAME: NWS CHARLESTON WELL ID.: 
PROJECT NUMBER: CTO 137/ 0528 DATE: 

Comments 



[ I t;)retraTech NUS. Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NWS CHARLESTON WELL ID.: 
PROJECT NUMBER: CTO 137/ 0528 DATE: 

Water level 
Comments 

0 
0 

0 
0 

- • PAGE~~ 



( I :e~ Tech NUS. ITTc . 
PROJECT SITE NAME: 

• LOW FLOW PURGE DATA SHEET • 
NWS CHARLESTON . WEll ID.: : I 611w oss 

PROJECT NUMBER: CTO 137/ 0528 DATE: 

. . Comments 

.STARr 
tlltR 3 ,.;"' () .. '· 9·3 ,;J.7. / " I.OR ;2..':J. () - 39? /. 7 
n ;J.«.f ~- f./ J Jun 6', 'l 1 ~6-8 0 I. 'I '1 ;;l.~. 7 -3f!t) /. 7 
fo33 'I. ll ..,,co ::2 3, '-{ " . J, 11 g :2:1.0 - 3$.;J. 1. $"' 

1631 •I, L/ b 
'· 1'1 

~l·B " I I '1 ;.zA,S ·-382 ,, '7 
l(:,44 41..11 6~ 'l Cf :JO.'{ 0 1. I&.{ :12. j -370 1.J 
/'1,C:O Ii". l" 6.98 IC/. 6 6 ~ .. Y7 ;2. ;'l. 0 - '3 Bl I· J' 
I '1S.S r.: L '-I () G. 'J. 9 J l >. 3 9 J. t B -:a.1,. a -'379 

'· :J. 
/ '71'lr"l ~,. 7 / ~ 9.lf I • .:;2 . 11 o. '() ';1. J. ., - 3"19 /,~ 

170" ~J cts- A. '11 {' '.~ lC o. 97 -;:./.fl -372 /. ;J 
l '11 (J 6 • .:21 l. 21 l 9'. t '( d. t7 ::2/.9 -37.j I. ~ 
i 715 6. Jo 6'.'16 . t '/. ~ CJ J. 0 y -;>.:Z.. 0 .... !}77 I. -,. ~A/<tPLc 

1800 r: :.. n 

. 

: 

/; IA./ - ;,i,. "2. . SIGNATIJRE(S)._....;:<J~--..------- PAGE_OF_ 



f I i;)retro Tech NUS, Inc. 

PROJECT SITE NAME: . 
PROJECT NUMBER: 

LOW FLOW PURGE DATA SHEET 

NWS CHARLESTON WELL ID.: 
CTO 137/ 0528 DATE: 

Comments 

• 



~roTechNUS, Inc. 

PROJECT SITE NAME: 
PROJECT NUMBER: 

• LOW FLOW PURGE DATA SHEET • 
NWS CHARLESTON WELL ID.: 

DATE: 

. 17 Mu!O-:l..S 
10.17. qz CTO 137 / 0528 

C I ommens 
' 

' 

~ C-,."T7'h -r- /)ft(¢.. '11< 

''~ 
t ).,~7 s-.. c.~ o, 131 ~ Cl.q '"') f10 ( j; • <. '"') n c;t-(/ (J.. .L\Nvf tJ N f'IA Iv 

!&Os tjZ r .. "\- I;';;~~ (). -;;--< u .1. ')... .l...7'>- .... I' ~ Cf .3 f1 ClE1 \VL NO 0/JV V( 

f{,\~ } L.4-1 ~u(....{, o.-Ho~ l1. :..(,, ,::;u.,, ' .3 ~ -
I b:l.', . .4 ., r:;;-1 ~~ "JO O.'Hi 6 :l_,~)_ <1.' 7 , "'~<;" {; .~3 ~ . .,7 o ... ++~ ~- I. t,'1 "' .. 4- I I 
b'tS " - c;- n 5. l.7 ,., ; t;'{,.'f - 1 ~2. JG .. c;- I t;"" 
e;,c;v fj , ~~t ....... . .<.> , '1fj o. c;-11"( ~) '3 ,4-) q_+ I c;-
~~ " 7 •. c;-~ \' '5' .. t;;,4- O •. 'Y!O :-~ 3 ~ ·:i. 0 T'l~· ,~- '\I' £N() IN tlvt~ 

' 

SIGNATURE(S):--1) '--;/ /~ - - PAGE.::k>F_ 
I 



( it) Tetra Tech NUS. Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NWS CHARLESTON WELL ID.: 
PROJECT NUMBER: cro 1371 0528 DATE: 

l!~~~ ~ Comments 

sr;;;u- J'uvl err-
0 ,-.LO ~ .. "j ... , c..o> 0,3 k? 1~ 7.'f'/ 17. 7 ·7 ff {) t""1 r:At'l AJO o~(l 
o ·50 c • S-b -~.75 ,, l77 I u 14-_t;t::f .2..0• 1"\-0 
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( I 1:], ... T ... "'"· '"° GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

0 Qomestic Well Data 
fYMonitoring Well Data 
0 Other Well Type: 
D QA Sample Type: 

Analyeis 

TClVOC 

TCLSVOC 

TCL PESTICDES/ PCBS 

TALMETALS 

CYANIDE 

EXPLOSIVES 

APP.IXVOCS 

APP. IX SVOCS 

ORGANOCHLOR HERB . 

RGANOPHOSPHOROUSPEST 

APP. IX PEST/ PCBs 

MSIMSO Duplicate ID No.: 

NWS CHARLESTON 

CTO • 137/ 0528 

Preservative 

HCL 4C 

4C 

4C 

HN03 4C 

NAOH 4C 

4C 

HCL 4C 

4C 

4C 

4C 

4.C 

- ------

I 2 Page_ of_ 

Sample ID No.: 16-G-ol.5-J 001 
Sample Location: 16.M wtJ c S 
Sampled By: EC w 
c.o.c. No.: 16 - 1a1601 
Type of Sample: 

[X) Low Concentration 
D High Concentration 

Container Requirements 

2X40ML VIAL 

2X 1LAMBER 

2X1LAM8ER 

1 LPOLY 

250MLPOLY 

2X 1LAMBER 

2X40MLV1Al 

2X 1LAM8ER 

2X 1LAMBER 

2X1LAM8ER 

2X 1LAMBER 

Signatur. ;Jee.•>: 
~ rr 



f I L)rwa Tom-· loo 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
;Q:'._Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

TCLSVOC 

TCL PESTICOES/ PCBS 

TALMETALS 

CYAN OE 

EXPLOSIVES 

APP. IXVOCS 

APP. IX SVOCS 

ORGANOCHLOR HERB 

APP. IX PEST/ PCBs 

GROUNDWATER SAMPLE LOG SHEET 

NWS CHARLESTON 

CTO • 137/ 0528 

4C 

4C 

HN03 4C 

NAOH 4C 

4C 

HCL 4C 

4C 
4C 

4C 

4.C 

Page_l_ of _2. 

Sample ID No.: I b G--o::tS.. 100 I 
Sample Location: M \:V' 0 1S 
Sampled By: e g 0\ 
C.O.C. No.: /6- IDl'IO I 
Type of Sample: 
[X] Low Concentration 
0 High Concentration 

ContainerR ulrements 

2X40ML VIAL 

2X.1LAMBER 

2X1LAMBER 

1 LPOLY 

250MLPOLY 

2X 1LAMBER 

2 X 40 ML.VIAL 

2X 1LAMBER 
2X1LAMBER 

2X.1LAMBER 

2X 1LAMBER 

.....-

,_,,,,,,.-
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( •t:JT .... MNUS,I°" 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
~Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

TCLVOC 

TCLSVOC 

TCL PESTICDES/ PCBS 

TALMETALS 

CYANIDE 

EXPLOSIVES 
APP. IXVOCS 

APP. IX SVOCS 

ORGANOCHLOR HERB 

RGANOPHOSPHOROUS PEST 

APP. IX PEST/ PCBs 

Lo'-1./ -nDE @-. 

GROUNDWATER SAMPLE LOG SHEET 

NWS CHARLESTON 

CTO -137/ 052& 

4C 

4C 

HN03 4C 

NAOH 40 
4C 

HCL 4C 

4C 

4C 

40 

~c 

1 Bl't-

Page_lot2. 

Sample ID No.: \ b G- 03S JOO} 
Sample Location: f _G M wcg'.5 
Sampled By: f4.te.t'rif s1M.nJN. 
C.0.C. No.: (6-10200 ! 
Type of Sample: 

[XJ Low Concentration 
0 High Concentration 

2X1LAMBER 

2X 1LAMBER 

1 LPOLY 

250MLPOLY 

2X1LAMBER 

2X40ML VIAL 

2X1LAMBER 

2X1LAMBER 

2X1LAMBER 

2X 1LAMBER 

,._.,.,,.-

<./" 
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[ il:)TebaToohN~.I~ GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project ~o;: 

D c;)omestic Well Data 
[JAAonltoring Well Data 
D Other Well Type: 
D QA Sample Type: 

TCLVOC 

TCLSVOC 

TCLPESTIOOES/PCBS 

TALMETALS 

CYAN DE 

EXPLOSIVES 

APP.IXVOCS 

APP. IX SVOCS 

ORGANOCH.OR HERB 
RGANOPHOSPHOROUSPEST 

APP. IX PEST/ PC& 

NWS CHARLESTON 

CTO • 137/ 0528 

4C 

4C 

HNOS 40 
NAOH 4C 

40 
HCL 4C 

4C 

4C 

4C 

40 

e 17;i.3 

Page_l of .:2. 

Sample ID No.: 16-6--0'tS -1001 
Sample Location: /6/1livo'f s 
Sampled By: ~ 

c.o.c. No.: I ts. ~e /6-lo;>oc, 
Type of Sample: 

[X] Low Concentration 
0 High Concentration 

2X1LAMBER 

2X 1LAMBER 

1 LPOLV 

250MLPOLY 

2X1LAMBER . -~-:;. .. 

2X40MLVIAL 

2X 1LAMBER 

2X 1LAMBER 
2XfLAMBER 
2X 1LAMBER 

.... 
Signature(s): · 

fF1;/)0_ 
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• 
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f it]TdraMNUS,mc 

Project Site Name: 
. Project No.: 

-n tifomestic Well Data 
8/Monitoring Well Data 
D Other WeD Type: 
D QA Sample Type: 

TCLSVOC 

TCL PESTICDES/ PCBS 

TALMETALS 

CYANIDE 

EXPLOSIVES 

APP.IXVOCS 

APP. IX SVOCS 

ORGANOCHl..OR HERB 
RGANOPHOSPHOROUSPEST 

APP. IX PEST/ PCBs 

LOt..U TlDt:: @ 

GROUNDWATER SAMPLE LOG SHEET 

Page_fof ~ 
NWS CHARLESTON 

CTO • 137/ 0528 

4C 
4C 

HN03 4C 
NAOH 4C 

4C 
HCL 4C 

4C 
4C 
4C 
4.C 

l8tS 

Sample ID No.: 16-6-oss- IOfJ f 
Sample_ Location: I d/1wos.J 
Sampled By: - f"£ 
C.0.C. No.: I 1 - 10::> 01, 

Type of Sample: 
[XJ Low Concentration 
D High Concentration 

2X.1LAMBER 

2X 1LAMBER 

11..POLY 

250MLPOLY 

2X1LAMBER 

2X40ML VW. 
2.X 1LAMBER 

2X 1LAMBER 

2X1LAMBER 

2X 1LAMBER 



r 11:J-T~NUS,~ 
Project Site Name: 
Project No.: 

0 Domestic Well Data 
j(Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

TCLSVOC 

TCL PESTICOES/ PCBS 
TALMETALS 

CYANIDE 

EXPLOSIVES 

APP.IXVQCS 

APP. IX SVOCS 
ORGANOCHLOR HERB 

RGANOPHOSPHOROUSPEST 

APP. IX PESTIPCBs 

PUMP 'IN\E'-r-

GROUNDWATER SAMPLE LOG SHEET 

NWS CHARLESTON 
CT0-137/ 0528 

HCL 4C 

4C 

40 

HN03 4C 

NAOH 40 

4C 

HCL 4C 

4C 

4C 

40 

4C 

Page_l of :l. 

Sample ID No.: 17 ~Of 5 fO O/ 
Sample Location: 'J.. ~ O l $ 
Sampled By: __ .. . 
C.O.C. No.: ~ l,-10160 l 
Type of Sample: 

[X] Low Concentration 
0 High Concentration 

Container Requirements 

2X40MLVIAL 

2X 1LAMBER 

2X 1LAMBER 

1 LPOLY 

250MLPOLY 

2X 1LAMBER 

2X40MLVIAL 

2X 1LAMBER 

2X1LAMBER 

2X 1LAMBER 

2X 1LAMBER 

---
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• 

• 
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f IL]r ... remNus.~ GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
~onitoring Well Data 
D Other Well Type: 
0 QA Sample Type: 

TCLVOC 

TCLSVOC 

TCL PESTICDeS/ PCBS 

TALMETAL.S 

CYANIDE 

EXPLOSIVES 

APP.IXVOCS 

APP. IX SVOCS 

ORGANOCHLOR HERB 

NWS CHARLESTON 

CTO - 137/ 0528 

4C 

4C 

HNOS 4C 

NAOH 4C 

4C 

HCL 4C 

4C 

·4C 

4C 

4.C 

l N Lei- {jvt~N'? 

6- Page_l of '2 

Sample ID No.: 17 JiZ&?J..S JOO/ 
Sample Location: ·{ZS5waS 
Sampled By: E 0' 
C.O.C. No.: t7-1e11r11 . 
Type of Sample: · 

[XJ Low Concentration 
0 High Concentration 

2X1LAMBER 

2X 1LAMBER 

1 LPOLY 

250MLPOLY 

2X 1LAMBER 

2X40MLVIAL 

2X 1LAMBER 

2X 1LAMBER 

2X 1LAMBER 

2X1LAMBER 

v 

-



(I L]rooaMNUS.~ 
Project Site Name: 
Project No.: 

GROUNDWATER SAMPLE LOG SHEET 

NWS CHARLESTON 
CT0-13710528 

Page of l. 

Sample ID No.: 11. 6- 0 ~ I 0 0} 
Sample Location: 11 ~er; 
Sampled By: _,,,.,. ..... iv,_.....,~_,..,,... __ _ 
C.O.C. No.: /7 - I 0/1 <JI D Domestic Well Data 

~Monitoring Well Data 

f]Other Wen Type: -----------D QA Sample Type: 

Type of Sample: 
[X] LowConcentration 
I1 High Concentration 

Analy.sis PresetYative Container Requirement$ CoileCted 
TCLVOC HCL 4C 2X40ML VIAL 

TCLSVOC 4C 2X.1LAMBER -
TCL PESTICDES/ PCBS 4C 2X 1LAMBER 

TALMETALS HN03 4C 1 LPOLY 
,,,,,,,..... 

CYANIDE NAOH 4C 250MLPOLY _.,,--
EXPLOSIVES 4C 2X 1LAMBER ..,..... 
APP.IXVOCS HCL 4C 2X40MLVIAL ............ 
APP. IX SVOCS 4C 2X1LAMBER 

ORGANOCHLOR HERB 4C 2X1LAMBER 

RGANOPHOSPHOROUS PEST 4C 2X1LAMBER 

APP. IX PEST/ PCBs 4.C 2X1LAMBER 

MSJMSD Duplicate tD No.: 

• 

• 

• 



•• 

• 

• 

( •tlmraMNlS,loc 

Project Site Name: 
Project No.: 

D pomestic Well Data 
S'Monitoring Well Data 
D" Other Well Type: 
0 QA Sample Type: 

TCLVOC 

TCLSVOC 

TCL PESTICDES/ PCBS 

TALMETALS 

CYANIDE 

EXPLOSIVES 

APP.IXVOCS 

APP. IX SVOCS 

ORGANOCHl..OR HERB 

APP; IX PEST/ PCBs 

GROUNDWATER SAMPLE LOG SHEET 

NWS CHARLESTON 

CTO - 137/.0528 

HCL 

4C 

4C 

HN03 4C 

NAOH 4C 

4C 

HCL 4C 

4C 

4C 

4C 

4C 

Page_# of~ 

Sample ID No.: /7-6--0"15- I 001 
Sample Location: / 7.11 'vP'IJ 
Sampled By: _ _.f.__u.,.. ____ _ 
C.O.C. No.: 17- 11J1711 

Type of Sample: 
[XJ Low Concentration 
0 High Concentration 

2X1LAMBER 

2X1LAMBER 

1LPOLY 

250MLPOLY 

2X1LAMBER 

2X40MLVIAL 

2X1LAMBER 

2X1LAMBER 

2X1LAMBER 

2X1LAMBER 

l/-



( I t) Tetra Tom NUS, In< 

Project Site Name: 
Project No.: 

[J Domestic Well Data 
0 Monitoring Well Data 
WQther Well Type: 
(] QA Sample Type: 

GROUNDWATER SAMPLE LOG SHEET 

NWS CHARLESTON 

CT0-137/0528 

D'fT n~.nP r.veH 

Page_,_ of _1 _ 

Sample ID No.: / 7- a -01-030 ::t 
Sample Location: /"7T4./01) 

Sampled By: Frv 
C.O.C. No.: 17 p&'o7ci. 

. Type of Sample: 
[X] Low Concentration 
0 High Concentration 

$~P:~iP~t~ii!\HWiiiHiiH?i!1f11HiWi!ij'W!i111H(11mimft~111r~i/if11mrnm!@WiH?Y1iiimiHmi11fm1m>1;1irn11mmimmm1imt;t111;tfHj1i;\1miimm!m1 

Date: 3- 7 - 0 ~ Color pH S.C. Temp. Turbidity DO Sal ORP 

Time: / :;l I (J Visual Standcm mS/cm. 0c NTU m.11./l 'Mt mv 

~~i;~~t.-Af.g;m~t{iH!ii(U~Ul!f!f!j1{iiHiHmHHf\iiiH!ill!fiHi?fi[HmHlimiiiHiiiiiiWiiiWiliiiii/ii!iH!iiiiliili!i!NiWWnlili11lnrnimWi111!lii!ii@iili11fi~Hiiillifililifij;H 

Date: 3 - 7- 0 2 VOiume nH S.C. Temp. (C) Turbidity DO Sal ORP 

Method: Lol.V Ft.dw I \5,// tl3.3 l/i6 <JCJCj t/,1./6 o,O /,;;J.8 
Monitor Reading (ppm}: - J . t:; .. .J'-1 0. ,;i 7 / ]. Cf 'f 'f 'f 6.. 6 0 0, 0 SS 

Well Casing Diameter & Material 1--------11----+---+-----+------t----+----+--------1 
Tvoe: 1

11 fvc.. 
Total Wen Depth (TO): / I 
Static Water Level {WL): 7. S 
One Casino VolumelaaVLl: 

Start Purge (hrs): / J , t; 6 
End Purge {hrs}: I;). I ~ 

Total Puige Time {min): I 6 
Total Vol. Purged (gaVl): O. 8 

Analysis Preservative Container Reaufrements Collected · 

TCLVOC HCL 4C 3X40MLVIAL V"' 

TCLSVOC 4C 2X 1LAMBER 

TCL PESTICOES/ PCBS 4C · 2X 1LAMBER 

TALMETALS HN03 4C 1 LPOLY 

CYANIDE NAOH 4C 250MLPOLY 

EXPLOSIVES 4C 2X 1LAMBER 

APP.IXVOCS HCL 4C 2X40MLVJAL 

APP. IX SVOCS 4C 2X 1LAMBER 

OAGANOCHLOR HERB 4C 2X 1LAMBER 

ORGANOPHOSPHOROUSPEST 4C 2X 1LAMBER 

APP. IX PEST/PCBs . 4C 2X 1LAMBER 

fi:!i':Cl~1t-.:~~f:=Hi1;11~>;~;~1~;;;;1;£~l11iW~~iWt;i££i!~£~~~~~i~ii1i~!;;ljl1!iHU!!iifigi!i;!WHiWil!l!!!j;i;· Slgnature(s): 

MSJMSD Duplcate ID No~: r}Jllv--
1 ou: lo ce 1..Btermmec 

• 

• 

• 



• 

• 

• 

( lt)retraTeohNUS,lno GROUNDWATER SAMPLE LOG SHEET 

Page_f_of I 

Project Site Name: NWS CHARLESTON Sample ID No.: /7-t.2 -o::i..oao.:i. 
Sample Location: 1'7TWIJ 2 
Sampled By: Ff"-1 

Project No.: CTO • 137/ 0528 

. C.O.C. No.: . IJ-03070< D Domestic Well Data 
0 Monitoring Well Data 
[¥Other Well Type: IJPT 

Type of Sample: 
[XJ Low Concentration 
D High Concentration 0 QA Sample Type: 

$.~~~j~~T~f /f <j~jiHi!ilm1j1@ji~irni\iif;\jlil}ili!i!i!i\?\j1ntmrn~1ilitmH;1j1i;i;jmilifjliljliiiijm;1l1m;j/~m;;;j;jfj!i1i\{1);;i;1}1Hrnt1;1;;;[1!n;;11tj\m1mm; 
Date: 3- ]- 0 )_ Color pH S.C. Temp. Turbidity DO Sal ORP 

Time: 130'- Visaal StandarC mS/~ 
0c NJV mtt./J % mv 

Method: I tJ1.~ t=uw CJ?e-v I/ q/ 0.16 19. 6 qqq /.'{IJ tJ ;:::,n :i.. 

~lfl1MrA~1=1j1i1;1;11Hrn11H111rnJ1;1ilHHn1111l!imm1~mw1m1m11t1111t1H1\;1;rn11wwn;11111m11111mm~n1iwHHw1w1H111111H111nii11w111mm111i1i!l11ii'imrn:m1mmiwmrnmm 

Date: "]-7- p 2 Volume DH S.C. Temp. (C) Turbidity DO Sal ORP 

Method: L.ow Ft.t1tv- I 4-. 'D. 0.J 7 :i tJ. (J CJC/"f. S. 6 6 o :::2;2°1 

Monitor Readin!l loom): -2. l/. f). r1, /6 / fl, 6 'f ? 'f 7.. '1 8 ti ,,;1. () .:Z. 
Well Casing Diameter & Material 
Type: I 11 P II<. 1-----+----+---+---~---+---tt----+-----11 

Total Well Deplh frO): I I 
S.tatic Water Level (WL): b 
One Casing VolumeCaaVL): ...._ 

Start Purae (hrs}: t..2: .. 51 
End Purge (hrs): f 3 0 ;2.. 
Total Purge Time (min): I I 
Tolal Vol. Purged (galll): -

Analysis PreservaUve Container Reaulrements CoDected _ 

TCLVOC HCL 4C JX40MLVIAL ~ 

TCLSVOC 4C 2X 1LAMBEA 

TCL PESTICDES/ PCBS 4C 2X 1LAMBEA 

TALMETALS HN03 4C 1 LPOLY 

CYANIDE NAOH 4C 250MLPOLY 

EXPLOSIVES 4C 2X 1LAMBEA 

APP.IXVOCS HCL 4C 2X40ML VIAL 

APP. IX SVOCS 4C 2X 1LAMBEA 

ORGANOCHLOR HERB 4C 2X 1LAMl3ER 

ORGANOPHOSPHOROUS PEST 4C 2X 1LAMBER 

APP. IX PEST/ PCBs 4C 2X1LAMBER 

1 uu: lo Be L elermmec 



[ I L)Teba Toch NUS, loo 

Project Site Name: 
Project No.: 

D Domestic Well Data 
0 Monitoring Well Data 
g,..other Well Type: 
D QA Sample Type: 

GROUNDWATER SAMPLE LOG SHEET 

NWS CHARLESTON 

CTO - 137/ 0528 

IJPI 

Page__L of _l_ 

Sample ID No.: /7- Q -03-0302 
Sample Location: f 1Jw0J, 
Sampled By: R ,,._, 
C.O.C. No.: l) ., 03<27001 
Type of Sample: 

[XJ Low Concentration 
0 High Concentration 

$.-~~;~T~~HH11;fWf!f=w1111111H1;11111w1rn1!H1m11w111£111m11fm1im11mH1wt11t1;;1m;iti1;if1fm;1\;1;111}nw1111@m;1;111;1;m;11m111mrnmmm11ml1111!1m1m;n 

Date: :?- 7- (} J CoJor pH S.C. Temp. Turbidity DO Sat ORP 

!Time: I '3 3 .;l.. Vlsaal Sta:nduc mS/cm °C NTU mll./l . % mv 

Method: / n. , r:1.nw 1t-eev 15.l'JfJ n.? I IR.S .~ ~ u lS'"', l// O u.- 2.. 
~eiQ~1~;im1t11f=H1Hf~t1;1(1{1n1\111;{l%/;1;1;1m111;1;1f;11111H1!ff;m11mnmw1@mw1;w1111@11wmm1mnHmm~1H111mm11111w1111;nHwH11111rn111J1mH1n111 

Date: '3- 7-tJ .J Volume pH S.C. Temp. (C) Turbldltv DO Sal ORP 

Method: tow FlPtJ I . s, I~ t'.'.9.3} Ci<CJ, 6 111 l5.J""6 0 ..:.<o 6 

MonitorReadingCoom): - .:2- 5.oo 0.31 /ll.S 53A l.5.&~ 0 15.J 
Well Casing Diameter & Material 1------+---+----+-----+----t------4.,.._ __ _..... ___ _. 

Type: J 
11 f V C. 

Total Weft Depth (TD): i I 
Static Water level (WL): h 
One Casing Volume(aallL): - · 

Start Puroe (hrs): I 3 I <'.) 

End Purge (hrs}: 13 3 :2 
Total Purae 11me (min): 13 
Total Vol. Purged (~L): I 

Ahalyafs Preservative Container Reciuirements Conected, 
TCLVOC HCL 4C )X40ML VIAL 

TCLSVOC 4C 2X 1LAMBER 

TCL PESTICDES/ PCBS 4C 2X1LAMBER 
TALMETALS HN03 4C 1 LPOLY 

CYANIDE NAOH 4C 250MLPOLY 

EXPLOSIVES 4C 2X1LAMBER 

APP:IXVOCS HCL 4C 2X40ML VIAL 
APP. IX SVOCS 4C 2X 1LAMBER 
ORGANOCHLOR HERB 4C 2X1LAMBER 

ORGANOPHOSPHOROUSPEST 4C 2X 1LAMBER 

APP. IX PEST/ PCBs 4C 2X1LAMBER 

Q~$W~tJPN•11:'1f~TI1~i1mmmH1i1l1liHHHni1iri?Hi~;;m~~;1nH1lili!1nU1;1m?l1l~l~lm1li1Hn;~;n1;11utmiH?!iflHit=1=1lllllll}i1Hi1illl~11;il1Hl1lili~1m111Hi~mrnm1llmm;1l 

{;-OW6- D~y w 1-#1(,,G SA.A P,..IN &-

Signature( a): 

~ ~/_-/ 
· 1 cu: · 1 o ce &. rtJtel'mlnec 

• 

• 

• 



• 
( I t)M•T.OONUS,loo 

Project Site Name: 
Project No.: 

D Domestic Well Data 
0 Monitoring Well Data 
lil/Dther Well Type: 
D OA Sample Type: 

GROUNDWATER SAMPLE LOG SHEET 

NWS CHARLESTON 

CTO - 137/ 0528 

DPT 

Page_l of l 

Sample ID No.: 11 - a- OL/ =t2-3o1 
Sample Location: I.., lk./O'i 
Sampled By: __,.__._F_c __ ....., ___ ...._ 
C.O;C. No.: /7 03a?p). 
Type of Sample: 

[X] Low Concentration 
D High Concentration 

--~~Jmt~;n1n(1/i1i11mnHm1~irnmmnnmm1mnt1@11m1M1nnnt1immimnn1mmmm1iiimrnimrn1mii1n1ni1ili}lH1/tnirnn1i1mmmnni11mimmmm1n~ 

Dale: 3-7-() '.2 Color pH S.C. Temp. Turbidity DO Sal OAP 

Time: 141 :J Visual Standan mS/cm 0c N'J11 mg/I % nav 
Method: Lov FUtv t:. ec:v 4. 69 o; J'f I fl. I 9 q 9 3 . .SI 0 I ot;~r 

ffi~e~At~~llmm1i\lil~l1Htnwmmm1mm;/m1rimH\1iirnm>i11l1m1miminjirnmi11iHH@i;l;rnHnilnmHH11m1rn:mnn:i1?1i{HmiHrnt1f11111iH1ll11nmnHirni1i 

Date: ?-7-n .2 Volume pH s.c. Temp. fC) Turbidity DO Sal ORP 

MonitorReadlngCoom): - ..2.. t/.l'I a./L/ }Q I q99 ~ • .S6 0 I"~ 

Well Casing Diameter & Material 1------1,__--+---+----+----ii----1--.,..---+-----1 
Type: I 

11 f.l 'V L 
Total Well Depth (TD): I I 
Static Water level (WL): ~ 

One Casino Volume(gaVL): -

Start Puroe (hrs}: J .U 6 
• End Purae (hrs): f 'I I .2.. 

Total Purge Ttrne (min}: I b 
Total Vol. Purged tclltL): I 

Ana Iv sis 
TCLVOC 

TCLSVOC 

TCL PESTICDES/ PCBS 

TALMETALS 

CYANIDE 

EXPLOSIVES 

APP.IXVOCS 

APP. IXSVOCS 

ORGANOCHLOR HERB 

ORGANOPHOSPHOROUSPEST 

MSIMSD 

-.... 

APP. IX PEST/ PCBs 

1 cu: Io t:Je i.;etermmec 

Preservative 

HCL 4C 

4C 

4C 

HN03 4C 

NAOH 4C 

4C 

HCL 4C 
4C 

4C 

4C 

4C 

Container Requirements CoHected 
~X40MLVIAL ......... 
2X 1LAMBER 

2X 1LAMBER 

1 l POLY 

250MLPOLY 

2X 1LAMBER 

2X40ML VIAL 

2X 1LAMBER 

2X 1LAMBER · 

2X 1LAMBER 

2X1LAMBER 



( I L) Telra T"" NUS, lno 

Project Site Name: · 
Project No.: 

D Domestic Well Data 
D ~onitoring Well Data 

GROUNDWATER SAMPLE LOG SHEET 

Page lot 1 

NWS CHARLESTON Sample ID No.:/7- fJ..- OS-OJf);J . 
CTO • 137/0528 Sample Location: / 7 ?lvqs 

. Sampled By: B '-"' 
C.O.C. No.: / 7- OJOlt?l. 
Type of Sample: 

QA:>ther Well Type: · ______ _..;... ____ _ [X] Low Concentration 
D High Concentration · D QA Sample Type: 

•J?:m~r~~t~Wf\fiiiH[;i:minm:n1:HfHiiffi1ififii/um1;1111;111rnimm1111;111;m;1m=1w;!I1111!1m1:tWfHrnmmw1w1;;11il1mHrnw:immm1i1!fifi11milff11;1ii;1;mnmmm11 

Date: 3.-1-o 2 Color pH s.c. Temp. Turbidity . DO Sal ORP 

ITime: IL/ 30 Visual IStaJida:r« ms/cm 0c N'I11 11u1./I % mv 

~t;~At~~r;m[ifi1itHm=1~[HUiim1[=itHfrnm;1iHf!rn;111;[iiim;11r11HHilif!iifWit1iifif<rn;1;!m;mm1m;;1i;;;;j;fifm1w;;f;1;;;1wm;w111111;1)i1111mHmtil~1mww1nm 

Date: .:S -J? ~ 0 "J Volume pff S.C. Temp. (C) Turbidltv DO Sal ORP 

Method: Low Flow I !5..0 I fl !2 3 / 9 S 9 'I q 6 . .S3 (!).CJ I 3 7 
Monitor Readina foom): -

Well Casing Diameter & Material 1----t----+----t-----t-----1----..;.,t-----f-----1 
Type: 111 6>vc, 
Total Well Depth (TO): I I 
Static Water level (WL): "7 
One Casino VolumeCaalll): -

Start Purae (hrs): / Lf i I/ 

•• 

End Purae (hrs): / I/ ;~ C> •. 
Total Purae Time (min): 6 
Total Vol. Purged (gaVL): ---

$~~1r;;®u;~~~l1Nf:q~-.~l\f~j1im~mnHm1rtmHl!llHrni11;11;111mll1m1i1111l1111nrnm11ttl111111111g\%11111M1\11w1uHrnu1111/i111nrnrnl1m~imm1 

Analysis Preservative Container Reauirements Collected 

TCL voe HCL 4 c Jx 40 ML VIAL ,,/ 

TCLSVOC 4C 2X1LAMBER 

TCL PESTICDESI PCBS 4C 2X 1LAMBER 

TALMETALS HN03 4C 1 LPOLY 

CYANIDE .NAOH 4C 250MLPOLY 

EXPLOSIVES 4C 2X1LAMBEA 

APP.IXVOCS HCL 4C 2X40MLVIAL 

APP. IX SVOCS 4C 2X 1LAMBER 

ORGANOCHLOR HERB 4C 2X 1LAMBER 

ORGANOPHOSPHOROUSPEST 4C 2X1LAMBER 

APP. IX PEST/ PCBs · 4C 2X 1LAMBER 

Q~$....,41Q~$lt:~~-~mH~)1[!)111!il\HH\~mHHt:)ffllim!lfilfl!i!l!l!1nUiil!ln;j;j;{gmmrni1););!HH!llilHil!WrnHrnnHiWiH!llimi1[l[liWilm!li!Hllll!HHiiiliilnE1miHil![l 

w et..1.- t;orµ & 0 Jiy w r tA., /2£ c 17/A et:-~ rt+G.A.J 

SAnPitt 

I DIJ. I O 06 L. iiJWl'!Tllne< 

• 



• 
( I L]TekaT~NUS.~o 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
0 Monitoring Well Data 
S/Other Well Type: 
[} QA Sample Type: 

GROUNDWATER SAMPLE LOG SHEET 

NWS CHARLESTON 

CT0-137/0528 

Page_Lot_L 

Sample ID No.: 17- Q-(16.5 -03oOJ. 
Sample Location: / 7 T&Vo 6 [ 
Sampled By: A:----------C.O.C. No.: 17- Oi/0902· 
Type of Sample: 

[X] Low Concentration 
D High Concentration 

$•~~1~-r~11'HHll%iHli111t\1mimH;\lm11l11mnnmr%1l1;1fr11:;j;;t1l1HH;\i\1nl111tlm;11;;1f11;;l1;1i%l;;:;;;llHim1~1mii;;1j11;1=~1m1l~jllllijllm;11;;;1;mmn;i1llmm1i 

Date: 3--tl1 0 2 COior pH s.c. ' Temp. Turbidity DO Sal ORP 
Time: 11#0 Visual Standar< mS/cm 0c NTU mg/I % mv 
Method: In .1 Frn1.1 TA.A/ S. 33 /'1.0 J 7.B .t;'"'36 '/.."'IS O. g I./ :J 
~~.;p~r~;;r1rn1;1Hi;;;1;;1;Hf;Ht;;wmfi1;mmtnml1!:11tl!Winmmrni1m:rn1mHfWH;1:1mmH1wwrnnH1;m1mi1i;f ;1;f;1=1wHmlmif;i11m;1;rntmmm:nl111;m: 
Date: 3 - R, 0 J- Volume pH s.c. Temp. (C) Turbidity DO Sal ORP 

Method: LDw Ftcil¥ I s.sb 13 . .r I fl. 1 q<t't s-.. ss o. 9 "'"' 
Monitor Reading <oom): -

Well Casing Diameter & Material :J S. 33 I 'I., 0 /7 .JJ SJ' 0 II., 7 S" 0. 1J ~) 
Twe: ( '' Pt! t----+-----+----1.__..........._--1--'---1...__.._.._--11-------;t--------1 

Total Wen Depth (TO): I I 
Static Water level (WL}: r 
One Casing Volume(~): I 
StartPuroe (hrs): /O ... S I 

• · End Puma (hrs): / /I 0 
Total Puroe Time lmin): I Cf 
Total Vol. Purged {a/JJL): ) 

Analvllis Preservative Container Reauirements Collected 

TCLVOC HCL 4C ~X40MLVIAL (./' 

TCLSVOC 4C 2X1LAMBER 

TCL PESTICOES/ PCBS 4C 2X 1LAMBER 

TALMETALS HN03 4C 1 LPOLY 

CYANIDE NAOH 4C 250MLPOLY 

EXPLOSIVES 4C 2X 1LAMBER 
APP. 1x voes · HCL 4C 2X40ML V1AL 

APP. IX SVOCS 4C 2X 1LAMBER 

ORGANOCHLORHERB 4C 2X 1LAMBER 

ORGANOPHOSPHOAOUS PEST 4C 2X 1LAMBER 

APP. IX PEST/ PCBs 4C 2X 1LAMBER 

~ ~~~D*,.~J,~~~~~AiiiP._~--~ .. ~~~·1~~ .. ~~;~;1;;~iH~111;~11;~i~1~u~1w~;;;~1;1;~w~1w~1i1~1m~1;i"11H~l11•%"111";1;1~;11·@~w"11~1·1l1·1111·1:1.":1;;"1m-m·m1"::1";;-Sig--na-ture(---~-:---------------------r 

V----MSIMSD Duplicate ID No.:---------

• 
I l;jU: To B.e L :11erminec 



( I L)T•tr>T~NUS,foo GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: . 
Project No.: 

0 Domestic Well Data 

NWS CHARLESTON 

CTO • 137/ 0528 

0 )'lonitoring Well Data r'I pr 
W'Other Well Type: _. _......,Iv.__ ________ _ 
D QA Sample Type: 

Page J of I 

Sample ID No.: 17- G- 06D~QJc:J 
Sample Location: I 7rtN()60 
Sampled By: . ·~ ---------c. o. c. No.: I 7- C23a fOsil.. 
Type of Sample: 

[X] Low Concentration 
0 High Concentration 

~"1~1~At~fi11wmwmHHHimrni1Hilfll11111111;11li1l1{1mr111m11)zizHiliil11:mmw1~1Wlii1iHi11l11111~11mrnm111mm11mi1mnt111m1mmm1m1m1m1irn1nm11;1m1il1m 

Date: 3-1/-02 Color pH S.C. Temp. Turbidity DO Sal ORP 

Time: I OSO Visual Standari mS/ena 0c NitJ mJ!/l % mv 

~®.t;PA't~;lni;:;1mii1~f liiHl111mHnH1g;11111Y~1H1H111i1;11i111mnrnnH?m1j;;i1i1i~i;itmmHHmm111rnmH11m11111i11;1;mm1imn11t1mmmirnmmm1mmrnmrn1@i;1;i;i11;im1 

Date: 3-R , 0 J- Volume pH S.C. Temp. (C) ·Turbidity DO Sal ORP 

Method:lOw f'"t..Otv I ·1.11 t:io 111,3 qqq :)_9$' 0.1 -.:Ltl 
MooitorReadingfoom): .1. 1,.'i6 tO 1 /J, 9 L/:22 7-30 0.0 -JS 
Well Casing Di@meter & Material 3 7,,i!:CJ I 10 IJ , 1 7 13 1. 'IL{ (/ · 0 -3 'I 
Type: l u Pv c. 
Total Wen Depth (TD): 3 f:J 
Static Water Level (WL): :2 0 
One Casina VolumetAL\: / 

Start Purae (hrs): 10 3n 

• 

EndPurae(hrs): IOSO •. 
Total Puma Time Crninl: ;lO 
Total Vol. PurgedtdcNL): I, 5 
$.~P:@~~~~~~w.rf-.~~•1m~lji~;1;1;i1m1l1Hw>t1m1m1l!H?W1j1i1jm1wmHlHW11lH11Hw1w1!11111mniw1Hwm1mmnmim1J;iimlmi1111;m1iiimi1mmm~;~i1m 

Analysis Preservative Container Reauirements Collected 

TCL voe HCL 4 c ~x 40 ML VIAL (,/""' 

TCLSVOC 4C 2X 1LAMBER 

TCL PESTICDES/ PC8S 4C 2X1LAMBER 

TALMETALS HN03 4C 1 LPOLY 

CYANIDE NAOH 4C 260MLPOLY 

EXPLOSIVES .4C 2X1LAMBER 

APP.IXVOCS HCL 4C 2X40ML VIAL 

APP. IX SVOCS 4C 2X 1LAMBER 

ORGt\NOCHLOR HERB 4C 2X1LAMBER 

ORGANOPHOSPHOROUSPEST 4C 2X 1LAMBER 

APP. IX PEST/ PCBs 4C 2X 1LAMBER 

• 

MSIMSD Duplicate ID No.: • -
1 i;u: 1 o l ietermmec 



• 

• 

• 

( I t) Tetro Toch NUS, k>o 

Project Site Name: 
Project No.: 

D Domestic Well Data 
D Monitoring Well Data 
(i/Other Well Type: 
D QA Sample Type: 

GROUNDWATER SAMPLE LOG SHEET 

NWS CHARLESTON 

CTO • 137/ 0528 

OPT 

Page_/ of_/ 

Sample ID No.: f 1-Q- OTI$OJ. 
Sample Location: 11/WO"T J 
Sampled By: · ·C\....I 
C.O.C. No.: 17Q301i/2 
Type of Sample: 
[X] Low Concentration 
D High Concentration. 

$A•~~;~~r~~ft~!@H=\i!H!Hj\ttwi1Hiw1itrnwtmjmmrn~li1m1fimi1rnH11m11mmm1rn£iflilili1rn;111Hmrnmmrwr11mwmt1lH1rwt@11mrnm@m1m11 

Date: $-7-o '") Color pH s.c. Temp. Turbidity DO Sal ORP 

Time: l 6 '11 · VJsual Standan mS/em 0c N11J mtt./1 'Ml Jnv 

P:9~~ji;lAt~~li\j1:%1:11)l:mtiHl1m:1i/rni1:1n1iil111\11rmmm~1mmrmnr1t1Hiw1iimu1rHHillHm1:!1;ni1mmiiiliH1m111:1111111j1mHnmm1m1m1mmmmn:11mmmmmnmmr 

Date: . :.:s-7-o:J Volume pH s.c. Temp. {C) Turbidity DO s.t ORP 

Method: L.Ow f1,,q1,.1 I j A3 17.3 17. J / C/'11 4. ~ I, 0 21 'I 
Monitor Reading (ppm): - . ::>. 3. fin I 7. 0 I 6 • q I 9 'I 9 6: /, '/ i. {I ~ as 
Well Casing Diameter & Material 3 3. ~n I 7. 4 J 6.. Cf..') 'f 9 q f. q / J • () I 'I 9 
Type: i" f VC 
T otar wen Depth CTOl: I I 
Static Water Level (WL): ? 
One Casing VolumeCoaVL): 

Start Puroe (hrs): J A..). 4 
End Purge (hrs): Ii 'f / 
Total Purae Time (min}: / 7 
Total Vol. Purged (gQ,t_): I 

Analvsis Preservative Container Reaulrements Collected 

TCLVOC HCL 4C 2X40ML VIAL 
,_--

TCLSVOC 4C 2X 1LAMBEA 

TCL PESTICOES/ PCBS 4C 2X.1LAMBEA 

TALMETALS HNO:$ 4C 1 LPOLY 

CYANIDE NAOH 4C 250MLPOLY 

EXPLOSIVES 4C 2X 1LAMBER 

APP. IXVOCS HCL .4C 2X40ML VIAL 

APP. IX SVOCS 4C 2X 1LAMBEA 

· ORGANOCHLOR HERB 4C 2X 1LAMBER 

ORGANOPHOSPHOROUSPEST 4C 2X 1LAMBER 
APP. IX PEST/ PCBs 4C 2X 1LAMBER 

1 HU: Io Be i..ietermmec 



Project Site Name: 
Project No.: 

0 Domestic Well Data 
0 Monitoring Well Data 
ft"Other Well Type: 
D . QA Sample Type: 

GROUNDWATER SAMPLE LOG SHEET 

Page l of J 

NWS CHARLESTON Sample ID No.: 17-f:l.-071Zo3<>:J 
CTO - 1.37/ 0528 Sample Location: J77.WfJ7 D 

Sampled By: FC'-
C.O.C. No.: f1 0.30 70..:J. 

-QPI 
Type of Sample: · 

[XJ Low Concentration 
0 High Concentration 

~--~~iP~r~w?11i1(!1ti1rHm@l1mim111H1l!lt1iili!i111=ilmmitmj1Ht11111111m:11111111m11111111111111111nH1H11n11111mnmm1nHil111i1i1m1m1{m1m1i11rn1H1iJ1\1;1m1 

Date: -3 ~ ~ -P .2 Color pH S.C. Temp. Turbidity DO Sal ORP 

Tune: /") 9" tJ Visual Standar1 mS/cm 0c N"I1J m•/1 % mv 
Method:L{)IJ/ Fi.Ow ./JclJWA/ 1""1,1) iJIJ Jll:J .~A.If .~JO/ /'9 .'."'> -~S 

P:Y•~~Ar~mm1mH1ff1)1H1l1111Hm1111H(1w1111;1111tt1m11n11m;1/1/(m111111!111r11j11u11l1111l;n11111ilim1w11111:1~mm111mmrnrw1mHml1m111;1;1;1111111j1j1iH1!lm11%1m11: 

Date: :. ~ - (/ ) Volume pH S.C. Temn. (Cl Turbldltv DO · Sal ORP 

Method: L9w; ft.ow I 6 6.:L 'f . .:J.I IR. :J q 'I 9 l/...2 q o . .i -us 
Monitor Reading loom): - 2. 17 fJ6 I? 'l q 18. S- qq Cf S. R 'I 0 ..;I.. - ~-~ 

3 · 7, /';).. l/ II ///.~ S6S .i: .. t 'f n,-4 - ~S Well Casing Diameter~ Material 

Type: I ,, r vc 
Total Well Deolh (TO): L/ .2 
Static Water Level CWL : $ 
One Caslna Volumeth ilLt I 
Start Purae (hrs): C1J ts"O 
End Purae fhrs}: n '/O'f 
Total Purae Time (min): J '( 
Total Vol. Purged to6iL): /. ,2 
~A-~~1~®!J;~~l~'=9.~--H;i~fifli~fjfji}ij~j;lW1nifi1i!H?/i1WW~Hrnl~Hi~!i11iiliWWiiimlflilHtii11lm~rnm1m1H:lfllWf li11iillllmli}jlll[ljl!ifliWllillfjmjljl 

Analysis PreservaUve Container R""uirements Collected 

TCL voe HCL 4 c 3 x 40 ML VIAL .._...... 

TCLSVOC 4C 2X 1LAMBER 

TCL PESTICOES/ POSS 4C 2X 1LAMBER 

TALMETALS HN03 4C 1 LPOLY 

CYANIDE NAOH 4C 250MLPOLY 

EXPLOSIVES 4C 2X1LAMBER 

APP.IXVOCS HCl,. 4C 2X40MLVIAL 

APP. IX SVOCS 4C 2X 1LAMBER 
, 

ORGANOCHLOA HERB 4C 2X 1LAMBER 

ORGANOPHOSPHOROUSPEST 4C 2X 1LAMBER 

APP. IX PEST/ PCBs 4C 2X 1LAMBER 

Signature(s): 

- er)) L,-MSIMSD Duplcate ID No.: 

1 cu: 1 o e>e L etenrunec 

• 

• 

• 



• 

• 

• 

GROUNDWATER SAMPLE LOG SHEET r I L)T•ba Te<h NOS. !no. 

Pagej_of / 

Project Site Name: 
~ Project No.: 

NWS CHAAU;STON 

CTO • 137/ 0528 

Sample ID No.: 17- 0. -~- t!:JO.:? 
Sample location: l7 TW d/j .J 

(] Domestic Well Data 
Sampled By: -..,.,,,,;!>F-='1...-==--,.,.._-=---
C.O.C. No.: 17 O:?u8u.:z. 

(] ~onitoring Well Data .!'pf 
fjlbther Well Type: --..... ~=--_..... ________ _ 
(] QA Sample Type: 

Type of Sample: 
[XJ low Concentration 
D High Concentration 

$.-!!!~i~l.lJ'.~lli!HHiUti=i=iiiHl!Hi1ilHitfiii11lm!i1Hfii1iiimfi!ml?i!HWilmmimj1ili1i1l!HHW1iliiiiiimrni1mli}i/li1Wli1ili1Hi?iniiimmiiliHiiiili1i!iii!iH!i1Wli11iililiii1m 

Date: ..:S-A -0 ';). Color pH s.c. Temp. Turbidity DO Sal ORP 

lime: -./Ff,;l_Z} Visual mS/cm. °C NIU mg/I % mv 
Method: tow FwW HIJWA/ l/.,C//, 12,.t.f I A·, ~R 4'9'1 u_ 7 17~ 7 JI .2. 
~~~~1Af1:nHm1;i)V!?Hiirn~!jmrnrnHH1iiHH?f1%111mwt)H\\111ij1Hrn11111Hfm;!iiHliilf?1rn~1!iHH/1@!11111i11m111HHiiHm1mm1m1mrnmmmm1i11i1m1i1mmni 

Date: '3-tf ..-0:2 Volume pH s.c. Temp. (C) Turbldltv DO Sal ORP 

MonitorReadiruJ(ppm): - ..,/. l/,IJll J"j, I f{,,~Sl "f'11 L/. ff' 'I/ tS"Z 
Well Casing Diameter & Material ....,_..::J'----+-'"-'-' 4/..:..oi.l;;;;..+-_._/-=2.:.... t.J.....,......_/,.... ~· "=· 3::;...~-+-"'""-' '1t:f.....,'f.___-+-4 ...... _.?'----+-·.,....1__,?.__-t-...., /r, t..,..·. 11._l....__-1 
Type: - r~' Pvc. 
Total wen Depth (fO): l I . 
Static Water Level (WL}: -

One Casino VolumeCaaVL): _. .. 

Start Purge (hrs): IBl?A 
End Purge {hrs): J{J;{I): 

. TotalPur~eTlmelmlnl: /7 
Total Vol. Purged (gaVL): -' 

Analysis PreservatlVe Container Requirements Collected 

TCLVOC HCL 4C 3X40MlVIAl ___.... 
TCLSVOC 4C 2X 1LAMBER 

TCL PESTICDES/ PCBS 4C 2X 1LAMBER 

TALMETALS H003 4C 1LPOLV 

CYANIDE NAOH 4C 250MLPOLV 

EXPLOSIVES 4C 2X1LAMBER 

APP.IXVOCS HCL 4C 2X40ML VIAL 

APP. IX SVOCS 4C 2X1LAMBER 

ORGANOCHLOR HERB 4C 2X 1LAMBER 

ORGANOPHOSPHOROUSPEST 4C 2X 1LAMBER 

APP. IX PEST/ PCBs 4C 2X 1LAMBER 

I DlF. I 0 06 L ieterminec 



[ j L)retraT«hN~.mc GROUNDWATER SAMPLE LOG SHEET 

Page_lof ( 

NWS CHARLESTON Sample ID No.:11-fl..-- O!JD-OJQJ 
Sample Location: 17 rv oiP 

Project Site Name: 
Project No.: CT0-137/0528 

Sampled By: F-r t..;-
C. O. C. No.: -,-7-'12--~.......-8-0-· -'2.---0 Domestic Well Data 

0 j4onitoring Well Data 
U'Other Well Type: _ _.O_P/ __________ _ 

Type of Sample: 
[X] Low Concentration'·· 
D High Concentration 0 QA Sample Type: 

' 
$•'~!~~r~!!ml!mnmmnwm!m11tmmm1mm)m@iimm1i!i?i1?;1i;g;11:!;1@;m;ti;i11t=i!;;i;m;1;i;mn~;;i1lii1i1i11mmm1;!1!il1;;m;1;1Hi1;1i1;mmiiHH1Wlllli~1mnm~ 

Date: 3-R-O,;.. Color pH S.C. Temp. . Turbidity .. DO . sal ORP 

Time: ilJOO VisuJ Stan&m aS/cm °C NTU mi!/l % mv 

~~e1~~tA~iil\Hjiiil1tmnm;11111lli!t~1@;i;Hfllffi1;1;m1111~nm1wwmmmirnw1i1w111i1fmmw111w1;1~11u11111m1;m@%H;1mHWJl1EHti11111iiJii1iwim;11mmrnm 

Date: 3-/-02_ Volume pH S.C. . Temp. (Cl Turbidity DO 8al ORP 

MonitorReading(oom): - .:2 ~-S"f tf.11 IY.Z'? IL/'/ S.Z O•S -.JJ 

Well Casing Diameter & Material 11------+---1----+-----+---~---t-----+------1 
Type: 1 ti p llG 
Total Well Depth (TD): ::io 
Static Water Level (WL): -

One Casing Volumetoal/L): -

Start Purge (hrs): I 7'1 l/ 
End Purae (hrs}: lfi ()O 

. Total Pume Time {min): 16 
Total Vol. Purged (gaVLr,--

AnalYsis Preservative Container Reauirements Collected 

TCLVOC HCL 4C :Jx 40 ML VIAL 1/' 
TCLSVOC 4C 2X1LAMBER 

TCL PESTICDES/ PCBS 4C 2X 1LAMBER 

TALMETALS HN03 4C 1 LPOLY 

CYANIDE NAOH 4C 2SOMLPOLY 

EXPLOSIVES 4C 2X 1LAMBER 

APP.IXVOCS HCL 4C 2X40MLVIAL 

APP. IX SVOCS 4C 2X 1LAMBER 

ORGANOCHLOR HERB 4C 2X 1LAMBEA 

ORGANOPHOSPHOROUSPEST 4C 2X1LAMBER 

APP. IX PEST/ PCBs 4C 2X1LAMBER 

1 l:'u: To Be UB1em11nec / 

• 

• 

• 



• 

• 

• 

[I t)TetraT.mNUS,loc GROUNDWATER SAMPLE LOG SHEET 

Page J of j_ 
Project Site Name: NWS CHARLESTON 

Project No.: . CTO - 137/ 0528 

[J Domestic Well Data 
· [J ~nit. oring Well Data J) -" r 
fYOthe~ Well Type: ·• _. ___ r ________ _ 

[J QA Sample Type:·· ------------

Sample ID No.)1-&-09,5-QJfi).. 
Sample Location: I ]TL.I 0 '1..5 
Sampled By: Pav 
c.o.c. No.: /7 tJ3oq 0'2 
Type of Sample: 

[X] Low Concentration 
[J High Concentration 

~~~j~~-r'.~nj11t111~]iiffHm1mtHi~1=11~j~;1111;m11wn1j1m11um1jmn~t1jjj1\ftjm11fj;ji=1mmwrmnmmm1mmmmnj1i1nnm1rn1;/111jjm1i11m11jmmmmmwm; 

Date: 3J::I -0 2 Color pH S.C. Temp. Turbidity DO Sal · ORP 

· · Time: 0 7PS- Visual Snndarc mS/cm 0c NTV mf,/J 'Mt mv 
Melhod:L.OVPlq'w lf#:lwA/ 41~1:2 -t./, /f).J 311 h..t.16 o.4 (7'1' 

• 

F:":Q~i;~Ar~mrnmtnnrn1Hn11i;11g111mHrn1111i1nnmnViiHi11rntHwi1111111iH~mmm1rnmmmnmmm1iH~~rt1uH~nHffmrnn11j1j~1Hrnnm1mmi1mrnnnni~111wiltn11l111111 ,,·:"· · 
Date: 3 ~ - (}'2 'Volume pH s.c. TemD. (C) Turbidity DO Sal OAP ,,..,,.f ri;._; . ' -
Method:/A)WFl.(Jf.LI ; 11

h' r •• _, ,.,.,; ~~-;- 5.'"J .,-. ..., ·~it;r.,.,•~~-..,.--

Monitor Reading toom): ...... / t LL 11 7. f ;t io • .S 'I 'i q 1· 3:2 o. 'I lo/1:· -~ . . 
Well Casing Diamet. er ~aterial .. _....;;.l-;....._--+-44_(.:;..4.,_1.· +.;8=:..; .. _o_..._,Jµ! 6"'-'-'-l_.__"5=3_..9--+-'6.=··.-.o..;..;;;i.._.....,IJ ..... _'1_....,.__._l ..... l5"".._,_ ....... 
Type: · 1 '' rVc -- :;, 'i s::i. 1. A 1 '· :i ~ B 1 1. Lt 6 11. " 17 4 
Total Well Depth (TD):, I f 

Static Water Level (Wl): ' "'!"'""' 

One Casino Volume<aal/L): _. 

Start Purge (hrs): IJ6$0 

T olal Vol. Purged {gaVL): ....;.. 

Analysis Pre881'Yative Container Reauirements Co Dec tad 

TCLVOC HCL 4C ~X40MLVIAL I~ 

TCLSVOC 4C 2X 1LAMBER 

TCL PESTICDES/ PCBS 4C 2X 1LAMBER 

TALMETALS HN03 4C 1 LPOLY 

CYANIDE NAOH 4C 250MLPOLY 

EXPLOSIVES 4C 2X 1LAMBER 

APP.IXVOCS HCL 4C 2X40ML VIAL 

APP. IX SVOCS 4C 2X1LAMBER 

ORGANOCHLOA HERB 4C 2X 1LAMBER 

ORGANOPHOSPHOROUSPEST 4C 2X 1LAMBER 

APP. IX PEST/ PCBs 4C 2X 1LAMBER 

~!i'.C!t!Urt'· · ... :.·.·~.-~m;;lil=Hif;;mwjj;i1i;Hmi1;!%iiilimtjl11;1;1f:11111~111:1;111;::111m;11;1;1;11m11111: .Signatu. ~ 1 
MSIMSD Duplicate ID No.: V A_/ l 
-

I ou; 1 o oe L 'terminec 



• [ I t)T• .. TochNUS loc 

Project Site Name: 
Project No.: 

D Do tic Well Data 
D nitoring Well Data 

ther Well Type: 
0 QA Sample Type: 

GROUNDWATER SAMPLE LOG SHEET 

NWS CHARLESTON 

CT0· 137/0528 

DPr 

Page_/ of_}_ 

Sample ID No.: /7-Q-f.) 'iJi>-Os:J~ 
Sample Location: __ l_.7 ..... t..,..kl...._.0._.9 ... 0.._ 
Sampled By: FCv 
C.0.C. No.: I 7 03o<Jo4-
Type of Sample: 

[X] low Concentration 
0 High Concentration 

~'~!~At~1H)(lili'l%!~i%~lmi}Hln1Hilfill\!\!%llilllil\HWl!lii!iliHHUHm1{tmw111;1m1!1frn!iiWliliffli!1Wililiiilllfl@llillm11W!tilWm11rwm11HrnHmH1illl 

Date: 3- lf; 0 .J. Color pH S.C. Temp. Turbidity DO Sal ORP 

Time: (')I.. '>" O Visual $tandari m.S/crn °c NTU mf./J % mv 

P:ll:ffll.if~~r~mrnmtm1:111l111!rn11;m1i1111l11;nH1111im;g111ummrn1!i!l!i!mrnm11l11t1m1;1111111=1~1111f1@1mrm!rn1rn1111m1m[111111111~1111111i=HH111111wwtmmmmm1wm11m 

Date: 3-'}-0:l Volume pH S.C. Temp. (C) Turbidity DO Sal ORP 

Method: Llw Fft.Ow { 6. '-1'1 I. 41 '" '1 r 'f 'l 5.17 (). 3 5 'I 
Monitor Reading (ppm): - ..2. I. I Cf f. JI J '/. J 7 A '- 'I(, 0. "3 / 'f 
Well Casing Diam,ter ~Material 11---:J-~6.-.;J.-=f~....,/J'-' .. 3......._f ........ J_,7 .... _S;._t--L/...__«/_...,_1_·· .... 3..._1-+--=0:..:.,_:J_,.._.-.... 3=----1 
Type: } 

1 rv l. 
Total WeU Depth (TO): :;JCJ 
Static Water Level tWL): -

One CasinQ Volume(gaVL): 

• 

End Puma (hrs): 66.50 ·• 
Total Purae Tltlle (min): l .!J" 
Total Vol. Purged(~): I 

AnarysJs Preservative Container Reauirements Collected, 
TCLVOC HCL 4C 3X40MLVIAL 

TCLSVOC 4C 2X 1LAMBER 

TCL PESTICOESI PCBS 4C 2X 1LAMBER 

TALMETALS HN03 4C 1 LPOLY 

CYANIDE NAQH .4C 250MLPOLY 
EXPLOSIVES 4C 2X1LAMBER 

APP.IXVOCS HCL 4C 2X40MLVIAL 

APP. IX SVOCS 4C 2X 1LAMBER 

OAGANOCHLOR HERB 4C 2X 1LAMBER 

ORGANOPHOSPHOROUSPEST 4C 2X 1LAMBER 

APP. IX PEST/ PCBs . 4C 2X 1LAM8ER 

• 
I BU: T 0 Be Lietermmec 



• 
r I t:]TelraTeoh NLS, "" 

Project Site Name: 
Project No.: 

0 Domestic Weli Data 

GROUNDWATER SAMPLE LOG SHEET 

NWS CHARLESTON 

CT0-137/0528 

Paget of _L 

Sample ID.No.:/ 7- Q- lf>.S-O::b::t 
Sample Location: I 'Trt,vc.s 
Sampled By: _ _....EC_lt..I......_ __ _ 

C.0.C. No.: II- ().?oic::L 
D ~onitoring Well Data 
QA>ther Well Type: ___ O.._P_T _____ _ 

Type of Sample: 
{X] Low Concentration 
0 High Concentration D QA Sample Type: 

~-~®.!Mt~Fl)(il:lmif tHnW?irnlllil')lill1fmiit1t(iHit1jHHi1Yi11l1~m1iilmmlWH1mmHrnn:11m~immmlm1w1?1f1i%11~1;m11!f:111111m11Hll1m111mi 

Date: 3-11,..0~ Color ·pH s.c. TecnP· Turl>ldlty DO Sal ORP 

Time: I 34 2 Visual S~ar.: m.S/cm 0c NTU ml'/I % mv 

~$.~P.~t~1:l}1H:H1trnl't:rnm1111l11f1rnHHHWtriH/rnm1mtrnw1mmm111;111l1111111~flH:m~1;1rnrn~1~111~r1:w11l111rn1mmrn1i11111fltlll:W1g1~i!fmmlrntm11111H111111m 

Date: 3-8 #0 2 Volume pH . S.C. Temp. (C) Turblditv DO Sal ORP 

Method: l-Ot.<J Ft-ou ~ i 5.1/7 /3.3 ?2. Z C/'11 '{. /7. . ? 'f'/ 
MonitorReading(oom): - · Z fi.Z8' I~. b/ - Jq,{) 999 S. 4t:f '~ '11 
Well Casing Diameter & Material 11------1---+---f----.+---...,..--it-----+.,-----+-----1 
Type: I'' f Ve 
Total WeH Deoth (TD): / I 
Static Water Level (WL): S" 
One Casing Volume(gaVL): -

Start Purae (hrs): 13 30 
• . End Puroe {hrs): · I 3'1.l 

Total Purae Time (min): 

Total Vol. Purged (/Jiu: J 

Analysls Preservative Container Reauirements CoUected 

TCLVOC HCL 4C .3X40MLVIAL 3 
TCLSVOC 4C 2X1LAMB!:R 

TCL PESTICDES/ PCBS 4C 2X 1LAMBER 

TALMETALS HN03 4C 1 LPOLY 

CYANIDE NAOH 4C 250MLPOLY 

EXPLOSIVES 4C 2X 1LAMBER 

APP. IXVOCS HCL 4C 2X40ML VIAL 

APP. IX SVOCS 4C 2X 1LAMBER 

ORGANOCHLOR HERB 4C 2X 1LAMBER 

ORGANOPHOSPHOROUS PEST 4C 2X 1LAMBER 

APP. IX PEST/ PCBs 4C 2X 1LAMBER 

• 
1 Du: 1 o tse Lieterrmnec v 



[ I t.:]Teka T.00 NL<l, l"c 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
D Monitoring Well Data 
!VOther Well Type: 
D. QA Sample r,ype: 

GROUNDWATER SAMPLE LOG SHEET 

NWS CHARLESTON 

OTO· 137/ 0528 

OPT 

Page l of 1 

Sample ID No.: /7- a- I00-03o;J 
Sample Location: 11Tk!IUQ 
Sampled By: _..__.fi....;..c....,..:..-___ _ 
C.0.C. No.: Ii 03990~ 
Type of Sample: 
[X] Low Concentration 
fl High Concentration 

~~!?,~1~r~1m@lii;lgjfljliiHllllii;Hl~liiilil!11l1lllflllilfHFilniHlHflii{i1l1ifmffil1l1lilil1lfffiHiWi=lfif1mi1H%Hn1mw1t1iilllffi!HiiliWliiWilWWilli)lil/Hfii1mmmmlillllllf 

Date: 3-8 , 0.2.. Color pH S.C. Temp. Turbidity DO Sal ORP 

Time: I '-I 'i () Visual lstandari mS/cm 0c NTU mff./l % mv 
Melhod: l 111 • .J f L.IJ.L.J 

~~i;~Ar~1i1milili11{H11llfilin1rm;11;11fu1mr;ifi1i1wm;l;fmm1mHm1mm1rnn1H1~11mm<l;fmmmli111~%1mH1111111H1fH111lm;~11111mm111nmmmmrn1m1111@n1mmm1rni1 

Date: 3 -tf'-o :l Volume PH S.C. Temr>. (C} Turbidttv DO Sal ORP 

Melhod: L.fJ(y FLllw 

Monitor Reading (ppm): -

Well Casing Diameter& Material 1-----ir------+---+----t---~1------+----t-----1 
Tvpe: \ '' f l/C 
Total Well Depth (TD): :20 
Static Water Level (Wt.): -

One Casing Volume(gaVL): -

Start Purge (hrs): / 3;;2.t> 
End Purae (hrs}: 

Total Purae Time (minl: -

Total Vol. Purged (gaVl):. _., 

M'M~1$ii;;~~!i,l!Q-.lill•m~F:1!'~tA1m~l!i~Hmgt1~1m11H;1Htft111m1111Hu1~mmHiHftW1111H1f:;:rn1;wirn;1n;i;1H1fi1i1;111;ltl!ilnfiH1Hm11m1t1llfin:tmmmmmrnmm11 

Analysis Preservative Container Reaulrements CoUected 

TCL voe HCL 4 c ~x 40 ML VIAL v 
TCLSVOC 40 2X1LAMBER 

TCL PESTICDES/ PCBS 40 2X 1LAMBER 

TALMETALS HN03 40 1 LPOLY 

CYANIDE NAOH 4C 250MLPOLY 

EXPLOSIVES 40 2X1LAMBER 

APP.IXVOCS HCL 4C 2X40ML VIAL 

APP. IX SVOCS 4C 2X 1LAMBER 
ORGANOCHLOR HERB 4C 2X1LAMBER 

ORGANOPHOSPHOROUSPEST 4C 2X1LAMBER 
.. 

APP. IX PEST/ PCBs 4C 2X iLAMBER 

«1>.~-~~-~~l1:~~1~1H)jrn1imt1j}ifjHi1itirm11iftin11111i11111n1l11tlt'lfiiHmr:im11rfjnrnrnEl1j:lm1mmlli)1111m;;1;1m:11m1i111mm11m1in111j1;11i11mtnH1i1 

G-O~ DRy J Lu Jl_,L Nu r fJ£ A-f3l€ ro CDt.,lecl( 

tc If-OW 0:5 

~ Du-:ncate ID No.: ~ 

11:1u: To tse L etermmec 

• 

• 



• 

• 

( i i:)T ... Te<hNUS,loc. GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

D Domestic Well Data 
D Monitoring Well Data 
[X] Other Well Type: 
D QA Sample Type: 

p111-- o~y 

WIL-<.. 1..,1£1 s IT 

NWS CHARLESTON 
CT0 • 137/0528 

OPT TEMP WELL 

...._,11.c.. AID.T #St. 4-0L'1i ;o 
C DL.t..e C1' 1f e14 Olfl/ f-J 

Page_/of_I 

Sample ID No.: /7- Q- I /-O L/ D.3 
Sample location: /il'11e 11 I r+v t I 
Sampled By: EC £V 

C.O.C. No.: l10'12613 
Type of Sample: 

[XJ Low Concentration 
D High Concentration 

: .:' Signature(•): 

~~--



( 1 l)T ... TochNUS,1™' 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
0 Monitoring Well Data 
[X] Other Well Type: 
0 QA Sample Type: 

GROUNDWATER SAMPLE LOG SHEET 

NWS CHARLESTON 
CT0 • 137/0528 

OPT TEMP WELL 

Page_# of _I_ 

Sample ID No.:/ 7-0.-12. "0403 
sample Location:. n111PU rc.vl:.Z 

. Sampled By: . . . · v 
C.O.C. No.: I 70'1~I"7 
Type of Sample: 
[X] Low Concentration 
0 High Concentration 

Coto( ... Tee.-... NA 

--

• 

• 



• 

• 

• 

[ I t;]TebaTochNUS,I"' 

Project Site Name: 
Project No.: 

D Domestic Well Data 
D Monitoring Well Data 
[X) Other Well Type: 
D QA Sample Type: 

GROUNDWATER SAMPLE LOG SHEET 

NWS CHARLESTON 

CTO • 137/0528 

DPT TEMP WELL 

Preservative 

HCL 4C 

.SCleeAJ ..S"-qt 

Page_( of_{ 

Sample ID No.: /7 .... (l_-13- O!JJJ 
Sample Location: ' '.)11 µ:;? I J TW 11 
Sampled By: 'FCtv ' 
C.O.C. No.: I 7 O'fl6 ().i 
Type of Sample: 

[X) Low Concentration 
D High Concentration 

Container Requirements 
3X40ML VIAL 

c:._oLoc-rec - t~s 

:r.o ( 



f •tl-TechNUS,~. 
Project Site Name: 
Project No.: 

D Domestic Welt Data 
0 Monitoring Well Oata 
[XJ Other Well Type: 
0 QA Sample Type: 

. ;;,. 

'.:i<' ... _::· .. 

..._ MS'MSD Duplicate ID No.: 

GROUNDWATER SAMPLE LOG SHEET 

NWS CHARLESTON 
CT0-137/0528 

OPT TEMP WELL 

Page lot f - -
Sample ID No.: f 7-Q.-/4,-..,/()110 3 
Sample Loeation: f 1Ji'iJ f6 t fl.,1'9 : 
Sampled By: . ~ . . · 
C.O.C. No.: ]= 1.t.26 o j 
Type of Sample: 

[XJ Low Concentration 
0 High Concentration 

CC>LCR-nr.c.. ~·ygs. 

>s.tJ 

• 

• 

/:.:~· ' .. ; 

ii~~t .... ·:'"· .. ·, 
« 



• 
[ I L) .... Toch NUS, I~. GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

U Domestic Well Data 
U Monitoring Well Data 
[X] Other Well Type: 

NWS CHARLESTON 

CTO - 137/0528 

DPT TEMP WELL 
D QA Sample Type: . 

~~------------~--~--

(,.s'-10.s 

Page_!_ of _·_1 

Sample ID No.: /7- a- IS-Ot.,.tt?;l 
Sample Location: /7111P isl rw 1.:r 
Sampled By: pr'-"' 
C.O.C. No.: r10'1:U1pj 
Type of Sample: 
[X] Low Concentration 
D High Concentration 

C()l.oR-rec. - ye.$ 

1.s--2. o 



(I L)rebaTooO~hv> 
Project Site Name: 
Project No.: 

ll Domestic Well Data 
ll Monitoring Well Data 
[X] Other Well Type: 
ll QA Sample Type: 

GROUNDWATER SAMPLE LOG SHEET 

N\VSCHARLESTON 
CTO - 137/0528 

DPT TEMP WELL 

Page_lot_f 

Sample ID No.: /1,Q-16 -O'la:J 
Sample Location: J 1.11 • fl3 / TJ;J 16 
Sampled By: rc.J 
c.o.c. No.: l"701.12lo.J 
Type of Sample: 

[X] Low Concentration 
- 0 High Concentration 

-Well Casing Diameter & Material t-~--+~=-~----~~.-..--~-....c..a--t..w.i......_ __ .....,.~...;;;..-+-----1 
1" /SS 

c DL-ll e- Tee .: v A 

• 

• 

• 



• 

• 

• 

[I L]r ... r...,NUS.h». 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
0 Monitoring Well Data 
[X) Other Well Type: 
D QA Sample Type: 

W IL.(... IV01 13£ 

...+/3(...~ TO 6-e'f 

(( &+owc.,J 

GROUNDWATER SAMPLE LOG SHEET 

NWS CHARLESTON 
CTO • 137/0528 

OPT TEMP WELL 

Page_l of_( _ 

Sample ID No.: //- Q-17-04oj 
Sample location: .M IP It!! / 11.vJ.1 
Sampled By: _ . .._Fe..;;· .... v...-_..,,._ __ _ 
C.O.C. No.: r 7 dq;;l.(,11:1 
Type of Sample: 

[X) Low Concentration 
0 High concentration 

c OLOR-r-ec. :::. ye> 

>x o 



. ~. 
I 

f I L]TetraTochNUS.~ 
ProjectSite Name: 
Project No.: 

0 Domestic Well Data. 
0 Monitoring Well Data 
[XJ Other Well Type: 
0 QA Sample Type: 

GROUNDWATER SAMPLE LOG SHEET 

NWS CHARLESTON 

CTO • 137/0528 

OPT TEMP WELL 

Page_lot 

Sample 10 No.:/7-<J.-t ~o'f(),] 

Sample Location: 1..:.7;..;>f;.a..a..,"""' 1.4-..&...:;:;...:.u.-

Sampled By: ·Fe~ 

C.O.C. No.: .. i104f2 601 
Type of Sample: 

[XJ Low Concentration 
0 High Concentration 

Well casing Diameter & Material 1--__;;;._-1-1~-=--.p::..&..:JC.--l-~~""-f.-il!;;.:;..::;;,__~~:::...;;.-+-=-.;..:.-"-..,..c:::=---1 
1• /SS 

Duplicate ID No.: 

Container Requirements 

3X40ML VIAL 

Cot..oe- Tee -=- y1;;..--.:s 
> 3.(J 

J Signature(•): 

• 

• 

.. 

• 



• 

• 

• 

Project Site Name: 
Project No.: 

D DOmestic Well Data 
0 Monitoring Well Data 
(X] Other Well Type: 
0 QA Sample Type: 

GROUNDWATER'SAMPLE LOG SHEET 

NWS CHARLESTON 

CTO • .137 /0528 

OPT TEMP WELL 

Page_L of _I_ 

Sample ID No.: /7-Q-l'l-0'1oJ 
Sample Location: //1'11P;)o I TWl'f 
Sampled By: . . fCW 
c.o.c. No.: l ?oq:z.za.:1 
Type of Sample: 
[X] Low Concentration 
0 High Concentration 

Signature(s): 

cTAl 

-· 



( I L]r-T~ NUS,.., GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
D Monitoring Well Data 
[X] Other Well Type: 
D QA Sample Type: 

MSIMSD Duplicate ID No.: 

NWS CHARLESTON 
CTO- 137/0528 

DPT TEMP WELL 

---~-----------~~ 

Page_/ ot _f_ 

Sample ID No.: f/.:.Q_;io-o'fol 
Sample Location: I '7 MI ea I n.v ::l. a 
Sampled By: f-Cw ' 
C.O.C. No;: J""l O'Q 7fl 1 
Type of Sample: 

[XJ Low Concentration 
0 High Concentration. 

Container Requirements 
3X40 Ml VIAL 

Cot. o R.-Tt; c :. Yl::f 
> 3 P 

4_ ---

• 

• 

• 



• 

• 

• 

( I L)r~reroNus.~. 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
D Monitoring Well Data 
{X) Other Well Type: 
0 QA Sample Type: 

GROUNDWATER SAMPLE LOG SHEET 

NWS CHARLESTON 
CTO - 137/0528 

DPT TEMP WELL 

Page_fot_f 

Sample ID No.: /7- a.-.A 1-o 'f d. J 
Sample Location: / 7J11 illf / rw;J. I 
Sampled By: J:cw 
C.O.C. No.: 170"210 $ 
Type of Sample:· 
[X] Low Concentration 
D High Concentration 

-
Well Casing Diameter & Material 1-----+-;.;.;.;.,i..+----11-----+-----+----+----+----1 

1" /SS 

3X40ML VIAL 

,_,,. ! ..•. 

LveµrDRY 
w I L.t. /(.BcH-1-t'-1!. 

"I-- S A-11 Pt.S 

. Signature(&): 

{!;J. ~---



[ it)TetmTed>NUS,I~ 

Project Site Name: 
Project No.: 

D Domestic Well Data 
D Monitoring Well Data 
[X] Other Well Type: 
D QA Sample Type: 

::Z Ocl ...,t. 

w 1 ""' SAJi P1..e 
A- ~Tet' t!e.c HARi.tr 

GROUNDWATER SAMPLE LOG SHEET 

NWS CHARLESTON 
CT0-137/0528 

DPT TEMP WELL 

Pa e1_otL 
Sample ID No.: i1-Q.~;;;t:2 ... ()Lf{)3 
Sample Location: J],nf!j: 14 I Tl.vel i 
Sampled By: . · ·. . le.I ' 

· C.O.C. No.= 170427'11 
Type of Sample: 
[X] Low Concentration 
D High Concentration 

{CJt.oR~ rec::. :::.'{es 

0,5 

• 

• 

·.• Slgneture(s): · • 

[7;J_ ~---



• 

• 

• 

( I L)T- ToehNUS, J,.,. 

Project Site Name: 
Project No.: ·· · · 

0 Domestic Well Data 
0 Monitoring Well Data 
[XJ Other Well Type: 
0 QA Sample Type: 

GROUNDWATER SAMPLE LOG SHEET 

NWS CHARLESTON 
CTO - 137/0528 

DPT TEMP WELL 

Page_lot_1 

. Sample ID No.: / 7 ~ {;>.-23- QLt q.;:J . 

Sample Location: 1 I It t PO§/? t....1 .;;J.. 7 
Sampled By: tC'W 
C.O.C. No.: r"TOl.(:l ll l 
Type of Sample: 

[X] .. Low Concentration 
0 High Concentration 

3X40MLVIAL 

-



[I t]T-TechN~ .. ,. 
Project Site Name: 
Project No.: 

0 Domestic Well Data 
D Monitoring Well Data 
[X] Other Well Type: 
D QA Sample Type: 

GROUNDWATER SAMPLE LOG SHEET 

NWS CHARLESTON 
CTO • 137/0528 

DPT TEMP WELL 

Pagej_ofj_ 

Sample ID No.:/ 7- {l ·~( -O 'f o3 
Sample Location: 17/'11 Po I Ir wd/. 'I 

··Sampled By: F<' v 
C.0.C. No.: 1""10t..(27C J 
Type of Sample: · 
[X] towConcentration 
0 High Concentration 

0. -

Contalner Requirements 
3X40ML VIAL 

C CJl-oR· T£C - y&::1' 

3.0 

Slgnature(s): 

\£1 ~--

• 

• 

• 



• 

• 

• 

[ 1 l]T ... TochNUS,I~ 

Project Site Name: 
Project No.: 

D Domestic Well Data 
0 Monitoring Well Data 
[X] Other Well Type: 
0 QA Sample Type: · 

GROUNDWATER SAMPLE LOG SHEET 

NWS CHARLESTON 
CT0-137/0528 

OPTTEMPWEU 

Page_l of .1_ 

Sample ID No.: f 7- Gl -:U-.S -01.1().l 
Sample Location: /ii P 111 J rt.v.<S.f 
Sampled By: Fft.c 1 
C.O.C. No.: 17p'Q"10.f 
Type of Sample: 

[X] Low Concentration 
D High Concentration 

Container Requirement$ 
3X40ML VIAL 



f I L}T-~och NUS, I~ 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
0 Monitoring Well Data 
[X] Other Well Type: 
0 QA Sample Type: 

Df<y 
t..e-r- fect1Attt 
THE,µ 6A/1PL€. 

MSIMSO 

GROUNDWATER SAMPLE LOG SHEET 

NWS CHARLESTON 
CTO - 137/0528 

OPT TEMP WELL . 

Page_lotj_ 

Sample ID No.: l 7-&.-2.5£>-o"1o} 
Sample Location: 17t1JP10 /zwf)SD 
Sampled By: .. _.,.,FC,,__tt.v__,,,,,,_._,__-
C.O.C. No.: . Ho'f :1. 7o 1 
Type of Sample: 
. [X] Low Concentration 
0 High ·Concentration 

-

C..ot..o ~- Tt:.C.:. Ye-s 
/,j~ . 

• 

• 

• 



GROUNDWATER SAMPLE LOG SHEET f H:]TettaTechMJS,t~ 
e.---------------------------------------------Pag--.;e_, __ ~ ____ , __ 

Project Site Name: NWS CHARLESTON Sample ID No.: 11- Q-;1£-0'i OJ 

•• 

Project No.: CTO • 137/0528 Sample Location: .M tP"i /n.y.:z( 

D Domestic Well Data 
D Monitoring Well Data 
[X) Other Well Type: 
D QA Sample Type: 

DPT TEMP WELL 

Sampled By: Few 
C.0.C. No.: t 70Lf~10J 
Type of Sample: 
[X] Low Concentration 
D High Concentration 

-



( t t)T&baTechNOO,loc GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

D Domestic Well Data 
0 Monitoring Well Data 
[X] Other Well Type: 
D QA SamplELType: 

TCLVOCs 

NWS CHARLESTON 

CTO- 137/0528 

OPT TEMP WELL 

SC «.ee_,J l 5~ ( q I 

Page_I of _I_ 

Sample ID No.: i7- Q~~"- 01.fG'l...J 
Sample location: 17"•P~S I 1W;>.1 
Sampled By: FCV 

--~~---. C.0.C. No.:· l'-fO'-t:J"1(/.:1 
Type of Sample: 
[X] Low Concentration 
D High Concentration 

0 
0 
0 

--

CoL.o~-re:c ~ Yl:5' 

I. o 

s): 

•• 

• 

• 



• 

• 

( I t:}r•traTechNUS,lnc. 

Project Site Name: 
Project No.: 

U Domestic Well Data 
U Monitoring Well Data 
[X] Other Well Type: 
0 QA Sample Type: 

GROUNDWATER SAMPLE LOG SHEET 

NWS CHARLESTON 

CTO - 137/0528 

DPT TEMP WELL 

Page_lot _f _ 

Sample ID No.: /7-t( -:l.$-o'lo..J 
Sample Location: l zn,t t'O 'f I rw .;t A 
Sampled By: R:"r.v 
C.O.C. No.: l ..,D'l:l7oJ 
Type of Sample: 
[X] Low Concentration 

. D High Concentration 

--

C Ol-Olf- T6C :: Ye:5 



' . 

[I t;Jr ... remNUS.~. GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

D Domestic Well Data 
0 Monitoring Well Data 
[X] Other Well Type: 
0 QA Sample TYJ>e: 

NWS CHARLESTON 
. CTO - 137/0528 

. DPT TEMP WELL 

,Sc tee.Eu I '-I' -t 8' 

Page_( of_/_ 

Sample ID No.: 17-{£ -~f-O'taJ 
Sample Location: 17/1101/Jw..29 
Sampled By: · fC (A..I 

. C.O.C. No.: l70'l;/7t>:J 
Type of Sample: 

[X] Low Concentration 
D High Concentra~n · 

---

c OL.Off- rec -:;. YE.S 

• 

• 

• 



• 

• 

• 

( I t) T ... Toch NUS, Ire GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
D Monitoring Well Data 
[XJ Other Well Type: 
0 QA Sample Type: 

NWS CHARLESTON 
CTO - 137/0528 

OPT TEMP WELL 

- 3o-ovo-,-o 

Page_[ of _J_ 

Sample ID No.:i1- Q-3<7 -<!J'iQ_] 
Sample Location: t71ttPt'J.2. lzwll 
Sampled By: ~ ...... fC-.,...· v-~--
C.O.C. No.: 17 0L/).7c..3 
Type of Sample: 

[X] Low Concentration 
0 High Concentration 



( i i:)T-TechNUS, lno GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

D Domestic Well Data 
D Monitoring Well Data 
[XJ. Other Well Type: 
0 QA Sample Type: 

NWS CHARLESTON 
CTO • 137/0528 

DPT TEMP WELL 

HCL 4C 

- .. 

SCREEN llf'-1t; 1 

Page_/_ of j_ 

Sample ID No.: 17- rJ.-Jl-0 .. 1().1 
Sample Location: f'7.1t1Po1 I ty.J3 f 
Sampled By: fr"~ ' 
C.O.C. No.: 11CL~10~ 
Type of Sample: 

[X] Low Concentration 
D High Concentration 

Container Requirements 

3 X 40 ML VIAL 

,_:1: 

--

Cot-ol(-Tl!< -=-Yes 
~.s 

• 

• 

• 



• 

• 

[ It] TekaM NUS, loc GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: NWS Charleston SWMU 16117 RFI 

Project No.: Job # 0528 CTO 0137 

D Domestic Well Data 
0 Monitoring Well Data 

---------------------
Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Page_l_of 

17·0- Jz ·t:>le>S-
17MIP 'l'W :S Z 

gc 

[x] Other Well Type: T_e_m...._po_rary__.__w_eu _________ _ 
Type of Sample: 
'~ow Concentration 

D QA Sample Type: ( ] High Concentration 

Monitor Aeadi 

Well Casing Diameter & Material 

T : ~'/" P'((! 

HCL 4• 
4• 

HN03 4•. 

NaQH 4• tic container 

4• (2 1 L GlasS amber glass 
4• (2) 1 L Glass amber ass 
4• (2) 1 L Glass amber glass 

Or Pest 4• . (2) 1 L Glass amber s 

APP9VOC HCL 4• 3) 40-ml vial -
APP9SVOC 4• 2) 1 L Glass amber ass -
APP 9 PestJPCBs 4• (2) 1 L Glass amber ass 

SignZ-c.-&-



( t l) Toba Teoh NUS, I~ GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
(J Monitoring Well Data 

NWS Charleston. SWMU 16117 RA 

Job I 0528 CTO 0137 

Page_/_ of_( 

Sample ID No.: 17-Q- 3.3 - 01 o s---
Sample Location: 17MIP- rw 3 3 
Sampled By: · 
C.O.C. No.: 43>G? '1-SS J • 

{x] Other Well Type: T_e_mpora.:..-_ry,_w_e._n ________ _ 
0 QA Sample Type: "· 

Type of Sample: 
,N-1...ow Concentration 
{ ] High Concentration 

Tct voe HCL 4" 
TCLSVOC 4" 

HN03 4• HOPE astic container 

NaOH 40 HOPE plastic container 
4• (2) 1 L Glass amber 
40 (2) 1 L Glass amber 
40 2) 1 L Glass amber 
40 2) 1 L Glass. amber 

HCL 40 3) 4<>-ml vial 
40 (2) 1 L Glass amber 

4" 2) 1 L Glass amber 

Slgnature(s): 

MSIMSD Duplicate ID No.: 

• 

• 

•• 



• 
( It) Tet<a Teoh NUS, I"' GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
U Monitoring Well Data 

NWS Charleston SWMU 16117 RFI 

Job # 0528 CTO 0137 

Sample 10 No.: 
Sample Location: 
Sampled By: 
C.0.C. No.: 
Type of Sample: 

Page ot_L 

17-Q-3'/ -1no r 
17MfP 1111/' 3'1 

13c... 
, 

.,M Low Concentration 
{ I High Concentration 

[x} Other Well Type: T_emporacy_...____..._we_u ________ _ 
0 QA Sample Type: 

Analysis Preservative Collected 

TCLVOC HCL 4• 

TCLSVOC 4• 
:fAL Metals HNOO 4• 

. Cyanide NaOH 4• I 
4• 2) 1 L Glass amber 2 
4• (2) 1 L Glass amber ass 
4• (2J 1 L Glass amber 
4• (2 1 L Glass amber glass 

t-ICL 40 3) 40-ml vial 
4• 2 1 l Glass amber glass -
4" (2) 1 l Glass amber ass 

Signature(s): 

~-~-~ -



t I b) TobaTochNUS,I~ GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
0 Monitoring WeU Data 
(x] Other Well Type: 
· 0 QA Sample Type: 

Method: 

. Monitor Readi (ppm): 

Well Casing Diameter & Material 

Type: ., P'/C.. 

Total wen Depth (TO): / 3.z. 
Static Water Level (WL): :3.8 

Analysis 

TCLVOC 

TCLSVOC 

TALMetals 

NWS Charleston SWMU 16117 RFI 

. Job # 0528 CTO 0137 

Temporary well 

Preservative 
HCL 40 

40 

HN03 4" 

NaOH -40 
40 
40 
40 

4" 

HCL 40 
40 
40 

Sample 10 No.: 
Sample Location: 
Sampled By: 
C.0.C. No.: 

Page_I of _l__ 

J2Q- 35"-010S" 
~&MIP 17 TtJ 3{ 

6C 

Type of Sample: 
~Low Concentration 
[ l High Concentration 

Container Requirements . Collected . 

3) 40-ml vial 3 
2) 1 L Glass amber ass z... 

HOPE ' HOPE • 
"2. 

(2) 1 L Glass amber 'l. 
2) 1 L Glass amber 

(2 1 L Glass amber 

(3) 40-ml vial . 

2) 1 L Glass amber 

2) 1 L Glass amber 

/;1J.J#/y ,/,-*I'/•./ ,, .Z :J NTN {!) /,.,_,,_,. ~ ,,,.,.ht/, _,.,.,_,,,/.,. 4,//c-e~,';,. 

$~4 :µ.._J ~ ~ c .. /...._ ,,.;/~· w/ ~d# ~ CA/-f,,..., 7 .. ~· 

Slgnatur~. 

7~~-MSIM~>D Duplicate 10 No.: 

c-

• 

• 

• 



• 
[ 1 l) Teka Tech NUS, I"' GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: NWS Charleston SWMU 16117 RA 

Project No.: Job# 0528 CTO 0137 

n Domestic Well Data 
[] Monitoring Well Data 

--------------------
Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Page_/ ot_L 
17 

'Hi-a- 3 b - o 1 o s
!Sf&fpllP .. t 'J TW 3 ' 

G <.1..-

(x] Other Well Type: T_e_mpora...___ry..._w_eu _________ _ 
Type of Sample: 
~ow Concentration 
I J High Concentration U QA Sample Type: 

TCLVOC HCL 4• 

TCLSVOC 40 

TALMetals HN03 40 

Cyanide NaOH 40 HOPE plastic container 

Pest/PCBs 4" (2 1 L Glass. amber -z.. 
40 2) 1 L Glass amber glass z 
4• (2) 1 L Glass amber glass -4• (2) 1 L Glass amber ass ---

HCL 4• (3) 40-ml vial -40 2) 1 l Glass amber 

4" 2) 1 L Glass amber 

Signature(s): 

MS/MSO Duplicate ID NO.: 
tf'.?--~ 



[ 1 l) TebaTochN~.loc GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: NWS Charleston SWMU 16117 RFI Sample ID No;: 
Project No.: Job# os2s CTO 0137 

~------------'-
Sample Location: 

0 Domestic Well Data 
0 Monitoring Well Data 

Sampled By: 
C.O.C. No.: 

[x] Other W~ll Type: T_e....;.m-'-po"-ra"-ry.._w_el_I ________ _ 
Type of Sample: 
~Low Concentration 
[ J High Concentration 0 QA Sample Type: 

40 

4• 

HN03 40 

NaOH 4• 

PestlPCBs 4• 

ExploSives 4• 

Herb 4• 

Pest 40 

APP9VOC HCL 4• 

APP9SVOC 4• 2 1 L Glass amber 

APP 9 PestlPCBs 4• 2) 1 L Glass amber 

Page_ of_ 

-

f3£G;w ()ev--elo~ ¢ O'f1 ·.so@ ')Vo . Lv'-t!!Jl,.~svo-<. (jGl.iA/ tv 
('v((.GC- @J zoo~@ OSl~JD . · 
wtt1-' rJltt:'IV· ""'-/.S-t!Yt- FVtt... otfv W<...ot"'Mr/£"-' r 

MSIMSD - Duplicate ID No.: -
\ 

Signatute(s): 

• 

• 

• 



• 

• 

• 

(It) TobaMNU&~ GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

IJ Domestic Well Data 
[] Monitoring Well Data 

NWS Charleston SWMU 16117 RA 

Job# 0528 CTO 0137 

Page_L of _1_ 

Sample ID No.: 17-0- 3 '8 ... 0 \Oa;-
Sample Location: 11jii'P-iw 3 0 
Sampled By: f~~~e~s~ 
C.O.C. No.: 't} 
Type of Sample: 

[x] Other Well Type: T_e_m..:..po_ra_ry.L-we_ll ________ _ M' Low Concentration 
{ } High Concentration 0 QA Sample Type: 

TCLVOC HCL 40 

TCLSVOC 4• (2) 1 L Glass amber ass 
TALMetals HN03 4• HOPE plastic container -

anicle NaOH 40 HOPE plastic container -
Pesf/PCBs 4• (2) 1 L Glass amber s 

Explosives 4• 2 1 L Glass amber ass -
Organochlor Herb 4• (2) 1 L Glass amber glass -

Pest 4• 2) t L Glass amber s -
APP9VOC HCL 4• (3) 40-mt vial 

APP9SVOC 4• . (2) 1 L Glass amber glass 

APP 9 Pest/PCBs 4• (2) 1 L Glas5 amber s 

Signature{s): 

MSIMSD Duplicate ID No.: --



[ U:)T-TechNUS,~ GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
0 Monitoring Well Data 

NWS Charleston SWMU 16/17 RA 

Job # 0528 CTO 0137 

Page_l_ of_/_ 

Sample 10 No.: 17-0- "3'/-d/IJS-
Sarnple Location: _1_7_M_IP' ___ rw~_,;J"""-"-9 __ 
Sampled By: 0<. 
C.O.C. No.: 'f. 3 S"C.. 
Type of Sample: 

[x} Other Well Type: T_e_m.._pora_ry._we1_1 ________ _ fi:"Low· Concentration 
[ ] High Concentration 0 QA Sample Type: 

TCLVOC · HCL 4• 

TCLSVOC 4• 

HN03 40 

NaOH 40 

4• 

4• 2 1 L Glass amber 
40 2) 1 L Glass amber ,---
4• (2) 1 L Glass amber 

HCL 4• (3 40-mf vial 
4• 2 1 L Glass amber 
4• 2) 1 l Glass amber 

I '1- -3'1- 0/0S"-ll 

• 

• 

• 



• 

• 

• 

[ it)TekaMNUS,loc GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: NWS Charleston SWMU 16117 RFI 
Project No.: Job# 0528 CTO 0137 

D Domestic Well Data 
U Monitoring Well Data , 

' 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Page_( of _J_ 

17-0-. "/() .. ti I tJ S" 
17MIP> T W i/b 

1& 

[x] Other Well Type: Temporary well 
~....._~~~~~~~~~~~ 

0 QA Sample Type: 

Type of Sample: 
.#'Low Concentration 
· [ 1 High Concentration 

40 

4" (2 · 1 L Glass amber glass 'Z.. 
HNOO 40 HOPE tic container 
NaOH 40 HOPE plastic container 

Pest/PCBs 40 (2) 1 L Glass amber~ 
Explosives 40 2) 1 L Glass amber z. 

hlorHerb 40 2) 1 L Glass amber 
Or Pest 40 2) 1 L Glass amber 
APP9VOC HCL 40 . (3) 40-ml vial -
APP9SVOC 4" 2 1 L Glass amber ·-
APP 9 Pest/PCBs 4• 2 1 L. Glass amber 

Signature(s): 

·- -/3~ 
MSJMSO Duplica1e ID No.: -



Project Site Name: 
Project No.: 

D Domestic Well Data 
0 Monitoring Well Data 

GROUNDWATER SAMPLE LOG SHEET 

NWS Charleston SWMU 16117 RFI 

Job# 0528 CTO 0137 

Sample ID No.: 
Sample .Location: 
Sampled By: 
C.O:C. No.: 
type of Sample: 

{x] Other Well Type: T_e...;.m..._po._rary~we.;..;....11 ________ _ [ 1 Low Concentration 
[ 1 High Concentration 0 QA Sample Type: 

Peristaltic 

Monitor Readln ppm : -

WeU Casing Diameter & Material 

Type: ~ ,, fV<-
Total Well Depth {TO): l ; ~ L 

:;:~ 

·Analysis Preservative Container Requirements 
TCLVOC HCL 40 1(3) 40-mlvial. 

TCLSVOC 40 

TALMetals HN03 4• 

Cyanide NaOH 40 

Pest/PCBs 40 2) 1 L Glass amber 

Explosives , 4" 2) 1 L. Glass amber 

Or ochlol Herb 40 2) 1 L Glass amber 

Orgaoophos Pest 40 (2) 1 L Glass amber glass 

APP9VOC HCL 40 3) 40-ml vial 

APP9SVOC 4" 2 1 L Glass amber 

APP 9 Pest/PCBs 40 2 1 L ·Glass amber 

Page_(_ of _L • 

• 
Collected 

v 

-----



• 

• 

• 

( 1 l] Toka T~h NUS, loo GROUNDWATER SAMPLE LOG SHEET 

Page_l_ of_!_ 

Project Site Name: NWS Charleston SWMU 16117 RA Sample ID No.: 17-Q. 'll -d/dS-
· Project No.: Job ti os2s CTO 0137 Sample Location: 17MfP nv l/'Z.. 

~~~~~~~~~~~~~-

O Domestic Well Data 
U Monitoring Well Data 

Sampled By: 13 c.. 
C.O.C. No.: '1 }?'e 't357 
Type of Sample: ' 

'H7Low Concentration 
[] High Concentration 

[x} OtherWellType: Temporarywell 0 QA Sample Type: ......... ....__....._ ________ _ 

TCLVOC 

TCLSVOC 

TALMetals 

Cyanide· 

,,,' 

. 

' 

- Ji, 

HCL 40 
40 

HN03 4• 

NaOH 40 

4• 
4• 
4• 
4" 

HCL 4• 
4• 
4• 

Container Requirements 
3 4()-ml vial 

(2) 1 L Glass amber glass L 

HOPE plastic container 

HOPE plastic container 
2) 1 L Glass amber glass 

(2) 1 L Glass amber 

(2) 1 L Glass amber glass 

3) 40-ml vial 

2 1 L Glass amber ass 

2) 1 L Glass amber glass 



( t l) Teoa T""' NUS,'"" GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: NWS Charleston SWMU 16117 RA 

Project No.: Job# 0528 CTO 0137 
~-----------~ 

0 Domestic Well Data 
U Monitoring Well Data 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

[xJ Other Well Type: T;.;;e;.,;.;mJ;.po;;.;.rary;:;;..£..we.;;.;..;.;U ________ _ [ 1 Low Concentration 
[ ] High Concentratk>n 0 QA Sample Type: 

HCL 

HN03 

NaOH 

Or nochlor Herb 

Organophos Pest 

APP9VOC HCL 

APP9SVOC 

APP 9 PesVP.CBs 

~SD Duplicate ID No.: -· 

4• 
40 
40 

4• 
4• 
40 

4• 
40 
40 
40 
40 

2 1 L Glass amber 

2 1 L Glass amber ass 
(2) 1 L Glass amber glass 

(3) 40-ml vial 

(2) 1 L Glass amber 

2 1 L Glass amber 

~..J r=-c tvWl.S&-t 
V(t{.11-£.. 

Page_of_ •· 

• 

--



• 

• 

• 

[ 1 l) Teoa Teoh NUS.'°' GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: NWS Charleston SWMU 16117 RFI 

Project No.: Job# 0528 CTO 0137 
--------'-~--~~--

0 Domestic Well Data 
U Monitoring Well Data 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

(x] Other Well Type: T...;.em......_po;;.;.ra;.;:.ry~we.;.;.u _________ _ ~ Low Concentration 
[ l High Concentration 0 QA Sample Type: 

Weli Casln Diameter & Material 
'.3· ,. f r 

Type: 'f V '-
Total Well Depth (TD): 1-,,. \ 
Static Water Level (WL): ".3. 7 (Q 

TCLVOC HCL 4• 3) 4()-ml vial 
TCLSVOC 4• (2) 1 L GlasS amber lass 

TAL Metals HNOO 40 HOPE plastic conlainer 
Cyanide NaOH 40 HOPE plastic conlainer 
PestlPCBs 4• (2) 1 L Glass amber glass 

4• 2) 1 L Glass amberglass 
ochlorHerb 4• (2) 1 L Glass amber ass 

4• 2) 1 L ·Glass amber ass 
HCL 4• (3) 40-ml vial 

40 2) 1 L Glass amber lass 
APP 9 PestJPCBs 40 (2) 1 L GlasS amber glass 

e~ o' fV o ev 9 '":2. .. 0 o u 
(1UtW ("vflGc~ [1..\.f 0 

Signature(s): 

MS/MSO Duplicate ID No.: -

Page_ of_ 

-
-



' 

[ 1 l) Tetro Tech NUS,~ GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

a Domestic Well Data 
D Monitoring Well Data 

NWS Charleston SWMU 16/17 RFI 
Job# 0528 CTO 0137 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

Page_ of_ 

11-0- 'tS- Oi o:s-
11Mri5TLy "-tY 

fft<6ti~rf&(\ 

[x) Other Well Type: T...;;e.;._m;i;..po;:..:.rary~w.;..e.;..11 ________ _ 14' Low Concentration 
[] High Concentration 0 QA Sample Type: 

TCLVOC HCL 4• 

TCLSVOC 4• 
TAL Metals HN03 4• 

NaOH 4• 
4• 

4" 2) 1 L Glass amber 

Herb 4• 2) 1 L Glass amber 

Organophos Pest 4• (2) 1 L Glass amber 
APP9VOC HCL 4• 3) 40-ml vial 
APP9SVOC 4" 2 1 l Glass amber 

APP 9 Pest/PCBs 4• (2) 1 L Glass amber 

Signature(s): 

MSIMSO Duplicate ID No.: ·-

• 

• 



• 

• 

• 

( 1 l) T•"" Tooh NUS, lno GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: NWS Charleston SWMU 16/17 RFI Sample ID No.: 
Sample Location: Project No.: Job# 0528 cro 0137 

~~~~~~~~~~~~~ 

0 Domestic Well Data 
0 Monitoring Well Data 

Sampled By: 
C.O.C. No.: 
Type of Sample: 

[x] OtherWellType: Temporarywell 
~----~~~~~~~~~~ 

}4" Low Concentration 
[ ] High Concentration 0 QA Sample Type: 

Method: Peristaltic 

Monitor Readin (ppm): -

TCL voe HCL 40 

TCLSVOC 4• 

TAL Metals HN03 40 

c NaOH 4• 

Pest/PCBs 4• (2) 1 L Glass amber 

Explosives 4• 

Or Herb 40 

Or Pest 40 

APP9VOC HCL 4• 3) 40-ml vial 

APP9SVOC 4• (2 1 L Glass amber 

APP 9 PestlPCBs 4• (2) 1 L Glass amber 

Page_L of j_ 

--
..-

f>li~ ffv. 01rv1;·t.,,.o r" ~1~r@ I 'i t <;@) !f1;JD"'1 ~'f f1 wM.s11 /Jrl f't".Jo 
e,e.&i..., ro r cnt~'; . · 

Slgnature(s): 

MSIMSO Duplicate ID No.: -



[ I t] T'"8 Tech NUS,"" GROUNDWATER SAMPLE LOG SHEET 

Page_1_ of _1_ 

Project Site Name: NWS Charleston SWMU 16/17 RA Sample ID No.: 
Project No.: Job #I 0528 CTO 0137 ------------------------ Sample Location: 

17-Q.. '17 - OUJr 
17MF- Tkl 'f 7 

/SC... 
ll Domestic Well Data 
0 Monitoring.Well Data 

Sampled By: 
C.O.C. No.: 

[xJ Other Well Type: T_em__,_pora_rys...w_e_u ________ _ 

D QA Sample type: 

Type of Sample: 
-H"Low Concentration 
[ ] . High Concentration 

TCLVOC 40 

TCLSVOC 40 

TALMetals HN03 40 

anide NaOH 4" 

Pest/PCBs 40 2 1 L Glass amber 

E 4" (2) 1 L Glass amber ass 
rHerb 40 (2) 1 L Glass amber lass 

Pest 4" (2) 1 L · Glass amber glass 

APP9VOC HCl 40 (3) 40-ml vial 

APP9SVOC 40 2 1 L Glass amber 
40 (2) 1 l Glass amber 

. Signature(s): 

MSIMSO Duplicate ID No.: &-.--~ 

-

-
--
--· -

• 

• 

• 



• 

• 

[ 1 l) Tetta T<ChNUS,"" GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: NWS Charleston SWMU 16117 RFI 

Project No.: Job I 0528 CTO 0137 -----------------
U Domestic Well Data 
0 Monitoring Well Data 

Page_l_ot_L 

SamplelDNo.: 11-0- l./8-0IOS" 
Sample Location: _1_.7J4P....__TW_ .... tt_S __ 
Sampled By: a c.... 
C.O.C. No.: 
Type of Sample: 

[x} Other Well Type: T_e_m~porruy __ w_eu _________ _ N Low Concentration 
( ] High Concentration U QA Sample Type: 

HCL 40 
40 ass 

HN03 4• HOPE tic container 

NaOH 4• HOPE plastic container 
40 
40 
40 

4• 2) f L Glass amber glass 

HCL 4• (3) 40-rnl vial 
40 2) 1 L Glass amber 
4• 2) 1 L Glass amber 

Slgnature(s): 

MSIMSO Duplicate ID No.: 

~ 



( ii:) T~<aToch -· loc GROUNDWATER SAMPLE LOG SHEET 
)- -11-: 

Project Site Name: NWS Charleston SWMU 16117 RFI Sample 10 No.: 
Project No.: Job# os2a cro 0137 

~~~~~---~--~~-

Sanmle location: 

0 Domestic Well Data 
0 Monitoring Well Data 

Saml>ted By: 
C.O.C. No.: 

[x) Other Well Type: T_e_mpora~;;;..ry._we...;.;;..;on ________ _ 
0 QA Sample lype: 

Type of Sample: 
,W1.ow Concentration 
[ ) High Concentration 

TCLVOC 4• 

TCLSVOC 40 (2 · 1 L Glass amber ass . 
TALMetals HN03 4.· HOPE plastic container 

.ankle NaOH 40 
40 

. 40 

rHerb 4• 2 1 L Glass amber 

Pest 4• (2) 1 L Glass amber 

APP9VOC HCL 4• 3) 40-ml vial 
4• (2) 1 L Glass amber 

(2) 1 L Glass amber 

~~ ......... ·-

Page_j_of • 

• 
--
-
-

-

• 



• 

• 

• 

( il) To1raMNU~°'< GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: . NWS Charleston SWMU 16117 RFI 

Project No.: Job# 0528 CTO 0137 
~------~~~~-~-

0 Domestic Well Data 
0 Monitoring Well Data 
{x] Other Well Type: T_e_m._porary __ ,_we_u ________ _ 
0 QA Sample Type: 

HCL 4" 

· HN03 4° 
Na.OH 4• 

40 
4• 
4• 

APP9VOC HCL 4° 
APP9SVOC. 4• 
APP 9 Pest/PCBs 

MSIMSD Duplicate ID No.: 

-

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: . 
Type of Sample: 

Page_l_ of 

11-0-sc--o/tJS-
11...- rw so 

Be.... 

..JJ:.-1:.ow Concentration 
[ J High Concentration 

HOPE plastic container 

-

Signa~. s· 

~~ 



(IL) TetraT<chNUS,loc GROUNDWATER SAMPLE LOG SHEET 

Page_Lot_l 

Project Site Name: NWS Charleston SWMU 16117 AA Sample ID No.: 
Project No.: Job # 0528 CTO 0137 Sample Location: ---------------------------

17-0- S-/-d/dS-
17Mtft"" rw S' I 

Be.... 
U Domestic Well Data 
0 Monitoring Well Data 

Sampled By: 
C.O.C. No.: 
Type of Sample: 

[x] OtherWeHType: Temporruywell 
~.:.--"----------------------

J*l.ow Concentration 
[ 1 High Concentration a QA Sample Type: 

TCLVOC 40 

TCLSVOC 4" 

HN03 . 40 HOPE 

NaOH 40 HOPE plastic container 
40 2 1 L Glass amber 
40 (2 1 L Glass amber 

rHerb 40 2 1 L Glass amber 

Pest 40 2 1 l Glass amber 
HCL 4• 3) 40-ml vial 

4• 2 1 L Glass amber 
40 2) 1 L Glass amber 

Duplicate ID No.: 

-

• 

• 

• 



• 

• 

[ IL] T~ro T~ NUS. Inc. GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: NWS Charleston SWMU 16/17 RFI Sample ID No.: 
Project No.: 

[l Domestic Well Data 
U Monitoring Well Data 
[x] Other Well Type: 
U QA Sample Type: 

APP9VOC 

APP9SVOC 

APP 9 Pest/PCBs 

Job # 0528 CTO 0137 

Temporary weU 

40 

HN03 40 

NaOH 4° 
40 
40 

HCL 4° 
40 
40 

MS/MSD Duplicate ID No.: -· 

Sample location: 
Sampled By: 
C.0.C. No.: 
Type of Sample: 
R' Low Concentration 
l } High Concentration 

(3) 40-ml Vial 

(2) 1 L GlaSs amber glass 

HOPE tic container 

HOPE plastic container 

(2) 1 l Glass amber 

(2) 1 L Glass amber glaSS 

(2) 1. L Glass amber 

3) 40-ml vial 

(2) 1 L Glass amber lass 

(2) 1 L Glass amber lass 

~I IV Ii.. Yr> 
·....L/-i!V 

Signature(s): 

Page_ of~ 

't37C; 



[ 1 l] T•tm M NUS. loc GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

D Domestic Well Data 
0 Monitoring Well Data 

NWS Charleston SWMU 16117 RFI 

Job# 0528 CTO 0137 

Sample ID No.: 
Sample location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

Page_ of_ 
Ir-~ . S'}- 0/ 0) 
Ui<I-
16M1P l 1TW 5'3 
. fB.-€-0 W (?MS 

'l:)S-C., 

(x} Other Well Type: T~empora=.;;...;.;;ry.L..;.;.wel.;..;l;..._ ___ -'------'- ~ Low Concentration 
( 1 · High Concentration U QA Sample Type: 

40 
40 

HN03 40 

NaOH 40 

4• 

ves 40 

or Herb 40 

Pest 40 

APP9VOC HCL 40 -
APP9SVOC 40 2) 1 L Glass amber 

APP 9 Pest/PCBs 40 2) 1 L Glass amber 

(3f6Hv f(W\..tlf'1-c,,~v-r~ C63<o flv M(-'fC-0 f'J 1/1-.Gi-l<- 'nl\vc>r71'/5P<·1->o ""< 
w1J-11itt oe c. (J--;w.€ LL-G-A4l.@ S"t5 BEG;,.u rt> ~e:c. o(l.o f>vf?.Gie- t>~ 

@oBi) 

Signature(&): 

MSIMSD Duplicate ID No.: 
~ --~~---

• 

• 

• 



• 

• 

( It) To!raTochNUS. Inc GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

U Domestic Well Data 
U Monitoring Well Data 
[x] Other Well Type: 
U QA Sample Type: 

Well Casing Diameter & Material 
. '{ 0 

Type: °3 't r VL 

TCLVOC 

TCLSVOC 

TAL Metals 

Cyanide 

Pest/PCBs 

Explosives 

Organochlor Herb 

Organophos Pest 

APP9VOC 

APP9SVOC 

APP 9 Pest/PCBs 

NWS Charleston SWMU 16117 RA 

Job# 0528 CTO 0137 

Temporary well 

HCL 40 
.40 

HN03 40 

Na OH 40 

40 

40 
40 
40 

HCL 40 
40 
40 

Duplicate ID No.: 

r1 - Q - s 't- o lo s -D 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 
p{ Low Concentration 
[ l High Concentration 

(2) 1 L Glass amber glass 

HOPE plastic container 

HOPE plastic container 

(2) 1 L Glass amber lass 

(2) 1 L Glass amber glass 

(2) 1 L Glass amber glass 

(2) 1 L Glass amber s 

(3) 40-'rm vial 

(2) 1 L Glass amber lass 

(2) 1 L Glass amberglass 

Signature(s): 

Page_of_ 



[ IL] T-TemNUS, loc GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

[J Domestic Well Data 
[J Monitoring Well Data 

NWS Charleston SWMU 16117 RA 

Job # 0528 CTO 0137 

Sample ID No.: 
Sample location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

[x] Other Well Type: T...;e..,.m_,_pora .......... ry,,_....we1..,.1 __________ _ K. low Concentration 
[ ] High Concentration [J QA Sample Type: 

TCLVOC 40 

TCLSVOC 40 

TALMetals HN03 40 

anide NaOH 40 

Pest/PCBs 40 2 1 L Glass amber 

Explosives 40 (2) 1 L Glass amber 

Organochlor Hero · 40 2) 1 L Glass amber 

Organophos Pest 40 2) 1 L Glass amber 

APP9VOC HCL 40 "\ 3) 40..ffil vial 
APP9SVOC 40 (2) 1L Glass amber ass 
.APP 9 Pest/PCBs 4" 2) 1 L Glass amber ass 

Signature(s): 

MSIUSD Duplicate ID No.: --

Page_ of_ 

• 

-
-

• 



• 
f I L] Tetra Tod> NUS, Ire GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: NWS Chaf'leston SWMU 16117 RFI 

Project No.: Job# 0528 CTO 0137 

0 Domestic Well Data 
0 Monitoring Well Data 

--------------

Page_Lot_L 

Sample ID No.: 17-Q- S' ·IJ/OS-
Sample Location: 17MtP TIV S'' 
Sampled By: at:. 
C.O.C. No.: Lf 3 S-~ ......_....._ _____ _ 

{x) Other Well Type: T_e_m ..... porary_._we_11 ________ _ 
Type of Sample: 
~ow Concentration . 
( ] High Concentration 0 QA Sample Type: 

TCLVOC 

TCLSVOC 40 

. HN03· 4° HOPE plastic container 

NaOH 40 HOPE plastic container 
40 2) 1 L Glass amber 
40 (2) 1 L Glass amber· ass 
4• 2 1 L Glass amber 
40 (2) 1 L Glass amber glass 

HCl 40 (3) 40-ml vial 
40 2) 1 L Glass amber glass 
4• (2) 1 L Glass amber lass 



( I L] TOO. Te<h NUS, !no. GROUNDWATER SAMPLE LOG SHEET 

Page_Lot_l 

Project Site Name: NWS Charleston SWMU 16117 RFI 

Project No.: Job # 0528 CTO 0137 

Sample ID No.: 
Sample Location: 

11-0- S-'1- 01ei:r 
17MtP- rw s7 

Sampled By: Be.. . 
0 Domestic Well Data C.O.C. No.: 
0 Monitoring Well Data . . Type of Sample: 
[x] Other Well Type: T~e;.;.;m;i;.;pora=ry'-we.;.;.;;.;.;u_________ ,..H-t"ow Concentration 
0 QA Sample Type: { ] High Concentration 

TCLVOC 40 

TCLSVOC 40 

HN03 40 HOPE 
NaOH 40 

40· 
40 (2 1 L Glass amber 
40 2) 1 L Glass amber 

. 40 (2) 1 L Glass amber 

HCL 40 (3) 4().mf vial 
40 (2) 1 L Glass amber 
40 2) 1 L Glass amber 

------------..... ~~ 

• 

• 



• 

• 

• 

[ 11:] Toba Teoh NUS, ~ GROUNDWATER SAMPLE LOG SHEET 

Page_Lotl__ 

Project Site Name: NWS Charleston SWMU 16/17 RA Sample ID No.: 
Project No.: Job 10528 CTO 0131 

~-~-~~-~~-~-~-

Sample Location: 
Sampled By: 

17-0- ss-c1c> 
17-M&P- rw SS 

BC. 
0 Domestic Well Data 
U Monitoring Well Data 

C.O.C. No.: 

[x] Other Well Type: T_e_m,_pora_ry._we_11 ________ _ 
Type of Sample: 
}¥low Concentration 
[ 1 High Concentration 0 QA Sample Type: 

Analysis Preservative Container Requirements 
TCLVOC HCL 4• (3) 40-ml vial 

TCLSVOC 4• 
TALMetals HN03 4• 
Cyanide NaOH 4• 

4• 
4• 
4• 
4" (2) 1 L Glass amber 

HCL 4• 3) 40-ml vial 
4• (2) 1 L Glass amber 
4• 2 1 L Glass amber 

MSIMSO Duplicate ID No.:· 

Collected 

3 

-



( I t) Tetra Tom NUS, Inc GROUNDWATER SAMPLE LOG SHEET 

Page_ of 

Project Site Name: NWS Charleston SWMU 16117 RFI 
7 

Sample ID No.: )!'=Q.. 5°\ - 01 0 5"' 
Project No.: Job# 0528 CTO 0137 

~~~---~-~----

Sample Location: J6MfP l 7TW 5"'1. 

fl Domestic Well Data 
0 Monitoring Well Data 

Sampled By: ~C?o Y. ,\ltoiA<.i.&rL 
C.O.C. No.: "'t35°'°' 
Type of Sample: 

[x] Other Well Type: T_e_m.._po_ra_ry....,w_e1_1 ________ _ X Low Concentration 
[ J High Concentration 0 QA Sample Type: 

Container 
TCLVOC 40 (3) 40-ml vial 

TCLSVOC 40 (2) 1 L Glass amber -TAL Metals HN03 40 HOPE plastic container -
Na OH 4" HOPE plastic container -

4" 2) 1 L Glass amber s 
40 2) H Glass amber -' 40 (2) 1 L Glass amber s -
4" (2) 1 L Glass amber -

HCl 40 (3) 40-ml vial 
40 -40 

MSIMSO Duptlcate ID No.: 

.,..._.-, 

• 

• 

• 



• 

• 

• 

[ IL) TebaTe<hNUS, lo< GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: NWS Charleston SWMU 16117 RFI 

Project No,: Job # 0528 CTO 0137 
~-----~------~--

0 Domestic Well Data 
0 Monitoring Well Data 

Sample ID No.: 
Sample Location: 
Sampled By: 
c.o.c. No.: 
Type of Sample: 

Page_ of_ 

17-0- (.pO-OIOS-
11iii@ !LU~ Q 

F11i(: 

[x] Other Well Type: T~em_.....poraiy~"--w_,e;;...u ________ _ 

0 QA Sample Type: 
N Low Concentration 
[ ) High Concentration 

TCLVOC HCL 40 

TCLSVOC 40 -
TAL Metals HN03 4• HOPE · container -
c ·de NaOH 40 HOPE plastic container 
Pest/PCBs 4• 2) 1 L Glass amber glass -
Explosives 4• (2) 1 L Glass amber -
Or anochlor Harb 4• (2) 1. L Glass amber lass ---Organophos Pest 4• (2) 1 L Glass amber glass -
APP9VOC HCL 4• 3) 4Q-ml vial ..--: 

PP9SVOC 4• 

APP 9 Pest/PCBs 4• -
qv o Jf.._., _,__, Bl 

Signature(s): 

MSIMSD Duplicate ID No.: ------



( I t) Totra Tech NUS, Inc. GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

U Domestic Well Data 
[] Monitoring Well Data 

NWS Charleston SWMU 16117 RA 

Job# 0528 CTO 0137 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

Page_l_ of _L 

17-Q-' I- C>I {) . ...,-
17MtP TLV G / 

Fu-e.. 

[x] Other Well Type: T..;;.e;.;;m;i;..po;;..;.·ra~ry~well.;..,_ ________ _ K Low Concentration 
[ 1 High Concentration [) QA Sample Type: 

TCL voe HCL 4• (3) 40-ml vial 

TCLSVOC 40 

TALMetals HN03 40 

Cyanide NaOH 4• 

Pest/PCBs 40 
40 

4" 
4• 2) 1 L Glass amber 

HCL 40 (3 40-mf vial -40 

4• . 

. Signature(s): 
MSIMSD Duplicate ID No.: - • 



• 

• 

• 

( I L) Totra Tocb NUS, loc GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
D Monitoring Well Data 

NWS Charleston SWMU 16117 RFI 

. Job# 0528 CTO 0137 

Sample ID No.: 
Sample Location: 
Sampled By; 
C.0.C. No.: 
Type of Sample: 

{x] Other Well Type: T_e_rnpora..___ry._w_e1_1 ________ _ X: Low C. once. ntration 
' ] -High Concentration Il QA SampleType: 

TCLVOC 40 

TCLSVOC 40 (2) 1 L Glass amber glass 

TALMetais HN03 40 HOPE astio container 

NaOH 40 . HOPE plastic container 
40 
40 
40 2) 1 L Glass ambEir 
4• (2 1 l Glass amber 

HCL 40 (3) 40-ml vial 
4• 2) 1 L ·Glass amber ass 
.40 2 1 L Glass amber glass 

Page_j_of 

.....---
-.,---_.... 
..----



( 11:] Tetra Teoh NUS,~ GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: NWS Charleston SWMU 16/17 RA 
Project No.: ..;.J..:..;ob;;...#;;...0.;..;5:..;.2..:..;8 ..:..CT.;..0;;...0..:..;1:..::37.:...... _____ _ 

0 DomestiC Well Data 
0 Monitoring Well Data 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

[x] Other Well Type: T:..;.e;.;.;m.:;.pora;..;.;;;;.ry1...,w;.;.;e11;.;;.... ________ _ }4. Low Concentration 
' ] High Concentration 0 QA Sample Type: 

40 

41' 

HN03 40 

NaOH 40 
40 

. 40 2 1 L Glass amber 
40 2) 1 L Glass amber 
40 (2 1 L Glass amber 

HCL 40 (3) 40-ml vial 
40 
40 

Page_ of_ • 

• 
-
-

-

• 



• 

• 
it(' ' ' ~ 

• 

GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

D Domestic Well Data 
0 Monitoring Well Data 

NWS Charleston SWMU 16/17 RA 
Job# 0528 CTO 0137 

Page_ of_ 

Sample ID No.: 17-0- U <t - QI 05" 
Sample Location: 17.@PTW {p'f 

Sampled By: fg£o ( AJ Re.m$.1Ml 
C.0.C. No.: ___.tt..;;;;;3;.:;.)-..> ___ _ 
Type of Sample: 

(x) OtherWellType: T_e_m._pora__.ry ..... w_,e_ll ________ _ ~Low Concentration 
[ ) High Concentration 0 QA Sample Type: 

TCLVOC HCL 40 

TCLSVOC 40 

HN03 40 

NaOH 40 HOPE plastic container -40 

40 -
4" -
40 (2) 1 L Glass amber -

HCL 4" 3) 40-ml vial -· 40 -
40 -

B r;t;.uv it:> . O~UofE@J ,-Oo v...1!.("'14~ Pv~ ~ De Y J f9 2 u 1-f f{ j /rLL-oc..J 

tc flE:cov~:r t'<t.o wfL-<-L /C,f£covi.t1tfA-1.J.. ro <'f.'7-1 lfl£,lf'J ~. PLRc..tL . 
. ~ l 0 0 ~r ,,..,._' ;<J I' l (,,JO tu. fi: L '-- (,µ~I)({ V/~ (Jr-( IJ r-$E c o(LP t:-() 
r~t~G'.~ 11lfll_,, ftt-'-~~ lvfi.L <;... ~ro f'?.{ZG7-;>Vf11LY"~ 'f~ee, 
5~PL~ No fvll-ilf- D~ R-~~~ *~*-

s1gnature(s): 

MSJMSD Duplicate ID No.: - -



( j L) Tetra Toch NIB, me GROUNDWATER SAMPLE LOG SHEET 

Page_Lot_l_ 

Project Site Name: NWS Charleston SWMU 16117 RFI Sample 10 No.: 16-G- OIS-0365 
Project No.: Job # 0528 CTO 0137 

~~~~~~~~~~~~~~ 

Sample location: 16MW Q \ 5 

a Domestic Well Data 
[x] Monitoring Well Data 
a Other Well Type: 
0 QA Sample Type: 

Pest/PCBs 

Explosives 

HCL 40 
40 

HN03 40 

NaOH 40 
40 
40 

Sampled By: -~-~--....---
C.0.C. No.: 93r~ I 't.3 j l-
TYJ?e of Sample: 
bf Low Concentration 
[ ] High Concentration 

Container Requirements 
(3) 40-ml vial 

(2) 1 L Glass amber glass 

container 

2 1 L Glass amber ass 

(2) 1 L Glass amber glass 

• 

• 

• 



• 
( 1 l) Tetra Teoh NUS.~' GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: NWS Charleston SWMU 16117 RFI Sample ID No.: 

Page_/_ of _L 

16-G- O"-1- 62.0$'" 
16MW .. '12..S Project No.: Job # 0528 CTO 0137 

~~~~~~~~~~~~~-

Sample location: 

U Domestic Well Data 
(x} Monitoring Well Data 
U Other Well Type: 
0 QA Sample Type: 

HCL 

HN03 

NaOH 

HCL 

4• 
40 
4• 
4• 
4• 
40 
4• 
4• 
40 

4• 
4• 

Sampled By: 
c.o.c~ No.: t.1311 l 'i ~'it 

I Type of Sample: 
Pf: Low Concentration • 
[ ] High Concentration 

2) 1 L Gl8ss amber s 
HOPE plastic container 
HOPE 

2) 1 l Glass amber 
3) 40-ml vial 

2) 1 L Glass amber 

2) 1 L Glass amber 

Signature(s): 

* ,,z 

"Z. 

' , 
rt. 
L 

---
\ . 



[ It) Tclra Tech NUS, I"' GROUNDWATER SAMPLE LOG SHEET 

Page_L of J__ 

Project Site Name: NWS Charleston SWMU 16117 AA Sample ID No.: 16-G- 0'3' -O~OS" 
Project No.: Job I 0528 CTO 0137 

~~~--'-'--~~~--~~-
Sample Location: _1_6_M_W__.0.......,.3~S __ _ 

U Domestic Well Data 
[x] Monitoring Well Data 
D Other Well Type: 
0 QA Sample Type: 

Pest 
APP9VOC 

APP9SVOC 

APP 9 PesVPCBs 

HCL 40 
40 

HN03 40 

NaOH 40 
40 
40 
40 
40 

HCl 40 
40 

4~ 

1'1..J.t, e..&J./ Au' A .-a.... 

MS/MSO Duplicate ID No.: -

7iu-J. 

Sampled By: ·~ · 
C.0.C. No.: j3ifO{'tBGD. 
Type of Sample:. 
M Low Concentration 
[ 1 High Concentration 

Container Requirements 

(3 40-ml vial 

...» t:Jl4e,...,~ 

Slgnature(s): 

~--·--

z. , 
' 2. 
z:.. 

-

• 

• 

• 



• 

• 

f 11:] Tetra T och NUS, I~ GROUNDWATER SAMPLE LOG SHEET 

Page_J_of 

Project Site Name: NWS Charleston SWMU 16117 RFI Sample ID No.: 16-G-O'{S -oao ~ 
Project No.: Job# 0528 CTO 0137 

~~~~~~~~~~~~~-

Sample Location: 16MWoLf5 
--~--=~~~~~ 

U Domestic Well Data 
[x] Monitoring Well Data 

. 0 Other Well Type: 
0 QA Sample Type: 

Monitor Reading 

Wei Casing Diameter& Material 

T : 2-inch PVC 

TCL voe 
TCLSVOC 

TALMelals 

Cyanide 

PesVPCBs 

Explosives 

MS/MSD Duplicate ID No.: 

HCL 40 

40 

HN03 4• 

NaOH 40 

40 
40 

40 

HCL 40 

Sampled By: SC~ 

c.o.c. No.: Lfo u /y3 if l 
Type of Sample: I 
['¥.Low Concentration 
[ ] High Concentration 

Container Requirements 

(3) 40-ml Vial 

(2) 1 L Glass amber glass 

HOPE plastic container I 
HOPE plastic container ' J 

9 

(2) 1 L Glass amber 

I' 



( · t l) Tetra Tech NUS, toe GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: NWS Charleston SWMU 16117 RFI 

Project No.: Job# 0528 CTO 0137 
~--~--~-~--~~~ 

D Domestic Wen Data 
[x] Monitoring Wefl Data 
0 Other Well Type: 
0 QA Sample Type: 

Analysis 

TCL voe 
TCLSVOC 

TALMetals 

Preservative 
HCL 4° 

40 

HN03 4° 

NaOH 4° 

Page_/ of 

Sample ID No.: 
1
16
6

-MGW-0
0

5.; S=- o-a OS 
Sample Location: '53 ----'--'------Sampled By: .20 
C.O.C. No.: -~.,-[-'i....,...,_0.....,1,.....,9.,.,,3,.....,~=-o,..---

Type of Sample: 1 

)( Low Concentration 
[ ] High Concentration 

Container Requirements Collected 
(3) 40-ml vial 

:~ 

• 

•• 

• 



• 
[ IL} r ... TO<hNUS, loc GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: NWS Charleston SWMU 16/17 RA Sample ID No.: 
Project No.: Job# 0528 CTO 0137 Sample location: 

Page_f ·of _I_ 

17-G- o\S-o;os 
17MWO \S 

~~~~~~~~~~~~~-

0 Domestic Well Data 
[x] Monitoring Well Data 
[] Other Well Type: 
[] QA Sample Type: 

Method: Perislaltic 

Well Casing o~ater & Matenat 
t 

Type: 2·inch PVC 

Analysis 

tCLVOC 

TCLSVOC 

TALMetals . 

Preservative 

HCL 40 
40 

HN03 4• 

NaOH 40 
40 
40 

4• 

i HCL 40 

4" 

Sampled By: 
C.O.C. No.: Y3\\ /'f3'-1! 

I Type of Sample: 
~low Concentration 
( ] High Concentration 

Container Requirements 

(3) 4()-ml vial 

(2) 1 L Glass amber glass 

3) 40-ml vial 

Collected 



( I t]T•""T~NUS.~o 

Project Site Name: 
Project No.: 

U Domestic Well Data 
g Monitoring Well Data 
U Other Well Type: 
U QA Sample Type: 

GROUNDWATER SAMPLE LOG SHEET 

NWS CHARLESTON 
CT0-137/0528 

Page_{_ of J__ 
04'. . 

Sample ID No.: /'/-~ -lB/S·(JZO$ 
Sample Location: /'1 AIWfll'lli5F=(J:Z~ ~ 
Sampled By: ~ 
C.O.C. No.: ~3•(~/j~~ 
Type of Sample: 

[X] Low Concentration 
0 High Concentration 

~4'~~@1'.~lll1i1iliftmfljliii!\lH111lllHiHH11nJnlm1mnmHmm1lm1r1m1l1iliml1tm1i1m1miwrnl;i1HmH1wrnmr;lr?1i1lllii12ii11;;;11mI1rniml1i1i1i1i11111i;1;{} 

Date: ()z/z7 /1J~ Color pH s.c. Temp. Turbidity DO Sa}' ORP 

Time: 1/20 Visual $tandarc mS/cm °C NTU mg/l ..C.&t: mv 
Melhod: ,,,,.,;. ?t&llKP I' ¥1-.... 1/.05' 3. Vo ·/'/.ZS ~I/ /. 'II/ / "'3$3 
~~i;iMtMH<m??WltfliliHHH1m1m11rn111i1i1l1f1?1fflHHHHH1HlnHH1mmrnt%fm11m\lifmmt1mlmmmlmrn1Hmmmjrn111(t<i11tml1H11m1l1l 

Date: 02./27 /tJr Volume pH S.C. Temp. (C) Turbidity DO Sal ORP 

. Method: Di,,•. ;..,...p 'BC. 
Monitor Reading (ppm}: - ~ .,,,..-

Well Casing Diameter & Material 1----1----1--.....J.----1-----1----...,,......q~:___....;....~-----1 
Type: 2. '' f'tt ~ 

Total Well Depth [fD): /f. 3 
Static Water level {WL): J."I'/ 
One 8eeiRe Volume(gaVL): 4 Z. 
Start Puroe (hrs)~ 015'$ 
End Pume (hrs): I rz 0 
Total Pume Time {min): f S" 
Total Vol. Pu~ {gal(). /'Z.71 

Analysis Preservative Container Reauirements CoUected 

TCLVOC HCL 4C .. 1~X40MLVIAL 3. 
TCLSVOC 4C 2X 1LAMBER 

TCL PESTICDES/ PCBS 4C 2X.1LAMBER 

TALMETALS. HN03 4C 1 LPOLY I 
CYANIDE NAOH 4C 250MLPOLY • 
EXPLOSIVES 4C 2X 1LAMBER z. 
APP.IXVOCS HCL 4C 2X40ML VIAL 

APP. IX SVOCS 4C 2X 1LAMBER 

OAGANOCHLOR HERB 4C 2X 1LAMBER 

ORGANOPHOSPHOROUS PEST 4C 2X 1LAMBER 

APP. IX PEST/ PCBs 4C 2X 1LAMBEA 

(;.!ftiM:·.S1M1!Uf:

8
:'~.

0
··· ... :1~~~::::=gjijlji}~~1~:j~jtj:liJimWjil'l~l:!~l~Jiji::::1\(::i::>./~:~=:l~:~i:1~:~~~i=llmjm:ijii Signature(~ 

Duplicate ID No.: / .:::5----

1 cu: Io ce L etermmec 

• 

• 

• 



• 
[ It] Tetra Tech NUS.I~ GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
{x) Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

Method: Peristaltic 

Well Casing Diameter & Material 

Type: 2-inch PVC 

TotalWellOe 0): /8.3 

TCLVOC 

TCLSVOC 

ives 

Organochlor Herb 

Of Pest 

APP9VOC 

APP9SVOC 

APP 9 Pest/PCBs 

NWS Charleston SWMU 16'17 RA 

Job# 0528 CTO 0137 

4• 
4• 

HNOO 40 

NaoH 4• 
40 
4• 
4• 
40 

I HCL 4• 
4• 
4" 

Page_Lot_L 

Sample ID No.: 17-G- 03#:ozos-
Sample Location: 17MW o.3 .S 

----~--------~ 

Sampled By: ac:.. 
C.O.C. No.: Lj 33 q/ q~3 g 
Type of Sample: 1 

~ow Concentration 
· [ ] High Concentration 

Container 
(3) 40-ml vial 

(2) 1 L Glass amber 

HOPE 

HOPE 

(2) 1 l Glass amber lass -
(2) 1 L Glass amber glass 

(3) 40-ml vial 

(2) 1 L Glass amber glass 

(2) 1 L Glass amber 

Signature(s): 



( i l]TebaMNUS,I= 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
)J:: Monitoring Well Data 
U Other Well Type: 
0 QA Sample Type: 

GROUNDWATER SAMPLE LOG SHEET 

NWS CHARLESTON 

CTO - 137/ 0528 

Page_J_ of J_ 

Sample ID No.:·'·"~-(;:.:.. 04S-O.l05 
Sample Location: fl- MWol.f.S 
Sampled By: ~ c, 
C.O.C. No.: q~ 11 /'#335 
Type of Sample: 
[X] Low Concentration 
0 High Concentration 

~~~~~u~~t~fjj/(/~)j~j~j~j~(%(~~j~{j\/~~~t11HH/~nt??t~~)j{)1)\H?1fHt~1fH/:(\j/}HfH~11ft1t~)}fjj)f\1~ 

Date: ;;l+. .fe.b (45 Color pH S.C. Temp. Turbidity 00 Sal ORP 

Time: I\ ~5 Visual ~tandar~ mS/cm 0c NI'U me.fl % mv 

eqf$.~1~A'tA~fHim1/l?iW~~>1~1~/HfHJ/1f~//t/H?JHH?i{\~1@fHft<~1HW1~1~1~H1~{1~{1}ni1~1fnH\~i~n(~j~i~1~1~}~\t1~1ff~j~j~1~1m 

Date: c;l-1.- Ff-b "1J!5 Volume pH S.C. Temp. (C) Turbidity DO Sal ORP 

Method: -nd..,' 0 \l.. / 

Monitor Readin<J loom): NA- ___...-
Well Casing Diameter& Material ----+---+---+-----ii--------./.._../ _____ .,..._ ___ _ 
Type: 'J." PVC, ./ 
Total wen Depth (TD): IC0-3 ~ 

Static Water Level CWL): ~ .'1' 

One ~Volume(gaVL):b.1 

Start Purge (hrs):-0'! ~~ :v :t1l5 O 

EndPurae (hrs): H;> 0 
Total Purge Time (min): q 0 .~ ..... 
Total Vol. Purged (gaVL}: / ''\.''\ ;.,,/-

Analysis 

TCLVOC 

TCLSVOC 

TCL PESTICDES/ PCBS 

TALMETALS 

CYANIDE 

EXPLOSIVES 
·--..... ,, ·---
APP. IX SVOCS 

ORGANOCHLOR HERB 

ORGANOPHOSPHOROUSPEST 

Preservative Container Requirements 

HCL 4C 3 2'X 40 ML VIAL 

4C 2X 1LAMBER 

4C 2X.1LAMBER 

HN03 4C 1 L POLY 

NAOH 4C 250MLPOLY 

4C 2X 1LAMBER 
.. 

·-- - " ,_ ···- v ... ·-

_4C 2X 11 u•n--; 

/ / ~ ··------- 2X 1LAMBER 
2X 1LAMBER 

APP. IX pi=~Tt --- 4 C · 2X1LAMBER 

.T1:1u: Io Be Lieterminec 

Collected 

-

• 

• 

•• 



• 
( IL) Tetra Teoh NUS, I"' GROUNDWATER SAMPLE LOG SHEET 

Page_I_ of _J_ 

Project Site Name: NWS Charleston SWMU 16117 RFI Sample ID No.: 
Project No.: Job # 0528 CTO 0137 

~~~~~~~~~~~~~ 

Sample Location: 
17-G- OS 3•0:Y, 
17MW • 0 $" .S 

Be. 
O Domestic Well Data 
[x] Monitoring Well Data 
U Other Well Type: 
0 QA Sample Type: 

TCLVOC 

TCLSVOC 

TAL Metals 

Pest/PCBs · 

Explosives 

Or hlorHefb 

Organophos Pest 

APP9VOC 

APP9SVOC 

APP 9 Pest/PCBs 

HN03 

Na OH 

I HCL 

40 
40 
40 
40 

4• 
40 
40 
40 
4• 
40 
40 

Sampled By: 
C.O.C. No.: 
Type of Sample: 
..p.)a- Low Concentration 
[ 1 High Concentration 

HOPE plastic container 

2) 1 L Glass amber 
(2) 1 L Glass .$11ber 

(2) 1 L Glass amber 

(2) 1 L Glass amber 

(3) 40-ml vial 

(2) 1 L Glass amber 

(2) t L Glass amber glass 

Signatur...'J): · 

,,~~ 



( IL) Te1m Toch NUS, Ire GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: NWS Charleston SWMU 16117 RA 

Project No.: Job # 0528 CTO 0137 
~~~~~~~----~~ 

0 Domestic Well Data 
[x] Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

TCLVCX 

TcLsvoc 
TAL Metals 

MSIMSD Duplicate ID No.: -

40 
40 

HN03 40 

NaOH 40 
40 
4• 
40 
40 

t HCL 4• 
40 
40 

Page_f_of _J_ 

Sample ID No.: 17-G- OC. 0-.0ZOS-
Sample Location: _1_7_M_W-=-·_,.O'-',......,l)IC..---
Sampled By: B <:. 
c.o.c. No.: 'f3 \\ I 'f3 "IT 
Type of Sample: • 
.p.J:1..ow Concentration 
[ ] High Concentration 

I. 
HOPE I 
HOPE I 

z 
z. 

Sig~-~ 

• 

• 

• 



[ 1 l)TetraTeohNUS loc GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

a Domestic Well Data 
g''Monitoring Well Data 
D Other Well Type: 
0 QA Sample Type: 

NWS CHARLESTON 

CTO - t37f 0528 

Page_l_or_/ 

Sample ID No.: !'!-&- 07S· 172.IJS' 
Sample Location: t71'11W b 7 S 
Sampled By: B < 
C.O.C. No.: 43\l /'1~35 
Type of Sample: 

[XJ Low Concentration 
D High Concentration 

$'.:: .· .. ; i ..... :1f .il'.~1111mmt:1;1~111~1m~H1;1~{r1~1);~1;1;1;rn;111lfm1;w;1i111;111@1rtt/}~1t~1;1j1;1i1rn1i1i1i1;111;1mt1;rftjmf1tr1;~rn111i1i1rn1;mmmm1;rn1111;1; 
Date: b2.la.-it 1Mr Color pH s.c. Temp. Turbidity DO Sal/ ORP 

· Time: • IJ'ID Visual Standarc mS/cm 0c NTU mgfl .,% mv 
Me1hod: °'"·· ou.,,,.o ,.11,,._.,. S:l./o o.ci,~ 1"/.'IJJ 11 1. 2.1./ v 6' 31/ 
:11' .... ·.if .. ·~~~t1trn;m11j:rn1;1j1111;imi1;ml1H11tHH<Hr:1)1t1t;mri1;mm1mm;1%HHmf;f;HH1fH;\J~f;ljfJmn;mmm;1ii;t1@rnw1;1ft:Htfttmrnm1w 
Date: OZ./z:;,:,~~ Volume .. pH S.C. Temp. {C) Turbidity DO sal ORP . 

Me1hod: />el'; AM\o ~ 

Monitor Reading loom): -

Total WeU ~P.lh (TO): 21.'J~ 

Static Water Level (WU: ~l// 

One~ Volume(galll): '· Z. 
Start Puma (hrs): /IJ/S 

Pume (hrs): // '/ 0 
otal Puma Time (min): fS"' 

Total vo1. Purged (gatll t2·7S 

Analysis P ~ Container Reauirements Coltected 

TCLVOC HCL 4C 3 tX40MLVIAL ~· 
TCLSVOC 4C 2X 1LAMBER ~ .. 
TCL PESTICDES/ PCBS 4C 2 X.1LAMBER L.. 
TAL METALS HN03 4C 1 L POLY ~ 

CYANlDE NAOH 4C 250MLPOLY 3 
EXPLOSIVES 4C 2X 1LAMBER t. 
APP. IX voes HCL 4C 2X40ML VIAL 

APP. IX SVOCS 4C 2X 1LAMBER 

ORGANOCHLOR HERB. 4C 2X1LAMBER 

ORGANOPHOSPHOROUSPEST 4C 2X 1LAMBER 

APP. IX PESTi PCBs 4C 2X 1LAMBER 

.• ·- ;·:;m,.· .. 

Duplicate ID No.: 

1 tsu: r o r;,e L reterminec 



GROUNDWATER SAMPLE LOG SHEET 

Page_ of_ 

Project Site Name: NWS Charleston SWMU 16117 RFI 

Project No.: Job t 0528 CTO 0137 
~~~~~~~~~~~~~ 

Sample ID No.: 17-G- '\ S-o a o5 
Sample Location: _1_7,....M_W_l,_.~~·------
Sampled By: &5 

D Domestic Well Data 
[x) Monitoring Well Data 
U Other Well Type: 
0 QA Sample Type: 

MSIMSO Duplicate ID No.: 

HNOO 
NaOH 

1 HCL 

40 
40 

40 
40 

40 . 
40 

40 

_-.---- ---------~--~--~-

C.O.C. No.: Y!s99.36D 
Type of Sample: 

f/4. Low Concentration 
(] High Concentration 

2) 1 L Glass amber 

2) 1 L Glas$ amber glass 

(2) 1 L Glass amber ass 
3) 40-ml vial 

(2) 1 L Glass amber 

Signature(s): 

I 
I 

~ 

'd. 

'3 
Ql 

d 

• 

• 



• 

• 

( ii} TmraTochNUS.kr GROUNDWATER SAMPLE LOG SHEET 

Page_l of_/_ 

Project Site Name: NWS Charleston SWMU 16117 RFI Sample ID No.: 17-G- /:>5- O 3oS 
Project No.: Job' 0528 CTO 0137 

~---~~-~~~~~~ 

Sample Location: 17MW Jo 5 
Sampled By: -~·'"""'31-~-=---

0 Domestic Well Data 
[x] Monitoring Well Data 
U Other Well Type: 
D QA Sample Type: 

TCLVOC 

TCLSVOC 

TAL Metals 

Cyanide 

Pest/PCBs-

MSIMSO Duplicate ID No.: 

HCL 4• 
40 

HNOO 40 
.NaOH 4• 

40 

4" 

4• 
• 

40 

4• 

----- ,0- IJS- t>~osD 

C.O.C. No.: Lf3l\ /'13 'If 
Type of Sample: ' 
fl Low Concentration 
[ 1 High Concentration · 

Container Requirements 

(3) 40-ml vial 

2) 1 L Glass amber glass .,,,,,. 
HOPE plastic container v 

........ 
........ 

............ 

2) 1 L Glass amber 

(2) 1 L Glass amber 



( 11: J Tetra T och NUS, toe. GROUNDWATER SAMPLE LOG SHEET 

Page_( of_l 

Project Site Name: NWS Charleston SWMU 16117 RFI Sample JD No.: 17-G-JO? D -[))05 
Project No.: Job 10528 CTO 0131 

~~~~~-----~~~ 

Sample Location: _1_7"""'M_W_ ...... fiX...__D ___ _ 

0 Domestic Welt Data 
[x} Monitoring Well Data 
0 Other Well Type: 
D QA Sample Type: 

!or Herb 

Organophos Pest 

APP9VOC 

APP9SVOC 

Duplicate ID No.: 

HN03 40 

NaOH 40 

40 
40 
40 

I HCL 4• 
40 

4• 

· 11,G-rdD-Ddo5 D . . 

Sampled By: % z 
C.O.C. No.: 't3 ll / 'j 33'1 
Type of Sample: 
.X. Low Concentration 
[ ) High Concentration 

(2) 1 l. Glass amber ass 
(2) U Glass amber lass 

(2) 1 l. Glass amber glass 

3) 40-ml vial 

2) 1 l. Glass amber 

(2 1 l. Glass amber glass 

'3 
';;) 

~ 

• 

• 

• 



• 
[ I L)r ... r.mNUS.~ 

Project Site Name: 
Project No.: 

[] Domestic Well Data 
Jr Monitoring Well Data 
[] Other Well Type: . 
0 QA Sample Type: 

GROUNDWATER SAMPLE LOG SHEET 

NWS CHARLESTON 

CTO - 137/ 0528 

Page_· I_ of _f_ 

Sample ID No.: J"/-C,-J3S·OZ.OS' 
Sample Location: _ __.1'7....:-:nt~w;z,..s.1...,3._.S"'--

Sampled By: 8 c 
C.O.C. No.: '1311/ 'f 335 
Type of Sample: 
[X] Low Concentration 
0 High.Concentration 

: .. :~: _;;·:·)~ .. :~: !'~---~mmmm~1~m~;tt11;1\H~1:1~mHn~m~1H;1~m~11121=m=1f~l?ffttrnrm~1;1~1;D;~m~:~trrn~1;1~;;1~i;1~1(tn1~1~l;?t1;Hmw1~1;l~l~i~mmnm;rm1 
Date: :J.1%. "ff~#' Color pH S.C. Temp. Turbidity DO Sa!f' ORP 

Time: /S-/C' Visual - mS/cm °C NTU mg/l 9't, mv 

Method: p.e,.: ~ ,,. 0 · I.{. 7? (J. f IJS ~I.. /t. :Z. l. I. s:1J ' 3(.'.) 3 
~:. ·.· .. :elQAtAf.jjglmirnrmJirniwmmmm1mFm~~j~jfjfjtm~mwrn~lHEl;n@i~rnHw11ii~n11~1n?Hi1j1f~1;1timHE1jrmHHHl1m111;ml1i1illf1~1~1j1j1jijw;1:1t11m!;1~1;m~1~ 
Date: .2 /a, 7 /200 'r Volume pH S.C. Temp. (C) Turbidity DO . Sal ORP ~ 

Method: oer:. P..........P ./' 
Monitor Reading {ppm): -

~-
WellCasing Diameter & Material 1-----11----+---+---+----1----...,,....:.~;.._--1------1 

Type: Z '' - PY'c ./' 
Total Well Depth (TO): //,.$"'/ 
Static Water level (WL): 3. '/ / 

. One ~Volume(uailL): ,.Z. 
Start Purae (hrs): /3 S"() 
End Purae (hrs): IS" I~ 
Total Purae Tme (min): 1'$"' 
Total Vol. Purged (gail.l: /%.']'- "" /" 

Analysis Preservative Contalner Requirements Collected 

TCLVOC HCL 4C 3'A.X 40 Ml VIAL 

TCLSVOC 4C 2X 1LAMBER z.. 
TCL PESTICDES/ PCBS 4C 2X.1LAMBER 

TALMETALS HN03 4C 1 L POLY I 

CYANIDE NAOH 4C 250MlPOLY I 

EXPLOSIVES 4C 2X 1lAMBER 

APP.IXVOCS HCl 4C 2X40Ml VIAL 

APP. IX SVOCS 4C 2X 1LAMBER 

ORGANOCHLOR HERB 4C 2X 1lAMBER 

ORGANOPHOSPHOROUSPEST 4C 2X1LAMBEA 

APP. IX PEST/ PCBs 4C 2X 1LAMBER 

1 t:Ju: Io tie L1etermmec 



( 1 l] Teba T.ch NUS, I= GROUNDWATER SAMPLE LOG SHEET 

Page_f of _I_ 

Project Site Name: NWS Charleston SWMU 16117 RA Sample ID No.: 17-G- tl{S-Olo S-
Project No.: Job t 0528 CTO 0137 

~-----~~~~~-~ 

Sample Location: _1_7_M_W_t_.lf ........ S __ _ 

0 Domestic Well Data 
(x] Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

Analysis 
TCLVOC 

TCLSVOC 

TALMetals 

Pest/PCBs · 

MSIMSD Duplicate ID No.: -

Preservative 
HCL 4• 

4• 

HN03 4• 

NaOH 4• 
4• 
4" 
4• 
4• 

I HCL 40 
40 

4• 

Sampled By: flt:.. 
C.0.C. No.: Lj ;'25i if3 ~ 
Type of Sample: 
Jl Low Concentration 
[ ) High Concentration 

Container Requirements 
3 40-mlvial 

(2) 1 L Glass amber 

HOPE plastic container 

HOPE astic container 
(2 1 L Glass amber 

2) 1 L Glass amber 

(2) 1 L Glass amber glass 

3) 40-ml vial 
2) 1 L Glass amber glass 

(2) 1 L Glass amber 

Collected 

'Z. 

' ' "2 
"Z -
--

• 

• 

• 



• 
[ I t) T .. a Toch NUS, '"" GROUNDWATER SAMPLE LOG SHEET 

Page_/_ of l_ 

Project Site Name: NWS Charleston SWMU 16117 RA Sample ID No.: 17-G- /'/ D·o1dS-
Project No.: Job# 0528 CTO 0137 

~--~~~~--~~~~~~-

Sample Location: 17MW /l//) 
~------':::::-"-'"-~--~ 

0 Domestic Well Data 
[x] Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

HCL 

HN03 
NaOH 

I HCL 

40 

4• 

4• 
4• 
40 
40 
40 

4• 
4• 
40 

4• 

Sampled By: tJ c 
C.O.C. No.: ti?>5f '-)"?>:» 
Type of Sample: 
8' Low. Concentration 
( ] High Concentration 

Container Requirements 

3) 4o-mt vial 

(2) 1 L Glass amber glass · 

HOPE tic container 

HOPE · container 
2) 1 L Glass amber 

2) 1 L Glass amber 

(3) 40-ml vial 

(2) 1 l Glass amber 

(2) 1 L GlasS amber 

Sigz_~ 

, 
z 
z -



[ I t;JTehaT<mNUS,loc GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: NWS Charleston SWMU 16117 AFI 

Project No.: Job # 0528 CTO 0137 
--~~--_....;.~~~~-~~ 

U Domestic Well Data 
(x] Monitoring Well Data 
D Other Well Type: 
U QA Sample Type: 

MS/MSD Duplicate ID No.: ----

HCL 40 
40 

HN03 40 

NaOH 40 
40 
40 

155 \5 p 

>tL-r __.;,_3'~-1'i 

Page_lotl_ 

Sample ID No.: 17-G- \$5- 03 <> 5 
Sample Location:· _1_7_M_W ............ J.,.S~s~---
Sampled By: SC.S 
C.O.C. No.: 'I ?>3"6 lj3;:, ;> 
Type of Sample: 
[ J Low Concentration 
( ] High Concentration 

Signature(s): 

~~··0 

• 

• 

• 



• 
[ I L] Tetra Toch NUS, loc GROUNDWATER SAMPLE LOG SHEET 

Page_l_of 

Project Site Name: NWS Charleston SWMU 16117 RFI 

Project No.: Job# 0528 CTO 0137 
~~~~...,--~~~~~~~~-

Sample ID No.: 17-G--15 J)-03oS 
Sample Location: _1_7_M...,,W,....,. ,..lS......,,.D'-----,-
Sampled By: SIS 

0 Domestic Well Data 
[x] Monitoring Well Data 
D Other Well Type: 
0 QA Sample Type: 

TCLVOC 

TCLSVOC 

USIMSD 

~ 
Duplicate ID NO.: 

~ 

HCL 

HN03 

NaOH 

4" 
4• 
4" 
40 
40 
4• 

4• 

4• 
4• 

C.O.C. No.: 't:»C f3;bl 
Type of Sample: 
K Low Concentration 
l ) High Concentration 

2) 1 L Glass amber glass 

HOPE 

(2) 1 L Glass amber glass . 

(2) 1 l Glass amber 

Slgnature(s): 

~ 

' 



[ j t] Tetm Toch NUS. k>c GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: NWS Charleston SWM~ 16117 RA 

Project No.: Job' 0528 CTO 0137 
~~~~~~~~~~-~~ 

0 Domestic Well Data 
[x] Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

MSIMSD Duplicate ID No.: 

~ 

Page_\_ of 

Sample ID No.: 17-0· l~ S- 010.S 
Sample Location: _1_7_M __ w_.t .... -'L.S ___ _ 
Sampled By: , ,5~ 
C.0.C. No.: tjQL 'J3~d 
Type of Sample: 
ti low Concentration 
£l High Concentration 

Signature(s): 

~(~~ 

• 

• 

• 



f -~ ( j I:] Tetra Toch NUS. •= 
J:f' pS,5 Page_{_ of _L 
~ _P_r_o-je_c_t S-ite_N_a_m_e_: ____ N_W_S_C_h-ar-le_st_o_n_S_W_M_U_1_6/_17_R_F_l _____ S_a_m_p_le_ID_N_o-.:--17---G---,·,..;;;;:r•---0-3•tJ•S""-._. 

) Project No.: Job # 0528 CTO 0137 Sample Location: ...:1:..:.7..;.;M~W~/~P:....X11e-__ 
~ ~~~ M 

.J11. 0 Domestic Well Data C 0 C No · ~ 35'0 4.3?J ~ 
&¥'@. [x} Monitoring Well Data TyP~ ~f S~~ple: 
,,.I- 0 Other Well Type: ;H::1..ow Concentration ,.,rtS 0 QA Sample Type: [] High Concentration 

GROUNDWATER SAMPLE LOG SHEET 

. Method: Perislaltic 

4• 
40 ~ 

HNOO 4• ' NaOH 4• ' 
~. 

40 c. 
40 
40 -· 40 

1'HCL 40 . 

40 (2 1 L Glass amber 
40 (2 1 l Glass amber glass 

Signature(s): 

4--U 



[ I t.J T•tra TochNUS,loc GROUNDWATER SAMPLE LOG SHEET 

Page_J of 

Project Site Name: NWS Charleston SWMU 16117 RA SamplelDNo.: 17-G-160~~ 
Project No.: Job# 0528 CTO 0137 

~-----------~ 
Sample Location: __ 1_7_M_W_. _.l ..... '..o;.P __ _ 

0 Domestic Well Data · 
[x] Monitoring Well Data 
0 Other Well Type: 
D QA Sample Type: 

TCLVOC 

. TCLSVOC 

TALMetals 

Or Pest 

APP9VOC 

HCL 

HN03 
NaOH 

I HCL 

40 
4• 

4" 
40 
40 
40 

4" 
4• 

. 40 

4• 

Sampled By: fJ{:, 
C.O.C. No.: l.f35J Lf33ti\ 
Type of Sample: 
Dt Low Concentration 
[ ] High Concentration 

3) 40-ml vial 

2) 1 L Glass amber 

HOPE plastic container 

HOPE plastic container 

2) 1 L Glass amber lass :J 
::z 

• 

• 



• 
[ nJ Teoa Tech NUS, ~ GROUNDWATER SAMPLE LOG SHEET 

Page_L of _J_ 

Project Site Name: NWS Charleston SWMU 16117 RFI Sample ID No.: 
Project No.: Job# 0528 CTO 0137 --------------------------- Sample location: 

17-G- 1'1S- oz~s 
17MW t'f S 

0 Domestic Well Data 
[x) Monitoring Well Data 
U Other Well Type: 
0 QA Sample Type: 

TCLVOC 

TCLSVOC 

TALMetals 

e 

Pest/PCBs · 

Explosives . 

Herb 

Pest 

-

HNOO 

NaOH 

i HCL 

)( 

s 

4• 
4• 
4• 
4• 
40 

4• 
4• 
4• 
4• 
4• 
4• 

l(" 

b 

Sampled By: 
C.0.C. No.: 
Type of Sample: 
-Pi' low Concentration 
[ 1 High Concentration 

z 
I 

HOPE I 
2) 1 L Glass amber z 

(2) 1 L Glass amber 

(2) 1 L Glass amber 

(2) 1 L Glass amber 

(3) 40-ml vial 

2) 1 L Glass amber 

(2) 1 L Glass amber s 

Signature(s): 

.,&____~ 



( 1 L:] Tetra Toch NUS, Ire GROUNDWATER SAMPLE LOG SHEET 

Page_f_ of _I 

Project Site Name: NWS Charleston SWMU 16117 RA 

Project No.: Job# 0528 CTO 0137 
~~~~~~~~~~~~~ 

Sample ID No.: 17-G-17r .. "z.o,
Sample Location: 17MW /"rX 
sampled By: ---s--c-=-----

U Domestic Well Data 
[x] Monitoring Well Data 
U Other Well Type: 
0 QA Sample Type: 

TCLVOC 

TCLSVOC 

TALMetals 

Organochlor Herb · 

0 Pest 

APP9VOC 

APP9SVOC 

PP 9 PestlPCBs 

flt 
r 

MSIMSD Duplicate ID No.: 

HN03 

NaOH 

I HCL 

W£t.L.S 

" .s 

40 
40 

4" 
40 
40 
40 
40 
40 
40 

4• 
40 

c.o.c. No.: 'f 3 ) I /'f 335 
Type of Sample: 
pt Low Concentration 
[ J High Concentration 

Container 

3) 40-ml vial 

2) 1 L Glass amber glass 

HOPE · container 
HOPE plastic container 

2) 1 L Glass amber glass 

2) 1 L Glass amber 

2) 1 L Glass amber glass 

3) 40-ml vial 

2) 1 L Glass amber glass 

(2) 1 L Glass amber 

I 
I 
'Z. 
z. 

-

• 

• 

• 



• 

• 

( j t) TokaMNUS,loo GROUNDWATER SAMPLE LOG SHEET 

Page_.!_ of_/_ 

Project Site Name: NWS Charleston SWMU 16117 RFI Sample ID No.: 17-G- 17 D· IJJOS" 
Project No.: Job # 0528 CTO 0137 

~~~~...:...;;.....;...;..~~~~~~~-
Sample Location: _1_7_M~W_. '-17..L.'D:w::;..... __ _ 

0 Domestic Well Data 
[x) Monitoring Well Data 
U Other Well Type: 
U QA Sample Type: 

Pest/PCBs · 

()(Herb 

Organophos Pest 

APP9VOC 

APP9SVOC 

lllSIMSD Duplicate ID No.: ---

HCt. 40 
40 

HN03 40 

NaOH 40 
40 
40 

4" 
40 

i HCL 40 

4• 
40 

Sampled By: ..J!l.t:.... 
C.O.C. No.: 93$L 'j ~3-~ 
Type of Sample: 
J+ Low Concentration 
[ J High Concentration 

HOPE plastic container 

HOPE plastic container 

2) 1 L Glass amber s 

· 2 1 L Glass amber lass 

(2) 1 L Glass amber glass 

(3) 40-ml vial 

2) 1 L · Glass amber glass 

(2) 1 L Glass amber glass 

1. 
I 
I 
'2. 

._ 

-
-

.... 



[ I L] Too. Tom Nus.~ GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
[xJ Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

Well casing Diameter & Material 

. T : 2-irlch PVC 

NWS Charleston SWMU 16117 RFI 

Job ll 0528 CTO 0137 

40 

HNOO 40 

NaOH 40 

40 
40 
40 

I HCL 40 

4" 
40 

Page_\ of_\ 
Sample ID No.: 17-G- 185- Opl. V 
Sample Location: _1_7~.,..1·· .,..f._S"'-----
Sampled By: 
C.0.C. No.: , ~\ l / 'i 331 
Type of Sample: 

I>( Low Concentration 
[ ] High Concentration 

(2) 1 L Glass amber ass 
(2) 1 L GlasS amber lass 

(2) 1 L Glass amber glass 

3 40-mlvial 

(2) 1 L Glass amber 

(2) 1 L Glass amber 

• 

• 



• 
( I l) T otra T och NUS, ~ GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: NWS Charleston SWMU 16117 RFI 

Project No.: Job# os2a CTO 0137 

a Domestic Well Data 
[x] Monitoring Well Data 
U Other Well Type: 
U OA Sample Type: 

TCLVOC 

TCLSVOC 

TALMetals 

ankle 

Pest/PCBs 

Explosives 

Organophos Pest 

APP9VOC 

~~~~~~~~~~~~~ 

HCL 40 
40 

HN03 40 

NaOH 40 
40 

4• 

40 

i HCL 4• 
40 
40 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

Page_I ofj_ 

17-G- JS[) ~QJ. v5 
17MWf8 D 

13U /'f~ 

[ 1 Low Concentration 
( 1 High Concentratiqn 

~ 

- 1 ( SC:..ctf;.fi,.J •~'f"'1.Vt-t'""L 

\1.-G-llO 

~ '?I·':>' 



( I L] Teba Te<h NUS,~ GROUNDWATER SAMPLE LOG SHEET 

Page_l_ of _L 

Project Site Name: NWS Charleston SWMU 16117 RA 

Project No.: Job# 0528 CTO 0137 
------------------------~ 

Sample ID No.: 17-G- ,,, .. OZ.OS
Sample Location: _1_7_M..,.W.,..-_·~/""'"t_S_~-

0 Domestic Well Data 
[x] Monitoring Well Data 
U Other Well Type: 
0 QA Sample Type: 

TCLVOC 

TCLSVOC 

TALMetals 

Cyanide 

Pest/PCBs · 

es 

lorHefb 

Pest 

APP9VOC 

APP9SVOC 

APP 9 Pest/PCBs 

MSIMSO Duplicate 10 NO.: -

HCL 40 

4" 

HNOO 40 

NaOH 40 
40 
40 
40 
40 

1 HCL 40 
4• 
4" 

Sampled By: ~ · 
C.o.c; No.: Lf 3lf/ 't3 'If 
Type of Sample: 
.If Low Concentration 
[ ] High Concentration 

HOPE plastic container 

HOPE 

2) 1 L Glass amber 
(2) 1 L Glass amber glass 

(2) 1 L Glass amber glass 

(2) H Glass amber 

3) 40-ml vial 

2) 1 L Glass amber glass 

(2) 1 L Glass amber 

Slgnature(s): .a.... I . C!-G... 

z 
' ' z. 

• 

• 

• 



GROUNDWATER SAMPLE LOG SHEET ( I L)retraTeoh NUS, loc 

Page_-_\ of _L 

Project Site Name: 
Project No.: 

NWS CHARLESTON 

CT0-137/0528 

Sample ID No.: FJ-G-~Oj-Q;;)o5 

Sample Location: FJ-MWdO{ 

0 Domestic Well Data 
~Monitoring Well Data 
0 Other Well Type: 

Sampled By: _...,..sr.,,.-.;s:;,..,.,.,,.....,...._ __ _ 
C.O.C. No.: (jJ\\ / '"\3~.5 

---------------a QA Sample Type: 

Type of Sample: 
[X] Low Concentration 
U High Concentration 

~.J:· .. ;-:-.· ... :~.-~.·::.':~fi~i~itf~~~i\~i~efifU{/)ifH\1({/~}fff~)//lHfffi{H?((jffHfffHW?tH?i~i)lH~tmf~iH~iE~~j~ 
Date: ~1- feh (')5 Color pH s.c. Temp. Turbidity DO Sal OAP 

Time: \ Y. C., ~" r~ it VJSual · Standarc mS/cm °C N'I11 mg/I % mv 

ethod: \ow Jlo...N (f .()r.A.1 ~ er:: '"i TJ 1~.~1 n,31 D.Do 311 
i,: .... :·.·: .: ... ·.~~1Jt1t1~1~rntttttmtrnt1>1n1HtHnn1r1~1tf1tr1r1t1(i/?t@rnt1~1~1~1<~1et21>tn1Ef{if~tHtt?n 

Date: ;:rJ. F eh 4>5 Volume pH S.C. Temp. (C) Turbidity DO Sal ORP 

Monitor Readini:i (anm): -

Well Casing Diameter & Material , _ 

Tyoe: d-\r\d... ~llr~ // 1~ 
Total Wen Depth (TD): R. t ("' v_:...... .....-
Static Water Level (WL): 4. 5 ~ /-;/ 
One~Volume(gaVL): fu.J / 
Start Purge (hrs): \'3Sn / 

nd Purge (hrs): l S;;> 5 _,,,, V 

otal Purge Tune (min): 9 5 / 
Total Vol. Purged (gal(): \L\. 'd5 ./ 

Analysis ,11tamer Requirements 

TCLVOC HCL 4C .3 ZX 40 ML VIAL 

TCLSVOC 4C 2X 1LAMBER 

- TCL PESTICDES/ PCBS 4C 2X.1LAMBER 

TALMETALS HN03 4C 1 L POLY 

CYANIDE NAOH 4C 250MLPOLY 

EXPLOSIVES 4C 2X 1LAMBER 

~· .. ,, -
APP. IX SVOCS 

ORGANOCHLOR HERB 

4C 2X 1LAMBER 

4 c<::::,""' ~ . .:: • . , .. ~;,:-ER 
ORGANOPHOSPHOROUSPEST 

APP. Ix----

l~ .. ~~) 

4C_ 

[Jr; \I +-'Ii" Co I f ; (19-V' 
• 

1 "'u: Io t>e ueterminec 

2X 1LAMBER 

~ . 
Fl-o~:S 

II 

Collected 

\ 
\ 

-

, 



( IL] Tet<aTod>NUS,lre GROUNDWATER SAMPLE LOG SHEET 

Page_Lof I 

Project Site Name: NWS Charleston SWMU 16117 RFI Sample ID No.: 17-G- ZI .S-OZOS' 
Project No.: .Job# 0528 CTO 0137 

~-~~~-~-~----~ 

Sample Location: _1_7_M_W_.l........_S......_ __ _ 

0 Domestic Well Data 
(x] Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

Herb 

HCL 40 
40 

HNOO 40 

. NaOH 40 

40 

40 
40 
40 

I HCL 4" 
40 
40 

Sampled By: 1S s... 
C.O.C. No.: 'j 33CJ / '13 3[ 
Type of Sample: • 
~Low concentration 
( ] High Concentration 

" 
3 

" 2 1 L . Glass amber ' 2) 1 L GlaSs amber 

(2) 1 L Glass amber 

3) 40-ml vial 
) 1 L Glass amber 

(2) 1 L Glass amber 

• 

• 

• 



• 

-

[ 1 l) TokaToch~.~ GROUNDWATER SAMPLE LOG SHEET 

Page_l_of 1 

Project Site Name: NWS Charleston SWMU 16117 RFI Sample 10 No.: 17-G- 2 'Z. S • 020 
Project No.: Job# 0528 CTO 0137 

~~~~~~~~~~~~~-

Sample Location: 17MW ZZ. ' 
~~_...,....;.......;;;;;...:;;..~~~ 

U Domestic Well Data 
[x) Monitoring Well Data 
[] Other Well Type: 
U QA Sample type: 

TCLVOC 

TCLSVOC 

TALMetals 

. Cyanide 

<>rHerb 

ganophos Pest 

APP9VOC 

-

40 

HN03 ·4° 
NaOH 40 

40 

4" 
4" 
4" 

t HCL 40 
40 
40 

s- 020 S': .- t> 

Sampled By: B c.. 
C.O.C. No.: L.J:}'f 0/43 (o O 
Type of Sample: 
~ow Concentration 
[ ] High Concentration 

Container Requirements 

(3) 40-ml vial 

HOPE tic container 

HOPE plastic container 

2) 1 L GlaSS amber s 

(2) 1 L Glass amber ass 
2) 1 L Glass amber gla8s 

(2) 1 L GlaSS amber glass 

2 1 L Glass amber 

(2) 1 L GlasS amber glass 

Sign~----

~ 



( I t:J Teba Teoh NUS, loo GROUNDWATER SAMPLE LOG SHEET 

Page_\_ of _l_ 

Project Site Name: NWS Charleston SWMU 16117 RFI Sample ID No.: 
Sample Location: Project No.: Job # 0528 CTO 0137 --------------------------

17-G· ;;>3.5- Od o5 
17MW~'35 

0 Domestic Well Data 
[x] Monitoring Well Data 
[) Other Well Type: 
ll QA Sample Type: 

Method: Peristaltic 

Monitor Reading 

Well casing Diameter & Mat~al . ,.. 
T : 2-inch PVC " 

Analysis 
TCLVOC 

TCLSVOC 

TAL Metals 

Preservative 

HCL 4° 
40. 

HNOO · 4° 

NaOH 4° 
40 . 

4• 

Sampled By: 
C.0.C. No.: 
Type of Sample: 
1A. Low Concentration 
(] High Concentration 

Container RequiremMls 
. (3) 4o-mt vial 

2) 1 L Glass amber 

Signature(s): 

l\ /'i3lf 1 :: , . 

Collected 

• 

• 

• 



• 

• APPENDIX A-7 
SURFACE WATER SAMPLE LOG SHEETS 

• 



• 

• 

[.1 tJ Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: NWS CHARLESTON 

Project No.: CTO 137/0528 

~tream 
a Spring 
a Pond 
U Lake 
a Other: 
D QA Sample Type: 

CYANIDE 
EXPLOSIVES 
PP.IXVOCS 

APP. IX SVOCS 
ORGANOCH.OR HERB 

lU \.I\./ Tlt'.)E ~ f~ 

lo~noN <;t1\tl€v.) 

Duplcate ID No.: 

HN03 

NAOH 

HCL 

ICo \(/ OI 100 I/) 

4C 
4C 
40 

4C 

Page of J_ 

Sample ID No.: I b '-'ti 0 / 10 0 I 
Sample Location: I G s0?:o?J 
SampledBy: Q<;.7Ev · 
C.0.C. No.: I 6-101/;, 

Type of Sample: 
[X] Low Concentration 
0 High Concentration 

2X40MLV1AL 

2X1LAMBER 

2X1LAMBER 

SEG- fl~ 2-3 



( I t:J Tetra Tech NUS, Inc. 

Project Site Name: 1 

Project No.: 

ls:eam 
D Spring 

D Pond 
a Lake 
a Other: 
D QA Sample Type: 

....:Fet VOC 

.. :i-cle'tee, 
--=ret P l!S I ICDES/ PCBS 

TALMETALS 

CYANIDE 

EXPLOSIVES 

APP.IXVOCS 

APP. IX SVOCS 

OAGANOCHl..OR HERB 

ORGANOPHOSPl:fOROUS PEST · 

APP. IX PEST/ PCBs 

MSIMSD Duplcate ID No.: 

.. .... 
SURFACE WATER SAMPLE LOG SHEET 

NWS CHARLESTON 

CTO 137/0528 

4C 

4C 

4C 

HN03 4C 

NAOH 4C 
· 4C 

HCL 4C 

4C 

4C 

4C .. 

.· 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 

Page_[_ of J_ 

t 6 woltcxJI 
I tow st.c4'~D o<._ 
_{.s/ F~ 

/6~ un1
1Jo1 

[XJ Low Concentration 
D High Concentration 

2X1LAMBER 

2X1LAMBER 

1 LPOLY 

250~LPOLV 

2X1LAMBER 

2 X 2W ML VIAL 

2 X-1 LAMBER 

2X1LAMBER 

2X1LAMBER 

2X1LAMBER 

.. 

a 
• • 

--

• 

• 



• 
( It) Tetra Tech NUS, Inc SURFACE WATER SAMPLE LOG SHEET 

Page_/ of_/ 

Project. Site Name: 
Project No.: . 

NWS CHARLESTON Sample ID No.: I b Ii(/ 03 J D 0 I 
Sample Location: I § Sw /SJ) 0 3 
Sampled By: · · tZ '::.. j_ P 'i?: 
C.O.C. No.: ''-'"' 8 "I 

CTO 137/0528 

Type of Sample: 

·D Stream 
D Spring 
D Pond 
D Lake 
B(Other: MA;()SI-/ 

[X] Low Concentration 
D High Concentration 

D QA Sample Type: 

TCLSVOC 

TCL PESTICOES/ PCBS 

TALMETALS 

CYANIDE 

EXPLOSIVES 

APP.IXVOCS 

APP. IX SVOCS 

ORGANOCHLOR HERB 

RGANOPHOSP!:'IOROUS PEST 

APP. IX PEST/ PCBs 

• t!::l--~·.·•:i= .. :111~Jl!!J!!\e,,,w 
MSIMSD 

HN03 

NAOH 

HCL 

2X 1LAMBER 

4C 2X 1LAMBER 

4C 1 LPOLY 

4C 250MLPOLY 

4C 2X 1LAMBER 

4C 2X40MLVIAL -
4C 2X 1LAMBER -4C 2X 1LAMBER 

4C 2X1LAMBER 

4C 2X 1LAMBER 



[IL) Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: NWS CHARLESTON 

Project No.: · CTO 187/0528 

D Stream 
a Spring 
D Pond 
a lake 

--,U:..Other. 11 ~" \.. f\\ f\O. ~ff I 
D QA Sample Type: 

TCLSVOC 4C 

TCL PESTICOESI PCBS 4C 

TALMETALS HN03 4C 

CYANIDE NAOH 4C 

EXPLOSIVES 4C 

APP.IXVOCS HCL 4C· 

APP. IX SVOCS 4C 

ORGANOCHLOR HERB 4C 

RGANOPHOSPHOROUSPEST 4C 

APP. IX PEST/ PCBs · · 4C 

• 

MSIMSD Duplcate ID No.: 

Page_/_ ot_I • 

SamplelDNo.: I'° w o~ ( 00 I 
Sample location: I b SW~ · E2o 
Sampled By: f< ----+-'-....;;.-
c.o.c. No.: --·-----

Type of Sample: 
[X] low Concentration 
D High Concentration 

2X1LAMBER 

2X.1LAMBER 

1 LPOLY 

250 ML POLY 

2X1LAMBER 

2X40MLVIAL 

2X1LAMBER 

2X1LAMBER 

2X 1LAMBER 

2X1LAMBER 

5ff fl"J 1-3 

'-'"'""" 

"'"""' 

----- • 



• 

•• 

• 

( I t.J Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: NWS CHARLESTON 

Project No.: CTO 137/0528 

D Stream 
0 Spring 
0 Pond 
D~ke 
[J/Other: TI D.At . .lfA-l~ U 
D QA Sample Type: 

TCLSVOC 4C 

TCL PESTICDESJ PCBS 4C 

TALMETALS HN03 4C 

CYANIDE NAOH 4C 

EXPLOSIVES . 4C 

APP.IXVOCS HCL 4C 

APP. IX SVOCS 4C 

ORGANOCHLOR HERB 4C 

RGANOPHOSPl:-IOROUS PEST 4C 

APP. IX PEST/ PCBs 4C 

MSIMSD Duplicate ID No.: 

Page_lot_/ 

Sample ID No.: /b k/ OC I 0 d} . 
Sample Location: Hsw /,o o5 
Sampled By: ~ 

c.o.c. No.: J 6-IO :20f21 

Type of Sample: 
[X] Low Concen1ration 
0 High Concentration 

2X1LAMBER 

2X1LAMBER 

1 LPOLY 

250MLPOLY 

2X1LAMBER 

2X40MLV1AL 

2X 1LAMBER 

2X1LAMBER 

2X1LAMBER 

2X1LAMBER 

----,,..--- . 



(I t.Jretra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHE~T 

Project Site Name: NWS CHARLESTON 

Project No.: CTO 137/0528 

D Stream 
a Spring 
D Pond 

D Lak~ 
ft,.Other: TIO.Al I J1AJ$ II I 

0 QA Sample Type: 

Preservative 
HCL 4C 

TCLSVOC 4C 

TCL PESTICDES/ PCBS 4C 

TALMETALS HN03 4C 

CYANIDE NAOH 4C 

EXPLOSIVES 4C 

APP.IXVOCS HCL 4C 

APP. IX SVOCS 4C 

. ORGANOCHLOA HERB 4C 

RGANOPHOSPl:«>ROUS PEST 4C 

APP. IX PEST/PCBs 4C 

Low r1oe. e 16 n 
~;/ee..tll W.A-T&:-R ::. a I IJ~~r 

MSIMSD Dupllcate ID No.: -
·'· 

Page_!_ of _I 

Sample ID No.: ''-"V-o~- /Pl 
Sample Location: __ ...;I ':..:S;...w...;l;.;;;.S.O;:;:·:;..:IJ:....::.? __ 

Sampled By: Kf I Ri.-
C. 0.C. No.: /~ 1()140 I 

Type of Sample: 
[X] Low Concentration 

0 High Concentration 

2X1LAMSER 

2X1LAMBER 

1 LPOLY 

.250MLPOLY 

2X1LAMSER 

2 X 4D Mt;: VIAL 

2X1LAMSER 

2X1LAMSER 

2X1LAMSER 

2X1LAMSER 

!P!!'~----~----..... -------------1 $171/Ji v-

• 

• 
" . 

·-· 



• 

• 

• 

( j tJ Tetra Tech NUS, Inc 

Page_l of_, 

SURFACE WATER SAMPLE LOG SHE~T 

Project Site Name: NWS CHARLESTON Sample ID No.: lb W: 0 7 (0 0 f 
Project No.: CTO 137/0528 Sample Location: 16~~/soo "7 

Sampled By: Fv 
C.O.C. No.: 16- lb:;Jt?o I 

Type of Sample: 

D Stream 
D Spring 
D Pond 

a~e 
fVOther: Tl DAL t1Af6» , 

[X] Low Concentration 

D High Concentration 

0 QA Sample Type: 

TCLVOC 

TCLSVOC 4C 2X 1LAMBER 

TCL PESTICOES/ PCBS 4C 2X1L·AMBER 

TALMETALS HN03 40 1LPOLY 

CYANIDE NAOH 4C 2SOMLPOLY 

EXPLOSIVES 4C 2X1LAMBER 

APP.IXVOCS HCL 4C 2X40MLVIAL 

. APP. IX SVOCS 4C 2X1LAMBER 

ORGANOCHLOR HERB 40 2X 1LAMBER 

RGANOPHOSPl:iQROUSPEST 4C 2X1LAMBER 

APP. IX PEST/ PCBs 4C 2X1LAMBER 



[ I tl Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: NWS CHARLESTON 

Project No.: CTO 137/0528 

"l}:.stream 
0 Spring 
0 Pond. 
a lake 

l 7 v o I 10 o I 
---~ 

a Other: 
D QA Sample Type: 

TCLVOC 

TCLSVOC 4C 

TCL PESTICDES/ PCBS 4C 

TALMETALS HN03 4C 

CYANIDE NAOH 4C 

· EXPLOSIVES 4C 

APP.IXVOCS HCL 4C 

APP. IX SVOCS 4C 

ORGANOCl-l.OR HERB 4C 

RGANOPHOSPl:iOROUSPEST 4C 

APP. IX PEST/ f)CBs 4C 

(-\0'-<-1 - l;fflCj.., 30 G-fM 
... 

LOlV' rtl> f @_ \C:4-4. 

..... 

Page_Lotl_ 

Sample ID No.: f z swl$D 0, I 00 
Sample Location: )/6? WO ~ 
Sampled By: ilS. 'F <:17 
C.0.C. No.: I "1-t011D I . 

Type of Sample: 
[X] low Concentration 
0 High Concentration 

. 2X1LAMBER 

2X1LAMBER 

1 LPOLY 

250MLPOLY 

2XtLAMBER 

2X40MLVIAL 

2X1LAMBER 

2X1LAMBER. 

2X1LAMBER 

2X 1LAMBER 

~ 

...._-- .. 

............ 
·~ 

~ -----_...,..._ 

• 

• 



• 

• 

• 

APPENDIX A-8 
SEDIMENT SAMPLE LOG SHEETS 



• 

• 

• 

"Fl:: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

. NWS CHARLESTON Project Site Name: 
CTO 137/0528 Project No.: 

0 Surface Soil 
D Subsurface Soil 

it(sediment 
D Other: 
(J QA Sample Type: 

TCL voes 3 x 5 g ENX>RE 

TCL SVOCSI PEST/ PCBs 8 OZ JAR 
TALMETALSANDCYANIDE . ·; 20ZJAR 

EXPLOSM:S 4 OZ JAR 
APP. IX voes 4 oz JAR 
APP. IX SVOCS/ PEST/ PCBs 4 OZ JAR 

HERBICIDES 4 OZ JAR 

Lo~ t10~ Ql... ff- t;;;°j 
tOGf\TION si1\Ktf') 

Dupltcate ID No.: 

I 0 O 0 I I Oo I fJ 

Page of 

Sample ID No.: lb D OI I 0 0 I 
SampteJ.pcation: I l S 'j!j DO/ 
sampled By: _ .1...s __ ~ 
C.0.C. No.: 

·1y .e of Sample: 
Low Concentration 

[] . High Concentration 

· Slgnatura(s): 

r</ 



-n: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Pa~_!_of_I_ • 

Project Site Name: . NWS CHARLESTON Sample ID No.: I~ {) oi 10 Of 
Sample location: '{E)gi/"1-: Project No.: · 

0 Surface Soil 
0 Subsurface Soil 
jlsediment · 
a Other: 
0 OA Sample Type: 

cro 137/0528 

clfel SYOCst PEsT/ PCBs 

TAL METALS AND CYANIDE 
EXPLOSIVES 
APP.IXVOCS 
APP. IX SVOCSI PEST/ PCBs 
HERBICIDES 
ORGANOPHOSPHOUROUS PE 

LO"V" T10€ ©- t'\-s--cJ 

~~G..f'M 

M&IMSD Duplicate ID No.: 

... 

SXSgEl'CORE 

80ZJAR 
. i 20ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 
40ZJAR 

40ZJAR 

Sampled By: L~-~ 
C.O.C. No.: .. 16- lq/601 

Type of Sample: 
lfl.ow Concentration 
D High Concentration 

• 

• 



• 

• 

• 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Pagel_ot_f 

'1=I::: Tetra Tech NUS, Inc. 

Project Site Name: . NWS CHARLESTON 
Project No.: CTO 137/0528 

0 Surface Soil 
0 Subsurface Soil 

~Sediment 
O Other: 
D QA Sample Type: 

TCL SVOCS/ PEST/ PCBs 
TAL METALS AND CYANIDE 

EXPLOSIVES 
APP.IXVOCS 

Af'P. IX SVOCS/ PEST/ PCBs 

HERBICIDES 
ORGANOPHOSPHOUROUS PE 

MSIMSD Duplicate ID No.: 

!~e of Sample: 
lf-.low Concentration 
D High Concentration 

Contain• Requirements 

3X59ENCORE 

80ZJAR 
; 20ZJAR 

40ZJAR 
40ZJAR 

40ZJAR 

40ZJAR ---
4QZJAR 



"fl: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Pa ot_I_ 
Project Site Name: . NWS CHARLESTON S~rnple ID No.: l b () 0')- l 0 Of .. 

Sample Location: ~/?"}-Project No.: . CTO 137/ 0528 

0 SUrface Soil 
0 Subsurface Soil 
~Sediment 
O Other: 
D QA Sample Type: 

TCLVOCS 
TCL SVOCS/ PEST/ PCBs 
TALMETALS AND CYANIDE 
EXPLOSIVES 
APP.txVOCS 
APP. IX SVOCS/ PEST/ PCBs 

HERBICIDES 
ORGANOPHOSPHOUROUS PE 

~ci;hodNo~: ti:Ji 

Container Requirements 

SX69ENCORE ~ 

BOZJAR 
. ·; 20ZJAR v 

40ZJAR 
40ZJAR -
40ZJAR -------40ZJAR 
40ZJAR 

• 



• 

• 

• 

~ Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_l_ot_, 

Project Site Name: . NWS CHARLESTON Sample ID No.: I b~ ~ 100 I 
sample Location: =r ls-o o.s= Project No.: CTO 137/ 0528 

D Surface Soil 
a $tJbsurface Soil 
[Y"Sedlment . 
a Other: 
0 QA Sample Type: 

. TCL SVOCS/ PEST/ PCBs 

TAL METALS AND CYANIDE 

EXPLOSIVES 

APP.IXVOCS 

APP. IX SVOCS/ PEST/ PCBs 

HERBICIDES 

MS'MSD Duplicate ID No.: 

3X6gENCORE 

SOZJAR 
. ; 20ZJAR 

40ZJAR 

40ZJAR 

4.0ZJAR 

40ZJAR 

40ZJAR 

Sampled By: · ft;w' 
C.0.C. No.: · 16-IPgpal 

TypeAample: · .. 
ir(ow Concentration 
fl High Concentration 



"fl:; Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET • 
. NWS CHARLESTON Project Site Name: 

CTO 137/ 0528 Project No.: 

a . Surface Soll 
a ~urface Soil 
R,ISediment . 
a Other: 
0 QA Sample Type: 

SX5gENCORE 

TCL SVOCS/ PEST/ PCBa 8 OZ JAR 
TALMETALSANDCYANIOE . i 20ZJAR 

EXPLOSIVES 4 OZ JAR 

llPP. 1x voes 4 oz JAR 

llPP. IX SVOCS/ PEST/ PCBs 4 OZ JAR 

HERBICIDES 4 OZ JAR 

loiv . riot= @ 1637 

MSIMSD ......_ Duplicate ID No.: -

Pa _lof_l 
Sample ID No.: 16-o .. ol- 'DOI 
Sample location: I 6Jv /sOofi 
Sampled By: Fw I t<J 
C.0.C. No.: t6- ID16tJ I 

Type of Sample: 
a Low Concentration 
0 High Concentra~n 

~Slgna~-:~7:1~>: __ .,... ________ ..... 



• 

• 

• 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Pa _I of_l_ 

'1\; Tetra Tech NUS, Inc. 

Project Site Name: . NWS CHARLESTON Sample ID No.: /6-D-O /-1001 
.....;.C..;.T.-0....;1;..;.3.-7/.....;052;....;;;.8;.... ______ · Sample Location: I 6.$1.v/Soo"1 Project No.: 

D Surface Soil 
0 Sjlbsurface Soil 
{VSediment 
D Other: . 
D QA Sample Type: 

TCLVOCS 

TCL SVOCS/ P.EST/ PCBs 

TAL METALS AND CYANIDE 
EXPLOSIVES 
APP. IX voes 
APP. IX SVOCS/ PEST! PCBe 

HERBICIDES 

Low 

MWSD Duplcate ID No.: 

BOZJAR 
. ·; 20ZJAR 

40ZJAR 

40ZJAR 
40ZJAR 

40ZJAR 
40ZJAR 

Sampll:KI By: . AC:'. 
C.O.C. No.: /6- lb;lt>12I 

T)'PJ"Of Sample: 
Oil.ow Concentration 
D High Concentration 



1'::: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_L of _I_ 
Project Site Name: . NWS CHARLESTON Sample ID No.: 
Project No.: CTO 137/ 0528 

0 Surface Soil 
0 Subsurface Soil 

~Sediment a Other: 
D QA Sample Type: 

Analysla 
TCLVOCS 

TCL SVOCS/ PEST/ PCBs 

TAL METALS AND CYANIDE 
EXPLOSIVES 

APP.IXVOCS 

APP. IX SVOCS/ PEST/ PCBs 

HERBICIDES 
ORGANOPHOSPHOUROUS PE 

MS/MSD Duplicate ID No.: - -

Sample Location: 
Sampled By: 
C.O.C.No.: 

. Tyye of Sample: 
J!f:t-....Low·eoncentration 

D High Concentration 

c1,..1t)rtor 

Container Requirements CoUected Other 
3X5gENCORE 

80ZJAR 
. 20ZJAR 

40ZJAR 

40ZJAR -40ZJAR 

40ZJAR -40ZJAR -

SEE- Ff&-; 2-3 

Slgnalure(s): 

• 

• 

• 



• 

• APPENDIX A-9 
SOIL SAMPLE LOG SHEETS 

• 



• 

• 

• 

16- S-OJ- oo 

~ Tetra Tech NL1S, Inc. SOIL & SEDIMENT SAMPLE 

Page_{_ of _r_ 

Project Site Name: . NWS CHARLESTON Sample ID No.: f f$¥'0 ~ -oo. @ 
Sample Location: lwA u 1 6 Project No.: CTO 137/ 0528 

~rfaceSoil 
D Subsurface Soil 
D Sediment 
a Other: 
0 QA Sample Type: 

TCL SVOCS/ PEST/ PCBs 

T AL METALS AND CY ANIOE 

EXPLOSIVES 
APP.IXVOCS 

APP. IX SVOOS/ PEST/ PCBs 

HERBICIDES 

MS/MSD Duplicate ID No.: 

~ 

. ·; 20ZJAR 

40ZJAR 

40ZJAR 
40ZJAR 

40ZJAR 

40ZJAR 

Sampled By: __...__. __ re ........ "" __ _ 
C.O.C. No.: I 7- 1010 o, 

Type of Sample: 
a low Concentration 
D High Concentration 

· Slgnature(a): 

6/ 



"A: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE 

Project Site Name: . NWS CHARLESTON Sample ID No.: 
Project No.: 

~ace Soil 
0 Subsurface Soil a Sediment a Other: 
0 QA Sample Type: 

CTO 137/ 0528 

TCL SVOCS/ PEST/ PCBs 

TAL METALS AND CYANIDE 
EXPLOSIVES 
APP.IXVOCS 

APP. IX SVOCSI PEST/ PCBs 

HERBICIDES 

OAGANOPHOSPHOUROUS PE 

3X5gENCORE 

80ZJAR 
. ·: 20ZJAR 

40ZJAR 
40ZJAR 
40ZJAR 
40ZJAR 
40ZJAR 

Sample Location: s '11.l't v I 6 
Sampled By: ___.. ......... e:= ......... t.v ......... ...._ __ 

C 0. c No. 
1
v • 4A11A, ~ 

• • • u r7' fV VP< ~ 

17- 101001 

Typej!>f Sample: 
fil[ow Concentration 
0 High Concentration 

Slgnature(s): 

69? 0-

• 

• 

• 



• 

• 

• 

[ i l) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

~ Surface Soil 
0 . Subsurface Soil 
0 Sediment 
D Other: 
0 QA Sample Type: 

Method: 

Monitor Aeaclngs 

(Range in ppm): 

NWS CHARLESTON SWMU16/17 RFI 
N0528 

(' 0 l-l- lf.C(" fi1:> f-(l. 0 c.-4. {)(i (3'Z. { s 
f l t.. CZ:. , . C ~ 1-(...(L fi. I lf.

1 
M fi-77h.. (5.-yr__ 

MS/MSD DupDcate ID No.: ---- -· 

Page_ of_ 

Sample ID No.: {lp-S-03-<:b 
Sample Location: _ ..... 1.-& ... s ... o .... "} __ _ 
Sampled By: ~ 

C.O.C. No.: lf!>Oct, 't°St O 

T~ of Sample: 
Low Concentration 
High Concentration 

Slgnature(s): 



( j t;) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

~ Surface Soil 
0 Subsurface Soil 
(] Sediment 
D Other. 
0 OA Sample Type: 

Method: 

Monitor Readings 

(Range in ppm}: 

NWS CHARLESTON SWMU16/17 RFI 
N0528 

C.o '-l-l£.e'"\"1f.O f(lOV'-t.. O~t 5 

{>\LP:./ C.O~fh:.1 &MFi.~'5. 
ft.~ c... ft_, 1C.. , 

MSIUSD Dupllca18 ID No.: - ·-

Page_ of_ 

Sample ID No.: 14-5-Dt-oo 
Sample Location: .... 1 .... 4 ...... S ..... o--'f----
Sampled By: ~ 

C.O.C. No.: '13fil, 't3t o • 
Type of Sample: 

B: Low Concentration 
0 High Concentration 

f 
Slgnature(s): 

• 

• 

• 



• 

• 

"R:: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_Lof 

Project Site Name: . NWS CHARLESTON Sample ID No.: /{, • ,S- or - o 1 

Project No.: CT0137/0528 

0 Surface Soil 
ff Subsurface Soil 
0 Sediment a Other: 
0 QA Sample Type: 

Monilor Readings 

(~lnppm): 

MSIMSD 

TAL METALS AND CYANIDE 

EXPLOSIVES 
APP. IXVOCS 

APP. IX SVOCS/ PEST/ PCBs 

HERBICIDES 
ORGANOPHOSPHOUROUS PE 

DupllQate ID No.: 

Sample Location: /hS.Se 1 -------
Sampled By: __.> .... ·-"'-'-''-----
C.O.C. No.: 1;- 0111101 

Ty_pe of Sample: 
---IJ Low Concentration 
0 High Concentration 

Container Requirements 

3X5gENCORE 

BOZJAR 

: 20ZJAR 

40ZJAR 
40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

· Signature(s): 



-m:I::: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_!_of_' _ • 

Project Site Name: . . NWS CHARLESTON Sample ID No.: (ft,-fr61, o~ 

Project No.: 

0 Surface Soil 
l]: Subsurface Soil 
0 Sediment a Other: 
0 QA Sample Type: 

CTO 137/0528 

TCL SVOCS/ PEST/ PCBs 

TAL METALS AND CYANIDE 
EXPLOSIVES 
APP.IXVOCS 

APP. IX SVOCS/ PEST/ PCBs 

HERBICIDES 
ORGANOPHOSPHOUROUS PE 

MSIMSD Duplcate ID No.: ----- ,__ __ __.:. ____ _ 

Sample Location: _;...r (,;..;~;.;.;.J,.,<> . ..,.1 ----

Sampled By: 'S • ;:;;;,.._ 
C.O.C. No.: ('1>- or,,,11ot 

Type of Sample: 
Ii Low Concentration 
0 High Q,>ncentration 

Container Requirements 

SX6gENCORE 

80ZJAR 

20ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

. 40ZJAR 

40ZJAR 

• 

• 



• 

• 

• 

-n: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_r_ of_/_ 

Project Site Name: . NWS CHARLESTON Sample ID No.: /C. -~- 01 - o( 
Project No.: cto 1s1/os2a 

O Surface Soil 
.g:. Subsurface Soil 
a Sediment a Other: 
0 QA Sample Type: 

TCL SVOCSI PEST/ PCBs 

TAL METALS AND CYANIDE 

EXPLOSIVES 

APP.IXVOCS 

APP. IX SYOCS/ PEST/ PCBs 

HERBICIDES 
ORGANOPHOSPHOUROUSPE 

MSIMSD Duplicate ID No.: 

Sample location: _...;..l_V'..;.~_6_o_i __ _ 
Sampled By: S. rl'' 1... 
C.O.C.No.: f{,-O(p(fCt 

Type of Sample: 
. lfl.ow Concentration 
0 High Concentration 

Container Requlrem111ts 

3X5gENCORE 

80ZJAR ./ 

. ; 20ZJAR ../ 
40ZJAR 
40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 



~ Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project NQ .: · · 

0 Surface Soil 
g:' Subsurface Soil 
a Sediment a Other: 
D QA Sample Type: 

. NWS CHARLESTON 
cto 137/ os2e 

Pa~_,_· of _1 _ 

Sample ID No.: 1/; - " - o)-- o' 
Sample location: -;.,;.IV....;~...,;;.;).,.... __ __,_ 
Sampled By: c.,. /Ji 11. 

C.O.C. No.: tk-o"'"" 1 

Type of Sample: 
ff Low Concentration 
0 High Concentration 

Container Requirements 

3XSgENCORE 

TCL SVOCS/ PEST/ PCBs 8 OZ JAR 

TALMETALSANDCYANIDE 1 20ZJAR 

EXPLOSIVES 4 OZ JAR 
APP. IX VOCS 4 OZ JAR 

APP. IX SVOCS/ PEST/ PCBs 4 OZ JAR 
HERBICIDES 4 OZ JAR . 

, Signature(• : 

MSIMSD ~le ID No.: 

• 

• 

• 



• 

• 

• 

"ft: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: . NWS CHARLESTON 
Project No.: CTO 137/ 0528 

0 Surface Soil 
if Subsurface Soil 
[] Sediment 
a Other: 
0 QA Sample Type: 

Mel1od: 

TCL SVOCS/ PEST/ PCBa 

TAL METALS AND CYANIDE 
EXPLOSIVES 

APP.IXVOC$ 
APP. IX SVOCS/ PEST/ PCBa 

HERSICIOES 
ORGANOPHOSPHOUROUS PE 

80ZJAR 
; 20ZJAR 

40ZJAR 

40ZJAR 
40ZJAR 

40ZJAR 
40ZJAR 

MSIMSD ---
~i 

DupllcatatDNo~ 

Pa _!_of _1_· 

Sample ID No.: f b- ll - t>.) - DC . 
Sample Location: 1bsdo:> ____ ;.,._ __ _ 
Sampled By: S . f"f r '-
C .O.C. No.: ,, _ 01./(01 

Type of Sample: 
if'Low Concentration 
0 High Concentration 

./" 

...,/ 



"Fl:: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_.1_ of_'_ • 

Project Site Name: . NWS CHARLESTON Sample ID No.: 1~-A- 03 - 01 

Project No.: · cro 1a1/os2s 

0 Surface Soil 
if Subsurface Soil 
a Sediment a Other:. 
0 QA Sample Type: 

TCLVOCS 

TCL SVOCSI PEST/ PCBs 

TAL METALS AND CYANIDE 

EXPLOSIVES 
APP.IXVOCS 

APP. IX SVOGSI PEST/ PCBs 

HERBICIDES 
ORGANOPHOSPHOUROUSPE 

Duplicate ID No.: 

t6~-D3-o( -_6 

Sample Location: tt..,iZo l 
Sampled By: S ,,..J'fl«-

C.O.C. No.: 1t,~txP1101 

Type of Sample: 
";@: Low Concentration 
0 High Concentration 

Container Requirements Collected 
3X5 ENCORE 

80ZJAR 
20ZJAR 
40ZJAR 

40ZJAR 

40ZJAR 
40ZJAA 
40ZJAR 

• Other 

• 



• 

• 

• 

"ft: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page~of_'_ 

Project Site Name: . NWS CHARLESTON Sample ID No.: 1'- -6- 01- 01 

Project No.: · cfo 137/ os2a 

0 Surface Soil 
B Subsurface Soil 
D Sediment . 
a Other: 
D QA Sample Type: 

· TCL SVOCSI PEST/ PCBs 

TAL METALS AND CYANIDE 
EXPLOSIVES 
APP.IXVOCS 
APP. IX SVOCSI PEST/ PCBs 

HERBICIDES 
ORGANOPHOSPHOUROUSPES 

MSIMSD Dupllcate ID No.: ---- ---------

80ZJAR 
. , 20ZJAR 

40ZJAR 
40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

Sample Location: _...t(,,:,.,,.S_6_o_s...__ __ _ 
Sampled By: S. rl"''-
C.O.C. No.: /f,,- of,,,11111 

Type of Sample: 
@ Low Concentration 
U High Concentration 

.....,, _,,., 
./ 

""" ./ 
./ 



i:t: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_I of_1_ • 

Project Site Name: . NWS CHARLESTON Sample ID No.: 11,,-15- o~-.::.5"" 

Project No.: CTO 137/0528 

D Surface Soil 
f) Subsurface Soil 
a Sediment a Other: 
D QA Sample Type: 

TCLVOCS 

TCL SVOCSI PEST/ PCBa 

TAL METALS AND CYANIDE 

EXPLOSIVES 

APP.IXVOCS 

APP. IX SVOCS/ PEST/ PCBa 

HERBICIDES 

ORGANOPHOSPHOUROUS PE 

MSIMSD Duplicat. ID No.: 

Sample Location: --'l~f;.;;.S'.;...)_o...;? ___ _ 
Sampled By: .S · rlF /1... 
C.O.C. No.: 11,,,-·o(p/(c>/ 

Type of Sample: 
'f.t Low Concentration 
0 _High Concentration 

Container Requirements 

3XSgENCORE v 
80ZJAR ./ 

; 20ZJAR .,/ 

40ZJAR 

40ZJAR 
40ZJAR 

40ZJAA 

40ZJAR 

Slgnature(s): 

• 

• 



• 

• 

~ Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_C ot_< 

Project Site Name: . NWS CHARLESTON Sample .ID No.: (b-f>-olf~t? 1 

Project No.: CTO 137/ 0528 

D Surface Soil 
{J" Subsurface Soil 
D Sediment 
a Other: 
D QA Sample Type: 

TCL SVOCS/ PEST/ PCBs 

TAL METALS AND CYANIDE 

EXPLOSIVES 

APP. IXVOCS 
APP. IX SVOCS/ PEST/ PCBs 

HERBICIDES 

ORGANOPHOSPHOUROUS P 

MSIMSO DlipllcatelD ~ -

ContalnarR 

3X5gENCORE 

80ZJAR 

. ; 20ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

San:iple Location: /f&,{tSPtl 
Sampled By: ~s:-.~,..~11!"1""L ___ _ 
C.O.C. No.: t6~o<oll-'' 

·Type of Sample: 
B Low Concentration 
D High Concentratk:in 

ulrements 

._,,,,. 

./ 

,,.,, 
./ 
./ 

.. Signature(•): 



"fl: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page-L of _L • 

Project Site Name: . NWS CHARLESTON Sample ID No.: 1{, - ;$-o 'I- oa 
Project No.: cto 1a11 os2a 

D Surface Soil 
.Jr Subsurf~I! Soil 
D Sediment 
a Other: 
0 QA Sample Type: 

TCLVOCS 

TCL SVOCS/ PEST/ PCBs 

TAL METALS AND CYANIDE 
EXPLOSIVES 
APP.IXVOCS 

APP. IX SVOCSI PEST/ PC8s 

HERBICIDES 
ORGANOPHOSPHOUROUSPE 

MSIMSD Duplicate ID No.: 

/b-!-ot.f- o3-J) 

Sample location: 1"1Sl5PY' 
Sampled By: __.....,5 .... r'"'-:-;f~I'-__ _ 

C.O.C. No.: /~- Ol,p//01 

Type of Sample: 
c;fl-- Low Concentration 
D High Concentration 

Container Requirements 

3XSgENX>RE 
BOZJAR 

. ; 20ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

• 

• 



• 

• 

• 

"Fl: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Pa~_/_ of_'_ 

Project Site Name: . NWS CHARLESTON Sample ID No.: 1/,-6- oLf- e:>s;
Sample Location: /b.5/J o :./ Project No.: cto 137/0528 

0 Surface Soil 
-:ff- Subsurface Soil 
D Sediment a Other: 
0 QA Sample Type: 

TCLVOCS 

TCL SVOCS/ PEST/ PCBs 

TAL METALS AND CYANIDE 

EXPLOSIVES 

APP.IXVOCS 

APP. IX SVOCS/ PEST/ PCBs 

HERBICIDES 

ORGANOPHOSPHOUROIJSPE 

MSIMSD DupDcate ID No.: 

80ZJAR 
.. 20ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

Sampled By: ---""!:5~.-;J~.,~,L~---

C.O.C. No.: 1(,- owto1 

Type of Sample: 
iJ. Low Concentration 
0 High Concentration 

..,/ 



9R: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_Lof_r_ .• 

Project Site Name: . NWS CHARLESTON Sample ID No.: 17-/!. - 01 - oo 
Project No.: CTO 137/0528 

1f Surface Soil 
D Subsurface Soil 
D Sediment 
a Other: 
D QA Sample Type: 

TCL SVOCSI PEST/ PCBs 

TAL METALS AND CYANIDE 

EXPLOSIVES 

APP.IXVOCS 

APP. IX SVOCSI PEST/ PCBs 

HERBICIDES 

ORGANOPHOSPHOUROUS PE 

MSIMSD Dupllcate ID No.: -

Sample Location: ·17~/lo / 
Sampled By:. S. ;fr·,c-
C.O.C. No.: · o-oi.0701 

Type of Sample: 
Ji::Low Concentration 
0 High Concentration 

Container Requirements 

3X6gENCORE 

80ZJAR 

. · 20ZJAR v 
40ZJAR 

.,,,.. 
40ZJAR . .,/ 

40ZJAR ..,/ 

40ZJAR ~ 

40ZJAR 

• 

• 



• 

• 

• 

"fl:: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Pa•-'- or _1_ 

Project Site Name: . NWS CHARLESTON Sample ID No.: 17- ~ - 01, 01 

Project No.: CTO 137/0528 

O Surface Soil 
;W" Subsurface Soil 
0 Sediment 
D Other: 
0 QA Sample Type: 

TCL SVOCS/ PEST/ PCBs 

TAL METALS AND CYANIDE 
EXPLOSIVES 

APP.IXVOCS 

APP. IX SVOCS/ PEST/ PCBs 

HERBICIDES 
ORGANOPHOSPHOUROUS PE 

MSIMSD Dupllcate ID No.: -

Sample Location: 1756. () 1 

Sampled By: -3.,..._-~ ........ ,-,'-----
C.O.C. No.: 17-0VtD-io1 

Type of Sample: 
it Low Concentration 
D High Concentration 

Container Requirements 

3X5gENCORE 

80ZJAR 
. ; 20ZJAA 

40ZJAR 

40ZJAA 
40ZJAA 

40ZJAR 

40ZJAR 



"ft: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_L of _L • 

Project Site Name: . NWS CHARLESTON Sample ID No.: /"7-/1>-01- o l. 

Project No.: CTO 137/ 0528 

0 Surface Soil 
:ff: Subsurface Soil 
a Sediment 
a Other: 
0 QA Sample Type: 

Meflod: 

... 
TCLVOCS 

TCL SVOCS/ PEST/ PCBs 

TAL METALS AND CYANIDE 

EXPLOSIVES 

APP.IXVOCS 

APP. IX SVOCS/ PEST/ PCBs 

HERBICIDES 
ORGANOPHOSPHOUROUS 

MSIMSD Duplicate ID No.: 

-

Sample Location: t7Si!# c 1 --------Sam p I ed By: 
C.O.C.No.: 

Type of Sample: 
Et Low Concentration 
D High Concentration 

Container Requirements 

3XSgENCORE 

80ZJAR ...,,,,,_ 

~ 20ZJAR ~ 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

• 

• 



• 

• 

• 

-n: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page......L of _1_ 

Project Site Name: . NWS CHARLESTON Sample ID No.: ·r7- 6- 01- o) 

Project No.: cfo 137/ 0528 

D Surface Soil 
~ Subsurface Soil 
D Sediment . 
O Other: 
[J QA Sample Type: 

Monitor Readings 

<Rans;le In ppm): 

MSIMSD 

TCL SVOCS/ PEST/ PCBs 

TAL METALS AND CYANIDE 

EXPLOSIVES 

APP. IXVOCS 

APP. IX SVOCS/ PEST/ PCBs 

HERBICIDES 
ORGANOPHOSPHOUROUS PE 

Duplicate ID No.: 

Sample Location: r?S.IJ Pt 
Sampled By: _ .... £ ..... r ........ f"""/1..."""· _.__.....__ 

C.O.C. No.: 17-0¥>1>'1•1 

T~pe of Sample: 
if Low Concentration 
[J High Concentration 

Container Requirements 
3X5gENCORE 

SOZJAR 

. i 20ZJAR 
40ZJAR 
40ZJAR 

40ZJAR 
40ZJAR 
40ZJAR 

Slgnalurtl(s): 



-n: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Pa~_,_ of_•_ • 

Project Site Name: . NWS CHARLESTON Sample ID No.: (7- 8-t>;.-oo 
Sample Location: /ll8c).. Project No.: 

it Surtaee ·Soil 
0 Subsurface Soil 
0 Sediment 
a Other: 
0 QA Sample Type: 

TCLVOCS 

CTO 137/ 0528 

TCL SVOCS/ PEST/ PCSs 

TAL METALS AND CYANIDE 

EXPLOSIVES 

APP.IXVOCS 

APP. IX SVOCS/ PEST/ PCSs 

HERBICIDES 

ORGANOPHOSPHOUROUS PE 

Sampled By: ~~-.-,_,)-fl_'-___ _ 

C.O.C. No.: 1J-0t01ol 

Type of Sample: 
. '8= Low Concentration 
D High Concentration 

Container Requirements 
3X6gENCORE 

80ZJAR 
20ZJAR ""' 40ZJAR 
40ZJAR 
40ZJAR 
40ZJAR 
40ZJAR 

Signature(•): 

• 

• 



• 

• 

• 

"Fl: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_r_ of J.._ 

Project Site Name: . NWS CHARLESTON Sample 10 No.: 11-&- o} A" r 
Project No.: CTO 137/0528 

D Surface Soil 
it Subsurface Soil 
0 Sediment 
n Other: 
O QA Sample Type: 

TCL SVOCSI PEST/ PCBs 

TAL METALS ANO CYANIDE 

EXPLOSIVES 
APP.IXVOCS 

APP. IX SVOCS/ PEST/ PCBs 

HERBICIDES 
ORGANOPHOSPHOUROUSPE 

MSIMSD Duplicate ID No.: 

Sample Location: _n....,s ..... 6-.o_._). ___ _ 
Sampled By: S. Nf 11.-
C .O.C. No.: (1-ti\eO-'lo\ 

Type of Sample: 
It Low Concentration 
D High Concentration 

Container Requirements 
3X5gENCORE 

SOZJAR 

. ; 20ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 



"fl: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Pa~-'- of_.'- •-

Project Site Name: . NWS CHARLESTON Sample ID No.: 17- 6-o>- ,03 
Project No.: CTO 137/ 0528 

0 Surface Soil 
.~ Subsurface Soil a Sediment 
a Other: 
D QA Sample Type: 

TCLVOCS 

TCL SVOC$/ PEST/ PCBs 
TAL METALS AND CYANIDE 
EXPLOSIVES 
APP.IXVOCS 

APP. IX SVOCS/ PEST/ PCBs 

HERBICIDES 
OAGANOPHOSPHOUROUS P 

MSIMSD Dupllcate ID No.: 

Sample Location: 1'7~6oc 
Sampled By: _$ ...... """'r'""'~--,a..-----
C.O.C. No.: (\-Q.1ip1b\ 

Type of Sample: 
g Low Concentration 
0 High. Concentration 

Container Requirements 

3X6gENCORE 

BOZJAR 
. ; 20ZJAR 

40ZJAR 

40ZJAR 
40ZJAR 
40ZJAR 
40ZJAR 

• 

• 



• 

• 

"ft:: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_/ of _r_ 

Project Site Name: . NWS CHARLESTON Sample ID No.: 0- f:>-o>--o~ 
. Project No.: CTO 137/0528 

D Surface Soil 
it Subsurface Soil 
0 Sediment 
O Other: 
O CA Sample Type: 

TCLVOCS 
. TCL SVOCSI PEST/ PCBs 

TAL METALS AND CYANIDE 
EXPLOSIVES 
APP.IXVOCS 

APP. IX SVOCS/ PEST/ PCBs 

HERBICIDES 
ORGANOPHOSPHOUROUSPE 

MSIMSD DupHcate ID No.: 

Sample Location: __...17=-.S .... 3:_o..,.).. ____ _ 
Sampled By: S·~ftL. 

C.O.C. No.: 11-0\#..:11o1 

Type of Sample: 
iJ low Concentration 
0 High Concentration 

Container Requirements 
3X6gENCORE 

80ZJAR 

i 20ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 



"Fl: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_t_ of_,_ 

Project Site Name: . NWS CHARLESTON Sample ID No.: 17- 4 - 03 -o:::::> 

Project No.: CTO 137/0528 

· i1 Surface Soil 
0 Subsurface Soil 
D Sedimer'lt .. 
a Other: 
D QA Sample Type: 

TCL SVOCS/ PEST/ PCBs 

TAL METALS AND CYANIDE 

EXPLOStVES 

APP.IXVOCS 

APP. IX SVOCS/ PEST/ PC8s 
HERBICIDES 

ORGANOPHOSPHOUROUS PE 

MSIMSD Dupllcete ID No.: 

Sample Location:· f7~3os 
Sampled By: ---S...-· J...,r-.-1 .... c....__ __ 

C.O.C. No.: ,-, .. ~01 

Type of Sample: 
4f Low Concentration 
0 High Concentration . 

Container Requirements 

3XSgENCORE 

80ZJAR ../. 
; 20ZJAR 

<t,OZJAR ./ 
40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

Signature( a): 

• 

•• 

• 



• 

• 

• 

'1=I:: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_; of _I_ 

Project Site Name: . NWS CHARLESTON Sample ID No.: / /- 8- o~- o' 
Project No.: cto 137/ os2a 

0 Surface Soil 
..g. Subsurface Soil 
a Sediment a Other: 
[1 QA Sample Type: 

TCL SVOCS/ PEST/ PCBs 

TAL METAls ANO CYANIDE 

EXPLOSIVES 
APP.IXVOCS 

APP. IXSVOCSI PEST/ PCBs 
HERBICIDES 
ORGANOPHOSPHOUROUSPE 

MSIMSD Duplcale ID No.: 

-

Sample Location: _?&S_......__o~----
Sampled By: s.ll~• "-
C.O.C. No.: .11-()C..()-.01 

Type of Sample: 
~Low Concentration 
0 High Concentrattc:>n 

Container Requirements 
3X6gENCORE 

80ZJAR 

. ; 20ZJAR -40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 
40ZJAR 



i:t:: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: . NWS CHARLESTON 
Project No.: 

0 Surface Soil 
il Subsurface Soil 
a Sediment a Other: 
0 QA Sample Type: 

CTO 137/ 0528 

TCL SVOCS/ PEST/ PCBs 

TAL METALS ANO CYANIDE 

EXPLOSIVES 

APP.IXVOCS 

APP. IX SVOCS/ PEST/ PCBs 

HERBICIDES 
ORGANOPHOSPHOUROUS PE 

MSIMSO Duplicate ID No.: 

3XSgENCORE 
SOZJAR 

. j 20ZJAR 

40ZJAR 
40ZJAR 
40ZJAR 

40ZJAR 
40ZJAR 

~ c.__--_:.-----~ 

Page_' of_/_ 

Sample ID No.: t 7-~ - o ~ - Di 
Sample Location: 11Sdl>o?. 
Sampled By: ---s-. fJ;...,...,f1 ... \.-__. __ 

C.O.C. No.: r1- °"°,,.l,. 

Type of Sample: 
~Low Concentration 
D High Concentration 

• 

• 

• 



• 

• 

• 

-n:: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_/ of_I 

Project Site Name: . NWS CHARLESTON Sample ID No.: 17-6 ... o ~ - o'5:' 
Project No.: 

0 Surface Soil 
it Subsurface Soir 
D Sediment a Other: 
D QA Sample Type: 

CTO 137/ 0528 

TCL SVOCS/ PEST/ PCBs 

TAL METALS AND CYANIDE 

EXPLOSIVES 
APP.IXVOCS 

APP. IX SVOOS/ PEST/ PCBs 

HERBICIDES 

ORGANOPHOSPHOUROUSPE 

MSIMSD DupUcate ID No.: 

Sample Location: ?7.Sl&>1 
Sampled By: ---,::os-. ,J~f--/'-__ _ 

C.O.C. No.: 1-r-oy,,o.,c1 

Type of Sample: 
-.{f Low Concentration 
0 High Concentration 

Container Requirements 
3XSgENCORE 

80ZJAR 

; 20ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

. Sfgnature(s): 

----- ~--------



. ' 

"R:; Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_Lof_'_ • 

Project Site Name: . NWS CHARLESTON Sample ID No.: /?-~- ()t./-o.:> 
Sample Location: 17.J~oy Project No.: etc 1311 os2a 

~ Surface Soil 
0 Subsurface Soil 
0 Sediment 
O Other: 
0 QA Sample Type: 

TCLVOCS 

TCL SVOCS/ PEST/ PCBa 
TAL METALS AND CYANIDE 

EXPLOSIVES 

~P.IXVOCS 

~P. IX SVOCS/ PEST/ PCBs 
HERBICIDES 

MSIMSD Dupllcllte ID No.: 

sampled By:... .......,s .... -,J-,,-, .... 1..-----
c.o.c. No.: r'?- °""""'o' 
Type of Sample: 
lt Low Concentration 
0 High. Concentration . 

• Contains Requirements 
SX5gENCORE ..,,.,,., 

80ZJAR 
. 20ZJAR ...,/ 

40ZJAR ../ 
40ZJAR 
40ZJAR 

40ZJAR 

• 



• 

• 

• 

"R:: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Pa~_r of_1_ 

Project Site Name: . NWS CHARLESTON Sample ID No.: 11- b- o4- 01 

· Project No.: CTO 137/ 0528 

O Surface Soil 
if Subsurface Soil 
O Sediment 
a Other: 
O QA Sample Type: 

TCL SVOCSI PEST/ PCBs 

TAL METALS AND CYANIDE 
EXPLOSIVES 
APP.IXVOCS 

APP. IX SVOC:S/ PEST/ PCBa 

HERBICIDES 
ORGANOPHOSPHOUROUSPE 

MSIMSD Dupllcele ID No.: -

Sample Location: _.....11....__~6 .... 04__.. ___ _ 
Sampled By: <;, ,.t t '"' . 
C.O.C. No.: 17-""°"""' 
Type of Sample: 
~Low Concentration 
Il High Concentration 

· Container Requirements 

3X5gENCORE 

80ZJAR .,,, . 
1 20ZJAR 

40ZJAR 
40ZJAR 
40ZJAR 
40ZJAR 

40ZJAR 

Signature(•): . 



"fl: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_L of _t_ 

Project Site Name: . NWS CHARLESTON Sample ID No.: 1"1- b-04,.. o~ 
Project No.: cfo 137/ 0528 

D Surface Soil 
i¥ Subsurface Soil 
0 Sediment 
U Other: 
D QA Sample Type: 

TCLVOCS 
TCL SVOCS/ PEST/ PCBs 

. TAL METALS ANO CYANIDE. 
EXPLOSIVES 
APP.IXVOCS 
APP. IX SVOOS/ PEST/ PCBs 
HERBICIDES 

ORGANOPHOSPHOUROUS PE 

MSIMSD. Duplicate ID No.: 

Sample Location: t1$!.ol{ 
Sampled By: ---~ ...... -tJ-f .... ll-___ _ 

C.0.C. No.: 1 "1-0"'1",,01 

Type of Sample: 
if Low Concentration 
0 High Concentration 

Container Requirements 
3X6gENCORE 

80ZJAR ../. 
. ; 20ZJAR v 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

• 

•• 

• 



• 

• 

• 

-n: Tetra Tech NUS, J~. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_I_ of _f_ 

Project Site Name: . NWS CHARLESTON Sample ID No.: r1- 6- Of.\- oS 
Project No.: 

0 Surface Soil 
8':! Subsurface Soil 
U Sediment a Other: 
D QA Sample Type: 

CTO 137/ 0528 

. TCL SVOCS/ PEST/ PCBs 

TAL METALS AND CYANIDE 
EXPLOSIVES 
APP. IXVOCS 
APP. IX SVOCS/ PEST/ PCBs 

HERBICIDES 
ORGANOPHOSPHOUROUS PE 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

Sample Location: _..,..n .. ~!l.;;4,.;;.o_,,4 ___ _ 

Sampled By: $· fJic'-
C.O.C. No.: /7-oi,,°"~' 

Type of Sample: 
8:' Low Concentration 
D High Concentration 

Signature(s): 



9f1:: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Pa~-'- of_!__ 

Project Site Name: . NWS CHARLESTON Sample ID No.: ,.,,~,..,. DS° ' 00 

Project No.: CTO 137/0528 

1Y Surface Soil 
[] Subsurface Soil 
[] Sediment 
0 Other: 
[] QA Sample Type: 

TCLVOCS 

TCL SVOCSI PEST/ PCBs 

TAL METALS AND CYANIDE 

EXPLOSIVES 

APP.IXVOCS 

APP. IX SVOCSI PEsT/ PCBs 

HERBICIDES 

ORGANOPHOSPHOUROUS PE 

MSIMSD Duplicate ID No.: 

-

Sample Location: _..;.,...,..,....~_o..,;;S" ___ _ 
Sampled By: '> ·rJft'--
C.0.C. No.: ,,_Q(,O(,o• 

- Type of Sample: 
~ Low Concentration 
[] High Concentration 

Contain• Requirements 

3X5gENCORE .,,.... 
80ZJAR 

20ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

. Slgnature(s): 

• 

• 

• 



• 

• 

•• 

i:t:: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_i_ of _ 1_ 

Project Site Name: . NWS .. CHARLESTON Sample ID No.: 17- jJ- o'i>-t:>I> 
Sample Location: rrJ. o(" Project No.: · 

~urface Soil 

CTO 137/ 0528 

1t Subsurface Soil 
D Sediment 
D Other: 
0 9A Sample Type: 

USIMSD 

TCL SVOCS/ PEST/ PCBs 

TAL METALS AND CYANIDE 

EXPLOSIVES 
APP.IXVOCS 

APP. IX SVOCS/ PEST/ PCBs 

HERBICIDES 
ORGANOPHOSPHOUROUSPES 

Duplicate ID No.: 

,..---

3X5gENCORE 

80ZJAR 

20ZJAR 

-------Sampled By: f.rJ'flL 

C.O.C. No.: 17-01-D1.Pc1 

Type of Sample: 
if Low Concentration 
D High ConcentratiOn 

40ZJAR · -. 

40ZJAR 

40ZJAR 

4.0ZJAR 

4.0ZJAR 

Slgnature(s): . 



"Fl: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_/_ of _I_ 

Project Site Name: . NW~ CHARLESTON Sample ID No.: 11-6- oS- o~ 
Project No.: cfo 137/ os2a 

D Surface Soil 
Jr Subsurface Soil 
D Sediment a Other: 
D 0A Sample Type: 

MSIMSO 
.,,.-----

Analysis 

TCLVOCS 

TCL SVOCSf PEST/ PCBs 

TAL METALS ANO CYANIDE 

EXPLOSIVES 

APP.IXVOCS 
APP. IX SVOCS/ PEST/ PcBs 
HERBICIDES 

ORGANOPHOSPHOUROUS PE 

Duplicate ID No.: 

Sample Location: · nMil'.~ 
Sampled By: ---!s~.--IJfJ!"°!t .... 1t.. ___ _ 

C.O.C. No.: 11- °"o.,_,.., 

Type of Sample: 
Q::.Low Concentration 
0 High Concentration 

Container Requirements Colee led Other 
3X6gENCORE 

BOZJAR 

} 20ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

· Signalure(s): 

• 

• 

• 



• 

• 

• 

1=I:: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

· Page_Lot_I_ 

Project Site Name: . NWS CHARLESTON Sample ID No.: ,..,_ f:>-ot;-o\ 
Project No.: CTO 137/ 0528 

D Surface Soil 
*'Subsurface Soil 
D Sediment 
a Other: 
D OA Sample Type: 

Mellod: 

Anatysls 

TCLVOCS 

TCL SVOCS/ PEST/ PCBs 

TAL METALS AND CYANIDE 

EXPLOSIVES 

APP.IXVOCS 

APP. IX SVOCS/ PEST/ PCBs 

HERBICIDES 

ORGANOPHOSPHOUROUS PE 

MSIMSD Duplicate ID No.: -

Sample Location: __.1"!"'7_s._k.;;.+~-----
Sampled By: $. ,..J"f I~ 
C.O.C. No.: 17-ovcv.oJ 

Type of Sample: 
'(J Low Concentration 
0 High Concentration 

Container Requirements Collected Other 
3X5gBCORE 

80ZJAR 
.. 20ZJAR 

40ZJAR 
40ZJAR 
40ZJAR 

.40ZJAR 
40ZJAR 

· ·· Signature(•): 



"ft: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

P J_of_1 _ 

Project Site Name: . . NWS CHARLESTON Sample ID No.: /7- I'>- Ot.- oo 
Project No.: Cfo 137/0528 

.g. Surface Soil 
0 Subsurface Soil 
a Sediment . a Other: 
ll OA Sample Type: 

MSIMSD ---

TCL SVOCS/ PEST/ PCSs 

TAL METALS AND CYANIDE 
~IVES 

APP.IXVOCS 

APP. IX SVOCS/ PEST/ PCBs 

HERSICIDES 
ORGANOPHOSPHOUROUS 

Dupllcate ID No.: 

. ; 20ZJAR 

40ZJAR 
40ZJAFI 
40ZJAR 

40ZJAR 

40ZJAR 

Sample Location: t7.l4 o" 
Sampled By: --s-.,..-fl-" ___ _ 
C.O.C. No.: n-ok<&el 

Type of Sample: 
B Low Concentration 
0 High Concentration 

..,/ 

../ 

• 

• 

• 



• 

•• 

• 

"A: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page~of_,_ 

Project Site Name: . NWS CHARLESTON Sample ID No.: / 7- 8- (Ur o 1 

Project No.: CTO 137/ 0528 

0 Surface Soil 
~ Subsurface Soil 
0 Sediment a Other: 
D OA Sample Type: 

Analysis 

TCLVOCS 

TCL SVOCSI PEST/ PCBs 

TAL METALS AND CYANIDE 

EXPLOSIVES 

APP.IXVOCS 

APP. IX SVOCSI PEST/ PCBs 
HERS IC IDES 

Duplicate ID No.: ,--------MSIMSD -

Sample Location: . /7$.(},.o(,,,. 
Sampled By: --.....,?:,...-,.,-,-,-..'----
C.O.C. No.: 0-~01 

Type of Sample: 
D Low Concentration 
0 High Concentration 

Container Requirements Col acted Oller 
3X5gENCORE ../ 

SOZJAR ../. 
20ZJAR v 
40ZJAR -40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 



"A: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

PaQE'_I_ of _1 • 

Project Site Name: . NWS CHARLESTON Sample ID No.: 11-'1- Ob ... ol, 
Project No.: CTO 137/0528 

0 Surface Soil 
if Subsurface Soil a Sediment 
a Other: 
D QA Sample Type:. 

MSIMSD ---

TCLVOCS 

TCL SVOCS/ PEST/ PCSs 

TAL METALS AND CYANIDE 

EXPLOSIVES 

APP. IXVOCS 

APP. IX SVOCSI PEST/ PCBs 
HERBICIDES 
ORGANOPHOSPHOUROUSPE 

Duplicate ID No.: 
....... ___ ..:.---

3X5gENCORE 

BOZJAR 

i 20Z~ 
40ZJAR 

40ZJAR 

40ZJAA 

40ZJAA 

40ZJAR 

Sample Location: _.:.,.f/.:.=Sl;;..:oc.~·1t..----
Sampled By: <;.. r1 ' a 1.-

C .O. C. No.: 0-01.P>1pc1 

Type of Sample: 
if Low Concentration 
D High Concentration 

...,,,,. 

· Slgnature(s): 

• 

• 



• 

• 

• 

"R::: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_/_ of _I_ 

Project Site Name: . NWS CHARLESTON Sample ID No.: 17-6,,. Dfr ctf" 
Project No.: CTO 137/0528 

0 Surface Soil 
';i' Subsurface Soil 
D Sediment 
a Other: 
D QA Sample Type: 

TCLVOCS 

TCL SVOCS/ PEST/ PCBs 

TAL METALS ANO CVANIDE 
EXPLOSIVES 

APP.IXVOCS 

APP. IX SVOCS/ PEST/ PCBs 

HERBICIDES 
ORGANOPHOSPHOUROUSPE 

MSIMSD °"PUCete ID No.: -----

Sample Location: nc,.6 oj; 
Sampled By: ~s:!"".-,.-<£,...,,~'------

c.o.c. No.: ,,., - O<P~' 

Type of Sample: 
ff Low Concentration 
0 High Concentration 

Container Requirements Olher 
3X6gENCORE 

BOZJAR 

. i 20ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 
40ZJAR 

40ZJAR 



"R:: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_Lof_,_ 

Project Site Name: . NWS CHARLESTON Sample ID No.: /7-6- 07-00 

Project No.: CTO 137/0528 

jf- Surface Soil a Subsurface Soil 
D Sediment 
a Other: 
a QA Sample Type: 

MSIMSD ----

TCLVOCS 

TCL SVOCS/ PEST/ PCBa 

TAL METALS AND CYANIDE 

EXPLOSIVES 

APP.IXVOCS 

APP. IX SVOCS/ PEST/ PCBa 

HERBICIDES 

ORGANOPHOSPHOUROUSPE 

Duplicate ID No.: 

Sample Location: __ ,_7._'.stl~o_.7 __ _ 
Sampled By: s. rFft'-
C.O.C. No.: 

Type of Sample: 
rf Low Concentration 
D High Concentration 

Container Requirements 

3X5gENCORE 

BOZJAR 

20Z.JAR . ./ 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

Signature( a): 

• 

•• 

• 



• 

• 

• 

-i:t::: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_;_ of _f_ 

Project Site Name: . NWS CHARLESTON Sample ID No.: f7- f':> - /J 7- o I 
Project No.: CTO 137/ 0528 

D Surface Soil 
~Subsurface Soil 
D Sediment a Other: 
[J QA Sample Type: 

TCL SVOCSI PEST/ PCBs 

TAL METALS ANO CYANIDE 
EXPLOSIVES 

APP.IXVOCS 

APP. IX SVOCSI PEST/ PCBs 

HERBICIDES 
ORGANOPHOSPHOUROUSPE 

MSIMSD Duplicate ID No.: -

Sample location: _a_~ .... 6_0._1 ___ _ 
Sampled By: s. iJfl'-
C.O.C. No.: r>'Cft:>Dt..<>' 

Type of Sample: 
fr low Concentration 
D High Concentration 

Container Requirements 

3XSgENCORE 
80ZJAR 

20ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

SlgnalUre(s): 



9fl:: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_,_ of_' _ 

Project Site Name: NWS CHARLESTON Sample ID No.: 17-6- t:>7- a"' 
Project No.: CTO 137/ 0528. 

0 Surface Soil 
~Subsurface Soil 
a Sediment 
a Other: 
0 QA Sample Type: 

TCLVOCS 

TCL SVOCSI PEST/ PCBs 

. TAL METALS ANO CYANIDE 
EXPLOSIVES 
APP.IXVOCS 

APP. IX SVOCS/ PEST/ PCBs 
HERBICIDES 

ORGANOPHOSPHOUAOUS PE 

MSIMSD Dupllcate ID Ne>.: -

Sample Location: _._n....,~_6_.,_._ __ _ 
Sampled By: S. ,Jf/t.. 
C.O.C. No.: 1""7- oi&Ot, o 1 

Type of Sample: 
,ff' Low Concentration 
0 High Concentration 

Container Requirements 

3X5gENCORE 

BOZJAA 
20ZJAR 
40ZJAR 
40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

Slgnature(s): 

l 

• 

• 

• 



• 

• 

• 

"fl:: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

~-l_ot_f 

Project Site Name: . NWS CHARLESTON Sample ID No.: 11-6, t:rl ... 0$" 
Project No.: CTO 137/ 0528 

0 Surface Soil 
'fie Subsurface Soil 
D Sediment 
a Other: 
lJ .QA Sample Type: 

· .. ;m;;,_, ........ , J•" • ,:,.,.,,,. 

Analysis 

TCLVOCS 

TCL SVOCS/ PEST/ PCBs 

TAL METALS AND CYANIDE 

EXPLOSIVES 
APP.IXVOCS 

APP. IX SVOCS/ PEST/ PCBs 

HERBICIDES 

ORGANOPHOSPHOUROUSPES 

Sample location: _n ....... } ... a_o_7 _____ _ 
Sampled By: S . .J ~''"' 
C.O.C. No.: 1-i-e>""'°"'o' 

Type of Sample: 
:ff low Concentration 
D High Concentration 

Container Requirements Collected Other 
3X5gENCORE 

BOZJAR 

20ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 
40ZJAR 

Signature(s): 



"A:: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_L of _I_ 

Project Site Name: · 
Project No.: 

. NWS CHARLESTON Sample ID No.: 17- &- 01> - oo 
CTO 137/ 0528 

gc:. Surface Soil 
. 0 Subsurface Soil 
0 Sediment 
a Other: 
0 QA Sample Type: 

Monitor Readings 

(Range in ppm): 

MS/MSD 

TCl SVOCSI PEST/ PCBs 

TAL METALS AND CYANIDE 

EXPLOSIVES 

APP. 1x voes . 
APP. IX SVOCS/ PEST/ PCBs 

HERBICIDES 

Duplicate ID No.: 

Sample location: t? S.&03 
Sampled By: -"""!fP",-N..,..f'-/ c..----
c.o.c. No.: 11- ~f,oc, o t 

Type of Sample: 
if Low Concentration 
D High Concentration 

Container Requirements 
3X5gEl'CORE 

80ZJAR 

20ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

• 

• 

• 



• 

• 

• 

'1=I:: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

D Surface Soil 
iJ. Subsurface Soil 
a Sediment 
0 Other: 
0 QA Sample Type: 

onitor Readings 

(Range In ppm): 

. NWS CHARLESTON . 
CTO 137/ 0528 

Page_1 of _1_ 

Sample ID No.: (1-/.,- o&- o\ 

Sample Location: _.-n;_...;S:.l>OS;.....;;;. ___ .,.. 

Sampled By: >· """''-
C.O.C. No.: 11-D(l()tiO\ 

Type of Sample: 
8 Low Concentration 
0 High Concentration 

Container Requirements 
3X6gENCORE 

TCL SVOCS/ PEST/ PCSs 8 OZ JAR 

TAL METALS AND CYANIDE 2 OZ JAR 

EXPLOSIVES 4 OZ.JAR 

APP. IX voes 4 oz JAR 

APP. IX SVOCSI PEST/ PCBs 4 OZ JAR 

HERBICIDES 4 OZ JAR 

ORGANoPHOSPHOUROUS PES 4 OZ JAR 

Slgnature(s): 

MSIMSD Duplicate ID No.: ------



"ft: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_t of!_ 

Project Site Name: . NWS CHARLESTON Sample ID No.: 17- 6- ot)- o~ 
Project No.: 

D Surface Soil 
'{j' Subsurface Soil 
0 Sediment a Other: 
0 QA Sample Type: 

. ,_.,,;,,,. 

TCLVOCS 

CTO 137/0528. 

TCL SVOCSI PEST/ PCBs 

TAI. METALS ANO CYANIDE 
EXPLOSIVES 
APP.IXVOCS 

APP. IX SVOCS/ PEST/ PCBs 

HERBICIDES 
ORGANOPHOSPHOUROUSPES 

MSIMSD Duplcate ID No.: 

Sample Location: /7StJt>IJ, 
Sampled By: ......i.5.,..·;..;fl~{,_,i,.,;:4....._ __ _ 

C.O.C. No.: 1,-C>U>01po1 

Type of Sample: 
tl Low Concentration 
0 High Coooentration 

Conlainer Requfrements Collecllld Other 

3X5gENCORE 

BOZJAR 

20ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

------ ----------

• 

• 

• 



91L Tetra Tech NUS, Inc. • . __ ...... ________ __. 
.--- P9_•_ of _t_ 

SOIL & SEDIMENT SAMPLE LOG SHEET 

• 

• 

Project Site Name: . NWS CHARLESTON Sample ID No.: ti-(,~ C6 - oS 
Project No.: cTo 1a1/ os2a 

0 Surface Soil 
~Subsurface Soil 
U Sediment 
D Other: 
D QA Sample Type: 

TCL SVOCS/ PEST/ PCBa 

TAL METALS AND CYANIDE 
EXPLOSIVES 
APP.IXVOCS 

APP. IX SVOCS/ PEST/ PCBa 

HERBICIDES 

MSIMSD Duplicate ID No.: 

Sample Location: n~&c6 
Sampled By: _S.,,..·_f'l,_1"""'11. .. -----
c.o.c. No.: 1'1-oteC!t!c?• 

Type of Sample: 
1}'- Low Concentration 
D High Concentration 

Container Requirements 
3X5gENCORE 

80ZJAR 
· 20ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

Slgnature(s): 

' . 



~ Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

P._,_of_1_ 

Project Site Name: . NWS CHARLESTON Sample ID No.: /7-&-of- oo 
Project No.: 

,.W-Surface Soil 
O Subsurface Soil 
O Sediment 
a Other: 
0 QA Sample Type: 

CTO 137/ 0528 

TCL SVOCSI PEST/ PCBs 

TALMETALS AND CYANIDE 
EXPLOSIVES 
APP. IXVOCS 
APP. IX SVOCS/ PEST/ PCBs 

HERBICIDES 
ORGANOPHOSPHOUROUS PE 

Sample location: t7jt!Jo't --------Sa mp I ed By: ,5. rJflc.. 

C.O.C. No.: 17-"""°""' 
Type of Sample: 
..@:' Low Concentration 
D High Concentration 

Container Requlr8ments 
3X5gENCORE 

80ZJAR 

20ZJAR 
40ZJAR 
40ZJAR 
40ZJAR 

40ZJAR 

40ZJAR 

• 

•• 

• 



• 

• 

• 

-n::: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_,_ of_, 

Project Site Name: . NWS CHARLESTON ·Sample ID No.: (7-(>- o'i- 01 

Project No.: CTO 137/ 0528 

0 Surface Soil 
if: Subsurface Soil 
0 Sediment a Other: 
{] QA Sample Type: 

Analysis 

TCL Voes 
TCL SVOCS/ PEST/ PCBs 

TAL METALS 'AND CYANIDE 

EXPLOSIVES 

APP.IXVOCS 

APP. IXSVOCS/ PEST/ PCBs 

HERBICIDES 

ORGANOPHOSPHOUROUSPES 

.it.·.:' .. 

MSIMSD Duplicate ID No.: 

Sample Location: · 1"7S.&of 
· s_~mpled By: s . ....¥'1<-
c.o.c. No.: r1-~1 

Type of Sample: 
. 1f Low Concentration 
0 High Concentration 

Container Requirements Collected 
3 X 5 g Et«:X>RE .,/ 

80ZJAR ..,,.,,.,, 

20ZJAR ..,,,,,, 
40ZJAR 

_.,.... 
40ZJAR 

40ZJAR 
40ZJAR 

40ZJAR 

Othllr 



"fl:: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page~of_t_ 

Project Site Name: . NWS CHARLESTON Sample ID No.: 17- /,.-di - ~ ':r. 
Sample Location: _..::.1_-"l_S..;;;!P&r __ _.__ Project No.: CTO 1s11os2a 

[l Surf ace Soil 
ft= Subsurface Soil 
D Sediment 
D Other: 
D QA Sample Type: 

TCLVOCS 

TCL SVOCSI PEST/ PCBs 

TAL METALS AND CYANIDE 

EXPLOSIVES 

APP.IXVOCS 

APP. IX SVOCSI PEST/ PCBs 

HERBICIDES 

ORGANOPHOSPHOUROUSPE 

MSIMSD Duplicate ID No.: -

Sampled By: s. ,Jft'-
C.O.C. No.: 

Type of Sample: 
'ff Low Concentration 
[l High Concentration 

Container Requirements 
3 X 5 9 ENX>RE 

80ZJAR 

20ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

.. 

• 

• 

• 



• 

• 

• 

i:t::: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_L of _ 1_ 

Project Site Name: . NWS CHARLESTON Sample ID No.: r?-~ o'I- o~ 
Project No.: CTO 137/ 0528 

D Surface Soil 
fr Subsurface Soil 

··a Sediment 
. 0 Other: 

D QA Sample Type: 

TCL SVOCSI PEST/ PCBs 

TAL METALS AND CYANIDE 
EXPLOSIVES . 

APP. IXVOCS 
APP. IX SVOCSI PEST/ PCBe 

HERBICIDES 
ORGANOPHOSPHOUROUSPES 

MSIMSD Dupllcate ID No.: 

Sample Location: I' 73i,! 09 -------Sampled By: s . ..J ~ / ._ 

C. O.C. No.: r'1-01,1>1.oi 

Type of Sample: 
~ Low Concentration 
0 High Concentration 

Container Requirements 
3X5 ENCORE 

80ZJAR 

20ZJAR 

. 40ZJAR 
40ZJAR 
40ZJAR 
40ZJAR 

40ZJAR 

Slgnature(s : 



-n::: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_l_of_f_ 

Project Site Name: . NWS CHARLESTON Sample ID No.: ti-I':>- 10 - oo 
Project No.: cfo 131/os2a 

it Surface Soil . 
-D Subsurface Soil 
0 Sediment 
0 Other: 
D QA SampleType: 

TCL SVOCSI PEST/ PCBs 
TALMETALSANOCYANIDE 

EXPLOSIVES 
APP.IXVOCS 
APP. IX SVOCS/ PESTIPCBs 

HERBICIDES 
ORGANOPHOSPHOUROUS PE 

MSIMSD Duplicate ID No.: . 

3X5gENCORE 

80ZJAR 

20ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 
40ZJAR 

Sample Location~ -li:-11_,~...:;;.1_.:::i ___ _ 

Sampled By: 5.,.sf11... 
C.O.C. No.: 11~~{,"'5"01 

Type of Sample: 
SC Low ConcentraUQn 
D High Concentration 

· Slgnature(s): 

• 

•• 

• 



• 

• 

"fl: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_r of_< _ 

Project Site Name: . NWS CHARLESTON Sample ID No.: 1"7- p- /o - o 1 

Project No.: cto 137/ os2a 

Q Surface Soil 
if Subsurface Soil 
D Sediment 
0 Other: 
0 QA Sample Type:. 

TCL SVOCSI PEST/ PCBs 
TAL METALS AND CYANIDE 

EXPLOSIVES 

APP.IXVOCS 
APP. IX SVOCS/ PEST/ PCBs. 

HERBICIDES 

ORGANOPHOSPHOUROUSPES 

M8.IMSD Duplicate ID No.: -

3XSgB«:ORE. 

BOZJAR 

20ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

Sample Location: f7J.6 to 
Sampled By: _..,,s ......... ,..J-1-1<-.... ---

c.o.c. No.: r-7-~)TJ 1 

Type of Sample: 
lf-Low Concentration 
0 High Concentration 

-

.. 

SlgMture(s): 



1=I: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Paget_! of _I_ 

Project Site Name: . NWS CHARLESTON Sample ID No.: f7-(r to - o ~ 
Sample Location: t7 l61 o Project No.: CTO 137/ 0528 

0 Surface Soil 
1J. Subsurface Soil 
0 Sediment a Other: 
D QA Sample Type: 

TCL SVOCS/ PEST/ PCSs 

TAL METALS AND CYANIDE 

EXPLOSIVES 

APP.IXVOCS 

APP. IX SVOCS/ PEST/ PCBs 

HERBICIDES 

ORGANOPHOSPHOUROUSPE 

MSIMSD Duplicate ID No.: -

20ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

_ __,,,........,. ___ _ 
Sampled By: s. rJ'f ''-
C.0.C. No.: ,.....,_ ()(p:>S"QI 

Type of Sample: 
Qt Low Concentration 
0 High Concentration 

v 

. Signature(•): 

• 

• 

• 



• 

• 

"fl: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_,_ of _I_ 

Project Site Name: . NWS CHARLESTON Sample ID No.: /7-p-/o - oS
Sample Location: t7s.P o Project No.: CTO 137/ 0528 

0 Surface Soil 
if Subs_urface Soil 
0 Sediment a Other: 
0 QA Sample Type: 

TCL SVOCS/ PEST/ PCBs 

TAL METALS AND CYANIDE 

EXPLOSIVES 
APP.IXVOCS 

APP. IX SVOCS/ PEST/ PCBs 

HERBICIDES 

ORGANOPHOSPHOUROUS. PES 

MSIMSD Duplicate ID No.: 

-

Sampled By: .;.,,.1f 1 '-

C. O.C. No.: t7-e>ft;>05"01 

Type of Sample: 
B Low Concentration 
0 High Conoentratkm 

Container ReqUireenents 
3X5gENCORE 

BOZJAR 
20ZJAR 
40ZJAR 
40ZJAR 
40ZJAR 

40ZJAR 

40ZJAR 

Slgnature(s): 



"fl:: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_Lof_f 

Project Site Name: . NWS CHARLESTON Sample ID No.: 17-8 • If - oo 
Project No.: cto 137/ os2a 

.g Surface Soil 
D Subsurface Soil 
D Sediment a Other:. 
D QA Sample Type: 

TCLVOCS 

TCL SVOCS/ PEST/ PCSs 

... T AL METALS AND CYANIDE 

EXPLOSIVES 

APP.IXVOCS 

APP. IX SVOCS/ PEST/ PCBs 

HERBICIDES 

ORGANOPHOSPHOUROUSPE 

MSIMSD Duplicate ID No.: 

-

Sample Location: t7Sl>ll 
Sampled By: --=s-.,.s---F1_<.. ___ _ 

C.O.C. No.: f7-0(,pD(pe1 

Type of Sample: 
-H Low Concentration 
D High Concentration 

Container Requirements 

3X5gENCOAE 

80ZJAR v 
20ZJAR 

40ZJAR ....,.;' 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

• 

• 

• 



• 

• 

• 

"ft: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: . NWS CHARLESTON 
Project No.: 

0 Surface Soil 
.ff:. Subsurface Soil 
0 Sediment 
a Other: 
0 QA Sample Type: 

TCLVOCS · 

CTO 137/ os2a 

TCL Sy(JCSI PEST/ PCBs 

TAL METALS AND CYANIDE 

EXPLOSIVES 

APP.IXVOCS 

APP. IXSVOCS/ PEST/ PCBs 
HERBICIDES 
ORGANOPHOSPHOUROUSPE 

ContalnerR 

3X6gENCORE 

80ZJAR 

. , 20ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

Pa _r_of_/_ 

SamplelONo.: 17-~/l-ol 

Sample Location: l]JI":, 11 
Samp~dBy: ~~s~.,.., ........ 1-,~~~~-
c.o.c. No.: n-~1 

Type -0f Sample: 
...W- Low Concentration 
. D High Concentration 

ulrements 

---_..,, 
..,,,,.. 
_... 
_,,,. 

........ 

Slgnatu~a): 



~ Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_t of_r_ • 

Project Site Name: . NWS CHARLESTON Sample ID No.: 17- 6-11 - t> ~ 
Sample Location: t7ld 11 Project No.: CTO 137/ 0528 

D Surface Soil 
"if' Subsurface Soil 
0 Sediment a Other: 
0 QA Sample Type: 

TCL SVOCS/ PEST/ PCBs 
TAL METALS AND CYANIDE 
EXPLOSIVES 
APP.IXVOCS 
APP. IX SVOCS/ PEST/ PCBs 

HERBICIDES 
ORGANOPHOSPHOUROUS PE 

MSIMSD Dupllcale ID No.: -

Sampled By: -~)~,-,.,-, ..... ,'-___ _ 

C.O.C. No.: //-ot1oc.,cH 

Type of Sample: 
· ..{flow Concentration 
. 0 High Concentration 

Contahw Requirements 

3X5gENCORE .....,.,,, 

80ZJAR "'-I 

! 20ZJAR ../ 
40ZJAR ...,.; 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

. Signature(•): 

• 

• 



• 

• 

• 

"ft: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_!_ of _I_ 

Project Site Name: . NWS CHARLESTON Sample ID No.: 11-tS-11- of 

Project No.: CTO 1377 0528 

0 Surface Soil 
-if' Subsurface Soil 
0 Sediment . 
a Other: 
D QA Sample Type: 

TCL SVOCSI PEST/ PCBs 

TAL METALS AND CYANIDE 
EXPLOSIVES 
APP. IXVOCS 

APP. IX SVOCSI PEST/ PCBs 

HEASICIDES 
ORGANOPHOSPHOUROUS PE 

MSIMSD DupllcAte ID No.: -

Sample Location: 17 U,11 
Sampled By: - ..... 5 .... , rl--..f !_'-__ _ 
C .. 0.C. No.:.. ,..,_°""'"*'"' 
Type of Sample: 
B Low Concentration 
D High Concentration 

Container Requirements 

3XS9ENCORE 

BOZJAR 

i 20ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 



~ Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

P~-' of_f_ 

Project Site Name: . NWS CHARLESTON . Sample ID No.: 17- 6-1'). - oo 
Project No.: CT0137/0526 

~ Surface Soil 
D Subsurface Soil 
·a Sediment a Other: 
D QA Sample Type: 

Analysis 

TCL voes 
TCL SVOCSI PEST/ PCBs 

TAL METAL$ AND CYANIDE 

EXPLOSIVES 

APP. IXVOCS 

APP. IX SVOCSI PEST/ PCBs 

HERBICIDES 

ORGANOPHOSPHOUROUSPE 

MSIMSD 

Sample location: 17 SlS1 J-
Sampled By: --s-. _c-)_1_r._c... __ _ 

C.O.C. No.: Q -ow.o701 

Type Qf Sample: 
,Q- Low Concentration 
D High Concentration 

Container Requirements Colected Other 
3X5gENCORE ,/ 

80ZJAR ./ 

20ZJAR ". 
40ZJAR ..,,,,. 
40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

Slgnature(s): 

• 

• 

• 



• 

• 

• 

"ff: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_/ of_/_ 

Project Site Name: . NWS CHARLESTON Sample ID No.: 11..,./rtJ.~01 

Project No.: . CTO 137/ 0528 

D Surface Soil 
jJ::'" Subsurface Soil 
D Sediment 
·D Other: 
0 QA Sample Type: 

TAL METALS AND CYANIDE 

EXPLOSIVES 

APP.IXVOCS 

APP. IX SVOCS/ PEST/ PCBs 

HERBICIDES 

OAGANOPHOSPHoUROUS PE 

MSIMSD Dupllcale ID No.: 

20ZJAR 

40ZJAA 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

Sample Location: _1.,,.1_s_i_1 .... ,l... ___ _ 

Sampled By: S. ,.J t 1'-
C.O.C. No.: Q-o'107Dt 

Type of Sample: 
tr-Low Concentration 
0 High Concentration 

../" 
_,. 
_.,.. 
V' 

Slgnature(s): 



1=I:: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Pa~-'- of_,_ 

Project Site Name: . NWS CHARLESTON _ Sample ID No.: ,, ... f;,- 1>~ o~ 
-c•t"=o~1""'s!"!!!l!'PI ~os~2~a,_ _____ _. ·Sample Location: 11".:t ! ').. Project No.: 

[] Surface Soil 
~Subsurface Soil 
0 Sediment 
D Other: 
[] QA Sample Type: 

MSIMSD ---

TCL SVOCS/ PEST/ PCBs 

TAL METALS AND CYANIDE 
EXPLOSIVES 
APP.IXVOCS 

APP. IX SVOCS/ PEST/ PCBs 

HERBICIDES 
ORGANOPHOSPHOUROUSPE 

Dupllcate ID No.: 

-------Sampled By: ~ . r' cu ... 
C.O.C. No.: /?-ovo7D' 

Type ofSample: 
if Low Concentration 
[] High Concentration 

3X5gENCORE 

80ZJAR 

20ZJAR 

40ZJAR 

40ZJAR 
40ZJAR 
40ZJAR 

40ZJAR 

• 

• 

• 



• 

• 

• 

"fl: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_/_ of_<_ 

Project Site Name: . NWS CHARLESTON Sample ID No.: 17- /.- t).-o5 
Sample Location: __.C1'>1....:.c;.;.;~;;;,1.;;..J-__.. __ Project No.: CTO 137/0528 

D Surface Soil 
.ft Subsurface Soil 

_ D Sediment a Other: 
D QA Sample Type: 

TCL SVOCSf PEST/ PCBa 

TAL METALS AND CYANIDE 
EXPLOSIVES 

APP.IXVOCS 

APP. IXSVOCSIPEST/PCBs 

HERBICIDES 

ORGANOPHOSPHOUROUSPE 

MSIMSD Dupllcale ID No.: -

Sampled By: $· JJ<tL 
C.O.C. No.: tJ-01,,01"1 

Ty~e of Sample: 
'fftow Concentration 
0 High Concentration 

Container Ffequirements 

3X5gENCORE 

80ZJAR 

.· 20ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

Signature(• : 



"fl:: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: . NWS CHARLESTON 
Project No.: . CTO 137/ 0528 

-,8- Surface Soil 
D Subsurface Soil 
D Sediment 
a Other: 
D QA Sample Type: 

~~~~~----~~----~ 

Page_/_ of _f_ 

Sample ID No.: /7- I!- I J - 60 
Sample Location: n S' 6 t ~ 
Sampled By: S , ,J f'/ L 

C.O.C. No.: t1- O(...o~OI 

Type of Sample: 
tf--Low Concentration a High Concentration 

Contafher Requlrementa 

3X6gEtcORE 

TCL SVOCSI PEST/ PCBs 80ZJAR .../" 
TAL METALS AND CYANIDE 20ZJAR 

EXPLOSIVES 40ZJAR 

APP.IXVOCS 40ZJAR 

APP. IX SVOCS/ PEST/ PCBs 40ZJAR 

HERBICIDES 40ZJAR 

ORGANOPHOSPHOUROUSPES 40ZJAR 

MSIMSD Duplicate ID No.: ------

• 

• 



• 

• 

• 

-n:: Tetra Tech NUS, Inc .. SOIL & SEDIMENT SAMPLE LOG SHEET 

P~_t_of_f_ 

Project Site Name: . NWS CHARLESTON Sample ID No.: /7-6 -1 ~ - o 1 

Sample location: 17S61 1 Project No.: CTO 137/ 0528 

0 Surface Soil 
~ Subsurface Soil 
0 Sediment 
D Other: 
0 OA Sample Type: 

TCLVOCS 
TCI. SVOCS/ PEST/ PCBs 

TAL METALS AND CYANIDE 

EXPLOSIVES 
APP.IXVOCS 

APP. IX SVOCS/ PEST/ PCBs 

HERBICIDES 
ORGANOPHOSPHOUROUS PE 

MSIMSD Duplicate ID No.: 

Sampled By: · --'s-=, ,J=f--1-..c... __ _ 

C.O.C. No.: ,-,~~' 

Type of Sample: 
'8- Low Concentration 
D High. Concentration 

Container Requirements 
3X5gENCORE 

SOZJAR 

20ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 
40ZJAR 

40ZJAR 

· Signature(s): 



"R::: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_I_ of_,_ 

Project Site Name: . NWS CHARLESTON Sample ID No.: 11- 6- t1- D ~ 

Project No.: CT-0 137/ 0528 

D Surface Soil 
j:. Subsurface Soil 
a· Sediment 
a Other: 
D QA Sample Type: 

TCL SVOCS/ PEST/ PCBs 

TAL METALS AND CYANIDE. 
EXPLOSIVES 

APP.IXVOCS 

APP. IX SVOCS/ PEST/ PCBs 

HERBICIDES 
ORGANOPHOSPHOUROUSPE 

MSIMSD Duplicate ID No.: 

-

Sample Location: n ~6 ! -Z. 
Sampled By: _._$ ..... iJ ........ u ... ____ .---

C.O.C. No.: ,...,_ 01Post>l 

Type of Sample: 
.g_ Low Concentration 
. 0 High Concentration 

Container Requirements 

3X5gENCOR6 

80ZJAR 

20ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

• 

• 

• 



• 

• 

"R:: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_/ of 

Project Site Name: . NWS CHARLESTON 
Project No.: ·-· _c_T_o_1_3_1/_o_s_2_a _____ _ 

Sample ID No.: 17- ('?-11- o') 
Sample Location: __ a ...... ~ ... 6"''3----

D Surface Soil 
~Subsurface Soil 
0 Sediment 
·a Other: 
0 QA Sample Type:. 

MSIMSD ---

TCL SVOCS/ PEST/ PCBs 

TAL METALS AND CYANIDE 
EXPLOSIVES 

APP.IXVOCS 
APP. IX SVOCS/ PEST/ PCBs 

HERBICIDES 

ORGANOPHOSPHOUROU$ PES 

Duplicate ID No.: 

Sampled By: ~· rJ"il'-
C.O.C. No.: tr-0""°9'1 

Type of Sample: 
'i Low Concentration 
0 High Concentration 

Container Requlretnents 
3X5gENCORE 

80ZJAR 

20ZJAR 

40ZJAR 

40ZJAR 

.40ZJAR. 
40ZJAR 

40ZJAR 



"fl: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_l_ of _l • 

Project Site Name: . NWS CHARLESTON Sample ID No.: 11- b- fl\.- o.> 

Project No.: cto 137/ os2a 

f:I Surface Soil 
D Subsurface Soil 
0 Sediment a Other: 
D QA Sample Type: 

TCL SVOCS/ PEST/ PCBs 
,~ •.. tAL,METALS AND CYANIDE 

EXPLOSIVES 

APP.IXVOCS 

APP. IX SVOCS/ PEST/ PCBs 

HERBICIDES 

ORGANOPHOSPHOUROUSPES 

MSIMSD Duplicate ID No.: -

. 3X5gENCORE 

80ZJAR 

20ZJAR 

40ZJAR 

40ZJAR 
40ZJAR 
40ZJAR 

40ZJAR 

Sample Location: n)f:> ''°' --i-=-----....---S amp I ed By: S, ..>'f\I.; 

C.O.C. No.: t7-°"""So' 

Type of Sample: · 
)rLow Concentration 
D High Concentration 

• 

• 



• 

• 

• 

"fl: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_(_ of_(_ 

Project Site Name: . NWS CHARLESTON Sample ID No.: n- ,,_ I'-\- OI 
Project No.: cto 137/0528 

D Surface Soil 
ii' Subsurface Soil 
D Sediment 
D Other: 
D OA Sample Type: 

TCL SVOCS/ PEST/ PCBs 

TAL METALS AND CYANIDE 
EXPLOSIVES 

APP.IXVOCS 

APP. IX SVOCSI PEST/ PCBs 

HERBICIDES 
ORGANOPHOSPHOUROUSPE 

MS/MSD Duplicate ID No.: -

·Sample location: ..-O~S4-..i-14.__ __ _ 
Sampled By: ~.,.L111..-

c.o.c. No.: 17-o"o.f?' 

Type of Sample: 
:Q" Low Concentration 
D High Concentration 

Container Requirements 
3X6gENCORE 

8.0ZJAR 

20ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

, Slgnature(s): 



"ft: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Pa~_i of...L 

Project Site Name: . NWS CHARLESTON Sample ID No.: ('1- t- t'!- o~ 
Project No.: CTO 137/0528 

D Surface Soil 
'ff Subsurface Soil 
D Sediment . a Other: 
D QA Sample Type: 

TCLVOCS 

TCL SVOCS/ PEST/ PCBs 

TAL METALS AND CYANIDE 

EXPLOSIVES 

APP.IXVOCS 

APP. IX SWXS/ PEST/PCBs 

HERBICIDES 

ORGANOPHOSPHOUROUSPE 

MSIMSD Duplicate ID No.: 

3XSgEJCORE 

80ZJAR 

20ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

Sample Location: !1 ~ P., I\( 
Sampled By: --$-. ~---f ,--'-----
C.0.C. No.: 1"7-obo~o« 

Type of Sample: 
if Low Concentration 
0 High Concentration 

• 

• 

• 



• 

• 

• 

~ Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_(_ of/_ 

Project Site Name: . NWS CHARLESTON Sample ID No.: t/-4- 1'4- o~ 
Sample Location: 17~6 ( ~ Project No.: CTO 137/ 0528 

D Surface Soil 
if Subsurface Soil 
D Sed;ment 
0 Other: 
D QA Sample Type: 

MSJMSD -

TCL SVOCSI PEST/ PCBs 

TAL METALS AND CYANIDE 

EXPLOSIVES 

APP.IXVOCS 

APP. IX SVOCS/ PEST/ PCBs 

HERBICIDES 
ORG,ANOPHOSPHOUROUSPE 

Dupllcate ID No.: 

Sampled By: ->-·"'"'t..1'""'i .... CL.. ____ _ 

C.0.C. No.: 17-of.otpt 

Type of Sample: 
,:ft Low Concentration 
0 High Concentration 

Container Requirements 

3X5gENCORE 

80ZJAR 

20ZJAR 

40Z.iAR 

40ZJAR 
40ZJAR 

40ZJAR 

40ZJAR 

Slgnature(s): 



-m:t:: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_' of_•_ 

Project Site Name: _ NWS CHARLESTON Sample ID No.: ('1-6- 15- oo 
Sample location: ns61 ')" Project No.: 

if Surface Soil 
D Subsurface Soil 
0 Sedirnent a Other: 
D QA Sample Type: 

CTO 137/ 0528 

TCL SVOCSI PEST/ PCBs 

TAL METALS AND CYANIDE 
EXPLOSIVES 

APP.IXVOCS 

APP. IX SVOCS/ PEST/ PCBs 

HERBICIDES 
ORGANOPHOSPHOUROUS PE 

__,....._--.... ___ _ 
Sampled By: S·t'Ht.. 
C.O.C. No.: 17-~SZ>t 

Type of Sample: 
;::::Qc Low Concentration 

D High Concentration 

Container R!llCIUlrementa 
3X5g~ORE 

80ZJAR 

20ZJAR 

40ZJAR 

40ZJAR 
40ZJAR 

40ZJAR 

40ZJAR 

• 

• 

• 



• 
"ff: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG StEET 

Page-l_ of _L 

Project Site Name: . NWS CHARLESTON Sample ID No.: ti- E,-\,-01 
Project No.: 

0 Surface Soil 
~Subsurface Soil 
U Sediment 
D Other. 
D QA Sample Type: 

(Range In~): 

CTO 137/ 0528 

·····-,,. 

• MSIMSD ---

TCL SVOCSI PEST/ PCBs 

TAL METALS ANO CYANIDE 

EXPLOSIVES 

APP.IXVOCS 

APP. IX SVOCS/ PEST/ PCBs 

HERBICIDES 

ORGANOPHOSPHOUROUSPE 

Dupllcate ID No.: 

80ZJAR 

20ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

Sample Location: _t..,.l_,)...,6..,1._.5...._ __ _ 
Sampled By: <$. ~'l 1 '-
C.O.C. No.: r7-or.ont 

Type of Sample: 
~ow Concentration 

[] · High Concentration 

Slgnature(s): 



'11:: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_f_of 

Project Site Name: . NWS. CHARLESTON Sample ID No.: f7- &-1s - o~ 

Project No.: CTO 137/ 0528 

0 Surface Soil 
.,a Subsurface Soil 
0 Sediment 
D Other: 
0 QA Sample Type: 

Metiod: 

MSIMSD ..-----

TCL SVOCS/ PEST/ PCBs 

TAL METALS AND CYANIDE 

EXPLOSIVES 

APP.IXVOCS 

APP. IX SVOOS/ PEST/ PCBs 

HERBICIDES 

ORGANOPHOSPHOUROUSPE 

Duplcate ID No.: 

Sample Location: _ ... n .... St?_ . ..._.\S"...._ __ _ 
Sampled By: S·Nill-
C.0.C. No.: 17-0f:DSOt 

Type of Sample: 
~Low Concentration 
0 High Concentration 

Container Requirements 

3 X 5 g EN.::OAE 

80ZJAR / 
20ZJAR v 
40ZJAR / 
40ZJAR 

.40ZJAR 

40ZJAR 

40ZJAR 

Signatura(s): 

• 

• 

• 



• 

• 

~ Tetra Tech NUS, Inc. · SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

0 Surface Soil 
-fl Subsurface Soil 
D Sediment 
0 Other: 
D QA Sample Type: 

. NWS CHARLESTON 
CTO 137/ 0528 

Page_•_ of _J_ 

Sample ID No.: n- 6- /)- 05 
Sample Location: --.n ... s .... 6 ..... 15".._ ___ _ 
Sampled By: 
G.O.C.No.: 

Type of Sample: 
g:,Low Concentration 
[] High Concentration 

Container Requirements 

MSIMSD 

----

3Xt;gE~ORE 

TCL.SVOCS/ PEST/ PCBs 8 OZ JAR 

TAL METALS AND CY ANIOE 2 OZ JAR 

EXPLOSIVES 4 OZ JAR 

APP. IX VOCS 4 OZ JAR 

APP. IX SVOCS/ PEST/ PCBs 4 OZ JAR 

HERBICIDES 4 OZ JAR 
ORGANOPHOSPHOUROUS PES 4 OZ JAR 

Duplicate ID No.: 



-n::: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Pagtt_/_ of _1_ 

Project Site Name: . NWS CHARLESTON Sample ID No.: /7-6-/"· co. 
Project No.: CTO 137/ 0528 

~ Surface Soil 
D Subsurface Soil 
D Sediment 
D Other: 
D QA Sample Type: 

MelllOd: 

Monitor Readiiga 

(Range in ppm): 

TCL SVOCSI PEST/ PCBs 

TAL METALS AND CYANIDE 

EXPLOSIVES 

APP.IXVOCS 

APP. IX SVOCSI PEST/ PCBs 

HERBICIDES 

ORGANOPHOSPHOUROU$PE 

t1-6-11o-oo - o 

Sample Location: --/~7_S....;l.S..:.:1"-....-. __ _ 
Sampled By: J.,wft'-
C.O.C. No.: 17-~' 

3X5gENCORE 

BOZJAR 

20ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

Slgnature(s): 

• 

• 

• 



• 

• 

9f1::: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page__L_ ot _1_ 

Project Site Name: . NWS CHARLESTON Sample ID No.: 17-d-I(, - 01 

Project No.: CTO 137/ 0528 

[] Surf ace Soil 
[] Subsurface Soil 
[] Sediment 
O Other: 
[] QA Sample Type: 

Date: Tlrne Deplh 

Ana!Ysis 
TCLVOCS 

TCL SVOCS/ PEST/ PCBs 

TAL METALS AND CYANIDE 

EXPLOSIVES 

APP.IXVOCS 

APP. IX SVOCS/ PEST/ PCBs 

HERBICIDES 

OAGANOPHOSPHOUROUS PE 

MSIMSD Duplicate ID No.: 

Color 

Sample Location: 1"1 Sd //,, 
Sampled By: -s.-~-r1--f ..... ,,_ ......... ---
c,o.c. No.: 17-°'oSol 

Type of Sample: 
lt" Low Concentration 
0 High Concentration 

Description (Sand, SBt, Clay, Moisture, etc.) 

Container Requirements 

3X5gENCORE 

BOZJAA 

20ZJAA 

40ZJAA 

4 OZ JAR 

40ZJAR 

40ZJAR 

40ZJAR 

SJgnature(s): 



"fl: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_l_ of _I_ 

Project Site Name: . NWS CHARLESTON Sample ID No.: ll-b"' ll1- 03 
Sample Location: -...:.D...&-:S;.:6;;..i\.lll!,,~---Project No.: CTO 137/ 0528 

D Surface Soil 
1f Subsurface Soil 
D Sediment . 
a Other: 
D QA Sample Type: 

Analysis 

TCLVOCS 

TCL SVOCS/ PEST/ PCBs 

TAL METALS ANO cYANIOE 
EXPLOSIVES 

APP.IXVOCS 

APP. IX SVOCS/ PEST/ PCBs 

HERBICIDES 
ORGANOPHOSPHOUROUS PE 

MSIMSD Duplicate ID No.: ---

Sampled By: S· ,J'1 \\... 
C.O.C. No.: ti-e<ecpst>< 

Type of Sample: 
j](Low Concentration 
D High Concentration 

Container Requlremwats Collected 
3X5gBCORE 

80ZJAR 

20ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

Other 

• 

... 

• 



SOIL & SEDIMENT SAMPLE LOG SHEET ~ Tetra Tech NUS, Inc. 

• Page_I of_I_ 
-'---'--------~~ 

• 

• 

Project Site Name: . NWS CHARLESTON Sample ID No.: r1-fr \(, -o<; 
Project No.: CTO 137/ 0528 

D Surface Soil 
D Subsurface Soil 
D Sediment 
D Other: . 
D QA Sample Type: 

TCL SVOCSI PEST/ PCBs 

. TAL METALS AND CYANIDE 

EXPLOSIVES 

APP.IXVOCS 

APP. IX SVOCSI PEST/ PCBs 

HERBICIDES 

ORGANOPHOSPHOUROUSPE 

.• 

Duplicate ID No.: 

Sample location: _ .... c ....... z~ ... 6 ..... 1...,f, __ _ 
Sampled By: )·,Jj\L 
C.O.C. No.: 17-q:eso1 

Type of Sample: 
~ow Concentration 
D High Concentration 

Container Requirements 
3X5gENCORE 

SOZJAR 

20ZJAR 

40ZJAR 

40ZJAR 

40ZJAR V"' 
40ZJAR ,,,,/ 

40ZJAR ./' 

L.~ 



"fl: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_I of_,_· • 

Project Site Name: . NWS CHARLESTON Sample ID No.: 1/-0-17-oo 
Project No.: · 

lf Surface Soil 
a Subsurface Soil 
0 Sediment 
a Other: 
D QA Sample Type: 

TCLVOCS 

CTO 137/ 0528 

TCL SVOCS/ PEST/ PCBs 

TAL METALS AND CYANIDE 

EXPLOSIVES 

APP.IXVOCS 

APP. IX SVOCS/ PEST/ PCBs 

HERBICIDES 

ORGANOPHOSPHOUROUSPE 

Sample Location: /1 .SJS Ii ___ .......... ____ _ 
Sampled By: ~. ~,,_ 

C.O.C. No.: t 7-t:Jti.o::.-01 

Type of Sample: 
8' Low Concentration 
D High Concentration 

Container Requirements 
3 x·s g ENCORE 

80ZJAR 

20ZJAR. 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

•~ 

r· 

• 



• 

• 

•• 

"fl: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page__{_ of _J_ 

Project Site Name: . NWS CHARLESTON Sample ID No.: 17- 6-17 ... 01 
Sample Location: (?5611 Project No.: CTO 137/0q28 

D Surface Soil 
iJ Subsurface Soil 
O Sediment 
D Other: 
D QA Sample Type: 

TCL SVOCS/ PEST/ PCBs 

T AL METALS AND CYANIDE 

APP.IXVOCS 
·APP. IXSVOCst PEST/ PCBs 

HERBICIDES 
ORGANOPHOSPHOUROUSPES 

MSIMSD Duplicate ID No.: --------

--'~~~---Sam p I e d By: <; • ""'f It,, 
C.O.C. No.: 11- oc.-n:>' 

Type of Sample: 
.8'."' Low Concentration 
0 High Concentration 

Container Requirements 

3 X 5 g ENC:ORE 

80ZJAA 

20ZJAA 

40ZJAR 
40ZJAA 
40ZJAR 

40ZJAR 
40ZJAR 

Slgnature(a): 



"ft: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_l_ of _l_ 

Project Site Name: . NWS CHARLESTON Sample ID No.: 1""'7- ~\1- 01-
Project No.: CTO 137/ 0528 

D. Surface Soil 
B Subsurface Soil 
D Sediment 
D Other: 
[] QA Sample Type: 

TCL SVOCS/ PEST/ PCBs 

TALMETALS AND CYANIDE 

EXPLOSIVES 
APP.IXVOCS 

APP. IX SVOCS/ PEST/ PCBs 

HERBICIDES 

ORGANOPHOSPHOUROUSPE 

MSIMSD Duplicate ID No.: 

'-----

Sample Location: OSK •1 
Sampled By: \. ,J'i\l.. 
C.O.C. No.: 1 -,-0(,oSf>I 

Type of Sample: 
0 · Low Concentration 
O High Concentration 

Container Requirements 

3X&gENCORE 

80ZJAR 

20ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 
40ZJAR 

• 

• 

• 



• 

••• 

• 

"A:: Tetra Tech NUS, Inc. SOIL & SE.DIMENT SAMPLE LOG SHEET 

Pa~-' ot_f_ 

. NWS CHARLESTON Project Site Name: 
CTO 137/0528 Project No.: 

[J Surface Soil 
~ Subsurface Soit 
D Sediment 
D Other: 
D QA Sample Type: 

Melhod: 

MSIMSD ---

"· ,. ' . IJIJ'lli~ .. 

ContalnerR 

3X5gENCORE 

TCL SVOCS/ PEST/ PCSs 8 OZ JAR 

TALMETALS AND CYANIDE 2 OZ JAR 

EXPLOSIVES 4 OZ JAR 
APP. IXVOCS 40ZJAR 

APP. IX SVOCS/ PEST/ PCBs 4 OZ JAR 

HERBICIDES 4 OZ JAR 

ORGANOPHOSPHOUROUSPES 40ZJAR 

Duplicate ID No.: 

Sample ID No.: f1-6-r7-o~ 

Sample location: _ ... n ......... s .... b_l._""---
Sampled By: c;·r'111.,.. 

. C.0.C. No.: /7- O(,.oj"t>I 

Type of Sample: 
· iJ low Concentration 
D High Concentration 



~ Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_Lof J_ • 

Project Site Name: . NWS CHARLESTON Sample ID No.: /7-~-flu o;:, 

Project N~.: CTO 137/ 0528 · 

f Surface Soil 
U Subsurface Soil 
D Sediment 
D Other: 
fi QA Sample Type: 

MciniD' Readiiga 

(Range in ppm): 

MSIMSD 

TCL SVOCSI PEST/ PCBs 

TAL METALS ANO CYANIDE 
EXPLOSIVES 
APP.IXVOCS 

APP. IX SVOCS/ PEST/ PCBs 

HERBICIDES 
ORGANOPHOSPHOUROUSPE 

Dupllcate ID No.: 

. 20ZJAR 

40ZJAR 

40ZJAR 
40ZJAR 

40ZJAR 

40ZJAR 

Sample Location: 17S41 Ji 
Sampled By: __,._::s~. ,,<-,. .... ,-~---
C.0.C. No.: 17-"'20S"Dt 

Type of Sample: 
jt' Low Concentration 
U High Concentration 

Signature( a): 

:·· 

• 



• 

• 

• 

i=I:: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_Lof _L 

Project Site Name: . NWS CHARLESTON SamplelDNo.: . rJ-6'/'V'-eJt 
Sample location: t? .\d Ii' Project No.: CTO 137/ 0528 

0 Surface Soil 
i:" Subsurface Soil a ·sediment 
D Other: 
D QA Sample Type: 

MSIMSD .,._____ 

Analysis 

TCLVOCS 

TCL SVOCS/ PEST/ PCBs 

TAL METALS ANO CYANIDE. 

EXPLOSIVES 

APP. IXVoCs 

APP. IX SVOCS/ PEST/ PCBs 

HERBICIDES 

ORGANOPHOSPHOUROUSPE 

Duplicate ID No.: 

Sampled By: S. eJf"t'-
C.O.C. No.: 17-Dfibfof 

Type of Sample: 
~ow Concentration 
. D High Concentration 

Container Requirements Collected Olher 
3X5gENCORE 

80ZJAR 

20ZJAR 

40ZJAR 
40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

signature(•): 



"R::; Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_t_ of _1_ 

Project Site Name: . NWS CHARLESTON Sample ID No.: n- /-,-I~ - o~ 
Project No.: cto 131/ os2a 

U Surface Soil 
ii Subsurface Soil 
0 Sediment 
a Other: 
0 QA Sample Type: 

TCLVOCS 

TCL SVOCs.t PEST/ PCBs 

TAL METALS AND CYANIDE 

EXPLOSIVES 

APP. IXVOCS 

APP. IX SVOCS/ PEST/ PCBs 

HERBICIDES 

MSIMSD Duplicate ID No.: 

Sample Location: _..:.11....;...::S.~6;..:.\..111\ __ _ 
Sampled By: S. r'f , ... 
C.O.C.No.: 1?-0"4::>)bl 

Type of Sample: 
::Q:..Low Concentration 
0 High Concentration 

Container Requirements 

3 XS g EN:X>RE 

80ZJAR 
. 20ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

Signature(s : 

• 

·• 

• 



• 

• 

~ Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_t_ of _L 

Project Site Name: . NWS CHARLESTON Sample ID No.: l]- b..; 1't. - <:?<; 
Sample Location: _..,,n ..... ~~g_, t..__ _ _..,._ Project No.: CTO 137/ 0528 

0 Surface Soil 
if Subsurface Soil 
0 Sediment 
0 Other: 
0 QA Sample Type: 

Analysis 

TCLVOCS 

TCL SVOCS/ PEST/ PCBs 

TAL METALS AND CYANIDE 

EXPLOSIVES 

APP.IXVOCS 

APP. IX SVOCSI PEST/ PCBs 

HERBICIDES 

ORGANOPHOSPHOUROUSPE 

Duplicate ID No.: 

Sampled By: c;.. ~ '1.-
C. O. C. No.: ,....,_ ~S-or 

Type of Sample: 
if Low Concentration 
D High Concentration 

Container Requirements Collected Other 
3 X 5 g ENCORE. ....,/ 

80ZJAR / 
20ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

Slgnature(s): 



i:t:::: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

PaQEt_I_ of _I _ 

Project Site Name: . NWS CldARLESTON Sample ID No.: n-&- 14- oo 
CTO 137/ 0528 Project No.: · Sample Location: 11 S6 t 4 
------------ Sampled By: -s-.-,J~"f~,~L.----

H Surface Soil 
D Subsurface Soil 
D Sediment· 
D Other: 
0 QA Sample Type: 

MSIMSD --

Analysis 

TCLVOCS 

TCL SVOCS/ PEST/ PCBs 

TAL METALS AND CYANIDE 

EXPLOSIVES 

APP.IXVOCS 

APP. IX SVOCS/ PEST/ PCBs 

HERBICIDES 

ORGANOPHOSPHOUROUS PE 

Duplicate ID No.: 

-----------

c.o.c. No.: (")- """'501 

Typj'-Of Sample: 
D't-ow Concentration 
0 High Concentration 

Contam.· Requirements Collected 
3X5gENCORE 

80ZJAR 

20ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

4QZJAR 

Slgnature(s): 

Other 

• 

•• 

• 



• 

• 

• 

~ Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_L of _I_ 

Project Site Name: . NWS CHARLESTON Sample ID No.: 17- 6-1'1 - ot · 
SampJe Location: li~61 t, Project No.: CTO 137/ 0528 

O Surface Soil 
lf Subsurface Soil 
O Sediment_ 

· 0 Other: 
0 QA Sample Type: 

Date: 

Melhod: 

rReadings __ 

(Range In ppm): 

USIMSD -

TCL SVOCS/ PEST/ PCBs 

TAL METALS AND CYANIDE 

EXPLOSIVES 
APP.IXVOCS 

APP. IX SVOCS/ PEST/ PCBs 

HERBICIDES 

ORGANOPHOSPHOUROUSPES 

Duplicate ID No.: 

20ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

........ ..-....-------Sampled By: S. cl' u .. 
c.o.c. No.:· n- 011o:;t• 

Type of Sample: 
0 Low Concentration 
D High Concentration 

Signature( a): 



"ft:: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

· Pa~_,_of_,_ • 

Project Site Name: . NWS CHARLESTON . ·sample ID No.: r?- 8., l 'I ~P? 
-c-ro......,.1"""37""'1'""'0""'"52=a,.._..----- Sample Location: 11 J& 1q Project No.: 

D Surface Soil 
V Subsurface Soil 
a· sediment 
a Other: 
D QA Sample Type: 

TCL SVOCS/ PEST/ PCBs 

TAL METALS AND CYANIDE 

EXPLOSIVES 
APP.IXVOCS 

APP. IX SVOCS/ PEST/ PCBs 

HERBICIDES 

MSIMSD Duplicate ID No.: ------

BOZJAR 

20ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

Sampled By: -~s-...... r'._f_((_, __ _ 

C.O.C. No.: ,;-oc,cc;o1 

Type of Sample: 
0 Low Concentration 
D High Concentratkm 

Slgnature(s): 

• 

• 



• 

•• 

• 

~ Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_, of _I_ 

Project Site Name: . NWS CHARLESTON Sample ID No.: tl · &.-/~ - t>\ 
Project No.: 

0 Surface Soil 
fJ Subsurface Soil 
D Sediment 
0 Other: 
D QA Sample Type: 

cto 1311 os2a 

TCL SVOCSI PEST/ PCSs 

TAL METALS AND CYANIDE 
EXPLOSIVES 
APP.IXVOCS 

APP. IX SV<XSI PEST/ PCBs 

HERBICIDES 

ORGANOPHOSPHOUROUS PE 

Sample Location: _11_..._.S .... 6 ..... 1 ,....,_ __ _ 

Sampled By: S. "'''-
C.O.C. No.: n~oc,q;o1 

Type of Sample: 
[] Low Concentration 
0 High Concentration 

Container Requirements 

3X5gENCORE 

80ZJAR 

20ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

Slgnature(s): 

~ DuplcatelDNo.: -------



"Fl: Tetra Tech NUS, Inc. 

Project Site Name: 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_!_ of J 

NWS CHARLESTON 
Project No.: CTO 137/ 0528 

Sample ID No.: /"1-($-;10-0Q 
Sample Location: rtSBDl o 

. ~urface Soil 
D Subsurface Soil 
D Sediment 
a Other: 
D QA Sample Type: 

Method: 

. Monitor Readings 

(Range in ppm): 

MSIMSD Duplicate ID No.: 

Sampled By: ff <.I 
c.o.c. No.: t7ol.f:J7'73 

TYP910f Sample: ··· · 
fV[..ow ConcentratiOn 
D High Concentration 

• 

• 



• 

• 

• 

i:I::: TetraTech NUS, Inc .. 

Project Site Name: 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page~r3 

NWS CHARLESTON 
Project No.: CTO 137/ 0528 

Sample ID No.: /7-B- o o- 01 
Sample Location: 17j <I,? o 

0 S)lrlace Soil 
~ubsurface Soil 
a Sediment 
a Other: 
0 QA Sample Type: 

Method: 

Monitor Readings 

(Range in ppm): 

. ~·· .... ,, ~' ,,, ...... . 

~D 

Sampled By: fT....W 
c.o.c. No.: /7()Cf;J7oJ 

Type yt Sample: 
(i..Cow Concentration 
D High Concentration 

See 17-13-:::zo-cc 



i:t::: Tetra Tech NUS, Inc. 

Project Site Name: 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_..,2.of-2. 

NWS CHARLESTON 
Project No.: CTO 137/ 0528 

Sample 10 No.: I 7., (3..-- ~ 0- o 7 
Sample Location: rt :Jjj';20 

D 9tfrface Soil 
8"'Subsurf ace Soil 
a Sediment 
a Other: 
D QA Sample Type: 

Method: 

Monitor Readings 

(Range in ppm): 

Ill ..•. ·.· 

MSIMSD Duplicate ID No.: 

Sampled By: . ---=-ff"-""-_,_,._,,,....__ 
c.o.c. No.: 171tt::ifo3 

T~fSample: 
fY{ow Concentration 
0 High Concentration 

5t~ n-B-20-00 

• 

• 



• 

• 

-n:::: Tetra Tech NUS, Inc. 

Project Site Name: 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_lot 2 
NWS CHARLESTON Sample ID No.: / 1.- 8 -Pl.,_, 00 

Project No.: CTO 137/ 0528 Sample Location: _,_..,_s ..... a::i,,......1 ___ _ 

~rfaceSoil 
D Subsurface Soil 
ff Sediment 
D Other: 
D QA Sample Type: 

Method: 

Monitor Readings· 

(Range in ppm): 

Sampled By: fcc...1 

C.O.C. No.: nov::>7o:J 

Type pf Sample: · 
fl..l(ow Concentration 
D High Concentration 



1i:t:: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page .:2..of 7 

Project Site Name: NWS CHARLESTON Sample ID No.: i 7- 8.,.. :l 1- 0 I 
Project No.: 

D §µrface Soil 
l)ISubsurface Soil 
D Sediment 
a Other: 
0 QA Sample Type: 

Monitor Readings 

(Range in ppm): 

CTO 137/ 0528 Sample Location: .... 1_."7..;;.s;..,,:e:..::t;;..:..I __ _ 
Sampled By: pC{,V · 
C.0.C. No.: f'7Q'12Yll l .. 
Type..;>f Sample: 
ft"[.ow Concentration 
0 High Concentration 

Container Requirements 
3X5 ENCORE 

• 

• 

• 



• 

• 

"R:; Tetra Tech NUS, Inc. 

Project Site Name: 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 3of 

NWS CHARLESTON 
Project No.: CTO 137 / 0528 

Sample ID No.: /7- 8 -Ol. l - 0 ~ 
Sample Location: f7 .s a~ 1 

D §Htface Soil 
[VSubsurface Soil 
a Sediment 
D Other: 
D QA Sample Type: 

Method: 

Monitor Readings 

(Range in ppm): 

... / , ....... , ,. ,,; 
.,. h •l .•.-V.•: 

MSIMSD Duplicate ID No.: ------ .._~~~----~--~~~-

Sampled By: FCIV 
C.O.C. No.: t"7o'f:i '7o 7 

Type of Sample: 
D Low Concentration 
D High Concentration 

Se:£. 17-B -.:21-oo 



1=t:: Tetra Tech NUS, Inc. 

Project Site Name: 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_1 of.!_ 

NWS CHARLESTON Sample ID No.: 17-8=..<::i.-oo 
Project No.: CTO 137/ 0528 Sample Location: 17S (1:12 

(Y'surtace Soil 
0 Subsurface Soil 
0 Sediment 
a Other: 
D QA Sample Type: 

Date: 

Method: 

Monitor Readings 

(Range in ppm): 

MSIMSD Duplicate ID No.: 

Sampled By: Fe"" 
C.O.C. No.: 17oct;iz0 2 

Type of Sample: 
D Low Concentration 
0 High Concentration 

• 

• 

• 



• 

• 

• 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 2ot!_ 

11::: Tetra Tech NUS, Inc. 

Project Site Name: NWS CHARLESTON Sample ID No.: 17-lJ-Gl;;J-o/ 
Project No.: 

[] Surf ace Soil · 
[] Subsurface Soil 
a Sediment 
[] Other. 
D QA Sample Type: 

Method: 

Monitor Readings 

(Range in ppm): 

CTO 137/0528 

MSIMSD Dupllca1e ID No.: 

.___--- l7-f3 - ;J 2-01-0 

Sample Location: /7 sBa :l 
Sampled By: ~ w · 
C.O.C. No.: / 4:J71> l 

Type of Sample: 
D Low Concentration 
D High Concentration 

5£~ i 1- B-.;:i.:i-00 



~ Tetra Tech NUS, Inc. 

Project Site Name: 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_l._of .f 

NWS CHARLESTON Sample ID No.: 17 ... CJ- .;;:2.::J-c:>J 
Project No.: CTO 137/ 0528 Sample Location: __ r~1s...;;:qi..;;~~2 __ 

D Surface Soil 
0 Subsurface Soil a Sediment . 
a Other: 
0 QA Sample Type: 

Method: 

' ' 

Monitor Readings 

(Range in ppm): 

MSIMSD 

----
Duplicate ID No.: ....:__ ___ -.--

Sampled By: Fe 1,,,.,,1 

C.O.C. No.: 1704:1707 

Type of Sample: 
D Low Concentration 
U High Concentration 

See 11- 13.,,:i~-oo 

• 

• 

• 



• 

• 

"A:: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_l_of 

Project Site Name: NWS CHARLESTON Sample ID No.: 17-8 - ~3- oo 
Project No.: CTO 137/ 0528 Sample Location: ,-,~ q?.l 

i1 Surface Soil 
0 Subsurface Soil 
0 Sediment 
a Other: 
D QA Sample Type: 

Method: 

Monitor Readings 

(Range In ppm): 

Sampled By: F<'l.I 
C.O.C. No.: 

Type of Sample: 
Q.'(ow Concentration 
D High Concentration 



~ Tetra Tech NUS, Inc. 

Project Site Name: 

· SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_3.o1!_ 

NWS CHARLESTON Sample ID No.: 0- B - ::23- 0( 
Project No.: CTO 137/ 0528 Sample Location: t '1 s fJ::zJ 

D Surface Soil 
~ubsurface Soil 
D Sediment 
D Other. 
D QA Sample Type: 

Method: 

Monitor Readings 

(Range in ppm): 

$,llt: . ..1. ... ,.,,, ...... ,.,, .•. ,., .. 

- Duplicate ID No.: 

Sampled By: EC"-" 
C.O.C. No.: 

Type of Sample: 
D Low Conc.;entration. 
0 High Concentration 

SE.E 

11-8- .:.l3-ot> 

.,;• Slgnature(s): 

(J;)_ IA_,--

• 

• 



• 

• 

• 

~ Tetra Tech NUS, Inc. 

Project Site Name: 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page~ofJ 

NWS CHARLESTON Sample ID No.: 17-B-;;23,.e>-2 
Project No.: CTO 137/ 0528 Sample location: __ 1? .... s..,.11.._;l....._-" __ _ 

a 91Jrface Soil 
B/Subsurface Soil 
a Sediment 
a Other: 
0 QA Sample Type: 

Method: 

Monitor Readings 

(Range in ppm): 

MSIMSD 

• 

Sampled By: Few 
C.O.C. No.: 

Type of Sample: 
D Low Concentration 
0 High Concentration 

Slgnature(s): 

{f;)L ~-



1=i:: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_/ of3 

Project Site Name: NWS CHARLESTON Sample ID No.: 17- 6 ~ '-1-oo 
Project No.: 

Wsurface Soil 
0 Subsurface Soil 
a Sediment 
a Other: 
0 QA Sample Type: 

Date: 

thod: 

Monitor Readings 

(Range in ppm): 

CTO 137/ 0528 

MSIMSO Duplicate ID No.: 

/7-f3- ~lf -(JO -D 

Sample Location: 1"'158";> 't 
Sampled By: ff-4.,.1 
C.O.C. No.: t'70'-t::r10J 

Type of Sample: 
D Low Concentration 
D High Concentration 

Signature(•): 

ifd&v_ 

• 

• 

• 



• 

• 

"R:::: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

D Sjlfface Soil 
fi,£ubsurf ace Soil 
D Sediment 
a Other: 
D QA Sample Type: 

Method: 

MonitOI' Readings 

(Range in ppm): 

NWS CHARLESTON 
CTO 137/0528 

MSIMSD ---- Duplicate ID No.: 

---~--~----------~--

Page .2otJ 

Sample ID No.: /7- 8-~ Cf ... OI 
. Sample Location: rna.::1 'I · 
Sampled By: '°Fe LV 
C.O.C. No.: l iOL/:J.7d) 

Type of Sample: 
[Ko'w Concentration 
0 High Concentration . 

11-0-2'-l-OO 



"fl: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page~ of 3 

Project Site Name: NWS CHARLESTON Sample ID No.: I 7-iJ-¢. ¥- tiJ 
Project No.: 

D ~aceSoil 
i)/Subsurface Soil 
D Sediment 
0 Other. 
0 QA Sample Type: 

Monitor Readings 

(Range in ppm): 

CTO 137/0528 

MSIMSD Duplicate ID No.: 

Sample Location: 17.SiJ'J4 
Sampled By: _ _,,_.....,,,R,....'-.,-.---

c.o.c. No.: 110'l270J . 

Type of Sample: 
D Low Concentration 
D High Concentration 

Container Requirements 
3X5 ENCORE 

(7-13- ';;;2 'f-o o 

• 

• 



• 

• 

• 

'1t:: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

PageLof J 
Project Site Name: 
Project No.: 

rfSurface Soil 
D Subsurface Soil 
a Sediment 
D Other: 
D QA Sample Type: 

Date: 

Tune: 

Method: 

Method: 

Monitor Readings 

(~inppm): 

Anal Is 
TCLVOCS 

NWS CHARLESTON 
CTO 137/ 0528 

Sample ID No.: 17-13-<0--00 
Sample Location: _.I ~.,..s.,,..a;;;..:1...;;s;...... __ 
Sampled By: Ff y 
C.O.C. No.: t7o"f~o:J 

Type of Sample: 
D Low Concentration 
O High Concentration . 



-n:: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

D ::jl1iiace Soil 
()1$ubsurface Soil 
D Sediment 
a Other: 
D QA Sample Type: 

Method: 

Monitor Readings 

(Range in ppm): 

NWS CHARLESTON 
CTO 137/ 0528 

MSIMSD Duplicate ID No.: 

------~~~-:----------

Page .:2. of J 

Sample JD No.: /7- {1-;J.S-O/ 
Sample Location: i -,~(j;;l :r 
Sampled By: ft' iv 
C.0.C. No.: 17" ¥ »o::J 

T~ of Sample: 
Ql'Low Concentration 
D High Concentration . 

• 

• 



• 

• 

• 

-w:I:: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

g §µrface Soil 
l)Subsurf ace Soil 
D Sediment 
D Other. 
0 QA Sample Type: 

~Il•.MBQ~~1~~~11!1ifi~~' 

Date: 
Tune: 

Date: 

Method: 

Monitor Readings 

(Range In ppm): 

NWS CHARLESTON 
CTO 137/ 0528 

Page "3 of _L 

Sample ID No.: · /7-6..- 25-03' 
Sample Location: 175!f.:::2S 
Sampled By: . ff iJ 
c.o.c. No.: r1o'l:JSoJ 

Type of Sample: 
D Low Concentration 
D High Concentration 

SE£ 17-IJ-. ?)""00 



i:I::: Tetra Tech NUS, Inc. 

Project Site Name: 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_1 ofJ 

NWS CHARLESTON 
Projec;µo.: CTO 137/ 0528 

Sample ID No.: 17-B-::l.i' - OD 
Sample Location: n S(J::J ' 

it/surface Soil 
U Subsurface Soil 
U Sediment 
D Other: 
D QA Sample Type: 

Date: 

Time:. 

Method: 

Method: 

Monitor Readings 

(Range in ppm): 

-.11~•[:.• · .. ·.·11111m1~\!ii!~!7 .. •. 
Analysis 

TCLVOCS 

Sampled By: _..:.FC~(A....;;____. __ _ 

C.O.C. No.: r10 'l:J 70.f 

Type of Sample: 
D Low Concentration 
D High Concentration 

Container Requirements 
3X5 ENCORE 

~MS/MS~ Du~·~~ica~=m~l=D-No~·~:----------~-

• 

• 



• 

• 

• 

11:: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page ..J. of J 

Project Site Name: NWS CHARLESTON Sample ID No.: /]=(f-.::26 -o.f 
Project No.: 

D ~rlace Soil 
g....gubsurlaceSoil 
0 Sediment. 
D Other. 
D QA Sample Type: 

Method: 

Monitor Readings 

(Range In ppm): 

CTO 137/0528 Sample Location: -.....:'-7=-.S~rl.:::2:;;:;..:::6:___ __ 
Sampled By: F<v 
C.O.C. No.: J'10'l:rl'OJ 

Type of Sample: 
0 Low Concentration. 
D High Concentration 

V-



1'= Tetra Tech NUS, Inc. 

Project Site Name: 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_..l_ of J 

NWS CHARLESTON Sample 10 No.: I 7-13-..:?£ - 6 J 
Project No.: CTO 137/0528. Sample Location: / 7 S l1 :t G __,.._.,,..._ _____ _ 

ace Soil 
surface Soil 
iment 

a Other: 
D QA Sample Type: 

Method: 

Monitor Readings 

(Range In ppm): 

MSIMSD Duplicate ID No.: 

/7-

Sampled By: fr-'-" 
C.O.C. No.: I 70'f~7()7 

Type 9f'Sample: 
i)!6w Concentration 
D High Concentration 

fEE 11--tJ-~6--00 

• 

• 

• 



• 

• 

• 

~ Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_j_off 

Project Site Name: NWS CHARLESTON 
Project No.: CTO 137/ 0528 

Sample ID No.: I 7-8- :;J 7- O CJ 
Sample Location: 17JiJ:J 7 

~a~eSoil 
ll Subsurlace Soil 
ll Sediment 

··a Other: 
0 QA Sample Type: 

MSIMSD Duplicate ID No.: -

Sampled By: __ ..... f<_;_, ___ _ 
C.O.C. No.: I 71>Q7c ..:J 

Type o..J.88'mple: 
~w Concentration 
0 High Concentration 



'1=I:: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_j,,f ~ 

Project Site Name: NWS CHARLESTON Sample ID No.: 17-g-.;i 7-01 
Project No.: 

~ceSoil 
0 Subsurface Soil 
a Sediment 
a Other. 
0 QA Sample Type: 

Method: 

Monitor Readings 

(Range In ppm): 

CTO 137/ 0528 

M~ Duplicate ID No.: 

Sample Location: /7SC1.::l.7 
Sampled By: Frc.v-
C.O.C. No.: 17Q't.;>7o1 

Tvn/of' Sample: 
6/[o; .Concentration 
D High concentration 

S~c 
t 7- 8..- ~ 7-oD 

\ 

\ 

• 

• 



• 

• 

Tetra Tech NUS, Inc. 

Project Site Name: 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page~ri_ 

NWS CHARLESTON 
Project Ny CTO 137/ 0528 

Sample ID No.: / 7- <3- ~ 7- () 1 
Sample Location: ry IJ 2 7 

~ace Soil 
0 Subsurface Soil 
0 Sediment 
a Other: 
0 QA Sample Type: 

Method: 

Monitor Readings 

(Range in ppm): 

MSlllSD 

TCLVOCS 

Duplicate ID No.: 

Sampled By: · . Fe v 
C.O.C. No.: / 1(.TL(.:J7o 7 

Type of Sample: 
D low Concentration 
0 High Concentration 

Container Requirements 
3X5 ENCORE 

GcE 17-8-:l. 7-oo 



i:t:: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_f_otJ 

Project Site Name: 
Project No.: 

~urface Soil 
0 Subsurface Soil 
0 Sediment 
a Other: 
0 QA Sample Type: 

Monitor Readings 

(Range in ppm): 

Analysis 

TCLVOCS 

NWS CHARLESTON 
CTO 137/ 0528 

Sample 10 No.: 17-a-.28-oc 
Sample Location: l1sa.:i.8 
Sampled By. Fr L..I 
C.O.C. No.: · -J 7 IJ ".l. 7a.J 

TYJ>e....ef Sample: 
JV[.ow Concentration 
0 High Concentration 

• 

• 



• 

• 

~ Tetra Tech NUS, Inc. 

Project Site Name: 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page-Zor3 

NWS CHARLESTON Sample ID No.: /7- f? ·· ::28- 0 I 
Project No.: CTO 137/ 0528 Sample Location: /7.$ QO'J S . 

0 §<Jrface Soil 
!Y"Subsurf ace Soil 
0 Sediment 
D Other: 
0 QA Sample Type: 

Method: 

Monitor Readings 

(Range in ppm): 

Sampled By: R;?W 
C.O.C. No.: 170"f.27fl..7 

Type pf Sample: 
~ow Concentration 
D High Concentration 



· "fl:: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

PageS otJ 

Project Site Name: NWS CHARLESTON Sample ID No.: /7- B .;:< 8-0J 
Project No.: 

0 §Yrface Soil 
[t'Subsurface Soil 
D Sediment 
a Other. 
0 QA Sample Type: 

Monitor. Readings 

(Range in ppm); 

TCLVOCS 

CTO 137/ 0528 Sample Location: / 7 S!J;?B . 
Sampled By: _ ..... EC...-...~------
C.O.C. No.: 170'1.:?'J"t!::f 

Type of Sample: 
D Low Concentration 
D High Concentration 

Container R4Kplirements 

3X5 ENCORE 

.SEE 17-B- ~8-oo 

Slgnature(s): 

cN2 ~---------

• · .. 

• 

• 



• 

• 

-n:: Tetra Tech NUS, Inc. 

Project Site Name: 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_l_o1_2 

NWS CHARLESTON Sample ID No.: J 7-C-;;J'l-01> · 
Project No.: CTO 137/ 0528 Sample Location: _..,./ _7.._jQ'..._'2 .... 9 __ _ 

a.,../urtace Soil 
D Subsurface Soil 
D Sediment 
a Other: 
D QA Sample Type: 

Method: 

Monitor Readings 

(Range in ppm): 

MSIMSP Duplicate ID No.: 

Sampled By: Fe"""" 
C.O.C. No.: 17D<f.;i'7pJ' 

Type)i'f' Sample: 
fY(ow Concentration 
(J High Concentration 

------- --



-m:I::: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page ..:Lot J 

Project Srte Name: NWS CHARLESTON Sample ID No.: 17-tJ-;> 11- O ( 
Project No.: CTO 137/ 0528 Sample Location: I 7S rp Cf 

U ~aceSoil 
[i/$ubsurface Soil 
D Sediment. 
0 Other. . 
0 QA Sample Type: 

Monitor Readings 

(Range in ppm): 

..... .,·· 

TCLVOCS 

MSIMSD Duplicate ID No.; 

Sampled By: fC v 
C.O.C. No.: l70'f~ 7Q1 

Type of Sample: 
g.,{ow Concentration 
0 High Concentration 

• 

• 



• 

• 

• 

"Fl:: Tetra Tech NUS, Inc. 

Project Site Name: 

SOIL & SEDIMENT SAMPLE LOG SHEET 

PageJ of 2_ 

NWS CHARLESTON Sample ID No.: ( 7- u-.:< <; ... "J 
Project No.: CTO 137/ 0528 Sample Location: --"/...£z1!!'f-~ ... IJ,1..;;;:S;:o;.CZ...._ __ 

D Syrtace Soil 
~ubsurface Soil 
D Sediment 
a Other: 
D QA Sample Type: 

Method: 

Monitor Readings 

(Range in ppm): 

MSIMSD 

..__ -

Ana s 
TCLVOCS 

Duplicate ID No.: 

Sampled By: R::tv 
· C.O.C:No.: r)ev.?tc.'J 

Type of Sample: 
s,....tow Concentration 
D High Concentration . 

Container Requirements 

3X5 ENCORE 

Signature(s): 



( It) Tetra Tech NUS, Inc SOIL & SEDIMENT SAMPLE LOG SHEET 

-Page of • Project Site Name: CH /:.i-11. L+."'.·1rv0 kl Sample ID No.: \ /-f1·-JV-O'L. 
Project No.: o5;;t,S Sample Location: I 7 2'1iO 

Sampled By: e.e-
0 Surface Soil C.O.C. No.: 't~I O. ~~Q9 
~Subsurface Soil 

, 
D Sediment Type of Sample: 
0 Other: fYLow Concentration 
[] QA Sample Type: 0 High Concentration 

~R~S~LE O~I.!:.;. 
.. .······· ., .. 

... ·· ... ·' . .. -.•:••:• ....... ;-~- ; ..... 
Date: - IR- Oc:;"' Dep1h Color Description (Sand, Slit, Clay, '*'lsture, etc.) 

ilime: ~ 120,-n 
2'-j I "'{ /£-L. (t_.p.-Y/t'Y ~/~~? \'\-f Ot 5 f 

Melhbp: irt /Jo 
Monitor Reading (ppm): lJ,) .,.,_ 8/lJJ trio KS ·:. z <.) f'(J ... 17) .:-vre-r 
COMPClSlTESAM~-~~tA: 

.. ' .. 
... ; . .: ·' ···. ·~ .. '. 

Date: Time Dep1h Color Description (Band, Slit, Clay, Moisture, etc.) 

Method: ---------!Monitor Readings ~ 

(Range in ppm): ------- i.---

--------- • ift'I'. .. 
1::-: ,, .. ··-----~ '' ;:~:~:!..'· . . :1: .... · .; :-'~-1~=~r =::~::·ff~·~:-.~~~:~-:.·:-·-~~ ... :·::'.·~·-· .. : .::.· ~·-·:·::'.:·:: .:. .. ~.: ''.·: '':" ..... .. ..... --., ;s •. ... . .......... . . .. ,.,·:.· .. ' .··· •1.:t:••.· 

Analysis Container Requirements Collected Olher 

·-r<-c... vo,~. L.f y. t ~uu-Y.t IS:. \;""' -1-LL.. t:; ·· Vi)l!ti. ,1. >.Jn~ V'" -tP/5.-; T / P (...(}.... +·rn< J 
AL fl.-t ft_ rA1---; t-CA./ 2.u-z... A/" -1s ...... "'1 ~-..-.. ,.vf!· '7 ~ o":Z ... '~ -

, 

. 

-~'{,;: iiE ·.··· .. 
.. .. : ... : .. >:: . flW;;. .. .·. ·.·· , . 

. .. ' ... ' ,>.· • · .... • ',,=:.•: ·.·. .;:,: . ._ ,., ..... :. .. . ...... , . .......... 

'l' (.) 
(-1'"" 

\1~ /; 
t1'Cl'o 

I T~ A i ll/; A -1 I rr ~J< 

-- f 1 r -"'? .• 

~-.w,;~;~J.:.· .... .. .. .. : .. :,-;: .. ~-: SlgnalUre(s): .. ;. 
... , ... .,,~ ... ,, .. ,:;;_:-.... · ... .. •' 

MSIMSD Duplicate ID No.: _, /f/J!((,, 
·- - S"_nJ~,/ Lp~-- • 



• r I L) Tetra Tech NUS, Inc. SOlL & SEDIMENT SAMPLE LOG SHEET 

Page of -· -

Project Site Name: Ct--{ ;v(Vf.AS--c, \V µ f./vJ.;J Sample ID No.: \l -~~l- 01~ 
Project No.: O<:?'i"'& Sample Location: ('113 31· 

Sampled By: ~ 
0 Surface Soil C.O:C. No.: '1 )0j. 't}'O f ·Subsurface Soil ' 

Sediment Type of Sample: 

a Other: w low Concentration 
a QA Sample Type: High Concentration 

~~&SAMP' ""::--· .. 
~ 

... •., ... . .. .. . 
Date: l-1.P.-U"J Depth Color Description (Sand, SUt, ClaY, MoiMure, etc.) 
Time: f.tJtJV :-i ' '(.f1A., 13t'-fJ <;~D.1 fj 7tt..-TY -rtt c.t..,,IV"f' 
Melhod: uti./.~ -~ 
Monitor Reading '(ppmr, \ 00 

tkof11..-r-0 L""O\-?,-

eoMPO- SAll{i~~t)~J!:~· 

Date: Time Dep1h Color Desc:riDtlon (Sand, Silt, Clay, Moiature, elc.) ------Melhod: -----------Monitor Readings 

(Range in ppm): ~ 

~,...,.,-

• ~ 

,,--
lilA!'/IJll!~'-9r.11;~1JIOfP« . ... .. '~- .. : ·... ::i:· ; .. ·:· .. ~·:::.: .. ·• ".S. . ... ·· ·.:'· ... ·; .. ,.: . ::" . ":>r.:~ . .. . ,• '" 

. ;. ~ ·.~·i. : ... ... ...... 

Analysis Container Reaulrements Colleeted Other 

TC L... \101~ ...... 'I. fi:. ,, . .-..,{'.-·. v 
. re. L;... S-v D,.._ -l ~O"I.. l_./' 

Pfi.t:; a- /~c,,17 ~ ~·;-o (.... ) 
~·vz...~.S ..,\-( I'-' 1n"l,... t/ 

f::::...l<: Pl. .. ¥ ..... _ "l/lt..C q,,..,-, _/ 
, 

.. 

-Ei~L.· .. ~· .. .. 
"., .. . ..... ·.;· ... ..,. ...... ~· .. 

• ,,,,,,, . .'r,~:···. .... .. , . ., .. . . ... .. .. 

f_ 
1: _ 

l"l~ll i -~,~~ 
'.\, c; , . ~ .. i.~ 

-~ tJ \ 
~- ,., r 

·-

• \:l.fCfia~~~'.~·,::J;,-' ·;·~:- ". _/» 1.:.' ~ ; 
; .. " Slgnature(s): . . .... . .. -. .,. ........ 

MS/MSD Dupllcate ID No.: 

-<L_~~ - L1 - ()-?\ -07--() 



.. 

., ... 

. ":· 

~.· 

. ·.· .. ;.-:; .. ; .:: .. 
·. :: . 

:_:.. . 

[11:) TeWTechNU1'1~ SOIL & SEDIMENT SAMPLE LOG SHEET 

Page of_ 

Project Site Name: 
Project No.: 

C..1-twtit.;.ll'"7171 /.-/ /VlU5 
os-~e 

SamplelD.No.: 17-C> ··ll -03 
SamJ)le Location: I 7 SO ; 1. 
Sampled By: f1.t<.. 

D Surface Soll . 
'):Subsurface Soil 
D Sediment 
D Other. 
D QA Sample Type: 

GRAB SAMPLE DATA: 

Monitor Reading (ppm):"6'¢7'f -----• 
COMPOSITE SAMPLE DATA: 

. . 

C.O.C. No.: -:'t-:-:3~0-=!Cf~. -:-'t"':'}_l_o_· -
v . 

Type of Sample: 
~Low Concentration 
O High Concentration 

Color I DescrlpUon (Sand. Slit, Clay, Moleture, etc.) 

'f 1: (... Ort~ SP-r v o .... .:....._,.. -.< ·-nt s 1 '-r 
f)\Qr·fl-~.P ~-~ ____ .....;,. ____________________ ,, 

Date: .., Depth lntarnl Color Description (Sand. Sitt. Clay, Moisture, eli:.) 

"" - ·-

Melhocl: 

Monitor Readings 
j 

(Range In ppm): 

------
_,,..,,..,..... 

__;,---:---·i------1---------------__;,-----~ ... -
SAMP!"""!"'"""L"'!"E"'!"CO'!"!LLE~CTl!""-•o ~H INFORMATION: 

Collected Other 

·v· 

·---------------·------------11-------·----·-t ·-. 
MAP: ... 

·-------------------------------------· 

·-
./'~··. 

............. ··1 .... -•b!"" ... ,,·, .. : - · .. •''··~ .. . ..-..... ~ ... ._... ... -. .... _ 
.... -

. - i 
'• -· ...... . :._. -----·---~~-·- __ :.._ ......... .,.. ~-·-:: -~-~-.. -:·:·~·- ·;---· -·-- ····- ··-~-----· __ :..:.:: 

... 

': \ 

• 

• 

. ·.·· .. ·:..: : . . 



• [ It:) Tetra T~h NUS, Inc SOIL & SEDIMENT SAMPLE LOG SHEET 

Pa~ of - -

Project Site Name: ~.rllLF'S rZ>l-V .f\16\JS Sample ID No.: I 7 ~f!rf3 ~ 0 3 
Project No.: , 5l:f2 Sample Location: f ·1 tv\·t p ~..., 

Sampled By: ~ 

a Surface Soil C.O.C. No.: ~::zocc 'i':!Jto 
1f'Subsurface Soil • 

Sediment Type of Sample: 
0 Other: ~ Low Concentration 
D QA Sample Type: High Concentration 

PfUU~·SAMPLE DAl'A:. ~-. .. . . 
,_ .. .. ... . .. .. I ... 

IDate: -L 1"1-t)'j Depth Color Descrtr>Uon Sand, Slit, Clay, MoW.ure, etc.) 

rnme: '> '-tO 3.:. 5 1 0\( (3~;.) t;}\-MJ ~ £.VL,:T .J.-e t-·Pr(" 
Melhod: 'rl~ '-<J"Rt•".,,,,,. f>Cj,'/BJf?t>O ~"~:;. 
!Monitor Reading (ppm): ~.:l TO euc.. e,ttK.-~ 

' · A-v1iJ?K"°ARtii 
~POSrtfi;S"AMP~~lrA: - .. -· .;: ; ' ... , .. , ..... 

) 
Date: Time Depth D9scrl1>tion lSand, Slit.-·, --e. etc.) 

,. 
Color 

·~ ' 

Me!hod: _,...-
~ 

!Monttor Readings -~ 

{Range In ppm): _,,,/ 

~ 

• _/'-

........ 
-~~~.-~!ill .. 

; ... ·1. .:.,,:.::· t.: . _:y::c . "'!' ,4:1""'"' .. ::_"'. . ,, ..... ,,. . ...... ' .. ~- ;.,.,.. . 
' '•·· . ';.:,· .· •.. .!.'.' 

AnalVISis Container Requirements Collectl9d Other 
'l (....I.- \/Oh.. l.f.~ I&._·~ v 

·r<:.• ~Ve.'!>- Y. ,_., ~ I Oc..8 .5 l. o. ... ,, v 
TO<:_ 

,,. ) 

1'"""H '- V"1 t£.~.S ..-. \_f.J 'L (;J.,.,_ i/ ·" 
i:::.·"'· a. Lf Ot- t/" 

" 

.. 

. .. s· ·> --.~'f:; ,· : . ' ...... :,. . .. ~' ¥/" ,. ..... ~: .. ...., "'' 
,, 

' , .. . ( . ' '•". 
.. : •'. ·: . 

Ft'-'- \\f p..-rL" ) 
) t "' - 0 

,F~ 
~ 

~? 
\ 1f"-;...'1 of 

"\ " •• ,/ 

• i!!•r~blC";:.>::. ':·,;,;.' .~·: $ '.::1_. :. .. ~·: 
·~ 

• ' l ' ·:-, :···· .... ,,~ •• '?'·""" , . 
MS/MSD Duplloate ID No.: --



... . . . 

..... 

c.··:. 

. .. ~ ... . . . ... 
.. ::· 

' .. :. . .· 

_,, . 

(1-1:) Ten Tech NUS, bu> SOIL & SEDIMENT SAMPLE LOG SHEET • 
Project Site·Name: 
Project No.: 

D Surface Soil .. 
!='"Subsurface SoH 
D Sediment 
D Other: 
0 QA Sample Type:. 

GRAB SAMPLE DATA: 
Color 

Page_ of 

sample 10 No.:·t \ 1-0~ Ja 
Sample Location ' J M ' P y. I 
Sampled By: . EW\.,. 
C.O.C. No.: __ ·. -·----

Type of Sample: { 7 - J.} ~ 31 · 0" 
'(j Low Concentration 
D High Concentration 

Descrtptlon (Sand, SDt, a.y, MolstuN, R.) 

Method: HA ..J-·~wF-· '-' G, -. 8 
Monitor Reading (ppm): (), S: 

f3t.-V f 
G fll5:-i 

Ct.~+<;JHvo QL.vt 
. + 'f/;LfA: I 

COMPOSITE! SAMPLE DAJk 
Date: 

Method: 

Monitor Readings 

(Range In ppm): 

Depth 1ntel'Ylll Color Description (Sancl, Slit, Clay, Moisture, eli:.J 

:a__ ...... .,,..,, ...... ~ 
~SAM.~P-LE_C_O_LLE_C'n0 __ 

1
NINFORMA1ION~:------...,.,,._ ________ • _____________________ ._. __ 

Analyata $, Container Requlremema 

r C.:-k VO/~ . ,. . . .... ··; ~ ·i lfuvCot/U;·. 
tcL. S\l"OA1 ff-SC(ft.6 ·: JBor 
132C- . . . 
l:ll-i- M •?-TZ~·t... s --+-CA.I __,1=.ao.._...c ______ , __ 7 ________ ., 
~p .· ... · t ';toJ.. l.7 

' .. 

-------------------------------- -------------.---f·--...;..-----\~·--------·4 
~~~A'rl~ONS~~INO~fE~S~::::::::::::::::::::::::::::::.iMAP:,;;;.;;...;._ __ _.;.: ___________ \~---

\ 
C.o l-'- G' unz:.o . e 

17 Ml P ~ \ Lc:?L . 
.f 

\ 

• 

.~.-~-~_=_;,_· Pl_. lcable:_-_ .. _-.... f_-Du_p_'lca_i : __ ~_· ~D __ ,.~_ .. _o._~_-__ .·_,_:_-::_·~_ .... ·_:·:, __ ·_ .. -_ .. ____ .:._.~_-_. _:_~ •• .. ~X~f}~;S i e 
• .. -. . . ~ . 

. -- .:._ • •. ~ ....... - .... --;..;::"' .. ~~ .. - ........ ~'T'·~~ -~- ...... - •. : ... _ .... -----.. ·--:~--·-··.: .. ~-··"'• --·-:. 

=-.·· . ... 
·\ 

. ; . · .. , 
i 
i 

: i . 
. ... !: . 
. .. ··~:--~--... ' : . . 

:"· ·: 
.... 



• 

•• APPENDIX A-10 
. QA/QC & IDW SAMPLE LOG SHEETS 

• 



• 

• 

Tetra Tech NUS, Inc. QA SAMPLE LOG SHEET 
Page_l of_/ 

NwscHARLESTON Sample ID Number: / 7-T- 0 ftJSCJ/-IJ { 
__ c_1_0_13-1JO_s_2_e -- Sampled By: Fe k/ 

__ sWM_u_1_61_11 ____ c.o.C.Number: dlJjftffl lf 06tJ,;ro1 

O Rinsate Blank 

Project Site Name: 
Project Number: 
Sample Location: 
OA Sample Type: 

EVf'rip Blank 
· [] Source Water Blank U Other Blank---------

Date: D Laboratory Prepared 0 Tap 
D Fire Hydrant ~ D Purchased 

IJ Other -------------

Time: 
Method: 

a 700 

Product Name: -------------- Media Type: 

Supp Ii er: 

Manufacturer: 

Order Number: -----------------Lot Number: 

Expiration Date: 
~------------

Volatiles 

Semivolatiles Cool4°C 
Pesticide I PCB Cool4°C 
Metals Cool 4°C & HN03 

anide Cool 4°C & NaOH 

Equipment Used: 

Equipment Type: 

IJ Dedicated 

IJ Reusable 

YES/NO 

YES/NO 

YES/NO 



( IL) Tdra Tech NU~ I~ QA SAMPLE LOG SHEET 
Page_!_ of _f 

Project Site Name: 
Project Number: 
Sample Location: 
QA Sample Type: 

Date: 
Time: 
Method: 

Product Name: 

NWSCHARLESTON Sample ID Number: 17--r: (J/;tj/0/-o:l. 
__ c_ro_1_37._10S_2_a___ Sampled By: ,::: c lJ 

SWMU 16/17 c.o.c. Number: 17- 0(()6 0 I 

wfnp Blank 
U Source Water Blank 

{-(-01 

Oioq 

0 Rinsate Blank 
0 Other Blank 

--------------~ 

0 Laboratory Prepared 0 Tap 
D Purchased 0 Are Hydrant 

a Other -------------

-----------~----
Media Type: 

Supp Ii er: 
Manufacturer: 
Order Number: -----------------Lot Number. 
Expiration Date: ---------------------

Volatiles 
Semivolatiles Cool4°C 
Pesticide I PCB Cool4°C 
Metals Cool 4°C & HN03 

anide Cool 4°C & NaOH 

Equipment Used: 
Equipment Type: 

ll Dedicated 
0 Reusable 

YES/NO 
YES/NO 
YES/NO 
YES/NO 

• 

• 

• 



• 

• 

• 

[IL) Taira Tech NUS, Inc. QA SAMPLE LOG SHEET 

Pagej_ofj_ 

Project Site Name: Nws CHARLESTON Sample ID Number: 17-T t/ 6 0 7 0 I - o "'] --------Project Number: 
Sample Location: 

__ c_T_o_13_710S_2a_·· __ Sampled By: -~~F_c.....-_____ _ 
sWMu 16111 C.O.C. Number. /7_ 060 ldl --------· QA Sample Type: 

R}trip Blank [] Rinsate Blank 
(] Source Water Blank [] Other Blank---------

Date: 
Time: 0730 

D Laboratory Prepared 
D Purchased 

0 Tap 
a Are Hydrant 

Method: 
U Oilier ____________________ __ 

Product Name: 
--------------~ 

Media Type: 
Supplier: 
Manufacturer: 
Order Number: 

---------------~ Lot Number: 
Expiration Date: 

;;;;;;;;;;;,;;;;;;;;;;;;;;;;;;;;;;;;;;,;;;;;,;;; 

VolatUes. 

S~mivolatiles Cool4°C 

Pesticide I PCB Cool4°C 
Metals Cool 4°C & HN03 

anide Cool 4°C & NaOH 

Equipment Used: 

Equipment Type: 
0 Dedicated 

0 Reusable 

YES/ NO. 
YES/NO 
YES/NO 

YES/NO 



( I L] Tetra Tech NUS, Inc. QA SAMPLE LOG SHEET 

. Page_}_ of!_ 

Project Site Name: 
Project Number. 
Sample Location: 
QA Sample Type: 

Date: 
Time: 
Method: 

Product Name: 

NWscHARLESTON Sample ID Number: --------
CTO 13710S2a Sampled By: --------

SWMU 16'11 C.O.C. Number. --------
~pBlank 

li-T-o 6t#O 1-0 <f 
kt,..... 

U Source Water Blank 
0 Rinsate Blank 
0 Other Blank -------------

6-11-01 D Laboratory Prepared 0 Tap 
D Purchased 0 Fn Hydrant 

a Other ---------------

-----------~ 
Media Type: 

Supplier: 
Manufacturer: 
Order Number: 
Lot Number: 

Volatiles 
Semivolatile8 
Pesticide I PCB 
Metals 

anide 

------------

Cool4°C 
Cool4°C 
Cool 4°C & HNOa 

Cool 4°C & NaOH 

Equipment Used: 
Equipment Type: 

D Dedicated 
D Reusable 

YES/NO 
YES/NO 

• 

• 

• 



• 

•• 

• 

[ ii;) Tetra Ted> ~s. Inc. QA SAMPLE LOG SHEET 
Page_lor_l 

Project Site Name: 
. Project Number: 
Sample Location: 
QA Sample Type: 

Product Name: 

NWSCHARLESTON Sample ID Number: :2 L/-T- IOllo I 
C TO- 4'&77U'fSampled By: _____ .,::._c_v ____ _ 

YMl'lA,N.S /fA:?L C.O.C. Number: ::z '{- 101101 

~Blank 0 Rinsate Blank 
D Source Water Blank 0 Other Blank ________ _ 

----~~---~ 

Media Type: 
Supplier: 
Manufacturer: 

Order Number: 
Lot Number. 

Volatiles · 

Semivolatiles 

Pesticide I PCB 
Metals 

anide 

----~----~ 

Cool4°C. 
Cool4°C 
Cool 4°C & HNOs 

Cool 4°C & NaOH 

Equipment U~ed: 
Equipment Type: 

a Dedicated 

a Reusable 

YES/NO 
YES/NO 
YES/NO 



( IL] Tetra Tedi NUS, Inc. QA SAMPLE LOG SHEET l I 
Page_ of_ 

Project Site Name: 
Project Number: 
Sample Location: 
QA Sample Type: 

NWSCHARLESTON Sample ID Number: t 6-T- 10190 I-()$' --------
__ c_ro_13_7I05_28 ____ Sampled By: F<'w 

sWMu 16111 C.0.C. Number: / o '-/OGJOO! ---------- ~-----------------

~BI an k 
0 Source Water·Blank 

0 Rinsate Blank 
0 Other Blank -------------

Date: ;0-19-of D Laboratory Prepared D Tap 
Time: 
Method: 

Product Name: 

Supp Ii er: 

Manufacturer. 

Order Number: 

Lot Number: 

16uo 

----------------

----------------
Expiration Date: __________ _ 

Volatiles 

Semivolatiles Cool4°C 

Pesticide I PCB Cool4°C 
Metals Cool 4°C & HNOa 

anide ·Cool 4°C & NaOH 

, 

0 Fire Hydrant 0 Purchased 
D Other 

---------------------~ 

Media Type: 

Equipment Used: 

Equipment Type: 

a Dedicated. 
0 Reusable 

80/ 

YES/NO 

YES/NO 

YES/NO 

YES/NO 

• 

• 

• 



• 

,. 

• 

Tetra Tech NUS, Inc. QA SAMPLE LOG SHEET 
Page_·_/ of "-:2 

Project Site Name: 
Project Number: 
Sample Location: 
QA Sample Type: 

Date: 
Time: 
Method: 

Product Name: 

Supplier: 

Manufacturer: 
Order Number: 

Lot Number: 

Expiration Date: 

Volatiles 

Semivolatifes 

Pesticide I PCB 
Metals 

anide 

__ Nws_c_HAR_Les_11._o_N_ Sample ID Number: J 6-/ - J 0 16 ()I- 06 
__ c_ro_13_110S_2a_· __ Sampled By: ___ f~r_tv...._· -----
_s_WM_u_16.'_1_1 ___ C.O.C. Number: · 16 - IO I IO I 

wfnp Blank 
0 Source Watef Blank 

I 0-16~ a ; 

Cool4°C 
Cool 4°C & HNOa 

0 Rinsate Blank 
0 Other Blank 

----~------

D Laboratory Prepared 0 Tap 
a Fire Hydrant D Purchased 

0 Other 
~--~------------

Media Type: 

Equipment Used: 

Equipment Type: 

D Dedicated 

0 Reusable 

. ; YES/NO 

YES/NO 

Cool 4°C & NaOH · YES/NO 



( I L) Tetra Tech NUS, Inc. QA SAMPLE LOG SHEET 
Pap_} of_I • Project Site Name: NWS CHARLESTON Sample ID Number. 17- T- 1011 tt1- () 7 

Project Number: CTO 137.I0528 Sampled By: _____ FC/f.v~------
Sample Location: SWMU 16/17 C.O.C. Number. 17-ltJ/1()1 
QA Sample Type: 

g/f rip Blank D Rinsate Blank 
0 Source Water Blank · 0 Other Blank ________ ...__ 

Date: O Tap 
Time: a Fire Hydrant 
Method: 

Product Name: 
~~~~~~~~~~-

Media Type: 
Supp Ii er: Equipment Used: 
.Manufacturer: Equipment Type: 
Order Number: 

~~--~~~----~---
D Dedicated 

Lot Number: 0 Reusable 

• 
Volatiles 
Semivolatiles Copl.4°C. YES/NO 
Pesticide I PCB Cool4°C YES/NO 
Metals Cool 4°C & HN03 YES/NO 

anide Cool 4°C & NaOH YES/NO 

• 



• 

• 

• 

[ IL] Tetra Tech NUS, Inc. QA SAMPLE LOG SHEET 

Page_I_ of J_ 
Project Site Name: NWSCHARLESTON Sample ID Number: 11-T- 101{j-1Jt ... 09 
Project Number: cro 13110S2e ·Sampled By: --~· _e_c_t...1 ___ ....... __ 

SWMU 16117 c.6.c. Number: / l - 7- t01801 Sample Location: 
QA Sample Type: 

Date: 
Time: 
Method: 

Product Name: 

Supp Ii er: 

Manufacturer: 

Order Number: 

Lot Number: 

Volatiles 

Semivolatile~ 

Pesticide I PCB 
Metals 

anide 

0 Trip Blank 
0 Source WaterBlank 

I0-18-01 

--------------------

~----------------

''~ 

Preservative 
Cool 4°C & HCI 
Cool 4°C 
Cool4°C 
Cool 4°C & HN03 

Cool 4°C & NaOH 

a Rinsate Blank 

0 Other Blank----------

D Laboratory Prepared D Tap 
D Fire Hydrant D Purchased 

a Other 
~~------~---------------

Media Type: 

Equipment Used: 
Equipment Type: 

0 Dedicated 

0 Reusable 

YES/NO 

YES/NO 
YES/NO 

YES/NO 

Signature(s): 

cr;Jl 



[ I t] Tetra Ted! NUS, In<> QA SAMPLE LOG SHEET 
Page_lof_I 

Project Site Name: NWSCHARLESTON SamplelDNumber: IJ-1- JDl<lo1-0'1 --------Project Number: CTO 1311052a Sampled By: F~ --------- --------------S WM U t6111 C.O.C. Number: J 6 - . to z r.; o 1 --------Sample Location: 
QA Sample Type: _ 

lvfrip Blank 0 Rinsate Blank 
0 Source Water Blank 0 Other Blank------------

Date: 10-Vi- 01 D Laboratory Prepared D Tap 
Time: 
Method: 

Product Name: ------------Supp Ii er: 
Manufacturer: 
Order Number: --------------

Volatiles 
Semivolatiles Cool4°C 

Pesticide I PCB Cool4°C 
Metals Cool 4°C & HNOa 

anide Cool 4°C & NaOH 

D Purchased 0 Are Hydrant 
0 Other ____________ ~----

Media Type: . 
Equipment Used: 
Equipment Type: 

D Dedicated 
D Reusable 

Signature(s): 

rT~ lv____-

YES/NO 
YES/NO 
YES/NO 
YES/NO 

• 

• 

• 



• 

-...... 

[ I t] Tetra Tech NUS, Inc. QA SAMPLE LOG SHEET 

Page_I of_/ 

Project Site Name: 
Project Number: 

__ N_w_s_c_H_AR_L_E_sT_o_N_ Sample ID Number: /7-T- O&J 7o;J. -10 
cTo 1311os211 Sampled By: Fr£---------------- -~--------~------

· Sample Location: _ _,,S....,W.......,_:ll_,_,cl...,_;;_l ..;..7 __ C.0.C. Number: 17 - 0307() :1.. 

QA Sample Type: 

VripBlank O Rinsate Blank 
[] Source Water Blank [] Other Blank ----------

~$1.\MeM~('O)At.mHm11~;mnHmmrmrmmmmm~m~rnr;twrnmnw~1an~®e~e.HHm11rnrnmmmmmwrnmmrnmmrHmrnr~mmHm 

Date: 3- 7- d :l 0 Laboratory Prepared D Tap 
Time: 09co 0 Purchased 0 Fire Hydrant 

Method: 0 Other ---------------

Product Name: 
-----------~ Supplier: 

Manufacturer: 

Order Number: 
-------------~ Lot Number: 

Expiration Date: 
---------------~ 

Analysis Preservative 
Volatiles Cool 4°C & HCI 

Semivolatiles Cool4°C 
Pesticide I PCB Cool4°C 
Metals Cool 4°C & HN03 

Cvanide Cool 4°C & NaOH 

Media Type: 

Equipment Used: 

Equipment Type: 

0 Dedicated 

D Reusable 

Container Reaulrements 
;;<>(~O rlL I// A.1 

..... 

Collected 

/YEfi)/NO 

YES/NO 

YES/NO 

YES/NO 

YES/NO 



( It;) Tetra Tech NUS, Inc. QA SAMPLE LOG SHEET 

Pa~-' ot_f_ 

Project Site Name: __ N_w_s_cH_A_R_LE_ST_o_N_ Sample ID Number: /7- r-oJ::>W ~ .·' f 
cTo 13110s2a Sampled By: -~~Fe;:: ______ _ Project Number: 

Sample Location: SWJ1 () 17 C.O.C. Number: - i 7 -03tJgt) J 

~rip Blank 
QA Sample Type: 

[] Rinsate Blank 
[) Source Water Blank 0 Oth~r Blank-----------

~$ANieiii1N(f~t•~mrnimi~m~rnrnnr~rrnmm~rnmmrnrn~rn~m~rrnH HWAt$l$®,.P.~mmmm~~Hmmmmwml~immnmmmrmHmmmmmm 

Date: 3-8-o:i. 
Time: 07Po 
Method: 

Product Name: ------------Supp Ii er: 

Manufacturer: 

Order Number: 
---------~ Lot Number: 

Expiration Date: 
-----------~ 

Anal sis Preservative 

Volatiles Cool 4°C & HCI 

Semivolatiles Cool4°C 

Pesticide I PCB Coo14°C 
Metals Cool 4°C & HNOa 

C anide Cool 4°C & NaOH 

0 Laboratory Prepared . D Tap 
[] Purchased fi Fire Hydrant 

[] Other -------------

Media Type: 

Equipment Used: 

Equipment Type: 

0 Dedicated 

D Reusable 

Signature(s): J 
CT;A 

YES/NO 

YES/NO 

YES/NO 

YES/NO 

• 

• 

• 



-· 
[ IL] Tetra Tech MJS, Inc. QA SAMPLE LOG SHEET 

Page l of f 

Project Site Name: NWSCHARLESTON . Sample ID Number: {7- <r-03P90~-1J. -------- ----------
__ c_T_0_13_7_I05_2_8 .......-.....- Sampled By: r~ 

_ _.....S._W'--11---..tf_· ....... /.....;.7_ C.O.C. Number: t 7 0 s Of/O ~ 

Ulf'np Blank 

Project Number: 
Sample Location: 
QA Sample Type: 

[] Rinsate Blank 
[] Source Water Blank [] Other Blank ----------

j$AMP:~1N~l1PAr.4~j~iirnHH(~nrnrnirnHmnnmHi~f~rn!rniHWm~1n1111 HW,tslS®aq~~nww1H~1mmimwmiiwwwrnmmmm!W1m1wmrnm~!1 

Date: 3-t/-o ;i_ 
Time: 
Method: 

Product Name: ------------Supp Ii er: 

Manufacturer: 

Order Number:• ------------Lot Number: 

Expiration Date: --------------

0 Laboratory Prepared U Tap 
D Purchased 0 Fire Hydrant 

lJ Other -----------...;.._....-

Media Type: 

Equipment Used: 

Equipment Type: 

ll Dedicated 

D Reusable 

e ~~~MP.Jliti®.t1Ue:¢'n~~aNF:Q~~~m~mmmimmmirnmmmmHmmm@nwwHml1m~j1rH~mrnrnmlmmmrnmmmin~rnirnmmmmH1i11l11i1 
Analvsis Preservative Container Reauirements Collected 

Volatiles Cool 4°C & HCI ::2 x LIO Miil VIAL VvES/NO 

Semivolatiles Cool 4°C ri'ES/ NO 
Pesticide I PCB Cool4°C YES/NO 
Metals Cool 4°C & HN03 YES/NO 

Cyanide Cool 4°C & NaOH YES/NO 

s~~gna re.~s): Q 
..Ul v----•----------~---------~ 



[ 11:) Tetra Tech NUS, Inc. QA SAMPLE LOG SHEET 

-r Page_l of_{_ 

Project Site Name: NWS CHARLESTON 

Project Number: CTO 137/0528 

Sample Location: SWMU 17 

QA Sample Type: 
~pBlank . 
D Source Water Blank 

Date: 
Time: 
Method: 

Product Name: · 
~--------~ Supplier: 

Manufacturer. 

Order Number: 

Volatiles 
Semivolatiles 
. Pesticide I PCB 
Metals 

C ide 

~~-~-----~ 

Cool4°C 
Cool 4°C 
Cool 4°C & HN03 

Cool 4°C & NaOH 

Sample ID Number:/] 'f :260 3-o I 
·;.;.;..;.----~--..:..--

Sampled By: 
C.O.C. Number: 17 0 '-1:1.6() l 

0 Rinsate. Blank 
0 Other Blank ___.;. ________ _ 

Media Type: 
Equipment Used: 
Equipment Type: 

a Dedicated 

D Reusable 

2X40MLVIAL 
2X 1LAMBER 
2X 1LAMBER 
500MLPOLY 

250MLPOLY 

YES/NO 
YES/NO 

YES/NO 

• 

• 

• 



[ IL] Tetra Tech NUS, Inc. QA SAMPLE LOG SHEET 
Page_l of_(_ 

• Project Site Name: 
Project Number: 
Sample Location: 

NWS CHARLESTON Sample ID Number: 17-T-0'-1;) 70 J- 02 
cro 137/0528 Sampled By: ___ FC_tv ______ _ 

SWMU 17 . G;O.C. Number: ·· l 104~7o:J --------
QA Sample Type: 

~BI an k D Rinsate Blank 
D Source Water Blank 0 Other Blank ________ ___,;_ 

Date: D Laboratory Prepared D Tap 
Time: () 7()Q D Purchased a ~ire Hydrant 
Method: 

DOther ~--------~--------~ 

Product Name: Media Type: 
Supplier: Equipment Used: 

Manufacturer. Equipment Type: 

Order Number: a Dedicated 
· Lot Number: O Reusable 

• ContainerR uirements 
Volatiles 2 X40ML VIAL 

Semivolatiles CooJ4°C 2X 1LAMBER YES/NO 

Pesticide I PCB Coo14°C 2X1LAMBER YES/NO 
Metals Coot 4°C & HN03 500MLPOLY YES/NO 

c nide Cool 4°C & NaOH 250MLPOLY YES/NO 

• 
Slg~"Y1' I . 
w~---·· 



( IL) Tetra Tech NUS, Inc. QA SAMPLE LOG SHEET 

Pagel_ of_( 

Project Site Name: 
Project Number: 
Sample Location: 
QA Sample Type: 

Date: 
Time: 
Method: 

Product Name: 

NWSCHARLESTON Sample ID Number.lt-F -~lt>ot'/-tfll 
cro 1a110S2e Sampled By: Fe._. 

~--~-------------S WM U Hil 17 C.O.C. Number. /7 06tJS"I 

0 ljjp Blank 
&f"Source Water Blank 

6-S-<J I 
J'f JO 

0 Rinsate Blank 
0 Other Blank -------------------

D Laboratory Prepared 
D Purchased 
i¥6ther Vtt11;1..1;."1tS 

-------------------- Media Type: 

8 up p Ii er: 

Manufacturer: 

Order Number. --------------------Lot Number: 

Expiration Date: ---------------------

Volatiles 

Semivolatiles Cool4°C 
Pesticide I PCB Cool4°C 
Metals Cool 4°C & HNOa 

Cool 4°C & NaOH 

Equipment Used: 

Equipment Type: 

a Dedicated 

D Reusable 

• 

• 

• 



• 

• 

• 

( I L) T"ra Tech NUS, In~ QA SAMPLE LOG SHEET 

Page_{ of j_ · 
Project Site Name: 
Project Number: 
Sample Location: 
QA Sample Type: 

Product Name: 

NWSCHARLESTON Sample 10 Number: 16 -F-t>{;tJS0/- C.!2.. 
cTo 13110S2a Sampled By: """Cv 

~~~----~~~~--

S WM U 1&11 C.0.C. Number: 17 t:J60.SC/ 

{] Jr(p Blank · · 
f(source Water Blank 

D Rinsate Blank 
a . Other Blank 

~~~~~~~--~--

~--~------------~ 
Media Type: 

Supplier: 

Manufacturer: 

Order Number: 

lot Number. 

Volatiles · 

Semivolatiles 

Pesticide I PCB 
Metals 

anide 

------------------~ 

Cool4°C 
Cool4°C 
Cool 4°C & HNOa 

Cool 4°C & NaOH 

Equipment Used: 

Equipment Type: 

B Dedicated 

D Reusable 



Tetra Tech NUS, Inc. QA SAMPLE LOG SHEET 
Page_l_ of_!_ 

Project Site Name: NWSCHARLESTON S~ple ID Number: I h F 10 I t:f 0 I o3 
__ c __ ro_1_37._10S_2 .... a __ Sampled By: ilEtfH ~I Mf{i1tJ' Project Number: 

Sample Location: __ sWM_u_161_1_1 ___ C.0.C. Number: ll-10(901 
QA Sample Type: 

0 Trip Blank 
·~Source Water Blank 

· .•..•• !!l! .. :•J1•.,111i•L:.•. 1l•.1•.:r1•·:u•~,~!!'!!!!.~··.!'.· 

Date: 10 -1 '1- o I 
Time: 07$"2 
Method: 

Product Name: 0 I '1/A Tell 
Supplier: VU/~ SC.lE@if I G · 
Manufacturer: N:R ~ ~I ~(LSTtlS 
Order Number: fb4F I · 
Lot Number: Q S: I 00 I I 

OS:- .100J.. 

Volatiles 

Semivolatiles Cool4°C 

Pesticide I PCB Cool4°C 
Metals Cool 4°C & HNOa 

an Ide Cool 4°C & NaOH 

0 Rinsate Blank 
D Other Blank ________ _ 

D . Laboratory Prepared 
Vurchased · 

D Tap 
D Fn Hydrant 

0 Other -------------

• 

• 

• 



• 

• 

• 

Tetra Tech NUS, Inc. QA SAMPLE LOG SHEET 

Project Site Name: 
Project Number: 

··.Sample Location: 
QA Sample Type: 

Date: 
Time: 
Method: 

VolatUes 
S~mivolatiles 

Pesticide I PCB 
Metals 

anide 

-r1\P IN 

Page of_f_ 

NWSCHARLEsToN Sample ID Number:f b F JO IC/ 0 I 04-
__ c_ro_· 1_37._10_s2_e __ Sampled.By: f I.(/'/ I~ S.> 
_s_wu_u_161_1_1 ___ C.O.C. Number: /6-I01'iOt 

0 Trip Blank 
~Source Water Blank 

Cool4°C 
Cool4°C 
Cool 4°C & HNOs 

Cool 4°C & NaOH 

0 Rinsate Blank 

0 Other Blank-----------

~Tap 
0 Fire Hydrant 

D Laboratory Prepared 
D Purchased a Other _____________ _ 

-·.t,. 



[ j L) Tel<a Tech NUS, Inc. QA SAMPLE LOG SHEET 

Page_\_ ot _I_ 

Project Site Name: __ NW_s_c_HAR_L_Es_T_oN_ Sample ID Numbe .... r:_.:...H...;.._--· P._:...t>'l._._ .... ~..__"'Z._~.;;.]_;..o....;1..__ 
CTO 137/0528 Sampled By: re tv Project Number: 

Sample Location: swMu 11 C.0.C; Number: 1/of./). 7a; ---------------
QA Sample Type: 

0 Trip Blank 
~urce Water Blank 

111111-1mm11~1~~~~; .. 
Date: 'l--:J7~uJ 

Time: 1I1" 
Method: 

Product Name: ---------------------. Supplier: 

Manufacturer: 

Order Number: --------------------Lot Number: 

Volatiles 

Semivolatiles Cool4°C 

Pesticide I PCB Cool4°C 
Metals Cool 4°C & HN03 

c ide Cool 4°C & NaOH 

0 Rinsate Blank 

0 Other Blank------------

D Laboratory Prepared D Tap 
D Purchased D Fire Hydrant 
QIOther PftLt..t:Xr v,,,._,re-1.. 

Media Type: 

Equipment Used: 

Equipment Type: 

Container A 

a Dedicated 

.a Reusable 

uirements 
~X40MLVIAL 

2X 1LAMBER 

2X 1LAMBER 
500MLPOLY · 

250MLPOLY 

YES/NO 

YES/NO 
YES/NO 

YES/NO 

• 

• 

• 



• 

• 

( j L] Tetra Tech NUS, Inc. QA SAMPLE LOG SHEET 

Page of_/_ 

Project Site· Name: NWS CHARLESTON Sample ID Number:' 7-F-o<f,';)703' tJ.:2 
Project Number: cto 131tos2s Sampled By: ___ Fc_..._tv ...... _____ _ 
Sample, Location: __ s~w_;u_;u_1_;1 ___ ...;... C.0.C. Number: l7oy;)7u3 
QA Sample Type: 

D Rinsate Blank 

0 Other Blank----------

[] "DiP Blank 
[t'Source Water Blank 

D Tap 
D Fire Hydrant 

Q l,aboratory Prepared 
e,A>urchased 

L/-,27- o.3 Date: 
Time: 
Method: 

(] Other -------------

Product Name: -------------- Media Type: 
Su pp Ii er: 
Manufacturer: 

Order Number. ------------------Lot Number: 
Expiration Date: 

Volatiles 
Semivolatiles Cool4°C 
Pesticide I PCB Cool4°C 
Metals Cool 4°C & HN03 

C nide Cool 4°C & NaOH 

Equipment Used: 
Equipment Type: 

n Dedicated 
D Reusable 

3•X40MLVIAL 
2X 1LAMBER 
2X 1LAMBER 
500MLPOLY 

250MLPOLY 

YES/NO 
YES/NO 
YES/NO 

YES/NO 



Tetra Tech NUS, Inc. QA SAMPLE LOG SHEET 
Pagej_of!_ 

Project Site Name: 
Project Number. 
Sample Location: 
QA Sample Type: 

Date: 
Time: 
Method: 

Product Name: 

__ N_ws_c_H_AR_L_ES_r_oN_. _ sample 10 Numbe_r._~/l_-=-fC....._-.... 0~60;;..s;_o~t:m-o~t .. 
cro 1a110S2a Sampled By: l=C w 

_S_WM_U-1&'_1_7 ___ c.o.c. Number. ,,_ 061JSth --------
[J Trip Blank 
[J Source Water Blank 

6-S .-01 
IS::SO 

~insate Blank 
[J Other Blank _________ _ 

D Laboratory Prepared 0 Tap 
0 Fwe Hydrant D Purchased 

a Other ----------------------

-------------- Media Type: 
Supp Ii er: 
Manufacturer: 
Order Number: 

----------------~ Lot Number: 
Expiration Date: ------------------
Volatiles 
Semivolatiles Cool4°C 
Pesticide I PCB Cool4°C 
Metals Cool 4°C & HN03 

Cool 4°C & NaOH 

Equipment Used: 
Equipment Type: 

D Dedicated 
q,A'eusable 

• 

• 

• 



• 

• 

• 

[ I t) Tetra Tech NU~ Inc. QA SAMPLE LOG SHEET 
Page_}_ of_!_ 

Project Site Name: __ N_ws_c_HA_R_L_Es_r_o_N_ Sample ID Number: /7- e- otot o 1-o;; 
cro 137/052& Sampled By: --------· Project Number: FC 1/-/ 

SWMU 16111 C.O.C. Number: --------Sample Location: /7 ._ 06fi{{J I 

QAUnsate Blank 
QA Sample Type: 

0 Trip Blank 
0 Source Water Blank 0 Other Blank---------

Date: 6 - t- o/ 0 Laboratory Prepared D Tap. 
Time: i:s.::ro 0 Purchased D Fire Hydrant 
Method: 

OOther __ · ----------------------

Product Name: --------------- Media Type: 
Supp Ii er: 
Manufacturer. 
Order Number: 
Lot Number: 

Volatiles 
Semivolatiles 
Pesticide I PCB 
Metals 

~-------------~ 

Preservative 
Cool 4°C & HCI 

Cool4°C 

Cool 4°C 
Cool 4°C & HNOs · 

Cool 4°C & NaOH 
4 "c 

Equipment Used: 
Equipment Type: 

SPl1 rseoot'\ 

0 g_e<Hcated 
ft"Reusable 

-----



Tetra Tech NUS, Inc. QA SAMPLE LOG SHEET 
I J_ 

Project Site Name: NWS CHARLESTON 

Project Number: CTO 137/0528 
.. 

Sample Location: SWMU Hi/17 

QA Sample Type: 
0 Trip Blank 
U Source Water Blank 

Date: 
Time: /S'fO 
Method: 

Product Name: 
-----~-----Supp Ii er: 

Manufacturer: 
Order Number: 

~---------~ Lot Number: 

Volatiles 
Semivolatiles · :Cool 4°0 

Pesticide I PCB ·' Cool 4°0 
Metals Cool 4°0 & HN03 

Cool 4°0 & NaOH 

Page_ of 

Sample ID Number: /7- R-0 I tJ 701- ll.3 
Sampled By: F cw 
C.O.C. Number. 17-t'IDZOJ 

~insate Blank 
0 Other Blank -----------------

D Laboratory Prepared D Tap 
D Purchased a Fire Hydrant 

0 Other -------------

Media Type: 
Equipment Used: 
Equipment Type: 

D DJdicated 
[Y'Aeusable 

• 

• 

• 



QA SAMPLE LOG SHEET [ 11:) Tetra Tech NUS, In~ 
• ·.---------------------------------------------P-ag~e _ _L __ o_f ____ /~ 

__ NW_s_cH_A_R_LES_To_N_ Sample ID Numbe_r:_. _1_6_-_R_-_tJ,_6_,_lf_~o_._t-..;:;.()...:'l_ 

• 

• 

Project Site Name: 
Project Number: CT0137/0521 Sampled By: rt"--' --------Sample Location: SWMU 161'17 c.o.c. Number: I 6-tJ6110,. 

~ate Blank 
QA Sample Type: 

[] Trip Blank 
[J Source Water Blank D Other Blank----------

{.-1/-()/ Date: 
Time: 1'1SO 

0 Laboratory Prepared 
D Purchased 

0 Tap 
D Fire Hydrant 

Method: D Other --'--------------

Product Name: _____ ......., _________ __ Media Type: QI H;:3- tJ 
Supplier: 
Manufacturer: 

Order Number: 

Lot Number: 

Volatiles 

SemivolatiJ~.s ' 
Pesticide I PCB 
Metals . 

~----------------~ 

Cool4°C 

Cool4°C 
Cool 4°C & HN03 

Cool 4°C & NaOH 

Equipment Used: 
Equipment Type: 

a gecJicated 
SIReusable 



Tetra Tech NUS, Inc. QA SAMPLE LOG SHEET 

Page_j_ of _f_ 

Project Site Name: NWSCHARLESTON Sample ID Number: I b ~019 OI OS-
--cro-1-3l_10S_2_a__ Sampled By: ·. i2e1-r-tt 51 M f50N Project Number: 

Sample Location: sWMu 16111 C.O.C. Number: I~., O fQtJ I --------QA Sample Type: 
0 Trip Blank 
0 Source Water Blank 

Product Name: .DI 'vi\#£~ 
Supplier: v' w ~ Sc.rt-rt i= t <-
Manufacturer: N.W l l)IA'1NO<;n CS 
Order Number: fO f 13 or;;-
LotNumber: 6 S' I 00 / ( 

0 S' - ;;l.U c-/:L 

Preservative 
Volatiles Cool 4°C & HCI 
Semivolatiles Cool4°C · 

Pesticide I PCB Cool4°C 

[] Rinsate Blank 

0 Other Blank----------

Media Type: $€01 tf\f;~ 
Equipment Used: pu,mc.. =ntCV"E l 
Equipment Type: · 

~edicated 
D Reusable 

Metals Cool 4°C & HNOa I 
anide Cool 4°C & NaOH 

• 

• 

• 



• 

• 

• 

[ IL) Tetra Teet. NUS, Inc QA SAMPLE LOG SHEET 

Project Site Name: NWS CHARLESTON 

Project Number: cro 137/0528 

Sample Location: sWMu 16111 

QA Sample Type: 
· [] Trip Blank 
U Source Water Blank 

Volatiles 

Semivolatil~.s· .. Cool4°C 

Pesticide I PCB Cool4°C 
Metals Cool 4°C & HNOs 

anide Cool 4°C & NaOH 

Page_l of _f_ 

Sample ID Number: I b R 1019 ol ob 
Sampled By: tl S - F 0" 
C.O.C. Number: /6-1v1 h1 

';Ji,...Rinsate Blank 
[] Other Blank ---------

D Laboratory Prepared 0 Tap 
purchased 0 Fire Hydrant 

a Other ~-----~-----~ 

Media Type: 

Equipment Used: 

Equipment Type: 

.,:Oedicate_d 
D Reusable 

'5 \ L CUN~ <; fE (Ut31f'{t; 
sfrrv\PU N5, f"fVl.UEo Fllu M 
'f"l ro st\ r\1Ptt- wNJCTrNer1 ~ 

Signature(s): 

--;/_'- ZL_. 



( 11:) Tetra Tech NUS, Inc. QA SAMPLE LOG SHEET 

Page~of_(_ 

Project Site Name: 
Project Number: 
Sample Location: 

__ N_w __ s_c_HAR_L_es_T_o_N _ Sample ID Number:/7- ~'-0 'f:l. Bo 1~1 
cro 137/0528 Sampled By: Few 

-----~---------- ----,,,,...-----,----
SW MU 11 C.O.C. ·Number: 17 0£f:l 7o7 

-~~--------
· QA Sample Type: 

0 Trip Blank QA<nsate Blank 
D Source Water Blank D Other Blank------------

Date: 0 Laboratory Prepared D Tap 
Time: /Slo 0 Purchased a Fire Hydrant 
Method: a Other -------------

Product Name: ------------ Media Type: 

Su pp Ii er: 
Manufacturer: 
Order Number: 

-----------~ Lot Number: 
Expiration Date: 

-------------~ 

Volatiles 
Semivolatiles. Cool4°C 
Pesticide I PCB Cool4°C 
Metals· Cool 4°C & HNOs 

Cool 4°C & NaOH 

Equipment Used: CU1TfNt:. 5' HQ£ 

Equipment Type: 
a Dedicated 

\IAieusable 

2X 1LAMBER 
500MLPOLY 

250MLPOLY 

YES/NO 
YES/NO 
YES/NO 

YES/NO 

• 

• 

• 



• 

• 

• 

( 11::) Tetra Tech NUS, Inc. QA SAMPLE LOG SHEET 
Page_lorl 

Project Site Name: 
Project Number: 
Sample Location: · 
QA Sample Type: 

Date: 
Time: 
Method: 

Product Name: 
Supplier: 

Manufacturer. 

Order Number: 

Lot Number: 

Volatiles 
Semivolatiles 

Pesticide I PCB 
Metals 

c nide 

NWS CHARLESTON 

CTO 137/0528 

SWMU 17 

0 Trip Blank 
0 Source Water Blank 

i ::z.o 

Cool4°C 
Cool4°C 
Cool 4°C & HN03 

Cool 4°C & NaOH 

Sample ID Number: /7-f- O'-/-:J803-02 
Sampied By: FCl.v 
C.O.C. Number: }10'-1;> 70 J 

. ~nsate Blank 

D Other Blank----------

0 Laboratory Prepared 0 Tap 
0 Purchased 0 Fire Hydrant 

OOther -------------

Media Type: A-Q 
Equipment Used: Pt.+~ IL 1(.1 A./ IViJfAI~. 

Equipment Type: . 

~icated 
0 Reusable 

ContainerR ulrements 
3X40MLVIAL 
2X 1LAMBER SINO 
2X 1LAMBER YES/NO 
500MLPOLY YES/NO 

250MLPOLY YES/NO 

~~-· -· 



( IL] Tetra Tech NUS, Inc. QA SAMPLE LOG SHEET 

Page_ of_ 

Project Site Name: 
Project Number: 
Sample Location: 
QA Sample Type: 

Date: 
Time: 
Method: 

Manufacturer: 

NWS CHARLESTON Sample ID Number: \ J - r- -0\ \ <j05 - 0 \ 
cTo 1311os2a Sampled By: · f U,-t~-, IXl. ' 

swMu 16/H C.O.C. Number: 

[} Trip Blank 
}(Source Water Blank 

[} Rinsate Blank 
0 Other Blank 

~~~~~--~~~~ 

Equipment Used: 

Equipment Type: 
Order Number: 

~;.._~~~~~~~~-
0 Dedicated 

0 Reusable Lot Numb . 

Volatiles 
Cool4°C 

Pesticide /'PCB Cool4°C 
Metals Cool 4°C & HN03 

C anide Cool 4°C & NaOH 

.:.;.;,,-: 
~ .. ' 

xt'-"'' 

Signature(s): 

• 

• 

• 



Tetra Tech NUS, Inc. QA SAMPLE LOG SHEET ~ 
e.---------------------------------------------P_a~ge-~~l-o_f_j--. _ 

__ N_w_sc_H_AR_L_Es_T_oN_ Sample ID Numbe_r:_/ ..... f_-_F._-_0 ..... 3,__0_5_-_0_3_ Project Site Name: 
Project Number: __ c_T_o_13_7I05_2a ___ Sampled By: SC...~ 

Sample Location: swuu 16111 C.O.C. Number: 'f 333 
QA Sample Type: 

0 Trip Blank 
O Source Water Blank 

Date: l /:'\gr 05 
Time: 
Method: 

Product Name: 
~------~---Supp Ii er: 

Manufacturer: 

Order Number: 
~----------Lot Number~ 

O Ainsate Blank 

O Other Blank . tJo+~ble y/9.:~ 

fl laboratory Prepared 0 Tap 
D Purchased . 'jt. Fire Hydrant 

ll Other -------------

Media Type: 

Equipment Used: 

Equipment Type: 
fl Dedicated 

0 Reusable 

5 • , Expiratio~ ~;~te:_ 

• 

... , . 

Volatiles 

Semivolatiles 
PestiCide I PCB Coo14°C 
Metals· Cool 4°C & HN03 

anide Cool 4°C & NaOH 

Co\\~ -froy-Y"\ b\~cJc:. hose 

°'-\ ~e C\rt"t\-t-;,hYn t/W5 
" .,h 8 re -Stcvh ~ 

Signatuntts): 

~)-



[ IL) Tetra Tech NUS, Inc. QA SAMPLE LOG SHEET 

Page_ of_ 

Project Site Name: Nws CHARLESTON Sample ID Number: \I- F- () \ \ y OS- - o L 
Project Number: c101311os2s Sampled By: ~ ~~ro 
Sample Location: sWMu 16111 C.O.C. Number: 
QA Sample Type: 

Date: 
Time: 
·Method: 

Product Name: 

Supplier: 

Manufacturer: 

Order Number: 

Lot Number: 

VolatUes 

SemivQl~lU ... · 

Pesticide /'PcB 
Metals 

anide 

~1;· ... 
• "!. 

~~· .... 

IJ Trip Blank 
)t· Source Water Blank 

µ fi-1tL \?.fiA<eyvr,~J{O 
(JfY?.L 
kJJV(LL Q\p..t.. 

~~--~~~~~~~-

Cool4°C 

Coo14°C 
Cool 4°C & HN03 

Qool 4°C & NaOH 

U Rinsate Blank . 
[] Other Blank · 

~~~~~~~~~~ 

D laboratory Prepared 0 Tap 
0 Fire Hydrant JI( Purchased · 

0 Other 
~~~~~~~~~~~~~-

Media Type: 

Equipment Used: 

Equipment Type: 

0 Dedicated 

· 0 Reusable 

_ .... YES/NO 

·' YES/NO 

YES/NO 

YES/NO 

Signature{s): 

• 

•• 
. ...... l>·~:ir 

• 



• 
( I t] Tetra Tech NUS, Inc. QA SAMPLE LOG SHEET 

Page f of ___L 

Project Site Name: 
Project Number: 

NWS CHARLESTON Sample ID Number: \ ":f - f:. l) 3 0 5- O'i 
--'----~~~~~~-

Sam p I e d By: 5 l S1 CTO 137/0528 

Sample Location: C.0.C. Number: Lf333 
QA Sample Type: 

[] TripBlank D Rinsate Blank 
[J Source Water Blank [] OtherBlank bl. w~..Y 

~~AMP:~1N~ttmt4~mHmnw~~mm~mmrnmmrnmnmmmmm~rnrmmnw.Ar~tf$PU8¢.~~nmmmmn!rnH~rnmrnmrn1irn~mmr~mmm1tmmmm 

Date: I Ma.r ¢5 ll laboratoryPrepared a· Tap 
Time: \'~"'!> 5 lf Purchased 0 Fire Hydrant 

Method: Gc1..b a Other -------------

If llllllwJ~!W~~·~ltlf tl~~-·1.i1~ijJlf f ll!l jf ff 1111l!l!l!il1l!lll1llll1~lll~~l~lf~f •®m1MMll!lllllllllllll!!lllllllllllllll 
Product Name: i'{<i r\ · RM&n.\- GcJe. Wo.\.tr 
Supplier: ,_,"f£...-..r'""l _______ _ 

Manufacturer: Ne..t\ Di~J)g!ll;Cf> 
Order Number: ----------Lot Number: __,\_..o __ o_C\....,O"'"'b_'J _____ _ 
Expiration Date: l Q - d 00 5 

Analysis Preservative 
Volatiles Cool 4°C & HCI 

Semivolatiles Cool4°C 

Pe~ticide I PCB Cool4°C 
Metals Cool 4°C & HN03 

Cvanide Gool 4°C & NaOH 

Media Type: 

Equipment Used: 

Equipment Type: 

D Dedicated 

0 Reusable 

Container Reauirements 
:3~ v.,,.\..,. °' \ac; c.. 
';) ¥c a-...ho.l o. \a.c. ( 

;;) '1L ~4.( ~" <'. < 

I "' ..an\..i oG..s...,;c::, 
l "' 1.11tJ:. · 'a\ a.e.c r ~ 

I ' ' 

Sign;;u71s):/ (,, 

~ . Cvrf ~ 

Collected 

YES/NO 

YliS/NO 

Y.E$/NO 

Y~/NO 

Y.JZ"S/ NO 



( IL) Tetra Tech NUS, Inc. QA SAMPLE LOG SHEET 

Page_ of_ 

Project Site Name: NWSCHARLESTON Sample ID Number: \ -i-R.-o \ \30S--0 \ 
Project Number: cm 1371os28 Sampled By: ~ R.fi-0 u. .a ~s. M 
Sample Location: sWMu 16'17 · C.O.C. Number: -
QA Sampl~ Type: 

[] Trip Blank 
U Source Water Blank 

Date: 
Time: 
Method: 

Product Name: NF-~L £.GMwrCcz.M>£\.i1cCJ 
Supplier: _N.....,..;<Ut=........._L....;;.. ---------

Manufacturer: Iv fi.a L- P> (\S.f.JC>'? n t.' 
Order Number: W /+ -----------------Lot Number: I DOC( OG. 't · 
Expiration Date: l D- 2.00*f: 

Metals Cool 4°C & HN03 

Cool 4°C & NaOH 

---------~----~ 

}I Rinsate Blank 
0 Other Blank 

----------------~ 

O Laboratory Prepared U Tap 
~Purchased 0 Fire Hydrant 

a Other ~---~-----------------

Media Type: Gwu.yoluA-tt7i:a. 
Equipment Used: S , '= 1 c 9 ,._, .:.-Tf?Ft.o~At, 

Equipment Type: 

Signature(s): 

.. ~ O~dicated 

0 Reusable 

YES/NO 

• 

•• 

• 



• 
r It) Tetra Tech MJS, Inc. QA SAMPLE LOG SHEET 

Project Site Name: 
Project Number: 
Sample Location: 
QA Sample Type: 

Page_of_ 

NWS CHARLESTON Sample 10 Number: \ 1-\ -o \ \ 3 0 )-O\ 
cro 13110523 Sampled By: \- ~,... V"1. ')K,& 

swuu 16111 C.O.C. Number: 

~Trip Blank 
U Source Water Blank 

[] Rinsate Blank 
0 Other Blank 

~-~--------

Date: l-\3-0S- J laboratory Prepared UTap 
Time: 
Method: 

Manufacturer: 

Order Number: 
~--------------Lot Nu m 

Volatiles. 

a Fire Hydrant D Purchased · 
0 Other -----------------

Equipment Type: 

Semiyola~il~ · Cool 4°C YES I NO 1-----........ ~---------+-------+--------------1---'-----'~ ... "··~1 

·Pesticide I PCB Cool 4°C YES I NO 
Metals Cool 4°C & HNOa YES I NO• 

ankle. Cool 4°C & NaOH YES I NO 



( I L] r .. ra Ted> NUS, loc QA SAMPLE LOG SHEET 

Page_L of_\_ 

Project Site Name: Nws CHARLESTON Sample to Number:· \ t -R.- D i I Bo<;. 0'2..... 
Project Number: CTO 13710528 Sampled By: ~ (l.(i-0 u a &NS 6ll 
Sample Location: SWMu 16111 C.O.C. Number: .....--
QA Sampl~ Type: 

() Trip Blank 
[I Source Water Blank 

Date: 
Time: 
Method; 

Product Name: N F-\l.L £.1iMW7 CJZM?&H,__u 
Supplier: _No.,;;;..a.CUU...;;.:._ . .....__ _______ _ 

Manufacturer: Iv fi.<l L- Q\ &;:f..-O'S 1J t. S 
Order Number: Iv A-~_..;;....;...;;..;_ _____ ~-
lot Number: ....;,l~Q:;..;O,,._j_..· ..... o .... c.=--'t-------
Expiration Date: lD- 2.00'L 

Metals Cool 4°C & HN03 

Cool 4°C & NaOH 

-~----~-----~ 

)f Rinsate Blank 
0 Other Blank -------------------

0 laboratocy Prepared U Tap 
~Purchased a Fire Hydrant 
Il Other ...._ ____________ _ 

Media Type: 
Equipment Used: 

Equipment Type: 

Signature(s): 

1i,Q L !:r _~SUB Sc./RFNU'i. 
f.{A-µ D Aue, Ell. . 

. )l Dedicated 
U Reusable 

• 

• 

• 



( 1 l) Tetra Toch NUS, Inc. QA SAMPLE LOG SHEET 

Page_ of_ 

Project Site Name: NWS CHARLESTON Sample ID Number: \ 1 -1 - Q \ l 50 s--0 ' 
Project Number: CTO 137/0528 Sampled By: f lA..{C .... \'\-\ Sft{L 

Sample Location: sWMu t6'17 C.O.C. Number: <t:, ~Ce 
~--~-"-----~-QA Sample Type: 

)J: Trip Blank 
U Source Water Blank 

.Date: \-l5-0"r 
Time: 0800 
Method: -

Manufacturer: 

Order Number: .,,.c.----------------L o t Nu ........ .,,._. 

Volatiles 

U Rinsate Blank 
. ll Other Blank 

~----------

Jr Laboratory Prepared 0 Tap 
D Purchased 0 Fire Hydrant 

0 O~er ~--------------------__..;;..~ 

Media Type: 

Equipment Used: 

Equipment Type: 

Semivohllif~,$ . Cool 4°C · 11------'""-'-""""""""""-------------+-------+-----_..,.....---------+--......... --1 .. , . -·.• 
Pesticide I PCB Cool 4°C 
Metals Cool 4°C & HN03 

anide Cool 4°C & NaOH 

4~::: 

~. ,:;i ... 

YES/NO 

YES/NO 

YES./ NO 



f IL) Tetra Tech NUS, Inc. QA SAMPLE LOG SHEET 

Project Site Name: 
Project Number: 

Sample Location: 
QA Sample Type: 

Page_ of_ 

NWS CHARLESTON Sample ID Number: - 'TC>~o l l lc05 ~o l 
cm 137/0528 Sampled By: f lA..({p..V'-t~fUL 

sWMu 16111 C.O.C. Number: '-t 3 5""S--
~----------~~~~~~-

"J. Trip Blank 
U Source Water Blank 

U Rinsate Blank 
(] Other Blank 

~~~~~~~~~~-

Date: l - 'G,-0'7 J Laboratory Prepared [] Tap 
Time: 0800 
Method: -

Manufacturer: 

Order Number: 
~'--~~~~~~~~~-

Lot Nu 

Volatiles 
Semhtolqtil~~ · . · Cool 4°C 

Pesticide I PCB Cool4°C 
Metals Cool 4°C & HN03 

anide Cool 4°C & NaOH 

0 Fire Hydrant 0 Purchased 
0 Other 

~~""""."""~~~~~~~--~-"-~ 

YES/NO 
YES/NO 
YES/NO 
YES/NO 

• 

• 
·-' ... , 

• 



• 

• 

Tetra Tech NUS, Inc. QA SAMPLE LOG SHEET 

Project Site Name: NWS CHARLESTON 

Project Number: CTO 137/0528 

Sample Location: SWMU 16/17 

QA Sample Type: 
[] Trip Blank 
[] Source Water Blank 

Date: 1-17-0S-
Time: 0900 
Method: -
Product Name: 

~~~~~~~~~,....'--

Supp Ii er: 

Manufacturer: 

Order Number: 
-::;o~~~~~~~~~~ 

Volatiles 

Semivolatiles Cool 4°C 

Pesticide I PCB Cool 4°C 
Metals Cool 4°C & HN03 

C anide Cool 4°C & NaOH 

.s;;t: ... -: 
~f.;:_ 

Page_ of_ 

Sample ID Number: /7-T -011705'-0I 
Sampled By: fuf P.-yvts ER 
C.0.C. Number: _4-~3~3.._tR;;:s;;.__ _____ _ 

[] Rinsate Blank 
[] Other Blank 

~~~~~~~~~~-

}J: Laboratory Prepared 
[] Purchased 
[] Other 

Signature(s): 

[] Tap 
[] Fire Hydrant 

YES/NO 
, YES/NO 

YES/NO 

YES/NO 



( IL) Tetra Tech NUS, Inc. QA SAMPLE LOG SHEET 

Page_ of_ 

Project Site Name: NWS CHARLESTON Sample ID Number: \ 1-\ - 0 I l eos-- 0 l 
Project Number: cTo 137/0528 Sampled By: f= ~ l"Vl-4. <:.>f\..fL 
Sample Location: sWMU16111 C.O.C. Number: _ _,lt"""3=:;.Lt....;. -'~------
QA Sample Type: 

)$:.Trip Blank 
[] Source Water Blank 

Date: (-t Cd-OS-
Time: .oaoo 
Method; -

Manufacturer: 

Order Number: 
~::...------------~ 

i..otNum 
E . 

Metals Cool 4°C &. HN03 

anide Cool 4°C & NaOH 

0 Rinsate Blank 
0 Other Blank 

----------~ 

J laboratory Prepared 0 Tap 
0 Purchased 0 Are Hydrant 

[] Other --------------

Media Type: 
Equipment Used: 
Equipment Type: 

YES/NO 
YES/NO 
YES/NO 

• 

• 

• 



• 
( j tJ Tetra Ted.NUS, Inc. QA SAMPLE LOG SHEET 

Project Site Name: 
Project Number: 

Sample location: 
QA Sample Type: 

Page_. _of 

__ N_ws_c_H_AR_L_es_r_oN_ Sample ID Number: \ 1-\ -02...\':t ()5 -0 \ 
cro131J052a Sampled By: \-\A...V{.,..~">Kfl.. 

__ swu_....,u_1_61_11 ____ C.O.C. Number: ___ t.{..a...:::;3....;;;3_<"}_._ ____ _ 

°j:. Trip Blank . 

U Source Water Bf ank 
0 RirlSate Blank 
0 Other Blank 

--------~---

Date: l.- t4-o£ J( Laboratory Prepared 0 Tap 
Time: O'l.oo 
Method: -

Manufacturer: 

Order Number: 
,.,,,.c.-----~----l o t Nu·m .... ~_. 

Volatiles 

Semivol~tilE)$ · . 
Pesticide /PcB 
Metals 

anide 

w~~ 

.. ;-; .. r~:~ . .-

' ,·. J 

Preservative 
Cool 4°C & HCI 
Cool4°C 
Cool4°C 

· Cool 4°C & HN03 

Cool 4°C & NaOH 

0 Purchased a Fire Hydrant 

a Other ---------------

Equipment Used: 
Equipment Type: 

YES/NO 

YES/NO 
YES/NO 

YES/NO 



( I L) Tetra Tech NUS, Inc. QA SAMPLELOG SHEET 

Project Site Name: 
Project Number. 

Sample Location: 

QA Sample Type: 

Date: 

Page_ of_ 

Nws CHARLESTON Sample ID Number. \ 1 -\ - Q.2..23 05 -0 I 
cT0131/052s Sampled By: \=~.,..V'-l~KJ'L 

SWMU 16117 c.o.c. Number: 't~ '1 0 

j.. Trip Blank 
[) Source Water Blank 

0 Rinsate Blank 
[) Other Blank ----------

J Laboratory Prepared 0 Tap 
Time: OC[DO 0 Purchased 

0 Other 
0 Fare Hydrant 

Method: - ---------------

Media Type: 

Equipment Used: 

Manufacturer: Equipment Type: 

Order Number. 
,.,,,,....-----------~ 

Lot Nu .... ""·~~ 

·volatnes 

SemivolCAti.I~· : Cool 4°C YES/ NO 
~.;...;.;.;;..;..;.;.==-:...._------1--~------t---------------t-~.;;...;...;..;..;;;..-1• ','.;• 

Pesticide I PCB Cool 4°C YES I NO 
Metals Cool 4°C & HN03 YES I NO 

anicfe Cool 4°C & NaOH YES I NO 

41!;~ .. . •"": , 

•• 

• 

• 



[ I t] Tetra Tech NUS, Inc. QA SAMPLE LOG SHEET 

• 

Page_ of_ : ------------.-.......-.....=-. 
Sample ID Number: \ 1-\ - d22 'iOS-oz_ 
Sampled By: r u....vtP.V'-1-'>K.fL 

Project Site Name: NWS CHARLESTON 

Project Number: CTO 137/0528 

Sample Location: SWMU 16117 . 

QA Sample Type: 
"'J. Trip Blank 
[) Source Water Blank 

Date: 2-2i.t-os= 
Time: 09.00 
Method: -

Manufacturer: 

Ord~r Number: 
~'---~~~~~~~~~ 

Lot Num ..... ..,._. 

Volatiles 

Semivol<!.lil0.$ . Cool 4°C 

Pesticide I PCB Cool 4°C 
Metals Cool 4°C & HN03 

anide Cool 4°C & NaOH 

.• ~~;~ 

C.O.C. Number: __ Lf,__3.__._I] _______ _ 

0 Rinsate Blank 
[] Other Blank 

~~~~~~~~~~-

Jr Laboratory Prepared 0 Tap 
0 Fire Hydrant 0 Purchased 

0 Other 
~~~~~~~~~--~~~~ 

Equipment Used: 

Equipment Type: 

YES/NO 
YES/NO 

YES/NO 



( IL] T elra Tech NUS, Inc. QA SAMPLE LOG SHEET 

Project Site Name: 
Project Number: 
Sample Location: 
QA Sample Type: 

Date: 

Page_ of_ 

NWS CHARLESTON Sample ID Number: \ 1 -1 -01.;2 s-o S' :03 
cro 13110s2a Sampled By: f LA..{C P. V"'t ~IUL 

SWMU 16117 c.o.c. Number: ~ 3 l 1 

~Trip. Blank 
(] Source Water Blank 

{] Rinsate Blank 
[] Other Blank 

~~~~~~~--~~ 

Jr laboratory Prepared [} Tap 
Time: 0~00 0 Purchased 

[} Other 
a Fire Hydrant 

Method: 
~~~~~~~~~~~~~-

Equipment Used: 

Equipment Type: 

Volatiles 

Semivol~til~s · . Cool 4°C YES/NO 

Pesticide I PCB Cool4°C YES/NO 
Metals Cool 4°C & HNOa YES/NO 

C anide Cool 4°C & NaOH YES/NO 

• 

• 
.. 

·~·'f 

• 



Tetra Tech NUS, Inc. QA SAMPLE LOG SHEET 

Project Site Name: 
Project Number: 
Sample Location: 
QA Sample Type: 

Date: 
Time: 
Method: 

Volatiles 
Semivql~tiJ~s · .-
Pesticide I PCB 
Metals 

anide 

Page_ of_ 

NWSCHARLESTON Sample ID Number: \ 1-\ -011G:>05-Qlj 
cT0131ros2a Sampled By: \-U..-VCP..V\1.')&fL 

swMu 16111 C.O.C. Number: 4 3 '"3> S--

'J. Trip Blank 
0 Source Water Blank 

0'7<00 

Cool 4°C 
Cool4°C 
Cool 4°C & HN03 

Cool 4°C & NaOH 

[] Rinsate Blank 

O Other Blank 
~------~------~----

Jr Laboratory Prepared [] Tap 
U Fire Hydrant 0 Purchased 

U Other 
~---------------------------

Equipment Used: 

Equipment Type: 

YES/NO 
YES/NO 
YES/NO 



( I tJ Tetra Tech NUS. In<> QA SAMPLE LOG SHEET 

Page_ of_ 

Project Site Name: NWSCHARLESTON Sample ID Number: \ 1 ;...\ -ou102-0s-
__ c_ro __ 1_37_I05_28___ Sampled By: \= \.4CP.~')K£L Project Number: 

Sample location: sWMu 1&'11 C.O.C. Number: __ t.t ......... 3_3_5"" _____ _ 
QA Sample Type: 

~Trip Blank 
[) Source Water Blank 

Date: ;1-l.J-OS 
Time: oczoo 
Method~ -

Product Name: _________ ...,... ______ _ 
Supplier: 

Manufacturer: 

Order Number: ~;.._ ________________ ~ 
Lot Nu-. ...,,.-~ --------------------

Volatiles 

Semivol'!til~~ · .· Cool 4°C 

Pesticide /PCB Cool 4°C 
Metals Cool 4°C & HN03 

anide Cool 4°C & NaOH 

{] Rinsate Blank 
0 Other Blank ------------------

Jr Laf>9ratory Prepared g Tap 
a Fire Hydrant 0 Purchased 

0 Other 
~------------------------

Media Type: 
Equipment Used: 

Equipment Type: 

YES/NO 
YES/NO . 

• 

• 
._ ···.'! 

• 



( I L] Tetra T 00> NUS, Inc. QA SAMPLE LOG SHEET 

Page_ of_ 

Project Site Name: NWSCHARLESTON Sample ID Number: \ 1-1-06.6.905 ,Ct 
Project Number: cTo 13110S2s Sampled By: \-~ P.V"l ".>JUL 
Sample Location: sWMu 1&11 C.O.C. Number: l.f 3 ~.S-

~----~--~--~ 
QA Sample Type: 

·"'J.Trip Blank 
(] Source Water Blank 

Date: 
Time: OCfQO 
Method; -

Manufacturer: 
Order Number: 
lot Nunoon . ..- ~"-------------.--

Volatiles 

[] Rinsate Blank 
[] Other Blank 

~~--.--~-~-~ 

J Laboratory Prepared [] Tap 
ll Fire Hydrant 0 Purchased 

[] Other 
~-------~-------

Media Type: 

Equipment Used: 

Equipment Type: 

,,....L. 
Semivol~ti!e~ . Cool 4°C t------..:;;;;....;;..=----------t-------1r----........,------------t-------t " . ··.!• 
Pesticide I PCB Cool 4°C . YES/NO 
Metals Cool 4°C & HN03 YES/NO 

anide Cool 4°C & NaOH YES/NO 

.... '·, 
·~~;":; 



( 1 t] Tetra Tndh NUS, Inc. QA SAMPLE LOG SHEET 

Project Site Name: 
Project Number: 
Sample location: 
QA Sample Type: 

Page_ of_ 

NWSCHARLESTON Sample ID Number: \ 1-\ - 030 ( O ~ - O] 
CT0137/0528 Sampled By: r UvV'<P..V'-tC:..f\.{L 

swuu 16111 C.O.C. Number: _ ___.4._.3=-3"""'-'3=------

°j. Trip Blank 
{] Source Water Blank 

0 Rinsate Blank 
0 Other Blank -------------

Date: 3-1- OS- J Laboratory Prepared []Tap 
Time: 1000 0 Purchased a Fire Hydrant 
Method: - [] Other --------------

Supplier: 

. Manufacturer: 

Order Number:, 
~-------------Lot Nu, .......... ,._. 

Volatiles 
Semivola~i!~~ · .· Cool 4°C YES/NO 
Pesticide I PcB Cool4°C YES/NO 
Metals Cool 4°C & HN03 YES/NO 

anide Cool 4°C & NaOH YES/NO 

• 

• 
- ·~!f 

• 



[ I L) Tetra Tech NUS, Inc. QA SAMPLE LOG SHEET 

• 
Page_ of_ 

---------~~ 

NWSCHARLESTON Sample ID Number: \ 1-\ -030905 ... 08 

• 

Project Site Name: 

Project Number: 
Sample Location: 
QA Sample Type: 

Date: 

CT0137/0528 Sampled By: rlA..t'<P.~')ft{L 

sWMu 1&11 C.O.C. Number. _ __.Y:_?i ___ 512 ________ _ 

"Jf..Trip Blank 
[J Source Water Blank 

[J Rinsate Blank 
fl Other Blank -----------

Jr Laboratory Prepared 0 Tap 
Time: oeoo 0 Purchased a Fire Hydrant 
Method: - 0 Other -----~~----~---~ 

Equipment Used: 

Equipment Type: 

Preservative · 
Volatiles Cool 4°C & HCI 

Semivol<\.tU~ .· Cool4°C YES/NO 
Pesticide I PCB Cool4~C YES/NO 

Cool 4°C & HN03 YES/NO 
anide Cool 4°C & NaOH YES/NO 

./; 



( 11:] T elra Tech NUS, IOc. QA SAMPLELOG SHEET 

Page_ of_ 

Project Site Name: NWSCHARLESTON Sample ID Number: \ 1-\ -030805"' -O;:t 
Project Number: cTo 13110S2a Sampled By: F l.A...f{P.V\'\<.:.K.{L 

Sample Location: sWMu 16111 C.O.C. Number: <t 3 ~8 
~~ .................... --~~~~~ 

QA Sample Type: 
... Trip Blank 
U Source Water Blank 

Date: '3- 8-0.) 
Time: C>BOO 
Method: -· 

Manufacturer: 

Order Number: 
~::;._~~~~~~~~--

Lot Nu 

Volatiles 

Metals Cool 4°C & HN03 

anide Cool 4°C & NaOH 

i~ ~t'J 

' 

[] RitlSate Blank 
[] Other Blank 

~~~~~~~~~~ 

Jr Laboratory Prepared 0 Tap 
0 Fire Hydrant 0 Purchased · 

a Other 
~~~~~~~~~~~~.;;..._-

Media Type: 
Equipment Used: 
Equipment Type: 

YES/NO 
YES/NO 
YES/NO 

• 

• 

• 



[ It) Tetra Tech NUS, Inc. QA SAMPLE LOG SHEET 

Project Site Name: 
Project Number: . 
Sample Location: 
QA Sample Type: 

Page_._of_ 

NWSCHARLESTON Sample ID Number: \ 1-\ -03\QOS- - '0 
cTo 13110s2a Sampled By: \= ~.,.. V'-t ')!LJL 

sWMu1&17 C.O.C. Number: __ <t ___ 3_1_3 _____ _ 

1J'.'.. Trip Blank 
U Source Water Blank 

0 Rinsate Blank 
0 Other Blank 

-----------~--

Date: ~-\0-0S- }(Laboratory Prepared 0 Tap 
Time: C)<\00 0 Purchased D Are Hydrant 
Method: - 0 Other --------------

Media Type: 

Equipment Used: 

Manufacturer: Equipment Type: 

Order Number. ~;...._ ___________ _ 
Lot Num.' 1.~-.,. 

Volatiles 

Semivol~Jife~ . Cool4°C YES/NO 

Pesticide I PCB Cool 4°C YES/NO 
Metals Cool 4°C & HN03 YES/NO 

anide Cool 4°C & NaOH YES/NO 

·- ~ . '"I 



( IL) T<rtra Tech NUS, Inc. QA SAMPLE LOG SHEET 

Project Site Name: NWS CHARLESTON 

Project Number: CTO 137/0528 

Sample Location: SWMU 16'17 

QA Sample Type: 
'j..Trip Blank 
U Source Water Blank 

Date: 3 -l t-OS-
Time: 0900 
Method: -

Metals Coot 4°C & HN03 

ankle Cool 4°C & NaOH 

Page_ of 

Sample ID Number: \ 1-\ -03 \ \ 0 S" - I l 
Sampled By: \- U...v<,.. \'\.\ ')fi.fL 
C.O.C. Number: __ '± .... 3......._t 3 _____ _ 

0 Rinsate Blank 
[) Other Blank 

~~------~-

J laboratory Prepared 0 Tap 
0 Purchased 0 Are Hydrant 

0 .Other --------------

Equipment Used: 

Equipment Type: 

YES/NO 

YES/NO 

YES/NO 

• 

• 

• 



•• 

• 

• 

Tetra T ~h NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_/ of_/ 

Project Site Name: NWS CHARLESTON Sample ID No.: /o- 0-~f;J. UJ I- ()l 
Project No.: CtO 1a1/ os2e 

D Surface Soil 
D Subsurface Soil 
D Sediment 
a Other: 
g...QA Sample Type: 

TCL SVOCS/ PEST/ PCBa 

TAL METALS ANO CYANIDE 
EXPLOSIVES 
APP.IXVOCS 

APP. IX SVOCS/ PEST/ PCBs 

HERBICIDES 
ORGANOPHOSPHOUROUS.PE 

V.A.ID~f! 01;;-cf))/ f ,A-f) 

Sw.;ViU II 

llSIMSD ----

20ZJAR 
40ZJAR 
40ZJAR 
40ZJAR 
40ZJAR 
40ZJAR 

Sample Location: O£c6.v f{O 
Sampled By: pc &...,, 

C.0.C. No.: U- Of~101 

TypP-Of Sample: 
e'Low Concentration 
D High Concentration 

... 



9f1:: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET . 

Page_(_ of_/ _ 

Project Site Name: NWS CHARLESTON Sample ID No.:17-1)-0{-::{ /0I- OJ 
Project No.: CTO 137/ 0528 

0 Surface SoH 
0 Subsurface Soil 
0 Sediment . 
0 Other: · 
fi,;6A Sample Type: 

Method: 

TCL SVOCS/ PEST/ PCBs 

TAL METALS AND CYANIDE 

EXPLOSIVES 

APP.IXVOCS 

APP. IX SVOCS/ PEST/ PCBs 

HERBICIDES 

ORGANOPHOSPHOUROUSPE 

MSfMSD Duplicate ID No.: 

3 X 5 g ENCORE . 

80ZJAR 

20ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

40ZJAR 

Sample Location: Df?yf1 J 
Sampled By: Fe tJ 
C.O.C. No.: -t"'!""6,......,-"o"""6"""'a""'"I Q~,~-

TypjY6f Sample: 
ff'Low Concentration 
D High Concentration 

• 

• 

• 



• 

•• 

• 

.• 

Tetra T ~h NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

. Pagt!_) of _I 

NWS CHARLESTON Project Site Name: 
CTO 137l0528 Project No.: 

D Surface Soil 
D Subsurface Soil 
D Sediment 
0 Other: 
L}.AlA Sample Type: 

TCL voes 3 x 6 g ENCORE 
TCL SVOCSf PEST/ PCBs 8 OZ JAR 

TAL METALS AND CYANIDE 2 OZ JAR 
EXPLOSIVES 4 OZ JAR 
APP. IX voes 4 oz JAR 
APP. IX SVOCSI PEST/ PCBs 4 OZ JAR 
. HERBICIDES 4 OZ JAR 

:J. '-/, 12 

Sample ID No.: /J-0-0/;;i IOJ--12 
Sample Location: ~V..11.f 

Sampled By: . ~ .. . . 
C.O.C. No.: /6-0=lbf 

T¥p~f Sample: 
(Ylow Concentration 
D High Concentration 

•• 

Dupleate ID No.: ···-~~ 



i 

Tetra T,tch NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Pa~_l of_f 

Project Site Name: NWS CHARLESTON Sample ID No.: JI- 0-06d.I- b 1-01 
· CTO 137/ 0528 Sample Location: OR VNl ) . Project No.: 

0 Surface Soll 
0 Subsurface Soil 
D Sediment 
a Other. 

. [YO.A Sample Type: 

TCLVOCS 

. TCLSVOCSIPEST/ PC8e 

. TALMETALSANOCYANIDE 

EXPLOSIVES 
APP.IXVOCS 
APP. IX SVOCS/ PEST/ PCBe 

HERBICIDES 
ORGANOPHOSPHOUROUS PE 

MMISD 

3X6gENCORE 

BOZJAR 

20ZJAR 
40ZJAR 
40ZJAR 
40ZJAR 
40ZJAR 

40ZJAR 

Sampled By: ·. ht t-
C.O.C. No.: I a- ;u 0 l 

· Ty~ of Sample: 
~w Concentration 
0 High Concentration 

• 

• 

• 



• 

• 

• 

f I L)T ... TDMJS.-

·Project Site Name: 
Project No.: 

0 Domestic Well Data 
0 Monitoring Wei Data 
D 91her W.el Type: 
IJ/QA Sample Type: 

TCL PESTICDESI Pe8S 
TAI.METALS 
CVANDE 
EXPLOSIVES 
APP. IX VOCS. 
APP. IX SVOCS 

GROUNDWATER SAMPLE LOG SHEET I l-tJ-06=i101- oiS 

J •I _o_ 

NWS CHARLESTON 
CTO • UfT/ 0628 

4C 2X1LAMBER 
4C 2X1LAMBER 

HN08 4C 1LPOLY 

NAOH 4C 250MLPOLY 
4C 2X1LAMBER 

HCL 4C 2X4oMLVIAL 
4C 2X1LAMBER 
4C 2X1LAMBER 
4C 2X1LAMBER 
4C 2X1LAMBER 



GROUNDWATER SAMPLE LOG SHEET 
. I I Page_ of_ 

CTO -137/ 0628 

Sample ID No.: / 7 _. tJ- fJ6?. fotO 6 
Sample Location: tHliiJi S' 
Sampled By: _. ""J""'T~ ....... __,,__ __ 

C.O.C. No.: I 6 - 06:? IQ I 
Type of Sample: 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
oring Well Data 

NWS CHARLESTON 

Well Type: ------~------
ample Type: ---------------

[X] Low Concentration 
0 High Concentration 

TCLVOC HCL 4C 

TCLSVOC 4C 2X1LAMBER 

TCL PESTICOESI PCBS 4C 2X1LAMBER 

TALMETALS HN03 4C 1 LPOLY 

CYANIDE NAOH 4C 250MLPOLY 

EXPLOSIVES 4C 2X1LAMBER 

APP.IXVOCS HCL 4C 2X40MLVIAL 

APP. IX SVOCS 4C 2X 1LAMBER 

ORGANOCHL.OR HERB 4C 2X1LAMBER 

RGANOPHOSPHOROUS PEST 4C 2X1LAMBEA 

APP. IX PEST/ PCBe 4C 2X 1LAMBER 

• 

• 

• 



• 

• 

• 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
0 Monitoring Well Data 
D 91her Wen Type: 
(J./QA Sample Type: 

TCLVOC 
TCLSVOC 

TCL PESTICDES/ PCBS 

TALMETALS 

CYANIDE 

EXPLOSIVES 
APP.IXVOCS 
APP. IX SVOCS 

ORGANOCH..OR HERB 
RGANOPHOSPHOROUS PEST 

APP. IX PEST/ PCSa 

GROUNDWATER SAMPLE LOG SHEET 

NWS CHARLESTON 
CT0-1:f7/0528 

HCL 4C 

4C 

4C 

HN03 4C 

NAOH 4C 

4C 

HCL 4C 

4C 
4'C 

4C 

4C 

. Pa J....of_( 

Sample ID No.:/ fO~ip/-01 
Sample Location: () 0 
Sampled By: __ 
C.O.C. No.: 16-06~ 101 
Type of Sample: 
[X] Low Concentration 
0 High Concentration 

.2X1LAMBER 

2X1LAMBER 

1 LPOLY 

250MLPOLY 

2X1LAMBER 

2X40MLVIAL 

2X1LAMBER 

2X1LAMBER 

2X1LAMBER 

2X1LAMBER 

bRum5 (/1 1e,G .. 

5wm v 10 bV PT WA-rt::R 



Project Site Name: 
Project Number:
Sample location: 
QA Sample Type: 

Date: 
Time: 
Method: 

Product Name: 

QA SAMPLE LOG SHEET 

Page_lof _1_ 

NWSCHARLESTON . Sa~ple ID Number: 17-o -O'-f2BoJ-() I 
cro 13710528 Sampled By: __ ...:.Fc__,(...J _____ _ 

SWMU 17 c.o.c. Number: • . {tO'f:27D 7 

[] Trip Blank 
[] Source Water Blank 

D Laboratory Prepared 0 Tap 
t53o D Purchased a Fire Hydrant 

a Other -------------

----------------~ 
Media Type: 

Supplier: 
Manufacturer: 
Order Number: 

~-----~-----__....; 
Lot Number: 
Expiration Date: 

~------------

Volatiles 
Semivolatiles Cool4°C. 

Pesticide I PCB Cool4°C 
Metals Cool 4°C & HN03 

Cool 4°C & NaOH 

Dfvn -tt-1 
f'VR 6.-E fb 0. 

Equipment Used: 
Equipment Type: 

0 Dedicated 
0 Reusable 

2X1LAMBER 
2X1LAMBER 
SOOMLPOLY 

•• 

• 

• 



• 

• 

Tetra Tech NUS, Inc. QA SAMPLE LOG SHEET 
Page_l_ of _I_ 

Project Site Name: NWS CHARLESTON Sample ID Number: t 1-0-0'!0IJJ]-11 =< 
Project Number: cTo 13110S2s Sampled By: Fctv 

---------~ Sample Location: __ s_w_M_u_1;.;...1 ___ ...,.. .C.O.C. Number: I 1o'C(70J 
QA Sample Type: 

D Trip Blank 
· D Source Water Blank 

'. 

Date: 'f-J.B-Ol 
Time: 
Method: 

Product Name: -----------Supp Ii er: 

Manufacturer: 

Order Number: -----------Lot Number: 

Expiration Date: -----------
Anal sis Preservative 

Volatiles Cool 4°C & HCI 

Semivolatiles Cool4°C 

Pesticide I PCB Cool4°C 
Metals Cool 4°C & HN03 

Cool 4°C & NaOH 

D~v.11 &2 

D Rinsate Blank 
lYOther Blank I fX-tJ w krtl. . 

0 Laboratory Prepared 0 Tap 
0 Purchased 0 Fire Hydrant 

a Other --------------

Media Type: 

Equipment Used: 

Equipment Type: 

0 Dedicated 

0 Reusable 

Container R uirements 

3X40MLVIAL 
2X1LAMBER 
2X1LAMBER 
SOOMLPOLY 



it: Tetra Tech NUS, Inc. 

Project Site Name: 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_l cf_ 

NWS CHARLESTON 
Project No.: CTO 137/0528 

Sample ID No.: f1=9,-tJ4:2803-oJ" 
Sample Location: W/1v17 

D Surface Soil 
D Subsurface Soil 
0 Sediment . 
a Other: 
iVaA Sample Type: 

Method: 

Monitor Readings 

(Range in ppm): 

Sampled By: Fe k / 
c.o.c. No.: ti O'f :no3 
Type of Sample: 

fYLow Concentration 
0 High Concentration _ 

• 

• 

• 



• 

• 

• 
. . 

"R::: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_l_ of_(_ 

Project Site Name: 
Project No.: 

I] Surface Soil 
I] Subsurface Soil 
D Sediment 
a Other: 
i]I OA Sample Type: 

Date: 

Time: 

Method: 
Monitor Reading (ppm): -

Date: 

Method: 

Monitor Readings 

(Range in ppm): 

NWS CHARLESTON 
CTO 137/0528 

Sample ID No.:/ 7-- 0- O'f~J·' OLf 
Sample Location: SW/I.Utt 
Sampled By: FC w c.o.c. No.: -,-n-L? .... 'f-~-6."""'0_1 ___ _ 

.. Type of Sample: 
D Low Concentration 
0 High Concentration 



Tetra Tech NUS, Inc. QA SAMPLE LOG SHEET 

Page_l of _}_ 

Project Site Name: NWS CHARLESTON Sample ID Number: /J-0--{) s;A4{)!/. - ;( 
Project Number: CTO 137/1028 Sampled By: ~CA..J 

Sample Location: SWMU 17 C.0.C. Number: l](J3;;J'10L.( 

QA Sample Type: 
[] Trip Blank [) Rinsate Blank 
[] Source Water Blank (XJ Other Blank 

~~~~~~~~~~-

IDW 

~l~111:111:t111mf;~111:~111;1:111::1~1rn111~~i~~iii~111~1~~1~f:~ii:~i~1:~~,m~~~r:11~t~[~~:11::~t~i~1r1~m1\~1 '~\1t.11111,11.1111r11~rl~J~mm11::':~~~~~11m11;~m.1\r~i~11,~i~lli!t:f1t11111m11i11:1r;:1:1:11:111~1ii~1,~r~t;1 

Date: 3-;;J l/- 0 L/ U Laboratory Prepared U Tap 
Time: Q 7 "'/ 0 U Purchased U Fire Hydrant 
Method: Q Other 

Product Name: 
~~~~~~~~~~-

Supp Ii er: 

Manufacturer: 

Order Number: 
~~~~~~~~~~-

Lot Number: 

Expiration Date: 
~~~~~~~~~~-

Volatiles 

Semivolatiles Cool 4°C 

Pesticide I PCB Cool4°C 
Metals Cool 4°C & HN03 

Cool 4°C & NaOH 

Dfun #7 
J)ecotJ 1-1.:i. O 

Media Type: 

Equipment Used: 

Equipment Type: 

a Dedicated 

U Reusable 

2 X I LITER AMBER 
SOOMLPOLY 

250MLPOLY 

X llA)l18EK 

Signatu();) 0i -

• 

• 

• 



• 
( IL) Tetra Tech NUS, Inc. QA SAMPLE LOG SHEET 

Project Site Name: NWS CHARLESTON 

Project Number: CTO 137/1028 

Sample location: SWMU 17 

QA Sample Type: 
[] Trip Blank 
[}Source Water.Blank 

Date: 
Time: 
Method: 

Product Name: -----------Su pp Ii er: 

Manufacturer: 

Order Number: 
-------------------~ lot Number: 

Expiration Date: --------------

Volatiles 
Semivolatiles Cool4°C 

Pesticide I PCB Coo14°C 
Metals Cool 4°C & HN03 

Cool 4°C & NaOH 

Cool 4 c 

DKt111S #- P, ?, +JO 
DeV£Lal'he#T tf~ o 

Page_l of_I 

Sample ID Numbe_r:_/ ..... Z._. -...... Q........,-....,O""-S-2_'-_I0......;'1_·-_3_ 
Sampled By: ~ 

C.O.C. Number: I 7{[3;;l'(O 't 

(]. Rinsate Blank 
[Xl Other Blank_. _____ 1o_w ___ _.,...._ 

0 Laboratory Prepared 0 Tap 
0 Purchased 0 Fire Hydrant 
U Other ....._ _____________ _ 

Media Type: 

E~ipment Used: 

Equipment Type:. 

0 Dedicated 

0 Reusable 

2 X I LITER AMBER 
500 Ml POLY 

250ML POLY 

~g"?J 0~ 

•~-------------------



[ I LJTetra Tech NUS, Inc. 

Project Site Name: 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_/_ of _I_ 

NWS CHARLESTON 
Project No.: CTO 137 /0528 

Sample ID No.: l7-<:J-(j5:)'{0lf- / 
Sample Location: $'W~ 
Sampled By: 

[] Surf ace Soil 
[] Subsurface Soil 
[] Sediment 
(X] Other: 
[] QA Sample Type: 

Method: 

Monitor Readings 

(Range in ppm): 

MS/MSD - Duplicate ID No.: 

IDW 

C.O.C. No.: 17 tJ3:i'IO'I 

Typfj.of Sample: 
[µ.ow Concentration 
[] High Concentration 

Signature(s): 

______________________________________________ .... __ ...., __________________________ __ 

• 

• 

-~ . .._ 

~-. 



• 

• 

• 

( It;] Tetra Tooh NUS, I~. GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: NWS Charleston SWMU 16/17 RFI 
Project No.: Job# 0528 CTO 0137 

~----------~~~ 

lJ Domestic Well Data 
lJ Monitoring Well Data 
[x] Other Type: IDW ( ( w MJ-.1\..) 
0 QA Sample Type: 

TCLVOC 4• 

TCLSVOC 4• 

HN03 4• 

NaOH ,4• 

4• 
4• 

'4• 

Pest 40 
· APP9VOC HCL 4• 

APP9SVOC 40 

APP 9 PestlPCBs 40 

I.·;.,, ... · 

Pa e_of_ 

Sample ID No.: 17-0- 0\ \ eLJ.).Q\ 
Sample Location: ..:;55. ;,;..;-S;i.:a:;.;.l..:d:;..ru;;;;m;:.:.;;;,s __ _ 

Sampled By: BrtJ &1v ~kE 
C.O.C. No.: lt}'t Z 't>O<J 
Type of Sample: 
[ ] Low Concentration 
[ ] High Concentration 

3) 40-ml vial 

s 

.......... 

"""""' . ._......-

~t....f'i. co~ros1'1"14? Fttoi- TLVo ·PfZ.u£.-'-L~ oF ft,/fl.C.(i.. · 

W~ f1loi.- KLl- Tli--t---iPoll~'f W fi.t...-L) 

Slgnature(s): 

MSIMSD oUpllcate .ID No.: -



( I L)retra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: . 
Project No.: 

0 Surface Soil 
0 Subsurface Soil 
a Sediment 

)!.Other: 
0 QA Sample Type: 

Method: 

Monitor Readings 

(Range In ppm): 

NWS CHARLESTON SWMU16/17 RFI 
N0528 

I.DW 

CC>V\Af'Q'} l TE. <:J~f'vfi C 0L.t..fiCf7.41 

fiLO ·,,_, -; - {?12 v ~ Fl LL fi:-.0 tv/ 
'$(.>"\. L- C u TT. t LA..,;~ f-(l.O """" : U ~ 0 

c ,_ fi-1\-f{LlfJGi. • 

MSIMSD Duplicate ID No.: - .. 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

· Type of Sample: 

Page_ of_ 

DRv~s C'i~·5c.1. 
BRA-tAI (pkfi 

4}10 

0 Low Concentration 
0 High Concentration 

SI~~ 

\'-O<L (l\}(l fV Co '-'ti. 

• 

• 

•• 



• 

• 

• 

( IL) T•"• Toch NUS, I.-.. GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: NWS Charleston SWMU 16117 RFI 

Project No.: Job# 0528 CTO 0131 

[] Domestic Well Data 
(] Monitoring Well Data 

~~~~~~~~~~~~~ 

(x] Other Type: IDW 
(] QA Sample Type: ------------

Monitor Readln 

Well Casing Diameter & Material 

Type: 2-lnch PVC 

otal Well Depth (TD): 

Static Water Level 

Pest 

Af'P9VOC 
APP9SVOC 

Af'P 9 Pest/PCBs 

40 
40 

HN03 4" 
NaOH 4• 

40 
40 
40 

4" 
HCL 4" 

40 
4• 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C.No.: 
Type of Sample: 
K Low Concentration 
l] High Concentration 

Page_ of 

Cc.H .... t....;c....n;::o f1(..c~ \-p(lvv,. CCltvT)r1 (VllV~ tv""m-t. CQL.(...fi'.,.c. fr4) 

frl-0~ Pflco,v PA-os uSft-1? "Ft>t-(3011{ \W ..&-P\1"1.. 1µS'f'M-t..~ON\ 

MS/MSD Duplicate ID No.: --- ...----



"fl: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Pa~-' ot__L 

Project Site Name: . NWS CHARLESTON Sample ID No.: 1'1-0-02--o'Jos 
CTO 137/ 0528 Sample Location: 1tz-o •O'J Project No.: . 

i( SUrhM:e Soil 
D Subsurface Soil 
a Sediment 
a .Other. 
D OA Sample Type: 

MSIMSD Dupflcale ID No.: -

Sampled By: B c. 
C.O.C. No.: 't 3 I '1 

Type of Sample: 
8' Low Concentration 

· 0 High Concentration 

----

Signatur~ _.....-· 

• 

•• 

• 



• 

• 

• 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Pa J_ot_l 
"fl: Tetra Tech NUS, Inc. 

Project Site Name: . NWS CHARLESTON Sample ID No.: lt--o-03-0305 
Sample Location: ~ -'9 3 Project No.: 

iJ:. Surf ace Soil 
D Subsi.rface Soil 
0 Sediment a Other: 
D QA Sample Type: 

cto 137/ 0528 

MSIMSD Duplicate ID No.: 

Sampled By: · 
C.O.C. No.: · 'f-3 / 't 

Type of Sample: 
'g Low Concentration 
D High Concentration 

Signature(• : 

flA 



( j L) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

0 Surf ace Soil 
D Subsurface Soil 
D Sediment 

JFOther: 
0 QA Sample Type: 

Date: 7>-U- OS-
lime: \ I.) '1 ")" 
Method: (0"'1f>Oc, \11\.. 

NWS CHARLESTON SWMU16/17 RFI 
N0528 

I.DuJ 

Deoth Color 

Page_ of_ 

Sample ID No.: 17-0-0'1·0~2 

Sample Location: ......,,...-D'--'Jli.;..Ua.m.Vt..-.5.,___ 
Sampled By: l31tmu <m..1c;-
C.O.C. No.: 't 3 l'f 

Type of Sample: 
0 Low Concentration 
~High Coneentration 

.... r ...... i;;!"l:"<" .-':L... •. 

Description Sand, Silt, Clay, Moisture, etc.) 

Monitor Reading (ppm): . -

~AM,l;!Q,~~itg:~r,.(r~-··· --··· .. , ··~"'"'· .. :·~~~· 
Date: Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Method: 

Monitor Readings 

(Range in ppm): 

, 

L-----

c 0 L. (....rt C,,TJ-0 f1Z 0 ~ !l)(l v"" ~ 

q 5""V ... 0 

w I SOl 1- C.u m1vt,.'? f1l..OV1-i W;Z-LLS 

\-"(V\1.W l"-S ~ l"1\M.W OG\) 

__,,,,,,. 

·-----

C1~~==~~1>19:tr. ;0~:;~:=,e:~~~-;''!F··'··'.:· .. ·: .. ~,.~'. ·~'.:~1:,,,.: :::;:· · '·''./ · .. s~ U,{~ 

- - - \<-O<l.. \=) (ltin µ Co L.-fi 

• 

• 



• 

• 

( 11;) Totra Tooh NUS, I"' GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: NWS Charleston SWMU 16117 RFI 

Project No.: Job# 0528 CTO 0137 
~----------------~ 

0 Domestic Well Data 
0 Monitoring Well Data 
[x] Other Type: IDW 

~----------------------a QA Sample Type: 

TCLVOC 4• 

Page_ of_ 

Sample ID No.: 17-0-ot;" -0'3os-
Sample Location: ....,5,,..5-_,,g.._a_l _dru_ . .,,...m_s __ _ 
Sampled By: '2&' frtJ LQ'--4 
C.0.C. No.: 't'} l 'l.. . '1 ~ I :S , 
Type of Sample: 
[ ) Low Concentration 
ic{ High Concentration 

Container Requirements 
3) 40-ml vial 

TCLSVOC 4" (2) 1 L Glass amber 

TALMetals HNOO 4• HOPE plastic container 
NaOH 4• 

40 

4" 
4• 

4• 

HCL . 4• 

40 

4• 

cot..LE..c.~o ~o..-. p(t.vV"'t.s COtv7/T11vtlV<... Ofi.v .. H ..... o f1t.O\M 
(,vf; LL..S: \, ~w l C( S ~ ll~4J oc.. 0. [ C'o1,-..poc.,,,..fi... 5~p(..,r;J 

MS/MSD Duplicate ID No.: ........-... 



( It:) Teka Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page of - - • Project Site Name: NWS CHARLESTON SWMU16/17 RFI Sample ID No.: 17-0-0C-Q"lQ!' 
Project No.: N0528 Sample Loca1ion: Qgll~·~ . Sampled By: (2, a.a::u..! (&'2"=15: a Surface Soil C.O.C. No.: 4-Jlj a Subsurface Soil 

a Sediment Type of Sample: 
}.1(0ther: I.DuJ ~Low Concentration 
0 QA Sample Type: 0 High Concentration 

~·RAB!!S~~-~· .. ,~·::?'if;;l!:i ·1, .", ·, '., 
~· "~·<'8!'~'!i~·:;: .. ~.:·::i' ·'•· : .. . . 

: ;ii· if, . ' ' " ·:r.·~:· 

Date: 3 -I l -010f"'" Denth Color Description (Sand, Slit, Clay, Moisture, etc.) 
TI me: ''?..l 0 c;'l3fi"-'l~ •1 
Method: t" n lNl P~'? t T'/2.. f'-.//lr-· .y- (t IV 5~1St<-r "' C..(.. ~, 
Monitor Reading (ppm): -

-~~~.~:t?~~~~ '. L..'l'~i"; ..... '· ~: .. ;-!J,tf·';,:;.'·.~·:~-~:·~\t~;~.iil:.~' . .... · . .,,.,.,.,, 

Date: Time Depth Color Descrlr>tion (Sand, Silt; Clay, Moisture, etc.) 

-------Method: ------- :..-----
Monitor Readings -----(Range In ppm): ----~ 

--------
i---

.. 
!~~~Qtif!Jllfi~ ··-- m~m·'~ ·:·~~"'.'·i, ... y,··· .. · .. · .\!; .. ,, .. ··" . . "·"'~' • ... •,,,,,,.",.,fM;~ . :!tf.~'t)'.Z.':.::·.. ..~ .. =· ··. " .. .-:;, ... • Analysis Container Reaulrements Collected Other 

\<'LP t'.> a_ (_ A.i \I ( \ ., ""'·~ ./ 
1c;s '2-' oB <::>,J 10<-. 90SIA 
-~ t<;f br ,. , 

, 
~ 

·ITJ .. P .Ta....sr\tlf...lrt\J' r ~ q 1)7) •• 0. / 
G.Olf'1R {ODO~ . 

o.-a . ··· < ·.. • ta·~ ".:•:'=~"'·"~"'"'.r-111 '" ··~ ... ~~- ... -"':"·•·:"""'!!~K-.,_~--;1 •. '!".._~;:;t!V~~~~11:lt). J!-~·~-<-1'!4i;~ .. ':· '.ll ':·:•; "'Jlrr "''' ~--· .,~~~:t!~~ : .. :; .;· .'"''>:.•:ci:';.'-.. ·; :.: • .. • .. "~.- ., 

C...ULt..~c.:{"'G () f1to~ P(Zv~ s . ():,N~tv•'1~ 
CU.IJf,....C.:,') f1t.o ......., I 1 "'''"'"' / 'l 5 -fr() . . .I 

17"1-1IV'"~1"0 .I / 1 hiw/C, s +-1.-r P . I 7 vuwr~11 
I 

~ I 1 f.M.W t<o s +-o.. .. 

Olt*'·"(if>plj'C~Jiii.:~ .. ~~'. ' .\ :·~.;~~i"G:'t;li\\:: :•·"4;~}.Jl.-;,.,. :;..;.~\;:;-;:;;:~;::;,'~"' ?"' 

s~?u~ 
T.' 

MS/MSD Duplicate ID No.: - \<-()(t_ e(l..\\1 µ Co L-n - • 



• 

• 

• 

[ It) TotraMNUS,'"'· GROUNDWATER SAMPLE LOG SHEET 

Page_ of_ 

Project Site Name: NWS Charleston SWMU 16/17 RFI Sample ID No.: 17·0· 07-0302 
Project No.: Job #0528 CTO 0137 

~~~~~~~~~~~~~ 

Sample Location: 55-gal drums 

D Domestic Well Data 
D Monitoring Well Data 

Sampled By: Ba.'tn:> C0'-'5 
C.O.C. No.: j3l 2.., '13 \J 
Type of Sample: 

[x] Other Type: IDW 
D QA Sample Type: -----------

Ff. Low Concentration 
[ J High Concentration 

40 
40 

HN03 40 ,_...... 
NaOH 40 HOPE plastic container 

4• (2) 1 L Glass amber lass ............. 
40 2 1 L Glass amber ........-
40 2) 1 L Glass amber 
40 2 1 L Glass amber 

HCL 40 (3) 40-ml vial 
40 
40 

COL.L.f;C..'\r.....O f'(lOV'-\ t>ft~S COJ.../f7t11.JIJJ<.. Dev. f'-'2.0 P(rOl.NI W"U..5. • .. 
\lrvtwl"'\. ~ct-o) \(~Wl)S+-'O)lc~wlGiS,,t.~o/ \l~Wl7S/r/P ~ 

ll ~l.\J \ ~ s +- D. ( c. C>~fOC\.t -~ $ fH'>'1 Pt-~) 

MSIMSD Duplicate ID No.: 



[ It) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page of • Project Site Name: NWS CHARLESTON SWMU16/17 RFI Sample ID No.: 17-0-Q8-Q30> 
Project No.: N0528 Sample Location: Q(lVV"< S 

Sampled By: B~ij~ C.f~"=A" 
0 Surface Soil C.O.C. No.: 
0 Subsurface Soil 
'(] Sediment 

I.DI.Al 
Type of Sample: 

~Other: II( Low Concentration 
[J QA Sample Type: a High Concentration 

''. 
~-~~~ • .,.,,,,:~, 0 • .;_;;.,y;;i'.t;;;::, :/ ~.,'.·.~ .•o.t";.:: .,;:,;,:_ '/,;::- ~~: - -. ••• -o;. ·, - :: ' 

Date: ~ - It - (')5"" DeDlh Color Description (Sand, Sitt, Clay, Moisture, etc.) 

Time: \'l..\O G,(t(i.i:'-'lSl.f 6flpt 
~.l--~tL'\ 

Method: rt'lv\1...PDS t.TE ('I A-- ~BJ!..µ 
Monitor Reading (ppm): -

IE:AliiJ: " -~.lit'',' .. 
: i,'J\' ·fi·~;;~);~:~~lr~<< ~'··"·.>.:;. ·: ''""""',..,.'' ,.,~·· ;~ 

;~ ... · .-; . ;j .... -l' -~;~: ···~ 

Date: Time Daoth Color Descrii>tion (Sand, Slit, Clay, Moisture, etc.) _.,.,,,,.-
Method: ·~ 

----Monitor Readings -----(Range in ppm): ---- _..--: 

-~ ------~~!::,~~. u· •• «· 

' . ·: ,;;,.,&,~:.;,, .: :.:.tlf:1_lt; ?''·; ·;..· ,.,;:.; .':;'.'J~···,,~~-.;~~" :'1'!1!:;1:1('•<'.:' ·:·:-:::·::;,,~.:-:, \'~ 
"' ... • Analysis Container Requirements Collected Other 

T LL<' na L1'\..1. Ii C \ ') ~'"":L (../' 
191 i_t;, oB 0.] 10( gOQIA 
-<;:\ tc- f A- y , 

, 

""17'~1 .P. q-._ ,r-.tll'.,lra Jl c """ . q'l/'),, 0 , __.,-

G'.OloB 7000 /i.r . 

. . . . .. ~ .,. .. 
'~"'--"~t~'"·""''>''· ~~~~(~f'"~.:~!:-:1:.~ .. ;~::r .. ·•.: ;.;::<:'( ... ·"' -~ ·, ... :-~~ .. ·~: :· . ·' 

., 
. ,, ....... .. ·~. . ··"·.,.,_~,,, . . -· '" 

(_ 0 '- LG" c.. "\lVO F-rt.o"' Dau"'~ C.o..JTJH .01f.)<. 

<:u \Tl IVt.~ 'f-(t 0 -"""' \.&./ ti Lt...') " l 1t'k w rz.s +-o 
" , 

1"7t'fwr~s, l11MW"l.0S (,\1'4WOS 17rwwZ.l.S / . . J , 
\, W"' w z.i.. s., t ,.,..iV.2.~S. .. 

err~.·-· .. ·- t~9Yili1,;;;t -~·" _:., '" ,,.,...,.:'..i.."'"'1 ·:,:,:/.'" :;, ... :·: .... =~-:~ .. .- :, 

s~~ 
.,,. 

MSIMSD Duplicate ID No.: -- \<-O(L ~(lM IV Co t....fi • 



• 

• 

• 

( It:) TooaToohNUS, loo GROUNDWATER SAMPLE LOG SHEET 

Page_ of_ 

Project Site Name: NWS Charleston SWMU 16117 RFI Sample ID No.: 17-0- 0<\-03oS-
Project No.: Job ii 0628 CTO 0137 

~~..;...;.;;;.;;...;..-;;..;;..;;..;...;..._~~~~~-
Sample Location: _s..;;.5_.-go..;;a;..;..l..;;;.dr,_u;;;.m;.;.s'----

0 Domestic Well Data 
[] Monitoring Well Data 

Sampled By: C\R\Al::) CC?s,.it 
C.O.C. No.: 4-3n ... 41J\3 

"' Type of Sample: 
[x] Other Type: __ 1o_w _____________ _ 
0 QA Sample Type: 

H Low Concentration 
[ ] High Concentration 

Peri~C 

m: 

HCL 4• 
4• 

HN03 40 

NaOH 40 
40 
40 
40 (2 1 L Glass amber 
4• (2 1 L Glass amber 

HCL 40 (3) 40-ml vial 

4" 
40 

co~Po~ I f1i s~ Pl-IS C"Ot-.l-f£c.,.-,;:c ·f11 Ov'-\ ()/2.Ut1""1.> COA.JT~JJltJlrl 

Ofi'...V. \.-l?.. o 'f-etoV\"\ WrvLl-S; ll.\'\-\v.J \'"2.s+D.1 ll\114""-' r?>s, ''~c.vi..os 

l 711\1.W \l ~ l 1 \1itW 2.. \ SI \{\'kW 21.. S ktJO l 7\4<.tv 2-'; 5,. 

- f<>(L e.c .. 



r I L]T ... TochNUS,loc. GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: NWS Charleston SWMU 16/17 AFI 

Project No.: Job• 0528 CTO 0137 ____ ...;.......;....o.....;.........;...... ____________ __ 

O Domestic Well Data 
0 Monitoring Well Data 
[xJ Other Type: IDW 
0 QA Sample Type: -----------

4• 
4• 

HN03 4• 

Na.OH 40 
40 
4• 
4•· 

4• 
HCl 4• 

4• 
4• 

Page_ of_ 

Sample ID No.: 17·0-\Q-03C>S-
Sample Location: ...,5_5-_.g .... a_l_d_ru_m __ s ____ _ 
sampled By: BG.tfuv Cove 
C.O.C. No.: 4 '3> \ '2.. , Li} t } 
Type of Sample: ' 
[ ] Low Concentration 
[ ] High Concentration 

(O\.M-f0':;.1.,-IZ S~L-fi C'CL-L-i£C1fi;O 'f'ft.Cl\r"\ 2... 'OR U\.A<S 

COj...;~I\./(~ '\Hfi. PU<2.C.i~ w~ f1to""'"' flrt-L.. tvl~L-'-S 

(U sw~v I(... ...... 17. 

MS/MSD ,,_.. Duplicate ID No.: -

• 

• 

• 



• 

• 

• 

APPENDIX A-11 
WATER-LEVEL MEASUREMENTS 



( it} ... T~h NUS, I~. GROUNDWATER LEVEL MEASUREMENT SHEET 

• Project Name: • NWS CHARLESTON 

Location: __ S_WMU_l_6/I.._L7 ___ Personnel: 

Weather Conditions: C Lou~ Y Measuring Device: ___ _.____ --------:-~----.,-----1 

Tidally Influenced: Remarks: l.ov 7 'D @ 0 I 

) llYIOJ() l I0-10-0I 15'1 IJ.83> 
I ~S&llH Jo-to-o ( 75S '-f, (J 0 ~.to 'b 
l~{lU@\ 809 l DJ 0lo -o. 8 

t\.<i5 l~rnw Sll. #.'U-t 1S 1.0\ (), 9.s- lbll\W02._ 

I~ M 'V<1>3 8\7 '-! Cf1 ;;i_ 79 ~- 13 

' .l, mtt)(J) s '8 !{'' 3,o:l l.S9 
. \'7SbQ>~ cioo '3. 7 =< ~5~ <o'1"0 G,5. -0, / 6 Oil '1' 

l 7ff'Nll/J3 ~05 C(.:lG, -0, 'I] 

• \1M '1\ l. 8, t" .., 0, "'17 
\10\WG>'1 91G, 7. ;J. () 7. l" O~O 

f lelllW<P't 9J.3 4,3, 2.9:1... l L/J . 
~SbCDl ~J.'6 /. 6 9 3,J3 - ,_ () f./ 

S(,(J)J J0-1()-0t ~33 ;i -~17 lj-.O. •I ,.SI/ 

11:· . 
,;; 

• 
Page_I of_f 



( I L}• .. T«hNUS,I~. GROUNDWATER LEVEL MEAS!JREMENT SHEET 

• Project Name: __ NW~S--'-CHARL==E;;;;;;;..ST.;;;...;;O..;;;..;..N __ Project No.: .:..:..N0.;;.;;.;52;;;:,..8 ---.-----____. 

Location: __ SWM..;..._;;..;;...;...U...;;;..;16~/17.L--.. ___ Personnel: WvOiiiv ttl ~AllSE.lt. 

Weather Conditions: -~S' V""'Al"'-"N:><...'j..,,__ ____ Measuring Devi.:..:;.;·c;..:.,:.e: _______ ....:_i 

Tidally Influenced: Remarks: HI(. H noe 

-0\ 1t f \'. g5 
l '1 ll 4.00 (,L-(J_ . :J_s· 
i't1t.t -,_ 8 J ~,,bl.. -o . ..,' 

·t\,'l5 I ~l<b .clf-L'}5 o. 9 rt 0 2,/0 
1 O\Wa>3 llf ;,) C-/_ °I '2 ~.09 .2,, 8 ] 
1&01WCP5 l'i 3/ 4. bl • 8 Lt ~. 77 
I b rt\ lOa>'t . Jii I l-1,3, L 1 ::L . 2_ 17 
\{,Sb(l)2 1'1$0 J 'ti "'·'""' 

~ 

lhS&(I)) I "'f 5<\ 2.Lf7 + O~GiS- ,,,~ • l1 Sb@lt IS-~d.. 3. 7J. 0,70 3: ";J,_ 

t ~ l5'1€> . J q -o. 'I 
l1ll\W<D2. l))l -,_ 72 g,-;;..7 -d..si.r . 

l 1trtwait {S1~ 7.;J.tl l .. "b~ . - 0.11../~ 

• AU m&01Urements to the nearest O.Ol fool 

Poge_I ot_I 



GROUNDWATER LEVEL MEASUREMENT SHEET 

• Project Nrune: NWS CHARLESTON 

Location: SWMU 16/17 Personnel: 

Weather Conditions: $U).)J./'j 0 0-') 
Yes_K_ No_ 

. - 1,$2/ 
165{-o :i._ 

lbMIJo5S lS7 

•• 0.58 

..._.,, 

•• 
• Al measurements lo !he nearest 0.0 I foot 

Page_/_ of _I_ 



GROUNDWATER LEVEL MEASUREMENT SHEET 

• Project Name: NWS CHARLESTON 

Location: SWMU 16/17 Personnel: L:.!..111 u.l::ri~~~~f:::>.....!'~~~-1 

Weather Conditions: _ __,,.$i=U=M=:.V:;....,Y~=6"'-fJ-' ..f ___ Measuring Dev-':"ice..-: ----------! 
·Remarks: 

~77 

':.i: .2 7 

~/BJ • 
-o. OS 

- t?.8 '1 

• 
• Al measurements to the nearest 0.01 foot 

Page _l_ of _L 



( I t}~·· Tom NUS,~ GROUNDWATER LEVEL MEASUREMENT SHEET 

• Project Name: ___ N_W_S'-C'-H_A;._RL=E=ST:...;;O;;.;_N;___ Project No.: 

Location: SWMU 17 Personnel: ----------
Weather Conditions: .5 u tJIJY {iO ~ 
Tidally Influenced: 

'- /o.dl</ Y.l1 
s.<to 3. ~:> 

IP~ 4.60 11.13 
3,slf 3.b~ -

t:to,,.,o 

• !two I 4 ~.JJ--03 I 20 A /.o.3&2 '1/A- 'f. IS -1 . .:J-1 
/,SSS' if_ 0 °I 3. '1 '-' ' 

rt t&-tt '-tS-' 

1600 '-I~ 10 '-/. t 3 
/$$() 3.72 ~ ..,, 3 

• 
• All measuremerns to the nearest 0.01 loot age_L..O _1 _ 



( 1 l:}•nToohNUS,I~. 

Project Name: 

· GROUNUWATER LEYEL MEASUREMENT SllEET 
SHt:er lor'L 

NWS CHARLESTON 

Location: SWMU 16/lf Personnel: 

Wellther Condition&: Sv IJA/ "( 7d j 
Tidally Intluenced: 

f'7"'wo1s 
C\J I 
(..OC..\~ 

• 

~'7~m_w\~ss~~~~~~--1--+~~-+--t--t-~~~--1· J 
~~~~~~~~~~• 

Page....\_ of _z. 



• 

• 

• 

(I L}• .. TKhNUS,~ GROUNDWATER LEVEL MEASUREMENT SHEET 
SH~ "'2...o t"' '-

Project Name: NWS CHARLESTON ProjectNo.: :;..:.;N0::.:;;,.:52:..::..8 ------~ 
Location: SWMU 16/1 Personnel: 

We•ther Conditions: __.S=<..:;.V"-'-'fJvY~----
Tidally In1'1uenced: 

·~ .. '?>7 
\ 11\'\ cJ\Cf5 ·-s.10 
l?~tt>d)) 1 .. 9'i 
?rRW~ '"L '?>~ 
'1 W\t.JCX.,D .~3 

t 1 f\lfill07S 
\lll\>Jl)S 3~08 

ill'W\i.J\\) 5, 7 '1 
r y\'\W01>~ 't. S"f 
71\\lt> Z.t s ~. 31..f 

-1f\\W2\S (p,~Lf 

l1t\\kll'?S s.o 
l7SG6<t Tfz- ( trtu l7 
\1(UJl~ 2..88 3,39 
17.540) ·>. C/~ -o. fi 

• Al mea11Jf8!'l'lenb to the nearest 0.01 foot 



[ I L}-T·~ NW, .. GROJJNDWATER LEVEL MEASUR~ SHEET 
,,,.·· · · ' · SH~r;:T I F .2 • 

Project Name: 

Looaiion: SWMU 1611 7 Personnel: 

WeatherConditions: O .• ~d..w1vQ'< C,..U'7fi U>-7/Y MeasuringDevice: - Sc:..o PF-
Tidally Intluenced: Yes_A_No_ .. :.,.1tnpc Remarks: l1ji,.11.0(U\14'J "3

11

cze..,..,2·0~«...t '2(1.., 
. /'rt.IQ o n ._ 

{ . ') 

~. " \,Lt<-\ 
'"\" \.. G, 7 

l.,9 s- l · 97. 
'3. S- I l. tot 0 

l1f ...... it.,..' 
.t..,.;:iP'~~ 

d,.. ~CJ l.1..0 
),·57 't l.G,., 

"' ·re 'J..qo lf.59. • '1V\4Wf2.J) ).57 3.73 
l7i"Wl).S \)oo l ."i't 
\lt"H~Jl IS ~-8 

ll01lVll5 • '3Gr 
{1ynW1.l.S ). 0 
\-1V'l~03S '3.·13 5. \0 
\ JMW"!OS 3.·L <t. \ l\ 

2.<1 'O tr.1-1.. 
I_,~ l ~.)O 

l J.'1 3.21-
,00 l flO .l.0 
. r 9 . c;7 3 E>:L 

G,07 2..<\D '3. '7. 
5.~.J l150 J. 3'/ 3}t 
6,91- Y5)5°' 7~ 3.10 

132.~ 0.0S- 'J-.1 Ii" ( J,Be 3J7 • 132(, 6.01 :;l.J.. Io J., l/O tvA 3.b\ 
• ~ meaa.i"""""" lo 1lle necwst 0.01 foot 

Pagaj_ot~ 



• [ IL}• .. MNUS,b< GROUNDWATER LEVEL MEASUREMENT SHEET 
Sr r;:.F-1..:<.o~ 2-

ProjectName: NW$ llu:l'/eJ'/tu? ProjectNo.: 

Location: Swmtt !/;/ / 17 Personnel: 

WeatherConditions: C.lm.c + i,..,,'r1Jy ~ ti~1st-S Zc·~.S"'MeasuringDev;;.;:;;ic;.;:;.::.e: ______ __,.....---1 

Yes X.. No_ 1411'1 OC. Remarks: --=H~"";..::..J ..:.;:R._..:,.o:t•'ri~_:..::::..,,;,,:,__..:...;,;;,,;;.__,..-......... 
~.,,,.,,, 

• 

• Page~ of ;J. 



• 

• 

• 

APPENDIX A-12 
SURVEY COORDINATES 



• SURVEY COORDINATES 
SWMU 16AND17 
2001 Through 2005 
Naval Weapons Station, Charleston, South Carolina 

Location Location Northing Easting 
Type 

16MW01S MW 397987 .2661 2320919.0335 
16MW02S MW 398042.1787 2320606.3007 
16MW03S MW 397728.0346 232027 4.0672 
16MW04S MW 397189.5322 2320693.8915 
16MW05S MW 397306.6424 2320382.6385 
16PZ01 PZ 398348.04 2320845.41 
16SB01 SB 398042.1787 2320606.3007 
16SB02 SB 397716.6267 2320568.3042 
16SB03 SB 397524. 7329 2320497.9982 
16SB04 SB 397358.8401 2320896.0244 
16SG01 SG 398263.7482 2320717.0099 
16SG02 SG 397356.8102 2320268.5163 
16SG03 SG 396959.2215 232017 4.9539 
16SS01 SS 397 487.1053 2320615.9182 
16SS02 SS 397313.9417 2320608.446 
16SS03 so 397249.15 2320670.12 
16SS04 so 397307.36 2320645.75 
16SWSD01 SWSD 398262.3175 2320712.6903 
16SWSD02 SWSD 398114.2713 2320639.2375 
16SWSD03 SWSD 397969.2593 2320533.9459 
16SWSD04 SWSD 397748.0862 232017 4.1691 
16SWSD05 SWSD 397191.5318 2320635.2341 
16SWSD06 SWSD 397384.2283 2320264.8321 
16SWSD07 SWSD 396950.4333 2320183.3749 
17-PS-1* MW 397239.0561 2321244.2498 
11-ps:.2* MW 397241.5962 2321249.4428 
17-PS-3* MW 397248.0191 2321247.2223 
17·PSG·1* MW 397243.802 2321244.9928 
17.PSG-2* MW . 397255.4217 2321203.8996 
17-PSl-1* MW 397252.4063 2321239. 7965 
17-PSl~10* MW 397244.5505 2321248.2235 
17-PSl-11* MW 397240.1693 2321247.0062 
17-PSl-12* MW 397236.2913 2321245.8778 
17-PSl-13* MW 397248.6439 2321253.8622 
17-PSl-14* MW 397243.2775 2321253.556 

• • 
Ground Top of Top of Surveyor 
Surface Casing Riser 

4.89 8.18 7.83 Donaldson Garret & Associates, Inc. 
0.65 4.91 Donaldson Garret & Associates, Inc. 
2.08 5.24 4.92 Donaldson Garret & Associates, Inc. 
1.51 4.59 4.39 Donaldson Garret & Associates, Inc. 
1.63 4.76 4.61 Donaldson Garret & Associates, Inc. 
2.58 4.8 Palmetto Land Suiveyjng, Inc. 
0.65 Donaldson Garret & Associates, Inc. 
3.81 Donaldson Garret & Associates, Inc. 
2.84 Donaldson Garret & Associates, Inc. 
3.07 Donaldson Garret & Associates, Inc. 
NA Donaldson Garret & Associates, Inc. 
NA Donaldson Garret & Associates, Inc. 
NA Donaldson Garret & Associates, Inc. 

3.18 Donaldson Garret & Associates, Inc. 
3.05 Donaldson Garret & Associates, Inc. 
4.1 Palmetto Land Suiveving, Inc. 

4.23 Palmetto Land Suiveving, Inc. 
2.15 Donaldson Garret & Associates, Inc. 
-0.1 Donaldson Garret & Associates, Inc. 
0.11 Donaldson Garret & Associates, Inc. 
0.2 Donaldson Garret & Associates, Inc. 

0.78 Donaldson Garret & Associates, Inc. 
0.16 Donaldson Garret & Associates, Inc. 
1.1 Donaldson Garret & Associates, Inc. 

5.16 8.04 Palmetto Land Suiveving, Inc. 
5.3 7.97 Palmetto Land Suiveving, Inc. 

5.11 5.01 Palmetto Land Suiveying, Inc. 
6.203 9.25 Palmetto Land Suiveying, Inc. 
5.28 7.82 Palmetto Land Suivevina, Inc. 
6.183 8.19 Palmetto Land Suiveving, Inc. 
5.27 4.88 Palmetto Land Suiveying, Inc. 
4.888 6.86 Palmetto Land Suiveying, Inc. 
5.11 4.88 Palmetto Land Suiveying, Inc. 
5.09 4.74 Palmetto Land Suiveving, Inc. 

4.902 7.18 Palmetto Land Suivevina, lnc. 



SURVEY COORDINATES 
SWMU 16 AND 17 
2001 Through 2005 
Naval Weapons Station, Charleston, South Carolina 

Location Location Northing Easting 
Type 

17-PSl-15* MW 397238.4016 2321251.8877 
17-PSl-16* MW 397234.4705 2321249.8904 
17-PSl-2* MW 397247.779 2321238.5213 
17-PSl-3* MW 397242.9505 2321237.2324 
17-PSl-4* MW 397237.4408 2321236.3025 
17-PSl-5* MW 397~51.7482 2321244.718 
17-PSl-6* MW 397247.4348 2321244.172 
17-PSl-7* MW 397241.6953 2321242.3244 
17-PSl-8* MW 397236.8438 2321241.237 
17-PSl-9* MW 397249.9361 2321249.3224 
17-PSTW-10* MW 397224.6968 2321237.5799 
17-PSTW-11* MW 397215.4853 2321233.906 
17-PSTW-12* MW 397196.6083 2321225.878 
17-PSTW-13* MW 397237.5473 2321264.718 
17-PSTW-14* \ MW 397234.8894 2321274.783 
17 -PSTW-15* MW 397229.6844 2321293.756 
17-PSTW-4* MW 397263.5123 2321250.2773 
17-PSTW-5* MW 397272.6894 2321252.9023 
17-PSTW-6* MW 397291.415 2321256.826 
17-PSTW-7* MW 397248.2661 2321226.5505 
17-PSTW-8* MW 397250.7106 2321216.9624 
17-PSTW-9* MW 397257.0743 2321198.2484 
17MIP01-TW31 MPTW 397603.4518 2321085.1959 
17MIP02-TW30-MW22S MPTW 397554.2938 2321071.043 
17MIP03-TW29-MW11S MPTW 397507.789 2321057 .2739 
17MIP04-TW28 MPTW 397460.575 2321043. 7298 
17MIP05-TW27 MPTW 397412.8475 2321029.3244 
17MIP06-TW26 MPTW 397539.2926 2321149.913 
17MIP07-TW24 MPTW 397 453.8257 2321124.3363 
17MIP08-TW23 MPTW 397 406.3765 2321110.0234 
17MIP09·TW21 MPTW 397361.97. 2321097.4283 
17MIP10·TW25SO MPTW 397487.2806 2321179.1859 
17MIP11-TW11 MPTW 397507.5383 2321286.5571 
17MIP12-TW12 MPTW 397428.3918 2321251.421 

~-TW16 MPTW 397348.7641 2321190.7555 

Ground Top of Top of Surveyor 
Surface Casing Riser 

5.28 5.01 Palmetto Land Survevina, Inc. 
4.717 6.79 . Palmetto Land Survevina, Inc. 
5.11 4.81 Palmetto Land SurvevinQ, Inc. 

4.785 6.86 Palmetto Land SurvevinQ, Inc. 
5.22 4.9 Palmetto Land Survevina, Inc. 
5.14 4.86 Palmetto Land Survevina, Inc. 
4.836 7.15 Palmetto Land Survevina, Inc. 
5.36 5.1 Palmetto Land Survevina, Inc. 
4.945 6.89 Palmetto Land Survevina, Inc. 
6.037 8.07 Palmetto Land Survevino, Inc. 

NA Palmetto Land Surveyina, Inc. 
NA Palmetto Land Survevina, Inc. 
NA Palmetto Land Survevina, Inc. 
NA Palmetto Land Survevina, Inc. 
NA Palmetto Land Survevina, Inc. 
NA Palmetto Land Survevina, Inc. 
NA Palmetto Land Survevina, Inc. · 
NA Palmetto Land Survevina, Inc. 
NA Palmetto Land Survevina, Inc. 
NA Palmetto Land Survevina, Inc. 
NA Palmetto Land Survevino, Inc. 
NA Palmetto Land Surveving, Inc. 

8.399 Palmetto Land Survevina, Inc. 
7.712 Palmetto Land Survevina, Inc. 
7.179 Palmetto Land Survevina, Inc. 
6.382 Palmetto Land Survevina, Inc. 
5.257 Palmetto Land Surveving, Inc. 
6.109 Palmetto Land Survevina, Inc. 
5.931 Palmetto Land Survevina, Inc. 
5.59 Palmetto Land Survevina, Inc. 
5.247 Palmetto Land Survevina, Inc. 
6.184 Palmetto Land Survevina, Inc. 
6.39 Palmetto Land Survevina, Inc. 
5.74 Palmetto Land Survevina, Inc. 

• Palmetto Land Survevina, Inc. 



• SURVEY COORDINATES 
SWMU 16 AND 17 
2001 Through 2005 
Naval Weapons Station, Charleston, South Carolina 

Location Location Northing Easting 
Type 

17MIP14-TW22 MPTW 397350.108 2321140.9012 
17MIP15-TW15 MPTW 397318.4417 2321201.9339 
17MIP16-TW14 MPTW 397294.2477 2321220.8292 
17MIP17-TW20 MPTW 397273.37 48 2321160.7475 
17MIP18-TW17 MPTW 397291.6376 2321185.6954 
17MIP19-TW18 MPTW 397268.3657 2321200.3809 
17MIP20-TW19 MPTW 397240.7929 2321180.7286 
17MIP21-TW13 MPTW 397284.6711 2321272.7467 
17MIP22 MIP 398017.9037 2321219.425 
17MIP23-TW32 MPTW 397368.67 2321021.94 
17MIP24-TW33 MPTW 397326.58 2321017.19 
17MIP25-TW34 MPTW 397293.86 2321003.19 
17MIP26-TW35 MPTW 397244.93 2320988.76 
17MIP27-TW36 MPTW 397202.31 2320980.53 
17MIP28-TW37 MPTW 397337.16 2321086.14 
17MIP29-TW38-MW12S MPTW 397266.93 2321063.13 
17MIP30-TW39 MPTW 397221.27 2321056.49 
17MIP31-TW40 MPTW 397139.93 2321034.47 
17MIP32-TW41 MPTW 397530.03 2321237.19 
17MIP33-TW42 MPTW 397369.46 2321272.88 
17MIP34-TW43 MPTW 397248.8 2321156.32 
17MIP35-TW44 MPTW 397490.1 2321356.9 
17MIP36-TW45 MPTW 397401.34 2321341.4 
17MIP37-TW46 MPTW 397279.09 2321302.81 
17MIP38-TW47-MW14S MPTW 397531.03 2321501.93 
17MIP39-TW 48-MW1 SS MPTW 397436.43 2321465.86 
17MIP40-TW49-MW161 MPTW 397351.82 2321420.13 
17MIP41~TW50-MW171 MPTW 397292.88 2321384.73 
17MIP42-TW51-MW18S MPTW 397208.09 2321366.85 
17MIP43-TW52-MW19S MPTW 397334.39 2321196.79 
17MIP44-TW53 MPTW 397187.03. 2321212.2 
17MIP45-TW54 MPTW 397211.58 2321198.88 
17MIP46-TW55 MPTW 397208.41 2321281.01 
17MIP47-TW56 MPTW 397229.46 2321175.6 
17MIP48-TW57-MW20S MPTW 397173.68 2321216.05 

• • 
Ground Top of Top of Surveyor 
Surface Casing Riser 

5.996 Palmetto Land Survevino, Inc. 
5.361 Palmetto Land Survevino, Inc. 
4.971 Palmetto Land Survevino, Inc. 
5.631 Palmetto Land Survevino, Inc. 
6.098 Palmetto Land Survevinq, Inc. 
5.779 Palmetto Land Survevina, Inc. 
5.526 Palmetto Land Surveyina, Inc. 
4.596 Palmetto Land Surveying, Inc. 
7.349 Palmetto Land Surveyina, Inc. 
4.66 Palmetto Land Survevina, Inc. 
3.97 Palmetto Land Survevina, Inc. 
4.77 Palmetto Land Survevina, Inc. 
4.36 Palmetto Land Survevina, Inc. 
4.95 Palmetto Land Surveying, Inc. 
5.6 Palmetto Land Surveying, Inc. 

4.86 Palmetto Land Surveyina, Inc. 
5.14 Palmetto Land Survevina, Inc. 
4.47 Palmetto Land Survevino, Inc. 
5.95 Palmetto Land Survevina, Inc. 
4.55. Palmetto Land Survevina, Inc. 
6.18 Palmetto Land Survevina, Inc. 
4.93 Palmetto Land Surveyina, Inc. 
4.6 Palmetto Land Survevina, Inc. 
4.06 Palmetto Land Survevina, Inc. 
4.03 Palmetto Land Survevina, Inc. 
3.29 Palmetto Land Surveying, Inc. 
3.22 Palmetto Land Survevina, Inc. 
3.46 Palmetto Land Survevina, Inc. 
3.37 Palmetto Land Survevina, Inc. 
5.5 Palmetto Land Survevina, Inc. 
4.72 Palmetto Land Survevinq, Inc. 
4.72 Palmetto Land Surveyinq, Inc. 
4.07 Palmetto Land Survevino, Inc. 
5.78 Palmetto Land Survevina, Inc. 
4.68 Palmetto Land Survevina, Inc. 



SURVEY COORDINATES 
SWMU 16 AND 17 
2001 Thro!Jgh 2005 
Naval Weapons Station, Charleston, Sou'th Carolina 

Location· Location Northing Easting 
Type 

17MIP49-TW58 MPTW 397212.47 2321211.45 
17MIP50-TW59 MPTW 397311.74 2321181.41 
17MIP51-TW60 MPTW 397309.48 2321263.33 
17MIP52-TW61 MPTW 397328.22 2321270.19 
11M1Ps3.:.rw62 MPTW 397271.27 2321278.42 
17MIP54-TW63 MPTW 397250.46 2321304.37 
17MIP55-TW64 MPTW 397299.07 2321301.81 
t7MW01 MW 398024.2675 2321221.2723 
17MW02S MW 397442.5013 2321322.9797 
17MW03S MW 397501.9857 2321135.3097 
17MW04S MW 397023.706 2321129.466 
17MW05S MW 397272. 7887 2321215.29 
17MW06D MW 397246.08 2321206.63 
17MW06S MW 397253.9852 2321209.3903 
17MW07S MW 397234.3491 2321203.959 
17MW11S MW 397501.23 2321062.28 
17MW120 MW 397266.21 2321064.86 
17MW12S MW 397256.37 2321070.34 
17MW13S MW 397847.74 2321436.38 
17MW14D MW 397530.54 2321499.6 
17MW14S MW 397539.42 2321498.64 
17MW15D MW 397436.19 2321462.83 
17MW15S MW 397434.77 2321457.71 
17MW16D MW 397350.51 2321425.29 
17MW161 MW 397350.2 2321420.68 
17MW16S MW 397351.01 2321430.67 
17MW17D MW 397284.48 2321379.32 
17MW171 MW 397295.98 2321382.43 
17MW17S MW 397290.49 2321381.1 
17MW18D MW 397201.33 2321365.9 
17MW18S MW 397198.18 . 2321362.01 
17MW19S MW 397336.43 2321197.09 
17MW20S MW 397173.63 2321216.51 
17MW21S MW 397615,39 2321095.35 ,s MW 397557.42 2321078.76 

Ground Top of Top of Surveyor 
Surface Casing Riser 

4.58 Palmetto Land Surveying, Inc. 
6.33 Palmetto Land Surveving, Inc. 
4.57 Palmetto Land Survevino, Inc. 
4.66 Palmetto Land Survevina, Inc. 
4.15 Palmetto Land Surveying, Inc. 
4.32 Palmetto Land Surveying, Inc. 
4.14 Palmetto Land Surveying, Inc. 
7.23 11.21 10.51 Donaldson Garret & Associates, Inc. 
4.56 8.02 7.72 Donaldson Garret & Associates, Inc. 
5.95 9.13 8.83 Donaldson Garret & Associates, Inc. 
4.39 7.51 7.2 Donaldson Garret & Associates, Inc. 
5.31 7.83 Palmetto Land Surveying, Inc. 
5.37 7.69 Palmetto Land Survevina, Inc. 
5.49 7.95 Palmetto Land SurvevinQ, Inc. 
5.44 7.99 Palmetto Land Surveying, Inc. 
7.36 9.78 Palmetto Land Surveying, Inc. 
5.38 7.3 Palmetto land Surveying, Inc. 
5.41 7.48 Palmetto land Survevina, Inc. 
5.39 7.56 Palmetto Land Surveying, Inc. 
4.05 6.66 Palmetto Land Surveying, Inc. 
3.95 6.27 Palmetto Land Surveying, Inc. 
3.45 5.92 Palmetto Land Survevina, Inc. 
3.76 6.01 Palmetto Land Survevinq, Inc. 
3.48 5.92 Palmetto Land Surveying, Inc. 
3.66 6.05 Palmetto Land Surveying, Inc. 
3.52 5.83 Palmetto Land Surveying, Inc. 
3.52 6 Palmetto Land Surveying, Inc. 
3.42 6.07 Palmetto Land Survevina, Inc. 
3.37 6.19 Palmetto Land Surveying, Inc. 
3.59 5.48 Palmetto Land Surveying, Inc. 
3.76 5.41 Palmetto Land Surveying, Inc. 

0 7.81 Palmetto Land Surveying, Inc. 
4.89 7.38 Palmetto Land Survevinq, Inc. 
7.99 10.47 Palmetto Land Survevina, Inc. 

• 10.28 Palmetto Land Surveying, Inc. 



• 
SURVEY COORDINATES 
SWMU 16AND17 
2001 Through 2005 
Naval Weapons Station, Charleston, South Carolina 

Location Location Northing Easting 
Type 

17MW23S MW 397369.78 2321023.35 
17SB01 SB 397876.8341 2321221.1757 
17SB02 SB . 397891.1434 2321278.2105 
17SB03 SB 397737.6092 2321215.0182 
17SB04 SB 397810.7376 2321281.6432 
17$805 SB 397784.8966 2321382.7422 
17SB06 SB 397776.3262 2321435.3009 
17SB07 SB 397669.9475 2321187.9003 
17SB08 SB 397660.5895 2321311.1256 
17SB09 SB 397649.1367 2321349.2255 
17SB10 SB 397 488.2866 2321307.4932 
17SB11 SB 397557.7062 2321152.1 
17SB12 SB 397 481.2824 2321168.3113 
17SB13 SB 397584.1559 2321384.7141 
17SB14 SB 397311.8523 2321181.2176 
17SB15 SB 397 405. 7999 2321248.6993 
17SB16 SB 397391.9617 2321312.2383 
17SB17 SB 397266.0136 2321177.3451 
17SB18 SB 397259.1042 2321235.9732 
17SB19 SB 397198.1659 2321116.2789 
17SB20 SB 397247.67 2321167.5068 
17SB21 SB 397273.3752 2321160.7445 
17S822 SB 397289.3461 2321178.4587 
17SB23 SB 397261.8769 2321197.7044 
17SB24 SB 397242.533 2321166.8769 
17SB25 SB 397 406.4022 2321110.0271 
17SB26 SB 397542.0522 2321169.673 
17SB27 SB 397313.1331 2321191.9157 
17SB28 SB 397385.9172 2321188.1483 
17SB29 SB 397512.5594 2321195.6577 
17SB30 SB 397260.76 2321173.71 
17SB31 SB 397266.52 2321187.99 
17SB32 SB 397252.48 2321179.64 
17SG04 SG 397358.4668 2321730.9826 
17SG05 SG 396685.95 2321583.84 

• • 
Ground Top of Top of Surveyor 
Surface Casing Riser 

4.76 7.18 Palmetto Land Surveying, Inc. 
9.08 Donaldson Garret & Associates, Inc. 
8.08 Donaldson Garret & Associates, Inc. 
10.47 Donaldson Garret & Associates, Inc. 
9.16 Donaldson Garret & Associates, Inc. 
5.59 Donaldson Garret & Associates, Inc. 
4.78 Donaldson Garret & Associates, Inc. 
7.52 Donaldson Garret & Associates, Inc. 
6.61 Donaldson Garret & Associates, Inc. 
5.48 Donaldson Garret & Associates, Inc. 
4.86 Donaldson Garret & Associates, Inc. 
6.21 Donaldson Garret & Associates, Inc. 
5.56 Donaldson Garret & Associates, Inc. 
4.42 Donaldson Garret & Associates, Inc. 
6.14 Donaldson Garret & Associates, Inc. 
4.67 Donaldson Garret & Associates, Inc. 
4.22 Donaldson Garret & Associates, Inc. 
3.43 Donaldson Garret & Associates, Inc. 
4.51 Donaldson Garret & Associates, Inc. 
4.98 Donaldson Garret & Associates, Inc. 

5.071 Palmetto Land Surveying, Inc. 
5.631 Palmetto Land Surveying, Inc. 
5.856 Palmetto Land Survevino, Inc. 
5.427 Palmetto Land SurvevinQ, Inc. 
5.478 Palmetto Land Survevino, Inc. 
5.59 Palmetto Land Surveying, Inc. 

5.955 Palmetto Land Surveying, Inc. 
5.329 Palmetto Land Surveying, Inc. 
5.83 Palmetto Land Surveying, Inc. 

6.126 Palmetto Land Surveying, Inc. 
3.94 Palmetto Land Surveying, Inc. 
4.68 Palmetto Land Surveying, Inc. 
4.33 Palmetto Land Surveying, Inc. 
NA Donaldson Garret & Associates, Inc. 
0 5.75 Palmetto Land Surveying, Inc. 



. SURVEY COORDINATES 
SWMU 16AND17 
2001 Through 2005 
Naval Weapons Station, Charleston, South Carolina 

Location Location Northing Easting 
Type 

17SWSD01 SWSD 397353.1267 2321728.6835 
17TW01S TW 397293.5292 2321216.0388 
17TW02S TW 397480.6117 2321277.7459 
17TW03 TW 397592.8545 2321322.4958 
17TW04S TW 397755.6598 2321393.7863 
17TW05S TW 397939.679 2321379.1477 
17TW060 TW 397165.3775 2321344.9127 
17TW06S TW 397165.3775 2321344.9127 
17TW070 TW 397369.2304 2321469.574 
17TW07S TW 397369.2304 2321469.574 
17TW08D TW 397506.479 2321496.3308 
17TW08S TW 397506.479 2321496.3308 
17TW09D TW 397690.4458 2321581.6572 
17TW09S TW 397.690.4458 2321581.6572 
17TW10D TW 397863.153 2321609.8282 
17TW10S TW 397863.153 2321609.8282 

* Solutions-IES locations in support of treatability study. 

MIP = Membrane Interface Probe. 
MPTW = Membrane Interface Probe/Temporary Well. 
MW = Monitoring Well. 
PZ = Piezometer. 
SB = Soil Boring. 
SG = Staff Gauge. 
SO= Surface Soil. 
SW/SO= Surface Water/Sediment. 
TW =Temporary Well. 

Horizontal Datum (Easting) reference is North American Datum (NAD83). 

Ground 
Surface 

1.46 
5.8 

5.31 
5.77 
5.82 
6.61 
4.06 
4.06 
3.94 
3.94 
4.05 
4.05 
4.26 
4.26 
3.94 
3.94 

Vertical Datum (Northing) reference is North American Vertical Datum (NAVO 88) . 

• • 

Top of Top of Surveyor 
Casing Riser 

Donaldson Garret & Associates, Inc. 
Hoaaard·Eure Associates, Inc. 
Hoaaard-Eure Associates, Inc. 
Hoaaard-Eure Associates, Inc. 
Hoaaard-Eure Associates, Inc. 
Hoaaard·Eure Associates, Inc. 
Hoagard·Eure Associates, Inc. 
Hoggard-Eure Associates, Inc. 
Hoaaard-Eure Associates, Inc. 
Hoggard-Eure Associates, Inc. 
Hoggard-Eure Associates, Inc. 
Hoaaard-Eure Associates, Inc. 
Hoaoard-Eure Associates, Inc. 
Hoaaard·Eure Associates, Inc. 
Hoaaard-Eure Associates, Inc. 
Hoggard-Eure Associates, Inc. 

• 



• 

• 

• 

SURVEY COORDINATES 
SWMU 16 
Field Mapping of Historic Trench Locations from Aerial Photos 03/04 
and Historic Monitoring Well NWS-2-6 
Naval Weapons Station,Charleston, South Carolina 

VERTICAL DATUM: North American Vertical Datum (NAVO BB) 
HORIZONTAL DATUM: North American Datum ( NAO 83 ) 

Description Easting Northing 

Northern Trench Comers 
NORTH ·NW 2320884.64871 397614.25843 
NORTH-SW 2320879.44305 397596.54623 
NORTH-NE 2320940.90669 397619.47876 
NORTH-SE 2320951.32833 397602.81149 

Southern Trench Comers 
SOUTH-NW 2320836. 73407 397565.28275 
SOUTH-SW 2320856.53159 397551. 7 4284 
SOUTH-NE 2320987. 79809 397574.68921 
SOUTH-SE 2320977.38285 397559.05964 

Historic Monitoring Well 
NWS-2-6 2320684.59250 396897.22240 



• 

• 

• 

SURVEY COORDINATES 
SWMU 16 
Naval Weapons Station, Charleston, South Carolina 

VERTICAL DATUM: North American Vertical Datum (NAVO 88) 
HORIZONTAL DATUM: North American Datum ( NAD 83) 

Field Mapping of SWMU 16 High Tide Water Line of 2004 

Description Northing Easting Ground Surface 
HT-1 397142.8 2320951 3.09 
HT-2 397143.6 2320898 3.59 
HT-3 397169.7 2320811 3.42 
HT-4 397190.4 2320889 3.51 
HT-5 397269.9 2320921 3.26 
HT-6 397499.8 2320866 3.35 
HT-7 397696.5 2320771 3.56 
HT-8 397812~7 2320678 3.49 
HT-9 397886.4 2320731 3.7 
HT-10 398063.1 2320713 4.14 
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• APPENDIX A-13 
IDW DISPOSAL DOCUMENTATION 

• 



->-•·•v I "'I f 1 
IOc-.> C)RV"1..S 

No._{)_·· _18_3_(p~ 

MANIFEST - NON-HAZARDOUS WASTEWATER 
L Generators EPA ID# (if applicable) 

3. Agent of Generator and Mailing Address: 

4. T~rter Comparty Name: 
FENN-VAC, INC. 
141 FENNEL ROAD 
l,f. CHARLESTON, SC 29419 

· S.' Transporter U.S. EPA ID#:· 
SCD 980837504 

6. Designated Facility Name .and Site Address: 

Waste ID Number 

Phone( ) 

Phone ( 843 ) 552-8306 

Water Recovery Systems, LLC, PO Box. 70971, Charleston, SC 29415 
Site address: UOO Greenleaf Street, Charleston, sc· 29405 

(843) 566-7067 
(843) 566-7068- FAX 

Designated Facility U.S~ EPA ID#: 

8. U.S. DOT Description (mcluding proper shipping name, 
hazard class, generator name, address & contact) 

a. 

b. 

c. 

d. 

9. Container 10. Total Quantity 11. Unit 
No. Type 

(} () Gallons 

12. ·Generator's Certification: I hereby declare that the contents of this consignment are not hazardous by definition or listing and are 
fully and accurately described above by proper shipping name and are classified, packed, marked and labeled, and are in all 
respects in proper condition for tratisport by highway according to applicable international and national government regulations 
and the laws of the State of South Carolina. I further certify that the contents of this consignment are as represented ~ the 
description contained on the Waste Profile Form previously submitted to and approved by the Designated Facility. 
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7. Transporter 2 Company Name 

11. Waste Shipping Name and Description 
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.B.t 7 .o.o:z,.z..<e.za 

8. us EPA ID Number B. Transportets Phone 

C. Facility's Phone 10. us EPA ID Number 

4 ~~ ~e.-tt .. :trt 

n1--~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~t--~--ti----t~~~~-t-~-

A c. 
T 
0 
R 

d. 

D. A<ktitiooal Descriptions for Materials Listed Above 

JS. Special Handling Instructions and Additional lnfoonailon 

16. GENERA TOR'S CERTIFICATION: I certify the materials described above on .this '"llnifest are no1 

ORIGINAL- RETURN TO GENERATOR 

E. Handling Codes for Wastes Listed Above 
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· \ 8. · U.S. DOT Description (mcluding proper shipping mme, 
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b. 

c. 
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Facility Owner or Operator: Certification of Receipt of Materials 
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[') l"''\l~ I 

,.,..;i·, .. , .. -



r 

; 
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l"J 0.0.22 .. z,o tJ.t. 
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4. Generator's Phone {f 4 ~ ) 1 '-6 4 - 4 61 D 
5. Transportel' 1 Company Name . 

7 ,.._) -VAC-
7. Transpoiter 2 Company Name 8. US EPA 10 Number 

10. US EPA ID Number 

~ . . .. .. . .. . . .. 
11. Waste Shipping Name and~ 

d. 

B. Transporter's Phone 

C. Facility's l'tlone 
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19. Discrepancy lndk:ation Space 
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~ 20. Fadlity Owner or Operator: C8ltillcation of R!C8lpt of waslS materials COVef8d by this ll1illlifest except as noted In Item 19. 
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MANIFEST - NON-HAZARDOUS WASTEWATER . ; . 
1. Generaton.EPA IDI (If applicable) · .· . 

.. . ~ \1002:2.,(,z:o •. 
Waste ID Number 

L/a610 
' 

. Phone( ) 

t-. 
~-· -.. 

4. T~~c,· . -.~8'lllf!;: ·; Phone ( 843 
!·! 

> ss2J.8106 " 
141 FgNJ4EL. .. An ' 
N •. CBARLE N, SC 29419 _.. :. 

S. TranspOitc;r US. l!P&JD#: · 
SCD 980837504 ; .· ·:·( 

· 6. DeSignated PaciliW ~.ai:ad Site Address: 

~ . •., 

W*1r ~Systems. LLC. PO Box 70971.~ SC 29415 
Site address: - UOO GieenleafStreet, Charleston, SC 29405 

<14V;~7061 

t ~ ' 

' .. 

W2.1351 

.. ., . .. (J~O) ~706J- PAX I : . -" ..,, ·~ , . ~-.. . . .. - . J, 

! • -_ 7. D~gnatea F'acility 'u.s. ~A 1D1: 

> 

; 

I i .i 

i 
J .. 
i 
i 

I 
i 
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8. U.S.OOT~,~.-~ · J>lOPCrshipping.· name, 
hazard class, generator ~ &: contact) 

10. Touf .- .. • 'Container 
No. Type 

a. on-

"b. \ 
\. 

c. 
·l, L r-· I.-:- . - . -

. d. 

12. ~tor's Certification: I hereby decbre tf¥tt the contents of thiS consignment are not hazanlOus.by defiDition or listing and are 
fully and accurately dcscnbc:d above by proper shipping name and· are classWed, paclred, ~bid _and labeled, md are in all 
respects ht proper condition fo.r tranSpOrt by highw,ay aa:onling to applicable international·-' national govemment regulatiom 
and the laws of the State~ South Carolt@a. I further certify that theeootents of this consiPment are as represented by the 
description contl&Uied on the Waste Prod\,Form preriously submitted to apd apprOved by -~e Designated ~dity. 

•
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TETRA TECH NUS, INC. CALCULATION WORKSHEET PAGE 1 OF1 

CLIENT 
South Div 

JOB NUMBER 
0528 

Calculation of Final Concentration Of Pur e Water IDW Drum 

CJH 

Objective: Calculate final concentration of purge water drum. 

Assumptions: Purge water volume from all sampling points was 3 gallons. 

15 

Concentration (final) x Volume (total)= l.:cN1 

I =1 

Sam le ID Concentration . 
17-0-01-0302 31000 
17-0-02-0302 7 
17-0-03-0302 0 
17-Q-04-0302 
17-0-078-0302 0 
17-Q-070-0302 0 
17-0-060-0302 0 
17-0-06$-0302 0 
17-0-108-0302 
17-0-05-0302 0 
17-0-100-0302 0 
17-Q-080-0302 0 
17-0-0SS.0302 0 
17-0-090-0302 0 
17-Q-09$-0302 0 

Total Volume 
Final Concentration 

Conclusion: Final TCE Concentration for Drum is 2.067 µg/L. 

3 
3 
3 
3 

45 gallons 
2067.1333 (µg/L) 

3126/02 • 

• 

• 
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3. Ge«-l<>i's w.,.,.,, and Moillag Addreu 
Noval Weapons station Charleston 
BUld 36. 2316 Red Book Road 

"· Gen«n:>tor's P'-c: f 8 l{?> > 74>({ -q0~oose Creek. SC 29445 

9. ~oled foe.lily No~ crnd Sire AiJdren 

ll=~ Wastelcoislics. Inc. 
938 Helf Park Road 
Green Cove Spfl~ FL32043 

... 
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4. US EPA IONvmbe. 

8.. 

10. . US EPA IO~ 

. fl0000081943 
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UNIFORM HAZARDOUS 
WASTE MANIFEST 

Naval Woepons station Charle51on 
6fdg 36; 2316 Red Bank.Road 

... Genel'Olot"• Phone ( €'-<3> l 7(p -U~rlH'""""" creet;: SC-2?445 
S. lt0nspotte1 l C'ompany Norn 6. US fPA ID Hww,btt 

~~ 17 t C..1b \'37 I F)IJ2p'.<?.7~ 
HAZ.. }NJf;olfS WASl.E 

lnfomot«in fn lfttt sfioded eteos is 
not "''luind by fed a rol law. 

A. ~ti:ite Manifest Document Hulnber 
! ••. .• :.· 

£ ?" :~ · • 

FreehOld Carta ·Inc. • .N.10054126164 . 
C. Sloi. TronsP.,,,els ID 
O, .TIQMpctljtt'• ~ ,. 

9. t>esignatcd facilily Nome olld Sire Mdrius 

Fisher f~:~ce;lnc. 
402 Webster Chapel.Rd.: 

8. · l!S EPA fl) Humber 

10. US EPAIONutnher 

Waste Hazardous Uquid (Tdchloroethene), N.O.S.. 9, 
NA3082. PG DI. (0040}. . . . 

G. Sl,ote ~"Gly's lO. 

: :.!'~~~ .... ~~ i\::'l: -.,,.;..~:a• 

It. faclit(1 Pho"" ... 
• ~·.· ... ... r.' ", ... 

o04o. :· 
. . . . ...... 

-..... ~ 

• ... 

Jt.. GEMUA"IOl'S Clltll'ICAllONI I ,._,1.r .......... IMI ... ~"' llils .,..,;g1 .. •111 oi. W, Dfltl o-i, .._..,, .......... i., ................. ••111n• ...i - ............. 
,.....,.i .......... ...,~ *••• i..or,....;..,..,...~ '"'-Sport l>rM.,,._,-.tAov .,.....,.......,......, ...... _,.......,.,, '" ..,..,....,__ 
If I oni o ""9- _,;.,.,---I """'7 - • '- • ,...._ M ....... le .......... ""° ....._ ond llllklt .. - .......... lo lh d19'M I .... ..__.,, to lie 
•"'""""'""' ~ -4 Ml I i.o.. ·..-a .... ,........._ ......... _,._..,.,..,_-... .,...,..... -....r, .......... , 10 - .................... lht ,..._. _, ........ 
...... •• ..._ ........ """'tho .......... r, Oii. • • - .... ~ -""· '~ ............ ,..., .,,... .. """""""'"" - ~"""...,tile .... , 
_111......,111-WthD11t.......W. .. ,.....i11ia11co••IW. 

19. ODoepollcy lndl&:Olioft $poc• 

dso:eo eo sa 
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UNIFORM HAZARDOUS 
WASTE MANIFEST 

-'· Generator's Name and Mailing Address 

Ernergenc{~ Telephone NUFRbet ... 

1. Generator's US EPA ID No. 

S.C.8.1 .7 .0.0.2.2.6.2.0 

Naval Weapons Station-Charles~ 
PNSSTACHASN Bldg. 2332 2316 Red Bank Rd. Ste 100 Goose Cr. 

4. Generator's Phone( 84~ 764-4240 ATTN: Marsha Singleton 
5. Transporter 1 Company Name 

Action Resources 
7. Transporter 2 Company Name 

9. Designated Facility Name and Site Address 10. US EPA ID Number G. State Fi:!Cllity's ilO: 

C-Mac Environmental Group, Inc 
402 Webster Chapel Road 
Glencoe, AL 35905 

H. facllity'sP~ . ; 
A.L.D.9.8.1.0.2.0.8.9.4 . )goo-739--9156 

11. US OOT Description (Including Proper Shipping Name, Hazard Class, and ID Number) 

HM 

a. Hazardous waste liquid, n.o.s.,9,NA3082,PG III 
D040,D043,F002 · 

X (IDW Waste c/w Vinyl Chloride,Trichloroeth 

12. Containers 

No. 

·.~ .. ; 

1 S.... Special HondliilgJnslfuctlons and Additional Information 
f:!'orward ar l invoices and CD's· to Tri State Government Services"' Inc. · 
24 Hour Emergency # 1-800-673-6604 t..-"' · Sr4400-02-D-C017 
P.O.C. Michael Johnson Agent for Generator Delivery Order # 0192 

16. Ol!NERATOR'S CEATIFI A : I y declare 1hlll the conlants of 1hls consignment are fully and accurately described above by proper Slllpplng name and are clasalfled, 
packed, marked, and labeled, and aie in all nispects In proper. condllton lor lransport by highway ac:cofdlng lo appllcabla lntemallonal and national oo-nmenlal regulallonll. 

Month Day Year 

O'K O~ 

Signature Month Day Year 

19. Discrepancy Indication Space 

. . 
ORIGINAL - RETURN TO GENERATOR .· -
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'05/17/2005 10:25 8432028131 EEG INC , PAGE 01 

• 

• 

, , 
.1 

From: ALL.EN JAMES 

Environmental .Enterprise Group, Inc . 
. ·1345 BaiTilc;ks Road 

N .. Charleston, SC 29405 

~: (843} 202-:-- 8031 Cell: (843) 69()-5901 
Fax: (843) 202 - 8001 . 

Number of Sheets Including Cover .Sheet: 

Fax: (412) 921-4()40 
·Date: 17 May, 2005 

CONTENTS 

. . . 
',J!' 

\ 
i 

Per paragrapb.4.3.of tbe·statement of work for the site restoration at SWMU 16 ai.d 17 at 
Charleston N. W. S, I ara forwardlw.g the affidavit for the topsoil. 
Please CALL ME _WITH AJ.'{V QUESTIONS. 
Allen James 



05/17/2005 10:25 8432028131 EEG INC 

. May ll ,}005 ·. 

Mr. Wayne Hardwick 
· · Environmental EntCrprise G1oup .~ 

1345 Barracks Rd. 
N. Charleston. SC 2940S 

Dear Wayne; 
l 

Pursuant to our recent telephone conversation regarding tbe Naval Weapons ·. 
Station Job; this is to certify that the screened topsoil that will be pwvided is 
organic With no roots or.debris. 

02 

I certainly appr~iate working with you on this project and look forward to a · · 
·. eontinued relatfonship with EEG. · • 

Sincerely, 

Butler Ware Trucking Inc. 

obert C. Welborn 
General Manager 

P.O. Box 1S58 •.Moncks Comer. South.Carolina 29461 
Business; (808) 761-6640 • Charleston: (803) 723-1166 

Toll Free: (800) 772-7625 • Fax: (803) 899-4888 

•• 
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Envlronmental Enterprise Group, Inc. 
1345 Barracks Road 

N. Charleston, SC 29405 

From: ALLEN JAMES 
Phone: (843)202-8031 
Fax: (843) 202 ~ 8001 

Cell: (843) 696-5109 

· To: LINDA KLINK ·Date: 24 May. 2005 
FAX: 412.,921-4040 

NumbCf of Sheets IDc°luding 'Cover Sheet: 2 

COMENTS 

. . Attached' please find the suppliers documentation for the 
gr•vel supplied for -Site Restoration at SWMU 16 and 17. If you have any 
questions or comments, please do not hesitate to call 

l0 39t'd :>NI 933 IE l8l0lE ~8 



J ~ Ul . 

Martin ·Marietta Ag. gre01a:11. .. ".5 ~ 

::::::::::::::::=::::::::::::::::::[q::;'::::::;;.·:::::-::!:,.:.~==·=========== : . • 9 ' .. , ,...._ '·?t~- •.•. -..Aitll- •• ..., --

!Olllh!IUI ~ ~ So11d\ C"arolina 
24' StoacJidp l>rlvc,, Suite 101 
Coblmltia, Soulta CuoUna 2'210-1000 
Te}ophonei (IOl) 77M500 
FllCSinUlc: (ID3)77l"'200 

J 

Environrnenlal Group 
Attn: Allen James · 
Fax: (843) 89M882 

·Re: Naval Weapon Station 

. ·Deaf Mr, Jome•; • Thfa ill tu mtay • the MBC lltOne procluc:ed 111 and whel1 checked by our CaYfZ Quarry wll'rneOt or · 
exceed the requiremenb and &pedfacations or the South Carolina Department of T~ regarding 
qu-al~ and gradation. . 

Frank,.,_ 
Sala8 A..-ctlllive 
South. CVolna District 

l0 39'1d 

.J 

• 
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APPENDIX B-1 
2003 MIP REPORT 
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QCOLUMBIA 
eflftTECHNOLOGIES 

Subsurface Characterization Using 
Membrane Interface Probe (MIP) and 
Soil Conductivity (SC) Technologies 

SWMU17 
Charleston Weapons Station 
Charleston, South Carolina 

PREPARED FOR 

Tetra Tech NUS 
661 Anderson Drive 

Pittsburgh, Pennsylvania 15220 

PREPARED BY 

COLUMBIA Technologies, LLC 
1450 South Rolling Rd. 

Baltimore, Maryland 21227 
410-536-9911 

SmartData Solutions™ 

Data contained herein is proprietary to COLUMBIA Technologies, LLC (COLUMBIA), and may not be used, 
disclosed, reproduced, recorded, modified, performed, or displayed, in whole or in part, without the prior 
written approval of COLUMBIA. This data is provided for review purposes only, with no transfer of License 
Rights. This data represents Trade Secrets and is non-releasable under the Freedom of Information Act. 
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FIGURES 

Figure 1. Base Map and MIP Sample l.ocations 

Figure 2. Plan View, ECD Response, 1.0E+o6uV and Above 

Figure 3. Plan View, FID Response, 2.5E+05uV and Above 

Figure 4. Oblique View Looking North, ECD Response, 4.0E+o5u V and Above 

Figure 5. Oblique View l.ooking North, ECD Response, 1.0E+o6u V and Above, 

With Soil Conductivity, 50 mS and Above 

Figure 6. Oblique View Looking West, ECD Response, 1.0E+o6u V and Above, 

With Soil Conductivity, 50 mS and Above 

Figure 7. Oblique View l.ooking North, ECD Response, 5.0E+o6uV and Above, 

. With Soil Conductivity, 30 mS and Above 

Figure 8. Oblique View Looking East, ECD Response, 5.0E+o6uV and Above, 

With Soil Conductivity, 30 mS and Above 

Figure 9. Oblique View Looking South, ECD Response, 5.0E+o6uV and Above, 

With Soil Conductivity, 30 mS and Above 

Figure 10. Oblique View Looking West, ECD Response, 5.0E+o6uV and Above, 

With Soil Conductivity, 30 mS and Above 

Figure 11. Oblique View l.ooking North, ECD Response, 5.0E+o6uV and Above, 

With Soil Conductivity, 50 mS and Above 

Figure 12. Oblique View Looking West, ECD Response, 5.0E+o6uV and Above, 

With Soil Conductivity, 50 mS and Above 
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APPENDIXES 

Appendix A: MIP Logs (Best Fit Scale) 

Appendix B: MIP Logs (Standardized Scale) 
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Introduction 

Tetra Tech NUS (TTNUS) contracted COLUMBIA Technologies, LLC 

·(COLUMBIA) to conduct an investigation of subsurface contamination at SWMU 

17, Charleston Weapons Station, located in Charleston, South Carolina. This 

investigation involved delineating the depth and horizontal extent of contamination 

using Membrane Interface Probe (MIP) and Soil Conductivity (SC) technologies. 

The purpose of this investigation was to characterize subsurface soils in the vadose 

and saturated zones, and delineate the nature and extent of soil contamination. 

The investigation was conducted from ·April 22nd, 2003 through April 30th, 
;'1 
J 2003. COLUMBIA personnel on-site during the investigation included Randy 

J 

J 

I 
J 

·l 

J 

J 

I 
J 

Brand, Southeast Regional Manager, and Bryan Muller, MIP Specialist. 

Objectives 

The objectives of the MIP/SC investigation were to: 

1. Characterize subsurface soils in the vadose and saturated zones. 

2. Delineate the lateral boundaries of the contaminant. 

3. Delineate the vertical extent of contamination. 

Equipment Description 

The MIP/SC probe is approximately 12-inches (30 cm) in length and 1.5-

inches (3.8 cm) in diameter. The probe is driven into the ground at the nominal rate 

of one foot per minute using a Geoprobe® or similar direct push rig. 

Soil conductivity, the inverse of soil resistivity, is measured using a dipole 

arrangement. In this process, an alternating electrical current is transmitted 

through the soil from the center, isolated pin of the probe. This current is then 

passed back to the probe body. The voltage response of the imposed current to the 

soil is measured across these same two points. Conductivity is measured in 

Siemens/meter, and due to the low conductivity of earth materials, the SC probe 

uses milliSiemens/meter (mS/m). The probe is reasonably accurate in the range of 5 

to 400 mS/m. In general, at a given location, lower conductivity values indicate 

<© 2003 COLUMBIA Technologies, LLC. All Rights Reserved 
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larger particles such as sands, while higher conductivities are representative of 

finer sized particles such as silts and clays. 

The MIP portion of the probe was developed and patented by Geoprobe 

Systems, Inc. The operating principle is based on heating the soil and/or water 

around a semi-permeable polymer membrane to 121°C, which allows volatile 

organic compounds (VOCs) to partition across this membrane. The MIP can be used 

in saturated or unsaturated soils, as water does not pass through the membrane. 

Using nitrogen as a carrier gas, which sweeps across the back of the membrane, the 

voes are carried to the installed detectors. It takes approximately 37 seconds for 

the nitrogen gas stream to travel through 100 feet of inert tubing and reach the 

detectors. 

COLUMBIA utilizes three detectors: a Photo Ionization Detector (PID), a 

Flame Ionization Detector (FID) and an Electron Capture Detector (ECD), mounted 

on a laboratory grade Shimadzu Model 14A gas chromatograph. The output signal 

from the detectors is captured by a MIP data logging system installed on a MIP 

Field Computer or laptop computer. Conductivity, speed, detector data and 

temperature are displayed continuously in real time during each push of the probe. 

In addition, the data logs can be printed for display and analysis following the data 

logging run or exported to common spreadsheet software for further analysis using 

COLUMBIA's SmartData Solutionstm technology. 

The PID detector consists of a special UV lamp mounted on a thermostat 

controlled, low volume, flow-through cell. The temperature is adjustable from 

ambient temperature to 250°C. The 10.2 electron volt (eV) UV lamp emits energy at 

a wavelength of 120 nanometers, which is sufficient to ionize most aromatics 

(benzene, toluene, xylene, etc.) and many other molecules (H28, hexane, ethanol) 

whose ionization potential is below 10.2 eV. The PID also emits a lower response for 

chlorinated compounds such as TCE and PCE. Methanol and water, which have 

ionization potentials greater than 10.2 eV, do not respond on the PID. Detection 

limits for aromatics are in the low picogram range. Since the PID is non

destructive, it is often run first in series with other detectors for multiple analyses 

©> 2003 COLUMBIA Technologies, LLC. All Rights Reserved 
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from a single injection. Use of the PID is mandated in several EPA methods (8021, 

T0-14 etc.) because of its sensitivity and selectivity. 

The most commonly used GC detector is the FID, which responds linearly from 

its minimum detectable quantity of about 100 picograms. The FID response is very 

stable from day to day, and is not susceptible to contamination from dirty samples or 

column bleed. This detector responds to any molecule with a carbon-hydrogen bond, 

but poorly to compounds such as H2S, CC4, or NHa. The carrier gas effiuent from the 

GC column is mixed with hydrogen and burned. Hydrogen supports a flame and 

ionizes the analyte molecules. A collector electrode attracts the negative ions to the 

electrometer amplifier, producing an analog signal, which is directed to the data 

system input. 

The ECD detector consists of a sealed stainless steel cylinder containing 

radioactive Nickel-63. The Nickel-63 emits beta particles (electrons), which collide 

with the carrier gas molecules, ionizing them in the process. This forms a stable 

cloud of free electrons in the ECD cell. When electro-negative compounds (especially 

chlorinated, fluorinated or brominated molecules) such as carbon tetrachloride or 

TCE enter the cell, they immediately combine with the free electrons, temporarily 

reducing the number remaining in the electron cloud. The detector electronics, 

which maintain a constant current of about 1 nanoampere through the electron 

cloud, are forced to pulse at a faster rate to compensate for the decreased number of 

free electrons. The pulse rate is converted to an analog output, which is transmitted 

to the data system. 

Performance Test 

Prior to logging each MIP location, performance tests with specific compounds 

are conducted to evaluate the sensitivity of the particular probe, transfer line and 

detector suite to be used. Using neat benzene to test the PID, and neat TCE to test 

the ECD, the headspace vapors are introduced to the membrane of the probe for four 

seconds. To test the FID: butane is released on the membrane for four seconds. These 

values are compared to predetermined values and recorded. 
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Investigation Methods 

MIP/SC profiling was conducted at 22 locations along a fence line, and in the 

neighboring wooded area. Drilling was completed using a Geoprobe® 54DT track 

mounted rig. Termination of MIP logging. was determined by refusal (bedrock), or 

by TTNUS's representative on site. The results from each location are shown in 

Appendixes A and B. Maps and 8D graphics of the site have been prepared for 

easier visualization of the S;ubsurface. 

MIP Log Interpretation 

The MIP logs include six graphs. The first graph is conductivity and is 

measured in mS/M. In general, lower conductivities are indicative of coarser 

grained particles, such as sands, and higher conductivities indicate finer grained 

particles, such as silts and clays. The second graph is the rate of penetration (speed 

of the probe) and is measured in feet/min. This information can be used to 

determine how hard the subsurface is. The next three graphs are chemical data: 

PID, FID, and ECD, measured in microvolts (uV). These graphs are a linear scale, 

and give relative concentrations of contamination. The last graph displays the 

temperature of the probe as it is advanced in the subsurface. This graph can be 

useful to determine where the groundwater table is located. 
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Figure 2. Plan View Looking North 
ECO Response (green) , 1.0E+06 uV and Above 

Tetra Tech, Inc. 
SWMU 17, Naval Weapons Station 
April 22"<1 2003 - April :30th , 2003 
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Figure 3, Plan View Looking North 
FID Response 2.5E+05 uV and Above 

Tetra Tech, Inc. 
SWMU 17, Naval Weapons Station 
April 22nd , 2003 - April 301
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Figure 4, Oblique View Looking North 
ECO Response (green), 4.0E+05 uV and Above 

Tetra Tech, Inc, 
SWMU 17, Naval Weapons Station 
April 22nd , 2003 - April 30th , 2003 
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Figure 5, Oblique View Looking North 
ECO Response (yellow} 1.0E+06 uV and Above 

With Soil Conductivity (tan), 50 mS and Above 
Tetra Tech , Inc, 
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Figure 6, Oblique View Looking West 
ECD Response (yellow), 1.0E+06 uV and Above 

With Soil Conductivity (tan), 50 mS and Above 
Tetra Tech, Inc, 
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Figure 7, Oblique View looking North 
ECO Response (orange), 5.0E+06 uV and Above 

With Soil Conductivity (tan), 30 mS and Above 
Tetra Tech, Inc, 
SWMU 17, Naval Weapons Station 
April 22nd , 2003 - April 301

h , 2003 
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Figure 8, Oblique View Looking East 
ECO Response (orange), 5.0E+06 uV and Above 

With Soil Conductivity (tan), 30 mS and Above 
Tetra Tech, Inc, 
SWMU 17, Naval Weapons Station 
April 22" 1 

, 2003 - April 301
h , 2003 
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Figure 9, Oblique View Looking South 
ECO Response (orange), 5.0E+06 uV and Above 

With Soil Conductivity (tan), 30 mS and Above 
Tetra Tech, Inc, 
SWMU 17, Naval Weapons Station 
April 22"~ , 2003 - April 301

h , 2003 
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Figure 10, Oblique View Looking West 
ECO Response (orange), 5.0E+06 uV and Above 

With Soil Conductivity (tan), 30 mS and Above 
Tetra Tech, Inc, 
SWMU 17, Naval Weapons Station 
April 22nd , 2003 - April 30th , 2003 

Copyright© 2003, Columbia Technologies, LLC . 
Al l Rights Reserved 



Figure 11, Oblique View Looking North 
ECD Response (orange), 5.0E+06 uV and Above 

With Soil Conductivity (tan), 50 mS and Above 
Tetra Tech , Inc. 
SWMU 17 , Naval Weapons Station 
April 22nd , 2003 - April 301

1> , 2003 
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Figure 12, Oblique View Looking West 
ECO Response (orange), 5.0E+06 uV and Above 

With Soil Conductivity (tan), 50 mS and Above 
Tetra Tech, Inc, 
SWMU 17 Naval Weapons Station , h 
April 22nu , 2003 - April 301 

, 2003 
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Tetra Tech NUS, Inc. (TTNUS) contracted COLUMBIA Technologies, LLC 

(COLUMBIA) to conduct an investigation of subsurface contamination at the Naval Weapons 

Station, SWMU 17, located in Charleston, South Carolina. This investigation involved 

delineating the depth and horizontal extent of contamination using Membrane Interface Probe 

(MIP) and Soil Conductivity (SC) technologies. The purpose of this investigation was to 

characterize subsurface soils in the vadose and satmated zones, and delineate the nature and 

extent of soil and groundwater contamination. 

The investigation was conducted in two phases, the first phase completed in 1993. The 

second phase was completed December 6th, 2004 through January 12th, 2005. COLUMBIA 

personnel on-site dming the second phase included Morgan Aycock, Field Geochemist, Randy 

Brand, Environmental Field Technician, and Amy Gethmann, Field Geochemist 

Objectives 

The objectives of the MIP/SC investigation were to: 

1. Characterize subsmface soils in the vadose and saturated zones. 

2. Delineate the lateral boundaries of the contaminant in soil and groundwater. 

3. Delineate the vertical extent of contamination in soil and groundwater. 

Equipment Description 

The :MIP/SC probe is approximately 12-inches (30 cm) in length and 1.5-inches (3.8 cm) 

in diameter. The probe is driven into the ground at the nominal rate of one foot per minute. using 

a Geoprobe® or similar direct push rig. 

Soil conductivity, the inverse of soil resistivity, is measured using a dipole arrangement 

In this process, an alternating electrical cmrent is transmitted through the soil from the center, 

isolated pin of the probe. This current is then passed back to the probe body. The voltage 

response of the imposed current to the soil is measured across these same two points. 

Conductivity is measured in Siemens/meter, and due to the low conductivity of earth materials, 

the SC probe uses milliSiemens/meter (mS/m). The probe is reasonably accmate in the range of 

5 to 400 mS/m. In general, at a given location, lower conductivity values incicate larger 

© 2005 COLUMBIA Technologies, LLC. All Rights Reserved 
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particles such as sands, while higher conductivities are representative of finer sized particles such 

as silts and clays. 

The MIP portion of the probe was developed and patented by Geoprobe Systems, Inc. 

The operating principle is based on heating the soil and/or water around a semi-permeable 

polymer membrane to 12l°C, which allows volatile organic compounds (VOCs) to partition 

across this membrane. The MIP can be used in saturated or llllsaturated soils, as water does not 

pass through the membrane. Using nitrogen as a canier gas, which sweeps across the back of the 

membrane, the VOCs are canied to the installed detectors. It takes approximately 37 seconds for 

the nitrogen gas stream to travel through I 00 feet of inert tubing and reach the detectors. 

COLUMBIA utilizes two detectors: a Photo Ionization Detector (PID), and an Electron 

Capture Detector (ECD), mollllted on a laboratory grade Shimadzu Model I 4A gas 

chromatograph. The output signal from the detectors is captured by a MIP data logging system 

installed on a MIP F~ld Computer or laptop computer. Conductivity, speed, detector data and 

temperature are displayed continuously in real time during each push of the probe. 

The PID detector consists of a special UV lamp mollllted on a thermostat controlled, low 

volume, flow-through cell. The temperature is adjustable from ambient temperature to 2500C. 

The 10.2 electron volt ( e V) UV lamp emits energy at a wavelength of 120 nanOmeters, which is 

suffici~t to ionize most aromatics (benzene, toluene, xylene, etc.) and many other molecules 

(H2S, hexane, ethanol) whose ~onization potential is below 10.2 eV. The PID also emits a lower 

response for chlorinated compollllds such as TCE and PCE. Methanol and water, which have 

ionization potentials greater than 10.2 eV, do not respond on the PID. Detection limits for 

aromatics are in the low picogram range. Since the PID is non-destructive, it is often nm first in 

series with other detectors for multiple analyses from a single injection. Use of the PID is 

mandated in several EPA methods (8021, T0-14 etc.) because of its sensitivity and selectivity. 

The ECD detector consists . of a sealed stainless steel cylinder containing radioactive 

Nickel-63. The Nickel-63 emits beta particles (electrons), which collide with the canier gas 

molecules, ionizing them in the process. This forms a stable cloud of ftee electrons in the ECD 

cell. When electro-negative compounds (especially chlorinated, fluorinated or brominated 

molecules) such as carbon tetrachloride or TCE enter the cell, they immediately combine with 

the free electrons, temporarily reducing the mnnber remaining in the electron cloud The detector 

electronics, which maintain a constant CtUTent of about 1 nanoampere through the electron cloud, 

© 2005 COLUMBIA Technologies, LLC. All Rights Reserved 
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are forced to pulse at a faster rate to compensate for the decreased number of free electrons. The 

pulse rate is converted to an analog output, which is transmitted to the data system. 

Response Test 

Prior to logging each MIP location, perfonnance tests with specific oompounds are 

conducted to evaluate the sensitivity of the particular probe, transfer line and detector suite to be 

used. Using neat benzene to test the PID, and neat TCE to test the ECD, the headspace vapors are 

introduced to the membrane of the probe for four seconds. To test the FID, butane is released on the 

membrane for four seoonds. These values are oompared to predetermined values and recorded. 

Investigation Methods 
I 

MIP/SC profiling was conducted at 55 locations total on the property of the Naval 

Weapons Station, SWMU 17, selected by TfNUS's representative onsite. Drilling was 

completed using a Geoprobe® 54DT track mmmted rig, and termination of MIP logging was 

detennined by TfNUS's representative onsite. The results from each location are shown in 

Appendix A. Maps and 3D graphics of the site have been prepared for easier visualiz.ation of the 

subsurface. 

MIP Log Interpretation 

Each MIP log includes six separate graphs of data. The first graph is conductivity and is 

measured in mS/M. In general, lower conductivities are indicative of ooarser grained particles, 

such as sands, and higher conductivities indicate finer grained particles, such as sil1s and clays. 

The second graph is the rate of penetration (speed of the probe) and is measured in feet/min. 

This information can re used to determine how hard the subsurface is. The next three graphs are 

chemical data: PID, FID, and ECD, measured in microvolts (uV). These graphs are a linear 

scale, and give relative concentrations of contamination. The last graph displays the temperature 

of the probe as it is advanced in the subsurface. This graph can be useful to determine where the 

grolllldwater table is located. 

© 2005 COLUMBIA Technologies, LLC. All Rights Reserved 
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SmartData Solutions® 

COLUMBIA's SmartData Solutions® is a patent pending process that enables the rapid 

processing cf field data into easy to llllderstand 3D visualiz.ations posted to a password protected 

website. This process includes quality assurance, fonnatting and rapid visualization of the data 

for the project team and enables a complete check of the dataset prior to completion of 

fieldwork. 
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Figure 2 
Plan View, ECO Response 4.0E+OSuV and Above 
Naval Weapons Station, SWMU 17 
Tetra Tech NUS, Inc. 
December 6

1
", 2004 - January 1 i'', 2005 

• • 
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Figure 3 
Plan View, ECO Response 1.0E+06uV and Above 
Naval Weapons Station, SWMU 17 
Tetra Tech NUS, Inc. 
December 61 ~ . 2004 - January 12r". 2005 
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Figure 4 
Plan View, ECD Response 5.0E+06uV and Above 
Naval Weapons Station, SWMU 17 
Tetra Tech NUS. Inc. 
December 61h, 2004 - January 1ih. 2005 
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Figure 5 
Plan View, PIO Response 5.0E+05uV and Above 
Naval Weapons Station, SWMU 17 
Tetra Tech NUS, Inc. 

th •r 
December 6 , 2004 - January 12' , 2005 
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Figure 6 
Transect View Looking North, ECO Response (green) 4.0E+05uV 

and Above, With Soil Conductivity (tan) 50mS and Above 
Naval Weapons Station. SWMU 17 
Tetra Tech NUS, Inc. 
December 61

1;, 2004 - January 1ih, 2005 
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Figure 7 
Transect View Looking East, ECO Response (green) 4.0E+05uV and 

Above, With Soil Conductivity (tan) 50mS and Above 
Naval Weapons Station, SWMU 17 
Tetra Tech NUS. Inc. 

tr · th 
December 6 , 2004 - January 12 , 2005 
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Figure 8 
Transect View Looking North , ECD Response (green) 1.0E+06uV 

and Above, With Soil Conductivity (tan) 50mS and Above 
Naval Weapons Station . SWMU 17 
Tetra Tech NUS, Inc . 

th t~ 
December 6 , 2004 ~January 12 , 2005 
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Figure 9 
Transect View Looking East, ECO Response (green) 1.0E+06uV 

and Above, With Soil Conductivity (tan) 50rnS and Above 
Naval Weapons Station, SWMU 17 
Tetra Tech NUS. Inc. 

th . 'h 
December 6 , 2004 - January 12' . 2005 
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Figure 10 
Transect View Looking North , PIO Response 1.0E+06uV and Above 
Naval Weapons Station, SWMU 17 
Tetra Tech NUS, Inc. 

th tr December 6 , 2004 - January 12 . 2005 
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(Best Fit Scale) 
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Tetra Tech EM Inc. 

Memorandum 

To: Tim Evans 

From.: Raye µihti, P.G. Geophysicist 

Date: 12111/00 

(le: NWS Charleston, Follow-up Geophysical Surveys 

Follow-up geophysical surveys were conducted during November 2000 at Solid Waste 
Management Unit 16 (SWMU 16). -The SWMU 16 had been previously surveyed during 
July. 2000. Extremely hot weather, tidal waters and significant vegetatioo precluded 
completion of full definition of SWMU 16 using geophysical measurements during July. 

At a NWS Charleston team meeting held during August 2000, a concensus was reached 
regarding goals for SWMU 16. The team decided that Tetra Tech NUS, Inc. (f~S) 
would complete the geophysical survey at SWMU 16 to the extent possible, based upon s.ite 
. conditions. Magnetometer and terrain conductivity surveys would be completed with a 
minimum of at least a reconnaissance survey to determine whether any additional sizeable 
anomalies exist, and· map the general location. 

During November, additional brush cutting and geophysical survey line preparations were 
conducted to meet the goals of the team meeting. It was determined that with some effort, 

. survey lines could be cut sufficiently, at 50 foot intervals to define the SWMU 16: Survey 
lines were cut using a chain saw, brush axe, and other cutting tools . 

. Qeoph}'SiCal surveyS, were conducted using two geophysical instruments. The Geonics 
EM3 l terrain conductivity meter was used to measure apparent ground conductivity to 
about 15 feet. Terrain conductivity surveys are often useful in determining the presence of 
trenches associated with land filling activities. Disturbance of the ground from excavations 
usually alters the local ground conductivity. In addition to terraiR conductivity, the in-phase 
component of the measured EM3 l electromagnetic field, an indication of the presence of 
metal was measured. A ·· magnetic gradiometer survey was also conducted using a 
Geometrics 858 for the detection of ferrous metallic objects. Ferrous objects are sensed by a 
magnetometer to a distance that is related to the size of the object. For example, a I 00 
pound piece of ferrous metal may be sensed about 20-30 feet from the sensor, and a 5-pound 
piece of ferrous metal may only be sensed several feet from the sensor. A base station 
magnetometer was set up on the site and recorded the diurnal variation of the magnetic field . 

. Data from all geophysical instruments were stored on data logging devices, downloaded to a 
computer, and processed using geophysical mapping software to create color intensity 
anomaly maps and interpretation maps. 

The geophysical surveys were conducted along lines spaced 50 feet apart. To avoid 
variations that may be caused by instrument . drift. or natural changes in physical 

l 



measurement parameters, the entire area was resurveyed using the two geophysical methods. 
Figure 1 and Figure 2 provides the results of the EM3 l apparent conductivity and in-phase 
data and Figure 3 provides the results of the magnetic gradiometer survey. On .the anomaly 
m~aps, significant surface debris consisting of mounds, metallic and non-metallic objects, 
and other surface features are marked as "various debris". The interpreted extent or 
boundary of the SWMU 16 derived from the geophysical surveys and physical inspection of 

. the site is presented as a bold line surrounding the anomalous areas, and areas of surface 
debris. . 

SWMU 16 Results 

The area surveye.d for SWMU 16 was about 700 feet in the northwest-southeast direction, 
and HXX) feet in the southwest-northeast direction. An arbitrary grid was laid out roughly 
southwest to northeast. A land survey has been completed; and results are pending. This 
data will be. used to translate the geophysical survey data to true land coordinates. Lines 
were measured off of a base line oriented about north 55 degi:eeS west. The original July 
base line was cut beginning from about 30 feet from the fence line and starte.d about 500 
feet south ofa road intersection north of the a~cess gate to the site. Because line spacing is 
50 feet on this survey of SWMU 16; areas between lines may contain anomalies that were 
not sensed by the geophysical instrumentation. The interpreted extent of potential landfill 
activities is presente.d as a dark line on each geophysical map, (see Figures 1, 2 and 3). 
Scattered surface metal, and other surface debris are also marked on the ·maps. 

EM31Data 

The EM31 apparent conductivity map is shown as Figure 1. High apparent conductivity 
measurements are dominant in the southwestern portion of the survey area .. This anomalous 
trend is likely a cause primarily from high salinity in the soils. Some anomalous areas also 
are a· result of scattered subsurface disturbance caused by landfiU activities. Lower 
conductivity measuremc;!nts in the northeastern portion of the survey area are a result of soils 
not influenced by salt-water intrusion. fl:. trend of very low, less than 12 milli-Siemens-per
meter, is marked as the edge of dumping area. This area trends roughly north-south, and is 
evident on the ground surface as an abrupt change in topography, and visible dumping. 

The EM3 l in-phase data, measured as a change from the primary field in parts-per
thousand, shows anomalous trends similar to the apparent conductivity data. The . 
measurements are high in-phase toward the south-west, and lower in-phase response toward 
the northeast. Although the in-phase data· is an indicator of metal, verification of anomalous 
areas using the magnetometer may be more reliable for detecting.ferrous metals. 

Magnetic Gradient Data 

The vertical magnetic gradient data· is presented in Figure 3. Anomalous gradient data is 
widespread throughout the survey area. The anomalous vertical magnetic gradient 
diminishes at the interpreted boundary line. The boundary of the SWMU 16 is interpreted 
as illustrated on Figure 3. 

Condmions 

The extentof SWMU 16 is defined by the use of apparent conductivity and in-phase data 
from the Geonics EM3 l and from vertical magnetic gradient data collected by a Geometrics 
8.58 cesium vapor magnetometer. In addition, site conditions including tidal areas toward 
the west and south of the site provide evidence that it would be unlikely that landfill 
practices continued in these areas. A clear boundary is evident in the geophysical data on 
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the north. The eastemboundary is restricted by the fence line and roadway, and the adjacent 
SWMU 17. -
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Tetra--Tech EM Inc . 

Memorandum 

To: Linda Klink 

From: Raye Lahti, P.G. Geophysicist 

Date: 8/8/00 

Re: NWS Charleston Geophysical Surveys 

Geophysical surveys were conducted during the period, July l 0 through .July 18, 2000 at two 
Solid Waste Management Units (SWMU), SWMU 16 and SWMU 17. This includes 
mobilization and demobilization from the site. Both SWMUs were covered by significant 
vegetation. Brush cutting and geophysical survey line preparations were the most time 
conswning portion of the field effort. Survey lines were cut using a chain saw, brush axe, 
power brush cutter and other cutting tools. 

Geophysical surveys were conducted using three geophysical instruments. The Geonics 
EM3 l terrain conductivity meter measuring apparent ground conductivity to about 15 feet. 
Terrain conductivity surveys are often ·useful in detennining the presence of trenches 
associated with land filling activities. Disturbance of the ground from excavations usually 
alters the local ground conductivity. In addition to terrain conductivity, the in-phase 
component of the measured EM3 l electromagnetic field, an indication of the presence of 
metal was measured, but was not used in the interpretation. Two other geophysical 
instruments better suited for metal detection were used. A Geonics EM61 hand held (HH) 
metal detector survey was conducted The EM6 l HH measures the presence of all metal on 
the surface, and to a depth and lateral range of several feet from the sensor. A magnetic 
gradiometer survey was also conducted using a Geometrics 858 for the detection of ferrous 
metallic objects. Ferrous objects are sensed by a magnetometer to a distance that is related to 

· the siz.e of the object. For example, a 100 pound piece of ferrous metal may be sensed about 
20-30 feet from the sensor, and a 5-pound piece of ferrous metal may only be sensed several 
feet from the sensor. A base station magnetometer was set up on the site and recorded the 
diurnal variation of the magnetic field. This data is available, but not necessary for magnetic 
gradient data correction. Data from all geophysical instruments were stored on data logging 
devices, downloaded to a computer, and processed using geophysical mapping software to 
create color intensity anomaly maps and interpretation maps. 

The following discussing provides the findings of the geophysical surveys. Figure 1 and 
Figure 2 provides the combined results of the geophysical surveys for SWMU 17 and 
SWMU 16, along with mapped indications of surface metal and debris features from sketch 
maps. 

SWMU17 

SWMU 17, an area of about 4 acres, was prepared for geophysical surveys with an average 
line separation of 50 feet. Lines were measured off of a base line oriented about north 15 
degrees east, and positioned along the roadway° separating SWMU 16 and SWMU 17. Lines 
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were measured using a standard surveying tape, and pin flags were placed along each line at 
25-foot intervals. Figure l shows the extent of geophysical anomalies, and the location of 
surface metal and 5 5-gallon drums. Because survey lines were placed at about 50 foot 
intervals, areas between lines may contain anomalies that were not sensed by the geophysical 
instruments. Interpolation of anomalous areas was done to connect anomalous regions from 
line to line. One main area is outlined on the interpretation map. The extent of the 
anomalous area toward the south end of the survey approaches another previously 
investigated site that has had actions conducted. Five additional smaller anomalous areas are 
also shown on the survey map. These anomalous areas likely represent smaller near surface 
or surface disposal areas that may also include debris from power line construction activities. 

SWMU16 

SWMU 16, an area of about 8-10 acres, was prepared for geophysical surveys with an 
average line spacing of 25 feet Lines were measured off of a base line oriented about north 
55 degrees west. The base line was cut beginning from about 30 feet from the fence line and 
started about 500 feet south of a road intersection north of the access gate to the site. 
Because line spacing is 25 feet on this SWMU, area.S between lines may contain anomalies 
that were not sensed by the geophysical instrumentation. One main anomalous area is 
defined from the geophysical survey. The approximate extent of potential landfill activities 
is presented as a dark dashed line. The extent of this region is unknown toward the west and 
southeast The approximate location of the area of oil drums is marked on the map based on 
previous site figures. No surface indication of drums was present in this marlced area. 
Scattered surface metal, and geophysical anomalies are also marlced on the map. The 
geophysical survey was not completed due the time constraints and a decision to step ~k 
and evaluate approaches to complete SWMU 16 evaluation. 

Further work including brush clearing, and geophysical measurements may be necessaiy to 
define subsurface and surface indications of landfill. activities to the southeast, west and 
northwest An area ofabout 2-3 acres in the southwestern portion of the SWMU will require 
minimal vegetation clearance, while the northern, northwestern and southeastern areas will 
require considerable vegetation clearance. 

Alternatively, SWMU 16 may pos.sibly be defined using hand-held geophysical gear, 
reconnaissance site walkover. some vegetation clearance, and land surveying. Several days 
in the field would be required.if a reconnaissance approach is used to define SWMU 16. 
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'Tide Predictions for Charleston, South Carolina Page I of 7 

All times listed are in Local Time, and all heights are in Feet. 

• Charl•aton., Se111th Caroliaa _..roa.. "'"" 1t6t!' Tide :tteilict:lotla (Bigh &Dil Low water•) January, 2001 
llO.'l.A, lll'atiOllal Ocean &n:vic• 

T1.nC.~ ~f)f) 
StaDilard ti.- "3 M1,..V'1£S 
Dey ti.- Bt. Thie Bt. Time Bt. Time Bt. ... ~o .. Low TIO~ 

1 JI 550- L 0.7 U03pa a ,.8 633pa L 0.6 

1"1Mi$ ~ 2 Tu U30BlllH ... 5 6'-5- L 0.8 1253pa B '·' 723pa L 0.5 
3 " 127- B 6.7 ,,,_ L 0.9 Ullpll H '·6 818pm L o., 

'3~. "'""'" •s. 'Th 228aa B ,.9 853- L 0.8 2Hpm B ... s 915Jlii' L 0.2 
5 I' 329aa H 5.2 958- L 0.6 35lpa B '·' 1013pa L -0.1 
6 Sa '30aa B 5.6 1100ma L 0.3 '5219 B '·' 1110pa L -o., 
7 SU 529aa B 6.0 1157aa L o.o · 551pa B '·9 
8 • 12Hllpl L -0.1 626- B 6.3 .1251pllll. L -0.3 H9ia H s.1 
9 '1'U 1258- L .;1,0 721- B 6.5 1'3pm L -o.s 7',pa H 5.2 

10 " 150- L -1.1 81,_ H 6.7 23'pa L -0.1 839pa B 5.3 
11 Th 2'2- L -1.1 907- H 6.6 325pa L -0.1 93,pa H 5,, 
1l I' 335- L -1.0 1000- B 6.5 USpm. L -0.7 1029pa B s., 
13 Sa '28-L -o.a 1052aa II 6.2 506pa L -0.6 112Spa H S.4 
1' SU 523- L -0.5 1145aa B 5,8 558pa L -o., 
15 I( 1222- B 5.3 621- L -0.2 123.!lpa B 5., 653pa L -0.2 
16 '1'11 120- B 5.3 721- L 0.1 134pa B 5.0 7'7pm L -0.1 
17 " 219- JI 5.2 822-L 0.3 231pa H '·' 8'2p11. L 0.1 
18 Th 317- B 5.2 923- L o., 327pa ll ,.5 937ta L 0.1 
19 I' '13- JI S.3 1020- L 0.4 '21pa B '·' 1029pa L 0.1 
20 sa S05aa B 5,, 1112- L o., 513pa B 4., 1118pa L o.o 
21 SU 55'- H 5.5 1200pa L 0.3 600pa H ,,5 
22 • 120U. L -0.1 639- B 5.5 12'4pa L 0.2 "-'pa B ,,5 
23 'l'u 12'7- L -0.2 720- B 5.5 12618 L 0.1 72518 B ,.6 
:u 11 128- L -0.2 759- B 5.5 20Spa L 0.1 803:i;m H 4.6 
25 T'h 207- L -0.2 835mi H !S .5 2'3:t;m L 0.1 838pa H ,,6 

• 26 p 24'- L -0.1 909- H s., 32Qia L. 0.1 913pa H 4.6 
27 Sa 321-L o.o 9'-1- JI 5.2 356pa L 0.2 9'7pa B ... 6 
28 Su 358aa L . 0.1 i.012aa B 5.1 '32i;mi L 0.2 1023pa B ... 7 
29 • 637am L 0.3 1066- B 4.9 510pa L 0.3 11Hpa B '·' 30 Tu 521- L 0.4 11:uaa B 4.7 55lpa L 0.3 1151pa B 6.8 
31 w 612aa L 0.6 121018 B 4.6 639pa L 0.3 

Charlaatan, Soath Caroli-
Ti4• »railicticm.a {High and Low Wit•ra) February, 2001 
llOAA, 111at!:onal Oceasa Service 

St&J:ldaril Time 

J)ay 'l'bie llt. T:l:.e Ht. 'l'iae llt. '1'1- llt:. 

1 Th 12'7- B '·9 712a:a L 0.1 106pa H 4,, 735pa L 0.2 
2 I' 150- H 5.0 819- L 0.1 211pa B 4.3. 838Ja L 0.1 
3 Sa 257aa H s.2 929aa L 0.6 321:.;m B 4., 9'3pa L -0.1 
4 SU 404- B s.s 1035aa L o.J 42919 B ,_5 1H6pa L -o.& 
5 • 508- B 5.9 113f- L o.o 533:r;a H 4.8 11'6pa L -o.e 
6 'I'll 608- B 6.2 1232pa L -o., 6l•pa B 5.1 
7 ,, 1242aa L -1.0 705- H 6.4 124pa L -o.7 730sa H s.& 
8 Th 135aa L -1.2 758- B 6.5 21'pa L -o.9 82'18 H 5.6 
9 I' 227aa L -1.3 aso .. B 6.5 303pa L -0.9 917pa IJ 5.8 

10 Sa 319- L -1.2 9f.O- B 6.3 351pa L -0.9 100.!lpa H 5.8 
11 Sla &lOa L ·-0.9 1029a:a B 6.0 438pa L -0.1 1101'9 H 5.7 
12 II 502- L -0.6 1119- B 5.6 526pa L -o.s 115,pa H 5.5 
l.~ Tu 556- L -0.2 1209pa B s.1 616pa L -0.2 
1' " 1248- B 5.3 651- L 0.2 102r;a 8 4.7 709r;a L 0.1 
15 T'h 1Ua JI 5.2 750- L o.s 156;s;a H · 4., 804pa L 0.3 
16 p 2&2- B 5.1 aso .. L 0.1 253r;a B ,.3 903pa L 0.4 
17 Sa 339-B 5.0 9f.laa L 0.7 350sa H 4.2 958pa L 0.4 
18 Bu '3'-- B 5.1 10f.2- L 0.6 '"pa 8 ... 3 1051sa L. o.J 
19 11. 525- B 5.2 1131a:a L 0.5 S33pa B 4,4 1139pa ·L 0.2 
20 Ta 611- 8 5.3 1217pa L 0.3 619111 B ,,5 
21 w 1224.- L o.o 654- B 5,4 1259pa L 0.2 700p& H 4.7 
22 Th 106a:a L -0.1 732- H '·' 13819 L 0.1 738pa H 4.8 • 23 F 1'5- L -0.1 aoa .. a '·' 215pa L o.o 814pa B &.9 
24. Sa 223- L -0.1 8•2- H 5.3 251:i;a L o.o 8'8pll B s.o 
25 Sla 300- L -0.1 913- H 5.2 325pa L o.o 921pa B 5,1 
25 • 338- L o.o 9f.f,- JI 5.1 '0019 L 0.1 957ps B 5.2 
27 Tia '17- L 0.2 1017- B ,,9 '37ps'L · 0.1 1037pa B 5.2 
Z8 w 500- L 0.3 1056- H 4.7 Slips L 0.2 1123pa B 5.2 

5/1101 



'Tide Predictions for Charleston, South Carolina Page2of7 

Charleatoa, Bout.h CaroU.na 
Tide l'l:'edictioaa (Bivh and Lciw wat•r•) llarch, 2001 
JIOAA., llat.icmal Oc•- Service • Standard T1-

Day Time Rt.. T1- Rt. 'l':lae Rt. Ta. ft. 

1 '1'b 5·9- L 0.5 11'3-. •• 6 60lpa L 0.2 
2 1f 1219- B 5.3 H&aaL 0.1 12Upa B ••• 'lots- L 0.3 
3 Sa 123- B 5.3 75haL 0.1 150J;a B ••• 811pa L 0.2 
• 8111 23•- B 5.• 907- L 0.6 303pa B ••• 9:a1pa L 0.1 
5 • ,. ... B 5.6 101'- L o.• •Hr;a B .. ., 1028r;a L -0.2 

' 'la no .. a 5.9 1116- L o.o 520pa B 5.;1 1130pia L -o.6 
7 w 551ua B -6.1 1211pa L -0.3 flJpa B 5.5 
8 'fll H21-L -o.9 H7-8 c;.3 1021ia L -0.1 7Hl'!lll !J 5.9 
!I 1f 120- L -1.1 739-• '·' 151r;a L -0.1 &Olia a c;.i 

10 Sa 211 .. r. -1.1 829-• 6.3 237pa L -o.9 as1.- a 6.2 
11 8ca 301- L -1.0 91'-• c;.1 323pa L -0.1 His- B 6.2 
12 • 350- L -0.7 1001- B s.a .07pa L -o.6 103•s- a 6.0 
13 'la u8 .. x. -o.• 1050- B s.• •52pa L -0.2 1122S- B s.a 
H " 528- L o.o 1137- B 5.0 539r;a L 0.1 
15 '1'b 1313-. 5,5 620- L o.6 1227S- B •• 6 629r;a L o.• 
1' ., 10CI- B s.2 715- L 0.1 120r;a B 6.• 726119 L 0.1 
17 Sa 202 ... 5.0 812-L 0.9 217r;a B •• 2 823pa L o.a 
18 Su 259- B 1.9 911-L o.9 315r;a. •·2 922r;a L 0.8 
19 • 356- B 5.0 100CI- L 0.9 uor;a a 6.3 .1019Jja L 0.1 
20 Ta 418- B 5.1 1057- L 0.1 502r;a B •• 5 1110pa L 0.5 
21 " 536- B 5.2 11'3-L o.5 5'8r;a B ••• 1157s- L 0.3 
:u '1'b 1520-B 5.3 122's- L 0.3 631r;a B 5.0 
2J ., 12•0- L 0.1 100- a 5 •• 10lpll L. 0.1 710pa B s.2 
24 Sa 121am L o.o 131 .. a s.• U3pa L o.o 7'6r;a B 5.• 
25 Su 201am L o.o 112 .. a 5.3 219Jja L o.o 823pa B 5,.5 
26 • 2•0- L o.o au .. a 5.2 255:;. L o.o 857pa a 5.7 
27 Tu 319- L 0.1 920- B 5.1 331:;. L o.o .935:;. B 5.7 
28 w COO- L 0.2 9515-• •• 9 UO:;a L 0.1 101719 B 5.7 
29 'th H5-L 0.3 1038- B 1.a f.53:;. L 0.2 110611& B 5,7 
30 ., 535am L 0.5 112'- B '·' 5H:;a L 0.3 
31 Sa 1203illa B 5.6 63U.L· 0.6 1231S- B •• 5 H&pa L . o.1 • c:ha%1e•tOD, Soutb Carolina 
Tide l'redictim:ia (Bigh a:n4 Low lfatera) 11,pril, 2001 
lllO.llJI., BatiOJUll Oc:ean. 8ervice 

Day Tina Rt. Tille Bt. T1- Bt.. T1- Rt. 

Daylight Bav!DSJ Time heg:lDll at 0200 

1h 108- B 5.6 ''°-' 0.7 212pa B 1.5 85519 L o.c 
2 • 318a B 5.6 H9-L 0.6 355pa B .. ., 1001519 L 0.2 
3 '1'11 11.17- B 5.7 1055- L o.c 503:;. B s.o 1113tm L o.o 
I w 531- B 5.9 115'- L o.o &Ol:;a a 5,C 
5 \l'b 121'-L -0.3 631-B 15.0 12'8:s;a L -0.3 70319 B 5.9 

' ., 111 ... L -0.1 726a B 6.1 13819 L -o.6 716119 ll 6.2 
7 Sa 203- L -o.7 8115-B 6.1 22519 L -o.7 Hl519 B 15.6 
• Sa 253- L -o.a 905-• 6.0 309pa L -0.7 13,19 B 15.5 

' II 311-L -O.'I 951-8 5.8 353pa L -0.5 1020pa a 15.C 
10 'r1I 127- L -0.1 10315-• 5,5 C315pa L -0.3 110519 a 6.2 
11 " 513- L -0.1 1120 .. B 5.1 519:s;a L o.o 1150pa. s . .9 
12 Th 600- L 0.:.1 120519. ••• 60319 L o.• 
13 .. 1237 .. a 5.15 "'-' 0.6 1252r;a B 1.5 '5119 L 0.7 
U Sa 126-. 5.3 739-L 0.1 1'319 B 1.6 7'3:;. L 0.9 
15 Sa 219- B 5.1 833- L. 1.0 238sa B 1.3 8'119 L 1.1 
\S • 31•- B 6.9 930-L 1.0 33519. B '·' H~L 1.1 
17 Tia '10aa a '·' 1025- L O.J 63119 B 1.5 10,119 L 1.0 
11 " 503- a s.o 1117- L 0~8 52Cpa B •• 7 1135pa L 0.1 
19 'lb 553- • 5.1 120419 L 0.6 151219 B 5.0 
20 ., 1225aa L 0.6 '39-• 5.2 12'819 L 0.3 1!16pa B 5.3 
21 Sa 111- L 0.1 721-• 1.2 12919 L 0.2 '37S- B 5.15 
22 Sa 155- r.· 0.2 802- B 1.2 209J;a L o.o 817S- B 5.8 
23 • 237- L 0.1 HO-B 5.2 2'719 L o.o 85'19 a 6.0 
24 'r1I 319- L o.o 919-. 5.1 32619 L -0.1 931519 a 15.1 
25 " 402- L o.o 959-. 5.0 I06i;a L -0.1 1018J;a 8 6.2 
2' '1'b 166- L 0.1 10i,2aa a 6.9 IC!lr;a L o.o 1105pa B 1.1 • 27 ., 53•- L 0.2 1130aa B ••• 538J;a L 0.1 11515i;a, B s.o 
21 Sa 626- L o.c 12215:s;a • c.7 1532pa.L. 0.3 
29 8ca 125'-a B 5.9 72S-L o.s 130i;a B .. ., 735pa L 0.1 
30 • 158aa a '·' 828- L o.s 239r;a. ••• 81319 L o., 

httn:llwww,co-omtnos.noaa,eov/tides/seCHAR.htmJ 5/1/01 
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Charl-t:OA, Bollt:h Carolina 

• Tide l'recliotiona (lligh and Lav W.t:era) 11ay. 2001 
JIOAA, llfat:iODAl ·Ocean Service 

Dayl.tght: Savino Time 

Day Time Bt: • T.be Bt:. '1'1- at:. '1'~ Bt:. 

1 'I'll 3.0,_. 5. '1 932- L o., 3'719 B 5·.o 952S- L 0.3 
2 • &O!t- a 5. '1 1033- L 0.2 '5119 a 5., 1058S- L 0.2 
3 Th 511-. 5. '1 1130- L -0.1 551;a • 5.8 1158sa L -0.1 

' 
., 608-• 5. 7 _1223r;a L -0.3 H6;a 8 6.1 

5 Sa 125,_ L -o.3 102- 8 5.7 11119 L -0.5 737sa s 6., 

' Su 
1,6_ L -o., 752- B S.7 157r;a L -o.s 82SS- B 6.5 

7 II 23'- L :o., 839- B s.s _2'1pa L -o.5 911S- B 6.S 
8 Tu 320- L -o.3 925• JI 5.3 32,pa L -0.3 955181 B 6., 
t 11 &05- L -0.1 1008- B s.1 ,0619 L -0.1 1037s;a B 6.2 

10 Th H8-L 0.1 1050- 8 '·9 H719 L 0.2 1120pa B 5.9 
11 ., . 532-L 0.3 1133- B •• 6 53019 L 0.5 
12 Sa 1203- B 5.6 617- L 0.6 121819 B '·5 6Us-L o.8 
13 Su 12'7- B 5.3 70,_ L o.8 lOS19 8 ,.3 703sa L 1.0 
1' • 135- B 5.1 75'- L 0.9 15719 8 '·3· 758sa L 1.2 
15 Tu 225- B '·' 8'6- L 0.9 252]11m • '·' 857S- L 1.2 
16 • 318- B , .. 939- L 0.9 3'7ta B ,.5 957s- L 1.2 
17 Th '11-. , .. 1031- L 0.7 HOJja 8 ·~8 1055S- L 1.0 
18. ., 502-• ,.8 1120- L 0.5 S30:r;a B 5.1 11'8s;a L 0.8 
1' Sa 552-• ,.9 1206ta L 0.3 U7raB 5., 
20 Su 1239- L 0.5 139- a '·9 1250ta L 0.1 703S- B s.a 
21 • 127- L 0.3 72•-· 5.o 13,S- L -0.1 7'7S- 8 1.1 
22 'I'll 213-L 0.1 809-• s.o 217J;a L -0.2 832s;a •. 1.3 
23· • 259- L o.o 85'-• 5.0 301ta L -o.3 917s;a B I., 
2• Th 3,5_ L -0.1 9'1- B 5.0 3'fira L .:o.3 1005S- B 1.5 
2S ., '33- L o.o 1031- B '·' U•s- L -0.2 1056S- B '·' 26 Sa 523-L o.o 112S- B '·9 52619 L -0.1 11'9sa B 6.3 
27 sv. 616- L 0.1 122,r;a a •• 9 62319 L 0.1 
28 • 12•7- B 6.1 713- L 0.1 127ia 8 ,.9 725s;a L 0.2 
2t 'I'll 1'7-• 5.9 811- L 0.1 .231pa B 5.1 1130s;a L . 0.3 

• 30 w 2,8_ B 5.7 911- L 0.1 334ta B 5.3 937S- L 0.3 
31 Th 30- II 5.5 1009- L o.o '35i;a B 5.1 · .ioui- L 0.3 

Char1eat:.ca, SOllth caroliaa 
Tide l'redicticma (Bigh and Low water•> olUne, 2001 
lllOAA, Rational Ocean Sa:t"Yioe 

Daylight: savi.Dcr 'I.be 

Day Tlae Bt;. TU. Bt: • Time at:. Tlae Bt:. 

1 ., H8-B 5., 1104- L -0.2 533i;a B 5.9 11,0pa L 0.1 
2 Sa ,.,_ B S.3 1156- L -0.3 626i;a B 1.2 
3 Sa 1236- L o.o 138- B 5.2 124Si;a L -o.i 71'.JS- B fi.3 

' x 126- L 
' 

-0.1 728aa B S.2 131;a L -o.4 80'19 B '·' 5 TU 214- L -0.1 us-• 5.0 21Sia L -0.3 HllaB 6., 
6 • 258- L o.o 859- B '·9 257ta L -0.2 Ulpa II 1.2 
7 Th 3•1- L 0.1 9'1- B 4.8 338i;a L o.o 101119 B 6.0 
8 ., ,23-L 0.2 1022- B '·' U!i;aL o·.2 105119. s.a 
9 Sa so•- L o., 1103- 8 6.5 '59i;aL o .• 5 1130S- II 5.5 

10 Sa 5'6- L 0.5 11'•-. 4., 541ia L 0.7 
11 • 1210-. 5.3 12t- L 0.6 122819. 4., 626r;a L 0.9 
12 'I'll 1251-. 5.1 71'-L 0.7 115pa • ,,4 71619 L 1.1 
13 • 131-. ... 9 801- L 0.7 2Hta8 4.5 81119 L 1.2 
1' Th. 22•-· '·' 851- L 0.7 259i;aB 4.6 910pa L 1.2 
15 ., 315-• '·' 9,2_ L 0.1 353ta B 4.9 1011:r;a L 1.1 
us. 409-• '·' 1033- L o., Hfpa II 5.2 1110pa L o.9 
).7 h 503- a '·' 1123- L 0.2 538pa B 5.5 
11 K 1206- L 0.7 556- B '·' 1213i;a L o.o 13019 B 5.9 
1' 'l'1l 12S8- L o., H9-• 4.1 102i;a L -0.2 720pa B 6.2 
2D • • 1'9- L 0.1 741- B 4.9 151i;a L -o., 811Ja B 1.5 
21 'lb ~39- L -0.1 13'- B s.o 2'0:r;a L -o •. 5 to119 a 1.1 
22 ., 328- L -0.2 927-• s.o· 330r;a L ..;o.6 95319. 6.7 
23 Sa '18- L -o.3 1021-. 5.1 •21ra L -o.s 1045,_ a 6.6 
2' Sa 509- L -0.3 1117-. 5.1 S15ra L -0.4 1139s;a B '·' 25 • . 601- L -o.3 1215ta B 5.2 111]11m L -0.2 
26 Tu 123'&a B 6.2 '56-L -0.2 11519 B S.3 711Ja L 0.1 • 27 • 130ui.. 5.9 750- L -0.1 215pa B . 5.C au:i;a L 0.3 
28 Th 221-. 5.6 846-L -0.1 316ra •· 5.5 91819 L o.c 
29 ., 326- B 5.3 H2-L -0.1 •1SJ;11,B 5.7 1021S- L o.c 
JO Ba u•-• 5.1 1037- ~ -0.1 512i;a. s.9 1120pa L o.c 
Claa:rleatcm, Sou.th caro1i-
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Tide PJ:edic:tiOQ• (Bi11h -4 LOlf Wet.era) \July, 2001 
lllOAA, lllaticmal oceu se:rrice 

Daylipt saving Tble • Da:r 'l'i.99 Bt. Tble at. Tt.9 Bt. 'ft.. Bt. 

1 811 520- a 6.9 1uo .. L -0.1 605pa B 1.0 

2 • 1215- L 0.3 tiH .. B 4..9 1219s- L ..;0.1 Hlpa B 1.1. 

3 Tia 106-L 0.2 706 .. B .... 10lpa L -0.1 1'3pa a 1.2 

6 • 152-L 0.2 751 .. B '·' 151pa L -0.1 827pa B 1.1 

5 'l'b 231- L 0.2 835-B ,,7 233pa L o.o 908pa B 1.0 

I ., 317- L 0.2 Hla&B ,,7 31•paL 0.1 H719 B . 5.9 

7 Sa 357- L 0.3 ts5 .. a .t.7 353pa L 0.2. 102'pa 8 5.7 

I 811 .t31-L 0.3 1033- B .t.I '3219 L o • .t. 105fs- B 5.1 
9 • 515- L 0.6 1111- B ,.I 512pa L 0.1 113'pa. 5,, 

10 Tia 556- L o.s 1150-. 4..1. 553pa L 0.1 
11 • 120t- a 5.2 IH .. L 0.1 123319 B '·' 138pa L 1.0 
12 'l'b 12'8- B s.o 711-L 0.1 11919 B ,,7 728pa L 1.1 
13 .,. 131-• '·' 802-L 0.1 21Qs- B .t.9 125- L 1.2 
1.t Sa 221-• .t.7 852 .. L 0.1 30119 B 5.1 921Pl L 1.2 
15 S1I 31•-· .t.I 9'7-L o.s 6H19 B 5.3 103219 L 1.0 
u • ua-a .t.I 1H3-L 0.3 50319 .. 5.7 11H19L 0.1 
17 Tia 520- B .t.I 1UOaaL 0.8 101pa 8 1.0 
18 • 1232- L 0.5 120-8 '·' 1235pa L -1.2 157198 1.3 
1' 'l'b 121-L 0.2 719-• 5.,0 129s- L -8.5 752pl 8 1.1 
20 ., 219-L -0.1 815-B 5.2 22219 L -o.7 "'- 8 1.1 
21 Sa 309-L -o.3 912 .. a 5.6 31519 L -o.7 His- 8 1.1 
22 811 359-L -o.5 1007 .. a 5.1 60719 L -0.7 1030s- a II.I 
23 • '"- L 

-o.5 1102 .. a 5.7 501pia L -0,;5 1122fla a 1.5 
2' Ta 539-L -0.5 11sa .. a 5.7. 55119 L -o.3 
25 • 121!5- B 1.2 1388 L -0.3 125519 a s.a 15319 L . o.o 

21 'l'b 109-• 5.8 723-L -0.2 153pa a .5.8 753pa L' 0.3 
2'7 ., 206-B 5.5 817-L o.o 25219 B 5,1 85519L 0.6 
28. Sa 301aa. 5.1 913-L 0.1 asoi-· 8 ., .. '57pa L 0.7 

211 Iha . 359- 8 .t.9 1009- L 0.2 "IPl a 5.8 1057pa L 0.7 
30 • .tS&aaB '·' 11H- L 0.3 H219 a 5.9 1152f,a L o.7 31 Ta sso-• ,,7 1155- L 0.3 1133pa a 1.0 

aaarl-too, ltCNth Carol.:1.1111 • tide Preaic:l:i- (High -a. Low wat•r•> Aupat, 2001 
JIOIA, Baticmal Oc:.aa SeZ'Tioe 

DQ'light SariJIG Tt.9 

nar time Bt. Tt.9 at. \t.lB9 Bt. T:i:IM at. 

1 • 12·'2- L 0.1 H1-B ... 7 12"pa L. 0.2 720s- a 11.0 
2 'l'b 128- L o.s 728-8 .... 12fs- L 0.2 INpa 8 11.0 
3 ., 211-L 0.6 111 ... a '·' 211pa L 0.2 8'3198 s.o 

' Sa 251-L o • .t 851alli. '·' 251pa L 0.2 92119 8 5.9 
5 Iha 329- L o • .a 92a-B 5.8 33Qsm L 0.3 95519 8 5.a 
I • 60S-L o • .a 1006- 8 5.0 60719 L o.5 1020s-B 5.7 
7 'l'a '-'3-L '·' 1039-. 5&0 .tH19L 0.1 105ts- a s.s 
• • 518-L 0.5 1111 .. a s.o SJ-lpa L 0.1 1u1sm a 5,3 
9 'l'b 556- L 0.11 1153-. s.1 IOISpa L 1.0 

10 ., 12os- a s.1 '33- L 0 •. 11, 123&sa a 5.2 ti52pl L 1.1 
11 Sa · 12.as- a '·' 717-L 0.7·. 127Ja B 5.3 7'8pa L 1.3 
12 Sa 137-8 ••• 808- L D.7 22519 8 5 • .t 85119 L 1.3 
13 • 237-• .... 7 907- L ••• 328pa 8 5.5 100-L 1.2 
1.t .... 3'5 .. 8 .a.1 1010- L 0.5 '3319. 5.9 UO&pa L 1.0 
15 • ..., ...... 6.8 11u .. r. 0.2 53719 a 1.2 
11 ft 120... L 0.7 ...... 5.0 121'19 L -0.1 f3719·B 1.5 
17 r 18'- L 1.3 701-B 5-3 11119 L -o.• 73-ls- 8 1.1 

"' Sa 
157-L -0.1 aoo .. a 5.7 201s- L -0.1 828Pl. 7.0 

1t a. 2'8-L -o.:s ass .. a &.o 259s- L -0.7 t20s-B 7.0 
·20 • 331 .. L -o.5 9H-• G.2 35219 L -o.7 1010s-8 1.9 
21 ':f1l •2.t .. L -o.5 1H2-8 1.3 6Hia L -0 • .5. 1101Ja B I.I 
22 • 513- L -o • .a 1131 .. a ti.3 53719 L -0.1 1151P a 1.2 
23 'l'b &01- L -0.2 123019 B 1.2 13219 L D.2 
2' .. .,. 12u-• 5,9 152- L 0.1 12'pa B 1.1 72fs- L 0.1 
25 sa 137-• 5 .... · 7'5-L D.3 223sa. 1.0 828pa L 0.9 
21 Iha . 233- 8 5.1 H1 .. L 0.1 32219 8 5.8 93Qs- L 1.1 
2.7 • 332-8 ..... 939- L 0.7 .t2Qs- B 5.1 102fs- L 1.1 
21 ':f1l uo .. a ..... 1031- L 0.8 51119B 5.a 1125pa L 1.1 
29 • 525-. ... .. · 1130- L 0.7 50719. 5.9 • 30 'l'b 1215- L 1.0 1111-. '·' 122019 L 0.1 115'198 . 1.0 

31 .,. 101-L o.o 703-• s.1 10519 L o.5 7Hsa a 1.0 

Cba:rluton, Soath C.:rol:S.1111 
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Tide Predictiaa. (High and Low 1'ater•1 September, 2001 

• lllOAA, Rational Oc•- Service 

Daylight Sa'rill!J T1-

Day Ti:me at. T1- m:. Tbe Rt. TiJlie Bt. 

1 Sa 1'3 .. L 0.1 ns- u S.2 Hli,:a L · o.s 81Si;a.: 11:1 
2 Bii 222 .. r. o.s 82&- B S.3 228pa L o.« 8S2pl. s.o 
3 • 259-L o.s 901- B s., 3HJ;a L o.s '2SJ;a. 5.9 

' Ta 
335-L o.s us-• s.s 3HJ;a L o.c 957i;a a 5.8 

5 • '°'- L 
0.5 1008- B s.s '21pa L 0.7 1027J;a B 5.11 

6 'f'Jl •'3-L o.c 10'2-.B S.6 '59J;a L 0.9 10S7J;a B s., 
7 p 518-L 9.1 1119- B s.7 539J;a L 1.0 1131J;a B s.2 
8 Ba 556-L 0.7 1202pl B 5.7 S26pa L 1.2 
9 Su 1213- B s.o 6'1- L o.a 125'pa B 5.7 72018 L 1., 

10 • 105-B ,.9 73'- L 0.9 15'J;a B 5.8· 825pa L 1.5 
11 Tu 211 .. a '·' 837- L o.8 302pa B 5.9 935pa L 1., 
12 • 325-B ••• 9'6- L .0.1 '11pa B 6.1 1H3pa L 1.1 
13 T'h na-• 5.1 105,_ L 0.5 517pa. 6.3 11'5pa L. o.a 
1' p 5'!1-• 5., 1157- L 0.1 Ulpa B 6.6 
15 Sa 12•2- L o., 6'6- B 5.8 12Hpa L -0.2 71'pa R 11.9 
usu 13•-.L o.o 7'3- B 6.3 150J;a L -o., 807pa R 7.0 
17 • 223-L -0.3 837- B 6.6 2'3pa L -o.5 858pa R 7.0 
18 'fll 311- L -o.& 929- R '·' ll'pa L -o .• s H7paB 6.8 
1' ... 357-L -o.• 1020- B 6.9 '25:r;m r.· -0.2 103'pa R C.5 
20 'f'Jl •n-L -0.2 1111- B 11.1 515pm L 0.1 1125pm B s.1 
21 p 530- L .o.o 1202pl B fl.6 fl07pm L o.s 
22 Ba 1215- R S.7 S19- L o.• 1255pm B 6.3 701:r;m L 0.9 
23 Bil 1'11- B S.l 710- L 0.7 1S1:r;m B 6.0 758pm L 1.2 
2' • 203-• s.o aos .. L 1.0 2'8pa B s.a 8S7pm L 1.• 
25 Ta 301-• ••• 905- L 1.2 3Hpm B S.7 956pm L 1.• 
26 " 3HU..B ••• 100•- L 1.2 H2pa B 5.7 1052pm L 1., 
27 Th '55111118 '·9 1100- L 1.2 533pm R s.a 11'2pa L 1.2 
28 p 5'7-• 5.1 .U52- L 1.0 620pa R 5.9 
29 Sa 1228- L 1.0 '33- B 5.3 1239J;a L 0.9 703pm B 11.0 
30 Bil 110- L o.8 716- R 5.S 122pa L o.7 7'2pm B 6.0 

• ai.rleatcm., South CaroliDa 
Tide l'r9dictiDIUI (Big~ and Low 1fatara1 october, 2001 
llllO.LI., Rlt.ticm.it.l Ocie- Service 

Day ~ Rt. '1'1- Rt. '1'1- Bt. '1'1- Bt. 

1 • 1'9-L 0.11 7SS- B 5.7 l03pa L 0.1 819J;a B 1.0 
2 Tu. 226- L o.s 831- B 5.9 2'3pa L 0.11 BS«pa B s.9 
3 ... 302- L o.5 906- B 11.0 321pa L 0.1 921pa B 5.7 

' Tb 
337-L o.s 9'1- R 5.1 359:i;a L 0.7 958pa B S.I 

5 p •12- L 0.1 10111- • 6.1 '39pa L 0.9 1031:i;a B '·' I Ba 
"'- L 

0.1 1055- B 11.1 521:i;a L 1.0 1108ia R s.2 
7 Bii 528a L 0.7 11'0- B s.1 &Olia L 1.2 115«pa B 5.1 

• • us .. L o.a 1233pa. s.o 703pa L 1.3 
9 Tu. 1251- R '·9 712- L. 0.9 135:r;m I( s.o 807pa L 1., 

10 ... 201- B '·' 818- L 0.9 2'3pa R 11.0 9Upa L 1.3 
11 T'h. 315-B .5.0 929- L o.8 352pa B s.1 1022pa L 1.0 
12 p '27-R 5.3 1038- L 0.6 '57pa B 6.3 1123pa L 0.1 
13 Sa 532ui B 5.8 11'2- L 0.3 557pa B c.5 
1' Sil 1219- L 0.3 1131- B 11.2 12,GJ;a L o.o 153pa R 6.7 
15 • 110- L -0.1 725- B '·' 13518 L -0.2 7Upa B 6.7 
16 'I'll 1S8- L -o.3 818- B '·' 226pa L -0.3 835pa B 11.11 
17 ... 2"- L -o., 908-• 7.1 31518 L -o.3 92•:r;a B 11.« 
18 Tb 330- L -0.3 957- R 7.1 '°'pa L -0.1 1011pa B 11.1 
19 ., '15-L -0.1 1HS- B 6.9 '53:i;a L 0.2 1058ia B 5.8 
20 Sa 500 ... r. 0.2 1133- B '·' 5'1:i;a L o.s 11Upa B s.• 
21 S1l SH• L o.• 1223Ja B s.2 Ulpa L 0.9 
22 • 123S- B 5.1 us .. L 0.9 115pa B 5.9 72'pa L 1.2 
23 '1'u .12•-.• •• 9 728- L 1.2 209pa .. s.7 81l':r;a L 1., 
2' " 22'-• '·' 82'- L 1.• 30«Ja B s.5 9Upa L 1.5 
25 n 322-• •• 7 92•- L 1.• 359J;a R 5.5 1011ia L 1., 
26 p '18-• '·' 102«&11 L 1.• '51Ja R 5.5 1102J;a L 1.2 
27 Sa 510-B 5~1 1118- L 1.2 539S- B 5.fl 11'9:i;a L 1.0 

Stlmdar4 '11- begiDa 

• 21 811 «51- B 5.3 1107- L 1.0 .52•PI' JI 5.6 1133Jlll' Ji 0.7 
29 • !1«2-• 5•1 1153- L 0.8 50S:r;a B 5,7 
30 '1'\l 1213- L o.s 622- • s.t 1237pa L 0.7 H•:r;a B S.fl 
31 " 12S2- L o .• 101- • f.1 118ia L o.s 721pa B s.11 

Cbarleat:cm., S-t:h Caroli-

5/1/01 
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• 
2005 Tide Predictions:· Cooper River, Goose Creek 
entrance 
(Reference station: Charleston, Corrections Applied: Times: High +o hr. 43 min., Low +0 hr. 33 min., Heights: High *1.03, Low *1.00} 

January 

Time Height 
11:54AM LST 5.2 H 
06:29AM LST 0.7 L 

Time Height 
06:10PM LST 0.5 L 
12:38PM LST 4.9 H 

Time Height 

06:55PM LST 0.5 L 
07:27AM LST 0.7 L 01:29PM LST 4.8 H 07:45PM LST 0.4 L 
08:31AM LST 0.7 L 02:27PM LST 4.7 H 08:40PM LST 0.2 L 
09:39AM LST 0.6 L 03:29PM LST 4.6 H 09:41PM LST 0.0 L 
l0:44AM LST 0.3 L 04:32PM LST 4.6 H 10:42PM LST -0.2 L. 
ll:46AM LST 0.0 L 05:35PM LST 4.8 H 11:42PM LST 0.5 L 
12:43PM LST -0.3 L 06:35PM LST 5.0 H 
07:25AM LST 6.6 H 01:38PM LST -0.6 L 
08:21AM LST 6.8 H 04;;30l?M LST -0.7 L 

H 
H 

Ti: Date 
01/01/2005 
01/02/2005 
01/03/2005 
01/04/2005 
01/05/2005 
01/06/2005 
01/07/2005 
01/08/2005 
01/09/2005 
01/10/2005 
01/11/2005 
01/12/2005 
01/13/2005 
01/14/2005 
01/15/2005 
01/16/2005 
01/17/2005 

Day Time Height 
Sat 05:39AM LST 0.6 L 
Sun 12:27AM LST 4.5 H 
Mon 01:19AM LST 4.7 H 
Tue 02:17AM LST 4.9 H 
Wed 03:20AM LST 5.3 H 
Thu 04:23AM LST 5.6 H 
F~i 05:26AM LST 6.0 H 
Sat 06:27AM LST 6.3 H 
Sun 12:41AM LST -0.8 L 
Mon 01:37AM LST -1.l L 
Tue 02:J2AM LST -1.2 L 
Wed 03:26AM LST -1.2 L 
Thu 04: 20AM LST -1 .. 0 L 
Fri 05:14AM LST -0.6 L 
Sat 12:09AM LST 5.5 H 
Sun 01:05AM LST 5.4 H 
Mon 02:01AM LST 5.3 H 

09:15AM LST 
10:07AM LST 
10:58AM LST 
11:49AM LST 

6.8 
6.7 
6.4 
6.1 

H oJ1': 21PM LST -0. 8 L 
H 04:11PM LST -0.8 L 

OS:OOPM LST -0.8 L 
05:50PM LST -0.6 L 

07:33PM LST 5.2 
08:29PM LST 5.4 
09:24PM LST 5.5 
10:19PM LST 5.6 
11:13PM LST 5.5 • H 

H 
06:11AM LST -0.3 L 12:39PM LST 5.6 H 
07:09AM LST 0.1 L 01:31PM LST 5.2 H 
08:11AM·LST 0.4 L 02:24PM LST 4.7 H 

H 

06:40PM LST -0.4 L 
07:31PM LST -0.2 L 
08:23PM LST 0.0 L 

01/18/2005 Tue 02:58AM LST 5.3 H 09:13AM LST 0.6 L 03:19PM LST 4.5 H 09:17PM LST 0.1 L 
01/19/2005 Wed 03:55AM LST 5.3 H _10:14AM LST 0.7 L 04:14PM LST 4.3 H lO:lOPM LST 0.2 L 
01/20/2005 Thu 04:49AM LST 5.3 H ll:lOAM LST 0.6 L 05:08PM LST 4.3 H ll:03PM LST 0.2 L 
01/21/2005 Fri 05:41AM LST 5:4-- H 12:01PM LST 0.6 L 05:59PM LST 4.3 H 11:52PM LST 0.1 L 
01/22/2005 Sat 06:29AM LST 5.4 H 12:47PM LST 0.4 L 06:47PM LST 4.4 H 
01/23/2005 Sun 12:38AM LST 0.0 L 07:14AM LST 5.5 H 01:29PM LST 0.3 L 07:31PM LST 4.5 H 
01/24/2005 Mon 01:21AM LST -0.1 L 07!55AM LST 5.6 H 02:07PM LST 0.3 L 08:13PM LST 4.6 H 
01/25/2005 Tue 02:01AM LST -0.1 L 08:34AM LST 5.6 H 02:44PM LST 0.2 L 08:52PM LST 4.6 H 
01/26/2005 Wed 02:40AM LST -0.2 L 09:09AM LST 5.6 H 03:18PM LST 0.2 L 09:29PM LST 4.6 H 
Ol/27/2005 Thu 03:17AM LST -0.1 L 09:43AM LST 5.5 H 03:50PM"LST 0.2 L 10:03PM LST 4.7 H 
01/28/2005 Fri 03:S5AM LST 0.0 L 10:14AM LST 5.4 H 04:23PM LST 0.1 L 10:36PM LST 4.7 H 
01/29/2005 Sat 04:34AM LST 0.1 L 10:46AM LST 5.3 H. 04:57PM LST 0.1 L ll:llPM LST 4.8 H 
01/30/2005 Sun 05:17AM LST 0.2 L 11:22AM LST 5.9 H 05:34PM LST 0.1 L 11:52PM LST 4.9 H 
61/31/2005 Mon 06:05AM LST 0.3 L 12:03PM LST 4.8 H 06:16PM LST 0.1 L 

All times are listed in Local Standard Tlme(LST} or, local Daylight Time (LDD (when applicable). All heights are In feet referenced to Mean Lower Low Water 
(MLLW). 

• 
http://co-ops.nos.noaa.gov/cgi-bin/get_pred.cgi?year=2005&stn=2197+Charleston&~stn=Cooper+River, + ... 2/112005 



2005 Tide Preructions: Page 2 of l~ 

February 

~ Day Time Height Time Height Time Height Time Height 
02/01/2005 Tue 12:40AM LST 5.0 H 07:00AM LST 0.5 L 12:53PM LST 4.6 H 07:06PM LST 0.1 L 
02/02/2005 Wed 01:38AM LST 5.2 H 
02/03/2005 Thu 02:45AM LST 5.3 H 
02/04/2005 
02/05/2005 
02/06/2005 

Fri 03:57AM LST 5.5 
Sat 05:08AM LST 5.8 
Sun 06:13AM LST 6.2 

H 
H 
H 

f02/07/2005 Mon 12:28AM LST -0.9 L 
102/08/2005 Tue 01:25AM LST -1.1 L 

02/09/2005 Wed 02:20AM LST -1.3 L 
02/10/2005 Thu 03:12AM LST -1.2 L 
02/11/2005 Fri 04:04AM LST -1.0 L 
02/12/2005 Sat 04:55AM LST -0.7 L 
02/13/2005 Sun 05:47AM LST -0.3 L 

' 
1
02/14/2005 Mon 12:29AM LST 5.6 H 
02/15/2005 Tue 01:20AM LST 5.4 H 
02/16/2005 Wed 02:14AM LST 5.2 H 

""1"2/17/2005 Thu 03:12AM LST 4.9 H 
02/18/2005 Fri 04:11AM LST 4.9 H 
02/19/2005 Sat 05:08AM LST 5.0 H 
02/20/2005 Sun 06:01AM LST 5.2 H 

i'Ol 2/21/2005 Mon 12:13AM LST 0.2 L 
02/22/2005 Tue 12: .58AM LST 0. 0 L 
02/23/2005 Wed 01:39AM LST -0.1 L 
02/24/2005 
02/2s/2oos 

/2005 

Thu 02:19AM LST -0.2 L 
Fri 02:57AM LST -0.2 L 
Sat 03:36AM LST -0.2 L 

08:04AM LST 0.5 L 01:51PM LST 4.5 H 
09:13AM LST 0.5 L 02:57PM LST 4.4 H 
10:22AM LST 0.3 L 04:08PM LST 4.4 H 

08:04PM LST 0.1 L 
09:10PM LST 0.0 L 
10:19PM LST -0.2 L 

11:26AM LST 0.0 L 05:17PM LST 4.6 H 11:26PM LST -0.5 L 
12:25PM LST -0.3 L 06:21PM LST 4.9 H 
07:13AM LST 6.4 H 01:19PM LST -0.6 L 07:21PM LST 5.3 
08:08AM LST 6.6 H 02:11PM LST -0.9 L 
08:59AM LST 6.6 H 02:59PM LST -1.0 L 
09:47AM LST 6.5 H 03:46PM LST -1.0 L 
10:34AM LST 6.2 H 04:32PM LST· -0.9 L 

08:16PM· LST 5.6 
09:09PM LST 5.8 
lO:OOPM LST 5.9 
10:50PM LST 5.9 

H 

H 
H 
H 
H 

11:20AM LST 5.8 H 05:17PM LST -0.7 L 11:39PM LST 5.8 H 
12:06PM LST 5.4 H 06:02PM LST -0.4 L 
06:41AM LST 0.2 L 12:54PM LST 4.8 H 06:49PM LST -0.1 L 
07:37AM LST 0.5 L 01:45PM LST 4.5 H 07:40PM LST 0.2 L 
08:37AM LST 0.8 L 02:40PM LST 4.2 H 08:34PM LST. 0.4 L 
09:38AM LST 0.9 L 03:38PM LST 4.1 H 09:32PM LST 0.5 L 
10:37AM LST 0.9 L 04:36PM LST 4.1 H .. i0:30PM LST 0.5 L 
11:30AM LST 0.8 L 05:31PM LST 4.2 H 11:24PM LST 0.4 L 
12:17PM LST 0.6 L 06:21PM LST 4.4 H 
06:48AM LST 5.4 H 12:59PM LST 0.5 L 07:07PM LST 4.6 H 
07:3bAM LST 5.5 H 01:37Pl't! LST 0.3 L 
08:08AM LST 5.6 H 02:12P~ LST 0.1 · L 
08:43AM LST 5.6 H 02:46PM LST 0.0 L 
09:16AM LST .5.5 H 03:18P~ LST 0.0 L 
09:48AM LST 5.4 H 03:51PM LST -0.1 L 

H 
H 
H 
H 
H 

/2005 Sun 04:17AM LST -0.1 L 10:21AM LST 5.3 H 04:26PM LST -0.1 L 

07:50PM LST 4.8 
08:29PM LST 5.0 
09:05PM LST 5.2 
09:38PM LST 5.3 
lO:llPM LST 5.4 
10:45PM LST 5.5 H 

/2005 Mon OS:OOAM LST 0.1 L 10:57AM LST 5.0 H .05:04PM LST -0.1 L -11:26PM LST 5.5 H 
1( f ( O"} 

-All aln1s Lfl "'ed In Local Standard Time(LST) or, Local Daylight Time (LDT) (when appllcabl'e). All heights are in feet referenced to Mean Lower Low Water 
(MLLW) • 

• 

Ti 
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2005 Tide Predictions: 

March 

Date Day Time Height 
03/01/2005 Tue 05:48AM LST 0.2 L 
03/02/2005 Wed 12:14AM LST 5.5 H 
03/03/2005 Thu 01:13AM LST 5.5 H 
03/04/2005 Fri 02:24AM LST 5.5 H 
03/05/2005 Sat 03:41AM LST 5.6 H 
03/06/2005 Sun 04:54AM LST 5.8 H 
03/07/2005 Mon 05:59AM LST 6.1 H 
03/08/2005 Tue 12:17AM LST -0.6 L 
03/09/2005 Wed 01: 13AM LST -0. 9 .L 
03/10/2005 Thu 02: 07AM LST -1. 0 L 
03/11/2005 Fri 02:57AM LST -0.9 L 
03/12/2005 Sat 03:46AM LST -0.7 L 
03/13/2005 Sun 04:34AM LST -0.4 L 
03/14/2005 Mon 05:21AM LST 0.0 L 
03/15/2005 Tue 06:10AM LST 0.4 L 
03/16/2005 Wed 12:37AM LST 5.5 H 
03/17/2005 Thu 01:29AM LST 5.2 H 
03/18/2005 Fri 02:26AM LST 4.9 H 
03/19/2005 Sat 03:2BAM LST 4.8 H 
03/20/2005 Sun 04:28AM LST 4;9 H 
03/21/2005 Mon 05:22AM LST 5.0 H 
03/22/200S Tue 06:11AM LST 5.3 H 
03/23/2005 Wed i2:29AM LST 0.3 L 
03/24/2005 Thu 01:13AM LST 0.1 L 
03/25/2005 Fri 01:55AM LST -0.1 L 
03/26/2005 Sat 02:37AM LST -0.1 L 
03/27/2005 Sun 03:18AM LST -0.2 L 
03/28/2005 Mon 04:01AM LST -0.1 L 
03/29/2005 Tue 04:47AM LST 0.0 L 
03/30/2005 Wed 05:36AM LST 0.2 L 
03/31/2005 Thu 12:02AM LST 5.9 H 

Time Height Time Height 
11:39AM LST 4.8 H 05:48PM LST 0.0 L 
06:42AM LST 0.4 L 12:30PM LST 4.6 H 
07:45AM LST 0.5 L 01:30PM LST 4.5 H 
08:54AM LST 0.5 L 02:40PM LST 4.4 H 
10:03AM LST 0.4 L 03:54PM LST 4.5 H 
11:07AM'LST 0.1 L 05:05PM LST 4.8 H 
12:05PM LST -0.2 L 06:10PM LST 5.3 H 
06:57AM LST 6.3 H 12:58PM LST -0.5 L 
07:49AM LST 6.4 H 01:47PM LST -0.8 L 
08:37AM LST 6.4 H 02:33PM LST -0.9 L 
09:22AM LST 6.2 H 03:17PM LST -0.9 L 
10:06AM LST 5.9 H 04:00PM LST -0.7 L 
10:49AM LST 5.5 H . 04:42PM LST -0.5 L 
11:33AM LST 5.2 H 05:25PM LST -0.1 L 
12:18PM LST 4.7 H 06:09PM LST 0.2 L 
07:01AM LST 0.7 L 01:07PM LST 4.4 H 
07:57AM LST 1.0 L 02:01PM LST 4.2 H 
08:56AM LST 1.2 L 03:00PM LST 4.1 H 
09:55,A.M LST 1.2 L 
10:49AM LST 1.1 L 
11:37AM LST 0.8 L 
12:20PM LST 0.6 L 
06 :.54AM LST 5. 4 H 
07:34AM LST 5.5 H 
08:11AM LST S.6 H 

04:01PM LST 4.2 H 
04:58PM LST 4.4 H 
05:50PM LST 4.6 H 
06:37PM LST 4.9 H 
12:58PM LST 0.4 L 
01:35PM LST 0.1 L 
02:10PM LST o~o L 

08:46AM LST 5.5 H 02:44PM LST -0.1 L 
09:22AM LST 5.4 H 03:20PM LST -0.2 L 
09:59AM LST.5.3 H 03:59PM LST -0.1 L 
10:39AM LST 5.0 H 04:41PM LST 0.1 L 
11:25AM LST 4.8 H 05:29PM LST 0.1 L 
06: 31AM LST. o·. 3 L 12: 19PM LST 4. 7 H 

Page 3 of 12 

Time 

06:39PM LST 0.1 .L 
07:41PM LST 0.2 L 
08:52PM LST 0.1 L 
10:06PM LST 0.0 L 
11:14PM LST -0.3 L 

07:08PM LST 5.7 
08:01PM LST 6.0 
08:50PM LST 6,2 
09:37PM LST 6.3 
10:22PM LST 6.2 
11:06PM LST 6.1 
11:51PM LST 5.8 

06:5E)PM LST 0.6 
07:51PM LST 0.8 
08:51PM LST 0.9 
09:53PM LST 0.9 
10:50PM LST 0.7 
11:42PM LST 0.5 

07:20PM LST 5.3 
07:59PM LST 5.5 
08:36PM LST 5.7 
09:11PM LST 5.9 
09:47PM LST 6.0 
10:25PM LST 6.1 
11:09PM LST 6.0 

06:25PM LST 0.2 

H 
H 

H 
H 
H 
H 
H 

L 
L 
L 
L 
L 
L 

H 
H 

H 

H 

L 

All times are listed in Local Standard Tlme{LST} or, Local Daylight Time {LDT} (when applicable} .. All heights are in feet referenced to Mean Lower Low Water 
(MLLW). 

• 
http://co:-ops.nos.noaa.gov/cgi: .. bin/get_pred.cgi ?year=2005&stn=2197 +charleston&secstn=Cooper+River, +... 2/112005 
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TO: 

FROM: 

DATE: 

RE: 

MEMORANDUM 

Dr. Andrea Leeson; Bryan Harre, ESTCP 
Cliff Casey; Jeff Adams, SOUTHDIV 

Dr. Robert C. Borden, P .E.; Christie Zawtocki, P.E., Solutions-JES 

March 15, 2005 

ESTCP Project CU-0221 
Project Status Update 
Naval Weapons Station, Charleston, SC 

Solutions-JES has prepared this memo to update ESTCP on the status of the edible oil substrate pilot 
study at the Naval Weapons Station in Charleston, sr. and to propose additional activities not included in 
the Technology Demonstration Plan for this site. T:ie jiilot test was initiated in May 2004 with the 
injection of emulsified edible oil in 16 temporary injection wells at SWMU 17. A temporary recirculation 
system was used to smear the emulsion throughout the 20-ft by 20-ft treatment area. Baseline monitoring 
activities were conducted before injection, and the first nine months of performance monitoring have been 
completed with sampling events immediately after injection and at approximately 3 months, 6 months, 
and 9 months post-injection. The monitoring activities consist of collecting groundwater samples from 3 
upgradient monitor wells, 3 monitor wells located in the pilot test grid, and 4 injection wells. Figure 1 
shows the layout of the pilot test area . 

Figure 1-
Pilot Test Layout 

LEGEND 

~ PILOT TEST MONITOR WELL 

() PILOT TEST INJECTION WELL 

Cl SOIL GAS MONITORING POINT 

Solutions-IRS has evaluated the first 9 months of monitoring data to assess the performance of the pilot 
test Figure 2A and 2B, below, show the changes in TCE and cis-1,2-DCE in the injection wells and 
monitor wells located within the test grid. As shown in the figures, an initial drop in TCE was observed 
after injection with some production of cis-1,2-DCE. However, at nine months post-injection, the data 
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suggest that both degradation of TCE and formation of cis- I ,2-DCE have slowed considerably or possibly • 
stopped. -
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In an effort to understand the observed changes in TCE at the_ site,_Solutions-IES reviewed the 
geochemistry and other data from the pilot test wells. Based on th~se data, we have developed three 
hypotheses to explain the apparent stall: 

a. Low molecular weight fatty acids have accumulated in the aquifer leading to a drop in pH and a 
'sour' aquifer. Table 1 below summarizes the results of the volatile fatty acid analyses that have 
been performed. As shown in the table, high levels of fatty acids are accumulating in the 
injection wells. Figure 3 shows the pH changes that have been observed at the site. In general, 
pH has decreased in all of the wells being monitored; however, a more dramatic reduction in pH • 
has been observed in the injection wells with current pH values around 4.5. This is a concern, 
because pH levels below 4 or S may inhibit growth of dechlorinating microbes. 

TABLE I 
Volatile Fatty Acids in Groundwater 

Pyruvic Lacitc Formic Acetic Prop ionic Butyric 
Well Sample' Acid Acid Acid Acid Acid Acid 
ID Date (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (DlfllL) 

Uneradient Monitorin~ Well 
17MW-6S 4/112004 <4 <l <l <l <l <l 

61212004 <4 <l <1 6.0 <l <l 
9/112004 <40 <10 <l <l <l <l 

11/1612004 <4 <l <l <l <l <1 
21912005 <4 <1 <l <l <l <l 

Injection Wells 
17-PSl-07 3/31/2004 <4 <I <1 <1 <l <I 

61212004 <4 <l <l 224.2 174.6 118.6 
91112004 <40 <10 17.10 281.9 44.5 250.0 

11/17/2004 <80 <20 <20 663.8 31.7 520.1 
2/812005 <40 <l <l 495.7 34.6 396.4 

17-PSl-IO 3/31/2004 <4 <1 <l <1 <1 <l 
61212004 <4 <1 <l 183.l 243.9 64.7 
9/1/2004 <40 <IO 2.40 482.0 123.l 247.4 

11/17/2004 <80 <20 . <20 676.7 90.9 270.S 
21812005 <4 <l <l 618.3 50.6 257.8 

Pilot Test Monitorinit Well 
17-PS-02 4/1/2004 <4 <1 <l <1 <1 <I 

61212004 <4 <l <l 107.9 s.s 1.4 
91112004 <40 <IO <l <1 <l <l 

11/1612004 <4 <l <l 24.S 2.1 <l • 2/812005 <4 <1 <1 5.4 <1 <l 
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b. ·Microorganisms capable of complete dechlorination are not present in the &qllifer. Although the 
pH levels may be too low for reductive dechlorination in the injection wells, the pH levels in the 
pilot test monitor wells are around pH 5. 7, which should not be inhibitory. Anaerobic, reducing 
conditions have been achieved in these wells as evidenced by reductions in DO, ORP and sulfate 
and increases in dissolved oxygen and methane. Despite the presence of favorable conditions, 
limited biotransfonnation of TCE and cis-DCE has been observed in the pilot test monitor wells. 
This could possibly indicate the absence of microorganisms capable of complete dechlorination . 

c. Bioava,ilable carbon has been depleted in most of the treatment area due to active 
methanogenesis, and the low levels of dissolved organic carboa are now Jitniting TCE and cis
DCE biodegradation. Figure 4 below shows the average TOC levels in the pilot test wells. A 
substantial increase in TOC was observed in the injection wells immediately after EOS® injection 
and has been maintained for 9 months. In the pilot test monitor wells, an increase in TOC was 
observed immediately after injection, but levels have declined to near 10 mg/L. As shown in 
Figure 5, methane levels have increased substantially in the monitor wells indicating that 

· ll1ethanogenesis may be consuming the organic carbon. Insufficient carbon may be present to 
sustain reductive dechlorination in these wells. 

Figure 4 
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Figure 5 
Methane vs Time 
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At this point, we believe there are three ways of proceeding with the emulsified oil project at the 
Charleston NWS site: ,i: · 

{ 

1. Continue to monitor the field pilot test "as is." Substantial further changes in chlorinated 
solvents will likely not occur and the usefulness of the additional data will be limited. 

2. · Attempt to modify the field pilot test by either adding a pH buffer, a dechlorinating 
inoculum, or additional EOSGD. Since we are unsure which process is limiting reductive 
dechlorination, the potential effectiveness of these approaches is unknown. 

3. Conduct a laboratory microcosm study to determine which of these processes or 
combination of processes may be limiting reductive dechlorination at the Charleston 
NWS pilot test site .. 

We feel confident that performing a microcosm study in a controlled laboratory environment provides the 
best opportunity to evaluate and understand the process( es) responsible for the field observations .. 
Therefore, we propose to conduct a microcosm study using sediment and groundwater from the field pilot 

•· test area. The proposed microcosm plan is attached. We estimate the microcosm study will cost 
approximately $25,000 to $30,000 to implement. To fund the study, we propose to re-direct furids from 
other activities planned at the Charleston NWS. The remaining activities currently scheduled and 
budgeted for the NWS include the following: · 

• Performance monitoring at 12 months, 15 months, and 18 months post-injection; 
• Mass flux monitoring at 15 to 18 months post-injection; and 
• Soil sampling at 15 to 18 months post-injection to evaluate reductions in VOCs and 

changes in TOC • 

. ·we propose to proceed with the 12-month and 18-monthpost-injection monitoring events, eliminate the 
15-month post-injection event, and delay the final mass flux monitoring and soil sampling events. The 
fundS budgeted for these activities would be re-directed to the microcosm study. The microcosm study 
would be initiated in April 2005. After 6 months (Oct/Nov 2005), we would evaluate the microcosm 
results and develop a plan for proceeding with the field pilot study. At that time, we would discuss with 
ESTCP the plan to implement changes indicated by the lab studies or agree to complete the project at that 
point in order to remain on the original schedule. Should ESTCP wish to continue the project and test the 
laboratory results in the field, additional funding would be requested to proceed with the additional field 
activities and the project timeframe would need to be extended. 

• 

• 

• 



• 1.0 

MICROCOSM PLAN - Charleston NWS EOS® Pilot Test Site 
March 15, 2005 

INTRODUCTION 

In May 2004, unbuffered EOS® solution was injected into a 20 ft x 20 ft area in SWMU 17 at the Charleston 
NWS to stimulate reductive dechlorination ofTCE. Monitoring data collected in winter 2005 suggest that 
anaerobic biodegradation has slowed or stopped. Three hypotheses have been proposed to explain the 
apparent stall: 

a. Low molecular weight fatty acids have accumulated in the aquifer leading to a drop in pH and a 
'sour' aquifer. This is supported by high levels of fatty acids and low pH in the injection wells. 

b. Microorganisms capable of complete dechlorination are not present in the aquifer. This is supported 
by the limited biotransformation of TCE and cis-DCE in the monitor wells, even though pH is not too 
low in these wells. 

c. Bioavailable carbon has been depleted in most of the treatment area due to active metbanogenesis. 
The low levels of dissolved organic carbon are n:ow limiting TCE and cis-DCE biodegradation. This 
is supported by the low levels of organic carbon i'nd high levels of methane in several of the monitor 
wells. 

PRELIMINARY WORK 

I. Prepare stock solution of 10% NaOH. 
· 2. Titrate 100 mL of groundwater with NaOH to pH=7 (two injection wells and two monitor wells). 
3 .. Titrate 50 g of sediment in 100 mL of DI water with NaOH to pH=7 (two samples). 

3.0 EXPERIMENTAL TREATMENTS 

The microcosms will be constructed, incubated, and analyzed at the laboratory of Environmental Engineering 
at North C!lfOlina State University under the direction of Dr. Robert Borden. Microcosms will be constructed· 
using aquifer material and groundwater from two locations: (a) within the pilot test area; and (b) from a 
background area. Experimental treatments will include: · 

Pilot. Test Area · 
1. Killed control • l bottle 
2. Live control (no amendments) - 3 bottles 
3. pH buffer - 3 brittles 
4. pH buffer + bioaugmentation culture - 3 bottles. . 
5. pH buffer + bioaugmentation culture + EOS® (neutralized) - 3 bottles 

Background Area 
1. Killed control - 1 bottle 

· 2.· ·Live cont.Toi (no amendments)- 3 bottles 
3. Unbuffered EOS® - 3 bottles 
4. Buffered Eos® - 3 bottles 

• 5. Buffered EOS® + bioaugmentation culture + EOS® (neutralized) - 3 bottles 

1 



4.0 MICROCOSM CONSTRUCTION 

1. Prior to microcosm construction, prepare the following materials. 

a. One #4 sieve - clean and autoclaved 

b. Twenty-two 245 mL serum bottles with thick rubber stoppers - clean and autoclaved 

c. Two 250 mL graduated cylinders - clean and autoclaved 

d. Buffer stock solution (concentration will be determined based on preliminary work) 

e. · Buffered Eos• stock solution. Dilute 10 mL eoncentrated EOS9 with 80 mL DI water. 
Adjust pHto 7.0 with NaOH. Then, dilute to a final volume of 100 mL With DI water 
generating a 10% dilution. 

f. Bioaugmentation culture 

g.. Large plastic tray covered with thick aluminum foil. 

Micto.cosm.eOnstruCtion (for each location) 

• 

a. · Transfer all materials to anaerobic hood. Leave stock solutions sitting out overnight with the • 
· tops off to allow oxygen exchange. · 

b. Bl(md and sieve sediment 

c. Add l 00 g damp sediment to each bottle using balance 

d. . Add 150 mL groundwater to each bottle using graduated cylinder 

· e. Seal with thick rubber stoppers. 

f; Add the following treatments to the bottles. 

·· i. Killed- autoclaved at 121°C for 30 minutes on two consecutive days (1 bottle) 

ii. Ambient conditions -don •t add anything (3 bottles) 

iii. Add 1 mL buffer solution - 3 bottles 

iv. Add 1 mL. buffer solution+ bioaugmentation culture - 3 bottles 

v. Add 1 mL buffer solution + bioaug. culture + I mL BOS"' {neutralized) - 3 bottles 

2 • 
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• 

• 

3. Microcosm Sampling 

a. Sample each microcosm at the following times after microcosm construction 
-1 day 
-2 weeks 
-1 month 
-2montbs 
-3 months 
-6months 
-12months 

b. Monitor for the following parameters 

i. . Gases (methane, .ethane, ethene, vinyl chloride) 

ii. CblorinatedVOCs (PCE, TCE, cis-DCE, trans-DCB) 

iii. pH using standard pH test paper 

iv. TOC analysis (by a commercial lab) . 

3 
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TO: 

FROM: 

DATE: 

RE: 

MEMORANDUM 

Dr. Andrea Leeson; Bryan Harre, ESTCP 
Cliff Casey; Jeff Adams, SOUTHDIV 

Dr. Robert C. Borden, P.E.; Christie Zawtocki, P.E., Solutions-IES 

January 18, 2005 

ESTCP Project CU-0221 
Results of 6-Month Geoprobe Sampling Event and 
Proposed Modifications to Technology Demonstration Plan 
Naval Weapons Station, Charleston, SC 

Solutions-IES has prepared this memo to update ESTCP on proposed changes to the edible oil 
substrate pilot study at the Naval Weapons Station in Charleston, SC. The Technology 
Demonstration Plan for this site included the instaJJation of monitor wells downgradient of the 
injection wells. However, due to the flat gradient and uncertainty regarding the groundwater flow 
direction, we prepared a memo dated March 16, 2004, which proposed delaying installation of the 
downgradient wells. In the memo, we proposed to conduct a Geoprobe investigation 6 months 
after injection to assess groundwater conditions and evaluate the impact of the injection. Based 
on the results of the Geoprobe investigation, we proposed to either install downgradient wells or 
conduct a subsequent Geoprobe sampling event (e.g., 12 months or 18 months) . 

Injections activities were conducted at the Charleston NWS site between May 13 and 21, 2004, 
and the 6-month post-injection Geoprobe ·sampling event was conducted between November 8 
and 11, 2004. The Geoprobe investigation consisted of collecting groundwater samples from the 
12 locations shown on the attached figures (Figure IA and lB). The locations are approximately 
20, 30, and 50 feet from the .center of the pilot test area. At each location, a boring was advanced 
to a total depth of 16 feet below ground surface (bgs) arid a temporary section of 5-foot screen 
was placed in the hole to allow collection of groundwater samples using a peristaltic pump. The 
temporary screen interval of 11 to 16 feet bgs correlates to approximately the middle portion of 
the pilot test injection and monitor well screen intervals of 8 to 18 feet bgs. The groundwater 
samples were analyzed for volatile contaminants (TCE, cis-DCE, trans-DCE, VC), gases 
(methane, ethene, ethane), total organic carbon (TOC), nitrate, nitrite, sulfate, phosphate, 
chloride, and field parameters (pH, DO, Eh, specific conductance and temperature). 

Table 1 summarizes the results of the Geoprobe investigation. The data suggest that none of the 
Geoprobe sampling locations have been impacted by the pilot test injection activities, as 
evidenced by the non-detectable total organic carbon results, the positive ORP values, the high 
sulfate levels, and relatively low concentrations of TCE daughter products. Data from the pilot 
test injection and monitor wells are provided in Tables 2 and 3 for comparison. 

Based on the results of the Geoprobe sampling, we propose to not install any additional monitor 
wells at this time. None of the locations sampled during the 6-month Geoprobe event were 
impacted by the injection. It does not appear that permanent monitor wells installed at aOJ of 
these locations would yield useful data. Since the pilot test is designed as an areal treatment 
rather than a permeable reactive barrier, the performance of the pilot test will be adequately 

\ 
.. 
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·evaluated with the existing monitor well network. As the pilot test progresses, Solutions-IE$ will 
re-evaluate conducting another Geoprobe groundwater sampling event 12 to 18 months post
injection. • 

• 

• 
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• 
Sample Sample TCE cis-1,2-m.:E trans-1,2-DCE 

ID Date luo/T.\ 1 .... 11.\ luo/I) 

17-PSTW-4 11/9/2004 3S,OOO 490 <SO 

17-PSTW·S 111912004 49,000 700 <SO 

17-PSTW-6 11/9/2004 49,000 S90 <SO 

17-PSTW-7 11/10/2004 30,000 300 <SO 

17-PSTW-8 11110/2004 39,000 260 <SO 

17-PSTW-9 11/10/2004 31,000 170 <SO 

17-PSTW-10 11/10/2004 11,000 190 16 

17-PSTW-11 11/10/2004 6,800 71 <S.O 

17-PSTW-12 11110/2004 710 <S.0 <S.O 

17-PSTW-13 11/10/2004 3,900 100 2S 

17-PSTW-14 11/10/2004 380 36 11 

17-PSTW-15 11/10/2004 1.5 <O.S <O.S 

Rinse Blank 11/10/2004 <O.S <O.S <0.S 

• 
TABLE I 

Summary of Groundwater ResullJ from 6-Montb Post-Injection Geoprobe Sampling Event 
Edible OU Substrate Pilot Test 

SWMU 17, Charleston Naval Weaponr Station, South Caronna 

Chloroform Methane Elhane Etbene TOC i.:hloride Nitrite 11rom111e Nitrate Phosphate 
lno/I) (no/I.) lno/I) lno/I.\ (moll.\ (mall.\ (mt!IL\ (mt!IL) (mt!IL) (mt!IL) 

<SO 32.3 0.20 1.09 <1.0 710 <2.S J.6 <O.S <O.S 

<SO 49.S 0.12 1.77 <1.0 490/490 <2.5/<2.S 1.211.2 <O.S/<0.S <O.Sl<O.S 

<SO 38.6 0.06 1.66 <1.0 230 <2.S 0.7 <0.S <0.5 

<SO 47.1 0.06 o.ss <1.0 S20 <2.S 1.7 <O.S <0.S 

<SO 89.3 0.06 0.82 <1.0 480 <2.S 1.7 <0.5 <0.5 

230 113.9 0.08 0.69 <1.0 SI <0.5 o.s <O.S <O.S 

48 S3.2 0.02 0.59 <1.0 860/8SO <Sl<S 2.3/'2.l <0.5/<0.S <O.S/<O.S 

77 69.2 0.04 0.4_1 <1.0 1900 <10 4.0 <0.5 <0.5 

<S.O 56.6 0.01 o.os <1.0 510 <S 1.6 <O.S <O.S 

<S.O 18.0 o.oi 0.14 <1.0 1400 <10 3.7 <O.S <0.5 

<O.S 13.l 0.01 0.03 <1.0 1420 <10 4.0 <O.S <O.S 

<O.S 10.2 0.01 0.02 <1.0 2800/2800 <Sl<S 1.9n.1 <0.S/<0.S <0.51<0.S 

<O.S NA NA NA <1.0 <O.S <O.S <O.S <O.S <O.S 

• 
Sulfate pH Conductivity ORP Temperature DO 
(mt!IL) l11S) (mV) ("C) (mt!IL\ 

19 5.Sl 1916 99.3 19.1 1.06 

18n6 5.70 1138 71.2 20.8 0.4S 

81 5.84 911 66.8 18.8 0.36 

39 S.46 1662 Sl.2 19.7 0.34 

35 S.3 IS38 65.S 19.7 0.38 

34 S.o4 396 168.1 18.9 0.41 

97191 5.SS 1932 57.8 19.7 0.46 

130 S.56 5050 S6.4 20.4 0.68 

97 S.98 ISl2 37.8 19.4 0.99 

130 S.37 S3SO 52.4 19.2 0.21 

180 5.76 5040 33.4 21.4 0.41 

320/310 S.19 7800 52.S 20.4 0.37 

<O.S NA NA NA NA NA 



Well ID 
(Distance Total 

from Sample Toluene Benzene Xylene'! Naphthalene 
OOnier) Date (Ug/L) fo1t/U {ue/L) foa/D 

17MW-5S 411104 <50.0 <50.0 <SO.O <50.0 

612/04 <SO.O <50.0 <SO.O <50.0 

9/1/04 <50.0 <50.0 <50.0 <SO.O 

ll/16104 <50.0 <SO.O <50.0 <50.0 

17MW-6S 411104 <50.0 <50.0 <50.0 <50.0 

612104 <50.0 <50.0 <50.0 <50.0 

9/1/04 <SO.O <S0.0 <50.0 <SO.O 

11/16/04 <50.0 <50.0 <50.0 <SO.O 

17MW-7S 411104 <SO.O <50.0 <SO.O <SO.O 

612104 <50.0 <50.0 <50.0 <50.0 
911/04 <50.0 <SO.O <50.0 <50.0 

11/16/04 <50.0 <SO.O <50.0 <50.0 

17PSI-02 3/31/04 <50.0 <SO.O <SO.O <SO.O 

6f.Z/04 <5.0 28 <S.O <S.O 
9/1/04 <5.0 <S.O <5.0 <S.O 

11/17/04 <50.0 <50.0 <SO.O <50.0 

17PSI-04 3131/04 130 <50.0 <50.0 <50.0 

17PSI-OS 3/31104 <50.0 <50.0 <50.0 <50.0 

l 7PSI--07 3131/04 <50.0 <50.0 <50.0 <50.0 

612104 <0.5 1.6 <0.5 <0.5 

9/1/04 l.7 <O.S 2.5 0.59 

11/17/04 <.50 1.6 7.5 <.50 
17PSI-10 3131/04 <50.0 <50.0 <50.0 <50.0 

612104 <5.0 41 <5.0 <5.0 

9/1/04 <5.0 <S.O <5.0 <S.O 

11/17/04 <5.0 17 <5.0 <S.O 

17PSI-12 3/31/04 <5.0 <5.0 <5.0 <5.0 

CDui>-1) 3131/04 <50.0 <50.0 <50.0 <50.0 

l7PSI-13 3/31/04 <50.0 <50.0 <50.0 <50.0 

612/04 <5.0 49 <5.0 <5.0 

9/1104 <S.O <S.O <5.0 <5.0 

11/16104 <S.O 24 <S.O <5.0 
17PSI-l5 3131/04 130 <0.5 <O.S <0.5 

• 

TABLEl 
Summary of CAHs and Dissolved Hydrocarbon Gases in Groundwater (pg/L) 

Edible Oil Substrate Pilot Test 
SWMU 17, Charleston Naval Weapons Station, South Carolina 

Dic:Woro-
ditluoro- Methylene 1,1,2,2- 1,1,2- els- trans-
melhane chloride TCA TCA PCB TCE 1,2-DCE 1,2-DCE 1,1-DCE 
(ue/L) (µg/L) (1111/D {ue/L} I folt!Ll (ue/L) (uiZ/L) foo/f.) {u.,/L) 

UPGRADIENT MONITORING WELLS 

<50.0 <200 <50.0 <SO.O <50.0 32,000 230 <50.0 <S0.0 

<SO.O <200 <50.0 <SO.O <SO.O 16,000 1,600 <50.0 <50.0 

<50.0 <200 <SO.O <SO.O <SO.O 9,300 260 <50.0 <50.0 

<50.0 <200 <50.0 <50.0 <50.0 31000 930 <50.0 <50.0 

<50.0 <200 <50.0 <SO.O <SO.O 46,000 330 <50.0 <50.0 

<50.0 <200 <50.0 <50.0 <50.0 16,000 6,600 <SO.O <50.0 

<SO.O <200 <50.0 <50.0 <50.0 31,000 3,900 <50.0 <50.0 

<50.0 <200 <50.0 <50.0 <S0.0 34000 2.SOO <SO.O <50.0 

<SO.O <200 <50.0 210 <SO.O 150,000 610 <SO.O <50.0 

<SO.O <200 <50.0 <SO.O <50.0 38,000 2,000 <50.0 <50.0 

<SO.O <200 <SO.O <SO.O <50.0 110,000 2,100 <50.0 <50.0 

<50.0 <200 <SO.O 91 <50.0 88,000 2,700 <S0.0 <50.0 

INJECTION WELLS 

<SO.O <200 <SO.O <50.0 <50.0 18,000 360 <SO.O <50.0 

<S.O <20.0 <S.O <S.O <S.O 3,000 150 <S.O <S.O 

<S.O <20.0 <5.0 <S.0 <5.0 3,600 210 <S.O <S.O 

<50.0 <200 <50 <SO <SO 3.300 340 <SO <SO 

<50.0 <200 <50.0 <50.0 <50.0 12000 240 <50.0 <50.0 

<50.0 <200 <.SO.O <50.0 <50.0 22000 330 <50.0 <50.0 

<50.0 <200 <50.0 <50.0 <SO.O 14,000 410 <50.0 <SO.O 

<0.5 <2.0 <0.5 4.5 <0.5 2,300 120 7.2 <.05 

2.8 7.3 1.9 6.4 <0.5 2,500 170 7.8 3.8 

1.1 9.7 1.7 S.1 <.SO 1900 270 8.9 6.8 

<50.0 <200 <50.0 <50.0 <50.0 13,000 280 <50.0 <50.0 

<5.0 <20.0 <5.0 <S.O <S.O 3,600 110 <S.O <S.O 

<5.0 <20.0 <S.O <S.O <5.0 670 4,100 17 10 

<5.0 <20.0 <S.O 5.2 <5.0 690 2600 18 JO 

<5.0 <20.0 <5.0 <S.O <5.0 9,900 210 23 <5.0 

<50.0 <200 <50.0 <50.0 <50.0 10000 260 <50.0 <50.0 

<50.0 <200 <SO.O <50.0 <SO.O 9,800 170 <50.0 <50.0 

<5.0 <20.0 <S.O <5.0 <5.0 2,700 160 <S.O <S.O 

<5.0 <20.0 <S.O <S.O <5.0 5,300 120 <S.O <5.0 

<S.O <20.0 <5.0 <S.O <5.0 3500 210 <5.0 <5.0 

<0.5 <2.0 <0.5 <0.5 <O.S 11,000 190 <O.S <0.S 

Page 1 of2 

• 

Total 
Vinyl Chloro- Chlorinated 

Chloride form Ethen es Methane Ethane Ethene 
foal!.) . foul!.) tu .. 11.) (ue/L) {u.,/I .) iu<>ll .\ 

<50.0 300 32,230 102.1 0.05 0.45 

<50.0 160 17,600 147.1 0.08 0.78 

<S0.0 <50.0 9,560 20.0 0.02 0.12 

<50.0 210 31930 62.7 0.02 0.03 

<50.0 570 46,330 101.6 0.11 0.73 

<50.0 260 22,600 125.6 0.19 2.81 

<50.0 390 34,900 75.8 0.08 1.96 

<50.-0 44() 36.SOO 71.15 0.05 1.12 

<50.0 1,300 150,610 67.7 0.07 0.80 

<SO.O 290 40,000 100.0 0.14 1.56 

<50.0 1,100 112,100 73.7 0.11 0.97 

<50.0 770 90,700 56.6 0.06 0.69 

<50.0 210 18,360 53.2 0.11 1.36 

<S.O 88 3,150 47.4 3.63 1.74 

<5.0 80 3,810 42.6 1.67 3.55 

<50 83 3640 256.3 0.91 3.17 

<50.0 260 12 240 43.2 0.11 l.02 

<50.0 210 22330 38.0 0.09 1.28 

<50.0 200 14,410 40.7 0.09 1.26 

7.5 49 2,435 53.7 2.61 2.66 

12 65 2,694 26.6 2.13 9.91 

8.3 36 2194 156.3 0 . .58 3.39 

<50.0 150 13,280 35.5 0.27 1.05 

<5.0 30 3,710 16.9 2.85 2.11 

<5.0 45 4,797 20.1 0.28 0.54 

41 59 3359 27.2 0.15 0.37 

<5.0 80 l0,133 32.0 0.08 0.78 

<50.0 180 10260 NA NA NA 
<50.0 llO 9,970 13.4 0.07 0.50 

<S.O 28 2,860 11.S 3.77 2.35 

<5.0 46 5,420 14.3 1.13 5.76 

<5.0 21 3 710 78.7 0.39 1.56 
<0.5 120 11,190 18.3 0.03 0.56 

• 



• 
Well ID 

{Distance Tola! 
fi:om Sample Toluene Benzene Xylmes Naphthalene 

barrier) Date l111r/D (mr/U {ut>/L) (mt/U 

17PS-Ol 411/04 <50.0 <50.0 <50.0 <50.0 

6/2/04 23 13 <5.0 <S.O 

9/1/04 6.5 14 <5.0 <5.0 

11116.104 6.7 <5.0 <S.O <5.0 

17PS-02 411/04 <50.0 <50.0 <50.0 <50.0 

6/2/04 <50.0 <50.0 <50.0 <50.0 

(duplicate) 6/2/04 <50.0 <50.0 <50.0 <50.0 

911/04 <50.0 <50.0 <50.0 <50.0 

(duplicate) 911104 <50.0 <50.0 <50.0 <50.0 

llf16/04 <50.0 <SO.O <50.0 <50.0 
(duolicate) ll/16/04 <50.0 <SO.O <50.0 <50.0 

17PS-03 411/04 <50.0 <SO.O <50.0 <50.0 

6/2/04 <S.O 25 <S.0 <5.0 

911/04 <5.0 <5.0 <5.0 <5.0 
11/16/04 <S.O <5.0 <5.0 <5.0 

Trip Blanks 3131/04 <0.5 <0.5 <0.5 <0.5 

6/2/04 <0.5 <O.S <0.5 <0.S 

ll/16/04 <0.5 <0.5 <I.O <0.5 

Rinse Blanks 3131/04 <0.5 <O.S <O.S <0.5 

612104 <0.5 <0.5 <0.5 <0.5 

911/04 <0.5 <0.5 <O.S <0.5 
11116104 <0.5 <0.5 <O.S <0.S 

NA denotes not aoa!Y'ed. 

• 
TABLE2 

Summary of CAHs and Dissolved Hydrocarbon Gases in Groundwater (p.efL) 
Edible Oil Substrate Pilot Test 

SWMU 17, Charleston Naval Weapons Station, South Carolloa 

Dichloro-
difluoro- Methylene 1,1,2,2- 1,1,2- els- trans-
methane chloride TCA TCA PCB TCB 1,2-DCB 1,2-DCB l,l·DCB 
fol!/L) (111!/L) (ug/L) foo/D fnt>/L\ (uo/L) ru .. 1u fot>/l.) fol'l/U 

PILOT TEST MONITORING WELLS 

<50.0 <200 <50.0 <50.0 <50.0 22,000 190 <SO.O <50.0 

<5.0 <20.0 8 <S.O <5.0 12,000 390 <S.O <5.0 

<5.0 <20.0 7.2 8.3 <5.0 17,000 7SO 17 <5.0 

<5.0 <20.0 <5.0 16 <S.O 11000 2.200 27 15 

<50.0 <200 <50.0 <SO.O <50.0 28,000 260 <50.0 <50.0 

<50.0 <200 <SO.O <SO.O <50.0 IS,000 320 <50.0 <50.0 

<50.0 <200 <50.0 <SO.O <50.0 13,000 330 <50.0 <50.0 

<SO.O <200 <50.0 <50.0 <SO.O 16,000 2,600 <SO.O <50.0 

<50.0 <200 <50.0 <50.0 <50.0 15,000 2,700 <50.0 <50.0 

<50.0 <200 <50.0 <50.0 <50.0 13,000 5,100 <50.0 <S0.0 

<SO.O <200 <50.0 <50.0 <50.0 10000 S.800 <50.0 <SO.O 

<SO.O <200 <SO.O <50.0 <50.0 26,000 230 <50.0 <SO.O 

<5.0 <20.0 6.4 <S.O <S.0 12,000 730 <5.0 <S.O 
<5.0 <20.0 II 12 <5.0 7,200 14,000 130 30 
<5.0 <20.0 <5.0 6 <S.0 160 11,000 73 29 

OA/llC 

<0.5 <2.0 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 

<0.5 <2.0 <0.5 <O.S <O.S <O.S <O.S <O.S <O.s 

<0.5 <2.0 <0.5 <O.S <O.S <0.5 <O.S <0.5 <0.S 

<0.5 <2.0 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.S 

<0.5 2.1 <0.5 <O.S <O.S <0.5 <0.5 <O.S <0.5 
<0.S <2.0 <O.S <O.S <O.S <O.S <O.S <O.S <O.S 
<O.S <2.0 <0.5 <0.5 <0.5 <O.S <O.S <O.S <0.S 

Total chlorinated etbenes an: the sum of PCE, TCB, cis-1,2-DCE, trans-1,2-DCE, 1,1-DCE, and vinyl chloride. 
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• 
Total 

Vinyl Chloro- Chlorinated 
Chloride form Ethen~ Methane Ethane Ethene 
(u.,/L\ (u1>/L) "111/L\ (ul!/L) {ug/L) fu1>/L) 

<50.0 400 22,190 27.2 0.08 0.43 

<S.O 110 12,390 25.8 0.45 0.56 

<S.0 170 17,767 37.7 0.92 0.87 

<5.0 130 13.242 33.1 0.32 0.57 

<50.0 44-0 28,260 30.8 0.05 0.40 

<50.0 72 IS,320 30.6 0.56 0.68 

<50.0 56 13,330 NA NA NA 
<SO.O 190 18,600 36.7 0.56 0.73 

<SO.O 190 17,700 NA NA NA 
<50.0 310 18,100 66.0 0.19 0.34 

·<50.0 290 15 800 NA NA NA 
<:50.0 330 26,230 36.0 0.09 0.48 

<5.0 54 12,730 50.7 1.26 0.81 

57 310 21,417 173.3 0.86 1.23 
25 150 11,287 2062.5 0.56 0.84 

<0.5 <0.5 <2.0 NA NA NA 
<O.S <0.5 <2.0 NA NA NA 
<0.5 <0.5 <2.0 NA NA NA 
<O.S <0.5 <2.0 NA NA NA 
<O.S <O.S 2.1 NA NA NA 
<0.5 <O.S <2.0 NA NA NA 
<0.5 2.8 2.80 NA NA NA 



Well ID Total lnorgame Tow Oipnic 
(Distance: Sample Carbon Carbon Chloride Nitrite 

from Baniel' Date {m2/L) (mg/L) lm"11.l lm~/Ll 

17MW·SS 411/04 19.9 1.29 317.6 <O.S 

6/2/04 44.7 8.09 200.8 <O.S 

9/ll04 21.3 4.74 126.9/138.5 <0.Sl<0.5 

11/16/04 26.6 <1.0 241.61242. 7 <1.0/<l.0 

17MW-6S 411/04 22.0 <1.0 240.S <O.S 

6/2/04 61.3 IS.I 154.0 <O.S 

911/04 42.2 3.75 195.7 <0.5 
11/16/{)4 ,no 3.63 220.7 <1.0 

17MW-7S 4/1/04 26.9 1.64 121.81120.7 <O.Sl<O.S 

6/2/04 62.2 17.S 90.J/90.5 <0.51<0.S 

911/04 34.8 3.38 103.5 <O.S 
11116/04 32.3 3.20 123.2 <O.S 

17PSl.02 3131/04 17.3 <1.0 654.21661.2 .. 
6/2/04 SS.6 46.2 655.7 <S 

9/1/04 77.4 1180 782.9 <S.O 

11/16/04 74.6 1190 522.5 <5.0 

17PSI-04 3131/04 18.0 <1.0 795.1 .. 
17PSI.05 3131/04 19.3 <l.O 931.1 •• 
17PSI.o7 3131/04 18.S <1.0 542.4 •• 

6/2/04 60.0 4560 1,124.0 <S 
911/04 112 1240 597.0 <S.O 

11/16/04 79.2 1610 543.l <10 

17PSl·IO 3131/04 22.2 <1.0 677.1/681.2 •• 
612104 61.9 482 1033.3/1013.4 <Sl<S 

911104 87.2 lllO 960/950 <S.Ol<S.O 

11116/04 93,9 864 690 <IO 

17PSl·12 3131/04 16.3/16.5 <l.01<1.0 660/580 •• 
17PSl·l3 3131/04 13.9 <1.0 680 •• 

6li.I04 37.7 368 !,100 <S 

911/04 21.S 400 . 1.200 <S.O 

11/16/04 92.2 863 5601510 <10/<JO 

17PS!·l5 3131/04 IS.O <1.0 670 •• 

• 

TABLEJ 
Summ11ry or Measured Groundwater Paramenlen 

Edible Oil Substrate Pilot Test 
SWMU 17, Cbuleston Nt.vlll Wet.pons Statton, Soutb CU'Olina 

Dissolved 
Bromide Nitni!c Phosphate Sulfllte !roll Anetlro Manganeso 
(moJLl (mg/L) (m"11.l (moJLl (malLl (nt"11.l lmoJLl 

UPGRADIENT MONITORING WELLS 

0.8 <O.S <0.S 19 3.0 NA 0.083 

0.6 <0.5 <O.S 4.4 14.0 NA 0.19 

<0.51<0.S <O.Sl<O.S <1.0/<l.O 7.4111 1.4 NA <O.OS 

0.9/0.8 <0.51<0.S <0.Sl<O.S 23121 15.0 NA 0.2 

0.9 <0.S <O.S 25 0.41 <0.010 0.069 

0.6 <0.S <0.S 1.3 8.7 0.038 0.34 

0.7 <O.S <1.0 18 7.7 0.015 0.21 

1.0 <0.5 <O.S 33 10.0 0.016 0.27 

().9/0.9 <O.Sl<O.S <0.51<0.5 32132 2.7 NA 0.059 

0.5/0.6 <O.S/<O.S <0.5/<0.S <O.Sl<0.5 <O.S NA 0.530 

<0.5 <O.S <1.0 16 10 NA 0.094 

0.8 <0.S <0.5 27 0 NA 0.160 

INJECTION WELLS 

1.6/J.6 <O.Sl<O.S <0.Sl<O.S 91192 33 NA 0.39 

1.2 <O.S <O.S 18 ISO NA 0.57 

<O.S <0.S <1.0 <0.5 160 NA 0.51 

1.2 <O.S 1.3 <O.S 21(1 NA 0.53 

1.7 <0.5 <O.S 99 33 NA 0.47 

l.9 <O.S <0.S 81 44 NA 0.46 

1.4 <0.5 <O.S 100 24 0.018 0.37 

2.3 <0.5 <O.S l.8 180 <0.010 0.71 

<O.S <O.S <1.0 o.s 300 o.os 0.82 

1.6 <O.S 9.6 <O.S 240 om 0.74 

1.5/1.3 <O.Sl<O.S <O.Sl<0.5 59159 29 <0.010 0.40 

1.6/1.9 <0.51<0.S <0.51<0.S S4/S3 ISO <0.010 0.92 

<.0.5/1.8 <0.51<0.5 <l.0/<1.0 0.5/0.8 130 <0.010 0.70 

1.8 <0.5 l.S <0.S 190 0.05 0.94 

l.4/l.2 <0.51<0.S <O.Sl<0.5 73/79 38 NA 0.49 

1.4 <0.5 <0.S 100 53 NA 0.61 

2.2 <O.S <O.S 83 120 NA 0.92 

2.1 <0.S <1.0 <0.5 200 NA 0.84 

J.6/1.6 <O.Sl<O.S <O.Sl<0.5 <0.5/<0.5 210 NA 0.92 
1.4 <O.S <0.S 86 48 NA 0.54 
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• 

Carbon Dissolved 
Sulfide Alkalinity Dioxi Oxygen ORP pH Temperature Conductivity 
(mm\ lnnml fwm) (mg/L) (mVl ("C) "1S/cm) 

NA NA NA 3.01 15'1.2 7.3 16.8 l.143 

0.1 IS 40 0.76 ·81.7 6.07 20.6 l,53S 

0 I() 70 0.19 -42.9 S.21 23.3 405 

0 12 30 0.20 63.S 6.04 20.8 924 

NA NA NA 2.77 !70.3 7.2 16.4 980 

0 18 100 0.27 ·109.6 6.33 20.1 1,418 

0 25 JOO 0.14 -34.6 S.42 24.8 6S9 

0 35 20 0.44 21.l g74 

NA NA NA NM 169.7 7.7 IS.7 700 

0 <10 25 0.43 ·110.1 6.S4 20.3 1,270 

0 IS so 0.15 ·23.9 5.62 24.7 600 
0 40 25 1.03 35.9 6.85 20.9 705 

NA NA NA 1.48 96.9 S.60 16.0 2,400 

1.0 <I() 300 0.39 -81.6 S.44 20.3 6,630 

2.5 <10 1000 0.42 45.1 4.85 22.9 1,209 

0.1 120 NA 0.14 42.2 4.92 19.6 3020 

NA NA NA 2.12 120.7 5.40 16.0 3 S4Q 

NA NA NA 4.00 114.9 6.50 17.4 3 690 

NA NA NA 3.93 73.8 6.10 17.9 2,490 

l.S 20 350 0.60 ·101.7 S.SI 20.2 5,050 

~·~ 
<10 1000 0.13 -4.9 4.SS 23.2 1,315 

70 NA 0.09 44.l 4.88 19.2 3400 

NA NA NA 4.0S 78.6 6.SO 17.l 2,660 

2.0 <10 325 0.47 -60.2 5.46 20.l 6,600 

2.5 <10 16 0.26 ·19.9 6.45 25 294 

o.o 100 

~ 
0.14 33.3 S.23 18.7 3470 

NA NA .0 6.90 16.9 2940 

NA NA 4.66 99.0 6.90 16.8 3,990 

1.0 <IO 315 0.74 -106.S S.69 20.2 S,700 
l.S <10 1000 0.19 -46.S 4.87 23.3 1,344 

0.0 ISO 300 0.10 49.8 5.04 19.7 3070 
NA NA NA 3.59 153.6 6.90 16.0 3,860 

• 



• 
Well ID Total lnoQpmic Total Organic 

(Distance Sample Carbon Carbon 
ITnmBll!l'ier Date (m<>IL\ (ma!T.\ 

17PS-OI 411/04 19.S 1.02 

6/2/04 S0.7 62.7 
911/04 60.8 39.7 

11/16/04 77.3 4.92 
17PS-02 411/04 20.6 1.03 

6/2/04 49.2 62.9 
911/04 38.l/S9.7 13.3/13.2 

11/16/04 75.7/68.4 17.2/19.1 
17PS-03 411/04 <1.0 <1.0 

6/2/04 62.6 84.S 
9/1/04 60.8 Sl.4 

11/16/04 98.0 Sl.2 

RB-I 3131/04 4.SO <1.0 

6/2/04 16.9 17.4 
9/1/04 2.96 <1.0 

11/16/04 <1.0 <1.0 

.. Nitrite not quanli6able duo ID interfmoce &om biab chlorido. 
NA donoa not lllllllyzed. 
OR deootoa over range or meter. 

Chloride Nitrite 
~m1>/T.\ (m.,/T.\ 

1,300 .. 
1100/1100 <5/<S 

1,100 <5.0 

1100 <10 
850/850 .. 
1,100 <5/<S 

960 <5.0 

770/830 <10/<IO 
1,040 •• 
990 <5 

560 <5.0 

990/1030 <10/<10 

9.1 <O.S 

o.s <O.S 

<O.S <0.S 

3.6 <O.S 

• 
TABLE3 

Summary ofMeuurecl Groundwater Paramenten 
Edible OJI Substrate Pilot Test 

SWMU 17, Charleston Naval Weapons Station, South Carolina 

Dissolved 
Bromide Nitrate Pbospbale Sulfate Iron Anemic Manganese 
(m<>IT.\ fm<>IT.\ (ma!T.\ (mo!T.\ (mo/T.\ (ma/T.\ (m1>/T.\ 

PILOT TEST MONITORING WELLS 

2.8 <O.S <O.S 66 78 NA 0.63 

2.112.2 <0.Sl<O.S <O.Sl<O.S 4414S 120 NA 0.72 

2.1 <O.S <1.0 IS 110 NA O.S4 

2.9 <O.S <O.S 23 130 NA 0.78 
1.611.S <0.Sl<O.S <O.Sl<O.S S8/S8 so <0.010 O.S6 

2.111.9 <0.Sl<O.S <O.Sl<O.S S.412.7 81 0.038 0.74 

1.6 <O.S <1.0 IS 170 <0.010 0.6 

2.0/22 <O.S/<O.S <O.S/<O.S 2.813.8 ISO <0.010 0.6 

2.2 o.s <0.S 78 69 NA 0.68 

2.1 <O.S <O.S 10 110 NA 0.81 

<0.S <O.S <1.0 <O.S 130 NA 0.46 
2.4/2.3 <O.Sl<O.S <0.Sl<O.S 0.Sl<O.S 200 NA 0.8 

QA/( c 
<O.S <0.S <O.S 1.4 NA NA NA 
<O.S <0.S <O.S <O.S NA NA NA 
<O.S <O.S <1.0 <0.S NA NA NA 
<O.S <O.S <O.S 2.0 NA NA NA 
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• 
Carbon Dissolved 

Sulfide Alkalinity Dioxide Oxygen ORP pH Temperature Conductivity 
hmm\ ,.....,., (onm) (malT.\ lmV) 1°c1 luS/cm) 

NA NA NA 0.67 176.2 6.7 IS.9 5,190 

0.4 <10 300 1.14 -113 S.94 20.S 9,280 

2 30 400 0.IS -94.2 S.4S 24.4 1,774 

0 ISO 350 0.17 16.3 6.27 20.8 3980 
NA NA NA I.SO IS8.3 6.6 IS.6 3,970 

0.2 <10 ISO 3.36 -95.8 S.98 20.1 8,140 

2.0 12.0 250 0.14 -76.3 S.86 24.8 l,44S 

0.6 SS 350 0.16 -4.7 6.12 20.7 OR 

NA NA NA 0.40 178.1 6.9 15.6 4,650 

o.o 40 32S 1.22 -111.4 5.93 20.4 7,660 

0.4 40 350 0.14 -78.9 S.92 23.6 140.7 
0.0 17S 300 0.18 -IS.2 6.41 20.7 3,710 

NA NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA 



l§2!\!!i2~~ 3722 Benson Drive • Raleigh, NC 27609 
(919) 873-1060 •Fax (919) 873-1074 

www.solutions-ies.com 
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r: January 10, 2005 

Mr. Jeff Adams 
Southern Division 
Naval Facilities Engineering Command 
2155 Eagle Dr., P.O. Box 190010 
N. Charleston, SC 29419-9010 

Re.: Data Submittal for Edible Oil Substrate (EOS®) Pilot Test at SWMU 17 
Naval Weapons Station, CharJeston, South Carolina 

. Solutions-IES Project No. 1130.02A3.ESTC 

Dear Mr. Adams: 

Solutions Industrial & Environmental Services, Inc. (Solutions-JES) is conducting a pilot study at SWMU 

17 at the Charleston Naval Weapons Station to demonstrate the use of edible oil substrate (EOSll) for 

enhancing anaerobic biodegradation of chlorinated solvents. Solutions-IES' project is fimded by the 

• Environmental Security Technology Certification Program (ESTCP) of the Department of Defense. Pilot 

test injection and monitoring wells were installed at the site in March 2004, and the injection activities 

were conducted between May 13 and 21, 2004. Jn November 2004, a Geoprobe® groundwater sampling 

event was conducted in the vicinity of the pilot test to assess potential impacts from the EOS® injection. 

• 

The South Carolina Deparbnent of Health and Environmental Control (DHEC) has requested that we 

provide existing figures, data tables, and boring logs for the EOS® pilot test. Attachment Acontains a site 

map showing the layout of the pilot test monitoring and injection wells (Figure 1) and two maps showing 

the locations of the temporary Geoprobe® groundwater sampli~g locations (Figures 2a and 2b ). Data 

tables are provided in Attachment B and include weU completion data (Table 1 ), growidwater elevation 

data (Table 2), groundwater data from pre- and post-injection performance monitoring activities (Tables 

3, 4, and 5), and data from the 6-month post-injection Geoprobe® groundwater sampling event (Table 6). 

Boring logs and water well records are provided in Attachment C. 



Data Submittal for EOS Pilot Test at SWMU 17 
Charleston Naval Weapons Station 

Solutions-IES Project No. 1130.02A3.ESTC 
January 10, 2005 

Thanks for your continuing cooperation and strong support for this project. If you have any questions or • 

need any additional information, please feel free to contact me at your convenience. 

Yours truly, 

Solutions-IES 

Attachments: Attachment A - Figures 
Attachment B - Tables 

~~~-
.. C~-Principal Investigator 

Attachment C - Boring Logs and Water Well Records 

cc: Cliff Casey, NA VF AC EFD SOUTII 
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Well 
ID 

17MW-5S 
17MW-6S 

17MW-7S 

PSI-02 
PSI-04 
PSl-05 
PSl-07 
PSI-10 
PSI-12 
PSI-13 
PSI-15 

PSI-01 
P.SI-03 
PSI-06 
PSI-08 
PSI-09 

· PSI-11 

PSI-14 
PSl-16 

17PS-Ol 
17PS-02. 
17PS-03 

17PSG-1 
17PSG-2 

Screen 
Length 
(feet) 

TABLE 1 
Well Completion Data 
NavalWeapons Station 

Charleston, South Carolina 

Screened 
Interval Northing 
(feet bgs) 

Easting 

UPGRADIENT MONITORING WELLS 

10 8 to 18 397272.7335 2321215.2923 
10 8 to 18 397253.9191 2321209.3376 

10 8 to 18 397234.3073 2321204.1680 
PERMANENT INJECTION WELLS 

10 8 to 18 397247.7234 2321238.5416 
10 8to18 397237.4929 2321236.3123 
10 8to 18 397251.7239 2321244.7139 
10 8 to 18 397241.6646 2321242.2807 

10 8 to 18 397244.5788 2321248.1410 
. 10 8 to 18 397236.2990 2321245.9211 

10 8to18 397248.6895 2321253.8489 
10 8 to 18 397238.4301 2321251.8711 

TEMPORARY INJECTION WELLS 

10 8 to 18 397252.4063 2321239.7960 
10 8to18 397242.9505 2321237.2320 
10 8to18 397247.4348 2321244,1720 
10 8to18 397236.8438 2321241.2370 
10 8 to 18 397249;9361 2321249.3224 
10 8 to 18 397240.1693 2321247.0062 
10 8to18 397243.2775 2321253.5560 
10 8to 18 397234.4705 2321249.8904 

Pll..OTTESTMONITORINGWELLS 

10 8 to 18 397239.2635 2321244.2819 
10 8 to 18 397241.5563. 2321249.5524 
10 8 to 18 397248.1645 2321247.2720 

son. GAS MONITORING POINTS 
1 1 to2 397243.802 I 2321244.993 
1 1 to2 397255.4217 I 2321203.9 

TOC 
Elevation 

(feetMSl.) 

7.83 
7.95 

7.99 

4.81 
4.90 

4.86 
5.10 
4.88 
6.868 
4.74 
5.01 

8.19' 

6.86 

7.149 
6.89 

8.066 
6.865 

7.18 
6.788 

8.04 
7.97 
7.89 

9.247. 
7.818 

TEMPORARY GEOPROBE GROUNDWATER SAMPLING POINTS 

17-PSTW-4 5 11to16 397263.5123 2321250.2773 NS 
17-PSTW-5 5 11to16 397272.6894 2321252.9023 NS 
17-PSTW-6 5 11to16 397291.4150 2321256.8260 NS 
17-PSTW-7 5 11to16 397248.2661 2321226.5505 NS 
17-PSTW;.8 5 11to16 397250.7106 2321216.9624 NS 
17-PSTW-9 5 11to16 397257.0743 2321198.2484 NS 

17-PSTW.:to 5 11to16 397224.6968 2321237.5799 NS 
17-PSTW-ll 5 11to16 397215.4853. 2321233.9060 NS 
17-PSTW-12 5 11to16 397196.6083 2321225.878 NS 
17-PSTW-13 5 11to16 397237.5473 2321264.718 NS 
17-PSTW-14 5 11to16 397234.8894 2321274.783 NS 
17-PSTW-15 5 11to16 397229.6844 2321293.756 NS 

NS denotes not surveyed. 

•., 



Well 
ID 

17MW-5S 

17MW-6S 

17MW-7S 

PSI~Ol 

PSI-02 

PSI-03 

PSI-04 

PSI-05 

PSI-06 

TABLE2 
Groundwater Elevation Data 

Naval Weapons Statfon 
Charleston, South Carolina 

Depth to Top of Casing 
Water Elevation 

Date (ft) (ftMSL) 
UPGRADIENT MONITORING WELLS 

3/30/2004 5.73 
5/11/2004 4.98 
61112004 7.49 7.83 
8/31/2004 3.38 
11/15/2004 6.46 

3/30/2004 5.87 
5/11/2004 5.09 
6/1/2004 7.61 7.95 
8131/2004 3.50 

11/15/2004 6.50 
3/30/2004 5.94 
5/11/2004 5.12 
6/1/2004 7.65 7.99 
8/31/2004 3.61 
11/15/2004 6.59 

INJECTION WELLS 
3/30/2004 4.74 
5/11/2004 3;98 8.19 
6/1/2004 6.50 

Abandoned after injection 
3/30/2004 4.76 
5/11/2004 3.99 6.83 
611/2004 6.55 

8/31/2004 0.00 4.81 
11/15/2004 3.42 

3/30/2004 4.80 
5/11/2004 4.04 6.86 
61112004 6.57 

Abandoned after injection 
3/30/2004 . 4.70 
5/11/2004· 3.93 6.77 
6/1/2004 6.47 

8131/2004 NM 
4.90 

11/15/2004 3.51 
3/30/2004 4.65 
5/11/2004 3.91 8.12 
6/1/2004 6.76 

8/31/2004 NM 
4.86 

11115/2004 3.48 

3/30/2004 5.04 
5/11/2004 4.35 7.15 
61112604 6.87 

Abandoned after injection 
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• Groundwater 
Elevation 
(ftMSL) 

2.10 
2.85 
0.34 
4.45 
1.37 

. 2.08 

2.86 
0.34 
4.45 
1.45 
2.05 
2.87 
0.34 
4.38 • .. 

1.40 

3.45. 
4.21 
1.69 • 2.07 
2.84 
0.28 
4.81 
1.39 
2.06 
2.82 
0.29 

2.07 
2.84 
0.30 
NM 
1.39 
3.47 
4.21 
1.36 
NM 
1.38 
2.11 
2.80 
0.28 

• 



• 
Well 
ID 

PSI-07 

PSI-08 

PSI-09 

PSI-10 

~SI-11 
,. • 

PSI-12 

PSI-13. 

PSI-14 

Ps1.:15 

PSI-16 

• 

TABLE2 
Groundwater Elevation Data 

Naval Weapons Station 
Charleston, South Carolina 

Depth to Top of Casjng 
Water Elevation 

Date (ft) (ftMSL) 

3/30/2004 ·4.69 
5/11/2004 3.92 6.74 
61112004 7.38 
8/31/2004 0.00 5.10 . 
11/15/2004 3.67 
3/30/2004 . 4.85 
5/11/2004 4.05 6.89 
6/1/2004 6.60 

Abandoned after injection 
3/30/2004 4.62 
511112004 3.89 8.07 
6/1/2004 6.39 

Abandoned after injection 
3/30/2004 4.59 
5/1172004 3.86 6.66 
6/1/2004 6.36 

.8/31/2004 0.00 
4.88 

11/15/2004 3.48 
3/30/2004 4.78 
5/11/2004 4.06 6.87 
61112004 6.54 

Abandoned after injection 
313012004 4.79 
5/1112004 4.07 6.87 
6/1/2004 6.55. 

8/3112004 NM 
4.88 

11/15/2004 3.53 
3/30/2004 4.61 
5/1112004 3.86 6.70 
. 6/1/2004 6.39 
8/31/2004 0.00 

4.74 
1111512004 3.37 
3/30/2004 5.10 
5/11/2004 4.37 7.18 
6/112004 7.04 

Abandoned after injection 
3/30/2004 4.84 
5/11/2004 4.13 6.94 
6/i/2004 6.65 
8/31/2004 NM 

5.01 
11/15/2004 3.56 
3/30/2004 4.70 
5/11/2004 3.98 6.79 
6/1/2004 6.58 

Abandoned after injection 
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Groundwater 
Elevation 
(ftMSL) 

2.05 
2.82 
-0.64 
5.10 
1.43 

2.04 
2.84 
0.29 

3.45 
4.18 

· l.68 

2.07 
2.80 .. 
0.30 
4.88 
1.40 

2.09 
2.81 
0.33 

2.08 
2.80 
0.32 
NM 
1.35 
2.09 
2.84 
0.31 
4.74 
1.37 
2.08 
2.81 
0.14 

2.10 
2.81 
0.29 
NM 
1.45 

2.09 
2.81 
0.21 



Well ID 
(Distance Total 

from Sample Toluene Benzene Xylimes Naphthalene 
barrier) Date (ug/L) foll/I) lua/U foa/L) 

17MW-5S 411104 <50.0 <50.0 <SO.O <50.0 
612104 <50.0 <50.0 <50.0 <SO.O 
911104 <50.0 · <SO.O <50.0 <50.0 

11/16/04 <50.0 <50.0 <SO.O <50.0 

17MW-6S 411104 <50.0 <50.0 <50.0 <SO.O 
612104 <50.0 <50.0 <50.0 <50.0 
9/1/04 <50.0 <SO.O <50.0 <50.0 

11/16/04 <50.0 <50.0 <50.0 <50.0 
17MW-7S 4/1104 <50.0 <50.0 <50.0 <50.0 

6/2/04 <50.0 <50.0 <50.0 <50.0 
9/1/04 <SO.O <50.0 <SO.O <SO.O 

11116/04 <50.0 <50.0 <50.0 <S0.0 

17PSI-02 3131/04 <50.0 <50.0 <SO.O <so.o 

6/2/04 <S.o 28 <5.0 <S.O 
911/04 <S.O <5.0 <5.0 <5.0 

11/17/04 <50.0 <50.0 <51}.0 <50.0 
17PSI-04 3/31104 130 <SO.O <50.0 <50.0 
17PSI-OS 3/31104 <SO.O <50.0 <50.0 <50.0 
17PSI-07 3/31/04 <SO.O <SO.O <SO.O <so.o 

612104 <0.5 1.6 <0.5 <0.5 
911/04 1.7 <0.5 2.5 0.59 

11117/04 <.50 1.6 7.S <.50 

17PSI-10 3/31/04 <50.0 <So.o· <50.0 <50.0 

6/2/04 <S.O 41 <5.0 <5.0 
911/04 <5.0 <S.0 <5.0 <5.0 

11117/04 <5.0 17 <S.0 <S.0 

17PSI-12 3131104 <S.O <S.O <5.0 <S.0 
·fDnn-1) 3/31/04 <SO.O <50.0 <50.0 <50.0 
17PSI-13 3131/04 <50.0 <SO.O <50.0 <50.0 

6/2/04 <5.0 49 <S.0 <S.0 
9/1/04 <5.0 <5.0 <5.0 <S.O 

11/16/04 <5.0 24 <5.0 <S.0 
17PSl-lS 3131104 130 <O.S <0.5 <0.5 

• 

TABLE3 
Summary of CAHs and Dissolved Hydroearboa Gases In Groundwater (JI~) 

Naval Weapons Station 
Charleston. South Carolina 

Dichloro-
diftuoro- Methylene 1,1,2,2- 1,1,2· cis- trans-
methane chloride TCA TCA PCB TCE 1,2-DCE l.2·DCE 1,1-DCE 
(uS!/L) <uv:lL\ fuo/L) (uoll) (uaJI (ull/I,) luo/U · luWL} (uir/L) 

UPGRADIENT MONITORING WELLS 

<50.0 <200 <SO.O <SO.O <50.0 32,000 230 <50.0 <50.0 

<50.0 <200 <SO.O <50.0 <50.0 16,000 1,600 <50.0 <SO.O 

<50.0 <200 <50.0 <50.0 <50.0 9,300 260 <50.0 <50.0 

<50.0 <200 <SO.O <SO.O <SO.@ 31000 930 <50.0 <50.0 

<50.0 <200 <50.0 <SO.O <50.0 46,000 330 <SO.O <50.0 

<50.0 <200 <50.0 <SO.O <50.0 16,000 6,600 <50.0 <50.0 

<50.0 <200 <50.0 <50.0 <50.0 31,000 3,900 <50.0 <50.0 
.<SO.O <200 <SO.O <50.0 <50.0 34000 2.500 <50.0 <50.0 

<50.0 <200 <50.0 210 <50.0 150,000 610 <SO.O <SO.O 

<50.0 <200 <50.0 <S0.0 <50.0 38,000 2,000 <50.0 <50.0 
<50.0 <200 <50.0 <50.0 <50.0 110,000 2,100 <50.0 <50.0 
<SO.O <200 <SO.O 91 <50.0 88,000 2,700 <50.0 <50.0 

INJECTION WELLS 

<SO.O <200 <50.0 <SO.O <50.0 18,000 360 <50.0 <50.0 

<5.0 <20.0 <S.O <S.0 <5.0 3,000 ISO <S.O <S.O 

<S.O <20.0 <S.O <S.O <5.0 3,600 210 <S.O <S.O 

<50.0 <200 <50 <50 <SO 3 300 340 <50 <SO 

<50.0 <200 <50.0 <SO.O <50.0 12,000 240 <50.0 <50.0 

<SO.O <200 <SO.O <50.0 <50.0 22000 330 <50.0 <SO.O 

<50.0 <200 <50.0 <SO.O <50.0 14,000 410 <50.0 <SO.O 

<O.S <2.0 <O.S 4.S <0.5 2,300 120 7.2 <.05 
2.8 7.3 1.9 6.4 <0.5 2,500 170 7.8 3~8 

LI 9.7 1.7 S.I <.SO 1900 270 8.9 6.8 

<50.0 <200 <50.0 <50.0. <50.0 13,000 280 <50.0 <50.0 

<S.O <20.0 <S.0 <S.O <5.0 3,600 110 <5.0 <S.O 

<5.0 <20.0 <5.0 <5.0 <S.O 670 4,100 17 JO 

<S.O <20.0 <S.O 5.2 <5.0 690 2.600 18 10 
<S.O <20.0 <5.0 <S.O <5.0 9,900 210 23 <5.0 
<50.0 <200 <50.0 <50.0 <50.0 10.000 260 <50.0 <SO.O 

<50.0 <200 <SO.O <50.0 <50.0 9,800 170 <SO.O <SO.O 
<S.O <20.0 <S.O <5.0 <S.O 2,700 160 <5.0 <5.0 
<5.0 <20.0 <S.O <S.O <5.0 5,300. 120 <5.0 <5.0 

<5.0 <20.0 <5.0 <5.0 <5.0 3 500 210 <5.0 <S.O 
<0.5 <2.0 <0.5 <O.S <0.5 U,000 190 . <0.5 <0.5 

.• 

Total 
Vinyl Chloro· Chlorinated 

Chloride fonn Ethenes Methane Ethane Ethene 
fo!!.IL) lua/U (ug/L) (µg/L) (µ!!IL) (µg/L) 

<50.0 300 32,230 102.J 0.05 0.45 

<SO.O 160 17,600 147.1 0.08 0.78 

<50.0 <50.0 9,560 20.0 0.02 0.12 

<50.0 210 31930 62.7 0.02 O.o3 
<50.0 570 46,330 101.6 0.11 0.73 

<50.0 260 22,600 125.6 0.19 2.81 

<50.0 390 34,900 75.8 0.08 1.96 

<50.0 440 36500 71.15 0.05 1.12 

<50.0 1,300 150,610 67.7 0,07 0.80 

<50.0 290 40,000 IQO.O 0.14 1.56 

<50.0 1,100 112,100 73.7 0.11 0.97 
<50.0 . 770 90,700 56.6 0.06 0.69 

<50.0 210 18,360 53.2 0.1 l 1.36 

<S.0 88 3,150 47.4 3.63 1.74 

<S.0 80 3,810 42.6 1.67 3.55 

<50 83 3,640 256.3 0.91 3.17 

<50.0 260 12:240 43.2 0.11 1.02 

<50.0 210 22.330 38.0 0.09 1.28 

<50.0 200 14,410 40.7 0.09 1.26 

7.S 49 2,435 53.7 2.61 2.66 

12 65 2,694 26.6 2.13 9.91 

8.3 36 2 194 156.3 0.58 3.39 

<50.0 150 13,280 35.S 0.27 1.05 

<S.0 30 3,710 16.9 2.85 2.11 

<5.0 45 4,797 20.l 0.28 0.54 

41 59 3 359 27.2 0.15 0.37 

<S.O 80 10,133. 32.0 0.08 0.78 

<50.0 180 10,260 NA NA NA 

<50.0 110 9,970 13.4 0,07 0.50 

<5.0 28 2,860 17.S 3.77 2.35 

<5.0 46 S,420 14.3 1.13 5.76 

<S.O 21 3 710. 78.7 0.39 l.56 
<0.5 120 11,190 18.3 0.03 0.56 

• 



• 
Well ID 
(Distance Total 

from Sample Toluene Benzene Xylenes Naphthalene 
barrier) Date (µ!ill.:) (mill) (111[/'L) (ue/L) 

17PS-Ol 4/1/04 <50.0 <50.0 <50.0 <50.0 

6/2/-04 23 13 <5.0 <S.O 

911104 6.5 14 <S.O <S.O 

11116/04 6.7 <S:o <5.0 <5.0 

17PS-02 411104 <50.0 <50.0 <50.0 <50.0 
612104 <50.0 <50.0 <50.0 <50.0 

(duplicate) 612104 <50.0 <50.0 <50.0. <50.0 
911104 <50.0 <50.0 <50.0 <50.0 

(duplicate) 911104 <50.0 <50.0 <50.0 <50.0 

11116/04 <50.0 <50.0 <50.0 <50.0 

( duolicate) 11116/04 <50.0 <50.0 <50.0 <50.0 

17PS-03 4/1104 <50.0 <50.0 <50.0 <50.0 
612/04 <5.0 25 <S.O <5.0 
9/1/04 <5.0 <5.0 <S.O . <5.0 

l 1/16/04 <S.O <S.0 <5.0 <5.0 

Trip Blanks 3/31/04 <0.5 <0.5 '<0.5 <0.5 
612/04 <0.5 <0.5 <0.5 <0.5 

11116/04 <O.S <0.5 <1.0 <0.5 

Rinse Blanks 3/31/04 <0.5 <O.S <O.S <0:5 

612104 <0.5 <0.5 <0.5 <0.5 
911104 <0.5 <0.5 <0.5 <O.S 

11116/04 <0.5 <0.5 <0.5 <0.5 

NA denotes not analyzed. 

• 
TABLE3 

Summary of CABs and Dissolved Hydrocarbon Gases i.n Groundwater (J.l.gfL) 
Naval Weapons Station 

Charleston, South Carolina 

Dicbloro-
dilluoro- Methylene 1,1,2,2- 1,1,2- ci:I- trans-
methane cilloride TCA TCA PCB TCE l,2-DCE 1,2-DCE 1,1-DCE 
(11all) (mrJD {mill.) (ua/L) foll'll (11e/L) (111[/'L) full'll) (111[/'L) 

MONITORING WEUS 

<50.0 <200 <50.0 <50.0 <50.0 22,000 190 <50.0 <50.0 

<S.0 <20.0 8 <5.0 <5.0 12,000 390 <S.O <5.0 

<5.0 <20.0 7.2 8.3 <S.O 17,000 750 17 <5.0 

<5.0 <20.0 <S.O 16 <5.0 11000 2.200 27 15 

<50.0 <200 <50.0 <50.0 <50.0 28,000 260 <50.0 <50.0 

<50.0 <200 <50.0 <50.0 <50.0 15,000 320 . <50.0 <50.0 

<50.0 <loo <50.0 <50.0 <50.0 13,000 330 <50.0 <50.0 

<SO,O <200 <50.0 <50.0 <50.0 16,000 2,600 <50.0 <50.0 

<50.0 <200 <50.0 <50.0 <50.0 15,000 2,700 <50.0 <50.0 

<50.0 <200 <50.0 <50.0 <50.0 13,000 5,100 <50.0 <50.0 

<50.0 <200 <50.0 <50.0 <50.0 10000 S.800 <50.0 <50.0 

<50.0 <200 <50.0 <50.0 <50.0 26,000 230 <50.0 <50.0 

<S.O <20.0 6.4 ·<S.O <S.O 12,000 730 <S.O <5.0 

<S.O <20.0 II 12 <5.0 . 7,200 14,000 130 30 
<5.0 <20.0 <5.0 6 <5.0 160 11,000 73 29 

OA/OC 

<0.5 <2.0 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 

<0.5 <2.0 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0;5 

<O.S <2.0 <O.S <0.5 <O.S <0.5 <0.5 <0.5 <O.S 

<0.5 <2.0 <0.5 <0.5 <O;S <0.5 <0.5 <O.S <0.5 

<0.5 2.1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 

<0.5 <2.0 <0.5 <0.5 <0.5 <O.S <0.5 <O.~ <0.5 
<O:s <2.0 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <O.S 

Total chlorinated ethenes are the sum of PCB, TCE, ci.s· l ,2-DCE, trans· l ,2-DCE, l, 1-DCE, and vinyl chloride. . . 
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• 
Total 

Vinyl Chloro- Chlorinated 
Chloride form Ethenes Methane Ethane Ethene 
(11e/L) ) (µg/L) . (µg/L) (µg/L) 

<50.0 400 22,190 27.2 0.08 0.43 

<5.0 110 12,390 25.8 0.45 0.56 

<5.0 170 17,767 37.7 0.92 0.87 

<S.O 130 13 242 33.1 0.32 0.57 

<50.0 440 28,260 30.8 0.05 0.40 

<50.0 72 15,320 3o.6 0.56 0.68 

<50.0 56 13,330 NA NA NA 

<50.0 190 18,600 36.7 0.56 0.73 

<50.0 190 17,700 NA NA NA 

<50.0 310 18,100 66.0 0.19 0.34 

<SO.O 290 15 800 NA NA NA 

<50.0 330 26,230 36.0 0.09 0.48 

<S.O 54 12,730 50.7 1.26 0.81 

57 310 21,417 173.3 0.86 l.23 
25 150 11,287 2062.5 0.56 0.84 

<0.5 <0.5 <2.0 NA NA NA 

<0.5 <0.5 <2.0 NA NA NA 

<O.S <0.5 <2.0 NA NA NA 

<0.5 <O.S <2.0 NA NA NA 

<0.5 <0.5 2.1 NA NA NA 

<0.5 <0.5 <2.0 NA NA NA. 
<0.5 2.8 2.80 NA NA NA 



•• Well ID Total Inorganic Total Organic 

(Distance Sample Carbon Carbon Otloride Nitrite Bromide 
ifrom Barrier) Date (mg/L) (mg/L). . (mg/L) (mg/L) (mg/L) 

17MW-5S 4/1/04 19.9 1.29 317.6 <0.5 0.8 

612104 44.7 8.09 200.8 <0.5 0.6 

911104 21.3 4.74 126.9/138.5 <0.5/<0.5 <0.5/<0.5 

11116/04 26.6 <LO 241.6/242. 7 <l.0/<1.0 0.9/0.8 

17MW-6S 4/1104 22.0 <1.0 240.5 <0.5 0.9 

612104 61.3 15.1 154.0 <0.5 0.6 

9/l/04 42.2 3.75 195.7 <0.5 0.7 

11/16/04 43.0 3.63 220.7 .<LO LO 

17MW-7S 411/04 26.9 1.64 121.8/120.7 <0.5/<0.5 0.9/0.9 

612104 62.2 17.8 90.1/90.5 <0.5/<0.5 0.5/0.6 

9/1/04 34.8 3.38 .. 103.5 <0.5 <0.5 

11/16/04 32.3 3.20 123.2 <0.5 0.8 

17PSI-02 3/31/04 17.3 <LO 654.2/661.2 ** . 1.6/l.6 

• 612104 55.6 46.2· 655.1 <5 1.2 

9/l/04 11.4 1180 782.9 <5.0 <0.5 

11/16/04 74.6 1190. 522.5 <5.0 l.2 

17PSI-04 3/31/04 18.0 <l.O 795.l ** 1.7 

17PSl-05 3/31/04 19.3 <LO 931.1 ** 1.9 

17PSI-07 3/31/04 18.5 <l.O 542.4 ** 1.4 

612/04 60.0 4560. 1,124.0 <5 2.3 

9/1/04 112 1240 597.0 <5.0 <0.5 

11/16/04 79.2 1610 543.l <10 1.6 

17PSI-10 3/31/04 22.2 <LO 677.1/681.2 ** l.5/l.3 

612104 61.9 482 1033.3/1013.4 <51<5 1.6/l.9 

9/1/04 87.2 lllO 959.6/954.5 <5.01<5.0 <0.5/1.8 

11/16/04 98.9 864 693.2 <10 1.8 

l7PSI-12 3/31/04 16.3/16.5 <1.0/<l.0 664.7/58L5 ·** 1.4/l.2 

17PSI-13 3/31/04 13.9 <l.0- 677.l "'* 1.4 

612104 37.7 368 1,123.5 <5 2.2 

9/1/04 27.5 400 1,219.8 <5.0 2.1 

11/16/04 92.2 863 557.21565.9 <10/<10 1.6/l.6 

17PSI-15 3/31/04 15.0 <l.O 667.2 ** 1.4 

• 

TABLE4 
Summary of Measured Groundwater Paramenters 

.. Naval Weapons Station 
Charleston, South Carolina 

Dissolved 

N"itrate Phosphate Sulfate Iron Arsenic Manganese 
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 

UPGRADIENT MONITORING WELLS 

<0.5 <0.5 19.1 3.0 NA 0.083 

<0.5 . <0.5 4.4 14.0 NA 0.19 

<0.5/<0.5 <l.0/<l.O 7.4/10.8 l.4 NA <0.05 

<0.5/<0.5 <0.5/<0.5 23.l/2LO 15.0 NA 0.2 

<0.5 <0.5 25.0 0.41 <0.010 0.069 

<0.5 <0.5 l.3 8.7 . 0.038 0.34 

<0.5 <LO 17.7 7.7 . 0.015 0.21 

<{;.5 <0.5 32.9 10.0 . 0.016 0.27 

<0.5/<0.5 <0.5/<0.5 31.6/3L6 2.7 NA .. 0.059 

<0.5/<0.5 <0.5/<0.5 <0.5/<0.5 <0.5 NA 0.530 

<0.5 <LO 15.9 10 NA 0.094 

<0.5 <0.5 26.6 0 NA 0.160 

INJECTlON WELLS 

<0.5/<0.5 <0.5/<0.5 90.8/92.l 33 NA 0.39 

<0.5 <0.5 18.0 150 NA· 0.57 

<0.5 <LO <0.5 160 NA 0.51 

<0.5 1.3 <0.5 210 NA 0.53 

<0.5 <0.5 99.2 33 NA 0.47 

<0.5 <0.5 80.9 44 NA 0.46 

<0.5 <0.5 102.5 24 0.018 0.37 

<0.5 <0.5 l.8 180 <0.010 0.71 

<0;5 <l.0 0.5 300 0.05 0.82 

<0.5 9.6 <0.5 240 0.03 0.74 

<0.5/<0.5 <0.5/<0.5 58.8/58.5 29 <0.010 0.40 . 
<0.5/<0.5 <0.51<0.5 53.5/52.6 150 <0.010 0.92 

<0.51<0.5 <1.0/<LO 0.5/0.8 130 <0.010 0.70 

<0.5 l.5 <0.5 190 0.05 0.94 

<0.51<0.5 <0.51<0.5 72.9/78.6 38 NA 0.49 

<0.5 <0.5 102.6 53 NA 0.61 

<0.5 <0.5 82.6 120 NA 0.92 

<0.5 <l.O <0.5 200. NA 0.84 

<0.5/<0.5 <0.51<0.5 <0.5/<0 .. 5 210 NA 
.. 

0.92 

<0.5 <0.5 86.2 48 NA 0.54 
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Carbon Dissolved 
Sulfide Alkalinity Dioxide Oxygen ORP pH Temperature Conductivity 
(ppm) (ppm) (ppm) (mg/L) (mV) ("C) (µS/cni). 

NA NA NA 3.01 154.2 7.3 16.8 l,143 

O.l 15 40 0.76 -81.7 6.07 20.6 1,535 

0 10 70 0.19 -42.9 5.21 23.3 405 

0 12 30 0.20 63.5 6.04 20.8 924 

NA NA NA 2.77 170.3 7.2 16.4 980 

0 18 . 100 0.27 -109.6 6.33 20.l 1,418 

0 25 100 0.14 -34.6 5.42 24.8 659 

0 35 20 0.44 38.9 6.59 21.1 874 ..,._,.,. . ... -. ..•. 
NA NA NA NM 169.7 7.7 15.7 700 

0 <10 25 0.43 -HO.I 6.54 20.3 l,270 

0 15 50 . (1.15 -23.9 5.62 24.7 600 

0 40 25 1.03 35.9 6.85 20.9 705 

NA NA NA 1.48 96.9 5.60 16.0 2,400 

LO <IO 300 0.39 -81.6 5.44 20.3 6,630 

2.5 <10 1000 Cl.42 -45.l 4.85 22.9 1,209 

0.1 120 NA . 0.14 42.2 4.92 19.6 3,020 

NA NA NA 2.12 120.7 5.40 16.0 3,540 

NA NA NA 4.00 114.9 6.50 17.4 3,690 

NA NA NA 3.93 73.8 6.10 17.9 2,490 

1.5 20 350 0.60 -101.7 5.51 20.2 5,050 

0.0 <10 1000 0.13 -4.9 4.55 23.2 l,315 

0.1 70. NA 0~09 44.l 4.88 19.2 3,400 

NA NA NA 4.05 78.6 6.50 17.l 2,660 

2.0 <10 325 0.47 -60.2 5.46 20.l 6,600 

2.5 <IO 16 0.26 -19.9 6.45 25 294 

0.0 100 700 0~14 33.3 5.23 18.7 3,470 

NA NA NA 3~91 124.0 6.90 16.9 2,940 

NA NA NA '4.66 99.0 6.90 16.8 3,990 

1.0 <IO 375 0.74 -106.5 5.69 20.2. 5,700 

1.5 <10 1000 0.19 -46.5 4.87 23.3 1,344 

o.o 150 300 0.10 49.8 . 5.04· 19.7 . 3,070 

NA NA NA 3.59 153.6 6.90 16.0 3,860 



• 

• 

• 

Well ID ·Total Inorganic Total Organic 

(Distance Sample ·Carbon Carbon 
!from Barrier~ Date (mg/L) (mg/Lf. 

..... 

17PS-Ol 4/1/04 19.5 1.02 

612104 50.7 62.7 

9/1/04 60.8 39.7 

11116/04 77.3 4.92 

17PS-02 4/1/04 20.6 1.03 

612104 49.2 62.9 

9/1/04 38.1/59.7 13.3/13.2 

11/16/04 75.7/68.4. 17.2/l9.l 

17PS-03 411104 <LO <LO 

612104 62.6 84.5 

911104 60.8 51.4 

11/16/04 98.0 51.2 .· 

RB-1 3/31104 4.50 <LO 

612104 16.9 17.4 

9/1/04 2.96 <1.0 

11/16/04 <1.0 <1.0 

**N'rtrite not quantifiable due to interference fiom high chloride. 

NA denotes not m:ialyzed. 
OR denotes over range of meter . 

Otloride Nitrite Bromide 
(mg/L) (mg/L) (mg/L) 

1,281.0 ** 2.8 

1133.6/1102.8 <51<5 2.1/2.2 

1,093.2 <5.0 2.1 

1,147.2 <10 2.9 

848.4/852.8 ** L6/1.5 

1,111.3 <51<5 2.111.9 

955.3 <5.0 1.6 

771.7/833.l <10/<10 2.0/22 

1,038.5 ** 2.2 

987.3 <5 2.1 

561.4 <5.0 <0.5 

990.3/ 1027 .9 <10/<10 2.4/2.3 

9.1 <0.5 <0.5 

0.5 <0.5 <0.5 

<0.5 <0.5 <0.5 

3.6 <0.5 <0.5 

TABLE4 
Summary of Measured Groundwater Paramenters 

Naval Weapons Station 
Charltston, South Carolina 

Dissolved 

Nitrate Phosphate. ·Sulfate Iron Arsenic Manganese 
(mg!L) (mg/L) (mgtL) (mg/L) (mg/L) (mg/L) 

MONITORING WELLS 

<0.5 <0.5 65.5 78 NA 0.63 

<0.5/<0.5 <0.5/<0.5 44.1/44.6 120 NA 0.72 

<0.5 <LO 15.3 110 NA 0.54. 

<0.5 <0.5 23.4 130 NA 0.78 

<0:5/<0.5 <0.5/<0.5 57.7/58.l 50 . <0.010 0.56 

<0.5/<0.5 <0.51<0.5 5.4/2.7 81 0.038 0.74 

<0.5 <LO 15.0 170 <0.010 0.6 

<0.5i<05 <0.5/<0.5 2.8/3.8 150 <0.010 0.6 

0.5 <0.5 71.5 69 NA 0.68 

<0.5 <0.5 10.0 . 110 NA 0.81 

<0.5 <LO <0.5 130 NA 0.46 

<0.5/<0.5 <0.5/<0.5 0.5/<0;.5 200 NA. 0.8 

QA/QC 
. 

<0.5 <0.5 1.4 NA NA NA 

<0.5 <0.5 ·<o.5 · NA NA NA 

<0.5 <1.0 <0.5··• NA NA NA 

<0.5 <0.5 2.0 NA NA NA 

Page2of2 

Carbon Dissolved 
Sulfide Alkalinity Dioxide Oxygen ORP pH Temperature C.Onductivity 
(ppm) (ppm) (ppm) (mg/L) (mV) (OC) . (µSiem) 

NA N:A NA 0.67 176.2 6.7 15.9 5,190 

0.4 <10 300 1.14 -113 5.94 20.5 9,280 

2 30 400 0.15 -94.2 5.45 24.4 1,774 

0 150 350 0.17 16.3 6.27 20.8 3,980 

NA NA NA l.50 ~ 158.3 6.6 15.6 3,970 

0.2 <10 150 3.36 -95.8 5.98 20.l 8,140 

2.0 12.0 250 0.14 -76.3 5.86 24.8 1,445 

0.6 55 350 ·0.16 -4.7 6.12 20.7 OR 
NA NA NA 0.40 178.l 6.9 ' 15.6 4,650 

0.0 40 325 1.22 -111.4 5.93. 20.4 7,660 

0.4 40 350 0.14 -78.9 5.92 23.6 140.7 

0.0 175 300 Q.18 -15.2 6.41 . 20.7 3,710 

NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA 

NA NA NA NA NA ·NA NA NA 

NA NA NA NA NA NA NA NA. 



•• 
Well 
ID 

17MW-6S 

17-PSI-07 

17-PSI-IO 

17-PS-02 

• 

Sample 
Date 

4/112004 

6/2/2004 

9/1/2004 

TABLES 
Volatile Fatty Acids in Groundwater 

Naval Weapons Station 
Charleston, South Carolina 

Pyruvic Lacitc Formic Acetic 
Acid Acid Acid Acid 

(mg/L) (mg/L) . (mg/L) (mg/L) 

Upgradient Monitoring Wells 

<4 <l <I <1 

<4 <l <l 6.0 

<40 <10 <l <l 

11/16/2004 <4 . <l <l <l 

Injection Wells 

3/31/2004 <4 <l <l <I 

6/212004 <4 <I <1 224.2 

9/1/2004 <40 <10 17.10 281.9 

11117/2004 <80 <20 <20 663.8 

3/31/2004 <4 <l <l <1 

61212004 <4 <I <1 183.l 

9/1/2004 <40 <10 2.40 482.0 

1111712004 <80 <20 <20 676.7 

Monitoring Wells 

4/1/2004 <4 <1 <l <l 

61212004 <4 <1 <1 107.9 

9/112004 <40 <10 . <1 <1 

11/1612004 <4 <I <l 24.5 

Proprionic Butyric 
Acid Acid 

(mg/L) (mg/L) 

<I <l 

<I <l 

<l <l 

<l <l 

<l <l 

174.6 118.6 

44.5 250.0 

31.7 520.1 

. <1 <l 

243.9 . 64.7 

123.1 247.4 

90.9 270.5 

<l <1 

5.5 1.4 

<1 <1 

2.1 <l 



• 
Sample. TCE cis-1,l-DCE traos-1,l-DCE 

ID (11.2/L) (Jl.g/L) (Jig/L) 
" 

17-PSTW-4 35,000 490 <50 

17-PSTW-5 49,000 700 <50 

.17-PSTW-6 49,000 590 <50 

17-PSTW-7 30,000 300 <50 

17-PSTW-8 39.000 260 <50 

17-PSTW-9 31,000 170 <50 

17-PSTW-10 ll~OOO 190 16 

17-PSTW-11 .. 6,800 71 <5.0 

" 17-PSTW-12 710 . <5.0 <5.0 

17-PSTW-13 3,900 100 25 

17-PSTW-14 380 36 11 

17-PSTW-15 1.5 <0.5 ,<0.5 

Rinse Blank <0.5 <0.5 <0.5 

• 

• 

· TABLE6 
Summary of Groundwater Results from 6-Month Post-Injection Geoprobe Sampling Event 

Naval Weapons Station 
Charleston, South Carolina 

Chloroform TOC Chloride Nitrite Bromide Nitrate Phosphate Sulfate 
(p.2/L) (mg/L) (mg/L) (mg/L) (mWL) (mg/L) (m2/L) (mg/L) 

<50 <1.0 708.0 <2.5 1.6 <0.5 <0.5 78.8 

<50 <LO 490.6/488.2 <2.5/<2.5 1.2/1.2 <0.5/<0.5 <0.5/<0.5 78.2176.6 

<50 <LO 225.6 <2.5 0.7 <0.5 <0.5 81.1 

<50 <1.0· 518.8 <2.5 1.7 <0.5 <0.5 39.4 

<50 <1.0 479.3 <2.5 1.7 <0.5 <0.5 35.0 

230 <1.0 51.2 <0.5 0.5 <0.5 <0.5 33.9 

48 <LO 861.9/853.5 <51<5· 2.3/2.l <0.5/<0.5 <0.51<0.5 96.6/9L2 

77 .. ~ <1.0 1878.0 . <10 4.0 <0.5 ,-.<0.5 132.5 
. ·-

<5.0. <LO . 514.4 <5 l.6 <0.5 . <0.5 96.8 

<5.0. <LO 1356.5 <10 3.7 <0.5 <0.5 125.9 

<0.5 <LO 1418.9 <10 4.0 <0.5 <0.5 177.1 

<0.5 <LO 2797.312797 .2 <51<5 1.9n.1 <0.5/<0.5 <0.5/<0.5 316/310.6 

<0.5 <1.0 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 

pH Conductivity ORP Temperature DO 
(JiS) (mV) (oC) (mg/L) 

5.51 1916 99.3 19.l l.06 

5.70 1138 71.2 20.8 0.45 

5.84 911 66.8 18.8 0.36 

5.46 1662 51.2 19.7 0.34 

5.3 1538 65.5 19.7 0.38 

5.04 396 168.1 18.9 0.41 

5.55 1932 57.8 19.7 0.46 

5.56 5050 56.4 20.4 0.68 

5.98 1512 37.8 19.4 0.99 

5.37 5350 52.4 19.2 0.21 

5.76 5040 33.4 21.4 0.41 

5.79 7800 52.5 20.4 0.37 

NA NA NA NA NA 
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11 CJ Tetra Tech NUS, Inc. BORING LOG Page_/_ of _L 

PROJECT NAME: NWSCHAALESTON BORING No.: 17Avo~ 
PROJECT NUMBER: CTO 137 I 0528 DATE: 3 -;:j):;>-~ 
DRILLING COMPANY: GREGG GEOLOGIST: WUOKWITH ~ 
DRILLING RIG· RHINO A TV DRILLER· ___,f.,......;_/.IJ-...c~K A-"")--=-'J:f--J-.,.60-:--7-

• MATERIAL DESCRIPTION PIO/F!O Reading (ppm 

Sample Depth Blows/ Sample lithology u 
No.BM (ft.) (i• o< RQC Recovety Change s Type 01 (%) I (0..pWFl) Soil Density/ N or 

Ill ., 
"'" c ., 

ROO Run Sample or Coosistency Remarks 0. .. Ci Ill 

"' No. Length Screened or Color Material Classification s E a. .s::. .. 
Intern! " E f ..!! 

Rock ·- II'> 0 ;: .. 
Hardness II'> Ill 0 

1/ 131'0l< w ~ tAJe (j..f!,A1Af L,,.i\..CIJJ '}J1 

::J_ i/ IS + $t '-·i 
OK."1 

I/ ()__f<AN ~ $ 11.:F"( CLA'f J1tlTflt'"f Cl 
~ 

S.-1 Lf / 'i/'( c 1'l: -, I 

"" ()/( '/ C' C> <? 

I/ ' 

b I/ 
I/ - \v LI IV DAhf 

S-2- 8 I/ 3/'{ 7 6'.-«£1 f°l~,A)Jfj 11l hdt)l 17 0 C> 0 v 1 51i.;-

/ 01::- J 
IO / 
I/ Jva lf e:.co ve.~'1 

~J I~ I/ : 

• I/ 8Kow ~ /;Ano.i-s11..r t-S/1 1.vs r -Po CJ Ci' 0 

/'-'{ I/ I I 12 p k? t7 0 

I/ ' I i 
-

~(.{ 16 I/ )/'{ ~ IV ·. \ 
,pf} 0 r:> 

o-~ f:.'i c> 

1/-
IB ~/ 
I/ 

~-s 
;,J.Q / 0·</y D"RI (,..iee...., ~/Li w/C!.4')1 Ml/ 

~L CJ CJ 0 a 

/ TD 
./ 201 Au6-ef lo IC, I 

/ sc RE:.&N R-18' 
/ 
/ 

·When rock coring. enlerrock brokeness. 

··Include monitor u~ading in 6 fool intervals @ borehole_ Increase reading lrequency ii elevated reponse read Drilling Area~-...., 

Remarks.: 4. ',.1,4ao C-0~~.,_4-=k,· 1

'_ HS.A - . _ · _ Background (ppm):j O 
Scr:~~~~·C:C di~C..1'c1V) of 511,(brmr foL ft oo~ 

Converted to Well: Yes )( No Well 1.0. #: __:_1_7..;..1"1..,.w'IC-l<--'O"-'&S...o=,_ _____ _ 

• 



Water Well Record 
Bureau of Water 

/ 7- ~"4/- .r. 5 

2600 Bull Street, Columbia, SC 29201-1708; (803) 898-4300 

1. WELL OWNER INFORMATION: 
Name:/VtU~/ l./f•1'4•1.! Ff • ./:>i..J j(t._../,r/,J 

(last) (first) 
Address: l !/I /Tr·J i:l'c: ... k R,;I 

City: tor;-1 lr,_tt k State: S( 

Telephone: Work: Home: 

2. LOCATION OF WELL: COUNTY: 

Name: 

Street Address: t 

City: )t. z ~ Zip: 
c;ld J{ 

Latitude: Longitude: 

3. PUBLIC SYSTEM NAME: PUBLIC SYSTEM NUMBER: 

4. ABANDONMENT: 0 Yes D No 

Grouted Deplh: from ft. to ft. 

*Thickness Depth to 

Formation Description of Bottom of 
Stratum Stratum 

-r.. fq:I 0 6 •' 

/f, • ..,,J . -Jo j;J I. II. rc.J l '' I .f'/ 

'Indicate Water Bearing Zones 

(Use a 2nd sheet if needed) 

5. REMARKS: 

0Jelled 'la.Bored 6. TYPE: CJ Mud Rolary 

0 Dug 0 Air Rotary 0 Driven 

0 Cable tool ~Other ~ r-·rl 

7. PERMIT NUMBER: 

8 .. USE: 

D Residential 

D Irrigation 

0 Test Well 

9. WELL DEPTH (compleled) 

I/'' fl. 

0 Public Supply 

O Air Conditioning 

B Monitor Well 

CJ Process 

0 .Emergency 

0 Replacement 

Date Started: .,~ / l Z. t't; 'I 

Date Completed: 7/i t fo • 
10. CASING: I.iii Threaded g Welded 

2. ;I 
Diam.:--------~- Height: Above[%llelow0 

Type: Ii PVC 

0 Steel 

--
1
-
1
-- in. to 

0 Galvanized 

0 Other 
+..z. )- ft. depth 

Surface ....;t. >- fl 

Weight ----------lb.flt. 

Drive Shoe? 0 Yes 0 No 

in. lo ft. depth 

11. SCREEN: 
Type: __ ..._/-'-//-~_,,. ______ Diam.: _ _..,,,··'--•

1
---,.--------

L 10' Slot/Gauge: -~·~O~/~Q~---- Length: _,.._...___,~--------

Set Between: 2f A ft. and I J' fl NOTE: MULTIPLE SCREENS 

---- ft. and fl USE SECOND SHEET 

Sieve Analysis [] Yes (please enclose) 0 No. 

12. STATIC-WATER LEVEL ------~- ft. below land surface after 24 hours 

13. PUMPING LEVEL Below Land Surface. 
fl. after ___ hrs. Pumping _______ G.P.M. 

Pumping Test: 0 Yes .(please enclose) 0 No 

Yield:---------------------------

14. WATER QUALITY 

Chemical Analysis 0 Yes 0No Bacterial Analysis 0 Yes 0 No 

Please enclose lab results. 

15. ARTIFICIAL FILTER (fllter pack) ~ Yes a NO I~ 

Installed from /,/ ft. to --------- ft. 

Effective size .cl d Uniformity Coefficient --------

16. WELL GROUTED? Ii) Yes 0 No 

C Neat Cement El Bentonite 0 Bentonite/Cement C Other -------
Depth: From ___ O ________ ft. to /) fl. 

17. NEAREST SOURCE OF POSSIBLE CONTAMINATION: ft.__ direction 

Type -----~ 
Well Disinfected 0 Yes 0 No Type: Amount: ·-------

18. PUMP: Date installed: Not installed C 

Mfr. Name: Model No.: 
H.P. ___ _ Volts. ____ Length of cirop pipe_ ft. Capacity __ gpm 

TYPE: 0 Submersible 0 Jet (shallow) 

0 Jet (deep) 0 Reciprocating 

19. WELL DRILLER: l'lt;/,~ /1r. ,bi 2 
Address: (Prinl) 106 t! .-{(~~"' .. ./ (<?.t} 

r.,._,.,,1,rv j /11 1 JC l. ''f j:f 

Telephone No.: ')'IV ~ l l - l(f:J If' 

O Turbine 

C Centrifugal 

CERT. NO.: 0 f i. 0 
Level: A B C D (circle one) 
D~DD 

Fax No.:{J1tfJ)'('JZ-V~ I' 
20. WATER WELL DRILLER'S CERTIFICATION: This well was drilled under 

s.,~'m";;i7Z' v-,:.~·~J/z,/ov 
WH11'0flllef 

If D Level Driller, provide supervising driller's name;· 

DHEC 1903(0712003) COPY 1 MAIL TO: S.C. DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL (ADDRESS ABOVE) 



r I LJ Tetra Tech NUS, Inc. BORING LOG Page I of _I_ 

PROJECT NAME: NWS CHARLESTON BORING No.: 
PROJECT NUMBER: CTO 137 I 0528 DA TE: 

/7"'41J06.5 

DRILLING COMPANY: GREGG GEOLOGIST: WUDKWYC 
DRILLING RIG· RHINO ATV DRILLER • .... 

MATERIAL DESCRIPTION PIO/FIO Reading (ppm 

Sample Depth Slows/ Sample Lithology u 
No.and (Ft) 6" or AOC Recovery Change s 
Type or (%) I (Depth/Ft.) Soil Oensityl N or fll .., 

AQO Run $amp!<> or Consistency c Remarks "' k 
N 

Ci. ., 0 ti) 

No. Length Screened or Color Material Classification s E a. .s= ... 
Interval Rock 

.. E f ~ 
t/l 0 

~ Hardness 
.. 

ID 

"' 

IV arro1 I)./ FINE SMD ... ,s 1t .. 1 Sl1 l)p..y 

2_ v l,5 ~ \. 

IV OIUr 
:.---- SI 1.- r-y ~ t..+y t., 

~-I '-I v 411'1 6r<e~ 

MCTf LcP 0 C> 0 c 

i/ DRy 
6 iV 
1/ ' ... '""' ~4 

S-;I. fj' v 3/1 \/ S 11..'1r-1.. •/ o + ll..A.v '!f L l>AJi p c:: 0 0 D 

v v BR1t ,J sin f..sA,1,JJ:> >M lv.eT 
10 / ' 

~\ 

v ~ 

• S-3 12 IV l/'1 'Ir 
,,. 

~ \i,.r 

/ 
I '1 v , NO ~e.c.ove;:R. .. I 
'/· .. 

.Lt.f 16 'V Of'( 

v 
18 v No Rf.Cave l!'f 

v C.~ £.'f JI L j ON Tl .p 
~5 ;io v 011 

v /0 . Alll.ER Torq' 

IV ;;)o' ._(C~EtL/J R.- I B 
v 
IV v 

Converted to Well: Yes 

• > 
No ---- we111.o. #: 17 Mwoti~ 



Water Well Record 
Bureau of Water 

2600 Bull Street, Columbia, SC 29201-1708; (803) 898-4300 
1. WELL OWNER INFORMATION: 

. Name /VlfU\/ IJ1'1'1~1J fl.{;.i..i /f4-·l•r/iJ 
(last) {first) 

Address l 1/I ,-r,..,/ Hc::-.. l R.A 

State .I( 

Telephone: Work· Home· 

2. LOCATION OF WELL: COUNTY: 

Narne: 

Street Address: t 
City: 5 t.. ~ ~ c. L c) J{ Zip: 

latitude: Longitude: 

J. PUBLIC SYSTEM NAME: PUBLIC SYSTEM NUMBER: 

4. ABANDONMENT: 0 Yes 0 No 

Grouted Depth: from ft. to ft 

•Thickness Depth to 
Formation Description of Bottom of 

Sllatum Stratum 

J,,;/ 0 6 •' 

/f,,..,,,.J "· j;.J 
J; II. J;.) t ii Ii"' 

'Indicate Waler Bearing Zones 

(Use a 2nd sheet if needed) 

· 5. REMARKS: 

0Jened l!l.Bored 6. TYPE: 0 Mud Rotary 

C Dug 0 Air Rotary 0 Driven· 

0 Cabletooi /z!':.0ther ,, ,..if 

7. PERMIT NUMBER: 

8. USE: 

0 Residential 

0 Irrigation 

0 Tes! Well 

0 Public Supply 

0 Air Conditioning 

JD Monitor WeU 

c. Process 
CEmergency 
a Replacement 

9. WELL DEPTH (completed) 

11'' ft Data Completed: ?Info 
10. CASING: Ii Threaded tl Welded ,, 

Diam.: Heioht:Abov~O 
Type: II PVC c Gaf\lanizad Surface .,.;t • >- ft. 

D Steel D Other +..z, )~ Weight ---------.-. lb.Jft. 
in. to ft. deplh Drive Shoe? C Yes 0 No 

in. lo ft. depth 

11. SCREEN: 

Type: /"VC 
Diam.: ---=-----------

SloVGauge: • QIQ Length: l'6' l 0 
/ 

Set Berween: f{....r ft. and /J" ft. NOTE:MUl.llfll..ESCREENS 

----fl. and ll USE SECOND SHEET 

Sieve .Analysis 0 Yes (pleBSe enclose) 0 No 

12. STATIC WATER LEVEL -------- ft. below land sl.Wface after 24 hourB 

13. PUMPING LEVEL Below Lana Sun~. 

------ ft. after ___ hrs. Pumping 
______ G.P.M: 

Pumping Test: 0 Yes (please enclose) Q No 

Yield:·------------------------

1.C. WATER QUALITY 

Chemical Analysis 0 Yes DNo Bacterial Analysis 0 Yes 0 No 

Please enclose lab, results. 

15. ARTIFICIAL FILTER (filler pack) Ill Yes a No I r-.1 
Installed from ,/,/ ft. to ___ «r _____ It 

.Effective size lll!ill ..:( Unifonnily Coellk:lent ---~---

16. WELL GROUTED? .EJ Yes D No 

C Neat Cement B Bentonite 0 Benlonits/Cemenl 0 Olher -------
Depth: From 0 rt. to /) ft. 

17. NEAREST SOURCE OF POSSIBLE CONTAMINATION: __ It.__ dll'9dlon 
Type _____ _ 

W.eu Disinfected a Yes D No Type: -----

18. PUMP: Date installed: --------....,---- Nol lnetalled c 
Mir. Name: --------Model No.: --.-.,---------
H.P. Volts..,___ Length of drop pipe _ ft. Capacity ·-- gpm 
TYPE: O Submersible a Jet (shallow) 

0 Jet (deep) C Reciprocating 

19. WELL DRILLER: Pia:/,~ 11"r.J"-J 
Address: (Print) 10, a."' ('! ... rl .. ,, Rv 

J.._,.,,..., i It•) 1 c t. ''113" 

Telephone No.: '.}YU J> ll. -Y<://f' 

0 Turbine 

0 Centrifugal 

CERT. NO.: 01, b 
Level: A B C D (cirde one) 

0'500 

Falt No.: lt'f l) '(' J Z. -'/~ f \ 
20. WATER WELL DRILLER'S CERTIFICATION: Thie wet -drilled und« 

If D Level Driller, provide supervising driller's name: 

DHEC 1003 (071200)) COPV 1 MAIL Tb· S.C. DEPARTMENT OF HEAL TH ANO fNVIRONMENTAl. COHTROl (ADDRESS ABOVE) 



t j LJfefra Tech NUS, Inc. BORING LOG Page of _1_ 

PROJECT NAME: NWS CHARLESTON BORING No.: I 7 ,,ttwo-ts 
PROJECT NUMBER: CTO 137 / 0528 DATE: 3 -.:1.::i..-o "I 
DRILLING COMPANY: GREGG GEOLOGIST: WUDKWYCH 
DRILLING RIG- RHINO ATV DRILLER· ..... 

MATERIAL DESCRIPTION P!O/FIO Reading (ppm) • Sample Depth Blows/ Sample Lithology u 
No. and (Ft.) G• or AQC Reeovery Change s Type or or (%) I (Depth/Fl.) Soil Density/ N : 

c ., [!) .. ;:., 
ROD Run Sample or Consistency Remarks Q. ~ 0 Ill ., 

No. Length Scre-ened or Color Material Classification s E 0.. .<= 
~ lnterval Rock .. E ~ . tll 

"' 
0 

~ Hardness in [!) 

/ 6 ~()i. 11p..VB' S4,(.?0+51 /..../' 51-, 

2 / 1,5 
ORy l').(',v•,; Jtt-7'/ Ct.A'! €L 

/ -(flt• , 1-tlnJ..UJ 

~-I 4 / i/'1 I 

I DAJ1f C:> 0 0 iO 

I/ 
6 I/ 
i/ 

1.5 . / 
S-2... 8 !/ J..//'1 \1 

'.,,I ... 
WEI - ."'-.,&Alf) /I A 'I",.. 0 0 0 0 

/ 8 v 
B~ IJ'q::::INC SA#D 5)) 5-SILT •. 

!() 1/ Gi.£.~ I wt! lbO 

/ I 11 :) 
I ~ 

• 5-5 tJ- / 3/'{ clt I 0 0 0 tJ 

/ Poof{ tc.c IJVt::~"'I 

/?-/ I/ (') ~lt).I" e: P.Vl". $.Ant> 

I/ Ii •l' ,: I 1 .. :f . ,; 0 0 4J /) 

>-1 16 I/ o I'-! lb 
/ V. S1/:T 

OA-~ 
I".. fl"' ~ 5 < ANVi !I er !-t.v.-1 11l 

18 / _JJL /' l { iver 
/ I )/t1'/$A}A,rfr/ L_ LA'I ) CL 

~-5 ;lo / 'if/ \V I I s-,Hl!Lu ht> if£ Q 0 tSASJ! 0 0 a 
I/ TD 

/ :i.d AIJt.ER ID l '1 ' 
/ Sc. fEEA! 8 1

- ur 
/ 
/ 

·When rock coring, enter rock brokeness. 

··Include monitor reading in 6 foot intetvals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: t.f'l111t-to Coti;. L/.' 11 HfA · . 

Converted to Well: Yes • Well l.D. #: 17)1W0 7 5 



Water Well Record 
Bureau of Water 

2600 Bull Street, Columbia, SC 29201-1708; (803) 898-4300 
1. WELL OWNER INFORMATION: 

NameJtltt.J, I Llty•>IJ fl,.(;" .i /ft...,/, r Ii J 

(last\ (firs!) 
Adaress: l. 1 .II IT<·,/ Q~..,. k R.I' 

Staie· Sc 

Telephane Work· 

2. LOCATION OF WELL: COUNTY: 

Name: 

Street Address: t . re ..... 
City: .) (.. ~ c_ l 0 J{ Zip: 

Latitude: Longitude: 

3. PUBLIC SYSTEM NAME: PUBLIC SYSTEM NUMBER: 

4. ABANDONMENT: 0 Yes 0 No 

. Grouted Depth: from ft. to ft. 

·Thickness Depth to 
Formation Description or Bottom or 

Stratum Stratum 

0 ' ·' , 

l '' II'' 

7. PERMIT NUMBER: 

8. USE: 

0 Residential 

0 Irrigation 

0 Test Well 

0 Public Supply 

0 Air Conditioning 

B MonitorWeU 

0 Process 

D Emergency 

a Replacement 

9. WELL DEPTH (completed) 

1 l' ft. Cate Completed: 7ftt fo"" 
10. CASING: Ii Threaded 1J Welded 

2. •' Diam.:--=---.,.------ Height AbovelibelowO 

• 
Type: II PVC 0 Galvanized Surface ~. ,- ft. 

0 Steel c Other 

"" in to 
+..z,r 

ft. depll'l 
in. lo fl. deplh 

11. SCREEN: . 

Type: /."VC 

Slol/Gauge: • OH~ 
Se1 Between: '.i ..... ft. and 

Weight ---.......,..----- lb.Ill 

Drive Shoe? C Yes 0 No 

...L.. #, 
Diam.: --"'---------.A"" i0 I Length: __._..._ _ ___...__ ___ -..,. __ 

IJ': II. MOTE:MULTIPU:SCREENS 

fl. and --- II. USE SECOND SHEET 
Sieve Analysis C Yes (please enclose) 0 No 

12. STATIC WATER LEVEL --------

13. PUMPING LEVEL Below land Surface. 
ft. alter __ _ tn. Pumping 

Pumping Test: [J Yes (pleaso enclose) C No 

Yield: 

14. WATER QUAUTY 

______ GP.M. 

Chemical Analysis 0 Yes (]No Bacterial Analysis Q Yes C No 

Please enclose lab results. 

15. ARTIFICIAL ALTER(fillerpack) Ill Yes a No I r-... 
Installed from /~ ft. IC> __ .;.....;;<T;...._ ____ II. 

Effective si~e d,.;? Unilormity Coelfk:lent 

16. WELL GROUTED? 1iJ Yes 0 No 

C Neat Cement 8 Benlonite 0 BentoollefCement 0 Olher -------
Depth: From 0 · ft. lo II ft. 

17. NEAREST SOURCE OF POSSIBLE CONTAMINATION: __ ft_. _ dlredlon 
Type _____ _ 

WeJI Oisinfecled [J Yes 0 No Type; -----

1--------------+-----+--'-----1 · 1s. PUMP: oa1eins1anect: ----------

'Indicate Water Beating Zones 

!Use a 2nd sheet ir needed) 

5. REMARKS: 

6. TYPE: C Mud Rotary 

D Dug 

D Cable 1001 

0 Jened 'la. Bored 
· · 0 Air Rotary ,,/ 0 Driven 

/!Cattier /0t1,..r/ 

Mfr. ·Name: -------- Model No.: 
H.P .. ___ _ Volts ___ Lenglh of drop pipe_ fl. Capaeity -- gpm 
TYPE: O Submersible [J Jel (shallow) O Turbine 

0 Jel (dlt!ep) C. Reciprocating D Centrifugal 

19. WELL DRILLER: P-';1,/l' l""r • .JG7 ~ERT. MO.: 01,0 7 
Address: (Prinl) IOt (j, i /~,..,./ .. '/ rretJ Level: A B C D (dlde one) 

r...-...~vill•J1~ l''U.3' Cl 1!51 o o 
Telephone No:: /.rvv J' IL-Yt//~ Fax No.:UlfV'i'J'l.-V~ I\ 

20. WATER WELL DRILi.ER'S CERTIFICATION: This waM _.drilled under 

~·~7Ji4~V-~~-Yu101 
-- • 

II D ''"' ""'~" '""'~' .._,..,, •• ""'''" "'"'"' T 
DHEC 1903 (01/2003) COPY 1 MAR. TO: S.C DEPARTMENT OF HEAL TH AND ENVIRONMENT Al C()NTR(')L {ADDRESSABOVl!I 



Log of Soil Boring 
Project:SWMU 17 Injection Pilot Test Solutions-IES Project No.: 1090.02A3.ESTC 

Client: ESTCP 

Boring Number: 17PS-01 

Page: 1of1 

Project Location: Naval Weapons Station City: North Charleston, SC 

Drilling Method: Hollow Stem Auger 

Date Started: March 24,2004 

Initial Water Level: 

Logged By: D. Hirth Checked By: Total Depth of Boring: 20 

0 
Q I I 

-2 

-4 

5-

6-
: 

7-

~ 8. 

9-

10-= 
. 

11-
-12 

12 -

13: 
: 

14-: 

15-

16-. . 
17-: . . 
18~ . 
19-: 

-20 -
20 · 

. 
21~ 

. 
22-

SUBSURFACE PROFILE 

(OL) 
Organic 

(SC) 

Description 

Ground Surface 

Tan Sandy CLAY with Orange Streaks 

(SC) 
Tan Sandy CLAY with Orange and Green 
Streaks 

No Recovery 

(SM} 
Wet Tan Silty SAND 

20 ft 

..I.. Solutions Industrial & Environmental Services, Inc. 
9 3722 Benson Drive 

Raleigh, NC 27609 
(919) 873-1060 

1 MC 

2 MC 

3 MC 

4 MC 

5 MC 

Ft.QI 
Date Finished: March 24,2004 

Final Water Level: 2.9 
Total Depth of Well: 18 

1 

25 

178 

94 

t25 . 
IJ---·-··'· .......... ···•··············· ............ . 

~7 I 

94 
...•.......... ; ................ ; ............•• i...... -··I 

67 

TCEin Soil 
(mg/kg) 



Water Well Record 
Bureau of Water 

2600 Bull Street, Columbia, SC 29201-1708; (803) 898-4300 

1. WELL OWNER INFORMATION: / 
Name /lft:.nl 1-'t)#rJ.1 Jf.:f,·r.>. . .)/C(,.r/r-,· u,,.J 

( lasu (first) 

Address Z JI' /f'r;t.Jtfhl, /(r/ . 

Srate: J '<.. Zip: C' 'II/)-

Telephone: Worl« Home· 

2. LOCATION OF WELL: COUNTY: 

Name: 

St re et· Address: 

City J f; '(/ C\ b!J J 
1 

Zip 

Latitude: Longitude: 

3. PUBLIC SYSTEM NAME: PUBLIC SYSTEM NUMBER: 

4. ABANDONMENT: D Yes 0 No 

Grouted Depth· from ft. to ft. 

'Thickness Depth to 
F ormalion Description of Bottom of 

Stratum Stratum 

0 (, '. 

t J) ) f') 

'Indicate Water Bearing Zones 

(Use a 2M sheet if needed) 

S. REMARKS: 

6. TYPE: 0 Mud Rotary 

0 Dug 
.a Cabte 10o1 

0 Jened tiJ Bored 
0 Atr Rotary 0 Driven 

J! Other ,,4. ./,...,cl 

7. PERMIT NUMBER: 

8. USE: 

D Residential 

0 Irrigation 

OTestWetl 

0 Public Supply 

0 Air Conditioning 

Ci!- Monitor Well 

9. WELL DEPTH (completed) Date Staned: 

Jj' J ft. 

10. CASING: II Threaded CWelded 

0 Process 
0 Emergency 

a Replacement 

Diam.: __ t __ ·_' ------- Height: Above~O 

Type: at PVC Cl Galvanized 

9 
0 Steel 0 Other 

.,, "'-l!9 r in. lO I 1 It depth 

Surface "Z. " ft. 

Weight --------- lb.lft. 
Drive Shoe? Cl Yes 0 No 

in. to ft.' depth 

11. SCREEN:~V ( G ,,, 
Type: £-..:. Diam.: -----.,--------

0 ~to' 
Slol/Gauge: ~-0,,...1~------ tp'glh: -~=---'-;_,.-------
Set Between: C/ ~ It and / fl NOTE: MUL'flPt.E SCREENS 

---- It and ----II. USE SECONDSHEET 
Sieve Analysis Cl Yes (please enclose) 0 No 

· 12. STATIC WATER LEVEL II. below land surlace after 24 hours 

13. PUMPING LEVEL Below Land Surface. 

------ ft after ___ hrs. Pumping 
_______ G.P.M .• 

Pumping Test: O Yes (please enclose) C No 

Yield:--------------------------

14. WATER QUALITY 

Chemical Analysis 0 Yes ONo Bacterial Analysis 0 Yes C No 

Please enclose lab results. 

fl 
15. ARTIFICIAL FILTER (filter pack) fir Yes 0 No 

Installed from 11 II. lo I P 
Effective size pi: 6 Uniformlly Coelllcienl _... ______ _ 

16. WELL GROUTED? !iii Yes D No 

0 Neat Cement Jil Bentonite 0 BenlorlltelCement [] Other -------

Depth: . From ft. IO _ _.;J_./'-------- It. 

17. Ni:ARfST SOURCE OF POSSIBLE CONTAMINATION:__ It.__ dif9ction 
Type _____ _ 

Well Disinfected C Yes D No Type: Amounl: ------

18: PUMP: Date instaUed: Not lnll8lled D . 
Mir. Name: Model No.: 
H.P. Volts Length of dtop pipe _ ft. Capacity __ gpm 

TYPE: Q Submersible 0 Jet (shallow) 0 Turbine 

Cl Jet (deep)· CJ Reciprocating C Centrifugal 

19. WELL DRILLER:~/;;. ~"' ~) CERT. NO.: 016 0 7 
Address:(Print)/d/.D•f/•n.1 .. J,'<t/ Level: A B c o (cirdeone) 

.r .. .___,,,..,;ni.JU~>VJ';:> a B CJ CJ 

Telepl)one No.: f'n .P .?-t -1.{5 I.I' F~x No.: /.JyJ) I J"r. - 'I~) 
20, WATER WELL DRILLER'S CERTIFICATION: This well was drilled under 

my direction and this repor1 is true to lh~ best of my knowledge and belief • 

._:!@:~fl-_· ·. __ .oat•= _Jl;_rfoy 
WalDn- ,/~ 

If D Level Driller. provide supervising driller's name: 

OHEC 1003 (0712003) COPY 1 MAIL TO: SC. DEPARTMENT OF HEAL TH AND ENvtRONMENTAL CONTROi.. (ADDRESS ABOVE) 



Log of Soil Boring 
Project: SWMU 17 Injection Pilot Test Solutions-IES Project No.: 1090.02A3.ESTC 

Client: ESTCP 

Project Location: Naval Weapons Station City: North Charleston, SC 

Boring Number: 17PS-2 

Page: 1of1 

Ft. !JI 

Drilling Method: Hollow Stem Auger 

Logged By: D. Hirth Checked By: 

SUBSURFACE PROFILE. 

Date Started: March 24,2004 

Initial Water Level: 

Total Depth of Boring: 20 

SAMPLE 

Date Finished: March 24,2004 

Final Water Level: 2.9 

Total Depth of Well: 18 

t: 
0 .5 -0 
~ co .c. .c Description 

TCE in Soil 
(mg/kg) 

~ 0..Q5 E 
W
- Cl) CJ) >-

0 

-1 

-7 

-16 

0 u.. (/) 

Ground Surface 
O: 111 (OL) 

- I I 
1-: !'-...Organic 

: . (SC1 
2- I . 

: Tan Orange Clayey SAND 
3.: ---
4.: ---
5..: . 

: 

11-: -
1a..: 

-
19.: -. 

(SC) 
Tan Orange Green Clayey SAND 

(SM) 
Wet Silty SAND 

Cave In 

H 
1 MC 

~1 

115 
2 MC 

-

156 - ' - , 
I 

162 
3 MC •. 

91 
. 

82 
4 IMC ·-

50 
·~ 

~o 

5 MC -
~04 
····•······ -20 2o~·f--1--~--~-------------'-----------;1--4-&...L.J---1---'-~ -

21-: . . 
22-

20 ft 

..J... Solutions Industrial & Environmental Services, Inc. 
Wa122 Benson Drive · 

Raleigh, NC 27609 
(919) 873-1060 

-

I 
! 

•. 

·····-· 



Water Well Record 
Bureau of Water 

/ 7-r'J--OC... 

2600 Bull Street, Columbia. SC 29201-1708; (803} 898-4300 
1. WELL OWNER INFORMATION: 

Name /11'.cn I J,-lt",crJ.1 Jft f,·f>..~/C~ .. ,./,.,. ft.,.J 
11asl) (first) 

Address l ]I' /f., d .tf.~A /(t/ 

Slate .J( 

Telephone Work Home· 

2 .. LOCATION OF WELL: COUNTY: 

Name: 

S1reet Address 

C11y J ',.,.., I ti Zip 
cJ t'\OvJf 

Latitude 

3. PUBLIC SYSTEM NAME: PUBLIC SYSTEM NUMBER: 

4. ABANDONMENT: . D Yes 0 No 

Grouted Depm· from ft. to ft 

'ThiCkness Depth to 
Formation Descriphon of Bottom of 

Stratum Str!ltum 

j () t" 

f,·/i c:-A / J} ) f') 

'Indicate Water Bearing Zones 

(Use a 2ncl sheet 1f needed) 

5. REMARKS: 

D Jened 6. TYPE: C Mud Rotary 

D Dug 0 Air Rotary 0 Driven 

0 Cable loot .!I Other /}../•·"',cl 

7. PERMIT NUMBER: 

8. USE: 

0 Residential 

0 lrrlgalion 

0 Test Well 

0 Publk: Supply 

0 Air Conditioning 

Cil- Monitor W.eU 

9. WELL DEPTH (completed) Date Started: 

j.f I 11. 

1J Welded 10. CASING: • Threaded 
t .• Diam .. __ ..._, ______ _ 

Height: AtKw~O 
Type: 1:it PVC C Galvanized Surf- "l..... .. 

L, Cl Steel tJ Other 
T f:9 J in 10 I J ll depll! 

Weight ---------lb.Ill 

Orfve Shoe? c Y•• c No 

in. 10 -· ---"· depth 

11. SCREEN: .#V c G ·~ 
Type: ~ Diam.: --.....,.-..,----,-------

Slol/Gauge: ~· O~J_O=------- t.plh: · ~ l 0 ' 

Set B.etween: 'i id!" II. end / ft. NOTI!: llULTIPLI 9CRS!Na 

----11. and --- l Ull! IEOONOIHEET 
Sieve Analysis 0 Yes (please encloae) 0. No 

12 .. STATIC WATER LEVEL --------

13. PUMPING LEVEL flelow Land Surlace. 
fl. after ___ hrs. Pumping ------.G.P.M. 

Pumping Test: [J Yea (plea1e enclose) C No 

Yield:-------------.,.------------

1<t. WATER CiUAUTY 
Chemical Analysis D Yes Q.lo · Baclerial Analylis 0 Yee 0 No 

Please enclose lab results. 

15. ARTIFICIAL FILTER (1111« pack) s Yea a No I r.I 
· Installed from /I ft. ID __ __;._r ______ R. 

Effective size 1* 6 Unllomllty Coefllclenl 

US. WELL GROUTED? 1iiJ Yes Q No 

C Neat Cement 11 Bentonita 0 BenlOrlit~ 0 Olh« -------
Depth· From ft. lo I J fl. 

17. NEAREST SOURCE OF POSSIBLE CONTAMINATlOH: __ ·ft.__ d1recllon · 
Type _____ _ 

Well Oisi.nfecied 0 Yes 0 No Type: ----- Amounl: ------

19. PUMP: Dale installed: ------------ Not lneUlllld a 
Mir. Name: --------Model No.: 
H.P. Volts. ___ Length of drop pl1>41 _ ft. Capdy -- 1i1P"" 
TYPE: 0 Submersible 0 Jet (1h1llow) 0 Turbine 

0 Jet (deep) C Reciprocating 0 Centrifugal 

19. WELL DRILLER:~/;; ,,l??c;t:;) 

Address: (Print) ./d / ..o .. #•"'~i..J Jt t/ 
.r ... __ .,...,; 11,J f (' ~ 11/J'/ 

CERT. NO.: 01 6 0 7 
l..ewll: A B C 0 (cin:le one) 

08100 

20. WATER WELL DRILLER'S CERTIFICATION: Thie W91- ltllled lftw 
my direction and this report is true to the best of my ~ and bellef. 

-t~ J/J.FfoY 
Dela:-----

. If D Level Driller, provide supervising driRer's name: 

OH!'C !C.I01 I071:.?.003l COPY 1 MAii TO· SC DEPARTMENT OF HF.Al TH ANO ENVIRONMENTAi t":OHTROl fAOORESS ABOVE I 



Log of Soil Boring 
Project: SWMU 17 Injection Pilot Test Solutions-IES Project No.: 1090.02A3.ESTC 

Client: ESTCP 

Boring Number: 17PS-3 

Page: 1 of 1 

Project Location: Naval Weapons Station 

Drilling Method: Hollow Stem Auger 

Logged By: D. Hirth Checked By: 

City: North Charleston, SC 

Date Started: March 25,2004 

Initial Water Level: 

Total Depth of Boring: 20 

SAMPLE 

Ft.~ 

Date Finished: March 25,2004 

Final Water Level: 2.2 

Total Depth of Well: 18 

PID Field Screen 
a----...-.......,___,~~~~~~~~~~~~~~~-1--ro--....-_..~---4 • ppm. • ~ 

~ 250 500 750 0.. TCE in Soil 

SUBSURFACE PROFILE 

~ ovJtFlef<fStreen ~ (mg/kg) 
8 • ppm • oo 
& '-~90 590 750 ·- ~ 

Description 

Ground Surface 0 
0: I I I (OL) 

• I I Q . 1-: r-.. rgamc l -1 

2i (CL) 
: Tan Orange CLAY 

1 MC 

3-: 
: 

4.: ---
5.: ---a.: - 2 MC 

-
7~ 

ai~~~-(-CL-)~~~-.~~~~~~~~~__. ...... --..-1----1~....._. _ _.._.___,~~-i---1 

: : t I\ Gray Green CLAY / 

-8 e-
9~ •J: (GW) 

1 O,_: .. : tan Orange Wet SAND - .. 
: •:. 

11-: .... 
- 0 • -.. 

12-: •:. - ... -
13,:: .. ~ -.. . . : •:. 
14.: ... 

~:: 
15-:·:· 

: 0 0 

15.: .. : -.. 
·:to .0 - . 17-: • 0 

: (t: 
18.: ::. 

- 0 : .. 
-19 19·. 

:17// (CL) 
--2_o_, 20~ ~ ""Dark Gray Clayey SAND 

-
21-= 20 ft . -
22-= 

~Solutions Industrial & Environmental Services, Inc. 
93722 Benson Drive· 

Raleigh, NC 27609 
(919) 873-1060 

3 MC 

4 MC 

5 MC 



. /71'7r-oJ 

tiif E C 
Water Well Record 

-~ 
. Bureau of Water 

2600 Bull Street. Columbia, SC 29201-1708; (803) 898-4300 
1. WELL OWNER INFORMATION: 

Name /f,/c;Jtl (,J''YJrJ., J~f;be;/Cl..1orA•1· (,,..J 
7. PERMIT NUMBER: • (la~tl (first) 
8. USE: 

Aaaress (]I' /('., rl J!,~ /, /(,/ 
0 Residential 0 Publlc Supply c PrOCMS 

C11y .t!fc. •:t (>ul Sr are J''(_ z,p c 'Y"r 0 lrrigalion C Air Condlllonlng OEmergency 
O Test Well DJ- Monilt:W" Well c~ 

Telephone Work Home· 9. WELL DEPTH (completed) 0.le S!Jllted: ..J/l ,-/o.f 

2. LOCATION OF WELL: COUNTY: 1.3.. J ft. Date Completed: ']/l.S/tJ. -{ 
Name: 10. CASING: • Ttveadlld IJ Welded 
Street Address Diam.: 

t ,. 
Height:~Cl 

City. ]'""' b 21p 
Type: 151 PVC 0 Galvani:ted Sul1tat 'Z. ..... .. 

cJ C\ 0Jf L 0 Steel c Other Weight l>.Jll 
.., t!Jr in.10 iJ CYe• CNo Latitude: longitude: ft. deplh DllWI Shoe? 

in. to fl. depth 

3. PUBLIC SYSTEM NAME: PUBLIC SYSTEM NUMBER: 11. SCREEN:/V C z ,, 
Type: Diam.:. 

,?"' lo' Slot/Gauge: .Cl{. 0 L;JPVlh: 
4. ABANDONMENT: 0 Yes 0 No 

Set Between: f ..,i.CP' It. and / ft. MOft: IMJL:r .. ..2 ICREINI 

ft. find ll Ull IECONO IHleT 
Grouted Deprh· rrom fl. to It. Sieve Analysis 0 Yes (plea1111 enclose) C No 

'Thickness Depth to 
12. STATIC WATER LEVEL It below land ll.l'flce .... 2-4 houri 

Formation Descnpllon of Bottom of 
Stratum Slralum 13. PUMPING LEVEL BelOw land SUtfac:e. "·; 

tt. arter In. Pumping G.P.M. 
~ r·J 0 (, '. Pumping Test: C Yes (please enclose) Cl No .?cl..., ._)# . , t JI } f') Yield: 

~..>II)/:..). f,'/i, J;....:,cA U. WATER QUAUTI' 
/ 

..,, 
Chemical Analysis 0Yes l>io Bacterial Analyti1 0Yea CNo 

Please enclose lab resuns: 

15. ARTIFICIAL FILTER (fillet pack) 6J Yes 0 No 
JP Installed from II ft. lo ll 

Effective size fit. ;z Unllomllly Coefllclent 

111. WELL GROUTED? fiiill Yes DNo 

0 Neat Cement JI Bentonite a aen1on11e1c-it DOhlr 
Depth: From r'> ft~ 10 'l fl. 

17. NEAREST SOURCE OF POSSIBLE CONTMICNATION: -- ft_._ dlrecllof! 
Type 

Well Disinfected C Yn D No Type: Atnounl: 

18. PUMP: Date installed: 
. 

Nol Ntalltld c 
Mfr. Name: Model No.: 

H.P. Volta Length of drnp pipe_ fl Capdy _ gpm 

TYPE: O Submersible C Jet ( 1hatlowl Q Tlll'blM 

O Jet (deep) Cl Reciproc:.ling Cl Centrlf\lgJll . 

19. WELL DRILLER: ;l'iil:/,:O ~'""i CERT. NO.: 016 0 7 
~- Ad<lresa {Print) ./<!I ,o. 'II•.,...,,.,) t/ LllYel: A 8 C D (drcle one) 

. f,._.._&,v; llJJ f<'(>V.r:> 0800 

'lnd1ca1e water Bearing Zones TelepnorniNo.:tf'f'l l P.rt. ... i../">l.P Fax No.: JvJ) ff'l.-V~) C:, 
20. WATER WELL DRILLER'S CERTIFICATION: Thia WlillWM drtlled under 

(Use a 2nd sheet if needed) my direction and lhis repot1 is true IO the best or my knowledge and btlllet. 
5. REMARKS: 

·~· - Jl;.1/oy .. .., ~~''""' ~ Dele: w.., Onllef 

6. TYPE: 0 Mud Rotary Cl Jetted i3 Bored Ir D Level Driller. provide supervising driller's name: 
0 Dug 0 Au Rotary 0 Driven 

0Cable1001 Ji! Other /tpnd 

lHEr. 1()(H 107120031 COPY 1 MAii TO: S C ·DEPARTMENT OF HEAL TH AND ENVIRONMENTAL CONTROi. (AOORfSI ABOYEI 



Log of Soil Boring 
Project: SWMU 17 Injection Pilot Test Solutions-IES Project No.: 1090.02A3.ESTC 

Client: ESTCP 

Boring Number: 17PSl-1 

Page: 1of1 

Project Location: Naval Weapons Station City: North Charleston, SC 

Ft.~ 

Drilling Method: Hollow Stem Auger 

Date Started: March 25,2004 
Initial Water Level: 

Date Finished: March 25,2004 
Final Water Level: 2.4 

Logged By: D, Hirth Checked By: Total Depth of Boring: 20 Total Depth of Well: 18 

SAMPLE PIO Field Screen 
i--~...-....,.--.~~~~~--~~~~~~------.f.~...-............................. _.. • ppm • ~ 

li; ,.... ?:- 250 590 7~0 ~ 
ffi ~ ro ~~ ~.UVA Field Screen ro 

SUBSURFACE PROFILE 

Description 

Ground Surface 
Q - I I 

(OL) • I -1-: - ~Organic / 
'---~~~~--~~~~~~---' 

··rcLJ 
Tan Orange CLAY 

2.: ---3-: --4-: -
s-= ---6 a~=ua.1--~~~~~~~~~~~~~--1 

: (CL} 

-8 
77. Tan Orange Green CLAY 

--.- 8-:: --9-: 
(SM) 
wet Tan Silty SAND 

-
10~ --
11-: 

-
12~ -
132" 

14~ 
-

15..: 

16-: 
: 

11-: --
-19 1a-= : 

19-:: 

-20 : 
20= 

: 

(SM) 
Light Gray Silty SAND with Some Clay 

20 ft 
21-: --
22-

.J..solutions Industrial & Environmental Services, Inc. 
W122 Benson Drive · 

Raleigh, NC 27609 
(919) 873-1060 

~ ~ ~ a> :S: o 8 • · ppm • ~ 
:::> ro ~ g; .2 o m 2eyo 590 750 ro 
Z©-1-lllU.0:: - I ..J 

l 
I 

•···--·····f· ··············•···············+··-·--·····-... 

• 

TCEinSoil 
(mg/kg) 



Water Well Record 
Bureau of Water 

// /J.Z- 0/ 

2600 Bull Street, Columbia. SC 29201-1708; (803) 898-4300 
1. WELL OWNER INFORMATION: 

Name/14"'~ I /..,/.r~l'··'-'J J'/<t-1,'f>-/ c<..,,.ft..",.J 
(last) (rirsl) 

Address 2 ]/' lft ,,/ ,gc...,ft /?t/ 

Telephone Work Home: 

2. LOCATION OF WELL: COUNTY: 

Name: 

Street ·Address· 

City r c;-- ~ • L t,Je Zip: 
~r '-" 

Latitude. Longitude: 

3. PUBLIC SYSTEM NAME: PUBLIC SYSTEM NUMBER: 

4. ABANDONMENT: 0 Yes 0 No 

Grouted Depth: from ft. lo ft. 

•Thickness Depth to 
Formation Description 

•tndicate Water Bearing Zones 

(Use a 2nd sheet if needed) 

S. REMARKS: 

6. TYPE: C Mud Rotary 

D Dug 

0 Cable tool 

D Jetted 

0 Air Rotary 

OOlher 

of Bottom of 
Stratum Stratum 

() /?/' 

a eoroo 
)!i(oriven 

7. PERMIT NUMBER: 

8. USE: 

0 Residential 

0 Irrigation 

CJ TestWel! 

0 Public Supply 

0 Air Conditioning 

1J Monitor Well 

c Process 
0 Emergency 

0 Replacement 

9. WELL DEPTH (completed) Date Started: 

ft: Date COmpleted; f/l f',A 'I 
10. CASING: Threaded 1J Welded 

Height: AboY~~o Diam.: /"' 

Type: ff PVC 0 Galvanized Surface ! ' .., ft. 
D Sleet 0 Olher Weight lbJll 

".:!. ' in. lo /,3!. ft. depth Drive Shoe? eves· ONo 
in. to ft. depth 

11. SCREEN: 

Type: &C 
SfolJGauge: ' 4 J O 

/ .'J 

Diam.: ---.-....,,.---:--------..,?" ·10 1 

Set Be!Ween: I -fl 
length: -------'--=-----.....,.--

ft. and Lef ft. NOTE:MUl..11Pl£SCREENS 

---- ft. and --- ft. use SECOND SHEET 
Sieve Analysis 0 Yes (please enclose) 0 No 

12. STATIC WATER LEVEL -------- ft. below land surface aftat 24 hours 

13. PUMPING LEVEL Below land Surfi!QI. 

------ fl. alter __ . _ hrs. Pumpil'lg ------G.P.M. ' 
Pumpmg Test: 0 Yes (please enclO$li) 0 No 

Yield: 

14. WATER QUAUTY 

Chemical Analysis 0 Yes O>lo · Bacterial Analysis 0 Yes 0 No 

Please enclose lab results. 

15. ARTIFICIAL FILTER (ftfterpack)~Yes 

Installed from ......,..----.------- tt to --------ft. 
E flectwe si2e Unlfonnity Coeflicient 

16 •. WELL GROUTED?_a.ves 0 No 

C Neat Cement JlfBentonile [] BentoniteJCement ci Olher -------
Depth: ·From b ft. to / .J' ft. 

17. NEAREST SOURCE OF POSSIBLE CONTAMINATION: -- ft.__ dlrectloll 
Type _____ _ 

Well Disinfected C Yes D No Type: ----- Amount:·------

18. PUMP: Date installed: ----------- Not Installed a 
Mir. Name: ________ Model No.: 

H.P. Volls length of drop pipe_ ft. Capacity __ gpm 
. TYPE: 0 Submersible C Jel (shallow) · 0 Turbine 

[J Jet (deep) CJ Reciprocaling 

19. WELL DRILLER: fi':7 ~",,/'Ir) 
Addre5$: (Print) /« /J':,.~ '"'.A. Y /e.-1 

.r...._...,..,,.1), re c-;~YJ 
. J . 

Telephone No.: (r'U) J .!J' - '>1,J>' 

C Cenltifugal 

CERT. NO.: CJ/ 7 
Level: A Af" C O (cittle one) 

o\ oa 
Fax No: WYJ ,PJt -'1~/j 

. 20. WATER WELL DRILLER'S CERTIFICATION: This weft was drifted Ullder 

my direction and this repon is true to the oost ol my knowledge and beKef. 

. L2Lf;_, ~ 
Signed: ~------/-7'..,.·-
/~ · 

Date: 

If D Level Driller, provide supervising driller's name: 

DHE'C 190310712001} COPY 1 MAIL TO: S.C. DEPARTMENT Of HEAlTH AND ENVIRONMENTAL CONTROL (ADDRESS A.BOY!) 



Log of Soil Boring 
Project: SWMU 17 Injection Pilot Test Solutions-JES Project No.: 1090.02A3.ESTC Boring Number: 17PSl-2 

Page: 1of1 Client: ESTCP 

Project Location: Naval Weapons Station 

Drilling Method: Hollow Stem Auger 

Logged By: D. Hirth Checked By: 

0 

-1 

-7 

SUBSURFACE PROFILE 

Description 

Ground Surface 
0: 1 1 1 (OL) 

-1 I Q • 
1-:: " rgamc --2-: --

(CL) 
Tan Orange CLAY 

a-: --
4.: ---
5-:: -
6~ 

: 

:w (CLJ 
s-: ""Tan Orange Green CLAY 

7 -

9i (SM) 
: Tan Silty SAND 

10-: -
11~ -
12-: -
13~ -
14~ -
15~ 

City: North Charleston, SC 

Date Started: March 25,2004 

Initial Water Level: 

Total Depth of Boring: 20 

MC 

3 MC 

4 MC 

Ft. h2I 
Date Finished: March 25,2004 

Final Water Level: 2.2 

Total Depth of Well: 18 

............. k ............... .; ..• - ....... j ............. . 

TCE in Soil 
(mg/kg) 

TCE =9.9 

: 
1a-: 1---1-A...L-l-+---+--f··-··-··-··-'····-···-····'--··--·t ........ -I 

-19 

-20 

11.:: 
: 

1a.:: 
19~J.~~-(-S_C_)~~~---~~~~~~~ 

20 
: ~ Gray Clayey SAND 

-
20 ft -

21~ -
22..: 

Solutions Industrial & Environmental Services, Inc. 
3722 Benson Drive 
Raleigh, NC 27609 
(919) 873-1060 

.............................................. .; ............. _ ... 



Water Well Record 
Bureau of Water 

2600 Bull Street, Columbia, SC 29201-1708; (803) 898-4300 
1. WELL OWNER INFORMATION: 

Name/14"'<: / /...11':/'<'..J.f ./'h./,'o/ (<.r4r{,,J 
(last) (first) 

Aaoress 211 ( /{',.//;/"'-..Ir t?c/ 

Zip: (. <j l./l/ ~--

Telephone War!< 

2. LOCATION Of WELL; 

Name: 

COUNTY: 

Street Address· 

cny. ft; .... ~. L-oJe zip 
.: r "-" 

Lafilucle. 

3. PUBLIC SYSTEM NAME: PUBLIC SYSTEM NUMBER: 

4. ABANDONMENT: 0 Yes 0 No 

Grouted Depth: from ft to h. 

Formation Description 

•1ndica1e Water Bearing Zones 

(Use a 2nd sheet iJ needed) 

5. REMARKS: 

6. TYPE: C Mud Rotary 

Q Dug 

D Cal:lle lOOI 

0 Jened 

0 Air Roiary 

0 Other 

·thickness Depth to 
of Bottom oJ 

Stralum Stratum 

0 /J~' 

0 Bored 

;H.onven 

7. PERMIT NUMBER: 

8. USE: 

0 Resideotial 

0 Irrigation 

0 Test Well 

0 Public Supply 

a M eond1t1on1ng 

0 Monitor Well 

c PrOQNll 

OE~ 

.a~ 

9. WELL DEPTH (complet&d) 

It. 

10. CASING: Threaded D Welded 
/;; Diam.: __ ;;._ ______ _ 

Oatit Staned: 

Oallt Comp1etec1:.f AY.A 'f 

Type: '1f PVC 

0 Steel 

C Galvani~ 

0 Other 

/1 ft depth 

Height:~O 
Surfact l , "> I. 

".!. ,- in. lo 
Weight --------- lb.Ill 
Olive Shoe? D Yee C No 

in. lo fl. depth 

11. SCREEN: / II 

T'fPe: ___ &'~ . ._~(___,~---- Diam.: --------------
Slot/Gauge: __ , _o_J_o _____ Length: __ ... :Y.....__._t °'-'-------
se1 Belween: Z ·+:r II. and bl' ft. NOTE:MUl.TIPt.esatEENI 

---- It. and ----ft. U8I! SECOHDIHEET 
Sieve Analysis C Yea (please enclose) C No 

12. STATIC WATER L~L II. below land surface after 24 hoin 

13. PUMPING LEVEL Below Land Surface. 

ft. alter hrs. Pumping ______ G.P.M. · 

Pumping Tes!: 0 Yes (please enclose) C No 

Yield·--'------------------------

14. WATER QUALITY 

Chemical Analysis 0 Yes Olo Bacterial AnalVlia 0 Ye1 C No 

Please enclose lab results. 

15. ARTIFICIAi.. FILTER (filler pack)>Y•a 

Installed from ----------- ft. to ---~----fl 
Elfective sixe Unlfoorill)I Coetrl(;leni 

16. WELL GROUTED?,:dYes 0 No 

C Neal Cemenr )ltBentonire D BentonlUllCemenl 0 Other -------
Depth: From 0 ft. lo /. l 

17. NEAREST SOURCE OF POSSIBLE CONTMIHATION: -- ri,_ dlr9dlon 

T)'Pe ------

ft. 

Well Disinfected 0 Yes D No Type: Amout1t: ------

18. PUMP: Date Installed; ----------
Mfr. Name: --------Model No.: -----------
H.P. ___ _ Volts.___ Length ot drop pipe_ ft. Cap.dy _. _ OP"' 

TYPE: 0 Submersibk:l . 0 Jet (ahallow) 0 Turbine 

C Jet (deep) 0 Reciprocating C Centrifugal 

20. WATER WELL DRILLER'S CERTIFICATJOH: Thie well WM drlled under 

my direction and this report Is true to the bell of my kl'IOW!edge and bellel. 

Date: 

If 0 Level Driller, provide supervising driller's name: 



Log of Soil Boring 
. Project: SWMU 17 Injection Pilot Test Solutions-IES Project No.: 1090.02A3.ESTC Boring Number: 17PSl-3 

Page: 1of1 Client: ESTCP 

Project Location: Naval Weapons Station 

Drilling Method: Hollow Stem Auger 

Logged By: D. Hirth Checked By: 

0 

-1 

SUBSURFACE PROFILE 

Description 

Ground Surface 
O : 1

1
1 (OL) 

-1 I Q . 
1-: " rgamc 
- (CL) 2.: . . Tan Orange CLAY 

a-: 
. 

4..: . 
: 

5.: -. -
6~ -

: (SM) 
9-: Wet Tan silty SAND . 

10-= --
11~ 

C;ty: North Charleston, SC 

Date started: March 25,2004 

f nitial Water Level: 

Total Depth of Boring: 20 

SAMPLE 

SS 

SS 

Ft. bi} 

Date Finished: March 25,2004 

Final Water Level: 2.4 

Total Depth of Well: 18 

TCE in Soil 
(mg/kg} 

TCE = 10 

12-= 1--4-4 ...... -+---1---lf· ..... f .............. ; ....... - .. ~ .......... . ---
13.: . 

14..: --
15~=~1---~--------------~----------~ 

: (SM) 

-15 

1 e-: Wet Gray Silty SAND 
-

17.: ---18 
(SC) 
Gray Clayey SAND 

-20 

20 ft 

Solutions Industrial & Environmental Services, Inc. 
3722 Benson Drive 
Raleigh, NC 27609 
(919) 873-1060 

SS 

!-•««••+•••"• ..... :,.,. «<~•·••••••; ••••••••m••"•••• 

... 



/?/'JrOJ 

Jj H E C Water Well Record 

BlllC Bureau of Water 
2600 Bull Street, Columbia, SC 29201-1708; (803) 898-4300 

l"llOWOTl' Fll.Ult1·1 fltnft>M 

1. WELL OWNER INFORMATION: 7. PERMIT NUMBER: • Name/*,,,.~ I 1-.1~':,l'•'v! ./'hi.;~-'/ ((.rft.,t,.J 
(lasl) (first) 

,e, .1 ,g" ... ~ ~I 8. USE: 
Address· 2 ]/ C 

D Residential a Public Supply c~ 

City {;n;< frtef S1a1e Jc Zip: t. e, l/ ... n- 0 lrrigalion a AJr Conditioning D Ernergenc:y 

0 Test Well 0 MonilorWeU a Repl8cement 

Te1epl'lone Worl< Home 9. WELL DEPTH (completed) Date Star1ed: .J / ,,y /tJ "( 

2. LOCATION OF WELL: COUNTY: ti. Dale Compleled:.l /l.$fb '-I 
Name: 10. CASING;;il Threaded CJ Welded 

Heqit:~O Streel Address Diam.: / ,~ 

City ft,;--~. Lu-JI! Zip Type: 2f PVC 0 Galvanized Surface ? ' ' I. 
0 Sleet 0 Other Weight lb..111. .: r v 

"'·, - /.I 
Lalltude Longitude: in. Lo n.. depth Drive Shoe? av .. CNo 

in. to It. depth 

3. PUBLIC SYSTEM NAME: PUBLIC SYSTEM NUMBER: 11. SCREEN: 
~( 

/ /J 
Type: Diam.: 

Slot/Gauge: ' d J 0 Langlh: ..J?'"' l o I 

4. ABANDONMENT: D Yes. 0 No 
Sel Between: 3.~ n.. and L<I' fl NOTE: 11Ul.11Pl.£SCRS!NS 

ft and fl U8E SECOND SHEET 
Grouted Depth: from ft to fl. Sieve Analysis C Yes (please enclose) 0 No 

"Thickness Depth to 
12. STATIC WATER LEVEL n. below land 11.irface aner 24 ho&n 

Formation Description of Bottom of 
Stratum Stratum 13. PUMPING LEVEL Below Land Surface. 

fl. after hnl. Pumping G.P.M. 

A;; A':,..1 1:// fe...;(d {) /["' Pumping Test: 0 Yes (please enclose) Q No 
,/ ,, 

\ Yield: 

14. WATER QUALITY 

Chemical Analysis 0Yes C>lo Baclertal .Analysis 0 Yea CNo • Please enclose lab results. 

15. ARTIFICIAL FILTER (filler pack)_,)¥Ye~ 

Installed from n. to fl 

Effective size Unitormlty Coelftcienl 

. 16. WELL GROUTED?~Yes 0 No 

· 0 Neat Cement ,JZf Bentonite a eentoniie.ic-it a Olher 

Depth: From 0 ft. to ~l . ft. 

17. NEAREST SOURCE OF POSSIBLE CONTAMINATION: __ 11_._ dinlcilon 
Type 

Well Disinfected a va:s D No Type: Amount: 

18. PUMP: Date installed: 
. 

Nol lnltaled D 
Mfr. Name: Model No.: 
H,P. Volts Length of dfOp pipe_ n.. Capdy __ QPni 

TYPE: D Submersible a Jet (shallow) 0 Turbine 

a Jet (deep) 0 Reciprocating C Centrifugal 

19. WELL DRILLER: ft/y /'1•~) CERT. NO.: 0/,07 
Address: (Print) /dt' 4.,.~ '":"'"4 -I ,/eA Level: A k C D (clrde one) 

A..._.,.,,-,1J, re l..Sl.JFJ 0 00 
.J 

*lno1cate Water Bearing Zones TetephoneNo: (r'11} J .Jl -"I ~IJ> Fax No.: f?'/.J/ .P°Jt -'f</~ 
20. WATER WELL DRILLER'S CERTIFICATION: Thia_. wee drtllad W'°9r 

(Use a 2nd sheet ii needed) my direction and this report Is true to thtt best of my knowledge and belief. 
5. REMARKS: 

.~, ~ j/t,/o 
Signed: -----=-= ,,;---

Data: ..1we;;o;;;;;; 
6. TYPE: 0 Mud Rorary D Jened 0 Bored If D Level Driller, provide supervising driller's name: 

D Dug 0 Air Rolary ;s:Dnven 

0 Cable tool 00tt1er 

r:npy 1 -.iAll TO· s,. nFl"ARnlf"~)T ,,, llFAI Tli 01!"1 FNVIRONMf~HI CONTROi (AOORF~~ ~BOVE\ -



Log of Soil Boring 
Project: SWMU 17 lnjectio~ Pilot Test Solutions-JES Project No.: 1090.02A3.ESTC 

Client: ESTCP 

Boring Number: 17PSl-4 

Page:1of1 

Project Location: Naval Weapons Station City: North Charleston, SC 

Drilling Method: Hollow Stem Auger 

Date Started: March 25,2004 

Initial Water Level: 

Logged By: D. Hirth Checked By: Tota/Depth of Boring: 20 

0 

-1 

-7 

SUBSURFACE PROFILE 

Description 

0 111 (OL) 
1.:.' 

1 
t-... Organic 

Ground Surface 

2_: (CL) 
: Tan Orange CLAY 

3-: --A-: --s.:: --a.:: 

(CL) 
i\. Gray-Green Clay. 

-s-: -
(SM) 
Tan Silty SAND. 

-9-: -
10~ -
11~ -
12-:. 

13--

I 

-15 14: 
::1+1411-~~~~~~~~~~~~~~--I 

-16 

-20 

15.:. -
16\ 

19.: 
-

(SM) 
Gray Silty SAND. Wet. 

(SC) 
Medium Gray Clayey SAND. 75% 
recovery. ::~-~ 

20....J.G<~~~~~~~~_;_~~~~~~--I 

20 ft -
21~ -
22-

...I.. Solutions Industrial & Environmental Services, Inc. 
93722 Benson Drive · 

Raleigh, NC 27609 
{919) 873-1060 

SAMPLE 

Ft.~ 

Date Finished: March 25.2004 

Final Water Level: 2.4 

Total Depth of Well: 18 

1 

1 
It 

~5 .. 
46 
• 
·····---·· 

38 
• 

a 
• 

t> 
• 
. ................ 

7 

1 
............. 

__ ,.,,. .. ,,,_ 

TCE in Soil 
(mg/kg) 



Water Well Record 
Bureau of Water flit/ ... ,. .. 2600 Bull Street, Columbia, SC 29201-1708; (803) 898-4300 

1. WELL OWNER INFORMATION: 
Name /Vo"'( I t../1''/'•'""J .//r;{ .. 'o ~ c<.,..fto,.{,,J 

(last) (firs!) 

Aaaress 2 '31 ( tft ./ l!J,,...,.f ;?c/ 
state fC 

Telephone Work. 

2. LOCATION OF WELL COUNTY: 

Name: 

Street Address· 

city: r (.- { . L ;:,Jr Zip. 
.:: r v. 

Latitude. longitude: 

3. PUBLIC SYSTEM NAME: PUBLIC SYSTEM NUMBER: 

4. ABANDONMENT: 0 Yes 0 No 

Grouted Deptn: from ft. to ft. 

•Thickness Depth to 
Formation Oescr1p1ion of Bottom ol 

Stratum Stratum 

A:-: , ·' A':,.1 £// ~ .Avl () /J,,. 
7 ,, 

'Indicate Water Bearing Zones 

(Use a 2na sh~I if needed) 

5. REMARKS: 

6. TYPE: C Mud Ro1ary 

a Dug 
0 Jened 

0 Atr Rocaty 

0 Othel 

a eoroo 
,l!!(onven 

0 Cable tool 

OH[(' lq(l"I !071200.11 

7. PERMIT NUMBER: 

8. USE: 

0 Re11identia!. 

0 Irrigation 

0 Test Well 

D Public SOjlply 

a Air Conditioning 

0 Monltor Well 

c PrOOMI 
CE~ 

0 .Replacement 

9. WELL DEPTH (completed) 

tt. 
10. CASINGylill Threaded D Welded 

Diam.:--'-"'-"-'------

011e Stat1ed: 

Heighl:~O 
&.irfac. t ' ... I. Type: l!f PVC c Galvanized 

a Steel C Other 
/I_ 

Weight __ _.;.. ___ .:......-- lb.Al 
"".!. , in. to It. depth Drive Shoe? Q Ve• C No 

in. to ft. depth 

11. SCREEN: 
Type: 

/ l'J ---&'-s-_C..:.-_____ Diam.: _;.......-.--.....,--------
, 010 ,?"' f 0 1 

Slot/Gauge:_....;.. ______ Length: ..,..,...---'...;;..--.,------

Set Between: i =k"' ft. and b:l' IL NOT£: MULTPLE SCREENI 

----11. and ---fl 
Sieve Analysis [J Y!tS (please enc:lo11) 0 No 

12. STATIC WATER LEVEL --------

13. PUMPING LEVEL Below La/Id Surface. 

ft. after-·-- hr&. Pumping 

Pumping Test: O Yes (please enclose) C No · 

______ G.P.M. 

. Yield: 

14. WATERQUAUTY 

Chemical Analysis 0 Yes (]No Bacterial Anatyals 0 Yes 0 No 

Please encloH lab results. 

15. ARTIFICIAL FILTER (filter pack) .. )l·Yes..,;s'No 
Installed from It.ID _________ ft. 

Effective size-------- Unllotmlty Coelflcient 

16. WELL GROUTED? .. Ves 1J No 

CJ Neal Cement. IBenlOnite a Benlolllte.'Cement. 0 °"* -------
Depth: From Q n. to /I fl. 

H. NEAREST SOURCE OF POSSIBLE CONTAMINATJON: _ It.__ dtnCdoo 
Type _____ ~ 

Well Disinfected 0 Yea IJ No Type: -----

18. PUMP: Date installed: -·-----------
Mfr. Name: Model No.: 
H.P. Volts LeAQth ol drop plptt _ ft. Capeclty __ gpm 

TYPE: 0 Submersible 0 Jet (shallow) D Tumine 
C Jet (deep) Cl Rec:iproc&llng Q Cenlrlfugal 

19. WELL DRILLER: ft./y tl""'?•,,ffr) CERT. NO.: &J/,07 
Address: (Print) /«' 4...Wf. ,...,,oA f /eA Uwel: A k C · D (dn:il OM) 

.n._.,.,.,,1;. re c.o:,t..tPJ o o o 
.) 

TelephoneNo.:(rt;J) J..ll-"f'i/./" FaxNo.:WYJ/ f'.l,--'1~/~ 
20. WATER WELL DRILLER'S CERTIFICATION: Thia well - dl111ed under 

my direction and this report ia true to the beat of rny ~ Ind bellef. 

Dale: 

II 0 Level Driller, provide supervising driller's name: 



Log of Soil Boring 
Project: SWMU 17 Injection Pilot Test So/utions-IES Project No.: 1090.02A3.ESTC Boring Number: 17PSl-5 

Page: 1 of 1 Client: ESTCP 

Project Location: Naval Weapons Station 

Drilling Method: Hollow Stem Auger 

Logged By: D. Hirth Checked By: 

0 

-1 

-6 

-8 -

SUBSURFACE PROFILE 

Description 

Ground Surface 
O • 11 1 (OL) 

• I I 
0 

. 1: ~t-.... rgarnc 

2-: ~ . (CL) 
: Tan Orange CLAY 

3-: . -
4-:~ --
5_:: 

(CL)_ 
Tan Orange Green CLAY 

City: North Charleston, SC 

Date Started: March 25,2004 

Initial Water Level: 

Total Depth of Boring: 20 

1 MC 

Ft.~ 

Date Finished: March 25,2004 

Final Water Level: 2.5 

Total Depth of Well: 18 

.... .... 
~ " .. .... .... 
.... 

I----+--~+---_.,_ _ _. .•.. 

..... 
""'"' ..... 

1---1---f---~......;..-----1 ..... 
... ~ .... .... 

.... 

TCEin Soil 
(mg/kg) 

8~ (SM) t--HH-1---1---l~-t---4~~~ .. -+-:.-- ~-----1 

- Wet Silty SAND g-: 
-

10~ -
11.: --
12.: --
13~ -
14~ -
15..: --
16..: --
17~ -
18..: --
19~ 
:W.MJ------~---~---~--1 

20-=~ (CL) · 
: I\ Gray Clayey SAND 

-20 
-:.w 

21-: 20ft 

22.: 

....... Solutions Industrial & Environmental Services, Inc. 
93122 Benson Drive 

Raleigh, NC 27609 
(919) 873~1060 

SS 

SS 

TCE=NA 

.. ~---~ 
'''" .... 

.... ................. .............................. , .................••••• .... 

.... .... 

.................................................. , ................ :: : 

... ... 

... 
•················· ............. " .................. , ................ . 

... .. . .. . 



Water Well Record 
Bureau of Water 

/ / f-"JZ O:. 

2600 Bull Street, Columbia, SC29201-1708; (803) 898-4300 

1. WELL OWNER INFORMATION: 
Name fa.,,.~/ t..l1t:1'•'v! J'hl,r, / ((.,ft.r-h,J 

(las.I) {first) 

Aooress 2 ']/ ( lf't ./ 4,...,f t?d 

Stale f(. 

Telephone Work 

2. LOCATION OF WELL: COUNTY: 

Name: 

Sireet Address· 

ciry. fi::--~. Le.Jr zip 
.: r v 

Latitude Longitude: 

3. PUBLIC SYSTEM NAME: PUBLIC SYSTEM NUMBER: 

4. ABANDONMENT: 0 Yes 0 No 

Grouted Depth: from ft. to rt. 

Formatmn Description 

"Indicate Water Bearing Zones 

(Use a 2no sneel 1f needed) 

5. REMARKS: 

6. TYPE: CJ Mud RCltary 

0 Ou9 
0 Cable IOOI 

0 Jened 

0 Air Rolary 

D Diile< 

"Thickness Depth to 
of Bollom ol 

Stratum Stratum 

0 I .f'l. 

0 Bored 

_.ll.oriven 

7. PERMIT NUMBER: 

8. USE: 

0 Residential 

0 lrrigslion 

0 Test Well 

9. WELL DEPTH (compleled) 

rt 

c Public SullPY 
0 Air Conditioning 

0 Monitor WeU 

Date Slalted: 

c Proceu 
0 Emergency 
0 Replacement 

Height:~O 
Sur1ace z ' '> . IL 

10. CASING: Thl&aded D Welded ,.,. 
Diam.:_;....-"----------
Type: l!f PVC 

0 Steel 
"L. ,- in. lo 

0 Galvanized 

0 Other 

/.I. ft. depth 
Weight --------- lb.lft. 
Ofiw Shoe? C1 YH 0 No 

in. 10 ft. depth 

11. SCREEN: / /J 

Type: kc 01am.: --.,,.....-.,-.....,--------
s1011Gauge: --' _d_J_O _____ Length: ......... ?-_ _.I_<>_' ______ _ 

Ser Between: i .LJi.: ft. and Lcf' II. NOTE:MUlTIPUi&CRl!EN8 

----ft. and --- II. 
Sieve Analysis 0 Yes (please enclose) 0 No 

12. STATIC WATER LEVEL --------

13. PUMPING LEVEL Below Land Sur1aoa. 
ft.. after __ _ ______ G.P.M. 

Pumping Test: 0 Vea (please enclose) CJ No 

Yield:-------------------------

14. WATER QUALITY 
Chemical Analysis 0 Yes []No Bacterial Analy1i9 0 Vea 0 No 

Please enclose lab results. 

15. ARTIFICIAL. FILTER (filter pack) .,;J¥Ye 

Installed lrom ----------
ft. lo ________ ft. 

Effective size Unifonnlly Coelflclent 

16. WELL GROUTED?~Ves 0 No 

0 Neal Cement .Jl'lBentonite 0 Benlonlteo'Cement 0 Other -------
.Depth: From Q fl. lo _ __,/~. _l..._ _____ fl. 

17. NEAREST SOURCE OF POSSIBLE CONTAMNA110N: ·-- ft,__ dlredlon 
Type _____ _ 

Well Disinlected 0 Yes 0 No Type: Amourt: --------

18. PUMP: Dale installed: ----------- Nol~ C1 
Mfr. Name: -------- Model No.: 
H.P. Volts Length of drop pipe_ fl Capacily -- gpm 
TYPE: 0 Submersible 0 Jet (shallow) 0 Turbine 

0 Jet (deep) D Reciprocating C Cenlrllugal 

20. WATER WELL DRILLER'S CERTIFICATION: Thi& well Wiii drilled urv.lel' 
my direclion and !his report is true to !he bell of my ~ and belief. 

Date: 

If 0 Level Driller, provide supervising driller's name: 



' Log of Soil Boring 
Project: SWMU 17 Injection Pilot Test Solutions-JES Project No.: 1090.02A3.ESTC Boring Number: 17PSl-6 

Client: ESTCP Page: 1of1 

Project Location: Naval Weapons Station City: North Charleston, SC 

Ft.~ 

Date Started: March 25,2004 Date Finished: March 25,2004 

Drilling Method: Hollow Stem Auger Initial Water Level: Final Water Level: 2.6 

Logged By: D. Hirth Checked By: Total Depth of Boring: 20 Total Depth of Well: 18 

SUBSURFACE PROFILE SAMPLE PID Field Screen 

• ppm . • (I.) 

.... 
~ 

250 500 750 a. TCEinSoil c: 
.£ 

(]) ..-
ovhieicrs-c~ 

E 
0 

.... 
0 (I.) (I.)- o.z ID co (mg/kg) :;::; Description - co 

J Ill .c .0 .Cl a.;::: I/);;;.;.. (/) 

al -- E E 8. :s: - • ppm • 
Cl.. (I.) E (]) 00 .0 

iii 
(I.) (I) J'i ::l ro - ~ 

-0 ~~~n;m co 
a LL. z (fl .E r:o LL. ..J 

0 
Q -1 I 

Ground Surface 

(OL) 
I 

I I -
-1 1.:: I 1 1 Organic I -- (SC) 2-= 

! -·-
: Tan Orange Sandy CLAY 

I I 
3.: -

-4 --4· 1 MC ~--t~ -I' Cave In 
-- _,. 

5.: (SC) I . -- Tan Orange Green Sandy CLAY 6.: ---
7.::. 

-8 -- •, -.- 8-:: (SM) - MC TCE =9.0 - Tan Gray Wet Silty SAND 9-: 
: MC TCE = 9.1 

10.: - MC TCE =5.3 . 
11-: - MC TCE =9.8 -
12.: - MC TCE =9.0 -
137 - MC TCE =7.2 -
14.::. 

- lMc TCE =5.8 -
1 s-: - MC TCE=S.9 
1a-: - MC TCE = 8.7 

-17 -
11:~ (SC) 

-18 
_,,. 

MC TCE= 5.9 

18~~ 
, Gray Wet Clayey SAND / 

19.: (SC) MC : Gray Clayey SAND. 
-20 

20 ~ 
. 

- 20 ft -
21-:: --
22..: ···········-·· 

-olutlons Industrial & Environmental Services, Inc. 
722 Benson Drive · 

Raleigh, NC 27609 

•· 

(919) 873-1060 



/ ' r .J L l-1 6 

D H E C Water Well Record 

--~ 
Bureau of Water 

2600 Bull Street, Columbia, SC 29201-1708; (803) 898-4300 
r'ktl,..lJTt t' Ill fl I t t ·1 t' ll 11 \ t' > M 

1 WELL OWNER INFORMATION: 7. PERMIT NUMBER: • . Name~ ..... ~ I t-./'''l"··..JJ .J'kl,"'o/ c<..rlt.rt,J 
(last) (first) 

8. USE: 
Aaaress 2 1/ ( tf, ,,1 .t:J11-~ ~I 

0 Residenbal c Public Supply c PrOQIM 

City: t:.(k·t frttf State f ( Zip· l. 4 1/1.J ~-- 0 Irrigation 0 Air Condltioolng 0 Ell*'gency 
0 Test Well 0 Monitor WeU o~ 

Te1epnone Work Horne 9. WELL DEPTH (completed) Date Slatted: .N~f"/o-1 

2. LOCATION OF WELL: COUNTY: fl. Date Completed: f /c ~ "I 
Name: 10. CASING;)ill' Threaded C Welded 

Heiglt:~D Street Address· Diam.: 
/ ,, 

City fe:--{ - Lt.·Je Zip. Type: If PVC 0 Galvanized Surface t,.., ft. 

~r v 0 Steel 0 Other Weight lb.Jll 
"'<, - /, 

Latitude: Longitude: in. to It depth Drive Shoe? ov •• 0No 

in. to ti. depth 

3. PUBLIC SYSTEM NAME: PUBLIC SYSTEM NUMBER: 11. SCREEN: 
/ /I 

Type: ~( Diam.: 

Slot/Gauge' , ~ J 0 
Length: .r I". 

-4. ABANDONMENT: 0 Yes 0 No 
Sel Between: 'i..J..r ft. and L.~ ft. NOTE: MULTIPLE SCREENS 

' ft. and ft. USE SECONC> SHEET 
Grouted Depth: from ft to ft. Sieve Analysis C Yes (please encloae) 0 No 

·Thickness Depth to 
12. STATIC WATER LEVEL ll below 18nd llriace lftel' 2'4 houri 

Formation Descnption of . Bollom of 
Stratum Stratum 13. PUMPING LEVEL Below Land Surlace. 

fl. after hrs. Pumping G.P.M:· 

A;; A:°,J .£//. fe.Ac-1 0 /f'' Pumping Test: 0 Yes (please enclose} C No 
7 ., 

\ Yield: 

14. WATER QUALITY 

Chemical Analysis OYes []No B.aclerlal .Malytll 0Yea 0No 

Please enclose lab results. 

15. ARTIFICIAL FILTER (fitter pack),..;::G-Ye~ 
Installed from · II. to l. 

Effective size Unifonnlty Coelltclent 

16. WELL GROUTED?,;.dYes 1J No 

C Neat Cement JlfBentonite a Benlonlle/Cemenl 0 Other 
Depth: From 0 ft. to ~l fl. 

17. NEAREST SOURCE OF POSSIBLE CONTAJllNATIOH: __ "·-- direction 

Type 

Well Disinfected 0 Yes D No Type: Amount: 

18. PUMP: Dale installed: 
. 

Nol lnltaled D 
Mfr. Name: Model No.: 

H.P. Volts Length of drop pipe_ ft. Capdy ·- gpm 
TYPE: O Submersible O Jet (ahaltow) 0 Turbine 

Cl Jet (deep) 0 Reciprocallng Q Centrllugal 

19. WELL DRILLER: /.f:/y /1•""6t) CERT. NO.: 0/,07 
Address· (Print) ,r« ./J:,..Wl '"'"4 -I /eA L9Yel: A k C 0 (clrde one) 

JO..-•,_, ,-/J, re- l..Sl.tP'J D DD 
.J 

'Indicate Water Bearing Zones Telephone No : (r'I '1 ,/ .J? - '1 t; I .F' Fax No: WY.J/ ¥Jc -1<1~ 
. 20. WATER WELL ORIUER'S CERTIFICATION: Thia wet - drilled IRW 

(Use a 2nd sheet if needed) my direction and this report is true lo lhe best of my knowledge and belie#. 
5. REMARKS: 

~ ~ .//1,/o1 
Signed:· ----=-= 2 

0.11: 
~ 

6. TYPE: 0 Mud Rotary 0 Jened 0 Bored If D Level Driller, provide supervising driller's name: 
0 Dug 0 Air Rotary .)!(oriven 

0 Ca1>let00 D Ott\ef 



Log of Soil Boring 
Project: SWMU 17 Injection Pilot Test Solutions-JES Project No.: 1090.02A3.ESTC Boring Number: 17PSl-7 

Page: 1of1 Client: ESTCP 

Project Location: Naval Weapons Station 

Drilling Method: Hollow Stem Auger 

Logged By: D. Hirth Checked By: 

SUBSURFACE PROFILE 

c 
.5 0 0 :;::::; Description co .s::: LI 

> -- E 0.. CD CD Q) <!) ;;; iii ou. 

0 o _, Ground Surface , . (OL} -1 - I 1.: I ~Organic : - (SM} 2-= - Tan Orange Silty SAND --3-: --
4-: --s-: --
5.: ---
7-7, -

.~ 
a..: -
9- .. .. 

(GW) '-: . • • -· ". Tan wet SAND 
10~ 

• . .. 
• -" • -. • 11-:. " . • - ... 

-12 -12-:" • 
(SM) --

13-:: Silty SAND 
: 

14-: --15 -
15-

: (SM) -1a.:: Dark Gray Silty SAND 
--

-18 11-: -
18~~ (SC) 

19~ 
Dark Gray Clayey SAND 

-20 
20 = - 20 ft -
21-: 

-
22.: 

City: North Charleston, SC 

Date Started: March 25,2004 
Initial Water Level: 

Total Depth of Boring: 20 

SAMPLE 

./ 

..J... Solutions Industrial & Environmental Services, Inc. 9 3722 Benson Drive 
Raleigh, NC 27609 · 
(919) 873•1060 

Ft. IJJ 
Date Finished: March 25,2004 
Final Water Level: 2.6 
Total Depth of Well: 18 

PIO Field Screen 
• ppm • Q) 

~ 250 500 750 ~ 

~ t:JWtFlefd Screen ro 
8 • ppm • ~ 
& -~590 7~0 ~ 

4 
• 

-
~ 

' 
·-

M 
• 
73 
• 

h 
.... 
• 
58 
:: 

1 1 3 
:: ······-·--· ... 

.. 
12 

p1 
:: 

B5 
• 
~ .... .,_ 
It 

1 
1 •·· .••• 

TCEin Soil 
(mg/kg) 



/ " r J.J, u / 

1111~ 
Water Well Record 

Bureau of Water 
2600 Bull Street, Columbia, SC 29201-1708; (803) 898-4300 

f'kUMllTt l"ll.ol rt., t'kll\I" .... 

1. WELL OWNER INFORMATION: 7. PERMIT NUMBER: 
Name/%""~ I W'''/'•'v! Jh/,t:, ~ ((,r4r/J,J 

(laslJ (first) 
8. USE: 

AcJClress· 2 Ji ( /, ./ ,g,,,.., ~ t?tl 
0 Residential 0 P\Jblic Supply c Pnx:eea 

City.,{,~-, crt t f Sia le f ( Zip: (. ~ l/l.J y-- 0 Irrigation a AJr Conditioning 0 Emergency 

0 Test Well 0 MonitorWeU a~ 

Telephone Work Home 9. WELL DEPTH (completed) Dale Slarted: _/,oJ/bo.f 

2. LOCATION OF WELL: COUNTY: ti. Date Compleled: f A:F/o v 
Name: 10. CASING;)I' Threaded CJ Welded 

Height~O Street Address· Diam.: /d 

City fi:;--~. L~·J~ Zip Type: ff PVC 0 Galvanized Surface ?, " l 
0 Steel l:J Other Weight lb.Jll .'.!. r ....... 

"'.:!. , in. to /.I fl. depth Drive Shoe? av .. CNo Lalttude Long11ude: 
in. to ft. depth 

3. PUBLIC SYSTEM.NAME: PUBLIC SYSTEM NUMBER: 11. SCREEN: 
ff( /.I,/ 

Type: Diam.: 

Slot/Gauge: ' 4/ 0 Length: 
...J""'I Lo" 

4. ABANDONMENT: 0 Yes 0 No 
Sel Between: 'l.....n- ft and Ld" ft. NOTE: MUl.TIPl.E 8CR£ENI 

It. and ft. USE SECOM) IHE£T 
Grouled Depth: from ft. to fl. Sieve Analysis 0 Yes (please encloH) 0 No 

"Thickness Depth lo 
12. STATIC WATER LEVEL It below land aurface after ~· hours Formation Description of Bottom of 

Stratum Stratum 13. PUMPING LEVEL Below Land Surface. 

It. after In. Pumping G.P.u:· 

A;-; • -. .A:"...1 £#. fe_--Ad () ./fl' Pumping Tes!: 0 Yes (please enclose) C No 
/ ,, 

Yield: 

14. WATERQUAUTY 

Chemical Analysis OYes ~o Bacterial Analyais av .. 0No 

Please enclose lab results. 

15. ARTIFICIAL FILTER (filter pack) __.P-Yes..,.JrHo 

Installed from ft. to .. 
Effective size Uniformity Coelllcletil 

16. WELL GROUTED?AYes 0 No 

C Neat Cement JZl'Bentonite 0 Bentonit&'Cemenl OOlher 
Qepth: From 0 ft. to C..l II. 

17. NEAREST SOURCE OF POSSIBLE CONTAMINATION: -- fl. __ direction 
Type 
Well Disinfected a Yes D No Type: Amount: 

18. PUMP: Date installed: . 
. 

Nol lnmled D 
Mir. Name: Model No.: 
H.P. Volts Length of drop pipe_ IL Capacity_ gpm 
TYPE: 0 Submersible a Jet (shallow) 0 Turbine 

a Jet (deep) C Reciprocating 0 Centrifugal 

19. WELL DRILLER: ft/y /7•,,,t.r} CERT. NO;: O/ro7 
Address: (Print) /«' 4:-,~ '"'"' Y JeA leYel: A k C D (cirde one) 

.r.:. -· '>J, .//, re t....;,i.,f?J a oa 
.J 

"Indicate Water Bearing Zones Telephone No.: (r't '1 ,/.)I' ..... "f t;/<f" Fu No.: {,py.l/ S"Jt --'f~/~ 
20. WATER WELL DRILLER'S CERTIFICATION: Thia Mil - drilled under 

(Use a 2nd shee1 if needed) my direction and this report is true to the beat of my knowledge end belief. 
5. REMARKS: 

·-~2 ~ .//t,/o1 ,r-- Date: 
/~ 

6. TYPE: C Mud Ro1ary 0 Jened a Botec1 If D level Driller, provide supervising driller's name: 
C Dug 0 A•r Rotary ,.:S:.Onven 

0 Cable toot QOther 



Log of Soil Boring 
Project: SWMU 17 Injection Pilot Test Solutions-IES Project No.: 1090.02A3.ESTC Boring Number: 17PSl-8 

Page: 1 of 1 Client: ESTCP 

Project Location: Naval Weapons Station 

Drilling Method: Hollow Stem Auger 

Logged By: D. Hirth Checked By: 

0 

-1 

-2 

-7 

SUBSURFACE PROFILE 

Description 

Ground Surface 

O :i'lil' (OL) 
1-: ~ t-.... Organic - .... 
. - •• . (GW) 2.: .... 
: I\. Organic Fine SAND 

3~ (SC) 

4~ Tan Orange Sandy CLAY 

--s-: --s-: --r 
:~ (SC) s-: 1--.. Tan Orange Green Sandy Clay 
-

9 _: (SM) 
: Wet Tan Silty SAND 

10-: -
11~ -

City: North Charleston, SC 

Date Started: March 24,2004 
Initial Water Level: 

Total Depth of Boring: 20 

/ 

1 MC 

MC 

Ft. QI 

Date Finished: March 24,2004 
Final Water Level: 3.1 

Total Depth of Well: 18 

l 

H6 .... .... . ... 
..,_·--·1---·"-...,+.-~··I .. •. 

10 
l 
l 

52 

.... .... .... .... .... 

.... .... 

.... .... 
'::: --~~--~->-··--I· ... 

202 
:: 

118 

.... .... .... .... .... .... .... 
~ ... .... .... 

TCE in Soil 
(mg/kg) 

TCE=S.O 

-12 
231 

12-i=~f---'---------------J-----t-l-l-f--1---1--1----······11·-·-·L--......... j .... -i .... ------1 
No Recovery 

13~ ~=~~ 
-

14~ .. 
15~ 

(GW) 
Tan SAND with Black Streaks 

-

MC 

.... .... ............. .( ............ __ ·»-· .. ......j ••.•......... -1 ... . .... 
a • • • .... .... 
a••• .... 

1 ................ 1 ................. !'······~···-+··-············1::: : 

91 

.... .... 

19-: (SC) 

_20 20~-~l--D_a_rk_G_ra_y_c_1a_y_e_y_S_A_N_D _____ ~-t--+.LL+--+--+---1t31_+··-··-~- l --··~=~==~:f.---~~--1 

21~ 
20 ft 

--
22-= 

...J... Solutions Industrial & Environmental Services, Inc. 
93722 Benson Drive · . 

Raleigh, NC 27609 
(919) 873-1060 



Water Well Record 
Bureau of Water 

2500 Bull Street, Columbia, SC 29201-1708; (803) 898-4300 

1 WELL OWNER INFORMATION: 
. Name/Z4,,.<: I W1c"/'""! ..f'l<c./,'o ~ (,(,,rft.,.-t,J 

{last) (firs!) 

Acldress 2 11 ( /,.I ,g" "'-'Ir ;?,:/ 

Stale f( 

Home 

7. PERMIT NUMBER: 

8. USE: 

Q Residential 

0 Irrigation 

0 Test Well 

9. WELL DEPTH (completed) 

0 Public Supply D PtOOlllll 
a Air Condltlontno D ErMrgeney 
a Mon1taWe11 o ~ 

Oat.e Started: ./ / i It 'f 
Tele~()(le --~~~---· ---- --------i 

Date Completed:f/l:ffi '1' 2, LOCATION OF WELL: COUNTY: 

Name 

Streel Address 

C1•y rt:; ..... ~ . Lt Jr Zip 
.:!. r ....,. 

Lahlude LongHude 

3. PUBLIC SYSTfM NAME: PUBLIC SYSTEM NUMBER: 

4. ABANDONMENT: D Yes 0 No 

II. 

10. CASllllG: Threaded c Welded 

Diam" /""' 

Type: l!F PVC 

D s111111 

".t!. ,- in IO 

11. SCREEN: 

0 Galvanized 

0 Other 

/,,, 11 depth 

Type ,Cf/(' 
SlollGauge: ' 4 / O 

Height.~CJ 
surface t, "' ll 

Weight --------- lb.Jft. 
Oriva Shoe? CJ Ye• C No 

//I 
Diam.: ---=----------
Lenglh: ....e' I 0 ,. 

Set Between: l'......t:it'" . ft. end b:f' It NOTE: MUl.TIPlE SCMENI 

----ft. and ---ft. 
L-~G:;::r~o:::u:_::te~d_:D:::e:'.!:p'.'..'.th.:_:_:f::ro::m::...::===~· ft to ===;:::::=:=:......:.lt:.;.·-1 Sieve An11lysis C Yes (please ancloH) O No 

·--- TIThickness Depth to -,-2,_S_T_A_:T_IC_W..;...::.AT_E_R-LEVE-. -L........::.._ ___ _.;...;:;. ___ ll.-below--land--llWface--.-.ftw--24-houra---t 

Formation Descnp11on or Bottom of 1-------------------------------l 
Slralum Stratum 13. PUMPING LEVEL Below Land SUrlace. 

n arter ___ In. Pumping · ______ GP.M. 

Pumping T11111: Q Yes (please enclose). CJ No . 

Yield:-------------------------

14. WATER OUAuTV 

Chemical Analysis 0 Yes ~o Bactorlal Analylls 0 Yea 0 No 

Please enclose lab results. 

15. ARTIFICIAL FILTER (filter pack) >Yes 

Installed from ----------
II.lo ____ ..;...... ____ t. 

Effechve size--------- Uoifomllly Coell'k:ienl 

16. WELL GltOUTED?~Yes 0 No 

C Neat Cemeril JrBentonile 0 BenlonltelCement 0 Ottier -------
.Depth: From 0 ti. lo /J' 

. 17. NEA.RE ST SOURCE OF POSSIBLE CONTAMINATION: -- ft,__ dlnlcllon 

Type ------'-

ti. 

Well Disinfected 0Ye11 D No Type: ----~ AmouriA: ------

18. PUMP:· Dale inslaffed: -----------

Mir. Name: --------Model No.: -----.,--------
H.P.____ VOits ___ Length of drop pl~- ft. Capeclty ;...._ p 
TYPE: 0 Submersible 0 Jel (shallow) 0 Turbll"Mt 

C Jel (deep) 0 Reciprocallrig D Centllfugal 1---------------+-----+------11-------------------------""'!:::-:-'7;l:lr=-----1 
19. WELL DRILLER: fl/y /"7•~) CERT. NO.: C1 /i 7 

'Indicate Water Bearing Zones 

(Use a 2nd sheet 1r needed) 

5. REMARKS: 

6. TYPE: C Mud Rotary 

0 Dug 

0 Cable tool 

D Je11e11 
Q Air Rotary 

0 Othef 

a aored 
;e::oriven 

.n..._.-·.,,,/I. re (..S\JVJ 0 0 0 
. Address· {Print) ,rd(' .4:..W4 ,...,.,. Y )?A Level: A k C D (drae one) 

J 

Telephone No.: t;/J"" Fax No.: /?'Y.J YJt -"1~/~ 
20. WATER WELL DRILLER'S CERTIFICATION: This well - drilled lWldet 

my direction and this report is trlie lo the but of my kl"IO\Modge end bellel. 

Date: 

If D Level Driller, provide supervising driller's name: 



Log of Soil Boring 
Project: SWMU 17 Injection Pilot Test Solutions-JES Project No.: 1090.02A3.ESTC Boring Number: 17PSl-9 

Page: 1of1 Client: ESTCP 

Project Location: Naval Weapons Station 

Drilling Method: Hollow Stem Auger 

Logged By: D. Hirth Checked By: 

0 

-1 

-7 

~ 

-20 

SUBSURFACE PROFILE 

Description 

0: 1 1 1 (OL) 
• I I 

0 
. 

1-: " rganic 

Ground Surface 

-
(CL) 
Tan Orange CLAY 

-2-: --
3-: --
4-7: --
5-7: 

: 
5.: 

~ -: 
7· 
~ (SC) ---a-: ~Tan Orange Green CLAY 

-- (SC) 9-: - Wet Tan Clayey SAND -
10-: (SM) --
11 - Gray Clayey SAND : -
12-: --
13;;: -
14~ -
15~ 

-
16-: 

11-: 
--

1a-: --
19-7: --
20: 

: 20 ft 
21-: --
22.: 

City: North Charleston, SC 

Date Started: March 25,2004 

Initial Water Level: 

Total Depth of Boring: 20 

/ 1 iMC 

MC 

MC 

Solutions Industrial & Environmental Services, Inc. 
3722 Benson Drive 
Raleigh, NC 27609 
(919) 873-1060 

Ft.~ 

Date Finished: March 25,2004 

Final Water Level: 2.6 
Total Depth of Well: 18 

I 

• 

TCE in Soil 
(mg/kg) 

TCE=3.2 



Water Well Record 
Bureau of Water 

2600 Bull Street, Columbia, SC 29201-1708; (803} 898-4300 

1. WELL OWNER INFORMATION: 
Name/Vt_...-~/ hll'/'•·;.JJ J'/.:/,·~ / ((.r/,..rt,J 

(last) (lirsl) 

.Aodress 21/ ( tf"r ./ l:f,....,~ ;?i;./ 

Stale f ( 

Home 

7. PERMIT NUMBER: 

e. use: 
0 Resideotiat 

0 Irrigation 

Tesl Well 

9. WELL DEPTH (completed) 

c Public Supply 

0 Air Conditioning 

0 Monitor Wei 

Oate Started: 
Tel~phelne ___!!!!•. 

~------~ 
Date Comp1etec1:f/l f'~'-1 2. LOCATION OF WELL: COUNTY: 

Name: 

Street Address· 

city r l;""'" { • L 1J ie z,p 
c: r v 

Lal1lude: 

3. PUBLIC SYSTEM NAME: PUBLIC SYSTEM NUMBER: 

4. ABANDONMENT: D Yes 0 No 

fl. 

10. CASING: Threaded C Welded 
Diam:--"-/_,_~ _____ _ 

Type fJ PVC 

0 Steel 

-......;;;.:--in.lo 

0 Galvanized 
0 O!her 

/I 11. depth 

in. to ft. depth 

Heigllt:~O 
Surface _...;?.:...;'-'------- l. 
Weig hi lb.AL 

Drive Shoe? C Vat C No 

11. SCREEN: / n 
Type: 'I?' C Diam.: -.:.--.---:--------

0 JO ~ lo" Slot/Gauge:··----'------ L•ngth: ... .t;SL-;K..--L-lol-~-------
Set Between: j .fl" ft. and b:f' ft. NOTE: MULTIPl! 8CREENS. 

---- ft. and --- ft. UIE IECONOIHEET 
Grouted Depth: from :;fl_l'.::'.o'....=:===::::::===::.__::ft::_· _J Sieve Analysis D Yes (please enclou) 0 No 

1---=~:::...=:;~_::...::::.:.:...:====-===·- ~_:;_~....;,,;,;::.:..;;.~.::::...,.;...:.::..:.;_...:;.:.:....:;.:....;;....:..;.:.:...:=-.:.:_----~------1 

Formation Description 

!.---------------··--

'Thickness Depth to 12. STATIC WATER LEVl:L ---------- II. below land lll'fllce.,..,. 2• hon 
of Bollom of 1----~--------------------------1 

13. PUMPING LEVEL Below Land Surface. 

------ It. alter __ _ hrs. Pumping ____ ........ _G.P.M: 

Pumping Test:. 0 Ye1 (please enclose) C No 
Yield: ___ _.... _________ :...._ __________ _ 

14. WATER QUALITY 

Chemical Analy11is 0 Yes 0-.o . Baclerlal Analysie C V11. 0 No 
P~ease enclose lab results . 

. 15. ARTIFICIAL FILT~R (litter pack) ,..P-Yes 

Installed from ----------- ft. ID--------- ft. 
Etfeclive size-------- Uniformity Coelftclent 

1-----------· ----~f------+----·--1. Hi. WELL GROUTED?_,,6Yes D No 

'Indicate Water Bearing Zones 

(Use a 2nd sheet 1f needed} 

5. REMARKS: 

6. TYPE: C Mud Rotary 
C Dug 

0 Cable lOOI 

a Jened 

0 Air Rolary 

0 O!hel 

a ao,ec1 
. )i!(oriven 

0. Neal Cement JilFBentonite a BenlonllelCemenl D Oll'ler -------
Depth: From Q ft. lo / l fl. 

17. NEAREST SOURCE OF POSSIBLE CONTAMINATION: __ ft.__ dli-9Cllon 

Type ------
Well Disinfected 0 Yet D No Type: Amount ------

18. PUMP: Date installed: -----...,------ Nor Inst.tied . D 
Mtr. Name: -------- ModalNo.: -----------
H.P. ____ Volts length ot drop pipe_ It· Capeclty _ gpm 

TYPE.: 0 Submersible 0 Jet {shallow) 0 Turbine 

0 Jel (deep) 0 Reciprocating 0 Centrifugal 

20. WATER WELL DRILLER'S CERTIFICATION: Thie wel -8 drilled under 

my direction and this repon is true to the beat of my knowledge and belief. 

. _L2L_;}_ . ~. 
S~: ~--. 2._/..,_,-
~ 

If D Level Driller, provide supeNislng driller's name: 



Log of Soil Boring 
Project: SWMU 17 Injection Pilot Test Solutions-JES Project No.: 1090.02A3.ESTC Boring Number: 17PSl-10 

Client: ESTCP Page: 1of1 

Project Location: Naval Weapons Station City: North Charleston, SC 

Ft. b2J 
Date Started: March 25,2004 Date Finished: March 25,2004 

Drilling Method: Hollow Stem Auger Initial Water Level: Final Water Level: 2.4 

Logged By: D. Hirth Checked By: Total Depth of Boring: 20 Total Depth of Well: 18 

SUBSURFACE PROFILE SAMPLE PIO Field Screen 

• ppm • Q) 

..... 
~ 

250 500 7~0 0.. TCEinSoil c: Q) ..- E 
0 .5 ..... ~Screen 0 Q) Q) - o.z (]) ro (mg/kg} :;:::; Description - co g tlJ .c .c ..0 0. c: (/) ._. Cf) 

> -- E E (]) 3: - • ppm • 0. (!) E a> 0. .c 
(]) Q) Cl> » :J 0 0 

& 250 500 750 
ijj cu - ?: -0 j 0 LI- Cf) z Cf) E Cl LL ' I L-.-

0 o_ Ground Surface " 
1, 1 (OL) 

~ 

-1 - I I 
1-: "Organic / H 
--

2 . (CL) 
2-: 1 MC 

Tan Orange CLAY rf 

3 I 
I I 

4 ' ! 243 
5_ ~ I . 

-6 
- l _L - l 6- 2 MC t - (CL) I - 197 -

-8 7::. Tan Orange Green CLAY ·1 I -- • (GW) 
! .- . 8~0 

I - \Gray SAND 134 
g= '-: (SM) • -

10.: Tan Silty SAND 3 MC >-· ---
11.; 

: 
12-= :: -
13-: -
14.: 4 MC ---15 -

-16 
15~~ {SC) 
1a-= , Medium Gray Clayey SAND / : 

11-: 
Cave In 

--18 -
18 = 5 MC , ................ 

: (SC) 
19-: Medium Gray Clayey SAND 

-20 -
20 = - 20 ft -
21-: 

-
22::. 

~olutlons lndustrlal & Environmental Services, Inc. 
722 Benson Drive · 

.. 
Raleigh, NC 27609 
(919) 873-1060 



Water Well Record 
Bureau of Water 

F. , .J.[.. IV 

2600 Bull Street, Columbia, SC 29201-1708; {803) 898-4300 

1. WELL OWNER INFORMATION: . 
Name /U,;( I W#'=l°•''-'1 .//>:./,.~ / ((•,-4rt,J 

(last) (first) 

Aedress 21/' ,<,.Is"""'"" ;?,:/ 
Srare f[ 

Work i,__ __ ;__:. ___ _ 

2. LOCATION OF WELL: COUNTY: 

Name: 
Streel Address 

C1ly r ~-- ~ . L c·Je 
~ r '"-' 

Zip 

Lalltude longitude 

3. PUBLIC SYSTEM NAME: PUBLIC SYSTEM NUMBER: 

4. ABANDONMENT: 0 Yes 0 No 

7. PERMIT NUMBER: 

8. USE: 

O Resldoollal 

0 Irrigation 

0 Test WeU 

0 Publie Supply 

0 Air COndlllonlng 

0 MonltorWeU 

9. WELL DEPTH (completed) OatoSlaMd: 

ft. 

10. CASING: Threadl!d Cl Welded ,,,,, Diam.: __ .:._ ______ _ Height:~O 
Surla t, \ 1. Type: l!r PVC 0 Gal\lanized 

Weighl --------- lb.ill 
Dnv. Shoe? CJ Ve• 

Steel C Other 

in. to /.I ft, depth CNo 
in. to It. depth 

11. SCREEN: / ;1 

Type: __ ...::.&_· 1::--...::(~----- Diam.: 
1 

r 

s1011Gauge: , 0 ' V Length: .C f o 
Set Between: 'i ~ ft and /rt' II. NOTE: MUI.Jiil! SCREINI 

---- tt. and --- t USE IECONDIHEE'r 
L-.__:G~r~o=ul~ed:.:....:D~e~p~lh~:-f~ro~m.;.:_:;==~-=o-~. =-~--·-fl,;...;l~o-======r=:::==::.~ft~._· l--~S~ie~ve~A~n~al!ys~is~!CJ~Y~e~&JIP~l!ea~se~en~ci~o~at~)~O=...!N~o~-----------~ 

'Thickness Depth to 12. STATl.C WATER LEVEL --------
Formation Oescnp11on 

______ G.P.M. ' .. 

or Bottom of &-----.;._-----------------------........f 1----------- --- ·--- _.?_l[atum Stralu~ 13. PUMPING LEVEL Below Land SurllOll. 
, It. after hrs. o.-..i.v. 

:.>~ . .£/1. ~Lf.p/'----+--...;;O'-. --1---'/_.P_7_
1
--1 Pumping Test: C Yes (pl11ase 11ncloae) Cl~;·.,,....,, 

/ (.__~Y~ie~ld~::::::::.:=:=:=:=:=:=::::::::::::::::=:=:::::::::::::::::::::=:::::::::::=:=::::::::::::::::_j 
14. WATER QUALITY 

Chemical Analysis 0 Yes (]No. Saclerial Analysit . 0 Ya 0 No 

Please enclose lab result&. 

15. ARTIFICIAL FILTER (flllerpack)>Yes 

Installed from ft. to ---------...,-

Effective atze --------'-- Uniforrn\ly Coefficient 

16. WELL GROUTED?,..6Ves 0 No 

C Neal Cemenl JllBentonite 0 88nlonilelCement 0 Other -------
Depth: From /2 n. to /I fl. 

17. NEAREST SOURCE OF POSSIBLE CONTAMINATION: __ ft.__ dlreellon 
Type _____ _ 

Well Disinfected 0 Yes D No ·Type: -----

18. PUMP: Date ins!alled: ----------- Not lnltaled 0 
Mfr. Name: --------Model No.: -----------
H.P.____ Volts Length ot drop pipe _ ft. Capec:ity -- gpm 
TYPE: · 0 Submersible 0 Jet (shallow) 0 Turbine 

C Jet (deep) CJ Reciprocating Cl Cen~I 

19. WELL DRILLER:· /lif';;.y. tl"7 •;fir} CERT. NO.: () /i 7 

.r.. _. ,...., >/J, re c...;,~ F'J CJ CJ CJ 
J . 

. Address: (Print} ,,,,,«;.I;."" '"'"'-I /eA 1.11¥91: A k C D (drc:le onot) 

~.,n-d-1ca-te_W_a_1_er_B_e-an-.n-g_Z_o_ne-s----+-------4-----1 Telephone No.: /" t;/,,f" Fu No.: (?y.l ,YJc ..->f</i 

(Use a 2nd sheet if needed) 

5. REMAftKS: 

6. TYPj:: C Mud Rotary 

DDug 

0 Cable IOal 

0 Jened 

0 Air Roiary 

a Other 

a Bored 
;:s:oriven. 

20. WATER WEI.I. DRILLER'S CERTIFICATION: Thia well was driled under 

my directibn and this repon Is. true to the beat Of my krio'Meclge and bellel. 

.£?Lt:_ ~· 
Signed: 717V-..___,,_]_· -;r-· -
/~ 

Dale: 

If 0 Level Driller, provide supervising driller's name: 

COPY 1 MAii TO· 5 r l'lFPARTMFJ.4T OF HEM TH .ANO FNVIRONUF.NTM r':OHTROI (ADOPF!IS A.BOYE\ 



Log of Soil Boring 
Project: SWMU 17 Injection Pilot Test Solutions-IES Project No.: 1090.02A3.ESTC 

Client: ESTCP 

Boring Number: 17PSl-11 

Page: 1 of 1 1 

Project Location: Naval Weapons Station City: North Charleston, SC 

Drilling Method: Hollow Stem Auger 

Date Started: March 24,2004 

Initial Water Level: 

Logged By: D. Hirth Checked By: Total Depth of Boring: 20 

SUBSURFACE PROFILE 

c 
0 .!;; 0 

~ aa; "E 
Description 

W
- Q) Q) >-

0 u.. Cl) 

0 

-1 

-10 

-12 

-16 

-20 

O~~· : (OL) . 1: ~Organic 

Ground Surface 

2.: (SC) 
: Tan Orange Clayey SAND 

3.:: --
4.:: ---5-: --6-: 

: 
7-
:~ (SC) 

a.::~ ~Tan Orange Green Clayey SAND 
-9.: 
: 

Cave In 

10~: .......... 1--~~~~~~~~~~~~~~-1 
- (SM} · 

11 ~ Wet Silty SAND 
-

12~:~1---'~~~~~~~~~~~~~~~ 
- Cave In 

13~ 

14~ -
15~ -
1s~=1--1--~~~~~~--~~~~~~~-1 

-
17.: -

Cave In 

-
18.: --
19~ --
20~:1---.a--~~~~~~~~~~~~~~~ 

-
21~ 

20 ft 

-
22~ 

...l..solutions Industrial & Environmental Services, Inc. 
93722 Benson Drive 

Raleigh, NC 27609 
(919) 873-1060 

SAMPLE 

Ft. QI 
Date Finished: March 24,2004 

Final Water Level: 2.8 
Total Depth of Well: 18 

ha 

18 l ! 

83 
~ 

h05 
-~ 

l 

~4 
86 ..... 

81 
·• 
93 
··•--

• 

TCEinSoil 
(mg/kg) 



Water Well Record 
Bureau of Water 

/ / I "...:;.,.. I .f 

2600 Bull Street, Columbia, SC 29201-1708; (803) 898-4300 
1. WELL OWNER INFORMATION: . 
Name~.,.~/ W#<'/'•'"i Jhl/c / (t;_,,./n{;,J 

flasr) (lirst) 

Address 21.r ( ~, ../ ;;fr._/r /?c/ 
Stare J{. 

Home 

7. PERMIT NUMBER: 

8. USE: 

D Residential 

0 lrrigalion 

0 TestWell 

9. WELL DEPTH (completed) 

0 Public Supply 

O Air Conditioning 

D Monit0tWeU 

Oate S1811ed: 

D Procea 
C Emergency 
a Replacement 

--------t 
COUNTY: 

Name 

Street Address 

City r~--{-Lt)Jr Zip 
c. r v 

Latitude 

3. PUBLIC SYSTEM NAME: PUBLIC SYSTEM NUMBER: 

4. ABANDONMENT: CJ Yes. 0 No 

Grouted Depth· from ft to 

•Thickness 
F ormallon Descripiiori or 

Stratum 

I) 

'Indicate Water Bearing Zones 

(Use a 2nd sheet if needed) 

5. REMARKS: 

6. TYPE: 0 Mud Rotary· 

0 Dug 

[] Cable lool 

0 Jeneo 

0 Atr Rotary 

0 Ottie< · 

ft. 

Oeplh to 
Bollom or 

_Stratum_ 

/?' 

11. 

Threaded 1J Welded ,,, 
Diam.:--"---------
Type: l!!J PVC 

0 Steel 
0 Galvanized 

0 Other 

Height:~O 
Surfaee ?., " II. 
Weight ___ ..;..._ _____ lbAI. 

Driv• ShOe? Q Yet C No /.I h. depth _....:;;.:_'-in.to 

in. lo h. depth 

11. SCREEN: / n 
Type· &'_( . Diam.: .-...~..,._...,,....--,--------
Slot/Gauge: __ , _,0_J_O _____ Length; .,.,.,.,>!L~_.._/ o_r ______ _ 
Set Between: f h. ti. and /d" ll NOTE: llULTIPt.EICRl!EHI 

---- ti. and --- It U8E SECOND SHEET 
Sieve Analysis CJ Yes (please encloH) C No 

12. STATIC WATER LEVEL -------- ft. bllcl'W lllnd ll.l'face ll'IM 24 houn 

13. PUMPING LEVEL Below Land Surfaolt. 
ft. after __ _ hrs. Pumping _ _____ G.P.M." 

Pumping Test: 0 Yes (please enclose) Cl No 

Yield:-------------------------

14. WATERQUALITY 

Chemical Analysis 0 Yes ~o Bacterial An&IY"il Q Vu C Ho 
Please enclose lab results. 

15. ARTIFICIAi. Fll.TER (filler pack) ,)¥Yes 

Installed from ----------- It.lo ________ It 
Ellecl1ve size Unifonnlty Coeinelent 

16. WELLGROUTED? .. Yes 0 No 

0 Neal Cement .JIPBentonite 0 Benlonli6'Cement 0 Other -------
Oep1h: ·From 0 . ft. to t(I ft. 

17. NEAREST SOURCE OF POSSIBLE CONTAMINATION: -- ft......__ direction 
Type _____ _ 

Well Disinfected 0Yes D No Type: -----

18. PUMP: Dateinstalled: .......:..----------

Mir. Name: -------- Modcil No;: -----------
H.P. Volts.___ Lengih or drop pipe_ ft. c.pedly - gpm 
TYPE: O Submersible O Jet (•hallow) O Turbine 

O Jet (deep) O .Reciprocating C Cen1111UQAll 

19. WELL DRILLER: ,....;t:/y fl"'?•~) CERT. HO.: (;) / 7. 
Address: (Print) /C<" 4:-.~ '"'"" -i }?A Level: DA k 

0
c CJD lcirde one) 

.r.:_., ... ..11. re '-'>l.IYJ 
J 

Telephone No.: r "i / J" Fax No.: (?}'.J Y J' t -1~/ ~ 
20. WATER WELL DRILLER'S CERTIFICATION: Thia well WU drilled unOllf 

my direction and this repon is true to the beat ol my kl!O'Medge lt'ld bellel. 

It 0 Level Driller, provide supervising driller's name: 

C(IPV 1 Mii.i! TC'I· SC OFPARTMFHTnF Hf.Al TH ANOFNVIRONMFNTAI f'ONTROI fAOORf!'!S '80\IE) 



Log of Soil Boring 
Project: SWMU 17 Injection Pilot Test Solutions-JES Project No.: 1090.02A3.ESTC 

Client: ESTCP 

Boring Number: 17PSl-12 

Page: 1 of 1 

Project Location: Naval Weapons Station City: North Charleston, SC 

Drilling Method: Hollow Stem Auger 

Date Started: March 24,2004 

Initial Water Level: 

Logged By: 'D. Hirth Checked By: Total Depth of Boring: 20 

c: g .!: 0 
ca .c ..c 
> 0.. Qi E 
Q) Q)CI)>. 
Ui OLLcn 

0 

-1 

-2 

-7 

16 

17 

18 

19 
-20 

20 

21 

22 

SUBSURFACE PROFILE 

(OL) 
Organic 

(SC) 

Description 

Ground Surface 

Tan Clayey SAND 

(SC) 
Tan Sandy CLAY with Orange Streaks 

(SC) 
Tan Sandy CLAY with Orange and Green 
Streak 

(SM) 
Wet Tan Silty SAND 

20 ft 

Solutions Industrial & Environmental Services, Inc. 
3722 Benson Drive 
Raleigh, NC 27609 
(919) 873-1060 

SAMPLE 

Ft.~ 

Date Finished: March 24,2004 

Final Water Level: 2.8 

Total Depth of Well: 18 

1-tt 
24s , I 

' 

1 T l--l-----1 
196 l . 
• l-

7 
~ 

·-········-·•··········-·····+ .. ··-·· 

104 I ··•· ················-····•··-··············· 

I 

i l 

..
..... ·· .. ·.·.· .. 1 ... -··.·· .. ·.r 

........ l .. ·-···-~········ 

.. 

.·. 

TCE in Soil 
(mg/kg) 



Water Well Record 
Bureau·ot Water 

/ 7 /?J.Z I? 

2600 Bull Street, Columbia, SC 29201-1708; (803) 898-4300 

1. WELL OWNER INFORMATION: 

Name /Vcv< I t../1''1'""! J'/.J, ti/ ((.rft.rt,.J 
(las!) (hrst) 

Address 2 '11 ( tf1 .J /gr."' t' /?r:/ 
Slate f (, 

work Home 

2. LOCATION OF WELL: COUNTY: 

Name: 

Street Address 

c11y )t;..-{. LuJ~ Zip 
e. r ....... 

Latitude Longitude 

3. PUBLIC SYSTEM NAME: PUBLIC SYSTEM HUMBER: 

4. ABANDONMENT: CJ Yes D No 

Grouted Depth from ft to ft. 

Formahon Descnplion 

----
w 

· •1nd1cate water Bearing Zones 

(Use a 2nd sheet if neeaed) 

S. REMARKS: 

6. TYPE: C Mud Ro1ary 

C Dug 

D Cable tool 

0 Jenea 

Q Air Rotary 

0 Other 

*Thickness Depth lo 
of Bollom of 

Stratum Stratum 

0 /P'' 

a Bo<ect 

,.l(oriven 

7. PERMIT NUMBER: 

8. USE: 

0 Public &lpply C1 ProoeM 
0 Air Condltiotliog 0 ~ 

0 Residential 

0 lrrigalion 

0 TeslWell Q MonitarWe• 0 ~ 
9. WELL DEPTH (completed) 

tt. 
10. CASING: Threaded J:1 Welded 

Diam: /"" 

Date Starl9d: j /' It' Al -I 

Date Completed: f A v~ "i 

Type: ~ PVC 

0 Steel. 
-'L. ,- in. lo 

0 Galvanized 

CJ Other 

/1 ft deplh 

Heighf:~O 
&lrfllce ! ' \ .. 
We~hl ~~~~~~~~~~.lft. 

Orivt Shoe? C YN C No 
in. to fl. depth 

11. SCREEN: / n 
Type· ___ /[/__.__...(__,,_ ____ Diam.:_.;._-.:---~------
Slol/Gauge: __ ,_o_J_O _____ Length: ,,J?" ·/Qr 

·Set Between: 'b if ft. and /cf' I. NOTE:IM.K.TIIPU!ICRHNI 

---- It. and ft. Ull IECONDIHEET 
Sieve Analysis 0 Yes (pleaaa enclose) 0 No 

12. STATIC WATER LEVEL -~------

13. PUMPING LEVEL Below Land &Jrlace. 

fl. after hrs. Pumping ______ G.P.M. 

Pumping Test: 0 Yea '(please enclose) Q No 

Yield: 

14. WATER QUAUlY 

Chemical Analysis 0 Yes ONo Bactarlal Anaiy.ia 0 Y• 0 No 
Please enclose lab results. 

15. ARTIFICIAL FILTER (filler pack)_P'"Ye 

Installed from ----------- ft. to --------
Effective size Unlfonnlly Coef'llcient 

16. WELL GROUTEO?~Yes Q No 

C Neal Cement Jl'IBentonite 0 Bonlonlta/Cemenl Q Olher -------
Depth: From /2 . ft. to /l ft. 

17. NEAREST SOURCE OF POSS18LE CONTAMINATION: -- . "--- direction 

Type -.,..-----
Well Oisintecled 0 Yes D No Type: A.moult: ------

.18. PUMP:· Date installed: -·-·---------

Mfr. Name: --------Model No.: 
Not lnltlllocl D 

H.P. ___ _ Volts· Length of dtOP pipe_ ft. ~ __ IP" 
TYPE: 0 Submersible 0 Jet {lhellow) C Turbine 

O Jet (deep) O Reciprocating C C•nlrlfuQall. 

19. WELL DRILLER: ft:/y /""7•,f/lr} CERT. NO.: CJ /i 7 
Address: (Print) /di' 4:.."4 """'4 Y )?A LllYll: A k .C D (clrdlt OM) 

.n.._ ... ..,,,1;, re c...svf"J . CJ CJ CJ 
..) 

Telephone No.: (r ~/,/" Fax No.: (?yJ. ¥.Jc --1</~ 
20. WATERWELL DRILLER'S CERTIFICATION: Thia well WU drilled under 

my direction and this report is true lo Ille best ot my knowledge and belM#. 

••~·~·z~ 
~· 

If 0 Level Driller, provide supervising driller's name: 



' Log of Soil Boring 
Project: SWMU 17 Injection Pilot Test So/utions-IES Project No.: 1090.02A3.ESTC Boring Number: 17PSl-13 

Client: ESTCP Page: 1of1 

• Project Location: Naval Weapons Station City: North Charleston, SC 
Ft. G2I 

Date Started: March 25,2004 Date Finished: March 25,2004 

Drilling Method: Hollow Stem Auger Initial Water Level: Final Water Level: 2.4 

Logged By: D. Hirth Checked By: Total Depth of Boring: 20 Total Depth of Well: 18 

SUBSURFACE PROFILE SAMPLE PIO Field Screen 
• ppm • (I) 

.... 
~ 

250 500 750 Ci. TCE in Soil c: .E 
(I) rov;z{Hetcfstreen E 

. Q .... c..z 0 (I) Q)-

~ 
ro (mg/kg) 

~ 
Description - ro .c: .0 .0 c. i:': Cl).;;...;; Cf) -- E E (J) 

~- • ppm • c. (J) E Cl.> c.. 0 .c 
(I) (!) (]) 

~ 
::::> CD .,... 

~ 
..Q 8 

~ 250 500 750 j i.iJ 0 LL. z Cf) E. al lL I I --1--

0 01 Ground Surface ... 
(OL) 

.., 
- I 

-1 
1 ~ I I Organic ,/ 1 
- ' 

2- (CL) 1 MC - Tan Orange CLAY - t7 -
3-: ~ • 

: :;: 
4-: 

51 
243 
~ , 

-6 ! 
6_ 

(CL} 
2 MC l 

- 197 -
-8 

7.:. Tan Orange Green CLAY •I : ; .- a.: .. o (GW) - \Gray SAND I - 134 -
9.:. 

(SM) • - I -
10..: Tan Silty SAND 3 MC - ' --
11-: --
12-: ·--········· ,,,,,,,,,, .. ~~-··-······~ ,_,,,,,, 

--
13-: - ,. -
14-: 4 MC 4•••· H••-->nn~" ' 

-
-15 -

15 
(SC) 

I 
-16 

1s-: ~Medium Gray Clayey SAND . / 
······--" 

-- Cave In 
11-: 

-18 : 

18 = (SC) 
5 MC 

: 
19.: - Medium Gray Clayey SAND 

-
-20 -

20 = 
""'""''"--··· 

- 20ft -
21-:: --
22.: 

Solutions Industrial & Environmental Services, Inc. 
3722 Benson Drive · 

,,. 

Raleigh, NC 27609 
(919) 873-1060 



Log of Soil Boring 
Project: SWMU 17 Injection Pilot Test Sofutions-IES Project No.: 1090.02A3.ESTC 

Client: ESTCP 

Boring Number: 17PSl-14 

Page: 1 of 1 

Project Location: Naval Wea pons Station City: North Charleston, SC 

Ft.~ 

Drilling Method; Hollow Stem Auger 

Date Started: March 24,2004 

Initial Water Level: 

Date Finished: March 24,2004 

Final Water Level: 3.0 

Logged By: D. Hirth Checked By: Total Depth of Boring: 20 Total Depth of Well: 18 

SAMPLE PIO Field Screen SUBSURFACE PROFILE 
1o--~...--....--..~~~~~~~~~~~~~~-1----..------~---1 • ppm • m 

a> ,,.... C' 250 590 7~0 0.. 
c:: c:: -
~ ·- 0 
w .c. .0 
~ 0..Q5 E 
..., ID<U>-
W o u.. oo 
0 

-2 

Q _, I 
- I . 

1..: '1' 
: I I -2: -

3.: ---4.:; --s-: --a-: --

(OL) 
Organic 

(GW) 

Description 

Ground Surface 

Tan Orange Silty SAND 

-8 77. 
B~::J:',l.}~'!1-(-S-~~----~--~~~~ 

: ~Gray Green Silty CLAY 
9-: - No Recovery 

10~ 

~ ~ -ro o. z §? OVAl=ielel Screen ~ 
EEC: <U ~:: 8 • ppm • 

00 

~ ~ ~ ~ ~ ~ ti. 250 500 750 ~ 

.... .... 
~ .. . ___ ,,_ ___ __,_ .. . 

.... .... 

• a a ~ ..... 
~ . •, . . ~ .. 
.... 

.._ • ...,.4-.-.;..........,,..,.;---: : : : 

. ~ .. ..... ..... 
11----1---+----4-~1- •.. 

11 : : : : : 

TCE in Soil 
(mg/kg) 

: :::: 

12-1=rrm11--'----------------l-++l-+--l--l---I··""""'''+- ··+·-""'"'"f--""':::: -----1 
: (SM) 

-12 

13~ Silty SAND 
-

14~ ---15 1s~=R-U111---------~----------1 
: (SM) . 

16_: Dark Gray Silty SAND 
: 

17..: --
18..: --
19..: -

MC 
15:3 
... "._ 

84 ........ 

MC 

.... . ~ .. 

TCE= 7.2 

- 35 
-20 20~:~1--------------------------------1,__+a-......_.____,l---4---l~········+·····'·-·-·~··········~--l.__-------I 

-
21~ 

20 ft 

-
22..: 

Solutions Industrial & Environmental Services, Inc. 
3722 Benson Drive 
Raleigh, NC 27609 
(919) 873-1060 



• 
Log of Soil Boring 

Project: SWMU 17 Injection Pilot Test Solutions-JES Project No.: 1090.02A3.ESTC Boring Number: 17PSl-15 

Page: 1of1 Client: ESTCP 

Project Location: Naval Weapons Station City: North Charleston, SC 

Drilling Method: Hollow Stem Auger 

Date Started: March 24,2004 

Initial Water Level: 

Logged By: D. Hirth Checked By: Total Depth of Boring: 20 

0 

-2 

-4 

-12 

s-: . . 
6-: 
7.: -. -
8 = >;.. . -9-: -
10~ --
11-: -

·SUBSURFACE PROFILE 

(OL} 
Organic 

(SC) 

Description 

Ground Surface . 

Tan Sandy CLAY 

(SC) 
Gray Sandy CLAY with Orange and Green 
Streaks 

(SM) 
Wet Tan Silty SAND with Some Clay 

12~=HR'll-'----------------I 
No Sample Recovered 

13..: 

14-

15.: 

(SM) 
Tan Silty SAND with Some Clay 
Slightly Dryer at Bottom 

-16 16--HH-IJ----------------1 
(SM) 

17-: Tan Silty SAND with Some Clay 
. 

SAMPLE 

IMC 

MC 

MC 

Ft.~ 

Date Finished: March 24,2004 

Final Water Level: 2.6 

Total Depth of Weft: 18 

23 
• 

h 

98 
= 

b 

62 
• 
~6 

175 
• 
75 
• SS 
• 
152! 

,,,, ......... 
84 
• 
~o 

h7 
• 
27 

TCE in Soil 
(mg/kg) 

TCE =6.5 

18. --19 . - It············ ··---········'-···--······-· •············· 

- 15 
19~--~ (SC) • l 

.. 

_20 ~ Dark Medium Gray Sandy CLAY · 5 I 
1-----t 20-1=F-O'-t-----------------1---t..L.11-f--l--+-....... ··············+--·-l..·-·-······- .......................... -----t 

- 20ft 
21.: --
22~ 

Solutions Industrial & Environmental Services, Inc. 
3722 Benson Drive 
Raleigh, NC 27609 
(919) 873-1060 

• 



Log of Soil Boring 
Project: SWMU 17 Injection Pilot Test So/utions-/ES Project No.: 1090.02A3.ESTC 

Client: ESTCP 

Boring Number: 17PSl-16 

Page: 1of1 

Project Location: Naval Weapons Station City: North Charleston, SC 

Ft!JJ ~ 
Date Starled: March 24, 2004 

Initial Water Level: 

Date Finished: March 24, 2004 

Drilling Method: Geoprobe Final Water Level: 7.. 1 

Logged By: D. Hirth Checked By: Total Depth of Boring: 20 Total Depth of Well: 18 

SAMPLE PIO Field Screen 
1--~----.......,....-~~~~~~~~~~~~~~-1---..~~--~---1 • ppm • m 

Q3 ,,.. C:- 250 5QO 7~0 ~ 

SUBSURFACE PROFILE 

0 

-2 

-4 

-8 

Description . 

Ground Surface o_ 
- (SM) 

1 ~ Black Silty Fine SAND, with Organic 
: ~ "- Matter (Topsoil) 

2:~\ (SC) 
3_: I \Gray Clayey SAND. 

/ 

I 
: (SC) 

4 : i\. Gray Sandy CLAY. Orange streaks. Hard / 

5- (SC) 

6~

1 
Gray Sandy CLAY. Orange streaks. 

7~ 

-
8

: t\ (SM) 
9.: I \Tan Silty Fine SAND. 

10-: 
-

11--

(SM) 
Tan Silty Fine SAND. Wet. 20% 
recovery. 

I 

~ ~ m o. z g? ~ield Screen ro 
~ E ~ m ~ '.5 8 • ppm • ~ 
-2 ~ £; ~ ~ i£ & 250 5QO 750 j 

MC 

MC 

IMC 

~6 

• 

123 
• 

107 
• 

141 

-12 
12-:µ.a.J11------~----~~---------------l--4 .... --l--+---4--l-·-··t·f···~--

No Sample Recovered 

-16 

13-

14.: 
--

15-
-

17-

18.: 
-

19-:: 

--
21--
22-

16 ft 

Solutions Industrial & Environmental Services, Inc. 
3722 Benson Drive 
Raleigh, NC 27609 
(919) 873-1060 

MC 

... .. . 
l--·········"'' ...... ,,. ... , ...... ......... + ................ j. . . 

TCE in Soil 
(mg/kg) 

. TCE = 11.0 

TCE = 13 

1C 



Log of Soil Boring 17PSTW-4 through 15 
Project: ESTCP Charleston NWS 

Client: ESTCP 

Solutions-IES Project No.: 1090.02A3.ESTC 

Project Location: Naval Weapons Station City: North Charleston, SC 
Ft.~ 

Boring Number: 17PSTW

Page: 1of1 

Date Started: November 9, 2004 Date Finished: November 11, 2004 

Drilling Method: Direct Push Final Water Level: 

Logged By: Dan Hirth Checked By: WB 

Initial Water Level: 3.8 bis 

Total Depth of Boring: 16 Total Depth of Well: 16 

SAMPLE PID Field Screen SUBSURFACE PROFILE 
..._~...---..--,....-~~~~~~~~~~~~~~-1---..~--.....,..~..,---1 • ppm • 

c: 
0 .E: 0 
~ ..r:::. ..c 
~ Ci. cu E 
W
- Q) Q) >-

0 LL. ((,) 

5 

-11 

17 

18 

19 

20 

21 

22 

Description 

Ground Surface 
The boring was advanced with a direct 
push rig, advancing a 2.25 inch OD flush 
joint casing and expendable tip. 

A temporary well was installed through the 
casing. The screen was constructed from 
11 to 16 feet below land surface . .No 
samples were collected for lithology. The 
well was abandoned on November 1, 
2004 by Gregg Drilling. 

16 ft 

Solutions Industrial & Environmental Services, Inc. 
3722 Benson Drive · 
Raleigh, NC 27609 
(919) 873-1060 

lD (:'> 250 500 750 
Ci> a> - o. z Q) .........,~,reicrsc'reen 
..c 0.. ~ U> .8> EE1...a>a:- •ppm• 
:::J (0 ~ g; _Q 8 Q) 250 500 750 
Z(f.)-1-COLLn'. J I I 

············j· 

l 

Well 
Diagram 



12/29/2004 12:37 8438324919 

1. WELl. OWNER INFORMATION:LL" 
Name: So\u~~4) \ ~ 

{last) {first) 

Address: ~1 l7... ~'°"',,'i~ 1> oJ 

GREGG SC 

7. PERMIT NUMBER: 

8, USE: 

0 Resklenlllll 

PAGE 02 

l/-PYfW, L-J -thrv II~ P5fW.- /S 

fJ Publlc Supply CPr~ 

LI Irrigation f) Air Conditioning 

c;ry: \(l. \,t:Lt:j\ sltiC.. Zlp: l& i.;. C1i l--~.:::O:._;;T$S;::l:...:W.:..::e:;;.ll ____ _.~011~orWeH 

0 Emergency 

Cl Replacement 

\\ "' 04. Telephone: Woric: <\~- e~- \Ql.tQ 
2. LOCATION OF WELL: COUNTY: 

Name: ~WS. - \err..-+ 11..J. 
Street Address: 

City; l\l. C.\..u~ ~ ~ • (.. • 
Latitude: 

4. ABANOONMENT: 

Grouted Depth: from 

FQl'rTlation Description 

I~ 

l-'-~-'"-~~~~--:::~:::!!!:J~-l-Udi'-1--!~---t 

'lnclical.e Wi;iter Bearin9 Zones · 

(Use a 2nd sheel if needed) 

5. REMARKS: 

\Ja~ S~w..~l~ 

6. TYPE: Cl Mud Ro13ry 

QOug 

0 CablelOol 

0Je1ted 
0 Air Raf;ory . 

CJ O'ltier 

9. VVELL DEPTH (completed) Dale StanetJ: 

\0,o 11. \\ I • 0 /q=----i 
Helgm.: Above~etowO 

surrace ---------ft. 
Waight lb./h. 

CJ No 

13. PUMPING LEVEL Below L:;ind Sur'ace. 
______ G.P.M. 

15. ARTIFICIAL FILTER (tllrcr pack) IJ YC$ 'ftNo 
IM!allad ft-om ft. to _______ It. 

Effecdve $1ZG: _ Uniformity Coeffrclanl 

18.. Wli:U. GROU,.eD? C(Ve~ Q Nt• 

C Neat ec-nt ~elllOnile l::J 13-mlorile/Cement C Other ------
Depth: From I(,. O l 8...1 0 · r1. lo-~ , ~ • ft. 

d!recrl011 

'~· /_.~-
Signed. . . . --=kq"'--~...._ _____ _ 

all !:lr!3~r 

If D level Drlller. provide supervising driller's n&rne: 

DH!C 1903 (07 /2003) COPY 1 MML TO; S.C. DEPARTMEt4T OF HEALTH AND 5NVIR0Nr.ENTAL CONTROL (ADDRESS ABOVJ;) 
• 
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TETRA TECH NUS, INC. CALCULATION WORKSHEET PAGE I OF I 

CLIENT N 
SU8JECT 

DRAWING NUMBER 

APPROVED BY 

r.-: _ o. o ~3 . Ft e t 
~: O. Dt,J F~~ t
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-~.:.----~-...;..__,--. ·------
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HYDRAULIC CONDUCTIVITY TESTING DATA SHEET 

• PRO.ECT N~ ... Al.W.~ ..... f;:lf&.&.~.!~.Y..-.................................. Ye.1./80RJNc; NO.: l,b.'119.t!.... 
PRO.ECT NO.: .......... P. .. ~~-8 ..................... GEOU>CEST: . ...... V.11..Q~.~-Y.~.':t ..... : ................................................. 

.. 
, ... 

WELL DtAME'IER: .... ~.: ......... ~-~, SCREEN l!NC'IH,IDEP1H: ._ ................. :-.. ..:-.................... 1EST NO.: . .. 3: ... , ......... 
.. · ·s 6c ·· ID-16.. or STATIC WATER LE\9. (Depth/EJ.mlon): DA1E: .................... ~ ........... ~---··································· ............. .. ........... _ ... 

.-: . f If IN(,... - .. 
1EST 1'fPE ~alllnt/Conftant Head): . ··············································. CHEaCED: ···················•···•·····••··•····• 

ME1HQO OIF JNDUCINC . WATER LEVEL OWIG£: ....... ~f.!t...f!:: ...................... ~ ............... _.'. .... l I _PA/;/£ ..•.. OIF •••••••••• 
- - .. ... 7...~Qf.., ...... ':1..ro.o ................................. RERRENCE PT. FOR ._ MEAS. (Top of Callnt. 1'rcln8ducer, etc.): 

ELAPSED MEASURED DRAWDOWN ELAPSED MEASURED ORAWOO?ri-· WELL SCHEM6JIC 
TIME WATER LEVEL OR HEAD (6H~ TIME ·wA TER LEVEL OR HEAD 6H, -c; "'"" -'MU. • j ,, (min. .,,. nc.) (feet) . . (f.et) (min • .,,. MC.) (1-t) (Mt) 

0,01. :Z,'SJ_ 0. CJ o.<'1-
~_; .. IJ. 0 .. , 1. s·r I. 0 0. .., 2. 

0.01, l ]f_-_ -:l. 0 0-V/ ~ 
-·¥••• 

~ 
Dellsa flQ.) 

6.o It I. 53 1~0 0 . SS- ~ 

• 
a. ( I. 41 l{.o (). 1::i 

" /. os- ~-o. 2.1 \ 

0. JI o.gy ~El --
0. 'I I o. 7 :J ffi~1= f; -; ,_ -,_ - ,_ 
fJ.52- o. 6'1 

....... - ,_ 

~·= /'I 
"· 6~ {, cJ {}. < 

5 15 
o. 7~ o.55 
(j. '3 o . .sJ 

Sl_ Indicate SWL 
Deptll "" .,,..... 

/l* 
rt-u' ) 

....... · ................................... : ................ . 

I 

• • 
7 

• 
·-"'5 --.,"_ 

• 

• :J 

2 

0.2 0.11 0( I 
--- -



· In-Situ Inc. 

Repart generated: 
Report from file: 
DafaMgr Version 

Serial number: 
Firmware Version 

Unit name: 

Test name: 

Test defined on: 
Test started on: 

Test stopped on: 
Test extracted on: 

Data gathered using Logarithmic testing 

Troll 

. 11/14/01 9:17:05 
A:\SN12670 2001-10-16 172549 test2-16mw01.bin 

3.68 

. 12670 
7.1 

. 16sg03 

test2/16mw01 

. 10/t~ 17:06:51 
10/16/01 17:25:49 

NIA NIA 
10/16/01 17:28:53 

Maximum time between data points: 1 O.OOOC Minutes. 

.. }:;. 

Number of data ·samptes: 113 

TOTAL DATA SAMPLES 

Channel number [1) 
Measurement type: 

Channel name: 

Channel number (2) 
Measurement type: 

Channel name: 
Sensor Range: 
Specific gravity: 

Mode: 
User-defined reference: 
· Referenced on: · 

Pressure head at reference: 

Date Time 

10/16/0117:25 
10/16/01 17:25 
10/16/01 17:25 
10/16/01 17:25 
10/16/0117:25 
10116/01 17:25 
10/16/01 17:25 
10116/01 17:25 
10/16/0117:25 
1 0/16/01 17:25 

113 

Temperature 
OnBoard Temp 

Pressure 
OnBoard Pressure 
30 PSI. 

1 
TOC 

0 FeeiH20 
test start 

8.507 Feet H20 · 

Chan[1] Chan[2] 
. ET (min) Celsius Feet H20 ----- ··----·- ______ , ___ _ 

0 
0.005 
.. 0~01 
0.015 . 

0.02 
0:025 
0.03 

.0.035 
0.04 

0.045 . 

19.73 
19.75 
19.75 
19.75 

. 19.75 
19.76 
19.76. 
19.76 
19.n 
19.n 

0 
-0.005 
1J364 
2.68 

2.392 
. 1.977 
1.921 
1.878 
1.813 
1.748 

e: 

• 



• ~ 10/16/01 17:25 0.05 19.78 1.758 
10/1610117:25 0.055 19.78 1.859 
10/1610117:25 0.06 19.78 1.762 
10/1610117:25 0.065 19.78 1.631 
j0/16101 17:25 0.07 19.78 1.539 
10/16/01 17:25 0.075· 19.79 1.552- 0 100 

10/1610.1 17:25 0.08 19.79 1.534 
10/16/01 17:25 0.085 19.8 1.483 
1 P/16101 17:25 0.09 19.8 1.467 
10/16101 17:25 0.095 19.8 1.435' 
10/16101 17:25 0.1 19.8 1.412 
10/16/01_ 17:25 0.1058 19.8 1.384 
10/16101 17:25 0.112 19.81 1.356 
10116/01·17:25 0.1185 19.81 1.329 
10/16/0117:25 0.1255 • 19.82 1.306 
10/16/01-17:25 0.1328 19.82 1.278 
1 0/16/01 17:25 0.1407 19.82 1.248 
10/16/0117:25 0.149 19.82 1.22 
10/1610117:25 0.1578 19.83 1.193 
10/16/01 17:25 0.1672 19.83 1.16 o. '73 10/16/0117:25 o.1n 19.83 1.133 - O. I 
10/16/01·17:26 0.1875 19.84 1.11 
10/16101 17:26 0.1985 19.84 1.082 
10/16/01 17:26 0.2102 19.85 1.052 
10/16/0117:26 0.2227 19.85 1.015 

• 10/16/Q1 '17:26 0.2358 19.86 0.978 
10/16/01 .17:26 0.2498 19.86 0.927 
10/16101 17:26 0.2647 19.86 0.9 

~.Sb . 10116101 17:26 0;2803 19.86 0.872 ... I). 2. 
10/1610117:26 0.297 19.86 0.853 
10/16/01 17:26 0.3147 19.87 0.837 
10/16/01 17:26 0.3333 19.88 0.819 
10/16/0117:26 0.3532 19.88 0.791 o.50 10/16/01 17:26 0.3742 19.88 o.n3 • D. J 
10/16/01 17:26 0.3963 19.88 0.75 

; 10/16/0117:26 0.4198 19.88 0.727 
1 0/16/01 17:26 0.4447 19.88 0.699 
10/16/0117:26 0.4697 19.88 0.685 
10/16/01 17:26 0.4963 19.88 0.662 - 0. f./ O.'IJ 

10/16/01 17:26 0.5247 19.88 0.644 
10/16/01 17:26 . 0.5547 19;88 0.632 o. 3 ') 10/16/01 17:26 0.5863 19.88 0.614' o.5 
10/16/01 17:26 0.6213 19.88 0.6 
10/16/0117:26 0.658 19.88 0.581 p. 3 7 
10/16/01 17:26 0"6963 19.88 0.572· o,6;;1 
10/16/01 17:26 0.738 19.88 0.554 
10/16/0:1 17:26 0.7813 19.88 0.549- ti. 70 o. 3S . ..;;;··;,_ 

10/16/01 17:26 0.828 19.88 0.535 .. ,,;. .. ~ 

'· ~] . --~'--

0.521 - "· 80 10/16/01 17:26 0.8763 19.88 

• 10/16/0117:26 0.928 19.88 0.512 
1 0/16/0117:26 0.983 19.88 0.507 
10/16/0117:26 1.0413 19.88 0.494 



10/16/01 17:26 1.103. 19.88 0.489 - 1. ·v o. :l I .\ 10/16/01 17:26 1.168 19.88 0.48 
10/16/0117:27 1.238 19.88 0.471 
10116/01 17:27 1.3113 19.88 0.461 

.. 

10/16/01 17:27 1.3897 19.89 0.457 
1 0/16/01 17:27 1.473 19.89 0.452 
10/16/0117:27 1.5613 19.89 0.447 
10/16/01 17:27 1.6547 19.9 0.438 
10/16/01 17:27 1.753 19.9 0.434 
10/16/01 17:21 . 1.858 19.9 0.424 
1 0/16/01 17:27 1.968 19.9 0.422 0_2 7 
10/16/0117:27 2.0847 19.9 0.418 - ::l. " 10/16/01· 17:28 2.2097 19.91 0.408. 
10116/01 17:28 2.3413 19.91 0.399 
10/16/0117:28 2.4813 19.91 ·o.394 
10/16/0117:28 2.6297 19.92 0.385 
10/16/01 17:28 2.7863 19.93 0.376 
10/16/0117:28 2.953 19.93 ' 0.371 

CJ. l.) 1.0/16/01 17:28 3.1297 20.01 0.371 - J.O 
10/16/0117:29 3.3163 19.99 0.358 . 
10/16/0117:29 3.5147 19.99 0.348· 
10/16/0117:29 3.7247 19.99 0.339 . 
10/16/0117:29 3.9463 19.99 0.33 
10/16/01··17:29 4.1813 19.99 0.325 - '1. 0 0. ;J.1 
10/16/011_7:30 '4.4297 20.02 0.316 
10/16/0117:30 4.693 20.02 0.307 ··, 10/16/01 17:3o 4.973 20.02 0.298' 
10/16/01 .17:31 5.2697 20.02 0;2aa .. s.1 "- 19 
10/16/01 17:31 5.583 20.02 0.284 . 
10/16/01 17:31 5.9147 20.02 o.2n 
10/16/01 17:32 6.2663 20.02 0.268 
10/16/0117:32 6.6397 20.04 0.258 .. 
10/16/0117:32 7.0347 20.04 0.254 
10/16/01 17:33 . 7.453 20.04 0.24 
10/16/0117:33 7.8963 20.05 0.231 

' 10/16/0117i34 . 8.3663 20.06 0.221 -
10/16/0117:34 8.8647 20.09 . 0.212 
10/100117:35 9.3913 20.09 0.203 
10/16/0117:35 9.9497 20.09 0.198 
10/16/0117:36 10.5413 20.09 0.189 
10/16/01 17:36 . 11.168 20.1 0.175 
10/16/0117:37 11.8313 20.1 0.166 
10/16/01 17:38 12.5347 20.11 0.157 
10116/0117:39 13.2797 20.14 0.152 
10/16/0t 17:39 14.0697 20.14 0.143 
10/16/01 17:40 14.9063 20.14 0.134 
10/16/0117:41 15.7913 20.14 0.131 

.- . 10/16/01 17:42 16.7297 20.18 0.122 '" 
10/16/01 17:43 17.723 20.17 0.118 
10/16/01 17:44 18.7763 20.17 . 0.113 ., 10116/01 17:45 19.8913 20.19 0.108 
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-.. f~l HYDRAULIC CONDUCTIVITY TESTING DATA SHEET 

.. 
I 

ti·• 

O•a 

•·' 

7 

• 
9 

PRO-ECT NAMe .. !.Y..~~--~-~~~.€:~.'f.P.~ ........................................... WElL/BORING • /6.Mt.vo "2 f NO.: ........................ 

PRO.ECT NO.: os;;;i B CE.Ol.OOIST: ·---~-1:'.~-~~":l~.t!. ........................•................................ ........................... ~~···.,······ .. ··-·-······-·····-~· 
I I :2 ..• ~.".1 .. : ...... ;!:-.!~ . .' ............... ····-~·-······· Ylf:U. DIAMETER: ...... ~ ... -..... ~ ................. sc.EN l.DfC1H)'DEP1H: 1EST NO.: 

STA'DC WAlER LEVE1.. (Dtipth,IEJtMltlon): .............. ':!.~. !. ~( ............. ·' .......... ······· ............ DAlE: /() - =<. a- O I ............................ ,. .................. 

TEST nPE 

lilE1HOO OF' 

AEFERalCE 

ELAPSED 
TIME 

(min. or-..) 

0. / 

"'. :z I 

0. 31 

o. t.p 

o. 52 
C. l' 2 
I'. .... .., ":> 

C). f. 2 

l·. '1 -;.> 

t. v 

::? 0 
, • .,,. 

(Rllln9/'Falllng/tanlltant Head): ........ .E!.t.~:-~~--~---····: .......... atECICED: ................................... ,, ................................... 

INOUCINC WA1ER LEVEL OCANCE: . ·····-~-~.Y.-~ .. : .. : ................ '. ......................... l · I 
PAGE ••••• f1F ···'.······ 

PT.;. mt .. MEAS. (Tap of ~ l'Nnllducw'. etC.) TteOLf.. 40011 ....................................................................................... _ ................. 
MEASURED DRAM>O'f. ELAPSED 

WATER LEVEL OR HEAD AH: TIME --
(hlet) (fwt) (min. or -..) 

r1.LJs t./. , 
O.J8 5. < 
0, 3s 10 

o. '3 J 

O.'J2 

o, 3 I 

0. 10 
c>. 3' c: 

Cl,;;!' 
c.:;) 'j 

c.:; ti 
Cl,,;10 

J.O 

MEASURED 
WATER~ 

(Mt) 

ote 
0. It 

0, 1.::l. 

Lf. 0 

ORAWD0?:1 .• wru.. SD06JIC 
OR HE~1 AH, re= ..... ~WEU. ._ .... '1 (t.et 

.~.·. - ,, 
.7 

~ 
~ 

I! 
Qwlha "Al 

a. 

:z 
>-a:-
I!!-:z::= --
i~ .- . 
~1-~ ,_ 
.... ·-

. - 1-
..... - ·-- -!I= 1:1 

"' 5 11' 

Sl INllllot9 ... 
Dmptb an Growfnt 

REMARKS: 

. :r.!?..~~ .. rn .. J. ........................... . 
1'3, s-3 

• ·····~·· ....................... ,. ........... * ........... _ ........ '"' .. . 

CALCS,SKETCH MAPS. ETC.: 

- (J 
~. 



-~n-Situ Inc. 

Report generated: 
Report from file: 
DataMgr Version 

Serial number: 
Firmware Version 

Unit name: 

Test name: 

Test defined on: 
Test started on: 
Test stopped on: 

Test extracted on: 

. Data gathered using Logarithmic testing 
Maximum time between data points:10. 

Number of data samples: 

TOTAL DATA SAMPLES 

Channel number [1] 
Measurement type: 

Channel name: 

Channel number (2] 
Measurement type: 

Channel name: 
Sensor Range: 
Specific gravity: 

Mode: 
User-defined reference: 

·Referenced. on: 
Pressure head at reference: 

Date Time 

10/20/0f 7:50 
10/20/01 7:50 
· 10/20/01 7:50 
10120/01 7:50 
10/20/01 7:50 
10/20/01 7:50 
1 Oi20/01 7:50 
10/20/01 7:50 
10/20/01 7:50 
10/20/01 7:50 

Troll 

11/14/01 10:00:54 
A:\SN12990 2001-10-20 075019 test2-16mw02-f.bin 

3.68 

12990 
7.1 

test2/16mW02-f 

10/20/01 7:47:23 . 
10120/01 7:50:19 

NIA NIA 
10/20/01 7:52:30 

Minutes. 
114 

114 

Temperature 

Pressure· 

30 PSI. 
1 

Surface 
0 FeetH20 

test start 
13.552 Feet H20 

Chan[1 J Chan[2J 
ET (min) Celsius Feet H20 

0 
0.005 

0.01 
0.015 

0.02 
0.025"" 
0.03 

0.035 
0.04 

0.045 

20.04 
20.05 
20.05 
20.05 
20.05 
20.06. 
20.07 
20.07 
20.08 
20.08 

0 
0 

0.344 
0.837 
1.294 
1.133 .. 
Q.577 
0.309. 

0.39 
0.24 

0 

.; 

I II 0 

• 



• t0/20/01 7:50 0.05 20.08 0.3 
10/20/01 7:50 0.055 20.08 0.496 
10/20/01 7:50 0.06 20.08 0.558 
10/20/01 7:50 0.065 20.08 0.581 
10/20/01 7:50 ·0.07 20.1 0.563 
10/20/01 7:50 0.075 20.1 0.487 
10/20/01 7:50 0.08 20.1 0.42 
10/20/01 7:50 0.085 20.1 0.385 
10/20/01 7:50 0.09 20.1 0.385 
10/20/01 7:50 0.095 20.11 0.42 
10/20/01 7:50 0.1 20.11 0.457 
10/20/01 7:50 0.1058 20.11 0.468 
10120101 7:5o 0.112 20.1.1 0.468 
10/20/01 7:50 0.1185 20.12 0.438 
10/20/01 7:50 0.1255 20.11 0.411 - 0 .l (). 3(, 

. 10/20/01 7:50 0.1328 20.12 0.401 
10/20/01 7:50 0.1407 20.13 0.415 
10/20/01 7:50 0.149 20.13 0.424 

. 10120/01 7:50 . 0.1578 20.13 0.42 
10/20/01 7:50 0.1672 20.14 0.401 
10/20/01 7:50 . o.1n 20.15 0.397 
10/20/01 7:50 0.1875 20.15 0.401 
10/20/01 7:50 0.1985 20.15 Ot392 
10/20/01 7:50 0.2102 20.16 0.383 
10/20/01 7:50 0.2227 20.16 0.383 

• 10/20/01 7:50 0.2358 20.17 0.378. o. 2. 0. JJ 
10/20/01 7:50 0.2498 20.18 0.371 
10/20/01 7:50 0.2647 20.18 0.367 
10/20/01 7:50 0:2803 20.18 0.362 
10/20/01 7:50 0.297 20.19 0.358 
10/20/01 7:50 0.3147 20.'19 0.353 
10/20/01 7:50 0.3333 20.19. 0.353 ~ u.) o.3f 
10/20/01 7:50 0.3532 20.2 0~344 

10/20/01 7:50 . 0.3742 20,2 0.344 
10/20/01 7:50 0.3963 20.2 0.339 
10/20/01 7:50 0.4198 20.2 0.334 
10120/01 7:50 0.4447 20.2 0:33- o • ..., o~~' 
10/20/01 7:50 0.4697 20.2 0.325 
10/20/01 7:50 . 0.4963 20.2 0.325 
10/20/01 7:50 0.5247 20.2 0.321 ~ o.s ..,, . :J.8 
10/20/01 7:50· 0.5547 20.2 0~316 

10/20/01 7:50 0.5863 20.2 0.311 (J. , ..., 

10/20/01 7:50 0.6213 20.2 0.311 • o. (, 
10/20/017:50 0.658 20.2 0.311 
10/20/01 7:51 0.6963 20.2 0.311 
10/20/01 7:51 0.738 20.2 0.307 - o.-, o. :1.., 
10/20/01 7:51 0.7813 20.2 0.307 

«. 10/20/01 7:51 0.828 20.2 0.302 - o. 8 o. :2. 6 
10/20/01 7:51 0.8763 20.2 0.298 

• 10/20/01 7:51 0.928 20.19 0.298 
10/20/01 7:51 0.983 20.19 0.293 
10/20/01 7:51 1.0413 20.19 0.291 I. 0 tJ.~s 



10/20/01 7:51 1.103 20.19 0.286 
10/20/01 7:51 1.168 20.19 0.286 • 10/20/01 7:51 1238 20.19 0.281 
10/20/01 7:51 1.3113 20.19 0.277 
10/2Q/01 7:51 1.3897 20.18 0.277 
10/20/01 7:51 1.473 20.18 0.277 
10/20/01 7:51 1.5613 20.18 0.272 
10/20/01 7:51 1.6547 20.18 0.268· 
10/20/01 7:52 1.753 20.18· 0258 
10/20/01 7:52 1.858 20.18 0.249 
10/20/01 7:52 1.968 20.17 0.24 

. 10/20/01 7:52 2.0847 20.17 0.24, 2.u 
"·~· 10/20/01 7:52 2.2097 2023' 0.231 

10/20/01 7:52 2.3413 20.22 0.221 
10/20/01 7:52 2A813 20.21 0.221 
10/20/01 7:52 2.6297 20.2 0.217 

. 10/20/01 7:53 2.7863 20.19 0.215 
10/20/017:53 2.953 20.19 0.21 
10/20/01 7:53 3.1297 20.19 .. 0.205 - 3 . ' 0. I I 
10/20/01 7:53 3.3163 20.18 0.201 
10/20/01 7:53 3.5147 20.18 0.201 
10/20/01 7:54 3.7247 20.17 0.196 
10/20/01 7:54 3.9463 20.16 0.191 

0.16 10/20/01 7:54 4.1813 20.16 0.187 ~'{I 
10/20/01 7:54 4.4297 20.15 0.182 
10/20/01 7:55 4.693 20.14 0.178 .) 10/20/01 7:55 4.973 20.14 . 0.173 
10120/01 7:55 5.2697 20.14 0.113 s.i. O.IS. 

10/20/01 7:55 5.583 20.13 0.168 
10/20/01 7:56 5.9147 20.16 0.164 

. 10/20/01 7:56 6.2663 20.14 0.164-,.2 o. , .. , 

10/20/01 7:56 6.6397 20.13 0.155 o. , 'I 
10/20/01 7:57 7.0347 20.13 0.155 ~ 7· 0 
10/20/01 7:57 7.453 20.11 0.152 
10/20/01 7:58 7.8963 20.1 0.148 
10/20/017:58 8.3663 20.1 0.143 - i'.2. 0. I') 

10/20/01 7:59 8.8647 20.1 0.1"38 
10/20/01 7:59 9.3913 20.11 0.138 
10/20/01 8:00 9.9497 20.09 0.134 
10/20/01 8:00 10.5413 20.08 0.129 ~ t. 0." 
10/20/01 8:01 11.168 20.07 0.129 
10/20/01 8:02 11.8313 20.06 0.125 
10/20/01 8:02 12.5347 20.07 0.12 
10/20/01 '8:03 13.2797 20.05 0.12 
10/20/01 8:04 (, 14.0697 20.05 0.115 
10/20/01 8:05 14.9063 20.04 0.115 
10/20/01 8:06 15.7913 20.04 0.12 .. 10/20/01 8:07 16.7297 20.02 0.115 
10/20/01 8:08 17.723 20.02 0.111. 
10/20/01 8:09 18.n63 20.02 0.111 
10/20/01 8:10 19.8913 20 0.106 ••• 10/20/01 8:11 21.073 20 0.101 
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(~l HYDRAULIC CONDUCTIVITY TESTING DATA SHEET 

PROIECT NAME: ........ No/:J ... ~.~-:1-K4.~.?.~ ...................................... WElJ./80RIJfC NO.: . !..~!!.~ .. <?.-?.:.?.. cl 
PROIECT NO.: ......... . P.:~. ~-~-- ............. .... : .... ·GEOt.OCIST: l.itv Ot:wyc ,.., ...... ·-· .......................................................................................................................... 

WEU. DlAME1ER: 
;? I• 

SCREEN LBC1H/DEP1H: 1 o ' -- 3..:.r3 ' 1EST NO.: J . ... . . ..... ·- ............ ., .. ........... ~ -.......................................... .. .................................. 

STAnc WATER LEYEL. (Depih/EJtMltlon): ." .. ~f.J.'): ........................................ ············. DA1E: : !9.:: .. ~'!.:.QL ... 
lEST·nPE (Rllfnt/Falllnt/CGMtant Htlad) .......... =r.~r!.¥..f ................ atEaCED: ............... ,. ......................................... 

ME1HOO f6 INOUC!NC WA1ER LEVEL OWtGE: . ............. :?.!::.~.<! ...................................... PN:IE. ..... CE' .......... 

REFERENCE PT. nit .. MEAS. (Top of~ Traneduow. etc.): . I.f;. Q~.~ ... Y.r?... '?.9 .......................... " ............ 
ElAPSEO MEASURED ORAWDO'tri ELAPSED MEASURED DRAWDmi . IEIJ .· !DtfMAJKi 

TIME WATER LEVEL OR HEAD AH: TIME WA ~t.etlf"R OR HEAD AHJ re:: - ,...u, • ::::::> /f (min. er -.) (fat) (feet) (mtn. Cl'-.) (Mt) 

o. ;2 I I. (J 1 10 0.2 ~ "'·• 
0. ~ 1 0. 95 tS- 0 . . , c; 7'' 

o. '{/ 0. CJ ! I. 

~ 
.,.. 

-- Cllill 
()' 

... -; 0 t& 
..... ~.; 

a J -
ti (;2 0 8t 3' 

~ c t 2 0. (i I ....,;_ 
(./ .. . . .. -

{ 7!' I c .... . ' -
T 2 0 0. 65 ~ "' ·-... ·-.. ·-

' - ·-
-:;> 0 ,. _, .. ;- /'.]., I ' - -.,, . .:;, 

~:::=.: 
6.5 0 4. I 

c 
5 

5 2 0. (/ </ 
:;z_ Jndlclte SWL 

8, 
~ 

3 "'0. ]<f °"P"' . an DnlwifMJ 

REMARKS: 

. "f.9-.. : ... ~I!:.!. .............................. . 

13, 6.b . ................................................................................. .. 

CALCS.SKETCH MAPS. ETC.: 

• 
1.0 3.0 "I.I - 0 -:>. 

...1... - , ..... , • .,...,} 



0,9 

• o a_ 

0.5 

[)H ()_4 

(feet). 
0.31 

• "· 3 
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,. ' 

; ' ' ',, ' l 
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1
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1
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-In-Situ Inc. 

Report generated: 
Report from file: 
DataMgr Version 

Serial number: 
Firmware Version 

Unit name: 

Test name: 

Test defined on: 
Test started on: 
Test stopped on: 
Test extracted on: 

Data gathered using Logarithmic testing 
Maximum time between data points:tO 

Number of data samples: 

TOTAL DATA SAMPLES 

Channel number [1} 
Measurement type: 

Channel name: 

Channel number 121 
Measurement type: 

Channel name: 
Sensor Range: 
Specific gravity: 

··Mode: 
User-defined reference: 

Referenced on: 
Pressure head at reference: 

Date Time 

10/20/018:19 
10120/01 8:19 

-10/20/01 8:19 
10/20/01 8:19 
10/20/01 8:19 
10120/01 8:19 
10/20/01 8:19 
10/20/01 8:19 
10120/01 8:19 
10/20/01 8:19 

Troll 

11/14/01 10:04:06 
· A:\SN129902001·10·20 081950 test3-16mw02-r.bin 

3.68 . . 

12990 
7.1 

test3/16mw02-r 

10/20/01 8:19:02 
10120/01 . 8:19:50. 

NIA NIA 
10/20/01 8:22:36 

Minutes.· 
111 

111 

Temperature 

Pressure 

30 PSI. 
1 

TOC 
0 FeetH20 

test start 
13.662 Feet H20 

Chan[1] Chan(2] 
ET (min) Celsius Feet H20 

-------- ·-----------------
0 

0.005 
0.01 

0.015. 
0.02 . 

0.025 
0.03 

0.035 
0.04 

0.045 

20.05 
20.06 
20.06 
20.07 
20.07 
20.08 
20.07 
20.08 
20.08 
20.08 

0 
1.089 
2.837 
1.926 
0.166 
0.371 
1.714 
1.984 

0.8 
.0.408 

.\ 

•• 



• 10/20/01 8:20 1.103 20.2 o.n5 
10/20/01 8:21 1.168 20.2 0.761 
10/20/01 8:21 1.238 20.2 0.752 
10/20/01 8:21 1.3113 20.2 0.743 
10120/01 8:21 1.3897 20.2 0.736 

. 10/20/01 8:21 1.473 20.19 0.727 
10120/01 8:21 1.5613 20.19 0.713 
10/20/01 8:21 1.6547 20.2 0:699 
10/20/01 8:21 1.753 20.19 0.69. 
10/20/01 8:21 1.858 20.19 0.671 
10/20/01 8:21 1.968 20.19 0.662 
10/20/01 8:21 2.0847 20.18 0.655 j. I) d.,50 

10/20/01 8:22 2.2097 20.18 0.641 
10/20/01 8:22 2.3413 20.18 0.632 
10/20/01 8:22 2.4813 20.18 0.618 
10/20/01 8:22 2.6297 20.18 0.604 
10/20/01 8:22 2.7863 20.22 0.595 
10/20/01 8:22 2.953 20.22 0.579 
10120/01 8:22 3.1297 20.21 0.57 <~ 0 o.C/'f 

10120/01 8:23 3.3163 20.2 0.551. 
. 10/20/01 8:23 3.5147. 20.2 0.542 

10/20/01 8:23 3.7247 20.19 0.528 
10/20/01 8:23 3.9463 20.19 , 0.514 
10/20/01 8:24 4.1813 20.18 0.503 - 'I,;; .:.. 3q 
10/20/01 8:24 4.4297 20.18 0.489 

• 10/20/01 8:24 4.693 20.18 0.48 
10/20/01 8:24 4.973 20.18 0.461 
10/20/01 8:25 5.2697 20.18 0.447 - ..s. , CJ, J 4.1 

10/20/01 8:25 5.583 20.17 0.434 
10/20/01 8:25 5.9147 20.16 0.427 
10/20/01 8:26 6.2663 20.16. 0.413 ~ 6. I O. l ~ 

10/20/01 8:26 6.6397 20.16 0.399 
10/20/01 8:26 7.0347 20.16 0.385 . 7_ 0 o . .2' 
10/20/01 8:27 7.453 20.15 0.371 
10/20/01 8:27 7.8963 20.14 0.358 
10/20/01 8:28 8.3663 20~15 0.346-1. 2 "· ,,,2' 
10/20/01 8:28 8.8647 20.14 0.332 
10120/01 8:29 9.3913 20.18 0.318 f.2 o . .1-.., 

10120/01 8:29 9.9497 20.16 0.304 
10/20/01 8:30 10.5413 20.16 . 0.291 - t c>. LI d . .l 2. 
10/20/01 8:31 11.168 20.16 o.2n 
10/20/01 8:31 11.8313 20.18 0.265 
10/20/01 8:32 12.5347 20.18 0.2~1 

10120/01 8:33 13.2797 20.18 0.233 
10/20/01 8:33 14.0697 20.18 0.224 
10/20/01 8:34 14.9063 20.2 0.21 
10/20/01.8:35 15.7913 20.19 0.198 

,.;,i ~ 10/20/01 8:36 16.7297 20.19 0.189 ,• 
. . } ... ::.: 

10/20/01 8:37 17.723 20.2 0.171 -16 . .., o. I) 

• 



10/20/01 8: 19 0.05 20.1 1.123 
1 0/20/01 8: 19 0.055 20.1 1.698 • 10/20/01 8:19 ·o.oo 20.1 1.241 
10/20/01 8:19 0.065 20.11 0.632 
10/20/01 8:19 0.07 20.1 0.851 
10/20/01 8:19 0.075 .20.1 1.398 
10/20/01 8:19 0.08 20.11 1.342 
10/20/01 · 8:19 0.085 20.11 '0.86 
10/20/01 8:19 0.09 20.11 0.793 

·10120101 8:19 0.095 20.12 ' 1.169 
10/20/01 8:19 .0.1- 20.13 1.303- t> 'fO . 

10/20/01 8:19 0.1058 20.13 1.013 
10/20/01,8:19 0.112 20.13. 0.828 
10/20/01 8: 19 0.1185 20.13 ' 1.08 
10/20/01 8:19 0.1255 20.13 1.204 
10/20/01 8: 19 0.1328 20.13 0.923 
10/20/01 8:19 0~1407 20~14 0.994 
10/20/01 8:19 0.149 20.15 1.133 ' 
10/20/01 8:19 0.1578 20.15 '0.918 
10/20/01 8:20 0~1672 20.15 1.089 
10/20/01 8:20 o.1n 20.16 0.95 
10/20/01 8:20 0.1875 20.16 ' 1.052 
10/20/01 8:20 0.1985 20.17 0.95 
10/20/01 8:20 0.2102- 20.17 1.036 o. I o. 1' 
10/20/01 8:20 0.2227 20.18 0.966 . 
10/20/01' 8:20 0.2358 20.19 0.964 .) 10/20/01 8:20 0.2498 20.18 0.971 
10/20/01 8:20 0.2647 20.19 0.98 
10/20/01 8:20 ' 0.2803 20.2 0.96 
10/20/01 8:20 0.297 20.2 0.955 

o,..., .J 10/20/01 8:20 0.3147 - 20.2 0.95 - a.~ t 

10/20/01 8:20 0.3333 20.2 0.95 
' 10/20/01 8:20 0.3532 20.2 0.941 
10/20/01 8:20 0.3742 20.2 0.927 
10/20/01 8:20 0.3963 20.21 0.923. 
10/20/01 8:~ 0.4198 20.21 0.918 
10/20/01 8:20 0.4447 20.21 0.9'13 
10/20/01 8:20 0.4697 20.22 0.909 
10/20/01 8:20 0.4963 20.22 0.895 
10/20/01 8:20 0.5247 20.22 o.888 
10120/01 8:20 0.5547 20.22 0.879 
10/20/01 8:20 0.5863 20.22 0.874 
10/20/01 8:20 0.6213 20.22 ....._/ 0.865 
10/20/01 8:20 ' 0.658 20.22 0.86 
10/20/01 8:20 0.6963 20.22 0.851 
10/20/01 8:20 0.738 20.22 o.837 
10/20/01 8:20 0.7813 20.22 0.828 

d.~,,: 

10/20/01 8:20 0.828 20.22 0.819 ·~· ;,;::;· 
10/20/01 8:20 0.8763 20.22 0.817 
10/20/01 8:20 0.928 20.21 0.803 
10/20/01 8:20 0.983 20.2 0.793 .\ 10/20/01 8:20 1.0413 20.2 0.784 I. 0 o, 6 t) 



-
TETRA TECH NUS, INC. CALCULATION WORKSHEET PAGE OF 

CUEHT N JOB NUMBER 0 s J . 
SUBJECT 

J611wo35 
DRAWING NUMBER 

- APPROVED BY . DATE 

II· 15- ()I 
\(._-5-0 \ 

('-:. 0. 0$ J f~t,;t 
l--!...:__:_-.i.!..!L.UJ..!J,(,.L_.J£..!...~~~~~~------: R~:.-_~.{)-L-:) Cf 2 .. Fec,t._· 
.r--..::;::.____;_..;.~=...::....~-----"";:;..._;...~=:.-...,--:...:.=-__,..-'----:~· ..:_ ___ ·_~ : / l Feet:' ~ 

+--~.+---;..-=--+-----'---=-.:--''----'-r"'--=-'.,.-----·-,--~-Io :~ 5.J ,..,,~ 
I j -, 
j j I ' 

·.; 

. i 

I 
~~-+--·+' --+-'---~-'-----'----'----------r--'--__,..-,----,---------;---,--_.._--,-______ _ 
' :·f·:l . L 

• .l--.l--""---J-_.;.'---JL.----..;-_...;...,....... _ _;___--,----'-----··~·--··--------! . 
! 
; ·--'-------- - ··---------·-. 

·~---'---,.----·-----l . 

.L...:AY~i...:;_o_;_t £_;_· .._;: --'--fl'-\-1--r_. ___ A ____ »_· ...;._o_ PJ4c_·r: _: 1- _A Q~~!E.~~-,.-~ j_eL_D1f.£~-··~r--. .:....;K:-··-=· 



·l~l HYDRAULIC· CONDUCTIVITY TESTING DATA SHEET 
- . 

~CTN.~ ... A/..~ .... ~!:!.-1;.~f!;.S..tt?~ ................................. :··· WEL1./l30RIHC NO.: f.§!.!.~.'?.f. J 
~CT NO.: .......... f!Jf -~·-············:···:~·· GEOLOCIST: ·····~?-t:w.¥:~····:···································_~)'······) 
WEll. DIAMETER: ....................... . ~ l£NCTH/DEP1H: ...... f?. ............. .:f:::.!.;, .......... 1EST NO.: .••••.....•.......... 

STATIC WAlER u:vEL. (Oepth/tlewtlon~ ......... 2: . .1.8. ......... :................................... DAT£: .... f.f?.::..?J:.~!... 
1EST TYPE (R1*91Fa.9jtonftant Head): . ........... _C.-1.t...1r.1!1/..tf:............. OtEacm: ....................................... 
ME1HOO OF INDUCINC WATER lE\fl. afANCE: ............ {?..V...k ......................................... PAGE • ~--.CE .\ .•..•.. 
REFERENa: . PT. FOR·M. M£AS. (Top of Ca9fng. Tranllduoer. etc.): ... 1.C.9.<...t. ... '!P.t.et ............... ~ ...................•..... 

ELAPSED MEASURED ORAWOOWN ELAPSED MEASURED DRAWOOftj JEU.. !nfDl6Jls: 
TIME WAlER LEVEL OR HEAD (AH: TIME WATER LEVEL OR HEAD t.H: re: ,.... ... 1111EU.. 

,, 
(m1n. er uc.) (feet) (feet) (min. or-..) (fwt} (feet) 2 I. IC 'l I (). 1:5>-0.D4 . ·- 7'' .... 

2.. 0 , 'I t>.oe 0. 70L/ !; . 
0, I 0. 'loB .~ • n-tM (Bl 

O. ;).. I 0,51 ";;L, 

o. 31 "' o, '() J-
(), Lf i o. f../0 >-

I!!:::::::::: I o.s f o.1e :z-

(j. 6 2 O, 36 · 1Es: ·1-.. ·- ,. 
0. 

_, 
l l ? ~ ... ·- /3 ; 0. .. -

j 0 o. ;J'f i 
·..(" 

I l 
.Jr.. -. r o. #2 "'"' ~· 

? I (/./f 
.sz 1ftdlc:ate .. 

""'' Dlpa on °"°""'I 

REMARKS: 

. I.Q.:. .. ~~:.~-~Y.~ ......................... . 

. (.?.:~? ................................... . 

CALCS.SKETCH MAPS. ETC.: 

···•· , ' 
.. . . 

1. 3 1-/ ..!>-. 

+ r.:· .. · 
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-In-Situ Inc. 

Report generated: 
Report from file: 
DataMgr Version · 

Serial number: 
Firmware Version 

.Unit name: 

Test name: 

Test defined on: 
Test started on: 
Test stopped on: 

Test extracted on: 

Data gathered using Logarithmic testing 

TroU 

11/14/01 9:24:29 
A:\SN12670 2001-10-21 080324 test5-16rriw03-f.bin 

3.68 

12670 
7.1 

16sg03 

test5/16mw03-f 

10/21/01 8:01:33 
10/21/01 8:03:24 

NIA N/A . 
. 10/21/01 8:06:08. 

Maximum time between data points:10.0000 Minutes. 

..:..: ~ : 
,; .. 

Number of data samples: 104 

TOTAL DATA SAMPLES 

Channel number (1) 
Measurement type: 

Channel name: 

Channel number (2] 
Measurement type: 

Channel name: 
Sensor Range: 
Specific gravity: 

Mode: 
User-defined reference: 

Referenced on: 
Pressure· head at reference: 

Date Time 

10/21/01 8:03 
10/21/01 8:03 
1 0/21 /01 8:03 
10/21 /01 8:03 . 
10/21/01 8:03 
10/21/01 8:03 

.10/21/01 8:03 
10/21/01 8:03 
10/21/01 8:03 
10/21/01 8:03 

104 

Temperature 
OnBoard Temp 

Pressure 
OnBoard Pressure 
30 PSI. 

1 
Surface 

0 Feet H20 
test start 

13.579 Feet H20 

Chan[1) 
1:1" (min) Celsius 

Chan[2] 
FeetH20 

--------- ---... ------· --··----· 
0 19.93 0 

0.005 19.94 0.362 
. 0.01 19.95 0.893 
0.015 19.95 1.029 

0.02 19.95 0.81 
0.025 19.96 1.07 

0.03 19.96 1.093 
0.035 19.96 1.024 
0.04- 19.96 1.107 -

0.045 19.97 0.81 

.) 

10 0 •. / 



• .:t0/21/01 8:03 0.05 19.98 0.657 
10/21/01 8:03 0.055 19.98 . 0.586 
10/21/01. 8:03 0.06 19.98 0.736 
10/21/01 8:03 0.065 19.98 0.865 

. 10/21 /01 8:03 0.97 19.98 0.87 
10121/01 8:03 0.075 19.99 0.791 
10/21/01 8:03 0.08 19.99 0.704 
10/21 /01 8:03 0.085 19.99 0.657 
10/21/01 8:03 0.09 19.99 0.676 
10/21 /0.1 8:03 0.095 19.99 0.69 
10/21/01 8:03 0.1 20 0.7Q8 
10/21/01 8:03 0.1058 20 0.69 
10/21/01 8:03 0.112 20.01 0.653 
10/21/01 8:03 0.1185 20.01 0.625 
10/21/01 8:03 0.1255 20.01 0.63 
10/21/01 8:03 0.1328 20.01 0.639 
10/21 /01 8:03 0.1407 20.01 0.625- o. I C.SIJ 
10/21/01 8:03 0.149 20.02 0.586 
10/21/01 8:03 0.1578 20.02 0.581 
10/21/01 8:03 0.1672 20.02 o.sn 
10/21/01 8:03 o.1n 20.03 0.558 
10/21/01 8:03 0.1875 20.03 0.544 
10/21/01 8:03 0.1985 20.04 0.535 

. 10/21 /01 8:03 0.2102 20.04 0.517 
10/21/01 8:03 0~2221 20.05 0.507 

• 10/21/01 8:03 0.2358 20.06 0.494 
10/21 /01 8:03 0.2498 20.06 0.475 o. '2. 0 • .., J 

10/21/01 8:03 0.2647 20.06 0.471 
10/21 /01 8:03 0.2803 20.06 0.461 
10/21/01 8:03 0.297 20.06 0.447 
10/21/0t 8:03 0.3147 20.06 0.438 

o. 3q 10/21 /01 8:03 0.3333 20.07 0.438- 0. J 
10/21/01 8:03 0.3532 20.06 0.424 
10/21/01 8:03 0.3742 20.07 0.42 
10/21/01 8:03 0.3963 20.08 0.406 
10/21 /01 8:03 0.4198 20.08 0.401 

<9. 35 10/21/01 8:03 0.4447 20.08 IT.397 ()." 
10/21/01 8:03 0.4697 20.08 0.392 
10/21/01 8:03 0.4963 20.08 0.383 
10/21/01 8:03 0.5247 . 20.08 0.378 . 

o. '!.'I 10/21/01 8:03 0.5547 20.07 o.374 - o.s• 
1 0/21/01 8:03 0.5863· 20.08 . 0.378 
10/21/018:04 0.6213 20.08 0.369 
10/21/018:04 0.658 20.08 0.355 "· 6-1. O. l~ 
1 0/21 /01 8:04 0.6963 20;01 0.346 
10/21/01 8:04 0.738 20.07 0.337 • 0. 10 o. 3 0 
10/21/01 8:04 0.7813 20.01 .o.332 

.. 10/21 /01 8:04 0.828 20.07 0.323 - ti. 80 o.~, 
~--- 10/21 /01 8:04 0.8763 20.06 0.318 - I . 

• 10/21/01 8:04 0.928 20.06 0.311 
10/21/01 8:04 0.983 20.06 0.307 
10/21 /01 8:04 1.0413 20.06 ·0.298 ., f D o.;) 7 



10/21/01 8:04 . 1.103 20.06 0288 
10/21 /01 8:04 1.168 20.06 0.284 .l 
10/21/01 8:04 1.238 20.06 0.279 
10/21/01 8:04 1.3113 20.06 0.27 
1 0/21 /01 8:04 1.3897 ... 20.05 0.265 
10/21/01 8:04 1.473 20.05 0.256 
10/21/01 8:04 1;5613 20.05 0.256 
10/21 /01 8:05 1.6547 20.04 0.247 
1 0/21 /01 8:05 1.753 20.04 0.242 
10/21/01 8:05 . 1.858 20.04 0.233 
10/21/01 8:05 1.968 20.04 0.228 a:i<? 10121/01 8:05 

I 

0.228. - 2. () 2.0847 .. ·20.03 
10/21/01 8:05. 2.2097 --20.03 0.219 
10/21/01 8:05 2.3413 .20.03 0.21 

. 10/21 /01 8:05 2.4813 20.03 0.21 
10/21/01 8:06 2.6297 20.02 0.205 
10/21/01 8:06 2.7863 20.l 0.196 
10/21/01 8:06 2.953 20.08 0.191 . 
10/21/01 8:06 3.1297 20.07 0.187 - 'J. 0 0.11 
10/21 /01 8:06 3.3163 20.06 0.182 
10121 /01 8:06 3.5147 20.05 0.173 
10/21/01 8:07 3.7247 20.04 0.168 

. 10/21/01 8:07 3.9463 20.04 0.164 
CJ. I'( 1 0/21 /01 8:07 4.1813 20.02 0.155 'f. (j 

10/21/01 8:07 4.4297 20.02 0.155 
10/21 /01 8:08 4.693 . 20.01 0.145 .) 10121/01 8:08 4.973 20.01 0.1.41 
10/21 /01 8:08 5.2697 20 0.141 ·S~I CJ./ 1 
10/21/01 8:08 5.583 19.99 0.136 
10/21 /01 8:09 5.9147 19.99 0.127 
10/21 /01 8:09 6.2663 20 0.127 
10/21/01 8:10 6.6397 19.99 0.122 
10/21/01 8:10 7.0347 19.98 0.113 
10/21/01 8:10 7.453 19.97 0.118 
10/21/01 8:11 7.8963 · 19.96 0.12 
10/21/01 8:11 8.3663 19.95 0.111 
10/21/01 8:12 8.8647 19.94 07101 
10/21/01 8:12 9.3913 19.96 0.097 
10/21/01 8:13 9.9497 19.94 CY.088 
10/21/01 8:13 10.5413 19.93 0.088 
10/21/01 8:14 11.168 19.93 0.083 
10/21/01 8:15 11.8313 19.92 0.069 

.•. 

• 



TETRA TECH NUS, INC. CALCULATION WORKSHEET PAGE OF 

CLIENT NWS J08 NIAf8ER 0 s ::i 
SUBJECT 

HUD SLvc. TEST 
BASEOON H v D f( s L E.11 DRAWING NUMBER 

APPROVE08Y DATE 
/I- 15- {J/ 

! . 
! i C MA.All-£.· 

' 
f .. ! 

•• 

. I l 

•• I i . I 

-------- --·---··--··-·--·· 

·---··"----···-··- ..... --· --------·-·------ --
~~£;;_1_: -----~_f_: __ 5.~~AAI~ .. _ti_Pdf__L_i_.-4.liYJE~-~ __ A_K£_QfFFc g~_,Hr ____ _ 



(~J HYDRAULIC· CONDUCTIVITY TESTING DATA SHEET 

~CT NAME: ....... k..~.J .... ~.t!A.K<.:.~:~.f.<M!..................................... WELL/BORING NO.:.!.~~~~]!... .. 
PRUCT NO.: ........ <:?..-1..!!:..Q........................... CEOLOCIST: ....... J.v..v.Qrl..~'tfr.t! ........................................... . 

YELL DIAME"TER: ........ ?..~~······. . SCREEN LENG1H/DEP1H: .•..•.. ~.~ .. : ...... ~-:..!.~.:....... 1EST NO.: •.•... <6. ......... . 
STATIC WAlER 1.£\tl. (o.pth/E)ew:rtlon): .................... ~ ... ?..~ .................... ,................ DAte Lf?..:~.:?..L .. ~.! ...... . 
1EST TIPE (Rlelng,IFalllnt/Conftant Heoct): ......... R.!2.W..~..................... OIEQCED: ••.•..•••••••••••••••.•••••••••••.•..•. 

METHQO OF INDUClNC WA 1ER LEVEL OIANGE: . ·······"··-~-f:.:.~.f. .............. ,......................... PACE • ./.OF .... ~ ....... · 
RUERENCE PT. FOR ._ MEAS. (Tep of Catnt, l'NMduoer • .b:.): ...... f.!?..P..':.f:.::. .. _.:~ ... ~f.Ci.P..~ ............................. . 

MEASURED DRAWDO~ ,, 
WATER LEVEL OR HEAD (6H, 

(1-t) (1-t) 

ELAPSED MEASURED ORAWOOWN ELAPSED 
TIME WATER LEVEL OR HEAD . (6H; TIME 

(min.« nc.) (feet} , .... ) (mln. or -.) 

0. (; ;;z. I. 7( t./. 0 0.20 

6. (J l..t 1. 5 e 5. 0 0.11 

" (.; :~ I. 'f J ..._------+-----+------------+-------+-------- : o.uw CIQ..) 
ti.c)s I. 'f v :2 

o. I 1--~5 

c. 2. /. /J 
0, l/~ l•. Be 
(l_ c 2 "/7 j 

o.e: 0 61 13 

/. 0 {) . .5 ,, 

2.0 6. 3'' 

-r 

' - j 

A. 

., f 0.7ti -'• ! 
· . 

. ::tu .. :: .. ~.~ ... ~~-?. ....... : ..... ~ ............. . 

/ y ·-
... :::.· .. f. :?. .••.... ··•··• •....•.•..•. •·•••·••··•· 

i. 
• 

•
~~~~~~~~~~:~~:~~~~:~:::::~::~:~~:~= 

. ............................................. , ........................ . 
t--flft-"'..,..-----'-t-t-~-!--:---t-+---'--...o...+----+-~.+-.-.;...i--t-+-+-t-+-+---,..-!--+-'-........... ••·•••· ••.••....•••..•••••.•••••••••••••••.••• 

CALCS,SKETCH MAPS. tfC.: . 

I 
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,Jn-Situ Inc. 

Report generated: 
Report from file: 
DataMgr Version 

Serial number: 
Firmware Version 

··Unitname: 

Test name: 

Testdefined on: 
Test started on: 
Test stopped on: 

Test extracted on: 

Data gathered using Logarithmic testing 
Maximum time between data points:1 O 

Number of data samples: 

TOTAL DATA SAMPLES 

Channel number [1] 
Measurement type: 

Channel name: 

Channel number [2] 
Measurement type: 

Channel name: 
Sensor Range: 

_ Specific gravity: 
·MOde: 

User-defined reference: 
Referenced on: 

Pressure head at reference: 

Date Time 

10/21/01 8:19 
10/21/01 8:19 
10/21/01 8:19 
10/21/01 8:19 
10/21/01 8:·19 
10/21/0l 8:19 
10/21/01 8:19 
10/21/01 8:19 
10/21/01 8:19 
10/21/01 8:19 

Troll 

11/14/01 9:50:56 
A:\SN12670 2001-10-21 081911 test6-16mw03-r.bin 

. 3.68 

12670 
7.1 

16sg03 

test6116mw03-r 

10/21/01 8:18:21 
10121/01 8:19:11 

NIA NIA 
· 10/21/01 8:22:32 

Minutes. 
98 

98 

Temperature 
OnBoard Temp 

Pressure 
OnBoard Pressure 
30PSI.· 

1 
TOC 

0 FeetH20 
test start 

13.602 Feet H20 

Chan[1] Chan[2] 
ET (min) Celsius Feet H20 

0 
0.005 
0.01 

0.015 
0.02 

0.025 
0.03 

0.035 
0~04 

0.045 

19.96 
19.96 
19.96 
19.97 
19.98 
19.98 
19.98 
19.99 
19.99 
19.99 

0 
2.364 
1.716 

. 1.629 
1.76 

1.485 
1.721 
1.479 
1.587 
1.518 

•

» 

) 

• 



•• 10121/01 8:19 0.05 19.99 1.483 
10/21/01 8:19 0.055 19~99 1.513 
10/21/01 8:19 0.06 20 1.437 
10/21/01 8:19 0.065 20.01 1.474 
10121/01 8:19 0.07 20.01 1.423 
10121/01 8:19 0.075 20.01 .. 1.423 
10/21101 8:19 0.08 20.01 1.405 
10121/01 8:19 0.085 20.01 1.382 
10/21/01 ~:19 0.09 . 20.01 1.386 
10/21/01 8:19 0.095 20.02 1.34 
10/21/01 8:19 0.1· . 20.02 1.354• D 

'" 0 
10/21/018:19 0.1058 20.02 1.326 
10/21/01 8:19 0.112 20.02 1.322 
10/21/01 8:19 0.1185 20.02 1.303 
10121/01 8:19 0.1255 20.03 1.289 
10/21/01 8:19 0.1328 20.03 1.276 
10/21/01 8:19 0.1407 . 20.04. 1.264 
10/21/01 8:19 0.149 20.04 1.246 
10/21/01 8:19 0.1578 20.04 1.227 
10/21/01 8:19 0.1672 20.04 1.209 
10/21/01 8:19 0.177 20.05 1.19 
10/21/01 8:19 0.1875 20.06 1.172 
10/21/01 8:19 0.1985 20.06 1.149. 
10/21/01 8:19 0.2102 20.06 1.13 0. I o.4 ".J 
10/21/01 8:19 0.2227 20.07 1.112 

• 10/21/01 8:19 0.2358 20.08 1.084 
10/21/01 8:19 0.2498 20.08 1.056 
10/21 /01 8:19 0.2647 20.08 1.036 
10/21/01 8:19 0.2803 20.08 1.022 
10/21/01 8:19 0.297 20.09 0.999 
10/21/01 8:19 0.3147 20.09 0.99 '1. :L 0,7:J 

10121/01 8:19 0.3333 20.1 0.966 
., 10/21/01 8:19 0.3532 20.1 0.943 

10/21/01 8:19 0.3742 20.09 0.93 
10/21/01 8:19 0.3963 20.1 0.907 
10/21/01 8:19 -0.4198 20.1 0.888 
10/21/01 8:19 0.4447 20.1 (f.87 
10/21/01 8:19. 0.4697. 20.1 ' 0.847 
10/21/01 8:19 0.4963 20.1 0.823- 0. l/ o. ,, 
10/21/01 8:19 0.5247 20.1 0.8 
10/21/01 8:19 0.5547 20.1 0.775 

. 10i21/01 8:19 0.5863 20.09 0.757 
10/21/01 8:19 0.6213 20.09 0.734 
10/21/01 8:19 0.658 20.1 0.706 
10/21/01 8:19 0.6963 20.09 0.687 0 .... o. "I ' 
10/21/01 8:19 0.738 20.09 0.669 
10/21/01 8:19 0.7813 20.09 0.641 

._d.-":- 10121 /01 8:20 0.828 20.09 0.618 . . ~. }t::_:· . 

1 0/21 /01 8:20 0.8763 20.09 0.604 
10121 /01 8:20 0.928 20.09 0.577 o.12. 0 • ., l 

• 10/21/01 8:20 0.983 20.08 0.563 
10/21/0.1 8:20 1.0413 20.08 0.544 



10/21/01 8:20· 1.103 20.08 . 0.521 I~ D O.ll 

10121/01 8:20 1.168 20.08 0.51 • 10121/01 8:20 1.238 20.08 0.487 
10121/01 8:20 1.3113 20.07 0.468 
10/21/01 8:20 1.3897 20.07 0.454 
10/21/01 8:20 . 1.473 20.07 0.436 

. 10/21/01 8:20 1.5613 20.06 0.418 
10121/01 8:20 1.6547 20.06 0.408 
10/21/01 8:20 1.753 20.06 0.39 
10/21/01 8:21 1;8~ 20.06 0.376 
10/21 /01 8:21 . 1.968 20.06 0.362 
10/21/01 8:21 . 2.~7 20.05 0.348 '2. () o. ,'J,j 

10/21 /01 8:21 2.2097 20.05 0.334 
10121/01 8:21 2.3413 20.04 0.316 
10/21 /01 8:21 2.4813 20.04 0.307 
10/21/01 8:21 2.6297 20.04 . 0.293 
10/21/01 8:21 2.7863 20.04 0.279 
10/21/01 8:22 2.953 20.02 0.27 
10121/01 8:22 3.1297 20.02 0.261 l.' IJ. ' ' .. 
10/21 /01 8:22 3.3163 20.04 0.251 
10121 /01 8:22 3.5147 20.07 0.24 
10/21/01 8:22 3.7247 20.06 0.231 
10/21/01 8:23 3.9463 20.05 0.226 
10/21/01 8:23 4.1813 20.04 0.212 

"I " 0. 16 
10/21 /01 8:23 4.4297 20.03 0.203 
10/21/01 8:23 ·4.693 20.02 0.194 .': 10/21101 8:24 4.973 2c>.02 0.189 
10/21/01 8:24 5.2697 20.01 0.185 S.f o. , .., 
10/21/01 8:24 5;583 20 0.175 
10/21/01 8:25 5.9147 20.02 0.166 
10/21 /01 8:25 6.2663 20.01 0.161 
10/21/01 8:25 6.6397 20 0.152 
10/21/01 8:26 7.0347 19.99 0.148 
10121/01 8:26 7.453 19.98 0.143 
10/21/01 8:27 7.8963 19.97 0.138 
10/21/01 8:27 8.3663 19.96 0.129 

•· 



TETRA TECH NUS, INC. CALCULATION WORKSHEET PAGE I OF 

JOB NUMBER 0 s J 
SUBJECT 

8ASEOON H ito rr s Lf..tl DRAWING NUMBER 

av Fe IA./ ..... APPROVED BY DATE 
I 1-i.S- 01 

r-=- 0. 0 83: feet ·-------'--
~~--=_._,,_.,.............,. __ ~~--=-"!'-'--"~------·-~R : ______ o. :J.1:2 . f 't ej 

il t L: _JJ ft.et; 

-~~~--~--~------~-----~~n~ P.6~,~= ·! j -, , 
i -

• 
' ' -~-i---+----1---0---..--_..._ _____ ___,_-___________ __.._......,... ___ _...., 

I l , I 

'; . 
..__..__..____,__-+--+-------'--..------~------.-----+-'--~----..----------·-r 

i -+--+--+--+--_.___,__........-'-..___ ______ _ 

-l--..__..____,___,___,_-4----+---.-------'-~-----------------···- - ...... 
I . 

• -------------
: \ 



10 _ 

0;9_ --..:--. 

, I 

I . ! I 

I I I. 
. I 

.- · 
1 

-~ H"Tt-Tttti7H-f-t--HH-:+-HH-+-t-i-:-r~--'--l....:.._,-:--L.:....;__;_-l-!-l-+-i-i-.W---W-LW_L_:~il· Ji_L..U.1-::_i_.W....!...:~.U 
! ! 

! l i 

I. 0 



• 
E~l HYDRAULIC. CONDUCTIVITY TESTING DATA SHEET 

• PROJECT NAME: . ..... N..o/.~_,_.~}0.:~~-~-~!P.#. ........................................ WEU/BORINC NO.: l~!!.~.'2 !:f.!.. 
....... .. .Cl _g_i!__ §. .............. -~ ..... 

-

PROJECT NO.: GE<X..OQIST: ........ ~Y.'.9~~1.~.~-- ··················································. 

WEU. DtAMEmt ;;?_ '' ··JO' 3-tJ 1EST NO.: ··.::} .............. ......... ........... ~ l..ENalHns:· .. ··--·--······:·--.. ··· ... -· ......... 
STA UC WAlER L£YEL (Dllpth~): . ··--·····::······--··fl. ........................................... DATE': .l.t?..:.?..f?.:.~.L .... 

...• -

Head): .......... F.A!.~.~-¥..k ...... : .......... TEST TIP£ {Rlelng/1='alllng/tan8t1nt atEacED: .... "; ......................................................... 

UE1HOO OF INDUCINO WAD l£WL <>IANGE: ...... :.:? .. -~-. v. .f: ............................................ t- I PACE . .. OIF ••••••• ; •• 

REFERENCE PT~ n. .. MEAS. (Top of Cclllng. ~. etc.) .. .I IS.!?.~.!-: ......... ~(q_qg .............................. 
ELAPSED MEASURED ORA WDOWN ,, ELAPSED MEASURED DRAWD0?11 '!!EU,~ 

TIME WATER LEVEL OR HEAD (AH, TIME WATER~ OR H~l AH: re::; ..:_ ... WELL t :J '' (min. cit' nc.) (Mt) (feet) (mh. or-.) (feet 

. (J.c'1? t.O c.f --·· 
<::>, } o. he; '1 7"' 

o. ~ ' o. {{) ~ D II •l 
0, < o . ..:; 6 ~ ' ~ _, 

o. '-/ o. •16 
~-

!J 
0, b o. -::- 1 . .., c-.. 

I!!= 
I. 0 O, i ,;, z-..... --

• 
1=~~ 

-
-< 0 o.IZ9 

"=I= 
~= 

,3_· 

5 lj 

.sz. lndlcl:lltl ... 
0.th an DnlwhJ 

REMARKS:-

... ;:.o. .. :-:..~.~.:~ ...................... ~ .... . 

-~~~~(;. .................................. . 

CALCS.SKETCH MAPS. ETC.: 

• 
o. • c.. i o. '1 "· .. , o.E. 1.0 

- I" . 



In-Situ Inc. 

Report generated: 
Report from file:· 
DataMgr Version 

Serial number: 
Firmware Version 
Unit name: 

Test name: 

Test defined on: 
Test started on: 
Test stopped on: 
Test extracted on: 

Data gathered using Logarithmic testing 

Troll 

11/14/01 9:19:31 
A:\SN12670 2001·10-20 090059 test3-16mw04·f.bin 

3.68 

12670 
7.1 

16sg03 

·test3/16rnwo.4-f 

10120/01 8:57:36 
10/20/01 9:00:59 

NIA NIA 
. 10/20/01 9:06:40 

Maximum time between data points: 10.000 Minutes. 
Number of data samples: 101 

TOTAL DATA SAMPLES 

Channel number [11 
Measurement type: 
Channel name: 

Channel number [21 
Measurement type: 
Channel name: 
Sensor Range: 

. Specific gravity: 
Mode: 
User-defined reference: 
Referenced on: 
Pressure head at reference: 

Date Time 

10/20/01 9:00 
10/20/01 9:00. 
10/20/01 . 9:00 
10/20/01 9:00 
10/20/01 9:01 
10120101 9:01 
10120101 9:01 
10/20/01 9:01 
10/20/01 9:01 
.10/20/01 9:01 

. 101 

Temperature 
OnBoard Temp 

Pressure 
OnBoard Pressure 
30 PSI. 

1 
Surface 

0 FeetH20 
test start 

13.293 Feet H20 

Chan[1] Chan[2J 
ET (min) Celsius FeetH20 

0 
0.005 
0~01 · 

0.015· 
0.02 

0.025 
0.03 

0.035 
0.04 

0.045 

19.51 
19.52 
1S.52 
19.53 
19.53 
19.53 
19.54 
19.54 
19.54 
19.54 

0 
o.n3 
1.287 
0.595 
0.507 
1.186 
1.555 
1.753 
1.596 
1.153 

• 

.) 

•• 



• 10/20/01 9:01 0.05 19.54 0.701 
10/20/01 9:01 0.055 19.55 0.697 
10/20/01 9:01 0.06- 19.55 1.149 - 0 \ tl I) 

10/20/01 9:01 0.065 19.56 1.28 
10/20/01 9:0~ 0.07·· 19.56 1.167 
10/20/01 9:()1 0.075 19.56 . 0 .. 934 
10/20/01 9:01 0.08 19.57 Q.86 O.Ol.. t.>. 11./ 
10/20/01 9:01 0.085 19.57 0.962 
10/20/01 9:01 0.09 19.57 1.043 
10/20/01 9:01 ().095 .. 19.57 0.983 
10/20/01 9:01 0.1 19.57 0.897 
10/20/01 9:01 0.1058 19.58 0.879 
10/20/01 9:01 0.112 19.58 0.911 
10/20/01 9:01 0.1185 19.58 0.907 
10/20/01 9:01 0.1255 19.58 0.86 
10/20/01 9:01 0.1328 19.59 0.842 
10/20/01 9:01 0.1407 19.59 0.837 
10/20/01 9:01 0.149 19.6 0.814 
10/20/01 9:01 0.1578 19.6 0.8 
10/20/01 9:01 0.1672 19.6 0.782 o, l 0. 6 8 
10/20/01 9:01 0.177 19.6 0.764 
10/20/01 9:01 0.1875 19.61 0.74 
10/20/01 9:01 0;1985 19.62 0.722 
10/20/01 9:01 0.2102 19.62 0.704 

. 10/20/01 9:01 0.2227 19.63 0.676 

• 10/20/01 9:01 0.2358 19.63 0.66 
10/20/01 9:01 0.2498 19.64 0.632 

t:>. s ':l 10/20/01 9:01 ·o.2647 19.63 0.609 "· :l. 
10/20/01 9:01 0.2803 19.64 0.595 
10/20/01 9:01 0.297 19.64 0.563 
10/20/01 9:01 0.3147 .19.64 0.567 
10/20/019:01 . 0.3333 19.64 0.549 

. 10/20/01 9:01 0.3532 19~64 0.526 
10/20/01 9:01 0.3742 19.65 0.507 fJ.3 0. 'I'-/ 
10/20/01 9:01 0.3963 19.65 0.484 
10/20/01 9:01 0.4198 19.65 0.466 
10/20/01 9:01 0.4447 19.64 o.~ 

10/20/01 9:01 0.4697 19.65 0.424 o . ., o. l 7 
10/20/01 9:01' 0.4963 19.65 0.406 
10/20/01 9:01 0.5247 19.65 0.388 
10/20/01 9:01 0.5547 19.65 . 0.367 0 . .$" o-:SI 
10/20/01 9:01 0.5863 19.64 0.348 
10/20/01 9:01 . 0.6213 19.64 0.334 
10/20/01 9:01 0.658 19.64 0.316 o.6 o. i 7 
10/20/01 9:01 0.6963 . 19.64 0.348 
10/20/01 9:01 0.738 19.64 . 0.311 
10/20/01 9:01 0.7813 19.~ 0.288 

; 10/20/01 9:01 0.828 19.64 0.265 . -
' 10/20/01 9:01 0.8763 19.64 0.238 0. ' o. Ol I 

10/20/01 9:01 0.928 19.64 0.219 • 10/20/01 9:01 0.983 19.64 0.201 
10/20/01 9:02 1.0413 . 19.64 0.182 



10120/01 9:02 1.103 19.63 0.173 t c> (), IS° 
10/20/01 9:02 1.168 19.64 0.155 • . 10/20/01 9:02 1.238 19.64 0.141 · 
10/20/01 9:02 1.3113 19.63 0.131 
10/20/01 9:02 1.3897 19.63 . 0.12 
10120191 9:02 1.473 19.62 0.129 
10/20/01 9:02 1.5613 19.62 0.106 
10/20/019:02 1.6547 19.62 0.141 
10/20/01 9:02 1.753 19.62 0.101 
10/20/01 9:02 1.858 19.61 0.083 
10/20/01 9:02 1.968 19.61 0.074 
10/20/01 9:03 2.0847 19.6 0.069 :i., o. o& 

. 10/20/01 9:03 2.2097 19.6 0.065 
10/20/01 9:03 2.3413 19.6 0.06 
10/20/019:03 2.4813 19.6. 0.055 
10/20/01 9:03 2.6297 19.6 0.055 
10/20/01 9:03 2.7863 19.59 0.051 
10/20/01 9:03 . 2.953 19.59 0.046 
10120/01 9!04 3.1297 19.59 0.046 
10/20/01 9:04 3.3163 19.58 0.051 
10/20/01 9:04 3.5147 19.58 0.042 
10/20/019:04 3.7247 19.57 0.046 
1 Ol20I01 9:04 3.9463 19.57 0.042 
10/20/01. 9:05 4.1813 19.57 0.046 
10/20/01 9:05 4.4297 19.56 . 0.046 
10/20/01 9:05 4.693 19.56 0.046 •. , 10/20/01 9:05 4.973 19.55 0.046 
10/20/01·9:06 5.2697 19.54 0.046 
10/20/01 9:06 ·5.583 19.54 0.032 
10/20/01 9:06 5.9147 19.59 0.06 
10/20/019:07 6.2663 19.57 0.06 
10/20/01 9:07 6.6397 19:56 0.06 
10/20/01 9:08 7.0347 19.55 ·0.065 
10/20/01 9:08 7.453 19.54 0.074 
10/20/01 9:08 7.8963 19.53 0.069 
10/20/01 9:09 8.3663 19.52 0.074 
10/20/01 9:09 8.8647 19.51 0.074 
10/20/01 9:10 9.3913 19.51 0.078 
10/20/01 9:10 9.9497 19.5 0.092 

( 

.! 



• 

:e 

TETRA TECH NUS, INC. CALCULATION WORKSHEET PAGE I OF 

CLIENT N . CHA-K.LESToJJ J08 NUMBER 0 s J 
SUBJECT Slue.- resr 
BASeooN Ht'oit:SLE.11 DRAWING NUMBER 

av Fe Lv APPROVE08Y DATE 
//- IS - o I 

r:.. O, of)J, t: • ._.,., 
t---11~__.;.1._.,._:..=~"'"'""-"-___.__..,.--_ _.._.._o-=--;;..--"---r------:-------:li._L_. 0. :Jct) : ·Fe~! 

L-:_ll r~r.t: 

~~T~I=~~~--~-~~--~~---~---~~~ ~'~'tt ~ 

. I 

.l-.-i-...+--1-......,.--'-----;-----....,----,..---------'-----------·-~-"---"---i 
f t 

~_..____,_! _ . .......,i~ ~~.........,.__~~..,..._--M"'-__,·:_/_'d_'f'{J ·m i4sJ-1t:t--·-. := __ ~]} j ~i 
; . ' ; . ' . ' 

I 

I 
~ ' 

• t i' 

i i 

i' 

l I 

. I ·• : 

. ! 
. ! 

+-+---+--+----r---t-~;--~~--:--.---r---i-.,----,...---·----------·----·--·' - -·-· -··' 

J---1---+--~---...-.-------..,....-~----,-· ·-. --..:....---·-··-,....------------·--....:-::-1[: 
u....x.:..~..._.__------~-· _r __ .S.MIPAc t ~ Ao fJJfE. ~---AE &. Dl£f£J' iHr~J 



HYDRAULIC CONDUCTIVITY TESTING DATA SHEET 

PRo.£CT NAME: ..... #.. ~,$ ...... c.t!. .,1:g1,,g a.r.~~-· ..... ..... ..... .... .. ...... lllE1J./llORINC NO.: {.6-' 1hl!"' .~f-
PRO£T No.: ........ 0§.i?ft .............. :.......... G£OLOQIST: ..... W..uP.l!:.~Y.(l:J. ............................................... 

\ 
.I 

. OJ. #/ 10- 7"' - 1EST NO.: <r WELL DIAMETER: ........ ··············' SCREEN 1.EJIC11H/DEP1H: ................... :::.!.3 ................ ............................... __, ... 

STAllC WAlER LEVEL (o.th,IEJtMnlon): ........................................... ~........................ DATE: /9...: .. ?..~.:-.. ~.! ... 
1EST nPE (Rlllng/f'~ Head): . ....... R...!f /¥..f .......... :.......... atECKED: ....................................... 

UE1HOO OF INDUCINQ WA1ER • jLVt. LEVEL OtANC£: .................................................................. PAGE . J. CIF . .l. ..... 
REFERENCE PT. Fat .. MEAS. (Top of Colltt. 'INnllcluolr'. etc.): TROLL 4()()() .. ............................................... ~ ........................................................................... 

ELAPSED MEASURED ORAWDO'tr. ELAPSED MEASURED ORAWOO'tr. W£1..1_~ 

TIME WATtR ~ OR HEAD llH; TIME WATER LEVEL OR HE~ AH, r-c::: ,_ .. .a.a. • . . ,, (min. or nc.) (t.et (feet) (milt. .... -.l ('-t) (fwt . 
.2 

{). ( l3S .... 
0.Q I.to 7'' 

013 0. C'/.'7 ; 
n.tbt(BQ) 

·= O.'{ 0.$() Ql. 
(),,s tJ. ~9 J 
0. 6 c,s7 i-ar:-

0. 7 o.y7 !i= --
0.8 0.'(0 1=~= -r - ,_ - ,_ 
t.O o,2CJ ......... ·-.... -

I 7, ~= 
'· 

o. /)6 
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In-Situ Inc. 

·Report generated: 
Report from file: 
DataMgr Version 

Serial number: 
Firmware Version 

Unit name: 

Test name: 

Test defined on: 
Test started on: 
Test stopped on: 

Test extracted on: 

Data gathered using Logarithmic testing 

Troll 

_.11/14/01 9:22:07 
A:\SN12670 2001-10-20 091446 test4-16mwo4-r.bin 

. 3.68 

12670 
7.1 

16sg03 

test4/16mwo4-r 

10/20/01 9:13:44 
10/20/01 9:14:46 

NIA N/A 
10/20/01 9:16:38 

Maximum time between data pciints:1 O.OOOC Minutes. 

.;;.!~ 

·;; .:-Jl:~ 

Number of ctata samples: 89 

TOTAL DATA SAMPLES 

Channel number [1] 
Measurement type: 

Channel name: 

Channel number [2] 
Measurement type: 

Channel name: 
Sensor Range: 
Specific gravity: 

Mode: 
User-defined reference: 

Referenced on: 
Pressure head at reference: 

Date Time 

10/20/01 9:14 
10/20/01 9:14 
10/20/01 9:14 
10/20/01 9:14 
10/20/01 9:14 
10120/01 9:14 
10/20/01 9:14 
10/20/01 9:14 
10/20/01 9:14 
10/20/01 9:14 

89 

Temperature 
OnBoard Temp 

Pressure 
OnBoard Pressure 
30 PSI. 

1 
TOC 

0 FeetH20. 
'test start 

13.404 · Feet H20 

Chan[1J 
ET (min) Celsius 

Chan[2J 
FeetH20 

0 
0.005 
0.01 

0.015 -
0.02 

0.025 
0.03 

0.035 . 
0.04 

0.045 

19.53 
19.54. 

0 
4.862 
1.596 
1.423 

19.54 
19.54 
19.55 
19.56 
19.56 
19.56 
19.56 
19.56 

2.89 
0.623 
2.443 
1.363 
1.522 
2.016 

• \ 

i 

.l 



• 10/20/01 9:14 0.05 19.57 1.121 
10/20/01 9:14 0.055 19.57 1.949 
10/20/01 9:14 0.06 19.57 1.372 
10/20/01 9:14 0.065 19.57 1.532 
10/20/01 9:14 0.07 19.58 1.675 
1<>a0/01 9:14 0.075 19.58 1.317 
10/20101 9:14 0.08 19 .. 58 1.652 
10/20/01 9: 14 o~o85 19.59 1.386 
10/20/01 9:14 0.09 19.59 1.46 
10/20/01 9:14 0.095 19.59 1.497 
10/20/01 9:14 0.1' 19.59 1.345· 0 eo.0 

10/20/01 9:14 0.1058 . 19.6 1.483. 
10/20/01 9:14 0.112 19.6 1.363 
10/20/01 9:14 0.1185 19.6 1.405 
10/20/01 9:14 0.1255 19.6 1.349 
10/20/01 9:14 0.1328 19.6 1.368 
10/20/01 9:14 0.1407 19.61 1.312 
1 0120/01 9:14 0.149· 19.61 . 1.317-
10/20/01 9:14 0.1578 19.62 1.289 
10/20/01 9:14 0.1672 19.62 1.259 
10/20/01 9:14 0.177 19.62 .· 1.241 
10/20/01 9:14 0.1875 19.63 1.213 
10/20/01 9:14 0.1985 19.64 1.19 

fl .8 6 10/20/01 9:14 0.2102 19.64 1;163 o .• 
10/20/01 9:14 0.2227 19.64 1.135 

• 10/20/01 9:15 0.2358 19.65 1.103 
10/20/01 9:15 0.2498 19.65 1.061 
10/20/01 9:15 0.2647 19.65 1.033 
10/20/01 9; 15 0.2803 19.65 1.013 
10/20/01 9:15 o.291 19.65 0.985 

"· 71 10/20/01 9: 15 0.3147 19.65 0.957 o.~ 
10/20101 9:15 0.3333 19.65 0.93 
10120/01 9:15 0.3532 19.65 0.897 
10/20/01 9:15 0.3742 19.66 0.87 
10/20/01 9:15 0.3963 19.66 0.837 
10/20/01 9:15 0.4198 19.67 0.805 "·' o. bO 
10120/01 9:15 0.4447. 19.67 . <r.78 
10/20/01 9:15 0.4697. 19.67 0.747 
10/20/01 9:15 0.4963 19.67 0.715 
10/20/01 9:15 0.5247 19.67 0.692 o . ., :J- tJ.51 
10/20/01 9:15 0.5547 19.67 0.683 
10/20/01 9:15 0.5863 19.67 0.618 
10/20/01 9:15 0.6213 19.66 0.577 o.S2 o."J 
10/20/01 9: 15 0.658 19.67 0.544 
10/20/01 9:15 0.6963 19.67 0.505 

o. 'SS 10120/019:15 0.738 19.66 0.477 o.67 
10/20/01 9:15 0.7813 19.66 0.445 

... : ~ 10/20/01 9:15 0.828 19.66 0.408 I). 7 2 o. JO .. . . 
'· .;-·.-

10/20/01 9:15 0.8763 19.65 0.381 

• 10/20/01 9:15 0.928 19.65 0.348 
. 10/20/01 9:15 0.983 19.65 0.321 
10/20/01 9:15 1.0413 19.65 0.293 



10/20/01 9:15 1.103 19.65 . 0.261 '· u . o. I CJ 

10/20/01 9: 15 1.168 19.65 0.24 .) 
10/20/01 9:16 1.238 19.65 . 0.212 
10120/01 9:16 1.3113 19.64 0.189 

. 10120/01 9:16 1.3897 19.64 0.171 
10/20/01 9:16 1.473 19.64 0.148 
10120/01 9:16 1.5613 19.64 0.129 . 

. 10/20/01 9:16 1.6547 19.64 0.111 . 
10/20/01 9:16 1.753 19.64 0.097 
10/20/01 9:16 1.858 19.68 0.069 
10/20/01 9:16 1.968 19.7 0.074 
10/20/01 9:16 2.0847 19,68 0.06 :1.. " . "· a 'f 
10/20/01 9:16 2.2097 19.67. 0.051 
10/20/01 9:17 2.3413 19.67 0.042 
10120/01 9:17 2.4813 19.66 0.032 
10/20/01 9:17 2.6297 19.65 0.028 
10/20/01 9:17 2.7863 19.65 0.023 
10/20/01 9:17 2.953 19.64 0.014 
10/20/01 9:17 3.1297 19.63 0.009 
10120/01 9:18 3.3163 19.63 0 
10/20/01 9:18 3.5147 19.62 -0.005 
10/20/01. 9:18 3.7247 19.61 -0.009 
10/20/0i 9:18 3.9463 19.6 -0.014 
1 0/20/01 9:18 4~1813 19.6 -0.018 
10120/01 9:19 4.4297 19.6 -0.018 
10/20/01 9:19 4.693 19.6 -0.018 .) 10120/01 9:19 4.973 19.6 -0.028 

.• I 
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TETRA TECH NUS, INC. CALCULATION WORKSHEET PAGE OF 

CLIENT N CHA- KLEsroJJ JOBNUMBER os:i 
SUBJECT 

BASeoON I+ Vo r{ SL. E.tl 

av Fe kl . 11 .. -S-O\ 

-· . il ,_ . 1-
1. ' 

DRAWING NUMBER 

APPROVED BY DATE 

/l-IS-01 

r._: o. o!JJ h•t 
__ ~~ 0.~9tl Fe~t 
__ · _/.,._~ I/; fc..r: . 

'. r; ' ;, ~ i 7 ,,.,,,:r, 
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·I 
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HYDRAULIC· CONDUCTIVITY TESTING. DATA SHEET 

PRO.ECT NAME: .A/'.Y.$.. ... (:H.~11'.1: ~PO# .... . .. ..... ... ... .. ... ... . WELL/llORINC NO.: '-~ .'lb.:'.'~-5.":j}-
~ N~: ........... 0:$..~.6-......................... GEOLOCIST: ..... kt.tt.().~h,_':t~tl................................................... "l 

t j I I -

. WEll. DtAMrnR: ........ ?.: ... ~....... . SCREDf LENC1H/DEP1H: .. /.0..: ........ '7-.:::J.3 ............ lEST NO.: .... -!l ............. 
STATIC WA1ER 1£VEL· (OepthjEJ4Mlllon): ............... ?...~ .. !.1....................................... DA1E: . ../.Q.::.1:.!.~.~--~--
lEST T'l'PE ~dlngfeanatard Htlod): .. ... : ........ f.l~f#...~................. QtEQ(fJ):·:······························:· .. ···· 

. . . . . SLll6- I I : MEnfOO OF' tNDUCfNG WATER l:£'\IEL CHANCE: . ••. ... . .•.... ....... •.. ...•... ..•. •....•.. •...••. ............ • PAGE •.•.. C1F •••••••••• 

REfERENCE PT. FOR .. MEAS. (Top of CClll1ng, TranllducW, . .tC.): ... Lf ll?.: ~-----~~P..q_ ......................... , .......... 
ElAPSED MEASURED ORAW00f11 ELAPSED MEASURED DRAWOO'S JIU. m:mu~:ne 

TIME WATER LEVEL OR HEAD f.H, TIME WATER LEVEL OR HEAD 6H, 
~ ...... WEU... (min. or nc.) (feet} (Ifft) (mln. or we.)· (fMt) (1-t) ::2.. o.s z o. 03 /. B s. 2 •• 

O. I 1. ( ,_;). 0. lj 0 .. 7 
(!..)I 0. <; l/ "1. 0 o. ,_,, • Jj-maJ St o. '11 ~. J o. 'f' = 0, .,,;2_ .. 

0, lf / "· R 8 ~. J. o. ,, J 
~ o.s ~ (j. 8 ·5' ~-I (J o. lf l 

o. 62 (). !', ,, :2 ( o.31 ~= z---0.8 2 0. &O 47 0. /b 1Ei~ .. 1-

/. 0 0. ..., 1 ,,.. ·-
,_ ··- /) 

. () o.68 
~= 

~ 
c 

) I I 
1. I 0. ti 

. ,..., 

ll / 0.51 Sl lnclloottl SWL. .,.,.. .., .,,..... 
• 
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In-Situ Inc. 

Report generated: 
Report from file: 
OataMgr Version 

Serial number: 
Firmware Version 

Unit name: 

Test name: 

Test defined on: 
Test started on: 
Test stopped on: 

Test extracted on: 

Data gathered using Logarithmic testing 

Troll 

11/14/01 10:10:40 
A:\SN12990 2001-10.21 Q91826 testS-16mw05--r.bin 

3-68-~ 

12990 
7.1 

1012.1/01 
10/21/01 
10/21/01 
10/21/01 

test5/16mw05-r 

9:17:45 
9:18:26 

10:37:16 
10:40:16 

Maximum time between data points:10 Minutes. 

) 

Number of data samples: 136 

TOTAL DATA SAMPLES 

Channel number [1] 
Measurement type: 

Channel name: 

Channel number (2) · 
Measurement type: 

Channel name: 
Sensor Range: 
Specific gravity: 

Mode: 
User-defined reference:· 

Referenced on: 
Pressure head at reference: 

Date· Time 

10/21/01 9:18 
10/21/01 9:18 
10/21/01 9:18 
10/21/01 9:18 
10/21/01 9:18 
10121/01 9:18 
10/21/01 9:18 
10/21/01 9:18 
10/21/01 9:18 
10/21/01 9:18 

136 

Temperature 

Pressure 

30 PSI. 
1 

TOC 
0 FeetH20 

test start 
13.215 Feet H20 

Chan[1] Chan[2] 
ET (min) Celsius FeetH20 

------ ----------------· 
0 20.14 0 

0.005 20.14 0.3 
0.01 20,14 2.489 

0.015 20.15 2.051 
0.02 20.15 . 0.551. 

0.025 20.15 . 0.69 
0.03 20.16 1.841 

0.035 20.18 1.518 
0.04 20.17 ·0.623 

0.045 20~18 0.964 

•> 

• 



• 10/21101 9:18 0.05 20.18 1.564. 
10/21/01 9:18 0.055 20.18 1.193 
10/21101 9:18 0.06 20.18 0.74 
10/21/01 9:18 0.065 20.18 1.093 
10/21/01 9:18 0.07 20.18 1.361 
10/21/01 9:18 0.075 20.19 1.022 
10/21101 9:18 0.08 20.19 0.847 
10/21/,01 9:18 0.085 20.19 1.137 
10/21lo1 9:18 . 0.09 20.19 1.209 
10/21/01 9t18 Q.095 20.2 0.95 
10/21/01 9:18 0.1 20.2 0.927 
1oi21/01 9:18 0.1058 20.2 1.~26 

10/21/01 9:18 0.112 20.21 1.089 
10/21/01 9:18 0.1185 20.21 0.923 
10121101 9:18 0.1255 . 20.21 . 1.031 
10/21/01 9:18 0.1328 20.21 1.056 
10/21/01 9:18 0.1407 20.22 0.941 
10/21101 9:18 0.149 20.22 1.05 
10/21/01 9:18 0.1578 20.22 0.95 
10/21/01 9:18 0.1672- 20.24 ..... 1.013 t> tc:>o .. 
10/21/01 9:18 o.1n 20.24 0.946 
10/21/01 9:18. 0.1875 20.24 0.99 
10/21101 9:18 0.1985 20.24 0.95 
10/21/01 9:18 . 0.2102 20.25 0.946 
10/21/01 9:18 0.2227 . 20.26 0.955 

• 10/21/01 9:18 0.2358 20.27 0.946 
10/21/01 9:18 0.2498 20.27 0.937 
10/21/01 9:18 0.2647 20.27 0.927 
10/21/01 9:18 0.2803 20.27 0.918 o. I 0 . '' 10/21/01 9:18 0.297 20.27 0.911 
10/21/01 9:18 0.3147 20.27 0.911 
10/21/01 9:18 0.3333 20.28 0.907 
10/21/01 9:18 0.3532 20.28 0.902 
10/21/01 9:18 . 0.3742 20.28 0.897 o. ~ o. 3 t. 
10/21/01 9:18 0.3963 20.28 0.888 
10/21/01 9:18 0.4198 20.28 0.879 
10/21/01 9:18 0.4447 20.3 0.872i 
10/21/01 9:18 0.4697 20.3 0.87 
10/21/01 9:18 0.4963 20.3 0.86 
10/21/01 9:18 0.5247 20.3 0.856. 
10/21/019:18 0.5547 20.3 0.851 
10/21/01 9:19 0.5863 20.3 0.842 o • .., "'· t> 3 
10/21/01 9:19 ·0.6213 20.3 0.84 
10/21/01 9:19 0.658 20.3 0.83 
10/211019:19 0.6963 20.29 0.826 
10/21/01 9:19 0.738 20.29 0.807 
10/21/019:19 0.7813 20.29 0.807 

.;;~ ·10121101 9:19 ·o.828 20.3 . 0.803 
~, 

10/21/01 9:19 0.8763 20.29 0.789 
10/21/01 9:19 0.928 20.28 0.784 • 10/21/01 9:19 0.983 20.28 0.78 Cl. 8 o . ..., 7 

10/21/01 9:19 1.0413 20.28 o.n 



10/21/01 9:19 1.103 20.28 0.766 
10/21/01 9:19 1.168 ·20.28 0.759. , {) o_ 7'{ .) 
10/21/01 9:19 1.238 20.28 0.75 
10/21/01 9:19 1.3113 20.28 0.745 
10/21/01 9:19 . 1.3897 20.27 0.7~ 

10/21/01 9:19 1.473 20.27 0.727 
10/21/01 9:19 · 1.5613 20.27 0.717 
10/21/01 9:20 1.6547 20.27 0.713 
10/21/019:20. 1.753 20.25 0.704 
1 0/21 /01 9:20 .1.858 20.25 0.694 
10/21/01 9:20 1.968 20.26 0.685 . 0: l>.., 
10/21/01 9:20 2.0847 20.25 0.68 ::2. () 

10/21/01 9:20 . 2.2097 20.3 0.669 
10/21/01 9:20 2.3413 20.28. 0.664 
10/21/01 9:20 2.4813 20.27 0.65 
10/21/01 9:21 2.6297 20.27 0.646 
10/21/01 9:21 2.7863 20.27 . 0.641 
10/21/01 9:21 2.953 20.27 0.627 
10121/01 9:21 3.1297 20.25 0.618 .t - . 0." 
10/21/01 9:21 3.3163 20.25 0.609 
10/21/01 9:21 3.5147 20.25 0.602 L. 
10121/01 9:22 3.7247 20.25 0.593 
10/21/01 9:22 3.9463 20.25 0.584 
10121101 9:22 4.1~13 20.24 0.57 4 "(. I) 0. s..., 
10121 /01 9:22 4.4297 20.25 0.57 
10/21/0.1 9:23 4.693 ·20.24 0.547 • 10/21/01 9:23 4.973 20.24 0.537 

\ 
I 

10/21 /01 9:23 5.2697 20.23 0.528 .S.f o.s2 
10121/01 9:24. 5.583 20.22 0.521 
10121/01 9:24 5.9147 20.22 0.512 
10/21/01 9:24 6.2663 20.22 . 0.503 6 , O;SO 
10/21/01 9:25 6.6397 20.2 0.494 
10/21/01 9:25 7.0347 20.2 0.489 '1.o 0 . .,, 

10/21 /01 9:25 7.453 20.19 0.48 
10/21/01 9:26 7,5963. 20.19 0.471 
10/21/01 9:26 8.3663 20.18 0.461 l.::i ().l.(J 

10/21/01 9:27 8.8647 20.17 0.457 
10/21/01 9:27 . 9.3913 20.16 0.443 
10/21/01 9:28 9.9497 20.15 0.438 
10/21/01 9:28 10.5413 20.15 0.427 10.1 • 0. Cl.!l 

10/21/01 9:29 11.168 20.14 0.418 
10/21/019:30 11.8313 20.13 0.408 
10/21/01 9:30 12.5347 20.13 0.399 
10/21/01 9:31 13.2797 20.12 0.394 
10/21/01 9:32 14.0697. 20.11 0.385 ~ ,.., 0. ?8 
10/21/01 9:33 14.9063 20.11 0.376 
10/21 /01 9:34 15.7.913 20.11 0.367 

~-t: 10/21/01 9:35 16.7297 20.1 0.358 
~ ·" 

10/21/01 9:36 -17 .. 723 20.1 0.346 
10/21/01 9:37 18.n63 20.1 0.337 
1 0/21 /01 9:38 19.8913 20.09 0.328 • 10/21/01 9:39 21.073 20.08 0.318 :2. , o.31 



• 1G/21/01 9:40 22.3247 20.09 0.309 
. 10121 /01 9:42 23.6497 20.08 0.3 
10/21/01 9:43 25.0547 20.08 0.291 
10121/01 9:44 26.543 20.08 o.2n 
10121/01 9:46 . 28.118 20.08 . 0.268 
10/21/01 9:48 29.7863 20.07 0.261 
10121/01 9:49 31.5547 20.07 0247 ;)O o. 2Y 

10/21/01 9:51 33.428 . 20.07 . 0.242 
10/21/01 9:53 35.4113 20.06 0.228 
10/21/01 9:55 37.513 20.06. 0.215. 
10121/01 9:58 39.7397 20.06 0.205 
10/21/0110:00 42.098 ···20.06 0.191 u2 I>. I, 
10/21/-0110:03 44.5963 20.06 0.175 
10/21/01 10:05 47.243 20.06 0.161 -1012t101-m:r>8 50.0463 20.62 13.109 . 
10/21/01 10:11 53.0147 21.61 13.097 
10/21/0110:14 56.1597 22.57 13.09 
10/2110110:17 59.4913 23.29 13.118 
10/21/01 10:21 63.0197 23.6 13.12 

. 10/21/01 10:25 66.758 23.6 J3.143 
10/21/0110:29 70.718 . 23.54 13.173 
10/21/0110:33 74.9113. 23.48 13.187 

•• 

..:}:~ ·:·.· };::~ 

• 
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CUE NT N .2 CHA-K.LESToJJ J08 NUMSER 0 s J 
SUBJECT 

lf.t 51A/"' 17M(J0/5 HE.AO SLvt- T! .. n 
BASED ON H V' 0 I\ s L f . .11 DRAWING NUMBER 
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Report generated: 
Report from fire: 
DataMgr Version 

Serial ~mber: 
Firmware Version 

Unit name: 
., .•.. 

-- ~.~;.-- ... 

Test name: 

Test defined on: 
Test started on: 

Test stopped on: . 
Test extracted on: 

·"'' 

Data gathered usintflogarithmic testing 

Troll 

11/14/01 8:32:42 
A:\SN10283 2001-10-16161709 test2-17mw01.bin 

3.68 

· 10283 
7.1 

SP4000 . · · · ·· · 

<:;;1~~ 
to/16/01 16:01 :16 
10/16/01 16:17:09 

NIA . N/A 
10/16101 16:22:14 

· aximum time between data points: 1 o~o Minutes. 

4:~

~7~. ;·_.:.: 

Number of data samples: 113 

TOTAL DATA SAMPLES 

Channel number[1) 
Measurement type: 

Channel name: 

Channel number [2) 
Measurement type: 

Channel name: 
Sensor Range: 
Specific gravity: 

Mode: 
User-defined reference: 

Referenced on: 
Pressure heacj at reference: 

Date Time 
-----. -----

10/16/0116:17 
10/16/01 16:17 
1 0/161Q1 16:17 
10/1610.1 16: 17 
10/16/0t 16:17 
10/16/01 16:17 
10/16/01 16:17 
10/16/01 16:17 
10/16/01 16:17 
10/16101 16:17 

113 

Temperature 
OnBoard Temp 

Pressure 
OnBoard Pressure 
30 PSI. 

1 
TOC 

o·FeetH20 
test start 

5.266 Feet H20 

Chan[1) Chan[2] 
ET (min) Celsius Feet H20 

-···-----· -----·---· -----~------
0 

0.005 
0.01 

0.015 
0.02.,, 

0.025 
0.03 

..0.035 
0.04 

0.045 

20.82 
20.84 
20.84 
20.85 
20.85 
20.85 
20.86 
20.86 
20.87 
20.88 

0 
0.572 
3.179 
2.124 
1.359"" 0 
1.294 
1.25 

1.176-
1.156 - o.o ~ 
1.066 

,,,, 

o.g~ 



10f16/0116:17 0.05 20.87 1.086 
10/16/01 16:17 0.055 20.88 1.07 -: • 10/16/01 16:17 . 0.06 - 20.88 1.043 ,., "-CC( '177 

10/16/01 16:17 o.os5· 20.88 1.024 
10/16/01 16:t 7 0.07 20.89 0.996 - .. 
10/16101 16:17 0.015· ··20.89 0.973 
10/16101 16:17 0.08- 20.89 0.957 - 0~66 "· "] 0 
10/16/01 16:17 / 0.085 20.89 0.934 
10116/01 16:17 0.09 20.89 0.916 
10/16/0116:17 0.095 20.9 0.893 ~ o.,'f 
10/16/01 1.6:17 0.1 - 20.9 0.874 .. "· tJI 
10/16/01 16:17 0.1058 20.9 0;858 
10/16101 16:17 0.112 20.9 0.84 
10/16101 16:17 0.1155· 20.9 0.817 
10/16/01 16:17 0.1255 - 20.91 0.793· o. '~ . () .. .s' 
10/16101 16:17 0.1328 20.92 o.m 
10/16/01 16: 17 0.1407- 20.92 0.754 -
10/16101 16:17 ·0.149 . 20.93 0.731 
10/16101 16:17 0.1578 20.94 0.708. 
10/16/01 16:17 0.1672 20.94 0.685 
10/16101 16:17 o.1n 20.94 0.664 -· 
10/16/01.16:17 0.1875 20.95 0.65 
10/16/0116:17 0.1985 20.95 0.632 
10/16/0116:17 0.2102- 20.96 0.618 
10/16101 16:17 0.2227 ... 20.96 0.6 - O.:lo ,.,_ '1 &/ 

10/16101 16:17 02358· 20.96 0.591. .) 10/16/0116:17 0.2498 20.96 0.579 
10/16/0116:17 0.2647 20.96 0.574 
10/16101 16:17 0.2803 20.96 0.565 
10/16/01 16:17 0.297 20.97 0.556 

. 10/16101 16:17 0.3147 20~97 0.547 
10/16/0116:17 0.3333.;.. 20.98 0.542 o.31 tJ.lf 0 . 

10/16/01 16:17 0.3532- 20.98 0.537 -
10/16/01 16:17 0.3742 20.99 0.528 
10/16101 16:17 0.3963 21 0.524 o: ?8 10/16/01 16:17 0.4198- 20.99 0.519 • c. YI 

10/1610116:17 . 0.4447 .. 20.99 0.514 . ; I I 

10/16/01 16.:17 0.4697 20.99 0.505 
10116/01 16: 17 0.4963 20.99 0.501 
10/16/0116:17 0.5247 .. 20.99 0.496..0· so #.3,. 

10116101 16:17 .. 0.5547. - 21 0.491 -
10116/0116:17 0.5863 21 0.482 
10/16101 16:17 0.6213- 21 0.48 .. o. 60 "·JS' 
10/16101 16:17 0;658_ 21 0.475 
10/16101 16:17 0.6963 21 0.471 
10/16101 16:17 0.738 ... . 21.01 0.461 Q.71 tl-3'1 c. ·1 

~•;!' -, 
10/16101 16:17 0.7813 21.01 0.457 

~·: }·;:.· 10/16/01 16:17 0.828 . 21 0.452 
10/16/01 16:18 Q.8763 21 0.447 
10/16/01 16:18 0.928 21 0.443 
10/16101 16:18 0.983 21 0.434 ., 
10/16101 16:18 1.0413- 21.01 0.429 ... I. o 0- JI 



• 10/16/01 16:18 1.103 21.01 0.424 
10/16/01 16:18 1.168 21.02 0.415 
10/16/01 16:18 1.238 21.01 0.411 
10/16/01 16:18 1.3113 21.02 0.406 
10/16/0116:18 1.3897 21.01 0.397 
10/16/01 16:18 1:473 21.01 0.392-
10/16101 16:18 1.5613 21.01 0.383 
10/16/01 16:18 1.6547 21.01 0.376 
10/16101 16:18 1.753 21.03 0.376 
10/16101 16:19 1.858 21.02 0.367 
10/1610116:19 1.968 21.01 0.358 
10/16/01 16:19 2.0847- 21.01 0.348 - a..o o . .:2 6 

10/16/01 16:19 2.2097 21.01 0.344 
10/16/01 16:19 2.3413 21.02 0.334 
10/16/01 16:19 2.4813 21.02 0.325 
10/16/01 16:19 2.6297 21.02 0.316 
10/16/01 16:19 2.7863 - 21.02 0.307 
1 0/16/01 16:20 2.953 21.01 0.298 
10/16/01 16:20 3.1297 - 21.02 .0.288- :v ti. 2 I 

10/16/01 16:20 3.3163 21.02 0.281 
10/16/01 16:20 3.5147 21.02 0.272 
10/16/01 16:20 3.7247 21.03 0.263 
10/16/01 16:21 3.9463 21.02 0.249 

c. 18 10/16/0t 16:21 4.1813· . 21.01 o.24 - t./. I 
10/16101 16:21 4.4297 21.03 0.231 

-• 10/16/01 16:21 4.693 21.02 0.221 
10/16/01 16:22 4.973 21.02 0.208 
10/16101 16:22 5.2697~ 21.08 o.198 .. s.1 o, / l/ S, I C) / 7 

1 0/16101 16:22 5.583 21.06 0.189 
10/16101 16:23 5.9147 21.04 0.182 
10/16101 16:23 6.2663- 21.04 -0.168 ~ /J.2 0.1.i. 

1 0/16101 16:23 6.6397 21.03 0.159 
. 10/16101 16:24 7.0347 21.03 0.155 

10/16101 16:24 7.453. 21.01 0.145 
10/16/01 16:25 7.8963 21.01 0.136 
10/16/01 16:25 8.3663 - 21 0.127. f_ ;i. o. I 
10/16101 16:26 8,8647 21 0.118 
10/16/01 16:26 9.3913 21 0.108 
10116/01 16:27 9.9497 21 . 0.104 
10/16101 16:27 10.5413 20.98 0.095 
10/16/01 16:28 11.168 20,98 0.09 
10/16/01 16:28 11.8313 20.97 0.085 
1 0116101 16:29 12.5347 20.96· 0.076 
10/16101 16:30 13.2797 20.96 0.074 
10/16/01 16:31 14.0697 20.95 0.069 
1 0/16/01 16:32 14.9063 20.94 0.06 
10/1610.1 1

1

6:32 15.7913 . 20,95. 0.055 
... :~ ~ 10/16/01 16:33 16.7297 20.94 0.055 - r-·-· 1 0/16101 16:34 17.723 20.93 0.051 

10/16/01 16:35 1s.n63 20.92 0.046 • 10/16/0116:37 19.8913 20.93 0.042 



HYDRAULIC CONDUCTIVITY TESTING DATA SHEET 

PRO.ECT NAME: _ ... A/.W.$. ... Cttf.iJS..6-.r(J~/..- ..... ._ ............... :.............. WE1.L/90RINC NO.: (?J:!.~.f!.!.f.. ... J. 
PRO.£CT NO.: ·-·····------~~Q..................... CECl..OCIST: ______ y__~.R_/f.r.t-~.t..L ...... ________________ ........... -....... ." ....... :.\ 

:;1 11 IQ'- Ll-tL/ 
1 

~ . WE1J.. DIAMETER: ....................... SCREEN LENC1H/DEPTH: ........ : .................................. TEST NO.: ............. ~---···· 

STATIC WATER ·l.E'tll.. (o.,thjEltMltlon): ................ L!.! .. ~H-................ .1~~---············ DA1E: I 0-tf,.,(JI .. , ........... ~ ............... 

1EST TYPE (R191nt)F'alllng/Ccn.tcmt Head) ...... 8..IJJN.6 ........................... atEaCED: ............ '""" ............................................ 

MElHOO "JNDUaNC WA1ER 1.£\9. OIANGE: . ~Q.Y.!!. . .$.!::ll~ ................................... .... PA«. .. '...a:···-~·-··· 

REFERENCE PT. '°' .. MEAS. (Top of Cae1ng. Trarmduow. •>: 1R~.~v.9. .................... : ............................ 
ELAPSED MEASURED DRAWOOWN ELAPSED MEASURED DRAWOOWN WEtL SDt£MADC 

TIME WATER LEVEL O~ HEAD (AH: TIME WATER LEVEL OR HEAD (AH: rs ....... wru. ~,, (min. er aec.) (feet) (feet) (min. er aec:.) (feet) (fwt) 

CJ.02 I. sS .. 
BOR£Ha.E. 

" . 0.:.1 ./ .. /~ .. 8.#l. ## 

() fJ6 I. o '-/ ~ 
OWN lJltJ.l ~ 

. fJ.o If o.c;s . 3 
o. 2 -o. 61 

~~ 
'I 

Q.q IJ,S I 11:-

0. ' 
. 

0. 1..18 ~~, 

". 8 
zt-z-

o. I.JS .. ~:=i.i: 
oi-~-. I- ,_ 

/. () 0. '12 r-.-- ·-... -

'" o.-lS' 
g!::::= 

;;.. ~ 0 < 
5 /b 

"3. I o.:iB 
4. I 6 . .;1 'I 

Sl.. lndicote SWl 
Depth on Drowing 

.r£.:J?. .. ~t .............................. . 

. , .................... ,. .......... ~ ... ~ ........... ~ .... · ............ . 

CALCS.SKE'TCH MAPS, ETC.: 

• 
... t. 0.·I/ "·' •·e 
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TETRA TECH NUS, INC. CALCULATION WORKSHEET PAGE OF 

..• CLIENT N CHA- KLE.5roAI JOBNUMBER os:i 
SUBJECT 

/7fa.V 0.2.5 FAUJAJt H!:.Ao 5lUC- T £ST 
BASED ON H "D I\ s L E. v DRAWING NUMBER 

DATE . 
/1-IS-OI 

APPROVED BY BY 
FC·Lvt 

_ _,__..._....__=---.___.._~---___,---------'------·----------r = O.o8:r Fe•t. 
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~- HYDRAULIC CONDUCTIVITY TESTING DATA SHEET 
. 

17.-'twu PROiECT ttA1.e ....... P!.~~ .... CHA.!?4=.~.r:11.~ ................................... WELl.J80RING NO.: . ·~· .................. 
· os;;is -

PROiECT NO.: ................................................. GEOLOGIST: ....... W.v.. IJ.~W..Y. f... I:!. .........................•................. ······. 

···········~·-····· IP." 6:. IS 
, 

~ WELL ·~ saEDf LENCmt~ ............. ~····· ........................................ lEST NO.: . .................................. 

STATIC WATER L£YEL (o.pthjDwatlan): . 09 DAlE: .. !.'!::.~ f..:.'!:. ( .: ..... ....... ~ ..... ,. .......... ~ ............ ,, ......................................................... ~ ......... 

1Br nPE (RWnflF'alllntJtonatant Heod): ....... f-1.~-~dN..~ ........ : .......... CHECKED: 
--· . 

............ ,.. ..................................................... 

ME1HOO '6.INOUCINC WAlD LEVEL a4AHCE': ' ..... : ... $..':.~.! ............................................ PACE . !. . of .. J. .... 
REFERENCE PT. ~ .. MEAS. (Top of Collng, 'Traftllduolr. etc.): .l.!..<l.~!:.~ .... 'f '!.t!.f.. .... " ................................. 

ELAPSED MEASURED DRAWDO'tri·· ELAPSED MEASURED ORAWDOm WELL SDBl6DCi 
TIME WATER LEVEL OR HEAD H, TIME WATER lE\'El OR HE~l.6H: rs lo- .. 'fEU. • ~ ,, {min. .--.) (feet) (fHt) (min. er-.) (1-t) (hat 

:JrD o.oi ~172 d·..22 
.!!'.. • 

0.() ~ (/. 6 ::1. a I o, 13 b.s" 
' 

tJ.09 I. Do '-I. , o. t>'i g 

= 
o.u. 'Rl 

0. ' Q. 9C, J"".2 o. /J (, "' 12 0.9, .. 6 
0.31 (). .,, ~--
d. '11 0. '7 I -= :z---
0. S.2.. at>y . g§i~ 

... ·-o. 6::2 0. 6 , !'.... ·-,_ ·-
Iii 

.. 

~~ 
0, '72 0.$6 < 

IS f5 
0.92 IJ. S-'2 

I. 0 0, 
.sz.~ S¥ll. 

'I '-I Depth 111'1 Onawint 

REMARKS: 

. !.!:?.'!:.lll ~L ....................... : .... . 

~71 .. ............ . ......................... ~ ....................................... . 

• --···················-································ ........... ~~ ............................... ;. ................................ .. 

.. ... .. .............. ,, ....................................................... .. 
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Irr-Situ Inc. 

Report generated: 
Report from file: 
DataMgr Version 

Serial number: 
Firmware Version 

Unit name: 

Test name: 

Test defined on: 
Test started on: 
Test stopped on: 
Test extracted on: 

Troll 

11/14/01 8:48:39 
A:\SN10364 2001-10-18085853 test-17mw02:..f.bin 

3.68 

10364 
7.1 

17sg04 · . ·· .------.--......... 
- festl17mw02 f . ~ 

10/18/01 8:56.:03 
10/18/01 8:58:53 

NIA NIA 
10/18/01 9:03:20 

Data gathered using Logarithmic testing 
Maximum time between data points: 10.00• Minutes. 

Number of data samples: · 103 

TOTAL DATA SAMPLES 

Channel number (1) 
Measurement type: 

Channel name: 

Channel number [2] 
Measurement type: 

Channel name: 
Sensor Range: 
Specific gravity: 

Mode: 
User-defined reference: 

Referenced on: 
Pressure head at reference: 

Date Time 

10/18/01 8:58 
10/18/01 8:58 
10/18/01 8:58 
10/18/01 8:58 
10/18/01 8:58 
10/18/01 8:58 
10/18/01 8:58 
10/18/01 8:58 ' 
10/18/01 8:58 
10/18/01 8:58 

103 

Temperature 
OnBoard Temp 

Pressure 
OnBoard Pressure 
30 PSI. 

1 
Surface 

0 Feet H20 
test start 

9.753 Feet H20 

Chan(1) Chan(2] 
Et (min) Celsius Feet H20 

0 
. 0.005 

0.01 
0.015 

0.02 
0.025 

0.03 
0.035 

0.04 
0.045 

19.61 
19.61 
19.62 
19.62 
19.62 
19.64 
19.64 
19.64 
19.64 
19.65 

0 
0.734 
3.172 
3.033 
0.623 
0.418 
0.801 
1.402 
1.269 
0.833 

•. \ 

• 



• 10/18/01 8:58 0.05 19.65 0.897 
10/18/01 8:58 0.055 19.65 1.119 
10/18/01 8:58 0.06 19.66 1.096 
10/18/01 8:58 . 0.065 19.66 0.971 
10/18/01 8:58 0.07 19.66 0.971 
10/18/01 8:58 0.075 19.66 1.045 
1 0/18/01 8:58 o.os- 19.66 1.054-
10/18/01 8:58 0.085 19.66 0.985 
1 0118/01 8:58 0.09 

.. 
. 19.66 0.985 

10/18/01 8:58 0.095- 19.68 1.008- Cl • 1.: 

10/18/01 8:58 0.1 19.68 0.994 
10118/01 8:58 0.1058 19.68 0.985 
10/18/01 8:58 0.112 19.68 0.971 
1 0/18/01 8:59 0.1185 19.68 0.971 
10/18/01 8:59 . 0.1255 . 19.68 0.966 
10/18/01 8:59 0.1328 19.68 . 0.962 
10/18/01 8:59 0.1407 19.69 0.953 
1 0/18/01 8:59 0.149 19.7 0.943 
10/18/01 8:59 0.1578_ 19.7 0.925 
10/18/01 8:59 0.1672 19.71 0.925 
10/18/01 8:59 O.tn 19.71 0.916 
10/18/01 8:59 0.1875 19.71 0.897 
10/18/01 8:59 0.1985 - 19.71 0.888. (!. t o. bl 
10/18/01 8:59 0.2102 19.73 0.874 
10118/01 8:59 0.2227 19.73 0.865 

• 10/18/01 8:59 0.2358 19.74 0.851 
10/18/01 8:59 0.2498 19.73 . 0.828 
.1 0118/01 8:59 0.2647 19.73 0.814 
1 0/18/01 8:59 0.2803 19.74 0.805 
10118/01 8:59 0.297- 19.74 o. 791 - J. ,,, :J. "· rj 
10/18/01 8:59 . 0.3147 19.74 0.782 
10/18/01 8:59 0.3333 19.74 o.n1 
1 0/18/01 8:59 0.3532 19.74 0.759 
10/18/01 8:59 0.3742 19.75 0.74 
10118/01 8:59 0.3963 - 19.75 0.731 - "· J " .. ,~ 
10118/01 8:59 0.4198 19.74 0.717 
10/18/01 8:59 o.4441 19.75 0.706-
10/18/01 8:59 0.4697 19.75 0.692 
10/18/01 8:59 0.4963· 19.75. 0.674 - O.'I o. '7 
10/18/01 8:59 0.5247 19.75 0.646. 
10/18/01 8:59 0.5547. 19.75 0.641 
10/18/01 8:59 0.5863 •' 19.74 0.641- ().5 tJ. ;, 7 

10/18/01 8:59 0.6213 19.75 0.614 • t 

10/18/01 8:59 .o.658 19.75 0.595 
10/18/01 8:59 0.6963 .... 19.74 0.577 • o. b o. 5 7 
10118/01 8:59 0.738 19.74 0.563 
10/18/01 8:59 0.7813 19.74 0.54 

....:!'~ 1 0/18/01 8:59 0.828 19.75 0.521 .•. r.:. ' 10/18/01 8:59 0.8763 19.74 0.503 

• 10/18/01 8:59 0.928 19.74 0.484 
"' lt.5 10/18101 8:59 0.983 19.75 0.461 c. 'I 

10/18/01 8:59 1.0413 19.74 0.443 



10/18/01 8:59 1.103 19.74 0.429 o. 'l 0 
10118/01 9:00 1.168 .... . 19.74 0.406- I. 0 .) 
10/18/01 9:00 1.238 19.74 0.394 
10/18/0.1 9:00 1.3113 19.73 ll.376 
10118/01.9:00 1.3897 19.74 0.353 
10/18/019:00 1.473 19:73 0.334 
10/18/01 9:00 1.5613 19.73 0.316 

. 1 O/t8/01 9:00 1.6547 19.73 0.293 
. 10/18/01 9:00 1.753 19.73 0.274 
10/18/01 9:00 ·1.858 ·19.72 0.261 . 
10/18/01 9:00 1.968 19.73 . 0.242 
10/18/01 9:00 2.0847 ·19.73 0.224 
10/18/01 9:01 2.2097 19.72 . 0.205- 2.. I b. ~" 

. · 10/18/01 9:01 2.3413 19.72 0.196 
10/18/01 9:01 ·2.4813 19.72 0.182 
10/18/01 9:01 2.6297 19.71 0.164 
10/18/01 9:01 2.7863 19.71 0.155 
10/18/01 9:01 2.953 19.71 0.145 

o. I) . 10/18/01 9:02 3.1297 19.71 0.131 - ~- 0 

10/18/01 9:02 3.3163 19.7 0.118 
10/18/01 9:02 3.5147 19.7 0.113 
10/18/01 9:02 3.7247 19.7 0.106' 
1 0/18/01 9:02 3.9463 19.7 0.092 
10/18/01 9:03 4.1813 19.7 0.092 
10/18/01 9:03 4.4297 19.72 0.074 
10/18/01 9:03 4.693 19.74 0.074 ... 10/18/01 9:03 4.973 19.73 0.065 ) 

10/18/01 9:04 5.2697 19.71 0.065 ( 
10/18/01 9:04 5.583 19.71 0.055 
10118/019:04 5.9147 19.7 0.051 
10/18/01 9:05 6.2663 19.7 0.046 
10/18/01 9:05 6.6397 19.69 0.042 
10/18/01 9:05 7.0347 19.68 0.037 
10/18/01 9:06 7.453 19.68 0.032 

. 10/18101 9:06 7.8963 19.68 0.028 
10/18/01 9:07 8.3663 19.68 0.028 
10/18/01 9:01 8.8647 19.68 0.023-
10/18/01 9:08 9.3913 19.68 0.014 
10/18/01 9:08 9.9497 19.68 0.014 
10/18/01 9:09 10.5413 19.69 0.014 
10/18/01 9:10 11.168 19.7 0.009 

• 
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~- HYDRAULIC CONDUCTIVITY TESTING. DATA SHEET 

PROJECT ..Me ........... Mo/.!.. .... ~.':!.~~~-~-$..~'!.~ .................................. EL/BORING NO.: .!.?1o/~.~!. 
PROJECT NO.: ............ P.9.~ .. fl..................... GEOl.OGlSn ... W.u.DKW..y.C..H. .......... ~ ........................................ 
WEl.1. DIAMETER: ............ ?:.~~··· sa&N LENG1H/DEP1H: .. L<?. .... ~ ... 9.:J§. .. ; ........... : lBf NO.: ...... ~ ........... 
STATIC WA1ER l.£\'E1.. (Depth}Dlvatlon): ........... , ..... J!J?..~...................................... DA'IE: •. !.~":.!8.::.rt.! ........ 
TEST T"r'PE (Rllingft'an,g/Cclmltant Head): ............ , ... &!.?.!.-!Y..f .... : .......... CHEa<ED: ................................................................. 

ME1HOO OF INDUCING WA1ER LEVEL QfANCE: .......•••..••. ff:.~.~---························'·········. l I p /ltlltE: .•••• f1F •..••...•• 

REFERENCE PT • '°' .. MEAS. (Top of ea...g, 1'rclnllclucw. etc.) TKot.1.. ~100 . .. 
.. ................................................................................................................... 

ELAPSED MEASURED i>RAWDO?r. ELAPSED MEASURED DRAn wru_ SD4&16JIC 
TIME WATFf LEVEL OR HEAD AH TIME WATER~ OR HEAD AH' ~re 

(min. er-=..) mt} (feet) {min. ... -.) Ct.et (fwt) " ·~ 1-llEU.. ~,, 

o.o:a.. I. 31 :z .o 
"· ::l 2. ,.. . 

l}.O'f ll6 '3. I ".111 . t~" 
1.16 /. 0 I 'f.1 I. I'/ a 

.. 

~ 
..... (IPJ 

0;08 .fJ.qq $ . .2. a.• 2. 

"' 
, 

0.1 o. 78 r s' 
~-ti, 21 1.q5 ae-

()I l 1 0.3/ I!!= z---
I -;- . 

0, 'ti o. l6 
- ,_ - ·-- ,_ 
- i-

O.S'J. o. J.J 
...... - ·-
·~ 

.. - 15, -- ; ,_,.2 o. 3 2 < 
5 1&' 

0.82 0.3D 
I. O 0.29 

.SZ lnclloclte SWL 
Depth on . Dnlwlnt 

TO-:. II. tJ1 ....... ~ ................................................................. .. 

. ......... ~ .. ,, .................. ~ ....................................... . 

CALCS.SKETCH MAPS. ETc.: 
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ln--Situ Inc. 

Report generated: 
Report from file: 
DataMgr V~rsion 

Serial number: 
Firmware Version 

Unit name: 

Troll 

11114/01 8:54:41 
A:\SN10364 2001-10-18 091849 test3-17mw02-r.bin 

3.68 

10364 
7.1 

17sg~_____,.---'----,....~~--~----
_..-·~_., 

Test name: ( test3/17mW02-r --
--~--..:.:.:.:=-:..:..:.:..:.:.:..:=..:~-:--~--

Test defined on: 
Test started on: 
Test stopped on: 

· Test extracted on: 

Data gathered· using Logarithmic testing 

10/18/01 9: 15:50 
10118/01 9:18:49 

NIA NIA 
10/18/01 9:20:12 

aximum time between data points: 10.0 Minutes. 

.. ' 

Number of data samples: 107 

TOTAL DATA SAMPLES 

Channel number [1] 
Measurement type: 

Channel name: 

Channel number [2] 
Measurement type: 

Channel name: 
Sensor Range: 
Specific gravity: 

Mode: 
User-defined reference: 

Referenced on: 
Pressure head at reference: 

Date Time 

10/18/01 9:18 
10/18/01 9:18 
10/18/01 9:18 
10/18/01 9:18 
10/18/01 9:18 
10118/01 9:18 
10/18/01 9:18 

. 10/18/01 9:18 
10/18/01 9:18 
10/18101 9:18 

107 

Temperature 
OnBoard Temp 

Pressure 
OnBoard Pressure 
30 PSI. · 

1 
TOC 

0 FeetH~O 
test start 

9.739 Feet H20 

Chan(1] Chan[2] 
ET (min) Celsius Feet H20 

----- --·-· ------·--
0 

0.005 
0.01 

0.015 
0.02 

0.025· 
0.03-

0.035 
0.04 

0.045 

19.n 
19.78 
19.79 
19.79 
19.79 
19.8 
19.8 
19.8 

19.81 
19.81 

0 
0.152 

4.36 
1.566 
1.319 / 
1.887 
1.133 
1.663 
1.063 
1.449 



• 10/-18/01 9:18 0.05 19.82 1.04 
10/18/01 9:18 ·o.oss 19.82 1.31 . 
10/18/01 9:18 0.06- 19.82 1.017-
10/18/01 9:18 0.065 19.82 1.16 
10/18/01 9:18 o.or 19~82 0.99-

,1 ,· 

10/18/01 9:18 0.075· 19.83 . ' 1 .. 105· () 'c (I 

10/18/01. 9:18 0.08 19.83 '0.941 -
. .,.. 

10/18/01 9:18 0.085 19.83 0.932 
10/18/01 9:18 0.09- 19.84 0.835 

0. 7"t 
10/18/01 9:18 0.095 19.84 0.872 - ().02 

10/18/01 9:18 0.1 19.84 0.789 
10/18/01 9:18 0.1058 19.84 0.757 
10/18/01 9:18 0.112- 19.85 0.757 -
10/18/01 9:18 0.1185- 19.85 0.697- o O'"I #. 'J 
10/18/01 9:18 0.1255 19.85 0.692 
10/18/019:18 0.1328 19.85 0.616 
10/18/01 9:18 0.1407 19.86 0.602 - "· '" 

0.$4 

10/18/01 9:18 0.149 19.86 0.57 
10/18/01 9:18 0.1578 19.87 0.561- 1.cs b.51 
10/18/01 9:18 0.1672 ' 19.87 0.533 -
10/18/01 9:18 0.177 19 .. 87 0.51 - 0.1 

(}. "'' 10/18/01 9:19 0.1875 19.89 0.491 
10/18/01 9:19 ' 0.1985 '19.89 0.473 
10/18/019:19 0.2102 19~89 0.454 
10/18/01 9:19 0.2227 19.89 0.445 •• 10118/01 9:19 0.2358 19.9 0.431 
10/18/01 9:19 0.2498 19.9 0.418 
10/18/01 9:19 0.2647. 19.9 0.408 • "· :2 

O . .., D 

10/18/01 9:19 0.2803-- 19.9 0.399 - ' (} . .l o. 3 b 
10/18/01 9:19 0.297 19.91 0.394 
10/18/01 9:19 0.3147 19.91 0.388 
10/18/01 9:19 0.3333 19.92 0.383 
10/18/01 9:19 0.3532 19.92 0.374 
10/18/01 9:19 0.3742-"' 19.92 '0.369-- ,. J 0. 3.) 

10/18/01 9:19 0.3963 19.92 0.364 
10/18/01 9:19 0.4198 19.92 0.36 
10/18/01"9:19 0.4447 19.92 0.351- L ' 

10/18/01 9:19 0.4697.- 19.92 0.346- .,_ 'f o. JI 
10/18/01 9:19 0.4963 19.92 0.341 
t0/18/01'9:19 0.5247 19.92 0.337 
10/18/01 9:19 0.5547 19.92 0.337. 
10/18/01 9:19 0.5863 - 19.92 0.328 ~ o . .s' "· l C) 
10/18/01 9:19 0.6213 19.92 ' 0.328 
10/18/01 9:19 0.658 19.91 0.318 
10/18/01 9:19 0.6963- 19.91 0.314 - Q. 62 o.~8 

10/18/01 9:19 0.738- .19.91 0.314 -
' 10/18/01 9:19 0.7813 19.91 0.309 

... :t~~:ii 10/18/01 9:19 0.828 19.91 0.304 •"': 
' 10/18/01 9:19 ' 0.8763 19.91 0~3 

•• 10/18/01 9:19 0.928 19.9 0.291 
10/18/01 9:19 0.983 19.9 0.286 
10/18/01 9:19 1.0413 19.9 0.286 



10/1-8/01 9:19 1.103 19.9 0.281 
10/18/01 9:19 1.168 ... 19.9 o.2n_ LO o..;;!S .\ 
10/18/01, 9:20 1.238 .. 19.9 0.272 
10/18/01 9:20 1.3113 19.9 ·0.268 
10/18/01 9:20 1.3897 -19.93 0.258 
10/18101 9:20 · 1.473 19.96 0.258 
10/18/01 9:20 1.561:,l 19.95 0.249 
10/18/01 9:20 1~6547 19.93 0.24?_ . 
10/18/01 9:20 1.753 . 19.93 0.24 
10/18/01 9:20 1:858 19.92 0.235 
10/18101 9:20 1.968 19.92 0.226 
10/18/01 9:20 2.0847 19.92 0.221 -
10/18/01 9:21 2.2097 " 19.91 . 0.217 • .:i. t 0. J 1 
10/18/01 9:21 2.3413 19.9 0.212 
10/18/01 9:21 2.4813 19.9 0.208 
10/18/01 9:21 2.6297 19.9 0.203 
10/18/019:21 2.7863 19.89 0.194 
10/18/01 9:21 2.953 19.89 0.189 
10/18/01 9:2-1 3.1297 19.88 0.189.., ?.· 0 o.t'1 
10/18/01 9:22 3.3163 19.88 0.18 
10/18/01 9:22 3.5147 19.88 0.171 
10/18101 9:22 3.7247 19.87 0.166 
10/18/01 9:22 3.9463 19.89 0.161 .. 

10/18/01 9:22 4.1813 19.89 0.148 - .t-1.1 0. iJ 
10/18/01 9:23 4.4297 19.88 0.143 
10/18101 9:23 4.693 19.87 0.138 .. .) 10/18/01 9:23 4.973 19.87 0.134 
10/18/01 9:24 5.2697 19.86 0.129 - ,.; .1 0.11 
10118/01 9:24 5.583 19.86 0.115 
10/18/01 9:24 . 5.9147 19.85 0.115 
10/18/01 9:25 6.2663 19.85 0.106 
10/18/01 9:25 6.6397 19.85 0.101 
10118/01 9:25 7.0347 . 19.84 0;097 
10/18/01 9:26 7.453 19.84 0.083 
10/18/01 9:26 7.8963 19.85 0.069 
10/18/01 9:27 8.3663 19.85 0.06. 
10/18/01 9:27 8.8647 19.84 o.oss-
10/18/01 9:28 9.3913 19.84 0.046 
10/18101 9:28 9.9497 19.83 0.042 
10/18/01 9:29 . 10.5413 19.83 0.042 
10/18/01 9:29 11.168 19.82 0.032 
10118/01 9:30 11.8313 19.82 0.028 
10/18/01 9:31 12.5347 19.82 0.023 
10/18/01 9:32 13.2797 19.82 .0.018 
10/18/01 9:32. 14.0697 19.82 0.018 

• 



TETRA TECH NUS, INC. CALCULATION WORKSHEET PAGE OF 
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SUBJECT 
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~- HYDRAULIC CONDUCTIVITY TESTING DATA SHEET 

PRO.ECT ..Aue .... /!(LI( ::f . .. t:'..tt :1.l?.t..€:5. !.O.:'.'.' ..... ····· . .. ······· ..... ~ NO.: J?r.11:<1."} .. 
PROJECT NO.: ......... @..?..8.......................... CEOI OCIST: ..... W..<!.f?.!f.~~-!!. .................................................... 
Ye.L DIAMETER: 

;J /I 
~ 

/()' §-·IS' 
1EST NO.: ..... 2 ............ ...,~ ............. ·-· ........... t.efC1H/DEP'Df; .... -· .................................... 

STAnC WA1DI 1.EWL (Dlpih_,.._): .............. lfri~'t··· :. ·:....................... DAle .Jf?.::-.'.8.:.0..'. .. : .... 
1EST 1"r'PE {Rllfnt/F~t Heod): . ············-········-·······················. OiEQCED: ·····························-········· 

UE1HCX> Of' INDUCINC WATER L£VEL. atAHGE: ........ ~f:.'!..f: ............................................. PAGE . L t1F • .!.. ..... 
REFERENCE· PT. Ftlt ... MEAS. (Top of CClllnt. 1\"aMducler. *->= ...... r.ff~f~ ..... ~P..~~---································; -

ELAPSED MEASURED DRAWDOWN aAPSEO MEASURED ORAn WELL !!;OQ&:DI: 
TIME WATFf LEVEL OR HEAD (AH; TIME WATER !..£\'EL OR H£A?> Atf re 

(min. or -..) feet) (feet} (min. er-.) cw) (feet 4 """i-WEU. • ,, 

0,0;t.. 1.62 /_ () o.sv 
. :;} 

.. . 
"· (I '-I I. 61 ':2 ~ 0 o . .:22 \ .. a.:is• 
0- () (, I. SG '3, t o. 1:2 la 

"- i °""" (ICIJ 
o.oe 1-S~ ' (). (J'f I./ 

o.' 1-1./1 -
~ 

s 
o.~ I. 2, mEI 
o.3 I. IS" z..__ 

r· -().'I 1.oy i-;-... ;-
... ·-..... ·-

D·S o. '1 :r ........ ,_ 
§! E:::: , .. 

o. 6 D-85 ..: 
IS ' 

f5 
o. 7, o.'7 

Sl. Indicate SWL (). 3 u. 6, O.tft 1111 Dnwint. 

REMARKS: 

l o•1R.,,,- · · 
.. .. . .............. ~' .............................. ,. ................ . 

-·s~·-,,y-··· .. ·-------······················· -

: :gi.:~:-q::::::::::::::::::::::::::::::::::: 
CALCS,SKETCH MAPS, ETC.: 
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--In-Situ Inc. 

Report generated: 
Report from file: 

. DataMgr Version 

Serial number: 
Firmware Version 

Unit name: 

Test name: 

Test defined on: 
Test started on: 
Test stopped on: 
Test extracted on: 

Data gathered using Logarithmic testing 

Troll 

11 /14/0f 9:04:23 
A:\SN11908 2001•10-181 Q5450 test3-17mW03-r2.bin 

. 3.68 

11908 
7.1 

17mw03 

test3/17mw03·r2 

10/18/01 10:33:54 
10118/01 10:54:50 

.NIA NIA 
10/18/01 10:57:10 

Maximum time between data points: 1 O.OOC Minutes. 

·-~ }< . ; . 
i -" .. -~!:'.~ 

Number of data samples: 102 

. TOTAL DATA SAMPLES . 

Channel number [1) 
Measurement type: 

Channel name: 

Channel number [2] 
Measurement type: 

Channel name: 
Sensor Range: 
Specific gravity: 

Mode: 
User-defined reference: 

Referenced on: 
Pressure head at reference: 

Date Time 

------ -----
10/1810110:54 
10/18/0110:54 
10/18/01 10:54 
10/18/01 10:54 
10/18/01 .10:54 
10/18/01 1 0:54 
10/18/01 10:54 

. 10118/01 10:54 
10/18/01 10:54 
10/18/0110:54 

. 102 

Temperature 
OnBoard Temp 

Pressure 
OnBoard Pressure 
30 PSI. 

1. 
TOC 

0 FeetH~ 
test start 

8.636 Feet H20 

Chan[1] 
ET (min) Celsius 

Chan[2] 
FeetH20 _____ ..,. ___ -----------------

0 22.34 0 
0.005 22.34 4.835 

0.01 22.36 1.345 
0.015 22.36 1.675 

0.02 22.36 1.629 
0.025 22.37 1.656 . 

0.03 22.37 . 1.605 
·0.035 22.37 1.601 

0.04 22.37 1.619 
0.045 22.38 1.615 

··, 

···1 



10/18/01 10:54 0.05- 22.39 1.652 - 0 109 

• 10118/01 10:54 0.055 22.39 1.573 
10/18/01 10:54 0.06 22.39 1.569 
10/18/01 10:54 0.065 22.39 1.557 

o. qij 10/18/01 10:54 0.07 22.39 1.548- o. o'2 

10/18/01 10:54 . 0.075. 22.39 1.534 
10/18/01 10:54 0.08 22.4 1.525 
10/18/0110:54 0.085 22.4 1.511 
1 0/18/01 1 0:54 0.09 22.4 1.506 
10/18/01 10:54 0.095 22.41 1.488 
10/18/01 10:54 0.1 22.41 1.479 
10/18/01·10:54 0.1058 22.4l 1.469 
10/18/0110:54 0.112 22.42 · 1.456 
10/18/01 10:54 0.1185 22.43 1.446 

. 10118/01 10:54 0.1255 22.43 1.437 
10/18/0110:54 0.1328 22.44 ·. 1.419 
10/18/01 10:54 0.1407 22.44 1.409 
10/18/0110:54 0.149 22.44 1.396 
10/18/0110:54 0.1578- 22.44 1.375'- 0. J IJ. 8:J 
10/18/01 10:55 0.1672 . 22.45 1.366 
10/18/01 10:55 o.1n 22.45 1.342 
10/18/0110:55 0.1875 22.46 1.329 
10/18/01 10:55 0.1985 22.46 1.31 
10/18/01 10:55~'- 0.2102 22.47 1.292 
10118/01 10:55 0.2227 22.48 1.269 

• 10/18/01 10:55 0.2358 22.48 1.255 
10/18/0110:55 0.2498 .. 22.49 1.227 ~ CJ. 2 0, 7t.f 
10/18/01 10:55 0.2647 22.49 1.213. 
10/18/0110:55 o.2ero 22.49 1.193 
10118/01 10:55 0.297 22.49 1.183 

. 10/18/01 10:55 0.3147 22.49 1.156 
10/18/0110:55 0.3333 22.49. 1.142 
1{)/18/01 10:55 0.3532 22.49 1.119 fl. 3 a. "8 
10/18/0110:55 0.3742 22.49 1.096 
10/18/01 10:55. 0.3963 22.5 1.073 
10/18/01 10:55 0.4198 22.5 1.045 
10/18/0110:55 0.4447 22.5 UJ13 
10/18/0110:55 0.469~ 22.5 0.99' o . .., o.•• 
10/18/01 10:55 0.4963 22.5 0.96 
10/18/0110:55. 0.5247 22.5 0.932 

. 10/18/0110:55 0.5547 .. 22.5 0.909· o.s O.SS 

10/18/0110:55 0.5863 22.5 0.89 
10/18/0110:55 0.6213 22.5 0.858 
10/18/0110:55 o.658- 22.5 0.83 ... o.' 0. so 
1 0/18/01 10:55 0.6963 22.5 0.793 
10/18/01 10:55 0.738 22.5 0.764 
10/18/01 10:55 0~7813 22.5 0.727 c> • .,. 2- o. "'"'. 

~ .. : 10/18/01 10:55 0.828 22.5 0.69 
10/18/0110:55 0.8763 22.5 0.653 o. 80 o.'!."t 
10/18/01 10:55 0.928 22.5 0.616 • 1011810110:55 0.983 22.5 . 0.579 
10/18/01 1 0:55 1.0413 22.5 0.549 



1 0/18101 1 0:55 1.103 22.5 0.517 - '·' 
0. )I 

10/1810110:56 1.168 22.5 0.489 .) 
10/18101 10:56 1.238. 22~5 0.457 
10/18101 10:56 1.3113 22.5 0.429 
10/18/01 10:56 1.3897 22.5 0.397 
· 10/18/01 10:56 1.473 22.5 0.36 
10/18/01 10:56 1.5613 22.5 0.334 
10/18/01 10:56 1.6547 22.5 0.307 
10/18/01 10:56 1.753 22.5 0.279 
10/18/01 10:56 1.858. 22.49 0.256 
10/18/01 10:56 1.968 22.5 0.228 
10/18/01 10:56 2.0847- 22.5 0.228- :2. 0 O; I '"I 

10/18101 10:57 2.2097 22.49 0.21 
10/18/01 10:57 2.3413 22.53 0.196 

. 10/18101 10:57 2.4813 22.54 0.173 
10118/01 10:57 2.6297 22.53 0.159 
10/18/01 10:57 2.7863 22.52 0.141 
10/18101 10:57 2.953 22.52 0.136 
10118/01 10:57 3.1297 22.52 0.125 - 'l_ ' Cl. 0., 
10/18/01 10:58 3.3163 22.51 0.12 
10/18101 10:58 3~5147 22.51 0.111 

. 10/18101 10:58 3.7247 22.51 0.106 
10/18101 10:58 3.9463 . 22.5 0.097 
10/18/01 10:59 4.1813. 22.5 0.097 
10/18/01 10:59 4.4297 22.5 0.092 
10/18101 10:59 4.693 22.53 0.092 .} 10/18/01 10:59 4.973 22.51 co.083 
10/18101 11 :00 5.2697 22.51 0.078 
10118101 11 :00 5.583 22.5 0.074. 
10/18101 11 :00 5:9147 22.49 0.069 
10/18101. 11 :01 6.2663 22.49 0.069 
10/18101 11 :01 6.6397 22.48 0.065 

.. 10/18/01 11 :01 . 7.0347 22.47 0.06 
· 10/1810111:02 ·. 7.453 22.46 0.06 
10/18/01 11 :02 7.8963 22.46 0.055 
10/18/0111:03 . 8.3663 22.48 0.055 
10/18101 11 :03 8.8647 22.46 o.055 
10/18/0111 :04 9.3913 22.45 0.051 
10/18/0111:04 9.9497 22.44 0.051 
10/18101 11 :05 10.5413 22.43 0.051 

•• 
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HYDRAULIC CONDUCTIVITY. TESTING DATA SHEET 

PROJECT NAue ..... N..~ .. ~!M.~~~-~---············ .. ························:······. ~ No./?~~~.t!···\ 
PROJECT NO.: ......... J?..-!.~.!L....................... Gm.OGl5n ......... /,v.td?.K~.~.1-............................................... . 

v.a.L OIAMEllR: ......... ? .. ~.~..... saeN LENCmt/DEPJH: ..! .. 0. ...... 5.~ .. ~.$.~ ........ lEST NO.: ........ ~ ..... . / , . . 

STAnc WATER LE\EL (DepthjEJevatlon): .... "o .• '9.8. ................ :................................ DATE: Hl.:!.6.~.<!L ........ . 
. 1EST T'd'E (Rllfnt/F~ Head): .......... f A.!d~.J.~.~ .... : .......... OtEaCED: ....•.•.......•..••••••..••.•.••.•.•. ,. 

ME1HOO flF INDUaNG wAD LEVEL atAHGE:· ........ ~.4:.\t..Cr............................................ PACE .t .. flF .. t ..... . 

R£FER£NCE PT. ftR ... MEAS. (Top of CGllng, l'Nnllducw. ..0.): I~IJ.td.:-.. ~~~---···································~········· 
ELAPSED 

TIME 
(min. or sec.) 

MEASURED ORA M>OWN ELAPSED MEASURED ORA~ 
WATER LEVEL OR HEAD (AH; TIME WATER LEVEL OR HE~ (6H~ 

(feet} (feet) . (min. cir sec.) (fMt) (rwt) 

o.o..,.$" J. '7 I 3. I "· IS 

REMARKS: 

. :rQ~.~&.~ 5. .......... ·············-~·-··. 

!~~-~ .............................. : ............ . 
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In-Situ Inc. 

Report generated: 
Report from file: 
DataMgr Version 

Serial number: 
Firmware Version 

Unit name: 

Test name: 

Test defined on: 
Test started on: 
Test stopped on: 
Test extracted on: 

Data gathered using Logarithmic testing 
Maximum time between data points:10 

Number of data samples: 

TOTAL DATA SAMPLES . 

Channel number [1] 
· Measurement type: 

Channel name: 

Channel number [2] 
Measurement type: 

Channel name: 
Sensor Range: 
Specific gravity: 

Mode: 
User-defined reference: 

Referenced on: 
Pressure head at reference: 

Date Time 

10/18/01 8:06 
. 10/18/01 8:06 

10/18/01 8:06 
10/18/01 8:06 
10/18/01 8:06 
10/18/01 8:06 
10/18/01 8:06 
10/18/01 8:06 
10/18/01 8:06 
10/18/01 8:06 

Troll 

11 /14/01 9:53:58 
A:\SN12974 2001-10-18 080650 test2-17mw04.bin 

. . 3.68 

12974 
7.1 

16mW03 

test2/17mw04 

10/18/01 8:03:51 
1 0/18/01 8:06:50 

N/A NIA 
10/18/01 8:11:47 

Minutes. 
108 

108 

Temperature 
OnBoard Temp 

Pressure 
OnBoard Pressure 
30 PSI. 

1 
Surface 

0 FeetH20 
test start 

10.885 Feet H20 

Chan[1] Chan[2] 
ET (min) Celsius Feet H20 · 

0 
0.005 

0.01 
. 0.015 . 

0.02 
0.025 

0.03 
0.035 

0.04 
0.045 

20.27 
20.28 

. 20.28 
20.29 
20.3 
20.3 
20.3 

20.31 
20.31 

. 20.31 

0 
0 

0.844 
3.017 
2.939 
1.515 

1.05 
o.n5 
1.509 
1.712 

.) 

•• 



• 10/18/01 8:06 0.05 20.31 1.379 
10/18101 8:06 0.055 20.31 1.107 
1 0/18/01 8:06 0.06 20.31 1.289 
10/18/01 8:06 0.065 20.31 1.43. 
10/18/01 8:06 0.01 20.31 1.322 
10/18/01 8:06 - 0.075 '20.32 1.229 
10/18/01 8:06 0.08 20.32 1.285 
10/18/01 8:06 0.085' 20.33 1.326 
10/18/01 8:06 0.09 20.33 1.276 
10/18/01 8:06 0.095 20.33 1.248 
10/18/01 8:06 0.1 • 20.33 1.257 .. • 100 

10/18/01 8:06 0.1058 ' 20.33 1.262 
· 10/18/01 8:06 0.112 20.34 1.243 
10/18/01 8:06 0.1185 20.34 1~225 

10/18/01 8:06 0.1255· 20.34 1.225 
10/18/01 8:00 0.1328 20.35 1.22 
10/18/01 8:06 0.1407 20.35 1.199 
10/18/018:06 0.149 20.36 1.19 
10/18/01 8:06 0.1578 20.36 1.176 
10/18/01 8:07 0.1672 20.36 1.163 
10/18/01 8:07 0.177 20.37 1.149 
10/18/01 8:07 0.1875 20.37 1.135 
10/18/01 8:07 0.1985 20.38 1.112 
10/18/01 8:07 0.2102 20.39 1.103 O. I o.1g •• 10/18/01 8:07 0.2227 20.39 1.08 
10/18/01 8:07 0.2358 20.4 1.066 
10/18/01 8:07 0.2498 20.4 1.038 
10/18/01 8:07 0.2647 20.4 '1.022 
10/18/01 8:07 0.2803 20.41 1.003 
10/18/01 8:07 0.297 20.41 0.99 
10/18/01 8:07 0.3147 20.42 0.971 0 . .:2 0.77 
10/18/01 8:07 0.3333 20.42 0.957 
10/18/01 8:07 0.3532 20.42 0.934 
10/18/01 8:07 0.3742 '20.42 0.9f6 
10/18/01 8:07 0.3963 20.43 0.902 
10/18/01 8:07 0.4198 20.43 o.819 o.:J o, .., 0 
10/18/01 8:07 0.4447 20.43 0.863 
10118/01 8:07 0.4697 20.43 0.844 
10/18/01 8:07 0.4963 20.43 0.821 
10/18/01 8:07 0.5247 20.43 0.807. o.l.f 2. o. ''( 
10/18/01 8:07 0.5547 20.43 0.784 
1 0/18/01 8:07 0.5863 20.42 0.761 
10/18/01 8:07 0.6213 20.43 0.734 0.$>- 0,58 
10/18/01 8:07 0.658 20.43 0.722 
10/18/01 8:07 0.6963 - '20.43 0.699- CJ, ' O.SS' 

10/18/01 8:07 0.738 20.42 0.676 
1 0/18/01 8:07 0.7813' 20.43 0.653 

.-. 1 0/18/01 8:07 0.828 20.43 0.63 - o.-, 2.. o.50 
10/18/01 8:07 0.8763 20.42 0.607 

• 10/18/01 8:07 0.928 20.42, 0.584 • Cl. 8 l- 0.'16 
10/18/01 8:07 0.983 20.42 0.558 
10/1.8/01 8:07 1.0413 20.42 0.535 
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·L= 10 feet· ----
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~- HYDRAULIC CONDUCTIVITY TESTING DATA SHEET 

PROiECT.N~ •...... N.~~-----~H.1:K~.~§..I.f!.~..................................... WEU./80RJNC NO.: ... ~.Z~.~.P..~!., 
PRO.EC? NO.: ............•. O.~.~ .. B.... ................ CElLOCIST: ........ :~.l!J?.~.~Y.~~---······'·······································. . 

'2 JO S"'-10
1 

• "2 WE11. DtAMElER: ........................ SCftEDf LENCTH/DEPlH: .......................................... 1EST NO.: ... .?.". .•....••..•.•• 

STAUC WAlER 1£\tL ~,...._,): ......... .Ak~i·;:v·i .... :•••u•U•o•m•• .. ••••••• DAlE: .'.~.:c.!i.:..<?..!. ... .. 
1EST TR (Rllllng/F~ Hmd): . ............................ .................. . atECICED: ...................................... . 

ME1HOD C1F INDUCIHC WA1ER LEVEL atANGE: ............ §.~ .. ~.~-·-············'···--···················. PAGE •••.. 17 •••••••••• 

AEFER£NCE PT. flit a. MEAS. (Tap of Collng. ,.,......_• *.): .r.f..t.<:..!r: •.... '!J!.~.~---······································ 
ELAPSED MEASURED DRAWOO'fr. 

TIME WA~lfVEL OR HEAD AH; 
(min. Of' MC.) Ct.et) 

D.O I ::1. JO 

(J.02. I. 8:7 

"· 0 .., I. l/8 
o.o 6 /. '16 
o.o 8 I. 3'1 

0.10 I. "3S 
, • •:t. I.Jo 

o, I 'I 1.2' 

ti. I & #. 3 L/ 

0, I g I . .2. I 

I. ~I I. I 8 
o. JJ I.OS 

o .a 0.1 .... ,. 

ELAPSED 
TIME 

(min. Of' ..c,) 

o. 41 

o.stt 
0, 6 :2 

I. 8:L 

I. " 
:J .. v 
3, I 

4. I 

o,:> 

MEASURED 
WAlER LEVEL 

(fMtl 

o. 'U 

'"'1 
t>. 8 I 
o. 0 8 
o.s7 

o. 3.1 
0.15 

o. () ~.2 

DRAWDO~ 
OR HEA~> AH; 

(Mt 

'Ill. »eat•nc 
~ - ... wa.i... I .2 . 

• 
~-

. 8.2$ 

15 
1$ 

. ti?.~.~-~ ...................................... . 

CALCS.SKETCH MAPS. ETC.: 

• 



•• 

• 
·'!: 
' 

Report generated: 
Report from file: 
DataMgrVersion 

Serial number: 
Firmware Version 

Unit name: 

Test name: 

Test defined on: 
Test started on: 
Test stopped on: 

Test extracted on: 

Data gathered using0togarithmic testing 
Maximum time between data points:1 o 

Number of data samples: 

TOTAL DATA SAMPLES 

Channel number [1] · 
Measurement type: 

Channel name: 

Channel number [2] 
Measurement type: 

Channel name: 
Sensor Range: 
Specific gravity: 

Mode: 
User-defined reference: 

Referenced on: . 
Pressure head'at reference: 

Date Time 

10/18/01 8:26 
10/18/0:t .8:26 
10/18/01 8:26 
10118/01 8:26 
10118/0t 8:26· 
10/18/01 8:26 
10/18101 8:26 
10/18/01 8:26 
10/18/01 8:26 
10/18/01 8:26 

Troll 

11/14/01 9:57:28 
A:\SN1297 4 2001-10-16 082657 test317mw04-r.bin 

3.68 

12974 
7.1 

16mw03 

test317mw04/r 

10/18/01 8:24:59 
10/18/01 8:26:57 

NIA ·- NIA· 
10/18/01 8:31:30 

Minutes. 
109 

109 

Temperature 
OnBoard Temp 

Pressure 
OnBoard ·Pressure 
30 PSI. 

1 
TOc 

0 Feet H20 
test start. 

10.89 Feet H20 

Chan[1] Chan[2] 
ET (min) Celsius Feet H20 

0 
0.005 

0.01 
0.015 
·0.02 
0.025 

0.03 
0.035 

0.04 
0.045 

20.33 
20.33 
20.33 
20.34 
20.34. 
20.35 
20.35 
20.35 
20.36 
20.36 

0 
-0.023 
3.465 
2.302 
1~312 

. 1.836 
1.518 
1.518 
1.594 
1.481 



10/18/01 8:27 0.05 20.36 1.449 
.~.i 10118/01 8:27 0.055 20.37 1:599 

10/18/01 8:27 0.06 .. 20.37 1.49 • .. 0 ••• 
10/18/01 8:27 0.065 20.37 1.462 
10/18/01 8:27 0.07 20.37 1.449 
10/18/01 8:27 ·0.075 20.38 1.432 
10118/01 8:27 0.08 20.38 1.409 
10/18/01 8:27 0.085 20.38 :1.396 
10118/01 8:27 0.09 20.39 1.382 
10/18/01 8:27 0.095 20.39 1.368 
10/18/01 8:27 0.1 20.39 1.354 
10/18/01 8:27 0.1058 20.39 1.34 
10/18/01 8:27 0.112 .20.4 1.326 
10/18/01 8:27 0.1185 20.4 1.317 
10/18/01 8:27 0.1255 20.4 1.303 
10/18/01 8:27 ·0.1328 20.4 1.296 
10/18/01 8:27 0.1407 20.41 1.283 
10118/01 8:27 0.149 20.41 1.269 
10/18/01 8:27 0.1578. 20.42 1.259 f , 

10/18/01 8:27 0.1672 20.42 1.246.., oA o. 8.., ·. 
10/18/01 8:27 o.1n 20.43 1~232 

10/18/01 8:27 0.1875 20.44 1.213 
10/18/01 8:27 0.1985 20.44 1.199 
1 0/18/01 8:27 0.2102 20.45 1.181 
10118/01 8:27 0.2227 20.45 1.169 
10118/01 8:27 0.2358 20.46 1.151 ·-) 10/18/01 8:27 0.2498 20.46. 1.128 

. 10118/01 8:27 0.2647 20.46 1.11 - o. 2 o. "1 '-1 
10/18/01. 8:27 0.2803 20.46 1.091 
10118/01 8:27 0.297 20.46 1.073 
10118/01 8:27 0.3147 20.46 . 1.059 
10/18/01 8:27 0.3333 20.47 1.04 
10/18/01 8:27 0.3532 20.47 1.024 . 
10118/01 8:27 0.3742 20.48 1.006-- 0.1 tJ. 6 7 

. 10/18101 8:27 0.3963 20.48· 0.983 
10/18/01 8:27 0.4198 20.48 0.96 
10/18/01 8:27 0.4447 20.49 o.946 
10/18/01 8:27 0.4697 20.49 0.918 - V."I o_ & 2 
10/18/01 8:27 0.4963 20.49 0.9 
10/18/01 8:27 0.5247 20.49 0.879 
10/18/01: 8:27 0.5547 20.49 0.856 
10/18/01 8:27 0.5863 20.48 0.833 - 0 .$ '2. o. s' •, 
10/18/01 8:27 0.6213 20.47 0.81 
10/18/01 8:27 0.658 20.48 0.782 - 0. ' 0. s 2.. 
10/18/01 8:21 0.6963 20.48 . 0.759 
10/18/01 8:27 0.738 20.47 0.734 

... ~'":· 
10/18/01 8:27 0.7813 20.47 0.71 - o. 7 l- Q • .., 'i 

.-t; 10/18/01 8:27 0.828 20.47 0.683 ,. 
10118/01 8:27 0.8763 20.47 0.66 -.. ,, 0,'l'f 
10118/01 8:27 0.928 20.47 0.632 • 10/18/01 8:27 0.983 20.46 0.604 
10/18/01 8:27 1.0413 20.46 0.579 



• 10/18/01 8:28 1.103 20.46 0.551 - t. 0 
0 -J7 

10/18101 8:28 1.168 20.46 0.528 
10/18101 8:28 1.238 20.46 0.501 
10/18/01 8:28 1.3113 20.46 0.473 
10/18101 8:28 1.3897 20.46 0.452 
10/18/01 8:28 1.473 20.45 0.424 
10/18/01 8:28 L5613 20.45 0.397 

-· 10/18/01 8:28 1.6547 20.45 0.369 
10/18/01 _8:28 1.753 20.45 0.351 
10/18101 8:28 1.858 20.45 o.328 

-10/18/01 8:28 1.968 20.45 0.307 . 
10/18101 _8:29 2.0847 -20.45 0.284 - l.. 0 

0.1' 
10/18101 8:29 2.2097 20.45 0.261 
10/18101 8:29 2.3413 20.45 0.242 
10/18101 8:29 2.4813 20.45 0.224 
10118101 8:29 2.6297 20.45 0;21 
10/18101 8:29 2.7863 20.45 0.187. 
10/18101" 8:29 2.953 20.45 0.168 "- ,, 1 0/18101 8:30 3.1297 20.45 0.157' 1. u 
10/18101 8:30 3.3163 20.45 0.138 
1 0/18/01 8:30 3.5147 20.45 0.129 
10/18/01 8:30 3.7247 20.45 0.115 
10/18101 8:30 3.9463 . 20.44 0.106. 
10/18/01 8:31 4.1813 20.44. 0.092 
10/18/01 8:31 4.4297 20.44 0.088 

• 10/18101 8:31 4.693 20.5 0.078 
10/18101 8:31 4.973 20.48 0.069 
10/18/01 8:32 5.2697 20.47 0.06 
10/18101 8:32 5.583 20.46 0.055 
1t>/18/01 8:32 5.9147 20.45 0.051 
10/18101 8:33 6.2663 20.47 0.042 
10/18/01 8:33 6.6397 20.46 0.042 
10/18/01 8:33 7.0347 20.45 0.037 
10/18101 8:34 7.453 20.44 0.032 
10/18/01 8:34 7.8963 20.43 0.032 
10/18101 8:35. 8.3663 20.42 0.028 
10/18/01 8:35 8.8647 20.42 o.028 
10/18/01 8:36 9.3913 20.41 0.028 
10/18/01 8:36 9.9497 20.4 0.023 
10/18/01 8:37 10.5413 20.39 0.023 
10/18101 8:38 11.168 20.39 0.023 " 
10/18/01 8:38 11.831.3 20.38 0.018 
10/18/01 8:39 12:.5347 20.37 0.018 
10/18/018:40 13.2797 20.37 0.018 
10/18/01 8:41 14.0697 20.36 0.018 
10/18101 8:41 14.9063 20.36 0.018 
10118/01 8:42 15.7913 20.35 . 0.014 

.,.;~ 
• .. 

• 
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HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: Charleston NWS 

Project No.: N0528 
Test Type: Slug test, rising head. 

Done By: 

Checked By: ( D 

Radius of Well casing (in.) : 

Effective Radius of Well Screen On.) : 

Length of Well Screen (fl): 

Time for 37% head change (min.) : 

Hydraulic Conductivity (K) : 

1 = r 
1=R 
5 =l 

52.00 =To 

5.47E-05 ft./ min. 
9.11E-07 ftJsec. 

. 7.87E-02 ft./ day 
2.78E-05 cmJsec. 

Well/Boring No.: 

Aquifer Type: 

Test Date: 

Equation: 

17MW06D 
Clayey sand with 
some to trace silt. 
Feb,05 

r 2 x Ln(L/R) 
K = _2_x_L ___ x_T_o ..... 

******SEE ADJUSTED SLUG TEST DATA PLOT ON ATTACHED SHEETS****** 
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TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TE.ST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: Charleston NWS 

Project No.: N0528 
Test Type: Slug test, falling head. 

Done By: 

Checked By: C 0 

Radius of wen Casing (in.) : 

Effective Radius of Well Screen (in.) : 

Leilgth of Well Screen (fl)·= 

Tnne for 37"o head change (min.) : 

Hydraulic Conductivity (K) : 

1 = r 
1=R 
S=L 

23.60 =To 

1.20E-04 ft./min. 
2.01E-06 ft./ sec. 
1.73E-01 ftJday 
6.12E-05 cmJsec. 

Well/Boring No.: 

~uifer Type: 

Test Date: 

Equation: 

17MW06D 
Clayey sand with some 
to trace silt. 
Feb,05 

r 2 x Ln(LIR.) 
K= . 

lx L xio 

****HSEE ADJUSTED SLUG TEST DATA PLOT ON ATTACHED SHEETS******. 
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Tetra Tech NUS, Inc. 

HYDRAULIC CONDUCTIVITY 
TESTING DATA SHEET 

PROJECT NAME: .C.'dM.k.~.--~-~y_l.~f!.J .................................... ¥1t:LL/BORING NO.: J.J.~.W.9fe.Q .. ~ 
PRO.ECT NO.: ... .Q .. S.-.J.....B ................................ GEOLOGIST: ... ff?.:.~ .... ~.~-~u;~L .................................... 
\\£1.L DIAMETER: ... 6~.~-·············. SCREEN LENGTH/DEPTH: ... :2. .. ~ .... J. ... l.g .. ::.J....~ ....... . l~L TEST NO ••......................•.. 

STATIC WATER LEVEL (Depth/Elevation): 3. .. ~Jj--······························································· DATE: ;6.:'J..J...~.f;?..2._ ... 
lEST TIPE {Rlslng/f olllng/Coostant Head): f~J}J.G..t°.~.\.:~)(A\l.C......... CHECKED: •..... <.: .. J?..c::_~ .. f.':); ........... 
METHOD Of INDUCING .WATER LEVEL CHANGE: ?..Ok\-:Q •..• So.M..~·-················-························· PAGE ..... ;OF .•......... 

REFEREN5,~T. FOR Wl. MEAS. (Top of qoslng, 
~ ls't-'-4 IJl. ~ ..-r.> ; - TransducE t, *·)=, ;-.:··~i:=·u:.:····················.,·· ........................................ 

- ELAPSED MEASURED DRAWDO~ ELAPSED MEASURED DRAWDO~ El L SCl::IEM.ADC 
TIME WATER !fVEL OR HEA?l t.H) TIME WATER LEVEL OR HfAD t.H) re 

(min. or sec.) (feet (feet . (min. or Sec.) (feet) feet) - ...... ,.. WEI.!. ·2 If 

'l .O\, lP\ o u~,-D. \~1.0\ ~.Cf 1,,9' 90REHOlE • 

t. ?,~'t1 '-''Ott 7 0-1)J3 L.. s-<t-t.i A 1t 
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Depth on Drawing 
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In-Situ Inc • MiniT roll Pro 

Report generated: 2127/'2005 18:02:31 
Repo<t from file: 
Win-Situ Version 

... \SN11262 2005-02-27101818 17mw06dr.bin 
4.S'I 

Serial runber: 
Firmware Version 
Unit name: 

Test name: 

Test defined on: 
Test started on: 
Test stopped on: 

11262 
3.09 

17mw06dr 

2fZ1/2005 8:41:10 
2127/2005 10:18:18 
NIA NIA 

D• galhered using Logarithmic testing 
Ma>dmum lime bet--. data pc Minutes. 
Number of data samples: 140 

. TOTAL DATA SAMPLES 

Channel numbef (1) 
Measu'emenl type: 
Channel name: 

Channel runber (2) 
Measurement type: 
Channel name: 
Sensor Range: 
Specific gravity: 
Mode: 
User-defined reference: 
Referenced on: 
Press1K8 head al reference: 

140 

Temperall.W8 

Press1K8 
Pressure 
15PSIG. 

1 
TOC 

0 FeelH20 
test start 

12.517 Feet H20 

Char(1) Chan[2) 
Temperatu Pressure 

17mw06dr 

Adjust ET 
Date Time ET (min) Fahrenheit FeetH20 min Mio 

21'Z1/2005 10:18:18 0 64.04 0 
2127/2005 10:18:19 o;oos 64.09 -0.008 
2127/2005 10:18:19 0.01 64.11 -O.o1 
2127/2005 10:18:19 0.015 64.11 -0.012 
2fZ1/2005 10:18:20 0.02 64.13 -0.012 
2127/2005 10:18:20 0.025 64.13 -0.012 
2127/2005 10:18:20 0.03 64.13 -0.014 
2127/2005 10:18:20 0.035 64.13 -0.014 
212112005 10:18:21 0.04 64.13 -0.014 
2127/2005 10:18:21 0.045 64.13 -0.015 
2fZ1/2005 10:18:21 0.05 64.13 -0.015 
2127/2005 10:18:22. 0.055 64.13 -0.011 
212712005 10:18:22 0.06 64.13 -0.012 
2127/2005 10:18:22 0.065 64.13 -0.014 
2127/2005 10:18:23 0.07 64.15 -O.o15 
2127/2005 10:18:23 0.075 64.13 -0.019 
2127/2005 .10:18:23 0.08 64.13 -0.015 
2127/2005 10:18:23 0.085 64.15 -0.01 w/2005 10:18:24 0.09 64.15 -0.023 
2127/2005 10:18:24 0.095 64.15 -0.006 
2127/2005 10:18:24· 0.1 64.15 0.274 
2127/2005 10:18:25 0.1058 64.15 2.449 
2127/2005 10:18:25 0.112 64.15 4.367 
2127/2005 10:18:25 0.1185 64.13 2.918 
2fZTl2005 10:18:26 0.1255 64.15 2.004 
2127/2005 10:18:26 0.1328 64.15 3.087 
2127/2005 10:18:27 0.1407 64.15 2.746 
2127/2005 10:18:27 0.149 64.15 . 2.439 
2127/2005 10:18:28 0.1578 64.15 2.817 
2127/2005 10:18:28 0.1672 64.13 2.544 
2127/2005 10:18:29 o.1n 64.13 2.688 
2127/2005 10:18:30 0.1875 . 64.13 . 2.6 
2127/2005 10:18:30 0.1985 64.13 2.651 
2127/2005 10:18:31 0.2102 64.11 2.61 0.0117 0.984534 
2127/2005 10:18:32 0.2227 64.11 2.627 0.0242 0.990947 
2fZ1/2005 10:18:32 0.2358 64.13 2.619 .0.0373 0.967929 
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17mw06dr 

2127/2005 10:18:33 0.2498 64.13 2.614 0.0513 0.986043 • 2127/2005 10:18:34 0.2647 64.13 2.612 0.0662 0.985289 
212712005 10:18:35 0.2803 64.13 2.609 0.0818 0.984157 
2127/2005 10:18:36 0.297 64.13 2.606 0.0985 0.963025 
2127/2005 10:18:37 0.3147 64.13 2.602 0.1162 0.981516 
212712005 10:18:38 0.3333 64.13 . 2.599 0.1348 0.980385 
2127/2005 10:18:40 0.3532 64.15 2.596 0.1547 0.979253 
2127/2005 10:18:41 0.3742 64.15 2.594 0.1757 0.978499 
2127/2005 10:18:42 0.3963 64.15 2.591 0.1978 0.977367 
2127/2005 10:18:44 0.4198 64.15 2.588 0.2213 0.976235 
2127/2005 10:18:45 0.4447 64.18 2.586 0.2462 0.975481 
2127/2005 10:18:46 0.4697 64.18 2.582 0.2712 0.973972 
2127/2005 10:18:48 0.4963 64.2 2.STT 0.2978 0.972086 
2127/2005 10:18:50 0.5247 64.2 2.575< 0.3262 0.971332 
2127/2005 10:18:52 0.5547 64.2 2.571 0.3562 0.969823 
2127/2005 10:18:53 0.5863 64.22 2.566 0.3878 0.967937 
2/27/2005 10:18:56 0.6213 64.22 2.562 0.4228 0.966428 
2/27/2005 10:18:58 0.658 64.24 2.559 0.4595 0.965296 
212.7/2005 10:19:00 0.6963 64.24 2.554 0.4978 0.96341 
2/27/2005 10:19.:03 0.738 64.27 2.551 0.5395 0.962278 
2/27/2005 10:19:05 0.1813 64.27 2.546 o..5828 0.960392 
2/27/2005 10:19:08 0.828 64.29 2.542 0.6295 0.958883 
2127/2005 10:19:11 0.8763 64.29 2.536 0.6778 0.95662 
2127/2005 10:19:14 0.928 64.31 2.53 0.7295 0.954357 
2/27/2005 10:19:17 0.983 64.31 2..526 0.7845 0.952848 
2127/2005 10:19:21 1.0413 64.33 2.52 0.8428 0.950585 
2127/2005 10:19:24 1.103 64.33 2.515 0.9045 0.948699 
2127/2.005 10:19:28 1.168 64.33 2.509 o.9695 0.946435 
2127/2005 10:19:33 1.238 64.36 2.502 1.0395 0.943795 
2127/2005 10:19:37 1.3113 64.36 2.496 1.1128 0.941531 
2/27/2005 10:19:42 1.3897 64.38 2.489 1.1912 0.938891 
2127/2005 10:19:47 1.473 64.38 2.482 1.2745 0.93625 .;.-

2127/2005 10:19:52 1.5613 64.38 2.475 1.3628 0.93361 
2127/2005 10:19:58 1.6547 64.4 2.466 1.4562 0.930215 
2127/2005 1~ 1.753 64.4 2.459 1.5545 0.927575 
2127/2005 10:20:10 1.858 64.42 2.452 1.6595 0.924934 
212.7/2005 10:20:16 1.968 64.42 2.443 1.7695 0.921539 
2127/2005 10:20:23 2.()647 64.45 2.435 1.8862 0.918521 • 2127/2005 10:20'.31 2.2097 64.45 2.425 2.0112 0.914749 
2127/2005 10:20".39 2.3413 64.47 2.415 2.1428 0.910977 
'im/2005 10:20:47 2.4813 64.47 2.406 2.2828 0.907582 
2/27/2005 10:20:56 2.6297 64.47 2.395 
2127/2005 10:21:05 2.7863 64.47 2.384 2.5678 0.899283 
2127/2005 10:21:15 2.953 64.47 2.372 2.7545 0.894757 
W/2005 10:21:26 3.1297 64.45 2.361 2.9312 0.890607 
2127/2005 10:21:37 3.3163 64.42 2.349 3.1178 0.886081 
2127/2005 10:21:49 3.5147 64.4 2.337 3.3162 o.a81554 

. 2127/2005 10:22:02 3.7247 64.36 2.323 3..5262 0.876273 
2127/2005 10:22:15 3.9463 64:33 . 2.309 3.7478 0.870992 
2127/2005 10:22:29 4.1813 64.31 2.294 3.9628 0.865334 
2127/2005 10:22:44 4.4297 64.29 2.279 4.2312 0.859676 
2127/2005 10;23:00 4.693 6429 2.263 4.4945 0.85364 
2127/2005 10:23:17 4.973 6429 2.246 4.7745 0.847227 
2127/2005 10:23:34 5.2697 64.31 2.229 
2127/2005 10:23:53 5.583 64.33 2.21 5.3845 0.833648 
2127/2005 10:24:13 5.9147 64.38 2.191 5.7162 0.826461 
2/27/2005 10-.24:34 6.2663 64.38 2.171 6.0678 0.818936 
2127/2005 10:24:57 6.6397 64.38 2.153 6.4412 0.812146 
2127/2005 10:25:20 7.0347 64.36 2.131 6.8362 0.803848 
2/27/2005 10:25:45 7.453 64.31 2.109 7.2545 0.795549 
2127/2005 1():26:12. 7.8963 64.29 2.oaa 7.6978 0.787627 
2/27/2005 10:26:4<1 8.3663 64.33 2.065 8.1678 0.778951 
2/Z7/2005 10:27:10 8.8647 64.4 2.041 8.6662 0.769698 
.2127/2005 10:27:42 9.3913 64.4 2.016 9.1928 0.760468 
2/Z7/2005 10:28:15 9.9497 64.42 1.991 
2127/2005 10-.28:51 10.5413 64.4 1.963 10.3428 0.740475 
2127/2005 10:29:28 11.168 64.38 1.937 10.9695 0.730668 
212712005 10:30:08 11.8313 64.45 1.909 11.63211 0.720106 
2127/2005 10:30-.50 12.5347 64.45 1.879 12.3362 0.708789 
2127/2005 10:31:35 13.2797 64.4 1.849 13.0812 0.697473 
2127/2005 10:32:22 14.0697 64.38 1.818 13.8712 0.685779 
2127/2005 10:33:13 14.9063 64.4 1.786 14.7078 0.673708 
2127/2005 10:34:06 15.7913 64.45 1.753 15.5928 o.66126 
2127/2005 10:35:02 16.7297 64.49 1.717 16.5312 0.64768 
2/'0/2005 10-.36:02 17.723 64.51 1.682 17.5245 0.634478 
2127/2005 10:37:05 18.7763 64.6 1.645 18.5778 0.620521 • . 2127/2005 10".38:12 19.8913 64.65 1.609111!1!Dltlllllllll 
2127/2005 1o:a9:23 21.073 64.63 1.572 20.8745 o.592984 
2127/2005 10:40'.38 22.3247 64.58 1.533 22.1262 0.578272 
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17mw06dr 

• 2127/2005 10:41:57 23.6497 64.6 1.491 23.4512 0.562429 
2127/2005 10:43:22 25.0547 64.58 1.452 24.8562 0.547718 
212712005 10:44:51 26.543 64.65 1.409 26.3445 0.531498 
212712005 10:46:25 28.118 64.69 1.365 27.9195 0.5149 
212712005 10:48:05 29.7863 64.67 1.323~ 
2127/2005 10:49:52 31.5547 64.67 1.278 31.3562 0.482082 
212712005 10:51:44 33.428 64.69 1.234 33.2295 0.465485 
2/27/2005 10:53:43 35.4113 64.65 1.189 35.2128 0.44851 
2127/2005 10:55:49 37.513. 64.65 1.143 37.3145 0.431158 
2127/2005 10:58:03 39.7397 64.56 1.099 
2127/2005 11:00:24 42.098 64.56 1.054 41.8995 0.397586 
2127/2005 11:02:54 44.5963 64..6 1.009 44.3978 0.380611 
2127/2005 11:<>5'.33 47.243 64.51 o.964 47.0445 0.363636 
2/27/2005 11:08:21 S0.0463 64.42 0.919 
2/'Zl/2005 11:11:19 53.0147 64.42 o.sis 52.8162 0.330064 
21Zl/2005 11:14:28 56.1597 64.42 0.83 55.9612 0.313089 
2127/2005 11:17:48 . 59.4913 64.45 0.79 
21Zll2005 11:21:19 63.0197 64.6 0.744 62.8212 0.280049 
2127/2005 11:25.iM 66.758 64.65 0.701 66.5595 0.264429 
2127/2005 11:29:01 70.718 64.63 0.661 
2127/2005 11:33:13 74.9113 64.58 0.622 74.7128 0.234628 
2127/2005 11:37:40 79.3547 64.56 0.581 79.1562 0.219163 
2127/2005 11:42:22 . 84.0613 64.58 0.546 83.8828 0.20596 
2127/2005 11:47:21 89.0463 64.42 0.511 88.8478 0.192757 
2127/2005 11:52:38 94.3263 64.51 0.478 94.1278 0.180309 

• 

• 
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lo-Situ Inc. 

Report generated: 
Report from file: 
Win-Situ Version 

Serial number: 
Annware Version 
Unit name: 

Test name: 

Test defined on: 
Test started on: 
Test stopped on: 

Minff roll Pro 

2127/2005 18:00:50 
... \SN11262 2005-02-27 084257 17mw06df.bin 

4.51 

11262 
3.09 

17mw06df 

2/27/2005 8.-37:11 
2/27/2005 8:42:57 
NIA NIA 

17mw06df 

Data gathered using Logarilhnic testing 
Maicirmm time between dala 1 Minutes. 
Nwnber of dala samples: 139 

TOTAL DATA SAMPLES 139 

Channel number (1) 
MeasURlrll80I type: Temperature 
Channel name: 

Chamel runber (2) 
Measurement type: Press..-e 
Channel name: Pressure 
Sensor Range: 15PSIG. 
Specific gravity: 1 
Mode: TOC 
User-<lelined reference: 0 FeetH20 
Referenced on: . test start 
Pressure head at reference: 12.549 Feet H20 

Chan[1) Chan[2) 
Temperatu Press11e 

Adjust ET 
Date Time ET (min) Falvenheit Feet H20 min Mio 

----
2/27/2005 8:42:57 0 64.49 0 
2/27/2005 8:42:58 0.005 64.54 -0.008 
212712005 8:42:58 0.01 64.56 -0:01 
2127/2005 8:42:58 0.015 64.56 -0.013 
2127/2005 8:42:59 0.02 64.58 -0.015 
2127/2005 8:42:59 0.025 64.58 -O.o15 
2127/2005 8:42:59 0.(13 64.58 -O.o15 
2127/2005 8:43:00 0.035 64.58 -O.o16 
2127/2005 8:43:00 0.04 64.58 -O.o16 
2127/2005 8:43:00 0.045 64.58 -0.016 
2127/2005 8:43:00 0.05 64.58 -0.019 
2127/2005 8:43:01 0.055 64.6 -0.022 
2127/2005 8:43:01 0.06 64.58 -0.021 
2127/2005 8:43:01 0.065 64.6 -0.02 
2127120Q5 8:43:02 0.07 64.6 -0.017 
2127/2005 8:43:02 0.075 64.6 -O.o18 
2127/2005 8:43:02 0.08 64.6 -0.036 
2127/2005 8:43.1>3 0.085 64.6 -0.099 
2127/2005 8:43:03 0.09 64.6 -0.189 
2127/2005 8:43:03 0.095 64.6 -0.485 
2127/2005 8:43:03 0.1 64.6 ·2.756 
2127/2005 8:43:04 0.1058 64.6 -4.284 
2127/2005 8:43:04 0.112 64.6 -4.912 
2127/2005 8:43:05 0.1185 64.6 -4.004 
2121/2005 8:43:05 0.1255 64.6 -2.669 
2127/2005 8:43:05 0.1~ 64.6 -2.919 
2127/2005 8:43:06 0.1407 64.6 -2.273 
2127i2oos 8:43:06 0.149 64.6 -2.029 
2127/2005. 8:43:07 0.1578 64.6 -2.554 
2127/2005 8:43:08 0.1672 64.56 -2.555 
2127/2005 8:43:08 0.177 64.56 -2.331 
2127/2005 8:43:09 0.1875 64.56 -2'411 
2127/2005 8:43:09 0.1985 64.56 -2.439 
2127/2005 8:43:10 0.2102 64.56 -2.395 
2127/2005 8:43:11 0.2227 64.56 -2.411 
2127/2005 8:43:12 0.2358 64.56 -2.403 0.0131 0.996682 
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17mw06df 

• 212712005 8:43:12 0.2498 64.54 ·2.4 0.0271 0.995438 
2127/2005 8:43:13 0.2647 64.54 -2.395 0.042 0.993364 
2JZ7/2005 8:43:14 0.2803 64.54 ·2.393 0.0576 0.992534 
2127/2005 8:43:15 0.297 64.54 ·2.389 0.0743 0.990875 
2127/2005 8:43:16 0.3147 64.54 -2.385 0.092 0.969216 
2127/2005 8:43:17 0.3333 64.51 ·2.381 0.1106 0.987557 
2127/2005 8:43:19 0.3532 64.51 -2.3n 0.1305 0.985898 
2127/2005 8:43:20 0.3742 64.51 ·2.37 0.1515 0.982995 
2127/2005 8:43:21 0.3963 64.51 -2.366 0.1736 0.981336 
2127/2005 8:43:23 0.4198 64.49 -2.36 0.1971 0.978847 
2127/2005 8:43:24 0.4447 64.49 -2.355 0.222 0.976n3 
2127/2005 8:43:26 0.4697 64.49 -2.35 0.247 0.974699 
2/27/2005 8:43:27 0.4963 64.49 ·2.345 0.2736 0.972625 
2127/2005 8:43:29 .0.5247 64.47 ·2.341 0.302 0.970966 
2JZ7/2005 8:43:31 0.5547 64.47 -2.335 0.332 0.968478 
2127/2005 8:43:33 0.5863 64.47 -2.332 0.3636 0.967234 
2127/2005 8:43:35 0.6213 64.47 ·2.325 0.3986 0.96433 
2127/2005 8:43:37 0.658 64.45 -2.319 0.4353 0.961842 
2127/2005· 8:43:39 0.6963 64.45 -2.311 0.4736 0.958523 
2127/2005 8:43:42 0.738 64.45 -2.302 0.5153 0.954791 
2127/2005 8:43:44 . 0.7813 64.45 -2.293 0.5586 0.951058 
2/27/2005 8:43:47 0.828 64.42 . -2.282 0.6053 0.946495 
2127/2005 8:43:50 0.8763 64.42 -2.271 0.6536 0.941933 
2127/2005 8:43:53 0.928 64.42 ·2.261 0.7053 0.937785 
2/27/2005 8:43:56 0.983 64.4 -2.251 0.7603 0.933637 
2127/2005 8:44:00. 1.Q413 64.4 -2.239 0.8186 0.92866 
2127/2005 8:44;04 1.103 64.4 ·2.218 0.8803 0.91995 
2/27/2005 8:44:08 1.168 64.38 -2.184 
2127/2005 8:44:12 1.238 64.38 ·2.143 1.0153 0.888843 
2127/2005 8:44:16 . 1.3113 64.38 -2.097 1.0886 0.889764 
2127/2005 8:44:21 1.3897 64.38 -2.()47 1.167 0.849025 
2127/2005 8:44:26 1.473 64.38 ·1.996 1.2503 0.827872 
2/27/2005 8:44:31 1.5613 64.36 ·1.946 1.3386 0.807134 
2127/2005 8:44:37 1.6547. 64.36 ·1.905 1.432 o.790129 
2/27/2005 8:44:43 1.753 64.33 ·1.867 1.5303 o.n4361 
2127/2005" 8:44:49 1.858 64.33 -1.827 1.6353. 0.757n7 
2127/2005 8:44:56 1.968 64.33 -1.791 1.7453 0.742845 
W/2005 8:45:03 2.0847 64.33 ·1.i57 1.862 0.728743 

• 2127/2005 8:45:10 2.2097 64.31 -1.726 11 •• 
2/27/2005 8:45:18 2.3413 64.31 -1.697 2.1186 0.703857 
2127/2005 8:45:26 2.4813 64.31 ·1.667 2.2586 0.691414 
'Z/2.7l2005 8:45:35 2.6297 64.31" ·1.637 2.407 0.678971 
2/27/2005 8:45:45 2.7863 64.31 ·1.61 2.5636 0.667173 
2127/2005 8:45:55 2.953 64.31 ·1.58 2.7303 0..65533 
2127/2005 8:46:o5 3.1297 64.31 ·1.548 2.907 0.642057 
2127/2005 8:46:16 3.3163 64.29 -1.518 
2121/2005 8:46:28 3.5147 64.27 -1.487 3.292 0.616757 
2127/2005 8:46:41 3.7247 64.24 -1.459 3.502 0.605143 
2127/2005 8:46:54 3.9463 64.22 -1.427 3.7236 0.591871 
2127/2005 8:47;08 4.1813 642 -1.396 3.9586 0.579013 
2127/2005 8:47:23 4.4297 64.18 -1.364 4.207 0.56574 
2127/2005 8:47:39 4.693 64.13 ·1.332 4.4703 0.552468 
2127/2005 8:47:56 4.973 64.()9 -1.302 4.7503 0.540025 
2127/2005 8:48:14 5.2697 64.06 -1.274 
2127/2005 8:48:32 5.583 64.02 ·1.247 5.3603 0.517213 
2127/2005 8:48:52 5.9147 64 ·1.221 5.692 0.506429 
2/27/2005 8:49:13 6.2663 63.95 -1.196 6..0436 0.49606 
2127/2005 8:49:36 6.6397 63.93 -1.17 6.417 0.485276 
2127/2005 8:50:00 7.0347 63.86 ·1.146 6.812 0.475321 
212.7/2005 8:50:25 7.453 63.84 . ·1.121 7.2303 0.464952 
2/27/2005 8:50:51 7.8963 63.82 ·1.094 7.fil'J6 0.453754 
2127/2005 8:51:19 . 8.3663 63.79 -1.()68 

2121/2005 8:51:49 8.8647 63.77 ·1.o45 8.642 0.43843 . 
2127/2005 8:52:21 9.3913 63.77 -1.()21 9.1686 0.423476 
2127/2005 8:52:54 9.9497 63.75 -0.995 9.727 0.412692 
2127/2005 8:53:30 10.5413 63.73 -0.969 10-3186 0.401908 
2127/2005 8:54:o8 11:168 63.66 -0.944 
2127/2005 8:54:47 11.8313 63.59 -0.919 11.6006 0.38117 
212.7/2005 8:55:30 12.5347 63.59 -0.891 12.312 0.369556 
-2127/2005 8:56:14 13.2797 63.52 -0..865 13.057 0.358n2 
2121/2005 8:57:02 14.0697 63.52 -0:84 13.847 0.348403 
2127/2005 8:57:52 14.9063 63.59 -0.814 14.6836 0.337619 
2127/2005 8:58:45 15.7913 63.59 -0.788llflllllli.-
2127/2005 8:59:41 16.7297 63.66 -0.759 16.507 0.314807 
2127/2005 9:00:41 17.723 63.68 -0.732 17.5003 0.303608 
21271'Z005 9:01:44 1a7763 . 63.59 -0.704 18.5536 0.291995 • 2127/2005 9:02:51 19.8913 83.61 -0.676 19.6686 0.280382 
212712005 9:04:02 21.073 63.63 -0.649~ 
2127/2005 9:05:17 22.3247 63.57· -0.62 22.102 0.257155 

Page2of3 



17mw06df 

2127/2005 9:06:36 23.6497 63.63 .-0.59 23.427 0.244712 • 2127/2005 9:08:01 25.0547 63.7 -0.562 24.832 0.233098 
2127/2005 9:09:30 26.543 63.68 -0.533 26.3203 0.22107 
2127/2005 9:11:05 28.118 63.7 -0.503~ 
2127/2005 9:12:45 29.7863 63.66 -0.474 29.5636 0.196599 
2127/2005 9:14:31 31.5547 63.66 -0.445 31.332 0.184571 
2127/2005 9:16:23 33.428 63.59 -0.415 332053 o.1n128 
2127/2005 9:18:22 35.4113 63.63 -0.387 35.1886 0.160514 
2127/2005 9:2lt28 37.513 63.n -0.357 372903 0.148071 
2127/2005 9:22:42 39.7397 63.79 -0.328 39.517 0.136043 
2127/2005 9:25:03 42.098 63.79 -0.301 41.8753 0.124844 
2127/2005 9:27:33 44.5963 63.93 -0.275 44.3736 0.114061 
2127/2005 9:30:12 41243 63.86 -0247 47.Cl203 0:102447 
2127/2005 9:33:00 50.0463 63.73 -0.219 49.8236 0.090834 
2127/2005 9:35:58 53.0147 63.86 -0.194 52.792 0.080465 
2127/2005 9:39:07 56.1597 63.93 -0.168 $.937 o.069681 
2127/2005 9:42:27· 59.4913 63.95 -0.141 592686 0.058482 
2127/2005 9:45:59 63.0197 64.11 -0.118 62..m 0.048942 
2127/2005 9:49:43 66.758 64.02 -0.094 66.5353 0.038988 
2/27/2005 9:53:41 70.718 64.09 -0.071 70.4953 0.029448 
2127/2005 9:57:52 74.9113 64.11 -0.049 74.6886 0.020324 
2127/2005 10:02:19 79.3547 64.02 -0.025 79.132 0.010369 
2127/2005 10:07:01 84.0613 64.02 -0.003 83.8386 0.001244 
2127/2005 10:12:00 89.0463 64.15 O.G15 88.8236 -0.00622 

• 

• 
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AETRA-TECH NUS 

'ORAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 
Charleston NWS 
N0528 

Test Type: Slug test, failing head. 

Done.By:~ 

Checked By: CV 

Radius of WeU casing (in.) : 

Effective Radius of Well Screen (In.) : 

· Length of Wen Screen (ft.) : 

• lime for 37% head change (min.) : 

1 = r 
1=A 

10 =L 
0.93 =To 

Well/Boring No.: 

Aquifer Type: 

Test Date: 

· 11MW11S 
Sand with some to trace silt. 
Feb,05 

Equation: 
Hydraulic Conductivity (K) : 1.79E-03 

2.98E-05 
2.57E+OO 
9.08E-04 

ftJmin. 
ft.Isac. 
ft./ day 
cm.Isac. 

K = r
2 

x Ln(L/R) 
·.2.xLxTo 

******SEE ADJUSTED SLUG TEST DATA PLOT ON ATTACHED SHEETS****** 

• 
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TETRA-TECH NUS 

.DRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Charleston NWS 
N0528 

Test Type: Slug test, rising head. 

Done ey:J:'U.4l_ 
Check8d By:('.C 0 

Radius of WeU Casing (In.): 

Effective Radius of Well Screen (in.) : 

Length of Well Screen (ft.) : 

Time for 37o/o head change (min.) : 

1 = r 
1=R 

10 =L 
0.96=To 

WelUBoring No.: 
Aquifer Type: 

Test Date: 

17MW11S 
Sand with some to trace silt 
Feb,05 

Equation: 
Hydraulic Conductivity (K) : 1.73E-03 ft.lmin" 

2.89E-05 .ftJsec. 
.2.49E+oo ftJday 

8.BOE-04 cmJsec. 
r 2 xLn(L/R) 

K= , 
· 2x L x To 

• . ******SEE ADJUSTED SLUG TEST DATA PLOT ON A TT ACHED SHEETS****** 

• 
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Tetra Tttch NJS. Inc. 

HYDRAWC CONDUCTIVITY 
TESTING DATA SHEET 

PRO.ECT NAME: .$.fY..~.V. ... \.~JJ]_.~~f.i::'>.:r.P.JJ ............... -·····-···· WELL/BORING NO.: ).1..~~ . .tlJ. • 
PRO.ECT NO.: .... '25. . .1~ ... -...................... GEOLOGIST: .~.ft.D. .. W. .. ~.~~~ ...................... _ ............ . 
VEL1. DIAMETER: .. b~~··············· SCREEN LENGTH/DEPTH: .. J.Q.~ .. J9. .. ::::.~Q...... TEST NO.: ···---~ ......... . 
STATIC WAlER LEVEL (Depth,'aewtlon): ... :5:~.~ .. ~ ............. ·-····-"·-·············--········-···-·.. DAlE: .~.:.~}.::0.£: .. . 

~ TEST TYPE (Rlalng/Falllrt<J/Conatant Head): 1$.~-~-:Lt:.A.!.>. .......... ,.................. aiECt<ED: ...... f.. .. ./2!?.9.~Kl .. : ........ . 
~ MElHOO OF INDUCING WAlER LEVEL aiANGE: -~~!'.t ... ~.Q •. 13. .... ~Q.~J..P. ... ~.~~~-·-· PAGE ...... OF .......... . 

~ REFERENCE. PT. FOR M. MEAS. (Top of Casing. Transducer. etc.): .~~J;:~ ............ __ .................. .. t;;·. 
ELAPSED MEASURED ORA' ELAPSED MEASURED DRAWDO'tr. EI SCHEMATIC 

r ~~Eaec.l WATER LE\IEL OR{ft~D . fAHl TIME WATER LEVEL OR H~ · H) r::_ ... WEU.. 

~ 
(feet) ·-· (min.« sec:.} (t.el) 

0.0) . 2 .. ~ct? 5. 2.G Oi 7 0.DSll 
. .2,, 

I 
-...... ....... 

2. .. l 7;'"~ t0.2~'15 
/ 

48'' 0.rl.O 0.h<:"L 
o .. z~tB L.7~~ it B°f l 'J f) f\4..f? . n-u.. Qac) 

s o,,57-'i7 .· l. 2..~~ fJ,9f,4t7 0£Dl..f? 
< o. 73'80 LOO t \?.S-

~-\. O'tlZ> o.733 
\11 )1 \'} o. 'S°""bS-

IE z---\, ~5"47 
.. 

'l§t~ (') " '-f.: I 7 . "" ,_ 
";l,OS'f 7 0 .. 1-'tb' 

~ ... , ·-"" ·- 2.'l.:. (" §!~ 

?..fnL.ct l O.lW i, 
·~ 311.::3 O .. l'Z.7 

.sz.,~ ... 
ft. '-t2-t7 o,.o 7tr, Oeptk ·on Orawrng 

CALCS,SKETCH MAPS, ETC.: 
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Tetra Tech NUS, Inc. 

HYDRAllJC CONDUCTIVITY 
TESTING DATA SHEET 

PRO.ECT NAME: .~.~ .... ~.~/J1 ... ~.tt~~?::! ...... ~.~>. ... -... WELL/BORING NO.: ~]~~JJ.S ... ' 
PRO.ECT NO.: .0. .. 2.~~................................... GEOLOGIST: .... fu€J2 .. '6J._&~~····-·········-·········-·· 

2'"' t 
. ...... l. ............... WEll OIAMElER: ........................... SCREEN LENGTH/OEPTH: .J..Q .. ,, .... l.9..::.2.:Q. .......... TEST NO.: 

STATIC WATER LEVEL (Depth/Elewtlon): .. Q-:-.j.~ ................................................................ DATE: ;l..-2'S-O£ ............ _, ........... -........... ' ... .,. 
TEST TYPE (Rlslng/f'alllng/Constant Head):.£~.~ ............................ CHECKED: ..... .C. .. JL'a.9.l!!n. ......... . . I 

METHOD OF INDUCING WA 1ER L£'a CHANGE: :t.:.:f .. ~Df.1.J .... ~~.~.!.£ .. ~.!°:.~~--··--····· PAGE .L. OF··:-···-· 
REFERENCE. PT. FOR ¥l.. MEAS. (Top of Cosing. Transducer. etc.): ~~~2Y.~···-········-·-·--···-·--····· 

ELAPSED MEASURED DRAWOOfl1 ELAPSED MEASURED ORAWOO?l1 IEI I SCHE»6Jlli 
(i TIME .) WA ~filetlf'B- OR HfA~) 6H} Ci· .. TIME.,) WATER LEVEL OR H~ AH) re:;_ -WEU.. ··- feet """-or MC. {feet) 

0.0'tb ~. ~'71 3. 'l'f'13 {),,OG,~ 
. 2/' 

__..,.. 
o. l 3Z..R l. .. C.<{7 8'1 
0,'2.ll'I? l. 'tG'i • lllRlll (Toe) . 

O.'S1 .... 1 \, 'L']O 

D.'tlClfl f. OG<t \? .s-
5)Lt7 ~-(), o.4B9t?> "'-o. 70 ,.., o, ~87 I!!~ 

!i-
,~ 

\.Ott-13 (), S-1 s- t.5): 
--~-~ l':""! 

l.111'3· D, 3~0 ,,., ·-
;E:::: :J? .. ) 

\, 7S-3o (),,'L$"~ < 
5 

0 ~ f '/<Q 1!2, f.f '6L".> 
.SZ, 1ndleate SWL 

1.'J)}O o. \\ \ Otipth on Dranig 

REMARKS: 

CALCS,Sl<ETCH MAPS, ETC.: 

• 

• 



• 

• 

• 

lo-Situ Inc. MiniTroll Pro 

Report generated: 2124'2005 9:48:56 
Report from file: 
Win-Situ Version 

... \SN11262 2005-02-2315104517mw111h.bin 
4.51 

sooa1 llll!lber: 
Firmware Version 
Unit name: 

Test name: 

Test defined On: 
Test started on: 
Test stopped on: 

11262 
3.09 

17mw1Uh 

2l23l2005 15:()6:49 
2l23l2005 15:10:45 
NIA NIA 

Data ga1hered using Logarilhmic testing 
Maldmum time bet_, data poil Minutes. 
Nlnlber of data samples: 100 

TOTAL DATA SAMPLES 

. Channel runber (2) 
. Meuunlmenl type: 

Channet'name: 
Sens« Range: 
Specific gravity; 
Mode: 
User-defined reference: 
Referenced on: 
Pressura head at lllfefence: 

100 

Pressuie 
Presswe 
15PSIG. 

1 
TOC 

O FeetH20 
test start 

12.421 Feet H20 

Char(1) Chan{2) 
T~u Plessura . 

17mw111h 

Adjust ET 
rune ET (min) Fahrenheit Feet H20 min hlbo 

2l23l2005 15:10:45 0 66.63 0 
212:3'2005 15:10:45 o.oos 66.68 -0.008 
2l23l2005 15:10:46 0.01 66.7 -0.012 
2123/2005 15:10:46 0.015 «..7 -0.014 
2123/2005 15:10:46 0.02 «..7 -0.014 
2l23l2005 15:10:47 0;025 66.7 --0.014 
2l23l2005 15:10:47 0.03 66.72 -0.171 
2l23l2005 15:10:47 0.035 66.72 ·1.445 
2l23l2005 15:10:48 0.04 66.72 ·2.716 
2l23l2005 15:10:48 0.045 66.72 -2.871 
2/23/2005 15:10:48 0.05 66.72 -2.296 
2l23l2005 15:10:48 0.055 66.72 ·1.934 
212:3"!005 15:10:49 0.06 66.72 -1.688 
2l23l2005 15:10:49 Q.065 66.72 ·1.711 
2/23J2005 15:10:49 0.07 66.72 ·1.821 
2l23l2005 15:10;50 O.Q75 66.72 -1.163 
212:3/2005 15:10:50 0.08 66.72 -1.68 
2123/2005 15:10-.50 0.085 66.72 ·1.645 
212:v.!oos 15:10:51 0.()9 66.74 ·1.475 
2/23/2005 15:10:51 0.095 66.72 -0.963 
2123/2005 15:10".51 0.1 66.72 -0.012 
2123l2005 15:10:51 0.1058 66:72 ·1.096 
2l23l2005 15:10:52 0.112 66.72 -1.9 
2l23l2005 15:t0:52 0.1Ul5 66.72 -2.419 
2123'2005 15:10:53 0.1255 66.72 -2.554 
2l23l2005 15:10:53 0.1328 66.72 ·2.647 
2/23/2005 15:10-.54 0.1407 .66.72 ·1.276 
2l23l2005 15:10:54 0.149 66.72 ·1.281 
2123/2005 15:10:55 0.1578 66.72 ·t.509 
2i'23f.!005 15:10:55 0.1672 66.7 •1.679 
2/23/2005 15:10:56 0.177 66.7 ·1.569 
2/23fl005 15:10:56 0.1875 66.7 ·1.448 
2fl3f.!005 15:10:57 0.1985 66.68 ·1.473 
2l23l2005 15:10:58 0.2102 66..68 ·1.459 0 1 ho 
2l'23l2oos 15:10:58 0.2227 66.68 ·1.411 0.0125 Q.967101 
2l23l2005 15:10-.59 0.2358 66.68 -1.384 0.0256 0.948595 
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2/23/2005 15:11:00 0.2498 66.68 -1.356 0.0396 0.929404 • 2123/'2005 15:11:01 0.2647 66.65 -1.324 0.0545 0.907471 
2/23/2005 15:11:02 0.2803 66.65 -1.294 0.0701 0.886909 
2/23l2005 15:11:03 0.297 66.65 -1.261 0.0868 0.864291 
2123/2005 15:11:04 0.3147 66.65 -1.23 0.1045 0.843043 
2/23/2005 15:11:05 0.3333 66.65 -1.196 0.1231 0.61974 
2123/2005 15:11:06 0.3532 66.65 -1.165~~ 
2123f2005 15:11:08 0.3742 66.63 -1.132 0.164 0.775874 
2/23f2005 15:11:09 0.3963 66.63 ·1.098 0.1661 0.75257 
2/23f2005 15:11:10 0.4198 66.63 -Ul64 0.2096 0.729267 
2123/2005 15:11:12 0.4447 66.63 -1.031 0.2345 0.706648 
2123/2005 15:11:13 0.4697 66.63 -0.998 o.2595 0.68403 
2l23l2005 15:11:15 0.4963 66.63 -0.965 0.2861 0.661412 
2/2'3l2005 15:11:17 0.5247 66.63 -0.931 
2123/2005 15:11:18 0.5547 66.61 -0.898 0.3445 0.61549 
2123/'2005 15:11:20 0.5663 66.61 -0.863 0.3761 0.591501 
2/23/2005 15:11:22 0.6213 66.61 -0.826 . 0.4111 0.566141 
2/'23/2005 15:11:25 0.658 66.59 -0.792 0.4478 0.542838 
2/23/2005 15:11:27 .0.6963 66.59 -0.75'1 0.4861 0.518849 
2l23l2005 15:11:29 0.738 66.59 -0.722 0.5278 0.494859 
2/'23/2005 15:11:32 0.7813 66.59 -0.687 
2123'2005 15:11:35 0.828 66.59 -0.651 0.6178 0.446196 
2/23/2005 15:11:38 0.8763 66.56 -0.617 0.6661 . 0.422892 

. 2123'2005 15:11:41 0.928 66.56 -0.584. 0.7178 0.400274 
~005 15:11:44 0.983 66.56 -0.549 0.7728 0.376285 
2123'2oos 15:11:48 1.0413 66.54 -0.515 ·0.8311 0.352981 
2l23l2005 15:11:51 1.103 66.54 -0.483 
2l23l2005 15:11:55 1.168 66.54 -0.451 0.9578 0.309116 
2/23/2005 15:11:59 1.238 66.52 -0.421 1.0278 0.288554 
2l23f2005 15:12:04 1.3113 66.52 -0.39 1.1011 0.267306 
2/23/2005 15:12:()8 1.3897 66.52 -0.36 .. 
2123/2005 15:12:13 1.473 66.52 -0.331 1.2628 0.226868 
2123./2005 15:12."19 1.5613 66.52 -0.304 1.3511 ·o.208362 
2/23/2005 15:12:24 1.6541 66.52 -0.279 1.4445 0.191227 
2/23f2005 15:12-.30 1.753 66.5 -0.255 
2/23/2005. 15:12".37 1.858 66.5 -0.234 
2/23f2005 15.12::43 1.966 66.5 -0.213 1.7578 0.14599 
2123'2005 -15:12:50 2.o&47 66.5 -0.193 1Zl45 0.132282 • 2/23/2005 15:12:58 2.2097. 66.5 -0.177 Bl 1111 • 2123/2005 15:13:00 2.3413 66:.47 -0.161 2.1311 0.11035 
2123/2005 15:13:14 2.4813 66.45 -0.146 2.2711 0.100069 
2123/2005 15:13:23 2.6297 66.45 -0.132 2.4195 0.090473 
2/23/2005 15:13:32 2.7863 66.43 -0.'121 2.576.1 0.()82934 
2/23/2005 15:13:42 2.953 66.43 -0.111 2.742!) 0.07608 
2/23/2005 15:13:53 3.1297 66.43 -0.101 2.9195 0.069225 
2/23/2005 15:14:04 3.3163 66.41 -0.094 3.1061 0.064428 
2/23/2005 15:14:16 3.5147 66.38 -0.066 3.3045 0.1)58944 
2/23/2005 15:14:29 3.7247 66.36 -0.077 3.5145 0.052778 
2/23/2005 15:14:42 3.9463 66.34 -0:068 3.7361 0.046607 
2n3l2005 15:14:56 4.1813 66.29 ..().()61 . 3.9711 0.041809 
2/23'2005 15:15:11 4.4297 66.27 -0.055 4.2195 0.037697 
2l23l2005 15:15:27 4.693 66.23 -0.051 4.4828 0.034955 
2/23/2005 15:15:43 4.973· 66.2 -0.042 4.7628 0.028787 
2l23l2005 15:16:01 5.2697 66.2 . -0.036 5.0595 0.024674 
2l23f2005 15:16:20 5.583 66.2 ;-0.034 5.3728 . 0.023304 
2/23/2005 15:16:40 5.9147 66.23 -0.031 5.7045 0.021247 
2/23/2005 15:17:01 6.2683 66.23 -0.027 6.0561 0.018500 
2123f2005 15:17:23 6.6397 66.2 -0.1>26 6.4295 0.01782 
2/23/2005 15:17:47 7.0347 66.18 -0.028 6.8245 0.019191 
2l23ll!005 15:18:12 7.453 66.18 -0.00 7.2428 0.020562 
2123/2005 15:18:39 7.8963 66.18 -0.029 7.6861 0.019877 
2f23l2005 1.5:19:07 8.3663 66.18 -0.028 8.1561 0.019191 
2123'2005 15:19'.37 8.8647 66.16 -0.024 8.6545 0.01645 
2123/2005 15:20:<!9 9.3913 66.11 -0.027 9.1811 0.018506 

• 
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In-Situ Inc. 

Report generated: 
Report from file: 
Win-Situ Version 

Serial number: 
Firmware Version 
Unit name: 

Test name: 

Test defined on: 
Test started on: 
Test stopped on: 

17mw11rh 

MiniTroll Pro 

212412005 9:55:48 . 
.•. \SN11262 2005-02-23 152303 17mw11 rh.bin 

4.51 

11262 
3.09 

17mw11rh 

2/23/2005 15:08:20 
2123/2005 15:23:03 

N/A NIA 

Data gathered using Logarithmic testing 
Maximum time between da~ po Minutes. 
Number of data sampies: 103 

TOTAL DATA SAMPLES 103 

Chanriel number (1 J 
Measurement type: Temperature 
Channel name: 

Channel number (2) 
Measurement type: PrEISSure 
Channel name: Pressure 

~ensor Range: 15PSIG. 
pacific gravity: 1 

Mode: TOC 
User-defined reference: 0 FeetH20 
Referenced on: test start 
Pressure head at reference: 12.445 Feet H20 

Chan(1J Chan{2J 
Temperatu Pressure 

Adjust ET 
Date Tll116 ET (min) Fahrenheit Feet H20 min 

212312005 15:23:03 0 66.45 0 
2123/2005 15:23:03 0.005 66.5 -0.008 
2123/2005 15:23:03 0.01 66.5 -0.012 
2123/2005 15:23:04 0.015 66.52 -0.013 
2/23/2005 15:23:04 0.02 66.52 -0.014 
2123/2005 15:23:04 0.025 66.52 -0.014 
2123/2005 15:23:05 0.03 66.52 -0.002 
2123/2005 15:23:05 0.035 66.52 3.917 
2123/2005 15:23:05 0.04 66.52 2.934 
2123/2005 15:23:05 0.045 66.54 1.609 
2/23/2005 15:23:06 0.05 66.54 2.897 
2123/2005 15:23:06 0.055 66.54 2.038 
2123/2005 15:23:06 0.06 66.54 2.404 
212312005 15:23:07 0.065 66.54 2.183 
2/23/2005 15:23:07 0.07 66.54 2.254 
212312005 15:23:07 0.075 66.54 2.193 0.005 
2123/2005 15:23:08 0.08 66.54 2.195 0.01 
2123/2005 15:23:08 0.085 66.54 2.169 0.015 
2/23/2005 15:23:08 0.09 66.54 2.157 0.02 
2123/2005 15:23:08 0.095 66.56 2.139 0.025 
2123/2005 15:23-"()9 0.1 66.54 2.123 0.03 
212312005 15:23:09 0.1058 66.56 2.106 0.0358 
2123/2005 15:23:09 0.112 66.54 2.087 0.042 
212312005 15:23:10 0.1185 66.56 2.067 0.0485 
212312005 15:23:10 0.1255 66.56 2.047 0.0555 
2123/2005 15:23:11 0.1328 66.56 2.025 0.0628 
2123/2005 15:23:11 0.1407 66.56 2.003 0.0707 
2/23/2005 15:23:12 0.149 66.56 1.981 0.079 
2123/2005 15:23:12 0.1578 66.56 1.956 0.0878 
2123/2005 15:23:13 0.1672 66.54 1.937 0.0972 
2123/2005 15:23:13 0.177 66.54 1.912 0.107 

Page 1 of2 

h/ho .... 

ho 
0.972937 
0.973824 
0.962289 
0.956965 

0.94898 
0.941881 
0.934339 
0.925909 
0.917036 
0.908163 
0.898403 
0.888642 
0.878882 
0.867791 
0.859361 

0.84827 



17mw11rh 

2123/2005 15:23:14 0.1875 66.54 1.887 0.1175 0.837178 • 2123/2005 15:23:15 0.1985 66.54 1.861 0.1285 0.825643 
212312005 15:23:15 0.2102 66.54 1.833 0.1402 0.813221 
2123/2005 15:23:16 0.2227 66.52 1.804R'ruJ1~ 
2123/2005 15:23:17 0.2358 66.54 1.776 0.1658 0.787933 
2123/2005 15:23:18 0.2498 66.54 1.745 0.1798 0.774179 
2123/2005 15:23:19 0.2647 66.54 1.712 0.1947 0.759539 
2123/2005 15:23:20 0.2803 66.52 1.679 0.2103 0.744898 
2123/2005 15:23:21 0.297 66.54 1.646 0.227 0.730257 
212312005 15:23:22 0.3147 66.54 1.612 0.2447 0.715173 
2123/2005 15:23:23 0.3333 66.54 1.576 0.2633 0.699201 
2123/2005 15:23:24 0.3532 66.54 1.54 0.2832 0.68323 
2123/2005 15:23:25 0.3742 66.54 1.501 
2123/2005 15:23:27 0.3963 66.54 1.463 0.3263 0.649068 
2123/2005 15:23:28 0.4198 66.54 1.423 0.3498 0.631322 
212312005 15:23:29 Q.4447 66.54 1.383 0.3747 0.613576 
2123/2005 15:.23".31 0~4697 66.54 1.343 0.3997 0.59583 
2123/2005 15:23:33 0.4963 66.54 1.304 0.4263 0.578527 
2123/2005 15:23:34 0.5247 66.56 1.263 0.4547 0.560337 
2123/2005 15:23:36 0.5547 66.56 1.222 0.4847 0.542147 
2/23/2005 15:23:38 0.5863 66.56 1.18 0.5163 0.523514 
2123/2005 15:23:40 0.6213 66.56 1.136 0.5513 0.503993 
2123/2005 15:23:42 0.658 66.56. 1.091 
2123/2005 15:23:45 0.6963 66.56 1.047 0.6263 0.464508 
2/23/2005 15:23:47 0.738 66.56 1.001 0.668 0.444099 
2123/2005 15:23:50 0.7813 66.56 0.956 0.7113 0.424135 
2123/2005 15:23:52 0.828 66.56 0.91 0.758 0.403727 
2/23/2005 15:23:55 0.8763 66.56 0.865 0.8063 0.383762 
2123/2005 15:23:58 0.928 66.59 0.822 
212312005 15:24:02 0.983 66.59 0.777 0.913 0.34472 
2/23/2005 15:24:05 1.0413 66.59 0.733 0.9713 0.3252 
212312005 15:24:09 1.103 66.59 0.69 1.033 0.306122 
2123/2005 15:24:13 1.168 66.59. 0.647 1.098 0.287045 
212312005 15:24:17 1.238 66.61 0.605 
2123/2005 15:24:21 1.3113 66.61 0.565 1.2413 0.250665 
2123/2005 15:24:26 1.3897 66.61 0.526 1.3197 0.233363 • 2123/2005 15:24:31 1.473 66.63 0.488 1.403 0.216504 
2123/2005 15:24:36 1.5613 66.63 0.451 
2123/2005 15:24:42 1.6547 66.65 0.417 1.5847 0.185004 
2123/2005 15:24:48 1.753 66.68 0.384 1.683 0.170364 
2/23/2005 15:24:54 1.858 66.7 0.353 1.788 0.15661 
2/23/2005 15:25:01 1.968 66.7 0.322 1.898 0.142857 
2123/2005 15:25:08 2.0847 66.72 0.295 
2/23/2005 15:25:15 2.2097 66'74 0.269 2.1397 0.119343 
2123/2005 15:25:23 2.3413 66.74 0.244 2.2713 0.108252 
2123/2005 15:25:32 2.4813 66.77 0.22 2.4113 0.097604 
2/23/2005 15:25:41 2.6297 66.77 0.198 2.5597 0.087844 
212312005 15:25:50 2.7863 66.77 0.179 2.7163 0.079414 
2123/2005 15:26:00 2.953 66.79 0.161 2.883 0.071429 
2123/2005 15:26:11 3.1297 66.79 0.143 3.0597 0.063443 
2/23/2005 15:26:22 3.3163 66.79 0.127 3.2463 0.056344 
2123/2005 15:26:34 3.5147 66.81 <i.114 3.4447 0.050577 
2123/2005 15:26:46 3.7247 66.83 0.102 3.6547 0.045253 
2123/2005 15:27:00 3.9463 66.86 0.092 3.8763 0.040816 
2123/2005 15:21:14 4.1813 66.86 0.084 4.1113 0.037267 
2123/2005 15:27:29 4.4297 66.88 0.076 4.3597 0.033718 
2123/2005 15:27:44 4.693 66.88 0.067 4.623 0.029725 
2123/2005 15:28:01 4.973 66.9 0.063 4.903 0.02795 
2123/2005 15:28:19 5.2697 66.92 0.058 5.1997 0.025732 
2123/2005 15:28:38 5.583 66.97 0.055 5.513 0.024401 
2123/2005 15:28:58 5.9147 66.99 0.053 5.8447 0.023514 
212312005 15:29:19 6.2663 67.01 0.052 6.1963 0.02307 
212312005 15:29:41 6.6397 67.01 0.052 6~5697 0.02307 
2123/2005 15:30:05 7.0347 66.99 0.049 6.9647 0.021739 
·2123/2005 15:30:30 7.453 66.97 0.046 7.383 0.020408 
212312005 15:30:57 7.8963 66.95 0.042 7.8263 0.018634 
2/23/2005 15:31:25 8.3663 66.92 0.043 8.2963 0.019077 
2123/2005 15:31:55 8.8647 66.88 0.042 8.7947 0.018634 
2123/2005 15:32:26 .9.3913 66.86 0.039 9.3213 0.017303 
2/23/2005 15:33:00 9.9497 66.88 0.032 9.8797 0.014197 
2123/2005 15:33:35 10.5413 66.88 0.027 10.4713 0.011979 • 2123/2005 15:34:13 11.168 66.9 0.025 11.098 0.011091 
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~TRA-TECH NUS 

.DRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 
Charleston NWS 
N0528 

Test Type: Slug test, falling head. 

DoneBy: ~ 
Checked By: (. Q 

Radius of Well Casing (in.) : 

Effective Radius of Well Screen (in.): 

Length of Well Screen (ft.): .. 
Time tor 37% head change (min.) : 

1 = r 
1=A 

10 =L 
1.23 =To 

Well/Boring No.: 
Aquifer Type: 

Test Date: 

17MW12S 
Sand with some to trace silt. 
Feb,05 

Equation: 
Hydraulic Conductivity (K) : 1.35E-03 ftJmin. 

2.25E-05 ftJsec. 
1.95E+OO ft./dav 
6.87E-04 cmJsec. 

. r 2 x Ln(LIR) 
K=--.-.....-..---

' 2x L x To 

• ******SEE ADJUSTED SLUG TEST DATA PLOT oN ATTACHED SHEETS****-

• 
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.TRA-TECH NUS 

~DRAULIC CONDUCTIVITY TEST DATA EVALUATION .SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Charleston NWS . 
N0528 

Test Type: Slug test, rising head. 

· DoneBy:~ 

Checked By: ( O 

Radius of Well Casing (in.) : 

Effective Radius of Well Screen On.): 
Length of Well Screen (ft.) : 

Time for 37% head change (min.) : 

1 = r 
1=R 

10 =L 
1.17 =To 

Well/Soring No.: 

Aquifer Type: 

Test Date: 

17MW12S 
Sand with some to trace silt 
Feb,05 

Equation:· 
Hydraulic Conductivity (K)·: 1.42E-03 

2.37E·05 
2.0SE+OO 
7.22E-04 

ftJmin •. 
ftJsec:. 
ftJdav 
cmJsec. .. 

K = r 2 
x Ln(LIR) 

lx L x To 

• ******SEE ADJUSTED SLUG TEST DATA PLOT ON ATTACHED SHEETS****** 

• 
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Tetra Tech NUS. Inc • 

HYDRAULIC CONDUCTIVITY 
TESTING DATA SHEET 

PRO.ECT NAME: .. CH.~!:£0.:~ ..... ~.W..~ ............................................. WELL/BORING NO.: \J.~.~_y~ • 
PRO.ECT NO.: ..... Q .. '2._~b. .............................. GEOLOGIST: .. ~.~.-~~C .. ~ ...................................... 

2u SCREEN LENGTH/t>EPTH: . .l.Q ... ,_ ... ~.:: .. t~ .............. WELL DIAMETER: . . . ................... TEST NO.: ......................... 

STATIC WATER L.E\IEl (Depth/Elevation): •.. 2~~J., ................................ , ............................... DATE: J.:.J~.J.~.~---·-· 
TEST TYPE (Rlslng/Falllrig/Constont Head): ~-•·l<•-~.KLS.lal.<.a. .............. CHECKED: ..•... ( .. /2..!?.Q~'?.:tJ .............. 

. MElHOO OF INDUCING WA lER lEVEl CHANGE: .$.Q.!:::t.2.;S~"'-........................................... PAGE •...•. OF ........... 

REFERENCE.PT •• ~~ '" MEAS.. (Top of Co lnj. Transducer. d\c~ .::rR.P.f;t.?.$..P.u.~ ..................................... 
~ .a ... ~· .. _ -

·ELAPSED MEASURED DRAWDO'fl1 ELAPSED MEASURED DRAWDOW lE L Sct:IEYADC 
TIME WATER LEVEL OR HEAD AH) TIME WATER LEVEL OR H~l AH) re:: - .-WELL f It (min. or :aec.) tfeetl . (feet) . {min. or sec.) (feetl 

0.09 s- 1._.7~ . C>;.tOO ~.77 
2..: 

80R£H(ll£. 

D.\~ l~0.3 0.'2..\0L... \ '.:\ '-t l. <A'< 

t>. ll\SS- :ii .. (,,.~DCC 0.11'17 f,7.3 z.. 
,, 

~· 
Dslbl (Im:) 

D.3~'3 
; 

L.2.Ja'1 0.%'%.7 1-'t 8 7 ·' ; 

0,(U2..I'.?> l-.o 't ro CJ-.('e2..t3 \~q~ 
~.s-

(1, .07,3 o.'85"3 /.037 ~-6.'?; 14.:J 
\. 2.580 o. IOS\ /~!>Bo 0.7Q,JJ,. 

m=: 
3= 

l .. 700 D. \.fYS- L 7'6J" o. b/'f 15-m= l!s-' ,_ 
-5: 

.Z,7,%3 O . .l.3°1 ?2.V-S t 3 63og ,1-.cn-

~~ t~~t; 
),. 't<t'~ 3 .... 'fil--t7 C>. I Ct~ 0 -.\'US < rs 
tt. '\J 30 0..0--8-l ftr,( 9113> o. rt..o 

{, .'2..<.~3 0 ..oli'O 6..1~~7 0.(.)7" 
.SZ Indicate SWl. 
Depth on Drawing 

CALCS,SKETCH MAPS,· ETC.: 
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17mw12sf 

In-Situ Inc. MiniT roll Pro 

Report generated: 2127/2005 17:38:27 
Report from file: 
Win-Situ Version 

... \SN11262 2005-02·26 162552 17mw12sf.bin 
4.51 

Serial number: 
Firmware Version 
Unit name: 

Test name: 

Test defined on: 
Test started on: 
Test stopped on: 

11262 
3.09 

17mw12sf 

2/26/2005 16:16:35 
2/26/2005 16:25:52 
NIA NIA 

Data gathered using logarithmic testing 
Maximum time between data poin Minutes. 
Number of data samples: 97 

TOTAL DATA SAMPLES 

Channel number (1) 
Measurement type: 
Channel name: 

Channel number (2) 
Measurement type: 
Channel name: 
Sensor Range: 
Specific gravity. 
Mode: 
.User-defined reference: 
Referenced on: 
Pressure head at reference: 

97 

Temperature 

Pressure 
Pressure 
15 PSIG. 

1 
TOC 

0 FeetH20 
test start 

12.83 Feet H20 

Chan(1] Chan(2] 
Temperatu Pressure 

Adjust ET 
Date Time ET (min) Fahrenheit ~ H20 min Mlo 

2126/2005 16:25:52 0 63.45 0 
2/26/2005 16:25:52 0.005 63.5 -0.007 
2126/2005 16:25:52 0.01 63.52 -0.01 
2126/2005 16:25:53 0.015 63.52 -0.012 
2126/2005 16:25:53 0.02 63.52 -0.013 
2126/2005 16:25:53 0.025 63.52 -0.013 
2126/2005 16:25:54 0.03 63.52 -0.014 
2/26/2005 16:25:54 0.035 63.54 -0.016 
2126/2005 16:25:54 0.04 63.54 -0.019 
2126/2005 16:25:55 0.045 63.54 -0.017 
2/26/2005 16:25:55 0.05 63.54 -0.025 
2/26/2005 16:25:55 0.055 63.54 -0.019 
2/26/2005 16:25:55 0.06 63.54 -0.014 
2/26/2005 16:25:56 0.065 63.54 -0.679 
2/26/2005 16:25:56 0.07 63.54 ·3.224 
2/26/2005 16:25:56 0.075 63.54 -4.809 
2/26/2005 16:25:57 0.08 63.57 -4.601 
2/26/2005 16:25:57 0.085 63.57 -2.753 
2/26/2005. 16:25:57 0.09 63.57 ·2.07 
2/26/2005 16:25:58 0.095 63.57 ·2.142 
2/26/2005 16:25:58 0.1 63.54 -1.188 
2/26/2005 16:25:58 0.1058 63.57 ·1.397 
2/26/2005 16:25:59 0.112 63.57 -1.929 
2/26/2005 16:25:59 0.1185 63.57 ·2.128 
2126/2005 16:25:59 0.:1255 63.57 ·1.903 
2/26/2005 16:26:00 0.1328 63.57 -1.679 
2/26/2005 16:26:00 ·1.734 

Ai It 

2/26/2005 16:26:01 
0.1407 63.57 

0.149 63.57 -1.794 ----ho 2126/2005 16:26:01 0.1578 63.57 
2126/2005 16:26:02 0.1672 63.52 
2/26/2005 16:26:02 o.1n 63.52 

·1.733 
·1.674 
-1.669 

0.0088 
0.0182 

0.028 

Page 1 ol2 

0.965998 
0.93311 

0.930323 
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17mw12sf 

2/26/2005 16:26:03 0.1875 63.52 -1.643 0.0385 0.915831 • 2'2612005 16:26:04 0.1985 63.52 -1.609 0.0495 0.896878 
2/2612005 16:26:04 0.2102 63.52 -1.588 0.0612 0.885173 
2126/2005 16:26:05 02227 63.52 -1.553 0.0737 0.865663 
212612005 16:26:06 0.2358 63.52 -1.53 0.0868 0.852843 
2126/2005 16:26:07 0.2498 63.52 -1.505 0.1008 0.838907 
212612005 16:26:08 0.2647 63.52 -1.477 0.1157 0.8233 
2126/2005 16:26:09 0.2803 63.5 -1.451 0.1313 0.808807 
2126/2005 16:26:10 0.297 . 63.5 -1.423 0.148 0.7932 
2126/2005 16:26:11 0.3147 63.5 -1.373 0.1657 0.765329 
2/26/2005 16:26:12 0.3333 63.5 -1.382111118Wi\W 
2126/2005 16:26:13 0.3532 63.5 -1.338 0.2042 0.745819 
2l26l2005 16:26:14 Q3742 63.5 -1.312 0.2252 0.731327 
2/26/2005 16:26:16 0.3963 63 .. 5 -1.284 0.2473 0.715719 
2126/2005 16:26:17 0.4198 63.5 -1.255 0.2708 0.699554 
2/26i'2005 16:26:19 . 0.4447 63.5 -1.222 0.2957 0.681159 
2/26/2005 16:26:20 0.4697 .63.48 -1.194 0.3207 0.665552 
2l26l2005 16:26:22 0;4963 63.48 -1.169 0.3473 0.651616 
2126/2005 16:26:23 0.5247 63.48 -1.142 0.3757 0.636566 
2/26/2005 16:26:25 0.5547 63.48 -1.11 0.4057 0.618729 
2/26/2005 16:26:27 0.5863 63.45 -1.08 0.4373 0.602007 
2126/2005 16:26:29 0.6213 63.45 -1.048 
212612005 · 16:26:31 0.658 63.43 -1.016 0.509 0.566332 
2/26/2005 16:26:34 0.6963 63.43 -0.985 0.5473 0.549052 
2126/2005 16:26:36 0.738 63.41 -0.952 0.589 0.530658 
2126/2005 16:26:39 0.7813 63.41 -0.92 0.6323 0.512821 
2126/2005 16:26:42 0.828 63.39 -0.885 0.679 0.493311 
2126/2005 16:26:44 0.8763 63.39 -0.853 0.7273 0.475474 
2126/2005 16:26:48 0.928 63.36 -0.819 
2126/2005 16:26:51 0.983 63.36 -0.785 0.834 0.43757 
2126/2005 16:26:54 1.0413 63.34 -0.752 0.8923 0.419175 
212612005 16:26:58 1.103 63.34 -0.718 0.954 0.400223 
2/26/2005 16:27:02 1.168 63.32 -0.685 1.019 0.381828 
212612005 16:27:06 1.238 63.32 -0.651 1.089 0.362876 
212612005 16:27:11 1.3113 63.32 -0.617 
2/26/2005 16:27:15 1.3897 63.3 -0.584 1.2407 0.32553 • 212612005 16:27:20 1.473 63.3 -0.551 1.324 0.307135 
2/26/2005 16:27:26 1.5613 63.3 -0.518 1.4123 0.28874 
2/26/2005 16:27:31 1.6547 63.3 -0.486 1.5057 0.270903 
2/26/2005 16:27:37 1.753 63.3 -0.455 
2126/2005 16:27:43 1.858 63.27 -0.426 1.709 0.237458 
2126/2005 16:27:50 1.968 63.27 -0.396 1.819 0.220736 
2/26/2005 16:27:57 2.0847 63.27 -0.367 1.9357 0.204571 
2/26/2005 16:28:04 2.2097 63.25 -0.34 2.0607 0.189521 
2/26/2005 16:28:12 2.3413 63.25 -0.316 
2/26/2005 16:28:21 2.4813 63.23 -0.287 2.3323 0.159978 
212612005. 16:28:30 2.6297 63.23 -0.262 2.4807 0.146042 
2/26/2005 16:28:39 2.7863 63.21 -0.239 2.6373 0.133222 
2/26/2005 16:28:49 2.953 63.21 -0.217 2.804 0.120959 
2/26/2005 16:29:00 3.1297 63.18 -0.196 2.9807 0.109253 
2/26/2005 16:29:11 3.3163 63.18 -0.175 3.1673 0.097547 
2/26/2005 16:29:23 3.5147 63.16 -0.159 3.3657 0.088629 
2/26/2005 16:29:35 3.7247 63.16 -0.144 3.5757 0.080268 
2126/2005 16:29:49 3.9463 63.16 -0.128 3.7973 0.071349 
2/26/2005 16:30:03 4.1813 63.16 -0.113 4.0323 0.062988 
2/26/2005 16:30:18 4.4297 63.14 -0.102 4.2807 0.056856 
2/26/2005 -16:30:33 4.693 63.14 -0.091 4.544 0.050725 
2/26/2005 16:30:50 4.973 63.14 -0.081 4.824 0.045151 
2/26/2005 16:31:08 5.2697 63.14 -0.072 5.1207 0.040134 
2/26/2005 16:31:27 5.583. 63.12 -0.062 5.434 0.03456 
2126/2005 16:31:47 5.9147 63.12 -0.055 5.7657 0.030658 
2126/2005 16:32.-oa ·6.2663 63.12 -0.05 6.1173 0.027871 
2/26/2005 16:32:30 6.6397 63.12 -0.043 6.4907 0.023969 
2/26/2005 16:32:54 7.03-f"l 63.12 -0.039 6.8857 0.021739 
2/26/2005 16:33:19 7.453 63.12 -0.035 7.304 0.019509 
2/26/2005 16:33:46 7.8963 63.14 -0.031 7.7473 0.01728 

• 
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In-Situ Inc. 

Report generated: 
Report from file: 
Win-Situ Version 

Serial number: 
Rrmware Version 
Unit name: 

Test name: 

Test defined on: 
Test started on: 
Test stopped on: 

17mw12sr 

MiniTroll Pro 

2127/2005 17:40:33 
... \SN11262 2005-02-26 163634 17mw12sr.bin 

4.51 

11262 
3.09 

17mw12sr 

2/26/2005 16:17:33 
2126/2005 16:36:34 
NIA NIA 

Data gathered using Logarithmic testing 
Maximum time betweeri data points: "Minutes. 

99 Number of data samples: 

TOTAL DATA SAMPLES 

·Channel number[1] 
Measurement type: 
Channel name: 

Channel number [2] 
Measurement type: 
Channel name: 
Sensor Range: 
Specific gravity: 
Mode: 
User-defilied reference: 
Referenced on: 
Pressure head at reference: 

Date 

99 

Temperature 

Pi-essure 
Pressure 
15 PSIG. 

1 
TOC 

0 FeetH20 
test start 

12.851 Feet H20 

Chan[1) Chan[2) 
Temperatu Pressure 

Adjust ET 
Time . ET (min) Fahrenheit Feet H20 min 

2126/2005 16:36:34 
2/26/2005 16:36:34 
2126/2005 16:36:35 
2126/2005 16:36:35 
2126/2005 16:36:35 
2/26/2005 16:36:36 
2/26/2005 16:36:36 
2/26/2005 16:36:36. 
2126f2005 16:36:37 
2126/2005 16:36:37 
2126/2005 16:36:37 
2/26/2005 16:36:37 
2126/2005 16:36:38 
2/26/2005 16:36:38 
2126/2005 . 16:36:38 
2126/2005 16:36:39 
2126/2005 16:36:39 
2/26/2005 16:36:39 
2/26/2005 16:36:40 
2126/2005 16:36:40 
2126/2005 16:36:40 
2/26/2005 16:36:41 
2/26/2005 16:36:41 
2/26/2005 16:36:41 
2126/2005 16:36:42 
2126/2005 16:36:42 
2126/2005 16:36:43 
2/26/2005 16:36:43 
212612005 16:36:44 
212612005 16:36:44 
212612005 16:36:45 

0 
0.005 

0.01 
0.015 

0.02 
0.025 

0.03 
0.035 

0.04 
0.045 

0.05 
0.055 

0.06 
0.065 

0.07 
0.075 

0.08 
0.085 

0.09 
0.095 

0.1 
0.1058 

0.112 
0.1185 
0.1255 
0.1328 
0.1407 

0.149 
0.1578 
0.1672 
o.1n 

63.18 0 
63.23 -0.007 
63.23 -0.011 
63.25 -0.009 
63.25 -0.014 
63.25 .-0.014 
63.25 -0.01 
63.25 -0.013 
63.27 -0.015 
63.27 -0.015 
63.27 -0.014 
63.27 -0.014 
63.27 -0.014 
63.27 -0.014 
63.27 -0.027 
63.27 0.01 
63.27 0.622 
63.27 5.126 
63.27 2.229 
63.27 2.223 
63.27. 2.n1 
63.27 2.315 
63.27 2.124 
63.27 2.337 
63.27 2.217 
63.27 2.147 
63.27 2.124 
63.27 2.102 
63.27 2.074 
63.25 2.05 
63.25 . 2.023 
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..... ho 
0.007 0.948652 

0.0143 0.918699 
0.0222 0.908858 
0.0305 0.899444 
0.0393 0.887463 
0.0487 0.677193 
0.0585 0.86564 

• 

• 

• 



17mw12sr 

2/26/2005 16:36:45 0.1875 63.25 1.997 0.069 0.854514 

• 2/2612005 16:36:46 0.1985 63.25 1.969 0.08 0.842533 
212612005 16:36:47 0.2102 63.25 1.942 0.0917 0.83098 
2126/2005 16:36:48 0.2227 63.25 1.914 0.1042 0.818999 
212612005 16:36:48 0.2358 63.25 1.887 0.1173 0.807445 
2126/2005 16:36:49 0.2498 63.25" 1.856 0.1313 0.794181 
2/26/2005 16:36:50 0.2647 63.25 1.827'""~ 
2126/2005 16:36:51 .0.2803 63.25 1.796 0.1618 0.768507 
2126/2005 16:36:52 0.297 63.25 1.765 0.1785 0.755242 
2126/2005 16:36:53 0.3147 63.25 1.732 0.1962 0.741121 
2126/2005 16:36:54 0.3333 63.23 1.699 0.2148 0.727 
2126/2005 16:36:55 0.3532 63.23 1.666 0.2347 0.71288 
2/26f2005 16:36:57 0.3742 63.25 1.632 0.2557 0.698331 
2126/2005 16:36:58 0.3963 63.25 1.596 02n0 0.682927 
2/26f2005" 16:36:59 0.4198 63.23 1.559 0.3013 0.667095 
2/26f2005 16:37:01 0.4447 63.25 1.524 0.3262 0.652118 
2/26f2005. 16:37;02 0.4697 63.25 1.487 0.3512 0.636286 
2/26f2005 16:37:04 0.4963 63.25 1.451 o.3n8 0.620881 
2126/2005 16:37:06 0.5247 63.25 1.414 
2126/2005 16:37:07 0.5547 63.25 1.375 0.4362 0.588361 
2126/2005 1.6:37:09 0.5863 63.25 1.336 0.4678 0.571673 
2126/2005. 16:37:11 0.6213 63.25 1.295 0.5028 0.554129 
2/26/2005 16:37:14 0.658 63.25 1.253 0.5395 0.536157• 
2l26f2005 16:37:16 0.6963 63.25 1.212 o.sn8 0.518614 
2126/2005 16:37:18 0.738 63.25 1.168 0.6195 0.499786 
2/26/2005 16:37:21 0.7813 63.25 1.125 0.6628 0.481386 
2/26/2005 16:37:24 0.828 63.25 1.081 
2126/2005 16:37:27 0.8763 63.27 1.037 0.7578 0.443731 
2/26/2005 16:37:30 0.928 63.27 0.992 0.8095 0.424476 
2/26f2005 16:37:33 0.983 63.27 0.947 0.8645 0.40522 
2/26/2005 16:37:37 1.0413 63.27 0.901 0.9228 0.385537 
2126/2005 16:37:40 1.103 63.27 0.856 0.9845 0;366282 
2/26/2005 16:37:44 1.168 63.27 0.814 
2/26/2005 16:37:48 1.238 63.27 0.768 1.1195 0.328626 
2126/2005 16:37:53 1.~113 63.27 0.724 1.1928 0.309799 
2126/2005 16:37:58 1.3897 63.27 0.679 1.2712 0.290543 

• 2126/2005 16:38:03 1.473 63.27 0.637. 1.3545 0.272572 
2/26f2005 16:38:08 1.5613 63.27 0.594 1.4428 0.254172 
2/26/2005 16:38:13 1.6547 63.27 0.554 
2/26/2005 16:38:19 1.753 63.27 0.514 1.6345 0.21994 
2126/2005 16:38:26 1.858 63.3 0.476 1.7395 0.20368 
2/26f2005 16:38:32 1.968 63.3 0.44 1.8495 0.188276 
2/26/2005 16:38:39 2.0847 63.27 0.403 1.9662 0.172443 
2/26/2005 1.6:38:47 2.2097 63.27 0.368 
2/26/2005 16:38:55 2.3413 63.27 . 0.338 2.2228 0.14463 
212612005 16:39:03 2.4813 63.27 0.308 2.3628 0.131793 
2/26f2005 16:39:12 2.6297 63.27 0.28 2.5112 0.119812 
2/26/2005 16:39:21 2.7863 63.27 0.253 2.6678 0.108258 
2/26/2005 16:39:31 2.953 63.25 0.229 2.8345 0.097989 
2/26f2005 16:39:42 3.1297 63.23 0.207 3.0112 0.088575 
2126/2005 16:39:53 3.3163 63.23 0.187 3.1978 0.080017 
2/26/2005 16:40:05 3.5147 63.21 0.166 3.3962 0.071031 
2/26/2005 . 16:40:18 3.7247 63.21 0.15 3.6062 0.064185 
2126/2005· 16:40:31 3.9463 63.18 0.134. 3.8278 0.057338 
212612005 16:40:45 4.1813 63.18 0.12 4.0628 0.051348 
2126/2005 16:41:00 4.4297 63.18 0.107 4.31.12 0.045785 
212612005 16:41:16 4.693 63.18 0.095 4.5745 0.04065 

2/26/2005 16:41:33 4.973 63.18 0.085 4.8545 0.036371 
2/26f2005 16:41:50 5.2697 63.18 0.076 5.1512 0.03252 
2126/2005 16:42:09 5.583 63.18 0.07 5.4645 0.029953 
2/26/2005 16:42:29 5.9147 63.18 0.064 5.7962 0.027386 
2126/2005 16:42:50 6.2663 63.18 0.057 6.1478 0.02439 
2/26/2005 Hl:43:13 6.6397 63.21 0.053 6.5212 0.022679 
2/26f2005 16:43:36 7.0347 63.21 0.048 6.9162 0.020539 
2126/2005 16:44:01 7.453 63.21 0.044 7.3345 0-018828 
2126/2005 16:44:28 7.8963 63.23 0.042 7.n78 0.017972 
2126/2005 16:44:56 8.3663 63.23 0.038 8.2478 0.01626 
2/26f2005 16:45:26 8.8647 63.23 0.037 8.7462 0.015832 

• 
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TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Protect Name: 

Project No.: 

Charleston NWS 
N0528 

T•stType: Slug test, falling head. 

Done By:. f~c::t."'-~ 
Checked By: (_ 0 

Radius of Well Gaslng (in.) : 

Effective Radius of Welt Screen (in.) : 
length of WeH Screen (fl): 
-n,me for 37% head change (min.) : 

1 =r 
1=A 

10 =l 
0.31 =To 

Well/Boring No.: 

Aquifer Type: 

Test Date: 

17MW120 
Sand with some to trace silt. 
Feb,05 

Equation: 
Hydraulic Conductivity (K) : 5.45E-03 

9.08E-05 
7.85E+OO 
2.nE-03. 

ft./min. 
ft.Isac. 
ftJdav 
cmJsec. 

r 2 x Ln(L/R) 
K = _2_x_L_x...._T_o._ 

******SEE ADJUSTED SLUG TEST DATA PLOT ON A TT ACHED SHEETS****** 
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TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Charleston NW S 
N0528 

Test Type: Slug test, rising head. 

Done By: 

Checked By: l 0 

Radius of wen casing On.) : 
Effective Radius of Well Screen On.) : 
Length of WeH Screen (ft): 

Time for 37"k head change (min.) : 

1 = r 
1=R 

10 = L 
0.28 =To 

Well/Boring No.: 

Aquifer Type: 

Test Date: 

17MW12D 
Sand with some to trace silt 
Feb,05 

Equation: 
Hydraulic Conductivity (K) : 5.98E-03 

9.97E-05 
8.61E+OO 
3.04E-03 

ftJmin. 
ftJsec. 
ftJdav 
cmJsec. 

K = r 2 
x Ln(L/R) 

2x L x To 

******SEE ADJUSTED SLUG TEST DATA PLOT ON A TT ACHED SHEETS****** 
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Tetra Tech NUS, Inc. 

HYDRAULIC CONDUCTIVITY 
TESTING DATA SHEET 

PRO.ECT NAME: .. CH.~-~-~?.W.~ .... N.~-~---·····$.~ .. ~:Y..J.~l_t1 ... WELL/BORING NO.: . l1..~~Ji.:D. 

PRO..ECT NO.: ...• '2.2.)....8. ................................ GEOLOGIST: .. Ek.6..0 .... W .. R.~.S.~ ..................................... 
h..'' YB.L DIAMElER: . .. . ................... SCREEN LENGTH/DEPTH: .. J0 ... ,. ......... \.9. ... :2..'.& ... lEST NO.: L.:t:.b. .......... 

STATIC WATER LEVEL (Depth/Elevation): ... ~t .. !.9 ........................................... -.................... DAlE: .~J.~~J~~---··· 

lEST TYPE (Rlslng/fafllng/Constant Head): .F.h:k.Y!l.M-.. +.:.R.l.St.UJ.ta. CHECKID: •.•.. c. .. rz.~.~.f~~---·········· 
~ I I 

METHOD OF INDUCING WA 1ER lE\IEl CHANGE: ...... 0 .. t..:.1.0 ...... S..kV..L. ... Q! .. \3...:t .. ~~1 ......... PAGE •..... Of' ........ _. 

REFERENS:-CE PT. "FOR 'M... MEAS. (Top of Co 1~ Tronsdu~r, etc.): ....................................... _ ................................. - ... : ... 
- •A-L C....fdn. ud"a ~ · . - C:..1a.il- Holl:'& r'> , 

·ELAPSED MEASURED DRAWD0fl1 ELAPSED MEASURED DRAWDO'tti W£LL SCHEM6DI: 
TIME WATER LEVEL OR HEAD AH) TIME WATER LEVEL OR HEAD AH) re: - ,_ WEll .,. (min. or sec.) (feet) (feet) . (min. or sec.) (feet) (feet) 
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• 
17mw12df 

In-Situ Inc . MiniTroll Pro 

Report generated: 2/27/2005 17:46:49 
Report from file: 
Win-Situ Version 

... \SN11262 2005-02-26 170001 17mw12dl.bin 
4.51 

Serial number: 
Finnware Version 
Unit name: 

Test name: 

Test defined on: 
Tesutartiid !lfl: 
Test stopped on: 

11262 
3.09 

17mw12df 

2/26/2005 16:20:22 
2/26/2005 17:00:01 
NIA NIA 

Data gathered using Logarithmic testing 
Maximum time between data po Minutes. 
Number of data samples: 95 

. TOTAL DATA SAMPLES 95 

• 

• 

Channel number (1) 
Measurement type: 
Channel name: 

Channel number (2) 
Measurement type: 
Channel name: 
Sensor Range: 
Specific gravity: 
Mode: 
User-<iefined referenee: 
Referenced on: 
Pressure head at reference: 

Temperature 

Pressure 
Pressure 
15 PSIG • 

• 1 

TOC 
0 FeetH20 

test start 
12.118 Feet H20 

Chan(1] Chan[2) 
Temperatu Pressure 

Adjust ET 
Date 1lme ET (min) Fahrenheit Feet H20 min h/ho 

212612005 . 17:00:01 
212612005 17:00:02 
2/26/2005 17:00:02 
212612005 17:00:02 
2126l2005 17:00:03 
2/26/2005 17:00:03 
2/26/2005. 17:00:03 
2/26/2005 17:()():()4 
2/26/2005 17:00:04 
2/26/2005 17:00:04 
2/26/2005 17:00:04 
2126l2005 17:00:05 
2/26/2005 17:00:05 
2126l2005 17:00:05 
2/26/2005 17:00:06 
2/26/2005. 17:00:06 
212612005 17:00:06 
2/26/2005. 17:00:07 
2/26/2005 17:00:07 
2/26/2005 17:00:07 
2126l2005 17:00:07 
2/26/2005 17:00:08 
2126/2005 17:00:08 
2/26f2005 17:00:Q9 
2126/2005 17:00:09 
2/26/2005 17:00:09 
2/26/2005 17:00:10 
2/26/2005 17:00:10 
2126/2005 17:00:11 
2/26/2005 17:00:12 
212612005 17:00:12 

0 
0.005 

O.Q1 
0.015 

Q.02 
0.025 

0.03 
. 0.035 

0.04 
0.045 

0.05 
0.055 

0.06 
0.065 

0.07 
0.075 

0.08 
0.085 

0.09 
0.095 

0.1 
0.1058 

0.112 
0.1185 
0.1255 
0.1328 
0.1407 

0.149 
0.1578 
0.1672 
o.1n 

65.19 
65.23 
65.23 
65.23 
65.26 
65.26 
65.26 
65.26 
65.26 
65.26 
65.28 
65.28 
65.28 
65.28 
65.28 
65.28 
65.28 
65.28 
65.28 
.65.28 
65.28 
65.28 

65.3 
65.28 

65.3 
65.28 

65.3 
65.3 
65.3 

65.26 
65.26 

0 
-0.008 
-0.011 
-0.013 
-0.013 
-0.013 
-0.014 
-0.014 
-0.017 
-0.019 

-0.02 
-0.025 
-0.025 
-0.019 
-0.015 
-0.015 
-0.025 
-1.111 
-2.482 
-3.002 
-3.157 
-3.092 
-3.102 
-3.097 
-2.599 
-1.614 
•1.437 
-1.n8 
-1.869 
·1.717 
-1.618 

....... ho 
0.0094 0.918673 
0.0192 0.865704 
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17mw12df 

2/26/2005 17:00:13 0.1875 65.26 -1.559 0.0297 0.834136 
2/26/2005 17:00:13 0.1985 65.23 -1.4891·~~~ • 2126/2005 17:00:14 0.2102 65.23 -1.418 0.0524 0.758694 
212612005 17:00:15 0.2227 65.23 ·1.347 0.0649 0.720706 
2/26J2005 17:00:16 0.2358 65.23 -1.278 0.078 0.683788 
212612005 17:00:16 0.2498 65.21 ·1.211~ 

,:';! - ' 

2126/2005 17:00:17 0.2647 65.21 -1.139 0.1069 0.609417 
2/26/2005 17:00:18 0.2803 65.21 -1.08 0.1225 o.5n849 
2/26/2005 17:00:19 0.297 65.19 -1.018 0.1392 0.544676 
2/26/2005 17:00-.20 0.3147 65.19 -0.955 0.1569 0.510968 
2126/2005·· 17:00-.21 0.3333 65.17 -0.895 0.1755 .0.478866 
2126/2005 17:00:23 0:3532 65.14 -0.838 
2126/'2005 17:00:24 0.3742 65.14 -0.n0 0.2164 0.416265 
2/26/2005 17:00:25 0.3963 65.12 .(1.725 0.2385 0.387908 
2/2el2005 17:00-.27 . 0.4198 65.1 -0.671 0.262 . 1).359016 
2126/2005 17:00:28 . 0.4447 65.08 -0.621 
2/26/2005 17:00:30 0.4697 65.05 -0.573 0.3119 0.306581 
2/26/2005 17:00:31 0.4963 65.03 -0.53 0..3365 o.2a3574 
2/26/2005 17:00:33 0.5247 65.01 -0.487 o.3669 0.260567 
. 2/26l2005 17:00:35 0.5541 64.96 -0.440 
2/2el2005 17:00:37 0.5863 64.94 . -0.401 0.4285 o.21n64 
•212612005 17:00:39 0,5213 64.9 -0.37 0.4635 0.197967 
2/26/2005 17:00:41 0.658 64.87 -0.334 
.2/26f2005 17:00:43 0.6963 64.83 -0.302 0.5385 0.161584 
2/26/2005 17:00:46 0.7$8 64.81 -0.271 0.5802 0.144997 
2/26/2005 17:00:48 0.7813 64.76 -0.246 
2/26/2005 17:00:51 0.828 64.74 -0.219 0.6702 0.117175 
2/26/2005 17:00:54 0.8763 64.72 -0.195 0.7185 0.104334 
2/26/2005 17:00-.57 o.928 64.67 -0.175 0,1102 0.093633 
2/26/2005 17:01:00 0.983 64.65 -0.156 0.8252· 0.083467 
2/26/2005 17:0.1;04 1.0413 64.63 -0.138 0.8835 0.073836 
2/26/2005 17:01:00 1.103 64.6 -0.123 0.9452 0.065811 
2/2&/2005 17:01:12 1.168 64.6 -0.109 1.0102 0;05832 
2/26/2005 17:01:16 1.238 64.58 -0.098 1.0002 0.052434 J 
2126/2005 17:01:20 1.3113 64.56 -0.086 1.1535 0.046014 
2/26/2005 17:01:25 1.3897 64.54 -0.078 1.2319 0.041134 
2/26f2005 ,1i:01:30 1.473 64.51 -0.07 1.3152 o.037453 • .2/26/2005 "17:01:35 1.5613 64.49 -0.062 1.4035 0.033173 l\, 

2/2612005 17:01:41 1.6547 64.47 -0.056 1.4969 0.029963 
2/2til2005 17:01:47 1.753 64.42 -0.051 1.5952 0.027287 
2/26/2005 17:01:53 1.858 64.4 -0.047 1.7002 0.025147 
2/26/2005 17:02:00 1.968 64.36 -0.043 1.8102 0.023007 
2/2el2005 17:02:07 2.0847 64.31 -0.04 1.9269 0.02t402 
2/26/2005 17:02:14 2.2097 64.27 -0.037 2.0519 0.019797 
2126/2005 17:02:22 2.3413 64.2 -0.034 2.1835 0.018192 
2/26/2005 17:02:30 2.4813 64.15 -0.032 2.3235 0.017121 
2/26/2005 17:02:39 2.6297 64.09 -0.029 2.4719 0.015516 
2126/2005 17:02:49 2.7863 64.04 -0.028 2.6285 0.014981 
2/2el2005 17:02:59 2.953 64 -0.026 2.7952 0.013911 
2/26/2005 17:03.1>9 3.1297 63.95 -0.024 2.9719 0.012841 
2/2el2005 17:03"~. 3.3163 63.91 -0.023 3.1585 0.012306 
2/26/2005 17:03:32 3.5147 63.86 -0.021 3.3569 0.011236 
2/2el2005 17:03:45 3.7247 63.82 -0.021 3.5669 0.011236 
2l2lWOQ5 17;03:58 3.9463 63.79 -0.021 3.7885 0.011236 
2l26f2005 17:Q4:12 4.1813 63;79 -0.02 4.0235 0.010701 

~2/2&!2005 17:04:27 4.4297 63.79 -0.02 4.2719 0.010701 
2/2el2005 17:04:43 4.693 63.82 -0.02 4.5352 0.010701. 
2/26l2005 17:05:00 4.973 63.82 -0.018 4.8152 0.009631 
2126/2005 17:05:18 52697 63.82 -0.017 5.1119 0.009096 
2/2612005 17:05:36 5.583 63.79 -0.017 5.4252 0.009096 
2/26/2005 17:05:56 5.9147 53,n -0.018 5.7569 0.009631 
2/26f2005 17:06:17 6;2663 63.75 -0.018 6.1085 0.009631 
2/26f2005 17:06:40 6.6397 63.66 -0.018 6.4819 0.009631 
2/2el2005 17:07:04 U!J47 63.57 -0.017 . 6.8769 0.009096 

• 
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17mw12dr 

In-Situ Inc. MiniTroll Pro 

Report generated: 2127/2005 17:50:53 
Report from file: 
Win-Situ Version 

... \SN11262 2005-02-26 170905 17mw12dr.bin 
4.51 

Serial number: 
Finnware Version 
Unit name: 

Test name: 

Test defined on: 
Test started on: 
Test stopped on: 

11262 
3.09 

17mW12dr 

212612005 16:21:47 
2126/2005 17:09:05 
NIA NIA 

Data gathered using Logarithmic testing 
Maximum time between data poinll Minutes. 
Number of data samples: 69 

TOTAL DATA SAMPLES 89. 

Ch&noel number (1) 
Measurement type: Temperature 
Channel name: 

channel number (2) 
Measuremoot type: Pressure 
Channel name: Pressure 
Sensor Range: 15PSJG. 
Specific gravity: 1 
MOde: TOC 
User-defined reference: O FeetH20 
Referenced on: test start 
Pressure head at reference: 12.192 Feet H20 

Chan(1] Chan(2] 
Temperatu Pressure 

Adjust ET 
Date Tune ET (min) Fahrenheit Feet H20 min 

--- --------
2/26/2005 17:09:05 0 63.88 0 
2126/2005 17:09:05 0.005 63.93 -0.007 
2/26/2005 17:09:06 0.01 63.95 -0.01 
2/26/2005 17:09:06 0.015 63.95 -0.012 
2/26/2005 17:09:06 0.02 53.95 -0.013 
2126/2005 ·17:09:07 .0.025 63.97 -0.012 
2/26/2005 17:09:07 0.03 63.97 -0.014 
212612005 17:09:07 0.035 63.97 -0.014 
2/26/2005 17:09:08 0.04 63.97 -0.014 
2/26/2005 17:09:08 0.045 63.97 -0.014 
2126/2005 17:09:08 0.05 63.97 -0.015 
2126/2005 17:09:08 0.055 63.97 -0.015 
2126/2005 17:00:09 0.06 63.97 -0.015 
~ 17:09:09 0.065 63.97 -0.015 
2/26/2005 17:09:09 0.07 63.97 -0.015 
2126/2005 17:09:10 0.075 63.97 0.23 
2/26/2005 17:09:10 0.08 64 3.615 
2/2612005 17:09:10 0.085 63.97 3.843 
2/26/2005 17:09:11 0.09 63.97. 3.138 
2126/2005 17:09:11 0.095 64 2.367 
2/26/2005 17:09:11 0.1 64 2.354 
2126/2005 17:09:11 0.1058 64 2.359 
2126/2005 17:09:12 0.112 64 2.249 0.0062 
2126/2005 17:09:12 0.1185 64 2.155 0.0127 
2/26/2005 17:09:13 0.1255 64 2.076 0.0197 
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17mw12dr 

2126/2005 17:09:13 0.1328 64 2 0.027 0.847817 • 2126/2005 17:09:14 0.1407 64 1.921 0.0349 0.814328 
2126/2005 17:09:14 0.149 64 1.845 0.0432 0.782111 
2126/2005 17:09:15 0.1578 64 

-~~' 
1.771 ;ir;,}\.~e,, - ' ,. ,~,.;.,!! 

2126/2005 17:09:15 0.1672 63.97 1.701 0.0614 0.721068 
2126/2005 17:09:16 0.177 63.97 1.629 0.0712 0.690547 
2126/2005 17:09:16 0.1875 63.97 1.558 0.0817 0.660449 
212612005 17:09:17 0.1985 63.97 1.48018JB111illiiW 
212612005 17:09:18 0.2102 63.97 1.419 0:1044 0.601526 
212612005 17:09:18 0.2227 63.97 1.35 0.1169 0.572276 
2126/2005 17:09:19- 0.2358 63.97 1.282 0.13 0.543451 
2126/2005 17:09:20 0.2498 63.97 1.214 0.144 o.514625 
2126/2005 17:09:21 0.2647 64 1.15 0.1589 0.487495 
212612005 17:09:22 0.2803 64 1.085 0.1745 0.459941 
2126/2005 17:09:23 0.297 64 1.021 
2126/2005 17:09:24 0.3147 64.02 0.959 0.2089 0.406528 
212612005 17:09:25 0.3333 64.02 0.899 0.2275 0.381094 
2126/2005. 17:09:26 0.3532 64.04 0.841 0.2474 0.356507 
212612005 17:09:28 0.3742 64.04 0.784 0.2684 0.332344 
212612005 17:09:29 0.3963 64.06 0.73 
2126/2005. 17:09:30 0.4198 64.06 0.677 0.314 0.286986 
2126/2005 17:09:32 0.4447 64.09 0.626 0.3389 0.265367 
2/26/2005 17:09:33 ~ 0.4697 64.11 0.579 0.3639 0,245443 
212612005 17:09:35 0.4963 64.13 0.534 
2126/2005 17:09:37 o.5241 64.15 0.492 0.4189 0.208563 
2/26/2005 17:09:38 0.5547 64.18 0.451 0.4489 0.191183 
212612005 17:09:40 0.5863 64.2 0.411 
212612005 17:09:42 0.6213 64.22 0.374 0.5155 0.158542 
2126/2005 17:09:45 0.658 64.24 0.34 0.5522 0.144129 
2/26/2005 17:09:47 0.6963 64.29 0.3o7 o.5905 0.13014 
212612005 17:09:49 0.738 64.31 0.216 
212612005 17:09:52 0.7813 64.33 0.247 0.6755 0.104705 
2126/2005 17:09:55 0.828 64.38 0.222 0.7222 0.094108 
2/26/2005 17:09:58 0.8763 64.4 0:198 0.7705 0.083934 • 2126/2005 17:10:01 0.928 64.42 0.176 0.8222 0:074608 
2126/2005 17:10:04 0.983 64.47 0.157 0.8772 0.066554 
212612005 17:10:08 1.0413 64.49 0.138 0.9355 0.058499 
212612005 17:10:11 1.103 64.54 0.123 0.9972 0.052141 
212612005 17:10:15 1.168 64.58 0.109 1.0622 0.046206 
212612005 17:10:19 1.238 64.6 0.096 1.1322 0.040695 
2126/2005 17:10:24 1.3113 64.65 0.085 1.2055 0.036032 
2126/2005 17:10:28 1.3897 64.69 0.074 1.2839 0.031369 
212612005 17:10:33 1.473 64.74 0.066 1.3672 0.027978 
2126/2005 17:10:39 1.5613 64.78 0.058 1.4555 0.024587 
212612005 17:10:44 1.6547 64.83 0.052 1.5489 0.022043 
2126/2005 17:10:50 1.753 64.87 0.047 1.6472 0.019924 
212612005 17:10:57 1.858 64.92 0.042 1.7522 0.017804 
212612005 17:11:03 1.968 64.96 0.038 1.8622 0.016109 
2126/2005 17:11:10 2.0847 65.01 0.035 1.9789 0.014837 
2126/2005 17:11:18 2.2097 65.05 0.032 2.1039 0.013565 
2/26/2005 17:11:26 2.3413 65.12 0.03 2.2355 0.012717 
2126/2005 17:11:34 2.4813 65.17 0.028 2.3755 0.011869 
2126/2005 17:11:43 2.6297 65.23 0.025 2.5239 0.010598 
2126/2005 17:11:52 2.7863 65.3 0.024 2.6805 0.010174 
212612005 17;12:02 2.953 65.35 0.022 2.8472 0.009326 
2126/2005 17:12:13 3.1297 65.41 0.021 3.0239 0.008902 
2126/2005 17:12:24 3.3.163 65.46 0.019 3.2105 0.008054 
212612005 17:12:36 .3.5147 65.5 0.017 3.4089 0.007206 
2126/2005 17:12:49 3.7247 65.55 0.016 3.6189 0.006783. 
2/26/2005 17:13:02 3.9463 65.57 0.015 3.8405 0.006359· 
212612005 17:13:16 4.1813 65.59 .0.016 4.0755 0.006783 
2126/2005 '17:13:31 4.4297. 65.59 0.016 4.3239 0.006783 
2126/2005 17:13:47 4.693 65.57 0.014 4.5872 0.005935 
2126/2005 17:14:03 4.973 65.55 Q.014 4.8672 0.005935 
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llfil..ETRA-TECH NUS 

.DRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Charleston NWS 
N0528 

Test Type: Slug test, falling head. 

DoneBy: ~ 
Checked By: ( 0 

Radius of Well Casing (in.) : 

Effective Radius of Well Screen fm.): 

Length of Well Screen (ft.): 

Time for 37°/o head change (min.): 

1 = r 
·1 =R 

10 =L 
1.40 =To 

Well/Boring No.: 

Aquifer Type: 

Test Date: 

17MW13S 
Sand with some to trace silt. 
Feb,05 

Equation: 
Hydraulic Conductivity (K) : 1.19E-03 

1.98E:·05 
1.71E+OO 
6.03E-04 

ftJmin. 
ft./sec. 
ftJdav 
cm./sec. 

r 2 x Ln(L/R) 
K .= _2_x_L___..x_T_o ..... 

• ******SEE ADJUSTED SLUG TEST DATA PLOT ON ATTACHED SHEETS****** 

• 



o· 5_ 
l.O 
\0 
'<:f' 
\0 
'<:f' 

4-

hk 
3_ 

en z 
0 
iii 
.~ 

a 
~ 
x ... _. 
0 
>-
0 

0. -o 
:Eu 
:Ca:: ...... 
-111 2_ 
~= g.e 
_.;;1 
.!.t: 
::E::i ....... 
""' 
IA.I x 



~TRA-TECH NUS 

~DRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Charleston NWS 
N0528 

Test Type: Slug test, rising head. 

Done By: 

Checked By: ( V 

Radius of Well Casing (in.) : 

Effective Radius of Well Screen (in.): 

Length of Well Screen (ft.) : 

. Time for 37"/o head change (min.) : 

Hydraulic Conductivity (K) : 

1 = r 
1=R 

10 =L 
1.30 =To 

1.28E-03 ft./ min. 
2.13E-05 ftJsec. 
1.84E+OO ftJdav 
6.SOE-04 cmJsec. 

Well/Boring No.: 

Aquifer Tyj>e: 

Test Date: 

17MW13S 
Sand with some to trace silt. 
Feb,05 

Equation: 

2 . 
r . x· Ln(L/R) 

K= · . 2.x L x To 

•• ******SEE ADJUSTED SLUG TEST DATA PLOT ON ATIACHED SHEETS****** 

• 
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HYDRAULIC CONDUCTIVITY 
TESTING DATA SHEET 

Tetra Tech NUS, Inc . 

PROJECT NAME: ... 0.J::1..~.\..:.~.!JJ.N. .... NJ.u .. >. .... .5.Y.!.hM.JJ./..t1 .... WELL/BORING NO.: \)~-~.J}.~. • 
PROJECT NO.: ... Q.2.28 .................................... GEOLOGIST: .f..(<.fi:.D ... UJ .. -.. R.P.!:m .. ~~---·······················--··· 

2"' YELL DIAMETER: .......•................... SCREEN LENGTH/OEPTH: . J.J):}···-~-~:::.J.'i .. ~ ............ TEST NO.: t ... ±.L .... ~ 
STATIC WATER LEVEL (Depth/Elevation): ~ .•. ~.Q ............................................................. DATE: .~.::-?.:.~ .. :.0..~. 
TEST TYPE (Rlslng/f"olllng/Constant Head): .f.~t~J..±:~~~.\.~ .. ~ .... CHECKED: •..... ~ ... '!2.9..:.~~-~ ............. 
METHOD OF INDUCING .WATER LEVEL CHANGE: ·~.Q .. ~.~-~-~ .. QJJ.~ .. ~--~-~--··········· PAGE .. .l. Of' ... /.. ... 

_REFEREN~ PT. F<£ .~ MEAS. 
.---·~u . - (Top of Casing. Tran~ucer, ~tct;,J!~~-... .: ........................................... 

~ 6:::' '\Lt1"'- ••. 

· ELAPSED MEASURED DRAWDOti ELAPSED MEASURED DRAWDO'tAf El SCHFUADi: 
TIME WATER LEVEL OR HEAD 6H) TIME WATER LEVEL OR HfAD 6H) ~ ...... (min. or sec.) (feet) (feet) . (min. or sec.) (feet) feet) WELL• 
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In-Situ Inc. 

Report generated: 
Report from file: 
Win-Situ Version 

Serial number: 
Firmware Version 
Unit name: 

Test name: 

Test defined on: 
T est·started on: 
Test stopped on: 

17mw13sf 

MiniTroll Pro 

311 /2005 8:03:28 
... \SN11262 2005-02-28 102542 17mw13sl.bin 

4.51 

11262 
3.09 

17mw13sf 

2128/2005 10-.23:45 
2/28/2005 10-.25:42 
NIA NIA 

Data gathered using Logarithmic testing 
Maximum time between data points: Minutes. 
Number of data samples: 90 

TOTAL DATA SAMPLES 

Channel number (1) 
Measurement lypl!: 
.Channel name: 

Channel number (2) 
Measurement lypl!: 
Channel name: 
Serlsor Range: 
Specific gravity: 
Mode: 
User-<lefined reference: 
Referenced on: 
Pressure head at reference: 

90 

Temperature 

Pressure 
Pressure 

. 15 PSIG; 
1 

TOC 
0 FeetH20 

test start 
13.665 Feet H20 

Chan[1) Chan[2) 
Temperatu Pressure 

Date Time ET (min) Fahrenheit Feet H20 

2128/2005 10:25:42 0 63.07 0 
2128/2005 10:25:42 0,005 63.12 -0.011 
2/28/2005 10:25:-42 0.01 63.14 -0.014 
2128/2005 10:25:43 0.015 63.14 -0.017 
2/28/2005 10:25:43 0.02 63.14 -0.017 
2128/2005 10:25:43 0.025 63.14 -0.019 
2128/2005 10:25:43 0.03 63.16 -0.019 

.2128/2005 10-.25:44 0.035 63.16 -0.02 
2128/2005 10:25:44 0.04 63.16 -0.019 
2128/2005 10:25:44 0.045 63.16 -0.019 
2128/2005 10:25:45 0.05 63.16 -0.02 
2/28/2005 10:25:45 0.055 63.16 -().02 
212812005 10:25:45 0.06 63.16 -0.022 
2/28/2005 10:25:46 0.065 63.16 -0.024 
2128/2005 10:25:46 0.o7 63.16 -0.022 
2128/2005 10:25:46 0.075 63.16 -0.026 
2128/2005 10:25:46 0.08 63.16 -0.017 
2/28/2005 10:25:47 0.085 63.16 -0.029 
2128/2005 10:25:47 0.09 63.16 -0.054 
2/28/2005 10:25:47 0.095 63.16 -0.359 
2128/2005 10:25:48 . 0.1 63.18 -2.683 
2128/2005 10:25:48 0.1058 63.18 -4.376 
2128/2005 10:25:48 0.112 63.18 -3.733 
2128/2005 10:25:49 0.1185 63.18 -1.447 
2/28/2005 10:25:49 0.1255 63.18 -0.654 
2/28/2005 10-.25:50 0.1328 63.18 •1.228 
2128/2005 10:25:50 0.1407 63.18 -1.637 
212812005 10:25:51 0.149 63.18 -1.658 
2128/2005 10-.25:51 0.1578 63.18 -1.465 

10:25:52 -1.429 

AdjustET 
min h/ho 

&iilm&r 

2128/2005 0.1672 63.14 
2128/2005 10-.25:52 o.1n 63.14 -1.467 ---·ho 
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17mw13sl 

2128/2005 10:25:53 0.1875 63.14 ·1.447 0.0105 0.986367 

• 212812005 10:25:54 0.1985 63.14 ·1.409 0.0215 0.960464 
2128/2005 10:25:54 0.2102 63.12 -1.396 0.0332 0.951602 
212812005 10-.25:55 0.2227 63.12 -1.378 0.0457 0.939332 
2128/2005 10:25:56 0.2358 63.12 ·1.353 0.0588 0.92229 
2128/2005 10:25:57 0.2498 63.12 ·1.331 0.0728 0.907294 
2128/2005 10-.25:57 0.2647 63.12 ·1.31 0.0877 0.892979 
2128/2005 10-.25:58 0.2803 63.12 ·1.286 0.1033 0.876619 
2128/2005 10-.25:59 0.297 63.12 -1.264 0.12 0.861622 
2128/2005 10:26:00 0.3147 63.12 ·1.239 0.1377 0.844581 
2128/2005 10:26:02 0.3333 63.12 ·1.214 .0.1563 0.827539 
2l28f2005 10:26:03 0.3532 63.12 ·1.19 0.1762 0.811179 
2l28l2oo5 10:26:04 O.W42 63.12 -1,165 
2l28l2005 10:26:05 0;3983 63.12 -1.14 0.2193 o.m096 
212&!2005 10:26:07 0.4198 63.12 -1.115 0.2428 0.7600.55 
2l28l2005 10-.26:08 0.4447 63.12 ·1.089 0.2677 0.742331 
2/28f2005 10:26:10 0.4697 53.12 ·1.065 0.2927 0.725971 
2128/2005 10:26:11 0.4963 63.12 ·1.041 0.3193 0.709611 
2128/2005 10:26:13 0.5247 63.12 ·1.015 0.3477 0.691888 
2128/2005 10-.26:15 0.5547 63.12 -0.989 o.3m 0.674165 
2128/2005 10-..26:17 0.5863 63.12 -0.962 0.4093 0.65576 
2l28f2005 . 10-.26:19 0.6213 63.12 -0.934 0.4443 0.636673 
2128/2005 10-..26:21 0.658 63.12 -0.907 0.481 0.618269 
2128/2005 10-.26:23 0.6963 63.12 -0.878 0.5193 0.5985 
.2l28f2005 :10:26:26 0.738 63.12 -0.848 
2128/2005 :10-.2f?:28 0.7813 63.12 -0.819 0.6043 0.558282 
2128/2005 10:26:31 0.828 63.12 -0.789 0.651 0.537832 
2l28l2005 10'.26:34 0.8763 ·63.09 -0)6 0.6993 0.518064 
2l28l2005 10;26:37 0.928 63.09 -0.73 0.751 0.497614 
2l28f2005 10:26:41 0.983 63.09 -0.7 0.806 0.477164 
212M!OOS 10:26:44 1.0413 63.09 -0.667. 0.8643 0.454669 
2128/2005 10:26:48 1.103 63.09 -0.639 0.926 0.435583 
2l28f2005 10-26:52 1.168 63.07 -0.608 
2l28l2005 10:26:58 1.238 63.07 -0.fil7 1.061 0..39332 
2128/2005 10-27:00 1.3113 63.07. -0.547 1.1343 0.'37287 
2/28f2005 '10:27:05 1.3897 63.05 -0.517 12127 0.35242 

• 2128/2005 10-27:10 1.473 63.05 -0.486 1296 0.331288 
2128/2005 10-27:15 1.5813 63.05 -0.457 1.3843 0.31152. 
2/28f2005 10-.27:21 1.6547 63.03 -0.431 
2/28l2005 10:27:27 1.753 63.03 -0.4(9 1.576 0.27471 
2128/2005 10-27:33' 1.858 63 -0.377 1.681 0256987 
2128l2005 10:27:40 1.968 63 -0.352 1.791 0.239945 
2128/2005 10:27:47 2.0847 63 -0.325 

'2/28l2005 10:27:54 2.2097 63 -0:302 2:0327 0.205862 
2l28l2005 10:28:02 2.3413 63 -0279 2.1643 0.190184 
2128/2005 10:28:10 2.4813 62.98 -0257 2.3043 0.175187 
2128/2005 10:28:19 2.6297 62.98. -0.236 
2128/2005 10:28:29 2.7863 62.98 -0216 2.6093 0.147239 
2l28l2005 10-.28:39 2.953 62.98 -0.197 2.776 0.134288 
2l28f2005 10'.28:49 3.1297 62.98 -0.179 
2l28f2005 10-.29;01 3:3163 62.96 -0.161 3.1393 0.109748 
2/28f2005 10:29:12 3.5147 62.96 -0.149 3.3377 0.101568 
2128/2005 10-..29".25 a,7247 62.96 -0.138 3.5477 0.09407 
2l28l2005 10'.29:38 3.9463 -62.94 -0.125 3.7693 0.085208 
2128'2005 10:29:52 4.1813 62.94 -0.114 4.0043 0.07771 
212812005. 10:30:07 4.4297 62.94 -0.104 42527 0.070893 
2128/2005 10:30:23 4.693 62.91 -0.093 4.516 0.063395 
2l28f2005 10:30:40 4;973. 62.91 -0.083 4.796 0.056578 
2128/2005 10:30:58 5.2697 62.91 -0.075 5.0927 0.051125 

• 
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17mw13sr 

In-Situ Inc. MiniTroll Pro 

Report generated: 3/1/2005 8:05:35 
Report from file: 
Win-Situ Version 

... \SN 11262 2005-02-28 103511 17mw13sr.bin 
4.51 

Serial number: 
Firmware Version 
Unit name: 

Test name: 

Test defined on: 
Test started on: 
Test stopped on: 

11262 
3.09 

17mw13sr 

2/28/2005 10:24:29 
2128/2005 10:35:11 
NIA NIA 

Data gathered using Logarithmic testing 
Maximum time between data points: Minutes. 
Number of data samples: 92 

TOTAL DATA SAMPLES 

Channel number [1] 
Measurement type: 
Channel name: 

Channel number (2) 
Measurement type: 
Channel name: 
Sensor Range: 
SpEiciflc gravity: 
Mode: 
User-defined reference: 
Referenced on: 
Pressure head at reference: 

92 

Temperature 

Pressure 
Pressure · 
15PSIG. 

. 1 
TOC 

0 Feet H20 
test start 

13.698 Feet H20 

Chan[1) Chan[2] 
Temperatu Pressure 

Adjust ET 
Date Time ET (min) Fahrenheit Feet H20 min 

---- ---------
2128/2005 10:35:11 0 62.85 0 
212812005 10:35:11 0.005 62..89 -0.009 
2/28/2005 10:35:11 0.01 62.89 -0.013 
2128/2005 10:35:12 0.015 62.91' -0.015 
212812005 10:35:12 0.02 62.91 -0.015 
2128/2005 10:35:12 0.025 62.91 -0:017 
2128/2005 10:35:13 0.03 62.94 -0.016 
2/28/2005 10:35:13 0.035 62.94 -0.017 
2128/2005 10:35:13 0.04 62.94 -0.016 
2/28/2005 10:35:14 0.045 62.94 -0.016 
2128/2005 10:35:14 0.05 62.94 -0.016 
2/28/2005 10:35:14 . 0.055 62.94 -0.017 
2/28/2005 10:35:14 0.06 62.94 1.605 
2128/2005 10:35:15 0.065 62.94 4.862 
2128/2005 10:35:15 0.07 62.94 0.824 
2128/2005 10:35:15 0.075 62.94 2.635 
2128/2005 10:35:16 0.08 62.94 2.411 
2128/2005 10:35:16 0.085 62.94 1.709 
2128!2oos' 10:35:16 0.09 62.94 2.453 
2/28/2005 10:35:17 0.095 62.94 1.88 
2128/2005 10:35:17 0.1 62.94 2.14 
2128/2005 10:35:17 0.1058 62.94 2.014 0.0058 
212812005 10:35:18 0.112 62.94 2.051 0.012 
2128/2005 10:35:18 0.1185 62.96 1.982 0.0185 
2128/2005 10:35:18 0.1255 62.96 2.011 0.0255 
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h/ho 

mllllli 

ho 
0.941121 
0.958411 • 0.926168 

0:93972 

·----



17mw13sr 

2/28/2005 10:35:19 0.1328 62.96 1.957 0.0328 0.914486 • 212812005 10:35:19 0.1407 62.96 1.956 0.0407 0.914019 
2/28/2005 10:35:20 0.149 62.96 1.935 0.049 0.904206 
212812005 10:35:20 0.1578 62.96 1.911 0.0578 0.892991 
2128/2005 10:35:21 0.1672 62.91 1.897 0.0672 0.886449 
212812005 10:35:21 0.177 62.91 1.877 0;011 0.877103 
212812005 10:35:22 0.1875 62.91 1:848 0.0875 0.863551 
212812005 10:35:23 0.1985 62.91 1.824 0.0985 0.852336 
2128/2005 10:35:23 0.2102 62.91 1.798 0.1102 0.840187 
212812005 10:35:24 0.2227 62.91 1.772 0.1227 0.828037 
212812005 10:35:25 0.2358 62.91 1.746 0.1358 0.815888 
2/28/2005 10:35:26 0.2498 62.91 1.72 0.1498 0:803738 
212812005 10:35:27 0.2647 62.89 1.694 
212812005 10:35:28 0.2803 62.89 1.666 0.1803 0.778505 
2128/2005 10:35:29 0.297 62.89 1.638 0.197 0.765421 
212812005 10:35:30 0.3147 62.89 1.609 0.2147 0.751869 
212812005 10:35:31 0.3333 62.89 l.579 0.2333 0.73785 
2128/2005 10:35:32 0.3532 62.89 1.548 0.2532 0.723364 
212812005 10:35:33 0.3742 62.89 1.516 0.2742 0.708411 
2128/2005 10:35:35 0.3963 62.89 1.485 0.2963 0.693925 
2128/2005 10:35:36 0.4198 62.89 1.451 0.3198 0.678037 
212812005 10:35:37 0.4447 62.89 1.417 0.3447 0.66215 
2128/2005 10:35:39 0.4697 62.89 1.385 0.3697 0.647196 
2128/2005 10:35:41 0.4963 62.89 1.351 0.3963 0.631308 
2128/2005 10:35:42 0.5247 62.89 1.317 0.4247 0.615421 
212812005 10:35:44 0.5547 62.89 1.282 0.4547 0.599065 
212812005 10:35:46 0.5863 62.89 1.247 0.4863 0.58271 
2128/2005 10:35:48 0.6213 62.89 1.21 
2128/2005 10:35:50 0.658 62.89 1.17 0.558 0.546729 
212812005 10:35:53 0.6963 62.89 1.131 0.5963 0.528505 
2/28/2005 10:35:55 0.7.38 62.89 1.089 0.638 0.508879 
2128/2005 10:35:58 0.7813 62.89 1.05 0.6813 0.490654 
2128/2005 10:36:00 0.828 62.89 1.01 0.728 0.471963 

• 212812005 10:36:03 0.8763 62.89 0.969 0.7763 0.452804 
2128/2005 10:36:06 0.928 62.89 0.928 0.828 0.433645 
2128/2005 10:36:10 0.983 62.89 0.886 0.883 0.414019 
2128/2005 10:36:13 1.0413 62.89 0.9413 0.394393 
2128/2005 10:36:17 1.103 62.89 
212812005 10:36:21 1.168 62.89 1.068 0.357009 
2128/2005 10:36:25 1.238 62.91 1.138 0.339252 
2128/2005 10:36:29 1.3113 62.89 1.2113 0.320561 
2128/2005 10:36:34 1.3897 62.91 1.2897 0.303271 
212812005 10:36:39 1.473 62.91 1.373 0.285047 
2128/2005 10:36:44 1.5613 62.91 
2128/2005 10:36:50 1.6547 62,89 1.5547 0.251869 
2128/2005 10:36:56 1.753 62189 1.653 0.235514 
212812005 10:37:02 1.858 62.89 1.758 0.219159 
212812005 10:37:09 1.968 62.89 1.868 0.204206 
212812005 10:37:16 2.0847 62.89 1.9847 0.18972 
2128/2005 10:37:23 2.2097 62.89 
2128/2005 10:37:31 2.3413 62.89 2.2413 0.163084 
2128/2005 10:37:40 2.4813 62.89 2.3813 0.15 
212812005 10:37:49 2.6297 62.89 2.5297 0.13785 
2128/2005 10:37:58 2.7863 62.89 
2/28/2005 10:38:08 2.953 62.87 
2128/2005 10:38:19 3.1297 62.87 
2128/2005 10:38:30 3.3163 62.87 
2128/2005 10:38:42 3.5147 62.87 3.4147 
2128/2005 10:38:54 3.7247. 62.87 3.6247 
2128/2005 10:39:08 3.9463 62.87 3.8463 
2128/2005 10:39:22 4.1813 62.85 4.0813 
2128/2005 10:39:37 4.4297 62.85 4.3297 
2128/2005 10:39:52 4.693 62.85 4.593 
212812005 10:40:09 4.973 62~85 4.873 
2128/2005 10:40:27 5.2697 62.85 5.1697 

• 2128/2005 10:40:46 5.583 62.85 5.483 
2/28/2005 10:41:06 5.9147 62.85 5.8147 
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TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Charleston NWS 
N0528 

Test Type: Slug test, falling head. 

Done By: ft.ft. 
Checked By: 5~c S/l'Tfo.S. 

Radius of WeH casing ~n.) : 
Effective Radius of Well Screen (in.) : 

Length of Well Screen (ft): 
Time for 37% head change (m,ln.) : 

Hydraulic Conductivity (K) : 

1 = r 
1=R 

10 =L 
4.08 =To 

4.07E-o4 ttJmin. 
6.79E-06 ftlsec. 
5.87E-01 ftJday 
2.07E-04 cmJsec. 

Well/Boring No.: 

AquHer Type: 

Test Date: 

17MW14S 
Sand with some to trace silt. 
Feb,05 

Equation: 

= .(o{:i.ldo.,v . r 2 x Ln(IJR) 
. I , K=------....-

2 x L x To 

"'**"""SEE ADJUSTED SLUG TEST DATA PLOT ON ATTACHED SHEETS****"" 

• 

• 

• 



• 
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TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Charleston NWS 
N0528 

Test Type: Slug test, rising head. 

Done By: 
Checked By: .S.:r t. ~I 1T f OS 

Radius of Well Casing (in.) : 

Effectlite Radius of Well Screen (in.) : 

Length ofWell Screen (fl) : 

Time tor 37% head change (min.) : 

1 = r 
1=R 

10 =L 
4.55 =To 

Well/Boring No.: 

Aquifer Type: 

Test Date: 

17MW14S 
Sand with some to trace silt. 
Feb,05 

, . 
Equation: 

Hydraulic Conductivity (K) : 3.65E-04 ft./ min. 
6.09E•06 ft./sec. 
5.26E-01 tt./day « 

1.86E-04 cm./sec. 
r 2 x Ln(LIR.) 

K = ---------. 2x L x To 

******SEE ADJUSTED SLUG TEST DATA PLOT ON ATTACHED SHEETS****** 

• 
,· 

• 

• 
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Tetra Tech NUS, Inc. 

· HYDRAULIC CONDUCTIVITY 
TESTING DATA SHEET 

PRo.ECT NAME: G.HM!:!:-.~:mld . .N.aj5._ .... ?..(.¥.~-~-... LJ ..................... 
. . . 

YELL/BORING NO.: . \7~JY..C:f.?.. 

PRo.ECT NO.: ... Q .. 5.:~.8. ....... , ......................... GEOLOGIST: ... E:g..~ .... W..k!~.~§.f.L ............................... 
2.:'' WELL DIAMETER: ....................... SCREEN LENGTH/DEPTH: .. J.o.; .......... 1.::lf. ... f&S. ... TEST NO.: J. .. t .. ~; .. 

STATIC WATER LEVEL (Depth/Elevatlon): .. ~.~-~-~·-·····························~·-···•························ DA TE: :::f::~ .. f .. ~.:0.£ ... 
TEST TYPE (Rlslng/Folllng/Constant Head): f.tr.!ddA.l.<...t.~t.::iJ:;.~Ja ...... . 5-:JC,. S/11('0'3 CHECKED. • .................................... ._., ..... 

METHOD OF 1NOUCIHG WATER LEVEL CHANGE: .S.~10. .. $.:'w..fb .... ~ ....................................... PAGE •• L OF • ..J ...... 
f,EFEREN~ PI. f~ ~ ... ~ s. (Top of ~ l°'9o Transdu~ ~i:;}:_ . '(:j'6ij;.Q ................... -·····:::····-·· ... - ................ _ _. ...... 

I ~· 

·ELAPSED MEASURED DRAWDO!l1 ELAPSED 
TIME WA11R ~L OR HEA?} AH) TIME 

(min. or sec.) feet (feet . (min. or Sec.) 

o.L~L8 L.f591 o,\"31S 
D.t110 t~ 11 re (), ~7l... 
0 .tt'LG. 3 ... t~ <--{ (o.~ 0 .ll--t7 . 
l. o'i \~ ~'-3L- ;£offr~: 
~L<JS O .Cf.L(p 2.o13 
·:,·~l B1 0-10~ L, .t 1-
). 9,LfC,J 0. 5'\3 Lt. { '6 
S"·~VA'l o. <to/ ':]., 9., l 
IO. l.tet.~ CJ~.%17 t.07> 
7.<a~ 4,3 o. u.~ 'a.% 
9-~ C> ~ ?..26 tO,'f't 

to ,S"'t t), Lt,O /l.(77 

MEASURED 
WATER LEVEL 

(feet) 

. 

DRAWDOr. !El I SCHEMAJJC 
OR Hf~> AH) re:: I- .-WEU. • .2 ,, 
2.~S'tS BOREHOLE f 

l.°\b'i .., ./!?" 
l, 8'> ,; i · Ehip!M OOCl 

/. 51 t 
Lt 7 l . I 

o. '1,t.:t... 
<D.S-

:»-

o_ 7;;,7 m= z::::: --
O.S<-<p g :m: 

-til-
0. <tLS "'=~= I - -
0 . ~ '" ~== . t&,.~ 

~ a. 

CJ;(!; 7 
~ Indicate SWl. 

CJ~ 1..Ifil.,.,. Depth Oft Drawing 

REMARKS:. 

-~'4J1~.;~~ 
.. H.~~H~";t.~ft'~:.J1:.t<i . 
. ~-~~1.~ .. Y:~ ......................... . 
. -~-~! .. ~J'.!::-b-1 ................. . 

•••.. S..T.3?. . .e..~ .... ..r:i.::t3. ............... . 

CALCS,SKETCH MAPS, ETC.: 
(}; ~ Flrt--vt.;Vf,,. Ht::.kO 

)( ":.-~ViHJ(, \'\~ 

• 

• 

• •• 

' 
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In-Situ Inc . 

Report generated: 
Report from file: 
Win-Situ Version 

Serial number: 
Firmware Version 
Uritname: 

Test name: 

Test defined on: 
TGst started on: 
Test stopped on: 

Data gathered using l.ogarittvnic testing 

17mw14sr 

MiniTroll Pro 

2U7/2005 17:04:28 
... \SN112622005-02-2612212017mw14sr.bin 

. 4.51 

11262 
3.09 

17mw14sr 

2/26/2005 11:15:20 
2/26/2005 12:21 :20 
NIA NIA 

Malcimim time between data points: · 10.0000 Minutes. 
Number of data samples: 115 

TOTAL DATA SAMPLES 

Channel rUober (1) 
Measuremenl type: 

•Channel name: 

Channel rUnber (2) 
Measurement type: 
Chamel name: 
Sensor Range: 
Specific gravity: 
Mode: 
User-defined reference: 
Referenced on: 
Pressure head at reference: 

Date 

2126/2005 
2/26/2005 
2/26/2005 
2/26/2005 
2/26/2005 
2l26l2005 
2/26/2005 
2126/'lOOS 
2/26/2005 
2/26/2005 
2126f2005 
2126/2005 
2l26l2005 
2/26/2005 
2/26/2005 
2126/2005 
212612005 
2/26/2005 
2/26/2005 
·2/26/2005 
212612005 
2126/2005 
2/26/2005 
2/26/2005 
2/26/2005 
2126/2005 
2/26.12oo5 
2/26/2005 
2126/2005 
2/26/2005 
2126/2005 
2/26/2005 
2126/2005 
2126/2005 
2/26/2005 
2126/2005 

115 

Temperalure 

Presswe 
Pressure 
15'PSIG. 

1 
TOC 

0 FeetH20 
test start 

13.519 FeetH20 

Chan[1] Chan(2) 
Temperatu Pressure 

Adjust ET 
TlmEI ET (nlin) Fahrenheit Feet H20 min hlho 

12:21:20 o· 
12:21:20 0.005 
12:21:20 O.o1 
12:21:20 0.015 
12:21:21 0.02 
12."21:21 0.025 
12:21:21 0.03 
12:21:22 0.035 
12:21:22 0.04 
12:21:22 0.045 
12:21:23 0.05 
12:21:23 o.o5s 
12:21:23 0.06 
12:21:23 0.065 
12:21:24 0.07 
12:21:24 0.075 
12:21:24 0.08 
12:21:25 0.085 
12:21:25 0.09 
12:21:25 0.095 
12:21:26 0.1 
12:21:26 0.1058 
12:21:26 0.112 
12:21:27 0.1165 
12:21:27 0.1255 
12."21:27 0.1328· 
12:21:28 0.1407 
12:21:28 0.149 
12:21:29 0.1578 
12:21:30 0.1672 
12:21:30 o.1n 
12:21:31 0.1875 
12:21:31 0.1965 
12:21:32 0.2102 
12:21:33 0.2227 
12".21:34 0.2358 

62.6 0 
62.64 -0.007 
62.64 -0.009 
62.67 -0.()1 
62.67 -0.012 
62.67 -0.012 
62.67 -0.013 
62.67 -0.013 
62.67 -0.013 
62.69 -0.012 
62.69 -0.012 
62.69 -0.012 
62.69 -0.014 
62.69 -0.014 
62.69 -0.014 
62.69 -0.014 
62.69 -0.015 
62.69 -0.014 
62.69 -0.014 
62.69 -0.014 
62.69 -0.069 
62.71 0.256 
62.71 3.344 
62.69 3.566 
62.69 0.559 
62.69 2.898 
62.69 .1.82 
62.69 1.862 
62.71 2.128 
62.67 1.904 
62.67 1.889 
62.67 2.057 
62.67 1.859 
62.67 1.897 
62.64 1.936 
62.64 1.916 

Page 1 of2 

I 

118
o
1
.o
1
1
1
1
11

o'9037 •• 43lho 

0.0227 0.922217 
0.0352 0.941176 
0.0483 0.931454 



17mw14sr 

2fl6/2005 12:21:34 0.2498 62.64 1.894 0.0623 0.920758 • 2/26/2005 12:21:35 0.2647 62.64 1.88 0.0772 0.913952 
2/26/2005 12:21:36 0.2803 62.64 1.87 0.0928 0.909091 
2J26tl005 12:21:37 0.297 62.67 1.861 0.1095 0.904716 
212612005 12:21:38 0.3147 62.64 1.85 0.1272 0.899368 
212612005 12:21:40 0.3333 62.64 ) 1.839 0.1458 0.89402 
212612005 12:21:41 0.3532 62.64 1.828 0.1657 0.888673 
2i26l2005 12:21:42 0.3742 62.67 1.816 0.1867 0.882839 
2flM005 12:21:43 0.3963 62.67 1.803 0.2088 0.876519 
2J26l2005 12:21:45 0.4198 62.67 1.791 0.2323 0.870685 
2126/2005 12:21:46 0.4447 62.67 1.n8 0.2572 0.864366 
2J26l2005 12:21:48 0.4697 62.67 1.766 0.2822 0.858532 
2l26l2005 12:21:49 0.4963 62..67 1.752 0.3068 0.851726 
2/26f2005 12:21:51 0.5247 62.67 . 1.737 0.3372 0.1144434 
2/26/2005 12:21:53 0.5547 .62,67 1.722 0.3672 0.837141 
2l26l2005 12:21:55 0.5863 62.67 1.707 0.3988 0.829849 
2l26l2005 12:21:57 0.6213 62..67 1.691 o.4338 0.822071 
2f26fl005 12:21:59 0.658 62.67 1.673 0.4705 0.81332 
2126'2005 12:22:01 o.6963 62.67 1..656 0.5088 0.805056 
2J26l2005 12:22.'04 0.738 62..69 1.638 0.5505 0.796305 
2J26l2005 12.:22.116 0.7813 62.69 1.619 0.5938 0.787069 
2J26l2005 12."22:09 0.828 62.69 1.599 0.6405 0.7n346 
2J26/2005 12".22:12 0.8763 62.69 1.579 0.6888. 0.767623 
2J26l2005 12'.22:15 0.928 62.69 1.556 
2l26l2005 12:22:18 0.983 62.69 1.534 0.7955 0.745746 
2126'2005 12:22:22 1.0413 62.69 1.511 o.853& 0.734565 
.2l2eJ2oos 12:22:26 1.103 62.69 1.488 G.9155 0.723384 
2J26l2005 12:22:30 1.168 62.69 1.464 0.9805 0.711.716 
~ 12:22:34 1.238 62.69 1.437 1.0505 0.69t!59 
2J26l2005 12:22:38 1.3113 62.71 1.412 1.1238 0.686437 
2126'2005 12:22:43 1.3897 62.71 1..384 1.2622 0.672825 
2J26l2005 12:22:48 1.473 62..71 1.356 

. 2l26l2005 12:22:53 1.5613 62..71 1.326 1.3138. 0.644628 
2l26f2005 12:22:59 1.6547 62.73 1.297 1.4672 0.63053 
2IZ6/2005 12:23:05 1.753 62.73 1.266 1.5655 0.615459 
2t.!IVl005 12:23:11 1.858 62.76 1.235 1.6705 0.600389 
2126'2005 12:23:18 1.968 62.76 1.203 1.7805 0.584832 
2l26l2005 12:23:25 2.0847 62.78 1.171 1.8972 0.589276 
2l26f2005 12:23:32 2.2(197 62.8 1.137 2.0222 0.552747 • 2126/2005 12:23:40 2.3413 .62.8 1.101 .2.1538 0.535246 
2J26l2005 12:23:48 2.4813 62.82 1.067 2.2938 0.518717 
2J26l2005 12:23:57 2.6297 62.85 1.031 
2l26t2005 12:24:07 2.7863 62.85 0..996 2.5988 0.4842 
2l26t2005 12:24:17 2:ilsa 62.87 0.959 2.7655 0.466213 
2l26l2005 12:24:27 3.1297 62.87 0.922 2.9422 0.448226 
2J26l2005 12:24:38 3.3163 62.87 0.887 3.1288 0.431211 
2l26t2005 12:24:50 3.5147 62.89 0.848 3.3272 0.412251 
~ 12:25:03 3.7247 62..89 0.81 
2l26l2oo5 12:25:16 3.9463 62.91 o.n3 3.7588 0.37579 
2J26l2005 12:25:30 4.1813 62.91 0.737 3.9938 0.358289 
2126/2005 12:25:45 4;4297 62.91 0.702 4.2422 0.341274 
212612005 12:26.1)1 4.693 62.91 0.666 4.5055 0.323772 
2l26f2005 12:26:18 4.973 62.91 0.63 
2J26l2005 12:26:36 5.2697 62.91 0.594 5.0822 0.288n 
2l26t2005 12:26:54 5.583 62.94 0.558 5.3955 0.271269 
212&'2005 12:27:14 5.9147 62.94 0.526 
2l26t2005 1227:35 6.2663 62.94 0.493 6.0788 0.239669 
2J26l2005 12:27:58 6.6397 62.96 0.459 6..4522 0.22314 
2l26t2005 12:28:22 7.0347 62.96 0.428 
2J26l2005 12:28:47 7.453 82.96 0.396 7.2655 0.192513 
2J26l2005 12:29:13 7.8963 62.96 0.363 7.7088 0.176471 
·2J2612005. 12:29:41. 8.3663 62.96 0.338 8.1788 0.163345 
2126/2005 12:30:11 8.8647 62.98 0.307 8.6772 0.149246 
2/26/2005 12".30:43 9.3913 82.98 0.285 9.2038 0.138551 
2l26l2005 12".31:16 9.9497 62.98 0.258 9.7622 0,125425 
2J26l2005 12.-31:52 10.5413 63 0.237 10.3538 0.115216 
2J26l2005 12".32:30 11.168 63 0.217 10:11805 0.105493 
2l26l2005 12:33:09 11.8313 63 0.202 11.6438 G.098201 
2l26l2005 12".33:52 12.5347 63 0.184 12.3472 0.089451 
2l26l2006 12:34:36 13.2797 63.03 0.167 13.0922 0.()81166 
2!26"2005 12:35:24 ' 14.0697 63.05 0.145 13.8822 0.070491 
2l26l2006 12:36:14 14.9063 63.05 0.135 14.7188 0.00563 
2l26l2005 12:31:07 15.7913 63.07 0,122 15.6038 0.05931 
2J26l2005 12:38:03 16.7297 63.09 0.104 16.5422 0.050559 
2J26l200S 12:39:03 17.723 63.09 0.098 175355 0.047642 
2l26l2oo5 12:40;06 18.n63 63.09 0.092 18.5888 0.044725 • 2l26l2005 12:41:13 19.8913 63..09 o.on 19.7038 0.037433 
2J26l2005 12:42:24 21.073 63..12 . 0.07 20.8855 0.03403 
2/26/2005 12:43:39 22.3247 63..12 0.066 22.1372 0.032086 
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17mw14sf 

ln-Sttu Inc . MiniTroll Pro 

Report generated: 212712005 17:01:08 
Report from file: ... \SN11262 2005-02·2611281217mw14sf.bin 
Win-Sttu Version 4.51 

Serial number: 11262 
Firmware Version 3.09 
Unit name: 

Test name: 17mw14sl 

Test defined on: 2/26/2005 11:11:31 
Test swted on: 2/26/2005 11:28:12 
Test stopped on: 2/26l2005 12:19:33 

Data gathered.using Logarithmic testing 
MaXlmum time belween data points: 10.0000 Minutes. 

129 Number ol data samples: 

TOTAL DATA SAMPLES 

Channel number (1) 
Measu18111811t type: 
Channel name: 

Channel number (2) 
Measurement type: 
Channel name: 
Sensor Range: 
Specific gravity: 
Mode: 
User-defined reference: 
Referenced on: 
Pressure head at reference: 

Date 

2'26/2005 
2/26/2005 
2/26/2005 
2"!6llioo5 
2/26/2005 
2'28l'2005 
2/26/2005 
2/261200S 
2/26/2005 
2'26l2005 
2/26l20o5 
2/26/2005 
2/26/200s 
2/26/2005 

129 

Temperature 

Pressure 
Pressure 
15 PSIG. 

. 1 

TOC 
OFeetH20 

test SW\ 
13.507 Feet H20 

Chan(1) Chan(2) 
Temperatu Pressure 

Adjust ET 
Tune ET (min) Fahrenheit Feet H20 min h/ho . 

11:28:12. 0 62.91 0 
11:28:12 0.005 62.98 -0.008 
11:28:13 0.01 62.98 -0.01 
11:28:13 0.:015 62.98 -0.012 

'11:28:13 0.02 63 -0.012 
11:28:14 0.()25 63 -0.012 

· 11:28:14 0.03 63 -0.014 
11:28:1:4. 0.035 63 -0.014 
11:28:14 0.04 63 -0.014 
11:28:15 0.045. 63 -0.015 
11:28:15 0.05 63.03 -0.015 
11:28:15 0.055 63 -0.015 
11:28:18 0.08 63.03 -0.018 
11:28:18 0.065 63.03 -0.018 

2'26/2005 . 11:28:18 0.07 63.03' -0.015 
2'26/2005 11:28:17 0.075 63.03 -0.012 
2/26/2005 11:28:17 0.08 63,03 -0.018 

. 2128l2005 11:28:17 0.085 63.03 -0.018 
2'26/2005 11:28:17 0.09 63.03 -0.015 
2/26/2005 11:28:18 0.095 63.03 -0.018 
2/26/2005 11:28:18 0.1 63.03 -0.02 
2'2612ooS 11:28:18 0.1058 63.03 -0.013 
2'2612005 11:28:19 0.112 63.03 -0.531 
2/26/2005 11:28:19 0.1185 63.03 -3.459 
2'26/2005 11:28:20 0.1255 63.03 -4.729 
2'26/2005 11:28:20 . 0.1328 63.03 -2.889 
2'26l2005 11:28:21 0.1407 63.03 -1.008 
2/26/2005 11:28:21 0.149 63.03 -1.903 
2'2612005 11:28:22 0.1578 63.03 -1.348 
2128121ios 11:28:22 0.1872 63 -1.729 
2/26/2005 11:28:23 o.1n 63 -1.n8 
2126/2005 11:28:23 0.1875' 83 -1.812 
2/26/2005 11:28:24 0.1985 83 -1.846 
2/26l2005 11:28".25 0.2102 62.98 -1.871 
2/26/2005 11:28:25 0.2227 62.98 -1.638 
2/26/2005 11:28:28 0.235!1 82.98 -1.638 
2/26/2005 11:28:27 0.2498 62.98 -1.63 
2/26/2005 11:28:28 0.2847 82.98 -1.618 
2/26/2005 11:28:29 0.2803 62.98 -1.81 
2/26/2005 11:28:30 0.297 82.98 -1.599 
2/26/2005 11:28:31 0.3147 62.96 -1.589 
2'261200S 11:28:32 0.3333 82.98 -1.578 

Page 1 ol3 



17mw14sf 

212612005 11:28:33 0.3532 62.{M) -1.567 0.1762 0.88232 • 2126/2005 11:28:35 0.3742 62.96 -1.554 0.1972 0.875 
212612005 11:28:36 0.3963 62.96 -1.541 0.2193 0.86768 
2126/2005 11:28:37 0.4198 62.96 -1.527 0.2428 0.859797 
212612005 11:28:39 0.4447 62.96 ·1.46 o.2sn 0.822072 
2126f2005 11:28:40 0.4697 62.{M) -1.553 0.2927 0.874437 
2126/2005 11:28:42 0.4963 62.94 -1.466 0.3193 0.82545 
2l26l2005 11:28:44 0.5247 62.94 ·1.465 o.34n 0.824887 
212&'2005 11:28:45 0.5547 62.94 -1.454 o.3m 0.818694 
212612005 11:28:47 o.5863 62.94 -1.436 0.4093 0.808559 
2126/2005 11:28:49 0.6213 62.94 -1.419 0.4443 0.798986 
2126/2005 1.1:28:52 0.658 62.94 -.1.4--
2126/2005 11:28:54 0.6963 62.91 -1.382 0.519i3 O.n8153 
2/26l2005 11:28:56 0.738 62:91 -1.362 0.561 0.766892 
2/26/2005 11:28:59 0.7813 62.91 -1.342 0.6043 0.755631 
2/26l2005 11:29:02 0.828 62.91 -1.32 0.651 0.743243 
2/26l'2005 11:29:05 0.8763 62.91 -1.3 0.6993 0.731982 
2/26/2005 11:29:08 0.928 62.89 ·1.277 0.751 0.719032 
2/26/2005 11:29:11 0.983 62.89 ·1.256 0.806 0.707207 
2l26l2oo5 11:29:15 1.0413 62.89 ·1.232 0.8643 0.693694 
2l26r.!oo5 11:29:18 1.103 62.89 -1.208 0;926 0.68018 
2l26t2005 11:29:22 1.168 62.89 -1.183--
~5 11:29:26 1.238 62.87 -1.159 1.061 0.65259 
2121W005 11:29:3i 1.3113 62.87 -1.134 1.1343 0.638514 
2126/2005 11:29:35 1.3897 62.87 -1.ioa 1.2127 0.623874 
212612005 11:29:40 1.473 82.87 -1.081 1.2911 0.608671 
2/26l2005 11:29:46 1.5613 62.85 -1.056 1.3843 0.594595 
2/26/2005 11:29'.51 1.6547 62.85 -1.028 um o.578829 
2/26l2005 11:29'.57 1.753 62.85 -1.001 1.576 0.5113626 
2/26/2005 11:30:04 1.858 62.85 -0.972 1.681 0.547297 
2/26/2005 11:30:10 1.968 62.85 -0.944 1.791 0.531532 
2/26/2005 11:30:17 2.0847 62.82 -0.91611111 Iii 
2126/2005 11:30;25 2.2097 62.82 -0.887 2.0327 0.499437 
2/26l2005 11:30:33 2.3413 62.82 -0.857 2.1643 0.482545 
2/26/2005 11:30:41 2.4813 62.82 -0:621 2.3043 0.465653 
2/26l2005 11:30'.50 2.6297 62.82 -0.799 2.4527 0.449887 
2/26/2005 11:30:59 2.7863 62.82 -0.768 2.6093 0.432432 
2/2el2005 11:31:09 2.953 62.82 -0.738 2.776 - 0.415541 
2fl612005 11:31:20 3.1297 62.82 -0.706. 3 "'• 
212612005 11:31:31 3.3163 6Z82 -0.679 3.1393 0.38232 
2/26/2005 11:31:43 3.5147 62.82 -0.649 3.3377 0.365428 
2fl8r.2005 11:31:58 3.7247 112.82 -0.62 3.5477 0.349099 • 2126/2005 11:32:09 "3.9463 6Z82 -0.593 3. 7693 0.3338911 
2126/2005 11:32:23 4.1813 62.a:I -o.soo!ml iiiitm 
2126/2005 11:32:38 4.4297 62.82 -0.534 4.2527 0.300676 
2/26/2005 11:32:54 4.693 62.82 -0.508 4.518 0.286036 
2/26/2005 11:33:10 4.973 62.82 .Q.479 4.796 0.269707 
2/26/2005 11:33:26 5.2697 62.8 -0.451 5.0927 0.253941 
2/26/2005 11:33:47 5.583 62.78 -o.42311:111111111111 !H 
2/26/2005 11:34:07 5.9147 62.78 -0.394 5.7377 0.221847 
2/26/2005 11:34:28 6.2863 62.76 -o.367 8.0893 0.206644 
2l26l2005 11:34:50 8.6397 62.73 -0.341 8.4627 0.192005 
2126/2005 11:35:14 7.0347 62.71 -0.31111 I l -2/26/2005 11:35:39 7.453 62.69 -0.292 7.276 0.164414 
212612005 11::38;06 7.8963 62.67 -0.269 7:7193 0.151464 
2121W005 11:38:34 8.3663 . 62.64 -0.246 8.1893 0.13964 
2121W005 11:37:04 8.8647 62.64 -0.226 8.6877 0.127252 
2/l!IWOOS 11:37:36 9..3913 112.67 -0.207 9.2143 0.116554 
2ll!6l2005 11:38.1)9 9.9497 62.64 -0.189 9.7727 0.106419 
2/28/2005 11:38:45 10.5413 62.62 -0.17 10.3643 0.095721 
2l26l2005 11:39:22 11.168 62.6 -0.154 10.991 0.086712 
2l26l2005 11:40:02 11.8313 62.62 -0.138 11.6543 0.07n03 
2ll!6l2005 11:40:44 12.5347 112.6 -0.123 12.3577 0.069257 
2126/2005 11:41:29 13.2797 62.58 -0.112 1a 1021 o.063063 
2l26l20o5 11:42:16 14.0697 62.55 ·0.1 13.8927 0.056306 
2l26l2005 11:43;(l6 14.9063 112.53 -0.09 14.7293 0.050676 
2l26l2005 11:44:00 15.7913 62.51 -0.088 15.6143 0.04955 
2l2Mi!005 11:44:56 16.7297 62.49 -0.077 16.5527. 0.043358 
2l26l2005 11:45:55 17.723 62.46 -0.064 17.546 0.036036 
2126.12005 11:46:59· 18.7763 62.44 -0.062 18.51193 . 0.03491 
2J26i2005 11:48:06 19.8913 62.4 -0.045 19.7143 0.025338 
212EW005 11:49:16 21.073 62.42 -0.038 20.896 0.021396 
2l26l2005 - 11:50'..32 22.3247 62.44 -0.035 22.1477 0.01971l7 
2ll!6l2005 11:51:51 23.6497 62.46 -0.038 23.4727 0.021396 
2126/2005 11:53:15 25.0547 62.49 -0.034 24.am 0.019144 
tl26l2005 11:54:45 26.543 62.49 -0.029 26.366 0.016329 
2/26/2005 - 11:511:19 28.118 62.51 -0.027 27.941 0.015203 
2/26/2005 11:57:59 29.7863 62.51 -0.024 29.6093 0.013514 
2/26/2005 11:59:45 31.5547 62.51 -0.026 31.am 0.01464 
2l26l2005 12:01:38 33.428 62.51 -0.026 33.251 0.014114 
2ll!6l2005 12.113:37 35.4113 62.53 -0.027 35.2343 0.015203 
2/26/2005 12:05:43 37.513 62.55 -0.023 37.336 0.01295 • 2l26l2005 12:07:56 39.7397 62.55 -0.02 39.5627 0.011261 
2126/2005 12:10:18 42.098 62.53 -0,013 41.921 0.00732 
2fl6f.2005 12:12:48 44.5963 62.55 .0.013 44.4193 0.00732 
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.TRA-TECHNUS 

'DRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: · 

Project No.: 
Charleston NWS 
N0528 

Test Type: Slug test, falling head. 

Done By: . :SuJL . 
Checked By: S. ::re. I /l'f./OS 

Radius of Well Cssing (in.): 

Effecllve Radius of Well Screen (in.) : 

Length of Weft Screen (ft.) : 

Time for 37"io head change (min.) : 

1 = r 
1=R 

10 =L 
0.97 =To 

WelVBoring No.: 

Aquifer Type: 

Test Date: 

17MW14D 
Sand with some to trace silt. 
Feb,05 

Equation: 
Hydraulic Conductivity (K} : 1.71E·03 

2~86E-05 

2.47E+OO 
8.71E-04 

ft./min. 
ft.tsec. 
ft./day. -:: 
cm.tsec. 

. r 2 x Ln(L/R) 
K = _l_x_L_x_T_o_ 

• ******SEE ADJUSTED SLUG TEST DATA PLOT ON ATTACHED SHEETS****** 

• 
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~TRA-TECH NUS 

.DRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 
Project No.: 

Charleston NWS 
N0528 

Test Type: Slug test, rising head. 

Done By: 
Checked By: SIC &H1-lQ':. 

Radius of WeH casltlj;J (In.) : 
Effective Radius of Well Screen (in.) : 

Length of Well Screen (fl): 

Time for 37% head change (mir;t.) : 

1 = r 
1=R 

10=L 
0.90 =To 

Well/Boring No.: 

Aquifer Type: 

Test Date: 

17MW14D 
Sand with some to trace silt. 
Feb,05 

Equation: 
Hydraulic Conduetivity (K) : 1.85E-03 ft/min. 

3.0SE-05 ftJsec. 
2~66E+OO ftJdav :: 

9.38E-04 cm./sec. 
\ 

• ******SEE ADJUSTED SLUG TEST DATA PLOT ON ATTACHED SHEETS****"* 

• 
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Tetra Tech NUS, h: . 

HYDRAULIC CONDUCTIVITY 
TESTING DATA SHEET 

PRO.ECT NAME: .~H.~~n~ .... ~.W. . .''.) ..... S.W..r.1.V.J~J.tJ....... WELL/BORING NO.: .JJ.~~.l~D 
PRO.ECT NO.: .... J.2.?.2,..""];................................. GEOLOGIST: ... fu~--~-~5.!.6&. ........................................... 
WaL DIAMElER: .... 2~~ .. :........... . SCREEN LENGTH/DEPTH: .. J.Q.1 ...•.. .1£.:: . .25.J~(i..S TEST NO.: \~?:::. ...... 
STATIC WATER LEVEL (Depth/Elevatlon): .....• ~L~.:L......................................................... DATE: ... ?.:::::h~ ............ 
TEST TYPE ) £ ·.· '-«. (Rlstng/folllng/Constant Head: .~u •• UA •••••.••• \..~:u.U.::t ......... CHECKED: · ...... :SJ.f:!J.Q.:?_ .... ~.5:: ... - · 
MElHOO OF INDUCING WATER LEVEL a-tANGE: .$.Q.kl.r.>. .. :'>.~Y.!A ................................ .,. ....•..•.. PAGE •• l. Of ..•• \ ..... 

£.EFERENCE ~~OR~~~ iTop of ~!f;lg. Tra~sw:cer. etc.a $~~ ......................... ; .............. 
• c,. . l J"L '.l!ti(o · · 

·ELAPSED MEASURED DRAWDOfA1 ELAPSED MEASURED DRAWOOfA1 l!IEJ.L SCHEMADC 
TIME WA1l~'f\/£l OR HEAD AH' TIME WATER LEVEL OR. HEAD AH) re: - .. WEU. • I'( (min. or sec.) (feet) . (min. or sec.} (feet) (ffftl. 

o_nss £._<it\2> CJ.Or.afi'" 2.907 
2... 

BOREHa..E ti 

O.t'i'\ '"2-2.o l 0, \ct.~S- 7... \\ ~ ~k 

0 ./,.1.1..7 J.Bb'"( 0 .)1~(__ \.,~l..f ~ti(m;l 

(),,$")..'"\? \.,\?Cf o.5SGi.s \/~'2-'0 

811JO 0 J3\.\j 6.q'L:BO o_qos, \"1.9 C)~ .·· .. . 

L\030 L. tGJao 0 ,GB<; 0.15'5 >-

·t~f54'7 0 JU) h5f>\~. Cr~ ft~ 
ms 
z---:(.Oft 0 ~2'-tc_ 2.oa 6~2S?c.. a=m= 
~-- .~ =u-=,-, 

-J..._""lll 0, \, 'i<Zt. '2~78 0. l5'l r-...- ·-- - J..1_S--s. ll,'t] 0 .JlH 1l 0 
§1~ 

l1- ~l1.S- i 
Ot:Ol/2 .... <t. <t. (~ l '6 O~ 07-3. 

Sl. Indicate SWL 
~-'58 D"'D~ G.~ C>.OSL Depth on Drawing 
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J 

In-Situ Inc. 

Report generated: 
Report from file: 
Win-Situ Version 

Serial number: 
Firmware Version 
Unit name: 

Test name: 

Test defined on: 
T eSt started on: 
Test stopped on: 

17mw14df 

MiniTroll Pro 

2127/2005 17:07:41 
... \SN11262 2005-02-26 125230 17mw14df.bin 

4.51 

11262 
. 3.09 

17mw14dl 

2l26l2005 11: 16:26 
2126/2005 12:52:30 
NIA NIA 

Data gathered using Logarithmic testing 
Maximum time between data points: 10 Minutes. 

97 Number of data samples: 

TOTAL DATA SAMPLES 

Channel number (1] 
Measurement type: 
Channel name: 

Channel number (2) 
MeaSurement type: 
Channel name: 
Sensor Range: 
Specific gravity: 
Mode: 
User-<lefined reference: 
Referenced on: 
Pr'8!;SUre head at reference: 

Date 

97 

Temperature 

Pressure 
Pressure 
15PSIG. 

1 
TOC 

0 FeetH20 
test start 

12.713 Feet H20 

Chan(1) ChalJ[2) 
T emperatU Pressure 

lime ET (min) Fahrenheit Feet H20 

21261'2005 12:52:30 0 62.98 0 
212612005 12:52:30 0.005 63.03 -0.007 
2l26l2005 12:52:30 0.01 63.05 -0.009 
2126/2005 12:52:30 0.015 63.05 -0.01 
2/26/2005 12:52:31 0.02 63.05 -0.013 
2l26l2005 12:52:31 0.025 63.07 -0.012 
2/26/2005 12:52:31 0.03 63.07 -0.012 
2/26/2005 12:52:32 0.035 63.07 -0.016 
212612005 12:52:32 0.04 63.07 -0.014 
21261'2005 12:52:32 0.045 63.07 -0.017 
2126/2005 12:52."33 0.05 63.07 -0.016. 
212612005 12:52:33 0.055 63.07 -0.015 
2126/2005 12:52:33 0.06 63.07 -0.017 
2/26/2005 12:52:33 0.065 63.07 -0.022 
2126/2005 12:52:34 O.Q7 63.09 -0.012 
2/26/2005 12:52:34 0.075 63.07 -0.02 
21261'2005 12:52:34 0.08 63.09 -0.021 
212612005 12:52:35 0.085 63.09 -0.018 
2126'2005 12:52:35 0.09 63.09 -0.078 
212612005 12:52:35 0.095 63.09 -1.592 
2126/'2005 12:52:36 0.1 63.09 -2.888 
2126/2005 12:52:36 0.1058 63.09 -3.788 
2/26/2005 . 12:52:36 0.112 63.09 -3.92 
2/26/2005 12:52:37 0.1185 63.09 -2.918 
212612005 12:52:37 0.1255 63.09 -1.401 
2126/'2005 12:52:38 0.1328 63.09 -0.873 
212612005 12:52:38 0.1407 63.09 -1.738 
21261'2005 12:52:38 0.149 63.09 -2201 
2l26l2005 12:52:39 0.1578 63.09 -2.146 
2126/'2005 12:52:40 0.1672 63.07 -1.765 
212612005 12:52:40 0.177 63.05 -1.724 

Paget of 2 

Adjust ET 
min 

• 

• . \ , 

hlho 

I a. 

• 



17mw14df 

212612005 12:52:41 0.1875 63.05 -1.884~f!i\'.~!l,g;tli~ ho • 2126/2005 12:52:41 0.1985 63.05 -1.791 O.Q11 0.950637 
212612005 12:52:42 0.2102 63.05 -1.741 0.0227 0.924098 
212612005 12:52:43 0.2227 63.05 -1.804 0.0352 0.957537 
212612005 12:52:44 0.2358 63.05 -1.658 0.0483 0.880042 
2126/2005 12:52:45 0.2498 63.03 -1.673 0.0623 0.888004 
212612005 12:52:45 0.2647 63.03 -1.634 0.0772 0.867304 
212612005 12:52:46 0.2803 63.03 -1.591 0.0928 0.84448 
2126/2005 12:52:47 0.297 63.03 -1.553 0.1095 0.82431 
2126/2005 12:52:48 0.3147 63 -1.606 0.1272 0.852442 
2/26/2005 12:52:50 0.3333 63 -1.57 0.1458 0.833333 
212612005 12:52:51 0.3532 63 -1.506 0.1657 0.799363 
2126l2005 12:52:52 o.3742 62.98 -1.428 0.1867 0.757962 
212612005 12:52:53 0.3963 62.98 -1.37. 0.2088 0.727176 
2/26/2005 12:52:55 0.4198 62.98 -1.333 0.2323 0.707537 
212612005 12:52:56 0.4447 62.96 -1.293 
212612005 12:52:58· 0.4697 62.96 -1.256 0.2822 0.666667 . 
2/26/2005 12:52:59 0.4963 62.94 -1.217 0.3088 0.645966 
212612005 12:53:01 0.5247 62.94 -1.179 0.3372 0.625796 
212612005 12:53:03 0.5547 62.91 -1.14 0.3672 0.605096 
2126l2005. 12:53:05 0.5863 62.91 -1.099 0.3988 0.583333 
2126/2005 12:53:07 0.6213 62.8~ -1.057 0.4338 0,55104 
2126/2005 12:53:09 0.658 62.89 -1.016 0.4705 0.539278 
2126/2005 12:53:11 0.6963 62.87 -0.974 0.5088. 0.516$185 
212612005 12:53:14 0.738 62.87 -0.93 0.5f!Q5 0.493631 
2/26/2005 12:53:16 0.7813 62.85 -0.888 0.5938 0.471338 
212612005 12:53:19 0.828 62.85 -0.843 
212612005 12:53:22 0.8763 62.82 -0.801 <l.6888. 0.425159 
2/26/2005 12:53:25 0.928 62.8 -0.758 0.7405 0.402335 
2/26/2005 12:53:29 0.983 62.8 -0.715 0.7955 0.379512 
2126/2005 12:53:32 1.0413 62.78 -0.672 0.8538 0.356688 
212612005 12:53:36 1.103 62.78 -0.629 . 0.9155 0.333864 
2126/2005 12:53:40 1.168 . 62.76 -0.589 
212612005 12:53:44 1.238 62.76 -0.546 1.0505 0:289&09 
2126l2005 12:53:48 1.3113 62.73 -0.508 1.1238 o.269639 
2126/2005 12:53:53 .1.3897 62.73 -0.468 1.2022 0.248408 

• 2/26/2005 12:53:58 1.473 62.71 -0.432 1.2855 0.229299 
2/26/2005. 12:54;03 1.5613 62.71 -0.394 
2126/2005 12:54;09 1.6547 62.71 -0.36 1.4672 0.191083 
2126/2005 12:54:15 1'753 62.69 -0.326 1.5655 0.173036 
2/26/2005 12:54.:21 1.858/ 62.69 -0.296 1.6705 0.157113 
212612005 12:54:28 1.968 62.69 -0.268 1.7805 0.142251 
2126/2005 12:54:35 2.0847 62.67 .-0.242 
212612005 12:54:42 2.2097 62.67 -0.217 2.0222 0.11518 
212612005 12:54:50 2.3413 62.64 -0.193 2.1538 0.102442 
2126/2005 12:54:58 2.4813 62.64 -0.173 2.2938 0.091826 
212612005 12:55:07 2.6297 62.62 -0.156 2.4422 0.082803 
2/26/2005 12:55:17 2.7863 62.58 -0.139 2.5988 0.073779 
2/26/2005 12:55:27 2.953 62.55 -0.126 2.7655 0.066879 
2/26/2005 12:55:37 3.1297 62.53 .:0.114 2.9422 0.06051 
2l26l2005 12:55:49 3.3163 62.49 -0.102 3.1288 0.05414 
2/26/2005 12:56:00 3.5147 62.44 -O;o93 3.3272 0.049363 
2126/2005 12:56:13 3.7247 62.4 -0.084 3.5372 0.044586 
2/26/2005 12:56:26 3.9463 62.37 -0.077 3.7588 0.04087 
2/26/2005 12:56:40 4.1813 62.33 -0.072 3.9938 0.038217. 
2/26/2005 12:56:55 4.4297 62.31 -0.066 4.2422 0.035032 
2126/2005 12:57:11 4.693 62.28 -0.062 4.5055 0.032909 
2126/2005 12:57:28 4.973 62.26 ·-0.06 4.7855 0.031847 
2126/2005 12:57:46 5.2697 62.19 -0.059 5.0822 0.031316 
212612005 12:58:05 5.!\83 62.15 -0.057 5.3955 0.030255 
2/26/2005 12:58:24 5.9147 62.13 -0.056 5.7272 Oc029724 
2126/2005 12:58:46 6.2663 62.13 -0.053 6.0788 0.028132 
212612005 12:59:08 6.6397 62.13 -0.051 6.4522 OJJZ707 
2/26/2005 12:59:32 7.0347 62.13 -0.052 6.8472 0.027601 
212612005 12:59:57 7.453 62.13 -0.051 7.2655 0.02707 
2/26/2005 13:00:23 7.8963 62.1 -0.05 7.7088 0.026539 

•• • 
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In-Situ Inc. 

Report generated: 
Report from file: 
Win-Situ Version 

Serial number: 
Firmware Version 
Unit name: 

Test name: 

Test defined on: 
Test started on: 
Test stopped on: 

Data gathered using Logarithmic t8sting 

17mw14dr 

MiniT roll Pro 

2127/2005 17:18:36 
... \SN11262 2005-02-26 130307 17mw14dr.bin 

4.51 

11262 
3.09 

17mw14dr 

2l26l2005 11:19:17 
2/26/2005 13:03:07 
NIA NIA 

Maximum time betWe9n data points: 10.0000 Minutes. 
~mber~datasamples: 94 

TOTAL DATA.SAMPLES 

Channel number(1] 
Measurement type: 
ChaMel name: 

Channel number (2) 
Measurement type: 

· Channel name: 
Sensor Range: 
Specific gravity: 
Mode: 
User-defined reference: 
Referenced on: 
Pressi.lre head at reference: 

Date 

94 

Pressure 
Pressure 
15PSIG. 

1 
TOC 

OFeetH20· 
test start 

12.757 Feet H20 

Chan[1) Chan[2) 
Temperatu Pressure 

2/26/2005 13:03:07 
2/26/2005 13:03:07 
2/26/2005 13:03:01 
2/26/2005 13:03:08 

. 2l26l2005 13:03.1l8 
2/26/2005 . 13:03:08 
2/26/2005 13:03:09 
2/26/2005 13:00:09 
2/26/2005 13:03:09 
2/26/2005 13:03:10 
2/26/2005 13:03:10 
2/26/2005 13:03:10 
2/26.'2005 13:03:10 
2/26/2005 13:00:11 
2l26J2005 13."03:11 
2/26/2005 13:03:11 
2/26/2005 13:03:12 
2/26/2005 13:03:12 
2/26/2005 13:03:12 
2/26/2005 13:03:13 
2/26/2005 13:03: 13 
2/26/2005 13:03:13 
2l26i2oos 13:03:14 
2/26/2005 13:03:14 
2/26/2005 13:03: 14 
2/26/2005 13:03: 1 s 
2/26/2005 .13:03:1 s 
2/26/2005 13:03:16 
2/26/2005 13:03:16 
"2/26/2005 13:03:17 
2/26/2005 13:03:17 

Adjust ET 
ET (min) Fahrenheit Feet H20 min Mlo 

0 
.0.005 

0.01 .· 
0.015 

0.02 
0.025 
0.03 

0.035 
o:04 

0.045 
0.05 

0.055 
0.06 

0.065 
0.07 

0.075 
0.06 

0.065 
0.09 

0.095 
0.1 

0.1058' 
0.112 

0.11.85 
0.1255 
0.1328 
0.1407 

0.149 
0.1578 
0.1672 

0.177 

62.06 
62.13 
62.13 
62.13 
62.15 
62.15 

. 62.15 
62.15 
62.15 
62.15 
62.15 
62.15 
62.15 
62.15· 
62.17 
62.17 
62.17 
62.17 
62.17 
62 .• 17 
62.17 
62.17 
62.17 
52;17 
62.17 
62.17 
62.17 
62.17 
62.17 
62.15 
62.15 

Paqe 1of2 

0 
-0.008 
-0.011 
-Q.014 
-0.061 

0.03 
0.028. 

.Q.028 
-0.012 
2.497 
4.152 
2.722 2.566. 
aso1 

2.576······ 2.622 ho 
2.521 . 0.005. 0.96148 
2.543 0.01 0.96987 
2.486 0.015 0.948131 
2.473 0.02 0.943173 
2.45 o.025 0.934401 

2.423 0.()308 0.924104 
2.397 0.037 0.914188 2.372 o .. 0435 o.904653 
2.345 0.0505 . 0.894355 
2.318 0.0578 0.884058 
2.292 0.0657 0.874142 
2262 0.014 0.8627 
2.233 . 0.0828 0.85164 
2.206 0.0922 0.841342 

'"2.179 0.102 0.831045 

• 

• 

• 



17mw14dr 

212612005 13:03:18 0.1875 62.15 2.148 0.1125 0.819222 

• 212612005 13:03:19 0.1985 62.15 2.11511Bl~:~iBq 
212612005 13:03:19 0.2102 62.15 2.083 0.1352 0.794432 
212612005 13:03:20 0.2227 62.15 2.049 0.1477 0.781465 
2/2612005 13:03:21 0.2358 62.15 2.014 0.1608 0.768116 
212612005 13:03:22 0.2498 62.15 1.978 0.1748 0.754386 
2126/2005 13:03:23 0.2647 62.15 1.942 0.1897 0.740656 
2126/2005 13:03:24 0.2803 62.15 1.902 0.2053 0.7254 
2/26/2005 13:03:25 0.297 62.15 1.863 0.222 0.710526 
2126/2005 13:03:26 0.3147 62.15 1.822 0.2397 0.694889 
2/26/2005 13:03:27 0.3333 62.17 1.78 0.2583 0.678871 
2126/2005 13:03:28 0.3532 62.17 1.737 
•2J26/2005 13:03:29 0.3742 62.17 1.694 0.2992 0.646072 
2l2.6t20os 13:03:31 0.3963 62.17 1.649 0.3213 0.628909 
2/26l2005 13:03:32 0.4198 62.17 1.603 0.3448 0.611365 
2126/2005 13:03:33 0.4447 62.19 1.556 0.3697 0.59344 
.2J26l2005 13:00:35 0.4697 62.19. 1.511 0.3947 0.576278 
2J26l2005 13:03:37· 0.4963 62.19 1.464 0.4213 0.558352 
2126/2005 13:03:38 0.5247 62.22 1.417 ·0.4497 0.540427 
2126/2005 13:03:40 0.5547 62.22 1.37 0.4797 0.522502 
2J26l2005 13:03:42 0.5863 62.24 1.32 0.5113 0.503432 

~ 13:03:44 0.6213 62.24 1..269 
2J26l2005 13.1>3:46 0.658 62.26 1.218 0.583 0.464531 
212612005 13:03:49 0.6963 62.28 1.167 0.6213 0.44508 
2/26/2005 13:03:51 0.738 62.31 1.115 0.663 0.425248 
2J26l2005 13:03:54 0.7813 62.33 1.064 0.7063 0.405797 
2J26l2005 13:03:56 0.828 62.35 1.011 0.753 0.385584 
2/26l2005 13:03".59 0.8763 62.37 0.96 0.8013. 0.366133 
2l26l2oos 13."04;02 0.928 62.42 0.908 0.853 0.346301 
2126/2005 13:04:06 0.983 62.44 0.858 
2/26l2005 13:04:09 ,,0413 62.49 0.805 0.9663 0.307018 
2126/2005 13:04:13 1.103 62.53 0.753 1.028 0.287185 
2/26l2005 13:04:17 1.168 62.58 0.702 ·1.093 0.267735 
2/26l2005 13:04:21 1.238 62.62 0.653 1.163 0.249047 
2126/200$ 13:04:25 1.31.13 . 62.67 0.605 
2/26l2005 13:04:30 1.3897 62.71 0.558 1.3147 0.212815 

• 2J26l2005 13.'()4:35 1.473 62..76 0.513 1.398 0.195652 
2/26/2005 13:04:40 1.5613 62.8 0.468 1.4863 0.17849 
t?J26/2005 13:04:46 1.6547 62.85 . 0.428 1.5797 0.163234 
2/26l2005 13..1)4:52 1.753 62.89 0.391 iii -2J26l2005 13:04:58 ·1.858 62.94 0.352 1.783 0.134249 
2/26l2005 13:05:05 1.968 62.98 0.317 1.893 0.1209 
2/26/2005 13:05:12 . 2.0847 63.03 0.286 2.0097 0.1090?7 
2/26/2005 13:05:19 2.2097 63.07 0.256 2.1347 0.097635 
2/26/2005 13:05:27 2.3413 63.09 0.229 2..2663 0.007338 
2/26/2005 13:05:36 2.4813 63.14 0.203 2.4063 0.077422 
2/26/2005 13:05;45 2.6297 63.18 0.179 2.5547 0.068268 
2/26/2005 13:05:54 2.7863 63.23 0.159 2..7113 0.060641 
2/26l2005 13:00.1>4 2.953 63.25 0.139 2.878 0.053013 
2/26/2005 13:06:15 3.1297 63.3 0.125 3.0547 0.047674 
2126l2005 13:06:26 3.3163 63.,32 0.11 3.2413 0.041953 
2/26/2005 13:()6:38 3.5147 63;34 0.098 3.4397 0.037376 
2J26/2005 13:06:50 3.7247 63.36 0.087 3.6497 0.033181 
2/26l2005 13:07:04 3.9463 63.41 0.08 3.8713 0.030511 
2/26/2005 13:o7:18 4.1813 63.43· 0.073 4.1063 0.027841 
2/26/2005 13:07:33 4.4297 63.48 0.067 4.3547 0.025553 
2/26l2005 13:07:48 4.693 63.5 0.063 4.618 0.024027 
2126/2005 13:08:05 4.973 63.52 0.058 4.898 O.<>a2121 
2/26l2005 13:08:23 5.2697 63.52 0.053 5.1947 0.020214 
2/26/2005 13:08:42 5.583 63.57 0.052 5.508 0.019832 
2J26l2005 13:09:02 5.9147 63.57 0.051 5.8397 0.019451 
2126/2005 13:09:23 6.2663 63.57 0.051 6.1913 0.019451 
2l26l2005. 13;09:45 6.6397 63.59 0.049 6.5647 0.018688 

• 
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TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Charleston NWS 
N0528 

Test Type: Slug test, falling head. 

Done By: glt{L. 
CheckedBy: S':C. 5/l'r-/o.s 

Radius of Well Casing (in.) : 

Effective Radius of Well Screen (in.) : 

. Length of Well Screen·(fl}: 

Time for 37% head change (min.) : 

Hydraulic Conductivity (K) : 

1 = r 
1=A 

10 =L 
3.15 =To 

5.28E-04 ftJmin. 
8.SOE-06 ft./sec. 
7.60E-01 ftJdav 
2.68E-04 cm./sec. 

~ 

Well/Boring No.: 

Aquifer Type: 

Test Date: 

Equation: 

17MW15S 
Sand with some to trace silt. 
Feb,05 

.. ta +4{Jo.'f K = r
2 

x Ln(L/R) 
2.x L x To 

***,.,.*SEE ADJUSTED SLUG TEST DATA PLOT ON ATTACHED SHEETS****** 

• 

• 

• 
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TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Charleston NWS 
N0528 

Test Type: Slug test, rising head. 

DoneBy: ~ 
Checked By: S3" C. S/l 't- f o S 

Radius of Well Casing (in.)·: . 

Effective Radius of Well Screen Qn.) : 

Length of Well Screen (ft.) : 

Time for 37"k head change (min.): 

Hydraulic Conductivity (K) : 

1 = r 
1=R 

10 =L 
4.60=To 

3.61E-04 ft./min. 
6.02E-06 ft./ sec. 
5.20E-01 ft./day 
1.84E-04 cm.Isac. 

.,, 

Well/Borin5;1 No.: 

Aquifer Type: 

Test Date: 

17MW15S 
Sand with some to trace silt. 
Feb,05 

Equation: 

.s H/do..y · r
2 

x Ln(L/R) K=-----
2x L x To 

******SEE ADJUSTED SLUG TEST DAT A PLOT ON A TT ACHED SHEETS****** 

• 

• 

• 



• 

• i5 
iii 
:;;: 
Ci 
g 

• 

10 

' I ..LLLJ~tcPITWl~~TT~l~fc~ 1 ~) 



l 

• • 
7 

• 
• 
4 

ll 

a 

~ 
l 

• 
·:j • 

7 

" • . ')!-
5 

4 

3 

2 

Tetra Tech ti.JS, Inc. 

HYDRAULIC CONDUCTIVITY 
TESTING DATA SHEET 

PRo.ECT NAME: .G.H~'?...t'P#d .... ~.$. .... ~.~Y.. .. J.~.ltlj..... YELL/BORING NO.: f.J.f!.~.J5.$.,• 
PRo.ECT NO.: .... 0. .. 5.:~f2............................ GEOLOGIST: ..... E.«.-.fk.1:.?. ... ~ .. R.~~ ......................... 
YELL L, C< 

SCREEN LENGTH/DEPTH: . .J..Q·l······lJ! .. ::.?.-:.9..~.~?.. lEST NO.: DIAMETER: ........................... .................................... 

STATIC WAlER· LE'JEl (OepthjEJevotlon): .~.~ .. ?.J.. ............................... , .... , .......................... DATE: 2:::2.:.{P. .. : .. ~ .. ~ ... 
lEST.TYPE (Rfslng/Folllng/Constont Head): ~fS.\~1Af.~±:.f::~.~.!.~~ .... CHECKED: .... §.;f'_~---~.f!J.l.Q..'?. ........ 
METHOD OF INDUCING WATER LEVEL CHANGE: .5.f..ro:: .. t..£2 ..... ~J:t.V. .. f:.?t .............................. PAGE •• L OF ... L .... 
~EFERENCE S:T~~~~op of Cg fog. Traf'!sfl~ ~ :tc.l:,,; ·::.:ts···········-·····~ .......... ;J ....................... ._ ... ._ ......... 

·ELAPSED MEASURED DRAWDO'fl1 ELAPSED 
TIME WA11~!fVEL OR HEA?; AH) TIME 

(min. or sec.) (feet (min. or sec.) 

~ ~ \\'t- 2.a1c. .\1.S'O"' 
O .. \S78 \ .• C\S-L .·2:;ss-& 
o .. \C(caS- \.73~ j ~ <-t t. C\...., 
fJ.5'"'t7 t-::SSO J. lo JO 

l.O'i 1,..010 7 .. 7n"t7 
f.$t3 o. <&G-l 3-. \ 1-
~*'10ct7 o.~~.c t..t~ tS 
3.31&3 CJ.'tftS' ; .. U'i7 
5 2,,CQ o .. z.1 o 7. 'tS-'Jt> 
7.Lf)Jo ·o~ i<a£> (,()_ «t)'t 

3.8~~7 O~MG:> V-t_C\{X,,3 
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• In-Situ Inc. 

Report generated: 
Report from file: 
Win-Situ Version 

Serial number. 
Finnware Version 
Unit name: 

Test name: 

Test defined on: 
Test started on: 
Test stopped on: 

Data gathered using l.ogarittmic: teSting 
Maxinun time between data points: 10.0000 
Nwnber oC data samples: 

TOTAL DATA SAMPLES 

Channel runber(1) 
Measurement type: 
Channel name: 

Chamel nunber (2) 
Measurement type: 
Channel name: 
Sensor Range: 
Specific gravity; 
Mode: 
User-defined i-eferenc;e: 
Referenced on: 
Pressure head at reference: 

• Date 

2/26/2005 
2'26l2005 
2'2612005 
2'26/2005 
2'26/2005 
2/26/2005 
2'26/2005 
2/26/2005 
2'26/2005 
2/26/2005 
2/26/2005 
2/26/2005 
2'26'2005 
2/26/2005 
2'26/2005 
2/26/2005 
2'2612005 
2/26/2005 
2/26/2005 
2'26/2005 
2/26/2005 
2/26/2005 
2/26/2005 
2/26/2005 
2/26/2005 
2/26/2005 

.2/26/2005 
2/26/2005 
2/26/2005 
2126/2005 
2'26/2005 
2'26/2005 

• 2'26l2005 
2126/2005 
2'26/2005 
2/26/2005 

17mw15sf 

MiniTroll Pro 

2/27f2005 17:25:21 
... \SN11262 2005-02-26 135402 17mw15sr.bin 

4.51 

11262 
3.09 

17mw15sf 

2'26/'2005 '13:53:00 
2'26/'2005 13:54:02 
2'26'2005 14:06:20 

Mirues. 
107 

107 

Temperature 

Pressure 
Pressure 
15PSIG. 

1 
TOC 

0 FeetH20 
test start 

13.834 Feet H20 

Chan(1) Chan(2) 
T emperatu Pressure 

Adjust ET 
Time ET (min) Fahrenheit Feet H20 min 

13:54:02 0 63.63 0 
13:54:03 0.005 63.68 -0.007 
13:54:03 O.o1 63.68 -0.011 
13:54:03 O.o15 63.7 -0.012 
13:54:04 0.02 63.7 -0.013 
13:54:04 0.025 63.7 -0.013 
13:54:04 0.03 63.7 -0.014 
13:54:04 0.035 63.7 -0.014 
13:54:05 0.04 63.7 -0.014 
13:54:05 0.045 63.73 -0.012 
13:54:05 0.05 63.73 -O.o15 
13:54:06 0.055 63.73 -0.014 
13:54:06 0.06 63.73 -O.o15 
13:54:06 ' 0.065 63.73 -0.016 
13:54:07 0.07 63.73 -0.019 
13:54:07 0.075 63.73 -0.019 
13:54:07 0.08 63.73 -0.015 
13:54:07 0.085 63.73 -0.015 
13:54:06 0.09 63.73 -0.678 
13:54:08 0.095 63.73 -2.306 
13:54:08 0.1 63.73 -3.352 
13:54:09 0.1058 63.75 ·3.714 
13:54:09 0.112 63.75 -2.876 
13:54:10 0.1185 63.73 ·1.867 
13:54:10 0.1255 63.73 -1.076 
13:54:10 0.1328 63.75 ·1.029 
13:54:11 0.1407 63.73 ·1.68 
13".54:11 0.149 63.75 ·2.01 
13:54:12 0.1578 63.75 ·1.952 
13:54:12 0.1672 63.7 ·1.634 
13:54:13 o.1n 63.7 ·1.525 

hlho 

IMW!h 

13:54:14 0.1875 63.7 ·1.705 
' ----ho 13:54:14 0.1985 63.68 

13:54:15 02102 63.68 
13:54:16 o.m1 63.68 
13:54:17 0.2358· 63.68 

Page 1 of2 

·1.733 
·1.622 
-1.622 
·1.638 

0.011 
0.0227 
0.0352 
0.0483 

1.016422 
0.95132 
0.95132 

0.960704 



17mw15sf 

21'26/2005 13:54:17 0.2498 63.68 -1.599 0.0023 0.93783 • 21'26/2005 13:54:18 0.2647 63.68 -1.591 0.0772 0.933138 
2/26l2005 13:54:19 0.2803 63.68 -1.577 0.0928 0.924927 
2126/2005 13:54:20 0.297 63.66 -1.558 0.1095 0.913783 
212612005 13:54:21 0.3147 63.66 -1.542 0.1272 0.904399 
2126/2005 13:54:22 0.3333 63.66 ·1.525 0.1458 0.894428 
2126/2005 13:54:24 0.3532 63.66 ·1.506 0.1657 0.883284 
2l26l'2005 13:54:25 0.3742 63.66 ·1.489 0.1867 0.873314 
2/26/2005 13:54:26 0.3963 63.66 ·1.4S9 0.2088 0.861584 
2i26l2005 13:54:28 0.4198 63.66 ·1.45 0.2323 0.85044 
2l26/2005 13:54:29 0.4447 63.63 -1.43 0.2572 0.83871 
2/26f2005 13:54:31 0.4697 63.63 ·1.411 0.2822 0.827566 
2/26/2005 13:54:32 0.4963 63.63 -1.39 o.3088 0.815249 
2/26/2005 13:54:34 0.5247 63.63 -1.37 0.3372 0.803519 
2l26l2005 13:54:36 0.5547 63.63 -1.35 0.3672 0.791789 
2l26l2005 13:54:38 0.5863 63.63 ·1.327 0.3988 0.778299 
2/26l2005 13:54:40 0.6213 63.63 ·1.304 0.4338 0.764809 
2/26/2005 13:54:42 0.658 63.61 -1.28 0.4705 0.750733 
2l26l2005 13:54:44 o.~ 63.61 ·1.257 m-2126/2005 13:54:47 0.738 63.61 -1.231 0.5505 0.721994 
2126l2005 13:54:49 0.7813 63.61 ·1.205 0.5938 0.706745 
2/26/2005 13:54:52 0.828 63.61 ·1.178 0.6405 0.690909 
2l26l2005 13:54:55 0.8763 63.59 -1.153 0.6888 0.676246 
2/26/2005 13:54:58 0.928 63.61 ·1.125 0.7405 0.659824. 

2/26/2005 13:55.1)1 0.983 63.59 -1.098 0.7955 0.643988 
. 2/26l2005 13:55:05 1.0413 63.59 -1.07 0.8538 0.627566 
2/26l2005 13:55.1!9 1.103. 63.59 -1.041 G.9155 0.610557 
2126/2005 13:55:12 1.168 63.57 -1.013 o..9805 0.594135 
2/26l2005 13:55:17 1.238 63.57 -0.983 
2/26l2005 13:55:21 1.3113 63.54 -0.954 1.1238 0.559531 
2l26l'2005 13:55:26 1.3897 63.54 -0.924 1.2022 0.541935 
2/26/2005 13:55:31 1.473 63.54 -0.892 1.2855 0.523167 
2t26fl005 13:55:36 1.5613 63.54 -0.861 1.3738 0.504985 
2t26/2005 13:55:42 1.6547 63.54 -0.83 1.467'2 0.486804 
2l2fit2005 13:55:48 1.753 63.54 -0.798 1.5665 0.468035 
2/26/2005 13:55:54 Ul58 63.54 -0.764 1.6705 0.448094 
2/26/2005 13:56:00 1.968 63.54 -0.734 1.7805 0.430499 
2/26l2005 13:56.il7 2.0847 63.57 -0.701 1.8972 0.411144 
2t26l2005 13:56:15 2.2()97 63.57 -0.67 • 2/26l2005 13:56:23 2.3413 63.57 -0.639 2.1538 0.37478 
2l26/2005 13:56:31 2.4813 63.57 -0.609 2.2938 0.357185 
2/26l2005 13:56:40 2.6297 63.57 -0.579 2.4422 o..339589 
2/26/2005 13:56:50 2.7863 63.57 -0.55 2.5988 0.322581 
2/26l2005 13:57:00 2.953 63.57 -0.521 2.7655 0.30557'2 
2/26/2005 13:57:10 3.1297 63.57 -0.494 
2/26/2005 13:57:21 3.3163 63.57 -0.465 3.1288 OZT27'27 
2l26l2005 13:57:33 3;5147 63.57 -0.439 3.3272 0.257478 
2/26/2005 13:57:46 3.7247 63.57 -0.412 3.537'2 0.241642 
2121WOOS 13:57:59 3.9463 63.57 -0.387 3.7588 0.226919 
2t26/2005 13:58:13 4.1813 63.54 -0.361' 
2t26/2005 13:58:28 4.4297 63.5 -0.336 4.2422 0.197067 
2l26l'2005 13:58:44 4.693 63.48 -0.313 4.5055 0.183578 
2t26l2005 13:59:01 4.973 63.43 -0.291 4.7855 0.170674 
2/26f2005 13:59:19 5.2697 63.43 -0.27 
2126l2005 13:59:37 5.583 63.43 -0.249 5.3955 0.146041 
2/26/2005 13:59.;57 5.9147 63.43 -0.23 5.7272 0.134897 
2/26/2005 14:00:18 6.2663 63.43 -0.211 
2/26l2005 14:00:41 6.6397 63.43 -0.193 
2/26/2005 14:01:04 7.0347 63A3 -0.175 6.8472 0.102639 
2l26l2005 14:01:30 7.453 63.43 -0.16 7.2655 0.093842 
212612005 14:01:56 7.8963 63.36 -0.144 7.7088 0.084457 
2/26/2005 14:02:24 8.3663 63.32 -0.129 8.1788 0.07566 
2/26/2005 14:02:54 8.8647 63.34 -0.116 8.6772 0.068035 
2fl!W005 14:03:26 9.3913 63.36 -0.106 9.2038 0.06217 
2f26l2005 14:03:59 9.9497 63.36 -0.096 9.7622 0.056305 
212612005 14:04:35 10.5413 63.36 -0.087 10.3538 0.051026 
2126/2005 14:05:12 11.168 63.36 -0.075 10.9805 0.043988 
2/26/2005 14:05:52 11.8313 63.41 -0.067 11.6438 0.039296 
2l26l2005 14:06:34 12.5347 63.43 -0.06 12.3472 0.035191 
2126/2005 14:07:19 13.2797 63.45 -0.054 13.0922 0.031672 
m6.'2005 14:08:07 14.0697 63.43 -0.05. 13.8822 0.029326 

• 
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lo-Silu Inc . 

Report generated: 
Repol1 from file: 
Win-Situ Version 

Serial number: 
Rmlware Version 
Uni! name: 

Test name: 

Test dllliried on: 
Test Slatled on: 
Test stopped on: 

17mw15sr 

MinlTroll Pro 

2127/2005 17:27:55 
•.• \SNl 1262 2005-02·26 141329 17mw15sl.bin 

4.51 

11262 
3.09 

17mw15sf 

2/26/2005 13:51 :48 
2/26/2005 14:13:29 
NJA NIA 

Dala gathered using Logarilhmic testing 
Maximum lime ~data polnls: 
Nl.mberot data samples: 

10.0000 Minules. 
116 

TOTAL DATA SAMPLES 

Channel runber (1) 
Measurement type: 
Channel name: 

Channel runber 121 
Measlnmenl type: 
Channel name: 
Sensor Range: 
. Specific-gravity: 

Mode: 
User-defined releience: 
Referenced on: . 
Pressure.head at relerence: 

Date 

2/26/'2005 
2l26l2005 
2l26l2005 
2/26/2005 
2l26l2005 
2/26/2005 
2l26l2005 
2/26/2005 
2/26/2005 
2/2.6/2005 
2/26/2005 
2/26(2005 

2/26/2005 
2/26/2005 
2/26/2005 
212612005 
2l26l2005 

. 2/26/2005 
2/26/2005 
2/26(2005 

2l26l2005 
.2/26/2005 

2/26/2005 
2/26/2005 
2l26l2005 
2l26l'2005 
2126/2005 
2l26l2005 
2/26/2005 
2l26l2005 
2l26l2005 
2l26l2005 
2(26/2005 
2/26(2005 

2/26/2005 
2f2&l2005 
2/26/2005 

116 

Temperature 

Pressure 
Pressure 
15PSIG • 

1 
TOC 

0 FeetH20 
test start / 

13.855 Feet H20 

ActustET 
· Tme ET (min) Fatirenheil Feet H20 min hlho 

14:13:29 0 
14:13:30 0.005 
14:13:30 O.o1 
14:13:30 0.015 
14:13:30 0.02. 
14:13:31 0.02.5 
14:13:31 0.03 
14:13:31 0.035 
14:13:32 0.04 
14:13:32 0.045 
14:13:32 0.05 
14:13:33 0.055 
14:13:33 0.06 
14:13:33 0;065 
14:13:33 ·0.01 
14:13:34 0.075 
14:13:34 0.08 
14:13:34 0.085 
14:1.3."35 0.09 
14:13:35 0.095 
14:13:35 0.1 
14:13:36 0.1058 
14:13."36 0.112 
14:13:36 0.1185 
14:13:37 0.1255 
14:13:37 0.1328 
14:13:38 0.1407 
14:13:38•' . 0.149 . 
14:13.'39 0.1578 
14:13:39 0.1672 
14:13:40 0.177 
14:13:41 0.1875 
14:13:41 0.1985 
14:13:42 0.2102 
14:13:43 0.2Zl7 
14:13:43 0.2358 
14:13:44 0.2498 

63.23 
63.27 
63.27 
63.3 
63.3 
63.3 
63.3 
63.3 
63.3 
63.3 

63.32 
63.32 
63.32 
63.32 
63;32 
63.32 
63.32 
63.32 
63.32 
63.32 
63.32 
63.32 
63.32 
63.32 
63.32 
63.32 
63.32 
63.32 
63.32 
63.3 
63.3 
63.3 
63.3 
63.3 
63.3 
63.3 
63.3 

0 
-0.007 
-0.011 
-0.012 
-0.012 
-0.013 
-0.013 
--0.014 
--0.014 
--0.015 
--0.021 
-0.014 

-0.01 
-0.011 
-0.016 
-0.025 
0.177 
2.878 
5.33 

urn 
0.827 
2.771 
3.109 
1.392 
2.635 
2.245 
1.962 
2.451 
1.961 
2.297 
2.131 
2.108 
2.237 
2.101 
2.103 
2.141 
2.13 

•••• ho 
0.0117 0.939204 
0.0242 0.940096 
0.0373 0.957085 
0.0513 0.952168 

Page 1ol2 



17mw15sr 

2l26l2005 14:13;45 0.2647 63.3 2.106 0.0662 0.941439 • 2126/'2005 t4:t3:46 0.2803 63.3 2.089 0.0818 0.93384 
212612005 14:13:47 0.297 63.3 2.076 0.0985 0.928029 
2J26f2005 14:13:48 0.3147 63.32 2.064 0.1162 0.922664 
2l26l2005 14:13:49 0.3333 63.32 2.053 0.1348 0.917747 
2126/2005 14:13:50 0.3532 63.32 2.()39 0.1547 0.91.1489 
212M!005 14:13:52 0.3742 63.34 2.025 0.1757 0.90523 
2/26f2005 14:13:53 0.3963 63.34 2.01 0.1978 0.898525 
2/26/2005 14:13:54 0.4198 63.34 . 1.995 0.2213 0.891819 
2l26f2005 14:13:56 0,4447 63.36 1.979 0.2462 0.884687 
2/26/2005 14:13:57 0.4697 63.36 1.965 o.2712 0.878409 
2l26l2005 14:13:59 0.4963 63.39 1.948 0.2978 0.870809 
2/26/2005 14:14:01 0.5247 63.39 1.933 0.3262 0.864104 
2l26l2005 14:14:00 0..554'7 63.39 1.915 0.3562 <UJ56057 
2/26l'2005 14:14:04 0.5863 63.41 1.898 0,3878 0.848458 
2/26l'2005 14:14:07 0.6213 63.41 1.88 0.4228 0.840411 
2/26/2005 14:14!09 0.858 63.43 1.86 0.4595 0.831471 
2/26/2005 14:14:11 0.6963 63.43 1.841 0.4978 0.822977 
2/26/2005 14:14:14 0.738 63.43 1.82 0.5395 0.81359 
2l26l2oo5 14:14:16 0.7813 63.45 1.799 0.5828 0.804202 
2/26/2005 14:14:19 0.828 63.45 1.778 
2/26/2005 14:14:22 0.8763 63.45 1.755 0.6778 0.784533 
2/26/2005 14:14:25 0.928 63.48 1.733 0;7295 0.774698 
2l26f2005 14:14:28 0,983 63.48 1.71 0.7845 0.784417 
2l26l2005 14:14:32· 1.0413 63.5 1.686 0,8428 0,7536&8 
2/26/2005 14:14:35 1.103 63.5 1.66 0.9045 0.742065 
2/26l2005 14:14:39 1.166 63.5 1.834 0.9695 0.730443 
2l26f2005 14:14:44 1.238 63.52 1.608. Ul395 0.71882 
2/26/2005 14:14:48 1.3113 63.54 1.579 1.1128 0.705856 
2/26/2005 14:14;53 1.3897 63.54· 1.551 1.1912 0.693339 
2l26l2005 14;14:58 1.473. 63.57 1.52 1.2745 0.679481 

·. 2/26/2005 14:15:03 1.5613 63.57 ·1.489 1.3628 0.665624 
2/26/2005 14:15.'09 1.6547 63.57 1.458 
2/26/2005 14:15:14 1.753 63.59 1.425 1.5545 0.637014 
2/26/2005 14:15:21 1.6511 63.59 1.393 1.6595 0.622709 
2/26/2005 14:15:27 1.968 63.61 1.36 1.7695 0.6'1i957 
2/26/2005 . 14:15:34 2.0647 63.61 1.325 1.8882 0.592311 
2/26/2005 14:15:42 221RT 63.63 1.29 2.0112 0.576665 
2l26l2005 14:15:50 2.3413 63.63 1.253 2.1428 0.560125 • 2/26/2005 14:15:58 2.4813 63.63 1.215 2.2828 0.543138 
2/26/2005 14:16:07 2.6297 63.66 1.177 2.4312 0.526151 
2/26/2005 14:16:16 2.7863 63.66 u39Miffi h 
2/26/2005 14:16:26. 2.953 63.66 1.099 2.7545 0.491283 
2/26/2005 14:16:37 3.1297 63.68 1.061 2.9312 0.474296 
2J26l2005 14:16:48 3.3163 63.68 1.021 3.1176 0.456415 
2/26/2005 14:17:00 3.5147 63.68 0.98 3.3162 .0.438087 
2/26/2005 14:17:13 3.7247 63.68 0.939 
2l26l2005 14:17:26 3.9463 63.68 0.897 3.74'76 0.400983 
2l26f2005 14:17:40 4.1813 63.7 0.857 S..9828 0.383102 
2l26l2005 14:17'.55 4.4297 63.73 0,816 4.2312 0.364774 

.212612005 14:16:11 4.693 63.75 0.775 
2l26l2005 14:18:28 4.973 63.77 0.734 4.7745 0.328118 
2/26/2005 14:18:45 5.2697 63.79 0.693 5.0712 0.30979 
212M!oo5 14:19:04 5.583 63.79 0.653 5.3845 0.291909 
2/2t'J2005 14:19:24 5.9147 63.82 0.614 
2/26/2005 14:19:45 6.2663 63.82 0.574 6.0678 0.256594 
2/26f200s 14:20:08 6:6397 63.82 0.535 6.4412 0.23916 
2/26/2005 14:20:31 7.0347 63.79 0.496 
2/26/2005 14:20-.56 7.453 63.75 0.462 7.2545 0;206527 
2l26f2005 14:21:23 7.8963 63.68 0.429 7.6978 0.191775 
2/26/2005 14:21:51 8.3663 63.63 0.398 8.1678 0.177917 
2l26f2005 14:22:21 8.8647 63.63 . 0.366 8.6662 0.163812 

•2/26/2005 14:22:53 9.3913 63.63 0.338 9.1928 0.151095 
2/26/2005 14:23:26 9.9497 63.61 0,309 9.7512 0.138131 
2J26l2005 14:24:02 10.5413 63.68 0.282 10.3428 0.126062 
2/26/2005 14:24:3$ 11.168 . 63.68 0.257 10.9695 0.114866 
2/26l2005 14:25:19 11.6313 63.66 0.234 1Ul328 0.104604 
2/26/2005 14:26:01 12.5347 63.63 0.215 12.3362 0.096111 
2/26/2005 14:26:46 13.2797 63.66 0.195 13..()812 0.08717 
2/26/2005 14:27:33 14.0697 63.7 0.176 13.8712 0.078677 
2l26l2005 14:26:24 14.9063 63.68 0.16 14.7076 0.071524 
2/26/2005 14:29:17 15.7913 63.61 0.146 15.5928 0.065266 
2l26l2005 14:30:13 16.7297 63.61 0.133 16.5312 0.059455 
2l26f2005 14:31:13 17.723 63..61 0.12 17.5245 0.053643 
2l26f2005 14:32:16 18.7763 63.59 0.11 18.5778 0.049173 
2/26(2005 14:33'.23 19.8913 63..68 0.104 19.6928 0.046491 
2J26f2005 14:34:34 21.073 63.75 0.097 20.8745 0.043362 • 2126/2005 14:35:49 22.3247 63.77 0.09 22.1262 0,040232 
2/26/2005 14:37:08 23.6497 63.66 0.085 Zl4512 0.037997 
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AETRA-TECH NUS . . 

.DRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Charleston NWS 
N0528 

Test'fype: Slug test, falling head. 

Done By: ;f;u..1-
Checked By: Sl c S/ a-,.fos 

.Radius of wen Casing (in.) : 

Effeciive Radius of wen Screen (in.): 

Length of wen Screen {fl.) : 

Time for 37% head change (min.) : 

Hydraulic Conductivity (K) : 

1 = r 
1=R 

10 =L 
0.13 =To 

1.33E-02 ftJmin. 
2.22E-04 ftJsec. 
1.91E+01 ftJday -.. 
6.76E-03 cmJsec .. 

Well/Boring No.: 

Aquifer Type: 

Test Date: 

17MW15D 
Sand with some to trace silt. 
Feb,05 

Equation: 

'<l -t:'+/d~ K = r 2 
x Ln(LIR) 

2x L x To 

• "*****SEE ADJUSTED SLUG TEST DATA PLOT ON ATTACHED SHEETS***"** 
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TETRA-TECH NUS 

.DRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Charleston NWS 
N0528 

Test Type: Slug test, rising head. 

Done By: ~CJJll..... 
Checked By: .S:S c. S I t=J-l o .S 

. Radius of Well Casing (in.) : 

Effective Radius of Well Screen (in.) : 

Length of Well Screen (ft.) : 

Time for 37°.4 head change (min.) : 

1 = r 
1=R 

10 =L 
0.11 =To 

Well/Boring No.: 

Aquifer Type: 

Test Date: 

17MW15D 
Sand with some to trace silt. 
Feb,05 

Equation: 
Hydraulic Conductivity (K): 1.48E-02 ft./min. 

2.47E-04 ftJsec. 
2.14E+01 ft./ day ~ 

7.54E-03 cm./sec. 
r 2 x Ln(L/R) 

K=------........ 
·2 x L x 'Io 

• ***..,.,.SEE ADJUSTED SLUG TEST DATA PLOT ON ATTACHED SHEETS****** 

• 
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HYDRAULIC CONDUCTIVITY 
TESTING DATA SHEET 

Tetra Tech NUS, Inc. 

PRO.ECT NAME: .. C.\::lf~:f~J:-::~~--··~~-2 ........ z~~Y.J.J .......... \lf<\WISD .. WELL/BORING NO.: ............................ 

PRO.ECT NO.: .. Q.5.k.B. ............................... GEOLOGIST: .. ft.kI?. ... ~lf~?..~ ...................................... 
WELL DIAMETER: .... '.b.: ............ SCREEN 0 ( LENGTH/DEPTH: .L ............................................... TEST NO.: ••~••••••••••••n•••,.•••• 

STATIC WATER LEVEL (Depth/Elevation): -~-,,W..;. .... ~.~L.:: .. ~~~-·-······················· DATE: .~.=i~.:-.05.::: ... 
TEST TYPE (Rlslng/folHng/Constont Head): ~-l~.l~.!.f:.:t.:f.ru::..~.t~l.k.. CHECKED: ..... {?.::S.~ ... :?.l.f:tl9.?. .......... 
METHOD OF INDUCING WATER LEVEL CHANGE: .i?.~~'2 ..... ~V..fa. .. ~~~--~:.~.~--·············· PAGE .J.. OF •• 1... .... 

_BEFEREN.c.E, PT:t F~ n"'-; !-iEA~ (Top of ,i'\~R· 
· . · · ~ ~ f 0VC-f;1L. . 
Tr~\'t:'ir i:;tc.:J:..i::'-~ ................................ :······· ................................... 

• -la" - ..,, -

·ELAPSED MEASURED DRAWDO'f!1 ELAPSED 
TIME WATER LEVEL OR HEAD AH) TIME 

(min. or sec.) (feet) (feet) . (min. Of: uc.) 

O .. thm g_;Q4,~ f}Ilfrb 
0 ."tioll l t.t 3C. o.txe~ 

OJC,,1L L~ 'it- {J _@;];<;' 

0,. l/ZO L?...t'O Q.08b' 
0. ~81;S- ~16\ .. 0. lt>O 
D.2l01- ()jt'{()Cf fi. llLO 
o. 2.358 O. 7'-tL (!) .~ l "fr'[(j 

0.2S0) D~v2t... (). ~7,10 

O.)l't7 0,l..ltL () .tct8s-· 
031'-fL o .. 'l.77 CJ . 2.. 't ~/~:: 
(). 't'-t\ 1 o. l<.,3 0 -A...;;:., 

. , l>f"'l. I 

0 15'i'11 o.tto ():~,91 

MEASURED DRAWDO'f!1 m1 SCHF'UATIC 
WATER LEVEL OR HEAD AH) rs_ .... WEU. " 'i {feet) (feet) 

~.~'l 
. . 2..: 

BOREHOLE f 

7, \ '1 ~4 

l«lt'1 I D1Dlb1 tmc) ; 

I:? 2.'1 
L'tSI ~ '4, s-

~-l~J\<a 

c>_<=t3S ~= :r:---
0.7'f~ ~=a: :3: 

·o ·' i. <t 
1-.... · ua-

: ... ""·' - 'iLS-
~·· 

!!!== 
l!J.1../21- < 

tJ 

b.211 
.SZ Indicate SYt\. 

0- ltct Depth on Otawlng 

REMARKS: 

--~~~~-.. !j·~················ 
~\ 15'C3 . 

..................... .,.. .......................... ~ ............................. ., ... . 
--~~ ..... .\.z.\?:=.: .. -............ . 
.. ~.\.~.M.~ .... tt.~; ......... . 

, •••... .?.~.C.~ .... ..!.5..1.£ ....... . 
El .... ~1l2P ..... ~ ..... ~ .... ~.2.-J.-. .. . 

::t:t:1i::t::t:::t:::t.=t::::i::t=I 
-t-t-ir-+-+-+-t-t--t-t-1 ••*•••H•••••••"'"'*""'"""''""•••••o0-••••'"*•••• .. ••••··········•U•O 

CALCS,SKETCH MAPS, ETC.: 
@-::.. f,A-1-(.,.ij'Jl. f-'lf./lrO 

'j.. -:... (<,\'SI(\.)(, f1~ 
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In-Situ Inc. 

Report generated: 
Report from file: 
Win-Situ Version 

Serial number: 
Firmware Version 
Unit name: 

Test name: 

Test defined on: 
Test started on: 

_ Test stopped on: 

Data gathered using Logarithmic testing 
Maximum time between ctata points: 
/llumber of data samples: 

TOTAL DATA SAMPLES 

Channel number {1) 
Measurement type: · 

· · Channel name: 

Channel number (2) · 
Measurement type: 
Channel name: 
Sensor Range: 
Specific gravity: 
Mode: 
User-defined reference: 
Referenced on: 
Pressure head at reference: . 

17mw15dr 

MiniTroll Pro 

2/27/2005 17:36:26 
•.. \SNl 1262 2005-02-26 151500 17mw15dr.bin 

4.51 

11262 
3.09 

17mw15dr 

2126(2005 14:41:19 
2/26l2005 15:15:00 
NIA NIA 

10.()()() Minutes. 
82 

82 

Temperature 

Pressure 
Pressure 
15 PS_IG. 

1 
TOC 

0 FeetH20 
test start 

13.434 Feet H20 

Chan(1] Chan(2] 
Temperatu Pressure 

Adjust ET 
Date Tirrie ET (min) Fahrenheit Feet H20 min 

----- -----------
2126/2005 15:15:00 0 62.44 0 
2l26t2oos 15:15:00 _0.005 62.51 -0.008 
2126/2005 15:15:00 0.01 62.51 -0.01 
2126/2005 15:15:01 0.015 62.51 -0.013 
212612005 15:15:01 0.02 62.53 -0.012 
2/26/2005 15:15:01 0.025 62.53 -0.014 
2126/2005 15:15:01 0.03 62.53 -0.014 
2/26/2005 15:15:02 0.035 62.53 -0.017 
2126./2005 15:15:02 0.04 62.53 1.503 
2l26l2.oo5 15:15:02 0.045 62.53 3.n6 
2/26/2005 15:15:03 0.05 62.53 3.318 
212&'2005 15:15:03 0.055 62.53 2.69 0 
2126/2005 15:15:03 0.06 ~.55 2.336 0.005 
2126./2005 15:15:04 0.065 62.53 2.141 0.01 
2126/2005 15:15:04 0.07 62.53 2.011 0.015 
2126/2005 15:15:04 0.075 62.55" 1.914 0.02 
2/26/2005 15:15:04 0.08 62.55 1.814 0.025 
2/26l2005 15:15:05 0.085 62.55 1.724 0.03 
2/26l2005 .15:15:05 0.09 62.55 1.638 0.035 

h/ho ... 

1 ho 
0.868401 
0.795911 
0.747584-
0.711524 
0.674349 
0.640892 
0.608922 

2126/2005 15:15:05 0.095 62.55 1.557111Al1!i 111111111 
2/26/2005 15:15:06 0.1 62.55 1A81 0:045 0.550558 
212612005 15:15:06 0.1058 62.55 1.398 0.0508 0.519703 
2126/2005 15:15:06 0.112 . 62.55 1.316 0.057 0.489219 
2126/2005 15:15:07 0.1185 62.55 1.238 0.0635 0.460223 
2/26/2005 15:15:07 0.1255 62.55 1.16 
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17mw15dr 

212612005 15:15:08 0.1328 62.55 1.084 0.0778 0.402974 

• 212612005 15:15:08 0.1407 62.55 1.01 0.0857 0.375465 
212612005 15:15:09 0.149 62.55 0.938 0.094 0.348699 
212612005 15:15:09 0.1578 62.58 0 86811l11Dft'1'..,,."~'"-~i: 

. ··'= . .,;,~~"' 
2/2612005 15:15:10 0.1672 62.53 0.806 0.1122 0.299628 
212612005 15:15:10 0.177 62.53 0.743 0.122 0.276208 
2126/2005 15:15:11 0.1875 62.53 0.681 0.1325 0.25316 
212612005 15:15:12 0~1985 62.53 0.624 0.1435 0.23197 . 
212612005 15:15:12 0.2102 62.55 0;569~ 
212612005 15:15:13 0.2227 62.55 0.517 0.1677 0.192193 
2/26/2005 15:15:14 0.2358 62.55 0.467 0.1808 0.173606 
2126/2005 15:15:15 0.2498. 62.55 0.422 0.1948 0.156877 

. 2/26/2005 15:15:16 0.2647 62.55 :o.38 
2126/2005 15:15:16 0.2803 62.58 0.34 0.2253 0.126394 
2/26/2005 15:15:17 0.297 62.58 0.304 0.242 0.113011 
2126/2005 15:15:19 0.3147 62.6 0.271 0.2597 0.100743 
2/26/2005 15:15:20 0.3333 62.6 0.241 0.2783 0.089591 
2/26/2005 15:15:.21 0.3532 62.62 0.213 0.2982 0.079182 
212612005 15:15:22 0.3742 62.64 0.19 0.3192 0.070632 
2126/2005 15:15:23 0.3963 62.64 0.168 0.3413 0.062454 
2/26/2005 15:15:25 0.4198 62.67 0.15 0.3648 0.055762 
2/26/2005 15:15:26 0.4447 62.69 0.133 0.3897 0.049442 
2/26/2005 15:15:"28 0.4697 62.71 0.119 0.4147 0.044238 
2126/2005 15:15:29 0.4963 62.73 0.107 0.4413 o.039777 
212612005 15:15:31 0.5247 62.76 0.097 0.4697 0.036059 
2/26/2005 15:15:33 0.5547 62.78 0.088 0.4997 0.032714 

. 2/26/2005 15:15:35 0.5863 62.8 0.08 0.5313 0.02974 
2/26/2005 15:15:37 0.6213 62.82 0;073 0.5663 0.027138 
2/26/2005. 15:15:39 0.658 62.85 0.067 0.603 0.024907 

I" 
2/26/2005 15:15:41 0.6963 62.87 0.061 0.6413 0.022677 

J 2/26/2005 15:15:44 0.738 62.89 0.058 0.683 0.021581 
212612005. 15:15:47 0.7813 62.91 0.054 0.7263 0.020074 
2126/2005 15:15:49 . 0.828 62.96 0.051 0.773 0.018959 

• 2/26/2005 15:15:52 0.8763 62.98 0.048 0.8213 0.017844 
2126/2005 15:15:55 0.928 63.03 0.045 0.873 0.016729 
2/26/2005 15:15:59 0.983 63.05 0.042 0.928 0.015613 
2126/2005 15:16:02 1.0413 63.07 0.04 0.9863 0.01487 
212612005 15:16:06 1.103 63.09 0.038 1.048 0.014126 
212612005 15:16:10 1.168 63.14 0.037 . 1.113 0.013755 
212612005 15:16:14 1.238 63.16 0.035 . 1.183 0.013011 
2/26/2005 15:16:18 1.3113 63.21 0.035 1.2563 0.013011 
2/26/2005 15:16:23 1.3897 63.23 0.032 1.3347 0.011896 
2/26/2005 15:16:28 1.473 63.27 0.032 1.418 0.011896 
2/26/2005 15:16:33 1.5613 . 63.3 0.031 1.5063 0.011524 
2126/2005 15:16:39 1.6547 63.32 0.029 1.5997 0.010781 
2126/2005 15:16:45 1.753 ·63.36 0.028 ·1.698 0.010409 
2/26/2005 15:16:51 1.858 63.39 0.026 1.803 0.009685 
2/26/2005 15:16:58 1.968 63.43 0.027 1.913 ·0.010031 
2/26/2005 15:17:05 2.0847 63.45 0.026 2.0297 0.009685 
2126/2005 15:17:12 2.2097 63.48 0.025 2.1547 0.009294 
212612005 15:17:20 2.3413 63.52 0.024 2.2863 0.008922 
2126/2005 15:17:29 2.4813 63.54 0.023 2.4263 0.00855 
2/26/2005 15:17:37 2.6297 63.57 0.024 2.5747 0.008922 
2/26/2005 15:17:47 2.7863 63.59 0,023 2.7313 0.00855 
2/26/2005 15:17:57 2.953 63.61 0.023 2.898 0.00855 
2/26/2005 15:18:07 3.1297 63.63 0.023 3.0747 0.00855 
2/26/2005 15:18:19 3.3163 63.66 0.021 3.2613 0.007807 

•• 
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In-Situ Inc. 

Report generated: 
Report from file: 
Win-Situ Version 

Serial number: 
Firmware Version 
Unit name: 

Test name: 

Test defined on: 
Test started on: 
Test stopped on: 

17mw15df 

MiniTroll Pro 

2127/2005 17:30:17 
... \SN11262 2005-02-26 150306 17mw1 Sdf.bin 

4.51 

11262 
3.09 

17mw15df 

212612005 14:40:37 
2126/2005 15:03:06 
NIA NIA 

Data gathered using Logarithmic testing 
MaXimum time between data points: 
Number of data samples: 

1Minutes. 
83 

TOTAL DATA SAMPLES 

Channel number [1] 
Measurement type: 
Chanriel name: 

Channel number [2] 
Measurement type: 
Channel name: 
Sensor Range: 
Specific gravity: 
Mode: 
User-defined reference: 
Referenced Ori: 
Pressure head at reference: 

Date 

212612005 
212612005 
2126/2005 
2126/2005 
2/26/2005 
212612005 
212612005 
2/26/2005 
2126/2005 
2126/2005 
2126/2005 
2126/2005 
2126/2005 
2126/2005 
212612005 
2126/2005 
212612005 
212612005 
2126/2005 
212612005 
2/26/2005 
212612005 

83 

Temperature 

Pressure 
Pressure 
15PSIG. 

1 
TOC 

0 FeetH20 
test start 

13.424 Feet H20 

Chan[1] Chan(2] 
Temperatu Pressure 

Adjust ET 
Time ET (min) Fahrenheit Feet H20 min 

------- ---------
15:03:06 0 63.73 0 
15:03:06 0.005 63.77 -0.008 
15:03:06 0.01 63.77 -0.011 
15:03:07 O.D15 63:79 -0.013 
15:03:07 0.02 63.79 -0.013 
15:03:07 0.025 63.79 -0.014 
15:03:07 0.03 63.82 -0.014 
15:03:08 0.035 63.82 -0.014 
15:03:08 '0.04 63.82 -0.025 
15:03:08 0.045 63.82 -0.015 
15:03:09 0.05 63.82 -0.014 
15:03:09 0.055 63.82. -0.015 
15:03:09 0.06 63.82 -0.012 
15:03:10 0.065 63.82 -0.015 
15:03:10 0.07 63.82. -0.015 
15:03:10 0.075 63.82 -0.015 
15:03:10 0.08 63.84 -0.016 
15:03:11 0.085 63.84 -0.02 
15:03:11 0.09 63.84 -0.018 
15:03:11 0.095 63.84 -0.016 
15:03:12 0.1 63.84 -0.017 
15:03:12 0.1058 63.84 -3.064 
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17mw15df 

212612005 15:03:12 0.112 63.84 ·3.373 

• 212612005 15:03:13 0.1185 63.84 ·3.435 
212612005 15:03:13 0.1255 63.84 ·3.233 
2126/2005 15:03:14 0.1328 63.84 ·1.417 
2126/2005 15:03:14 0.1407 63.84 ·1.209 
212612005 15:03:15 0.149 63.84 ·1.284 
212612005 15:03:15 0.1578 63.84 -1.436 ho 
212612005 15:03:16 0.1672 63.79 ·1.356 0.0094 0.94429 
212612005 15:03:16 0.177 63.79 ·1.218 
2126/2005 15:03:17 0.1875 63.79 -1.101 0.0297 0.766713 
2126/2005 15:03:18 0.1985 63.79 -0.997 
2/26/2005 15:03:18 0.2102 63.79 -0.909 ·o.0524 0.633008 
.212612005 15:03:19 0.2227 63.79 -0.823 0.0649 0.57312 
212612005 15:00:20 0.2358 63.79 -0.742 
212612005 15:03:21 0.2498 63.77 -0.665 0.092 0.463092 
2126/2005 15:03:22 0.2647 63.77 -0.592 0.1069 0.412256 
212612005 15:03:22 0.2803 63.77 -0.526 
212612005 15:03:23 0.297 63.75 -0.465 0.1392 0.323816 
212612005 ·15:03:25 0.3147 63.75 -0.412 
212612005 15:03:26 0.3333 63.73 -0.362 0.1755 0.252089 
2126/2005 15:03:27 0.3532. 63.7 -0.317 
2126/2005 15:03:28 0.3742 63.7 -0.277 0.2164 0.192897 
212612005 15:03:29 0.3963 63.68 -0.242 0.2385 0.168524 
2126/2005 15:03:31 0.4198 63.66 -0.212 0.262 0.147632. 
212612005 15:03:32 0.4447 63.63 -0.185 0.2869 0.12883 
2/26/2005 15:03:34 0.4697 63.61 -0.163 0.3119 0.11351 
2126/2005 15:03:35 0.4963 63.59 -0.142 0.3385 0.098886 
212612005 15:03:37 0.5247 63.54 -0.126 0.3669 o.08n44 
212612005 15:03:39 0.5547 63.52 -0.11 o.3969 0~076602 

212612005 15:03:41 0.5863 63.5 ·0.098 . Q.4285 0.068245 
2126/2005 15:03:43 0.6213 63.48 l..0.087 0.4635 0.060585 
212612005 15:03:45 0.658 63.45 -0.077 Q.5002 0.053621 • 212612005 15:03:47 0.6963 63.41 -0.071 0.5385 0.049443 
212612005 15:03:50. 0.738 63.39 -0.065 0.5802 0.045265 
212612005 15:03:53 0.7813 63.36 -0.06 0.6235 0.041783 
2126/2005 15:03:55 . 0 .. 828 63.34 -0.054 0.6702 0.037604 
2126/2005 15:03:58 0.8763 63.32 -0.049 : 0.7185 0.034123 
212612005 15:04:01 0.928 63.27 -0.046 0.7702 0.032033 
212612005 15:04:05 0.983 63.25 -0.044 0.8252 0.030641 
2126/2005 15:04:08 1.0413 63.23 -0.042 0.8835 0.029248 
212612005 15:04:12 1.103 63.21 -0.039 0.9452 0.027159 
212612005 15:()4:16 1.168 63.18 -0.036 1.0102 0.02507 
212612005 15:04:20 1.238 63.16 -0.034 1.0802 o.023677 
2126/2005 15:04:24 1.3113 63.14 -0.033 1.1535 0.022981 
212612005 15:04:29 1.3897 63.09 -0.031 1.2319 0.021588 
2126/2005 15:04:34 1.473 . 63.07 -0.031 1.3152 0.021588 
2126/2005 15:04:39 1.5613 63.05 -0.03 1.4035 0.020891 
212612005 15:04:45 1.6547 63.03 -0.029 1.4969 0.020195 
2126/2005 15:04:51 1.753 63 -0.028 1.5952 0.019499 
2126/2005 15:04:57 1.858 62.96 -0.027 1.7002 0,018802 
212612005 15:05:04 1.968 62.94 -0.025 1.8102 0.017409 
212612005 15:05:11 2.0847 62.91 ·0.024 1.9269 0.016713 
2/26/2005 15:05:18 2.2097 62.89 -0.023 2.0519 0.016017 
212612005 15:05:26 2.3413 62.85 -0.022 2.1835 0.01532 
2126/2005 15:05:35 2.4813 62.82 ·0.02 2.3235 0.013928 
212612005 15:05:43 2.6297 62.76 -0.02 2.4719 0.013928 
212612005 15:05:53 2.7863 62.73 -0.019 2.6285 0.013231 
212612005 15:06:03 2.953 62.69 -0.019 2.7952 0.013231 
212612005 15:06:13 3.1297 62.62 -0.017 2.9719 0.011838 
2126/2005 15:06:25 3.3163 62.58 -0.018 3.1585 0.012535 
2126/2005 15:06:37 3.5147 62.53 -0.018 3.3569 O.Q12535 

• 
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TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 
Charleston NWS 
N0528 

Test Type: Slug test, falling head. 

DoneBy: ~ 
CheckedBy: ~(...'Sf••los 

Radius of Well Cssing (in.) : 

Effective Radius of Wen Screen (in.) : 
Length of Well Screen (ft.) : 

Time for 37% head change (min.) : 

Hydraulic Conductivhy (K) : · 

1 = r 
1=R 

10 =L 
1.58 =To 

1.06E-03 ftJmin. 
1.76E-05 ftJsec. 
1.52E+OO ftJday :. 

5.36E-04 cm./sec. 

Well/Boring No.: 
Aquifer Type: 

Test Date: 

17MW16S 
Sand with some to trace silt. 
Feb,05 

Equation: 

' s "· r. 
2 

x Ln(IJ.R) 
... 'T'l/d~ K = ----

2 x L x To 

******SEE ADJUSTED SLUG TEST DATA PLOT ON A TI ACHED SHEETS****** 

• 

• 

• 
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TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Charleston NWS 
N0528 

Test Type: Slug test, rising head. 

DoneBy: ~-

Checked By: Sj"C Sl•l-tO S. 

Radius of Well Cssing (in.) : 

Effective Radius of Well Screen (in.) : 

Length of Well Screen (ft.) : 

Time for 37% head chang8 (min.) : 

. Hydraulic Conductivity (K) : 

1 = r · 
1=A 

10 = L 
1.50 =To 

1.11E-03 ftJmin. 
1.85E-05 ftJsec. 
1.60E+OO ftJday 
5.63E-04 cmJsee. 

:. 

Well/Boring No.: 

Aquifer Type: 

Test Date: 

17MW16S 
Sand with some to trace silt. 
Feb,05 

Equation: 

2 . 
1_. '" C+/ c1 ~ K = r x Ln(L/R) 

2x L x To 

******SEE ADJUSTED SLUG TEST DATA PLOT ON ATTACHED SHEETS****** 

• 

• 

• 
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Tetra Tech NUS, Inc. 

HYDRAULIC CONDUCTIVITY 
TESTING DA TA SHEET 

PRO.ECT NAME: -~-~-~-~~-~4-...... N.~.?. ....... ~ .. ~ .. ~._Y._.!J WELL/BORING NO.: 17..~.LY.J.4.S.. .. • 
0.51-8 PROJECT NO.: . .. ............. . ................................ GEOLOGIST: .... B1.~ .... ~.K~.~-~---········································ ' 'Lq 

WELL DIAMETER: ..........•................ SCREEN LENGTH/DEPTH: .J.Q.: .. J ... [~--~-~--~-~-~·-···· TEST NO.: .. J ................... 
STATIC WATER LEVEL (Depth/Elevation): .• ~ .•. :u ................................ , ............................... DA TE: 7:.:'?:f.!!::.9..'i.. ........ 
TEST TYPE (RlsJng/Falllng/Constant Head): ~~-~.tt.:C. .. ±: .. ~~ .. ~1.f.!.~. CHECKED: ........ ~.~ ..... ~.!.~.°!~~.?. ...... 
MElHOD OF INDUCING WATER ~L CHANGE: .~Qk-.tQ. .... S.!::u. .. b ......... : ......... , ... -......... PAGE .. l.. OF .... L ... 

.... ~ENCE rT. f.,OR \\\. MEAS.. (Top of Cqsln~Tr~sducer. et~): Jil.W.~·············~····················-··············· 
• I • • • .... ....,... - 'I ."1.• TT • • 

·ELAPSED MEASURED DRAWDO~ ELAPSED MEASURED ORA WOO~ Yl'EI I SCHEUAil!:: 
TIME WATER LEVEL OR HEAD AH) TIME WATER LEVEL OR HEAD AH) re 

(min. or sec.) (feet) (feet) . (min. or sec.) (feet) (feet) _,_,...WEl.l •2'' 
o .too 1. 3 B 5""" 

I 

~(). \l'LO '2.,"3Cf 0 BOREHOLE• 

D~1'fct,~ \ .. 7Lca O.J.'i'\'6 Lqos 9" 
.,,.., 

l ,5(o 1 o. 35""31-· ,O.J~~)L \,7 \R ~ l>tptbs (TQC) 
•:. '· 

(') '!..\ ~ G.3 \,~8~ {).~l..'-t7 l,Cf"l I 
r'."/8}o 0. q fA.7 >Q,7.~R l,l't"L. 

7.~ 
\.3tl')' ~-C>.;Z8D I \. '3\ I '"l., o.Blt 
I r.~'17 DC. 7't J1.75 50 O,~/ I 

m~ 
ZI---

i,;. ~ -1--

7 2.,b'l, 7 . (). 't~<O 2. z_oq,7 \\ b.1.f,C\ i5 =t1= 
!!;'" ·-i'.~ t::3: 

"3 .. 3 ''3 0 _"2,7 '1 
1

3. '}lfo1 \~ D./7s 
r-...'-111-... - 11,c;-~, 

~H== 
Lt . .\ 8\ 3 u .. \C\ f) 't. \8~ ' o. l91- < 

':~ °' Cl 

'5*Uql 
I 5°.'l..C.'t7 \ O.l~{q 0. t~7 

.SZ. lndlcote S"'-

G..z.<OG.-' O~ LC>-S Co. ?...~4 '3 l 
<.?.to~ Depth on Drawing 

• CALCS,SKETCH MAPS, ETC.: 

,:~•••-~~~~m§l~~m ~·l§E ~ G)::... 'f'~'-l-U..J<... Hli:~ 

)(. ~~L'>HvC.. HfLA.-9 
4 

2 
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17mw16sf 

In-Situ Inc . MiniTroll Pro 

2127/2005 16:31:26 Report generated; 
Report from file: 
Win-Situ Version 

... \SN11262 2005-02-26 085110 17mw16sf.bin 
4.51 

Serial number: 
Firmware Version 
Unit name: 

Test name: 

Test defined on: 
Test started on: 
T eSt stopped on: 

11262 
3.09 

17mw16sf 

2126/2005 8:37:45 
2/26/2005 8:51:10 
NIA NIA 

Data gathered using Logarithmic testing 
Maximum time between data points: Minutes. 
Number of data samples: 103 

TOTAL DATA SAMPLES 

Channel number (1) 
Measurement type: 
Channel name: 

Channel number (2) 
Measuremeot type: 
Channel name: 
Sensor Range: 
Specific gravity: 
Mode: 
U~-defined reference: 
Referenced on: 
Pressure head at reference: 

103 

Temperature 

Pressure 
Pressure 
15PSIG. 

1 
TOC 

0 FeetH20 
test start 

13.909 Feet H20 

Char(1) Chan(2] 
Temperatu Pressure 

AdjustET 
Date 

2/26/2005 
2/26/2005 
2/26/2005 
2/26/2005 
2/26/2005 
2/26/2005 
212612005 
2126/2005 
2126/2005 
212612005 
2/26/2005 
2/26/2005 
2126/2005 
2/26/2005 
2/26/2005 
2/26/2005 
2126/2005 
2126/2005 
2126/2005 
2126/2005 
2126/2005 
2126/2005 
212612005 
2/26/2005 
2/26/2005 
2/26/2005 
2/26/2005 
2/26/2005 
2/2612005 
2/26/2005 
212612005 

Time 

8:51:1Ci 
8:51:11 
8:51:11 
8:51:11 
8:51:12 
8:51:12 
8:51:12 
8:51:13 
tl:51:13 
8:51:13 
8:51:13 
8:51:14 
8:51:14 
8:51:14 
8:51:15 
8:51:15 
8:51:15 
8:51:16 
8:51:16 
8:51:16 
8:51:16 
8:51:17 
8:51:17 
8:51:18 
8:51:18 
8:51:18 
8:51:19 
8:51:19 
8:51:20 
8:51:21 
8:51:21 

ET (min) Fahrenheit Feet H2o min 

0 63.54 0 
0.005 63.59 -0.009 

0.01 63.59 -0.012 
0.015 63.61 -0.013 

0.02 63.61 -0.015 
0.025 63.61 -O.p15 
0.03 63.61 -0.017 

0.035 . 63.61 -0.017 
0.04 63.61 -0.017 

0.o45 63.63 -0.016 
0.05 Ga63 -0.016 

0.055 Ga63 -0.021. 
0.06 63.63 -0.019 

0.065 63.63 -0.019 
0.07 63.63 -0.02 

0.075 63.63 -0.02 
0.06 63.63 -0.967 

0.085 63.63 -3.533 
0;09 63.63 -4.943 

0.095. 63.63 -4.152 
0.1 63.66 ·2.385 

0.1058 Ga66 ·1.724 
0.112 63.66 -1.85 

0.1185 63.66 ·1.548 
0.1255 63.66 -1.736 
0.1328 63.66 -2.014 
0.1407 63.63 -2.048 

0.149 63.66 -1.927 0.0083 
0.1578 63.66 -1.877 0.0171 
0.1672 63.61 ~1.884 0.0265 

0.177 63.61 ·1.875 0.0363 

Page 1of2 
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17mw16sf 

. 2/2612005 8:51:22 0.1875 63.61 -1.842 0.0468 0.899414 
212612005 8:51:22 0.1985 63.61 -1.82 0.0578 0.888672 • 2126/2005 8:51:23 0.2102 63.61 -1.8 0.0695 0.878906 
212612005 8:51:24 0.2227 63.61 -1.776 0.082 0.867188 
212612005 8:51:25 0.2358 63.61 -1.753 0.0951 0.855957 
212612005 8:51:25 0.2498 63.61 -1.728 0.1091 0.84375 
212612005 8:51:26 0.2647 63.59 -1.703 0.124 0.831543 
212612005 8:51:27 0.2803 63.59 -1.677 0.1396 0.818848 
2l26l2005 8:51:28 0297 63.59 -1.65~ 
2l26l2005 8:51:29 0.3147 63.61 -1.623 0.174 0.79248 
2/26/2005 8:51:30 0.3333 63.61 -1.594 0.1926 0.77832 
2l26f2005 8:5.1:32 0.3532 63.61 -1.567 0.2125 0.785137 
2126/2005. 8:51:33 0.3742 63.61 -1.538 0.2335 o.1509n 
2126/2005 8:51:34 0.3963 63.61 -1.508 0.2556 0.736328 
2/26/2005 .8:51:36 0.4198 63.61 -1.477 0.2791 0.721191 
2/26/2005 8:51:37 0.4447 63.61 -1.445 
2126/2005 8:51:39 0.4697 63.61 -1.416 0.329 0.691406 
2i26l2005 8:51:40 0.4963 63.61 -1.384 0.3556 0.675781 

. 2/26/2005 8:51:42 0.5247 63.61 -1.381 0.384 0.674316 
2126/2005 8:51:44 0.5547 63.61 -1.371 0.414 0.669434 
2126/2005 8:51:46 0.5863 63.61 -1.294 0.4456 0.631836 
2/26/2005 8:51:48 0~6213 63.61 -1.253 o .. 4806 0.611816 
212612005 8:51:50 0.658 63.61 ~1.218 0.5173 0.594727 
2l26l2005 8:51:52 0.6963 63 .. 61 -1.182 0.5556 0.577148 
2/26/2005 8:51:55 0.738 63.61 -1.146 0.5973 0.55957 
2l26l2005 8:51:57 0.7813 63.61 -1.112 0.6406 0.542969 
2/26/2005 8:52:00 0.828 63.59 -1.075 0.6873 0.524902 
2126/2005 8:52:03 0.8763 63.59 -1.04 0.7356. 0.507813 
2126/2005 8:52.'()6 0.928 63.59 -1.003 0.7873 0.489746 
2/26/2005 8:52:09 0.983 63.59 -0.967 
2/26/2005 8:52:13 1.0413 63.59 -0.929 0.9006 0.453613 
2126/2005 8:52:17 1.103 63.59 -0.89 0.9623 0.43457 
2l26f2005 8:52:21 1.168 63.57 -0.853 1.0273 0.416504 
2l26l2005 8:52:25 1.238 63.57 -0.818 1.0973 0.398438 
2/26/2005 8:52:29 1.3113 63.57 -0.78 1.1706 0.380859 
2/26/2005 8:52:34 1.3897 63.54 -0.744 1.249 0.363281 
2/26/2005 8:52:39 1.473 63.54 -0.706 • 2/26/2005 8;52:44 1.5613 63.54 -0.67 1.4~ 0.327148 
212612005 8:52:50 1.8547 . 63.52 -0.634 1.514 0.30957 
2126/2005 8:52:56 1.753 63.52 -0.599 1.6123 0.29248 
?f26l2005 8:53:02 1.858 63.5 -0.565 1.7173 0.275879 
2/26l2005 8:53:<>9 1.968 63.5 -0.531 1.8273 02592n 
2126/2005 8:53:16 2.0847 63.5 -0.499 
2126/2005 8:53:23 2.2097 63.5 -0.466 2.069 0227539 
2l26l2005 8:53:31 2.3413 63.5 -0.435 2.2006 0.212402 
2126/2005 8:53:39 2.4813 63.48 -0.404 2.3406 0.197266 
2126/2005 8:53:48 2.6297 63.48 -0.375 
2l26l2005 8:53:58 2.7863 63.5 -0.348 2.6456 0.169922 
2l26l2005 '8:54:08 2,953 63.48 -0.322 2.8123 0.157227 
2126/2005 8:54:18 3.1297 63.5 -0.295 2.989 0.144043 
2l26l2005 8:54:29 3.3163 63.5 -0.274 
2126/2005 8:54:41 3.5147 63.48 -0.252 3.374 0.123047 
2/26/2005 8:54:54 3.7247 63.48 -0.232 3.584 0.113281 
2126/2005 8:55:07 3.~ 63.48 -0.212 3.8056 0.103516 
2l26l2005 8:55:21 4.1813 63.45 -0.195 4.0406 0.095215 
2/26/2005 8:55:36 4.4297 63.45 -0.179 4.289 0.087402 
212612005 8:55:52 4.693 63.45 ·-0,164 . 4.5523 0.080078 

'2/26/2005 8:56:09 4.973 63.45 -0.15 4.8323 0.073242 
212612005 8:56:27 5.2697 63.43 -0.136 5.129 0.066406· 
2/26/2005 8:56:45 5.583 63.43 -0.124 5.4423 0.060547 
2/26l2005 8:57:05 5.9147 63.43 -0.113 5.774 0.055176 
2l26l2005 8:57:26 6.2663 63.43 -0.103 6.1256 0.050293 
2126/2005 8:57:49 6.6397 63.45 -0.094 6.499 0.045898 
2126/2005 8:58:13 7.0347 63.45 -0~086 6.894 0.041992 
2/26/2005 8:58:38 7.453 63.48 -0.08 7.3123 0.039063 
2/26/2005 8:59:04 7.8963 63.48 -0.072 7.7556 0.035156 
212612005 8:59:32 8.3663 63.48 -0.066 82256 0.032227 
2126/2005 9:00:02 8.8647 63.48 -0.061 8.724 0.029785 
2l26l2005 9:00:34 9.3913 63.48 -0.056 9.2506 0.027344 
212612005 9:01:07 9.9497 63.48 -0.051 9.809 0.024902 
212612005 9:01:43 10.5413 63.48 -0.047 10.4006 0.022949 
2126/2005 9:02:21 11.168 63.48 -0.043 11.0273 0.020996 • 
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In-Situ Inc. 

Report generated: 
Report from file: 
Win-Situ Version 

Serial number: 
Firmware Version 
Unit name: 

Test name: 

Test deliiled on: 
Test started on: 
Test stopped on: 

Data gathered using Logarithmic testing 
Maximum time between data points: 
Number of data samples: 

TOTAL DATA SAMPLES 

Channel number (1) 
Measurement type: 
Channel name: 

Channel number (2) 
Measurement type: 
Channel name: 
Sensor Range: 
Specific gravity: 
Mode: 
User-defined reference: 
Referenced on: 
Pressure head at reference: 

17mw16sr 

MiniTroll Pro 

2/27/2005 16:35:55 . 
... \SN11262 2005-02-26 090811 17mw16sr.bin 

4.51 

11262 
3.09 

17mw16sr 

2/26/2005 8:39:47 
2126/2005 9:08: 11 
NIA NIA . 

1 O.OC Minutes. 
96 

96 

Temperature 

P~e 

Pressure 
15PSIG. 

1 
TOC 

0 FeetH20 
test start 

13.935 Feet H20 

Chan(1) Chan(2) 
Temperatu Pressure 

Adjust ET 
Date Time ET (min) Fahrenheit Feet H20 min 

2126/2005 9:08:11 0 63.5 0 
2126'2005 9:00:11 0.005 63.54 -0.009 
2/26/2005. 9:00:12 0.01 63.54 -0.012 
2/26f2005 9:08:12 0.015 63.57 -0.013 
212612005 9:08:12 0.02 63.57. -0.014 
2/26/2005 9:00:13 0.025 63.57 -0.015 
2/26/2005 9:08:13 0.03 63.57 -0.015 
2126/2005 9:08:13 0.035 63.57 -0.015 
2126/2005 9:08:14 0.04 63.57 -0.015 
2/26f2005 9:08:14 0.045 63.59 -0.015 
2126/2005 9:08:14 0.05 63.59 -0.015 
212612005 9:08:14 0.055 63.59 -0.024 
2126/2005 9:08:15 o.o6 63.59 -0.01 
2/26f2005 9:08:15 0.065 63.59 -0.007 
2/26/2005 9:08:15 0;07 63.59 -0.014 
2126'2005 9:08:16 0.075 63.59 -0.017 
2/26f2005 9:08:16 0.08 63.59 -0.019 
2126'2005 9:00:16 0.085 63.59 -0.014 
2126'2005 9:08:17 0.09 63.59 0.605 
2/26f2005 9:08:17 0.095 63.59 6.201 
2126/2005 9:08:17 0.1 63.59 1.465 
2126/2005 9:08:18 0.1058 63;59 2.294 
212612005 9:08:18 0.112 63.59 2.39 
212612005 9:08:18 0.1185 63.59 2.243 
2/26/2005 9:08:19 0.1255 63.59 2.137 
2/26/2005 9:08:19 0.1328 63.59 2.228 
2126/2005 9:08:20 0.1407 63.59 2.154 0.0079 
2126/2005 9:08:20 0.149 63.59 2.127 0.0162 
2126/2005 9:08:21 0.1578 63.59 2.107 0.025 
2126/2005 9:08:21 0.1672 63.57 2.086 0~0344 

2126/2005 9:08:22 o.1n 63.57 2.063 0.0442 
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17mw16sr 

212612005 9:08:22 0.1875 63.57 2.038 0.0547 0.914722 
2126/2005 9:08:23 0.1985 63.57 2.012 0.0657 0.903052 • 212612005 9:08:24 0.2102 63.57 1.987 0.0774 0.891831 
2/26/2005 9:08:25 0.2227 63.57 1.959 0.0899 0.879264 
212612005 9:08:25 0.2358 63.54 1.931 0.103 0.866697 
212612005 9:08:26 0.2498 63.54 1.903 0.117 0.854129 
212612005 9:08:27 0.2647 63.54 1.874 0.1319 0.841113 
2126/2005 9:08:28 0.2803 63.54 1.845 0.1475 0.828097 
2126f2005 9:08:29 0.297 63.54 1.814 0.1642 0.814183 
2/26f2005 9:08:30 0.3147 63.54 1.783 0.1819 0.800269 
2/26f2005 9:08:31 0.3333 63.54 1.75 0.2005 0.785458 
2/26f2005 9:08:32 0.3532 63.54 1.718 0.2204 0.771095· 
2/26f2005 9:08:34 0.3742 63.54 1.684 
2/26f2005 9:08:35 0.3963 63.54 1.649 0.2635 0.740126 
2/26f2005 9:08:36 0.4198 63.54 1.614 0.287 0.724417 
2126l2005 9:08:38 0.4447 63.54 1.578 0.3119 0.708259 
2126/2005 9:08:39 0.4697 63.54 1.543 0.3369 0.692549 
2126/2005 9:08:41 0.4963 63.54 1.507 0.3635 0.676391 
2l26l2005 9:08:43 0.5247 63.54 1.471 0.3919 0.660233 
212612005 9:08:44 0.5547 63.54 1.433 0.4219 0.643178 
2126f2005 9:08:46 0..5863 63.54 1.396 0.4535 0.626S71 
2126/2005 9:08:48 0.6213 63.54 1.356 
2/26f2005 9:08:51 0.658 63.54 1.316 0.5252 0.590664 
2l26l2005 9:08:53 0.6963 63.54 1.275 0.5635 0.572262 
2/26f2005 9:08:55 0.738 63.54 1.234 0.6052 0.55386 
2l26l2005 9:08:58 0.7813 63.54 1.1.92 0.6485 0.535009 
2l26f2005 9:09:01 0.828 63.54 1.15 0.6952 0.516158 
2J26f2(i05 9:09:04 0.8763 63.52 1.109 0.7435 o.49n56 
2126f2005 9:09:07 0.928 63.54 1.068 0.7952 0.479354 
2l26l2005 . 9:09:10 0;983 63.52 1.024 0.8502 0.459605 
2l26l2005 9:09:14 1.0413 63.52 0~1 0.9085 0.440305 
2l26l2005 9:09:17 1.103 63.52 0.939 
2l26/2005 9:09-.21 1.168 63.52 0.898 1.0352 0.403052 
2l26l2005 9:09:25 1.238 63.~ 0.854 1.1052 0.383303 
2126/2005 9:09:30 1.3113 63.5 0.811 1.1785 0.364004 
2126/2005 9:09:35 1.3897 63.5 o.n1 1.2569 0..34805 
2l26l2005 9:09:40 1.473 63.5 0.729 . 1.3402 0..327199 .r 2l26l2005 9:09:45 1.5613 63.48 0.689 
2/26f2005 . 9:09:50 1.6547 63.48 0.65 1.5219 0.291741 
2/26/2005 9:09:56 1.753 63.48 0.611 1.6202 0.274237 
2l26l2005 9:10:03 1.858 63.48 Q.574 1.7252 0.25763 
2126/2005 9:10:<>9 1.968 63.48 0.538 1.8352 0.241472 
2126f2005 9:10:16 2.0847 . 63.48 0.503 • 
2l26l2005 9:10:24 2.2097 63.48 0.469 2.0769 0.210503 
2l26l2005 9:10:32 2.3413 63.48 0.436 2.2085 0.195691 
2l26l2005 9:10:40 2.4813 63.48 0.405 .2.3485 0.181777 
2126/2005 9:10:49 2.~7 63.48 0.375 
2126/2005 9:10:58 2.7863 63.48 0.348 2.6535 0.156194 
2l26f2005 9:11:08 2.953 63.48 0.322 2.8202 0.144524 
2l26f2005 9:11:19 3.1297 63.48 o.291IJIH!fili 111111 II 
2l26l2005 9:11:30 3.3163 63.48 0.273 3.1835 0.122531 
2l26l2005 9:11:42 3.5147 63.48 0.251 3.3819 0.112657 
2l26l2005 9:11:55 3.7247 63.45 0.229 • 3.5919 0.102783 
2126/2005 9:12:08 3.9463 63.45 0.209 3.8135 0.093006 
2126/2005 9:12:22 4.1813 63.45 0.192 4.0485 0.086176 
2126/2005 9:12:37 4.4297 63.43 0.176 4.2969 0.078995 
2l26l2005 9:12:53 4.693 63.41 0.162 4.5602 0.072711 
2l26l2005 9:13:10 4.973 63.41 0.148 4.8402 0.066427 
2l26l2005 9:13:27 5.2697 63.41 0.137 5.1369 0.06149 
2l26l2005 9:13:46 5.583 63.41 0.126 5.4502 0.056553 
2126/2005 9:14:06 5.9147 63.41 0.116 5.7819 0.052065 
2126/2005 9:14:27 6.2663 63.41 0.106 6.1335 0.047576 
2l26l2005 9:14:50 6.6397 63.39 0.098 6.5069 0.043986 
2126/2005 9:15:13 7.0347 63.41 0.09 6.9019 0.040395 
2/26f2005 9:15:38 7.453 63.41 0.065 7.3202 0.038151 
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TETRA-TECH NUS . 

• DRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Proie<:t No.: 
Charleston NWS 
N0528 

Test Type: Slug test, falling hea~. 

Radius of Well Casing (in.) : 

Effective Radius of Well Screen Qn.) : 
Length of Well Screen (ft.) : 
Time for 37% head change (min.) : 

Hydraulic Conductivity (K) : 

1 = r 
1=R 

10 .. L 
0.71 :::To 

2.33E .. Q3 ttJmin. 
3.89E-05 ftJsec. 

. 3.36E+OO ftJdav -:. 
1.19E-03 cmJsec. 

WelUBoring No.: 

Aquifer Type: 
Test Date: 

Equation: 

17MW161 
Sand with some to trace silt. 
Feb,05 

3~+ '.C-+/da.y K = r2 x Ln(IJR) 
. . · 2x L x To 

• ******SEE ADJUSTED SLUG TEST DATA PLOT ON A TT ACHED SHEETS****** 

• 
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~TRA-TECH NUS 

~DRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Charleston NWS 
N0528 

Test Type: Slug test, rising head. 

Done,By: ~ 
Checked By: S<rc, S { I ii> ( 0 5 

Radius of Well Gasing (in.) : 

Effective Radius of Well Screen (in.): 

· Length of Well Screen (ft.) : 

Time for 37% head change (min.) : 

Hydn1ulic ConductiVity (K) : 

1 = r 
1=R 

10 =L 
0.68 =To 

2.46E-03 ft.Im in. 
4.10E.:.os ft./sec. 
3.55E+OO ft./day 
1.25E-03 cmJsec. 

-:: 

Well/Boring No.: 

Aquifer Type: 

Test Date: 

17MW161 
Sand with some to trace silt. 
Feb,05 

Equation: 

3.G. {\( do..v r 2 x Ln(L/R) 1· K = ___ ...___... 
2 x L x To 

• ******SEE ADJUSTED SLUG TEST DATA PLOT ON ATTACHED SHEETS****** 

• 
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HYDRAULIC CONDUCTIVITY 
TESTINCrDATA SHEET 

Tetra Tech ti.JS. Inc. 

PRO.ECT NAME: .. Ci:t.!.~.~ ....... &&./..L .... ~.Y./. . .t' .. V . .J.7. ...... WEU/BORING NO.: . ).7. .. ~~.I: 
PRO.ECT NO.: ..... 0..;~.4:e. ...................... -....... GEOLOGIST: ..... f?.:r?.m .... f.?..~~~·························'············ 
Yt£LL DIAMETER: ... 7:................. SCREEN LENGTH/DEPTH: JJ):;/~ ... .l~::b.f .. ~.(?.-~ ...... lEST NO.: .. J..!: .. & ... 
STATIC WATER LEVEL (Depth/Elevatlon): .~.,.3..3. .............................................................. DA TE: ."?:z/?_~/~f!:. ....... 
'JEST TYPE (Rising/Falling/Constant -Heod): .~.~?..t~.~f'~tfJ..Ce ..... CHECKED: .•..• ~.~ ..... §.[J.j.J.~.;.. 

METHOD OF INDUCING .WATER LEVEL CHANGE: •• ~0..25.J..!!..~ ...... ~ .................................... PAGE .1. OF .J ... _. 
REFERENCE~ FOR,,,'M.. ~ (Top of Cottn9. Transdu_~r.,:!c.): 1.F..~~·····················-·•m•···-··· .. ··--·· .. ·•· 

":::: • . .. • ·- - ~ ~ \ .·a. -_ 

- ELAPSED MEASURED DRAwoori ELAPSED 
-TIME WATER LEVEL OR HEAD AH) TIME 

(min. or sec.) (feet) (feet) . (min. or Sec.) 

0.11 zo l~'-t57 0 ... 08'0 
O.t..~SB t. ae-, ()_ \S-7~ 
o.~1'1''2.. "· tt4(, (J. 24tt7 
O.$'t7 l.0"1,7 0.1~3 

0 .(;CfG.3 {)#<a8c; o.b'Z..l 3 
0~~1'3 0 ~q,, 0_ 8'2..-90 

to'-1 O.Q"S"r 0)'VB3o 
l.°?7113 6.JC[3 L 1;,\ l3 
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7o~ {) v l~ '1 L....occ 
<t.. '-Z-<t1 O.,.oct,br ~ .. ~7-'i7 

Tl lA-t.F-
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(feet) 

. ORAWDO;t !llEU SCHEM6JlC -
OR HEAD. AH) 

r"S ,__ ... WELL f 'I (feet) 
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In-Situ Inc. 

Report generated: 
Report from file: 
Win-Situ Version 

Serial number: 
Firmware Voooon 
Unit name: 

Testnal'llf!: 

Test defined on: 
Test started on: 
Test stopped on: 

17mw16if 

. MiniT roH Pro 

212712005 16:54:00 
•.. \SN11262 2005-02-26 102722 17mw16if.bin 

4.51 

11262 
3.09 

17mw16if 

2/26/2005 8:42:41 
2126/2005 10:27:22 

NIA NIA 

Data gathered using Loganlhmic testing 
Maxinlllm time betWeen data points: 10.000< Minutes. 

97 Number of data samples: 

TOTAL DATA SAMPLES 

Channel number ft] 
Measurement type: 
ChaMel·name: 

Channel number (2) 
Measurement we: 
Channel name: 
Sensor Range= 
Specific gravity: 

·Mode: 
User~ relerence: 
Referenced on: 
.Pressure head at reference: 

DatEl' 

2l26f2005 
2/26/2005 
2/26f2005 
2l26f2005 
2f26.l200S 
2l26f2005 
2f26.l200S 
2f26.l200S 
2f26.l200S 
2f26.l200S 
2f26.l200S 
2f26.l200S 
2126.'2005 
2126/2005 
2f26.l200S 
2/26f2005 
2f26.l200S 
2l26.l2005 
2f26.l200S 
2f26.l200S 
2f26.12005 
2f26.l200S 
2f26.l200S 
2f26.l200S 
2f26.l200S 
2f26.l200S 
2f26.l200S 
2f26.l200S 
2f26.l200S 
~ 

2/26f2005 

97 

Temperature 

Pressure 
Pressure 
15PSIG. 

1 
TOC · 

0 FeetH20 
test start 

13.343 Feet H20 

Chan{t) . Chan[2) 
· Temperatu Pressure 

A*51ET 
Time ET (min) Fahrenheit Feet H20 min 

--- -
10:27:22 0 64.06 0 
10:27:23 o.oo5 . 64.11 -0.009 
10-.27:23 0.01 64.13 .-0.012 
10:27:23 0.015 64.13 -0.013 
t0".27:24 0.02 64.13 -0.014 
10:27:24 0.025 64.15 -0.014 
10:27:24 0.03. 64.15 -0.015 
1()".27:25 0.035 .64.15 -0.015 
10:21:25 0.04 64.15 -0.015 
10:27:25 0.045 64.t5 -0.016 
10:27:25 0.05 64.15 -0.016 
10-.27:26 0.055 64.15 -0.016 
10:27:26 0.06 64.15 -0.016 
10:27:26 0.065 64.15 -0.016 
10:27:27 0.07 .64.t5 -0.016 
10:27:27 0.075 64.15 -0.015 
10-.27:27 0.08 64.15 ' -0.016 
10:27:28 0.085 64.15 -0.016 
1<)".27:28 0.09 64.18 -0.016 
10:27:28 0.095 64.18 -0.016 
10".27:28 0.1 64.18 -0.016 
10:27:29 0.1058 64.18 -0.018 
10:27:29 0.112 64.18 -0.017 
10:27:30 0.1185 64.18 -0.021 
10:27:30 . 0.1255 64.18 -0.018 
10-.27:30 0.1328 64.18 -0.015 
10:27:31 0.1407 64.18 -0.016 
10:27:31 0.149 64.18 -0.048 
10-.27:32 0.1578 64.18 -3.721 
10:27:32 0.1672 64.15 -4.362 
10:27:33 0.177 64.15 -2.457 
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17mw16if 

212612005 10:27:34 0.1875 64.13 

~H!;J.uJ~~~;;ho • 212612005 10:27:34 0.1985 64.13 
212612005 10:27:35 0.2102 64.13 
2/2612005 10:27:36 0.2227 64.13 -1.922 0.0125 0.916547 
2126/2005 10:27:37 0.2358 64.13 -1.887 0.0256 0.899857 
212612005 10:27:37 0.2498 64.13 -1.837 0.0396 0.876013 
2/26/2005 10:27:38 0.2647 64.13 -1.785 0.0545 0.851216 
2126/2005 10:27:39 0.2803 64.13 -1.745 0.0701 0.832141 
2/26/2005 10:27:40 0.297 64.13 -1.681~ 
2126/2005 10:27:41 0.3147 64.13 -1.625 0.1045 0.774917 
2/26/2005 10-.27:42 0.3333 64.11 -1.573 0.1231 0.750119 
2126/2005 10:27:44 ' 0.3532 64.11 -1.!~19 0.143 0.724368 
2/26/2005 10:27~45 0.3742 64.11 -1.A66 0.164 0.699094 
2!2fll2oo5 10:27:46 0.3963 64.11 -1.412 0.1861 0.673343 
2126/2005 10:27:48 0.4198 64.11 -1.357 0.2096 0.647115 
2126/2005 10:27:49 0.4447 64.11 -1.302 0.2345 0.620887 
2/26/2005 10:27:51 0.4697 64.09 -1.253 
2/26/2005 10:27:52 0.4963 64.09 -1.2 . 0.2861 0.572246 
2126/2005 10:27:54 0.5247 64.09 -1.148 0.3145 0.547449 
2126/2005 10:27:56 0.5547 64.06 -1.097 0.3445 0.523128 
2/26/2005 10:27:58' 0.5863 64.06 '-1.046 0.3761 0.498808 
2/26/2005 10:28:00 0.6213 64.04 -0.992 0.4111 0.473057 
2/26/2005 10:28:02 0.658 64.04 -0.941 0.4478 0.448736 
2/26/2005 10:28:04 0.6963 64.02 -0.889 
2126/2005 10-.28:07 0.738 64 -0.838 0.5278 0.399619 
2/26/2005 10:28:09 0.7813 63.97 -0.789 0.5711 0.376252 
2126/2005 1028:12 0.828 63.93 ,-0.739 0.6178 0.352408 
2126/2005 10:28:15 0.8763 63.88 -0.691 0.6661 0.329518 
2126/2005 10:28:18 0.928 63.84 -0.645 

'2126/2005 10:28:21 0.983 63.79 -0.599. 0.7728 0.285646 
212612005 10:28:25 1.0413 63.73 -0.555 0.8311 0.264664 
2/26/2005 10:2829 1.103 63.66 -0.511 0.8928 0.243681 
2126/2005 10:28:32 1.168 63.57 -0.47 0.9578 0.22413 
2126/2005 i0:28:37 1.238 63.48 -0.43 
2126/2005 10:28:41 1.3113 63.39 -0.393 1.1011 0.187411 
2126/2005 10:28:46 1.3897 63.27 '-0.356 1.1795 0.169766 • 2/26/2005 10:28:51 1.473 63.18 -0.322 1.2628 0.153553 
2126/2005 10:28:56 1.5613 63.09 -0.291 
2126/2005 1029:02 1.6547 62.98 -0.261 1.4445 0.124464 
2/26/2005 1029:08 1.753 62.89 -0.234 1.5428 0.111588 
2126/2005 10:29:14 1.858 62.8 -0.208 1.6478 0.099189 
2126/2005 10:29".20 1.968 62.71 -0.186 1.7578 0.088698 
2126/2005 10:29:27 2.0847 62.62 -0.164 1.8745 0.078207 
2126/2005 10:29:35 2.2097 62.53. -0.144 1.9995 0.06867 
212612005 10:29:43 2.3413 62.44 -0.128 2.1311 0.06104 
2/26/2005 1029:51 2.4813 62;37 -0.111 2.2711 0.052933 
2/26/2005 10:30:00 2.6297 62.31 -0.099 2.4195 0.04721 
2126/2005 10:30:10 2.7863 62.24 -0.087 2.5761 0.041488 
2126/2005 10:30".20 2.953 62.19 -0.077 2.7428 0.036719 
2/2612005 10:30".30 3.1297 62.13 -0.069 2.9195 0.032904 
2/26/2005 10:30:41 3.3163 62.08 -0.062 3.1061 0.029566 
2/26/2005 10:30:53 3.5147 62.04 -0.055 3.3045 0.026228 
2126/2005 10:31:06 3.7247 62.01 -0.05 3.5145 0.023844 
2126/2005 10:31:19 3.9463 61.99 -0.047 3.7361 0.022413 
2/26/2005 10:31:33 4.1813 61.97 -0.044 3.9711 0.020982 
2/26/2005 10:31:48 4.4297 61.95 -0.04 4.2195 0.019075 
2126/2005 10:32:04 4.693 61.95 -0.038 4.4828 0.018121 
2/26/2005 10:32".21 4.973 61.92 -0.035 4.7628 0.016691 
2/26/2005 10~:39 5.2697 61.92 -0.035 5.0595 0.016691 
2126/2005 10:32:57 5.583 61.92 -0.034 5.3728 0.016214 
2/26/2005 10:33:17 5.9147 61.92 -0.033 5.7045 0.015737 
2126/2005 10:33:38 6.2663 61.95 -0.031 6.0561 0.014783 
2/26/2005 10:34:01 6.6397 61.95 -0.031 6.4295 0.014783 
2126/2005 10:34:24 7.0347 . 61.97 -0.031 6.8245 0.014783 
2126/2005 10:34:50 7.453 61.99 -0.029 7.2428 0.013829 
2126/2005 10:35:16 7.8963 62.01 -0.029 7.6861 0.013829 
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In-Situ Inc. 

Report generated: 
Report from file: 
Win-Sito Version 

Serial number: 
Firmware Version 
Unit name: 

Test name: 

Test defined on: 
Test started on: 
TeSt stopped on: 

17mw16ir 

MiniT roll Pro 

2127/2005 16:57:02 
... \SN11262 2005-02-26103725 17mw16ir.bin 

4.51 

11262 
3.09 

17mw16ir 

2126/2005 8:43:22 
2126f2005 10:37:25 

NIA NIA 

Data gathered using Logarithmic testing 
Maximilm time between data poin· Minutes. 
Number of data samples: 84 

TOTAL DATA SAMPLES 

Channel number (1 J 
Measurement type: 
Channel name: 

Channel number (2) 
Measurement type: 
Channel name: 
Sensor Range: 
Specific gravity: 
Mode: 
User-defined reference: 
Referenced on: 
Pressure head at reference: 

Date 

84 

Temperature 

Pressure 
Pressure 
15 PSIG. 

1 
TOC 

O FeetH20 
test start 

13.372 Feet H20 

Tlme 

Chan{1) Chan(2) 
Temperatu Pressure 

~st ET 
ET (min) Fahrenheit Feet H20 min 

0 62.15 0 
0.005 62.19 -0.007 

0.01 62.19 -0.009 
0.015 62.22 -0.01 

0.02 62.22 -0.012 
0.025 62.22 -0.013 

0.03 62.22 -0.013 
0.035 62.22 -0.013 
0.04 62.24 -0.012 

0.045 62.22 -0.013 
0.05 62;24 -0.012 

0.055 62.24 -0.014 
0.06 62.24 Q.83 

0.065 62.24 3.78 
O.o7 62.24 4.707 

0.075 62;24 2.184 
0.08 62.24 2.569 

0.085 62.24 2.872 

h/ho 

PW Mia 2/26/2005 10:37,:25 
2/26/2005 10:37:25 
2l26f2005 10:37".25 
2/26/2005 10:37:26 
2/26/2005 10:37:26 
2126f2005 10:37:26 
212612oos 10:37:27 
2/26/2005 10:37:27 
2126f2005 10:37:27 
2/26/2005 10:37:27 
2126/2005 10:37:28 
2/26f2005 10:37:28 
212612005 10:37:28 
2/26l2005 10:37:29 
2126/2005 10:37:29 
2/26/2005 10:37:29 
212612(l05 10:37:30 
2/26/2005 10:37:30 
212612005 10:37:30 
2/26/2005 10:37:30 
2l26f2005 10:37:31 
2126f2005 10:37:31 
2126/2005 10:37:31 
2126f2005 10:37:32 
2126/2005 10:37:32 
2126f2005 10:37:33 
212612005 10:37:33 
212612005. 10:37:34 
2/26/2005 10:37:34 
212612005 10:37:35 
2/26/2005 10:37:35 

0.09 
0.095 

62.24 2.409 
62.24 2.579 ----ho 0.1 62.24 

0.1058 62.24 
0.112 62.26 

0.1185 62.26 
0.1255 62,24 
0.1328 62.26 
0.1407 62.26 

0.149 62.26 
0.1578 62.26 
0.1672 62.24 
o.1n 62.24 

2.486 
2.461 
2.425 
2.397 
2.358 
2.327 
2.291 
2254 
2.218 
2.186 
2.149 

0.005 0.96394 
0.0108 0.954246 

0.011 o.940281 
0.0235 0.92943 
0.0305 0.914308 
0.0378 0.902288 
0.0457 0.888329 

0.054 0.873982 
0.0628 0.860023 
0.0722 0.847615 

0.082 0.833269 
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212612005 10:37:36 0.1875 62.24 

• 212612005 10:37:37 0.1985 62.22 
212612005 10:37:37 02102 62.24 
2/2612005 10:37:38 0.2227 62.24 
212612005 10:37:39 0.2358 62.24 
2126/2005 10:37:40 0.2498 62.24 
2/26/2005 10:37:41 0.2647 6224 
212612005 10:37:42 0.2803 62.26 
212612005 10:37:43 0297 62.26 
212612005 10:37:44 0.3147 6228 
2126/2005 10:37:45 0.3333 62.28 
2126/2005 10:37:46 0.3532 62.31 
2126/2005 10:37:47 0.3742 62.33 
2/26/2005 10:37:48 0.3963 62.35 
2/26/2005 10:37:50 0.4198 62.37 
2/26/2005 10:37:51 0.4447 62.4 
2/26/2005 10:37:53 o.4697 62.42 
2/26/2005 10:37:54 0.4963 62.46 
2/26/2005 10:37:56 0.5247 62.4.9 
2126/2005 10:37:58 0.5547 62.53 

'2/26/2005 10:38:00 0.5863 62.58 
2/26/2005 10:38!02 0.6213 62.62 
2126/2005 10:38:04 0.658 62.67 
2126/2005 10:38:06 0.6963 62.73 
2126/2005 10:38:09 0.738 62.78 
212612005 10:38:12 0.7813 62.85 
2126/2005 10:38:14 0.828' 62.89 
2126/2005 10!38:17 0.8763 62.96 
2/26/2005 10:38:20 0.928 63.00 
212612005 10:38:24 0.983 63.07 
2126/2005 10:38:27 1.0413 63.14 
2/26/2005 10:38:31 1.103 6321 
212612005 10-.38:35 1.168 6325 
2/26/2005 10:38:39 1238 63.32 
2126f2005 10:38:43 1.3113 63.39 
2126/2005' 10:38:48 1.3897 63.43 
2126/2005 10:38:53 1.473 63.5 
212612005 10:38:58 1.5613 63.54 
2126/2005 10:39:04 1.6547 63.59 
212612oos 10:39:10 1.753 63.66 • 2126/2005 10:39:16 1.858 63.7 
2126/2005 10:39:23 1.968 63.75 
2126/2005 10:39:30 2.Cl847 63.79 
2126/2005 10:39:37 2.2097 63.84 
2/26/2005 10:39:45 2.3413 63.88 
2/26f2005 10:39:54 2.4813 63.93 
2126/2005 10:40:02 2.6297 63.97 
2126/2005 10:40:12 2.7863 64,02 
2/26f2005 10:40:22 2.953 64.04 
212612005 10:40:32 3.1297 64.09 
2126/2005 10:40:44 3.3163 64.13 
2126/2005 10:40:56 3.5147 64.15 
2/26f2005 10:41:08 3.7247 64.18 

• 

17mw16ir 

2.111 0.0925 0.818534 
2.01{'.if~~~I~J;Jtli,,!!Qg~ 

2.029 0.1152 0.786739 
1.9B8 0.1277 0.770841 
1.945 0.1408 0.754168 

1.9 0.1548 0.73672 
1.855 0.1697 0.719271 
1.808 0.1853 0.701047 
1.759 0.202 0.682047 
1.711 0.2197 0.663435 
1.661 0.2383 0.64404.8 
1.609 
1.558 
1.503 

1.45 
1.396 
1.344 

1.29 
1235 
1.181 

0.2792 
0.3013 
0.3248 
0.3497 
0.3747 
0.4013 
0.4297 
0.4597 

0.60411 
0.582784 
0.562233 
0.541295 
0.521132 
0.500194 
0.478868 
0.457929 

1.127····· 
1.07 

1.013 
0.959 
0.903 

0.5263 
0.563 

0.6013 
0.643 

0.414889 
0.392788 
0.37185 

0.350136 

0.849······ 0.793 
0.74 

0.689 
0.638 
0.589 

0.6863 0.329197 

0.7813 0.286933 
0.833 0267158 
0.888 0247383 

0.9463 0.228383 0.54 ____ _ 

0.495 
0.451 

0.41 
0.37 

1.073 
1.143 

1.2163 
12947 

0,191935 
0.174874 
0.158976 
0.143466 

0.334 ••••• 
0.298 
0.266 
0.237 
0209 
0.185 
0.162 
0.141 
0.123 
0.109 
0.095 
0.084 
0.072 
0.063 
0.057 
0.052 
0.045 

1.4663 
1.5597 
1.658 
1.763 
1.873 

1.9897 
2.1147 
2.2463 
2.3863 
2.5347 
2.6913 

2.858 
3.0347 
3.2213 
3.4197 
3.6297 

Page2ol2 

0.115549 
0.100141 
0.091896 
0.081039 
0.071733 
0.062815 
0.054672 
0.047693 
0.042264 
0.036836 
0.032571 
0.027918 
0.024428 
0.022102 
0.020163 
0.017449 



TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Profect Name: 

Project No.: 

. TestType: 

Charleston NWS 
N0528 
Slug test, falling head. 

DoneBy: ~ 

Checked By: Sf C ~ 1 I ~I 0 5 

Radius of Well Casing (in.): 

. Effective Radius of Well Screen (in.): 

length ol Well Screen (ft.) : 

Time for 37% head change (min.) : 

Hydraulic Conductivity (K) : 

1 = r 
1=R 

10 = L 
0.14 =To 

1.16E-02 ft./min. 
1.94E-04 ft./sec. 
1:67E+01 ftJday ~ 

5.91E-03 cm./sec.· 

Well/Boring No.: 

Aquifer Type: 
·rest Date: 

17MW16D 
Sa{ld with some to trace silt. 
Feb,05 

Equation: · 

17 .ft/ ~y K = r 2 
x Ln(LIR) 

lx L x To 

******SEE ADJUSTED SLUG TEST DATA PLOT ON ATTACHED SHEETS****** 

• 

• 

• 
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TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Charleston NWS 
N0528 

Test Type: Slug test, rising head. 

Radius of Well Casing fin.) : 

Effective Radius of Well Screen (in.): 

Length Of Well Screen (ft..) : 

Time for 37"k head change (min.) : 

Hydraulic Conductivity (K) : 

1 = r 
1=R 

10 =L 
0.12 =To 

1.42E-02 ftJmin. 
2.37E-04 ftJsec. 
2.05E+01 ftJday -:. 
7.22E-Q3 cmJsec. 

WelUBoring No.: 

Aquifer Type: 

Test Date: 

17MW16D 
Sand with some to trace silt. 
Feb,05 

Equation: 

20 r+f Ja.y K = ~
2 

x Ln(L/R) 
2 x L x To 

******SEE ADJUSTED SLUG TEST DATA PLOT ON ATTACHED SHEETS****** 

• 

• 

• 



10 

• 

• 



\ HYDRAULIC CONDUCTIVITY 
TESTING DATA SHEET 

Tetra Tech NUS, Inc. • 

PROJECT NAME: ... ~ .. B.~.~~.~ ....... ~~.2................................... WEU/BORING NO.: J7.~~J.~.D.. 
PROJECT NO.: .... Q.2..~.e............................... GEOLOGIST: .• ~F..(Y..~D. ... W .. &~~lUL.. .................................... . 

2,,Vl I l \ L 
WEU DIAME'TER: ........................... SCREEN LENGlH/OEPlH: .t0.~ ...... 32 .. ::.~2. .. Jk~.~-· lEST NO.: ....... ,. .............. .. 

STATIC WAlER LEVEL (Depth/Elevation): .... ~.:.'2? .. ~·-···~··................................................. DAlE: .?.::-::~~.::Q.~ ... · 
~ TEST TYPE (Rfslng/Falllng/Constont Head): .f .Af.-:k.1.~.t:BJ.~t~S.,. ... _... CHECKED: .... ::l.~ ..... ~J!:tl'?.?.. ... .. 
~ MElHOO oF INDUCING WAlER LEVEL CHANGE: .~.<.2b1.\0 ••. ;?.YJ.k......................................... PAGE ... I.. OF ... l .... . 
{ 
~~==:::f:td.~!.lla..!U:.!:f4-====:=:-.:...J:S::===1~1!6~~1:Q.....:::::::::::~ll:..==----=.:=_.:=_=..:_i 

Doptba Opel 

i-::;-;;.,-:;._.:...;;...."""--ll'-----1-,,-__,.___._--+-0-· 6.;;_'7...___,t 3:;;.._+------1-0_.;;_~ 0--.:.:...-c-_. .SZ Indicate SWL 

Depth on~ 

REMARKS: ri'rt-t-f ~l H~ 
.~ .. JJ>..9..8. ................... . 
fi.-""1l/ ............................................................ ~ .... ,., ........................... ~ 

. .f.~J.?.~.~~ .... H..!!:~ ........ : ....... . 

• 

11111111 ... ~!: ..... ~.5.".k .................. . 
...... ~ ............. ~.~-2 ................ . 

-t-1--t-:HH-+++-H .............. ,. ................................................................................. . 

'/. -::..- ~"f.i:" IV c.. H/;*!) 

CALCS,SKETCH MAPS, ETC.: 

11.i-t;,'"I µ Arf'I.. fi ~u .. 
'[_t#f'\AW \ (n cl '\t-""') 
/1tfun~ F-t\!l~ .,
~·~LL\r(. ftf;fl.'O) • 



In-Situ Inc. 

• Report generated: 
Report from Ille: 
Win-Situ Version 

Serial number: 
Armware Version 
Unit name: 

Test name: 

Test defined on: 
Test started-on: 
Test stopped on: 

Data gathered using Logarithmic t~ 
Maximum time between data poiots: 10.0000 
Number of data samples: 

TOTAL DATA SAMPLES 

Ctiannet number [1] 
Measurement type: 

. Channel name: 

Channel riumber 121 
Meas,urement type: 

. Channel name: 
Sensor Range: 
Specific gravity: 
Mode: 

• User-defiiled reference: 
Referenced on: 
Pressure head ai reference: 

Date 

2/26/2005 
2/26/2005 
2/26/2005 
2/26/2005 
2/26/2005 
2/26/2005 
2/26/2005 
2/26/2005 
2/26/2005 
2/26/2005 
2/26/2005 
2l26l2005 
2126/2005 
212612005 
2126/2005 
212&12005 
2/26/2005 
2/26/2005 
2/26/2005 
2126/2005 
.2/26/2005 

2126/2005 
2/26/2005 

• 2/26t2005 
2/26/2005 

17mw16df 

MiniTroll Pro 

2127/2005 16:47:32 
••• \SN11262 2005-02-26 100657 17mw16dfrt.bin 

. 4.51 

11262 
3.09 

17mw16dfrt 

2l26/2005 10:02:19 
2/26/2005 1o:o8:57 
NIA NIA 

Minutes. 
74 

74 

i:_emperature 

Pressure 
Pressure 
15PSIG. 

1 
TOC 

OFeetH20 
test start 

13.489 Feet H20 

Chan{1) Chan{2] 
Tempera.tu Pressure 

Tune ET (min) Fahrenheit Feet H20 
------ -------

10:08:57 0 64.04 0 
10:08:57 01005 64.11 -4.422 
10:08:57 0.01 64.11 -2.265 
10:08:58 0.015 64.13 ·2.874 
10:08:58 0.02 64.13 ·2.946 
10:00:58 0.025 64.13 ·2.342 
10:08:59 0.03 64.13 ·2.088 
10:08:59 0.035 64.13 ·2.083 
10:08:59 0.04 64.13 -1.55 
10:08:59 0.045 64.13 ·1.157 
10:09:00 0.05 64.13 ·1.093 
10:09:00 0.055 64.13 -1.052 
10:09:00 0.06 64.13 -1.116 
10:09:01 0.065 64.13 -1.178 
10:09:01 0.07 64.13 ·1.203 
10:09:01 0.075 64.13 ·1.188 
10:09:02 0.08 64.15 ·1.139 
10:09:02 0.085 64.13 ·1.081 
10:09:02 0.09 64.13 ~1.023 

10:09:02 0.095 64.13 -0.973 
10:09:03 0.1 64.13 -0.935 
10:09:03 0.1058 64.13 -0.892 
10:09:03 0.112 64.13 -0.854 
10:09:04 0.1185 64.13 -0.812 
10:09:04 0.1255 64.13 -0.771 

Page 1of2 

Adjust ET 
min 

0.005 
0.01 

0.015 
0.02 

0.025 

0.035 
0.04 

0.045 
0.05 

0.055 

0.065 
0.0708 

0.077 
0.0835 
0.0905 

Mlo 

Ill It 

ho 
0.744119 
0.555449 
0.524724 
0.505041 
0.535766 

0.577532 
. 0.570331. 
0.546807 
0.518963 
0.491119 

0.448872 
0.428229 
0.409986 
0.389822 
0.370139 



17mw16df 

2126/2005 10:09:05 0.1328 64.13 -0.731 ft;jjl'®1ille~ 
2126/2005 10:09:05 0.1407 64.13 -0.69 0.1057 0.331253 • 212612005 10:09:06 -0.149 64.13 -0.65 0.114 0.31205 
212612005 10:09:06 0.1578 64.13 -0.61 0.1228 0.292847 
212612005 10:09:07 0.1672 64.09 -0.568 0.1322 0.272684 
212612005 10:09:07 0.177 64.09 -0.531 0.142 0.254921 
212612005 10:09:08 0.1875 64.06 

-0.495 ___ 

212612005 10:09:09 0.1985 64.06 -0.459 0.1635 0.220355 
2126/2005 10:09:09 0.2102 64.04 -0.427 0.1752 0.204993 
2126/2005 10:09:10 o.2227 64.04 -0.394 0.1877 0.18915 
212612005 10:09:11 0.2358 64.04 -0.363 
212612005 10:09:12 0.2498 64.02 -0.246 0.2148 0.118099 
2126/2005 10:09:13 0.2647 64 -0.3 0.2297 0.144023 
2126/2005 10:09:14 0.2803 64 -0.279 0.2453 0.133941 
212612005 10:09:15 0.297 63.97 -0.254 0.262 0.12194 
212612005 10:09:16 o.3147 63.95 -0.231 0.2797 0.110896 
2126/2005 10:09:17 0.3333 63.93 -0.209 0.2983 0.100336 
2/26/2005 10:09:18 0.3532 63.93 -0.169 0.3182 0.090735 
2126/2005 10:09:19 0.3742 63.91 -0.17 0.3392 0.081613 
2126/2005 10:09:21 0.3963 63.88 -0.153 0.3613 0.073452 
2126/2005 10:09;22 0.4198 63.86 -0.137 0.3848 o.065n1 
2126/2005 10:09:23 0.4447 63.84 -0.123 0.4097 0.059049 
212612005 10:09:25 0.4697 63.82 -0.112 0.4347 0.053769 
212612005 10:00-.27 0.4963 63.79 . -0.101 0.4613 0.048488 
212612005 10:09:28 0.5247 63.77 -0.091 0.4897 0.043687 
212612005 10:09:30 0.5547 63.75 -0.083 0.5197 0.039846 
2126/2005 10:09:32 0.5863 63.73. -0.074 0.5513 0.035526 
2126/2005 10:09:34 0.6213 63.7 -0.068 0.5863 0.032645 

.212612005 10:09:36 0.658 63.68 -0.063 0.623. 0.030245 
2126/2005 10:09:39 0.6963 63.66 -0.057 0.6613 0.027364 
2126l2005 10:09:41 0.738 63.63 -0.053 0.703 0.025444 
212612005 10:09:44 0.7813 63.61 -0.049 0.7463 0.023524 
2/26l2005 10:09:46 0.828 63.59 -0.045 . 0.793 0.021603 
2l26l2005 10:09:49 0.8763 63.57 -0.042 0.8413 0.020163 • 2126/2005 10:09:52 0.928 63.54 -0.04 0;593 0.019203 
212612005 10:09:56 0.983 63.52 -0.037 0.948 0.017763 
2126/2005 10:09:59 1.0413 63.52 -0.035 1.0063 0.016803 
2126/2005 10:10:03 1.103 63.48 -0.033 1.068 0.015843 
2126/2005 10:10:07 1.168 63.48 -0.03 1.133 0.014402 
2l26l2005 10:10:11 1.238 63.45 -0.03 1.203 0.014402 
212612005 10:10:15 1.3113 63.43 -0.029 1.2763 0;013922 
2126/2005 10:10:20 1.3897 . 63.41 -0.026 1.3547 0.012482 
2126/2005 10:10:25 1.473 63.41 -0.026 -'1.438 0.012482 
212612005 10:10:30 1.5613 63.39 -0.024 1.5263 0.011522 
212612005 10:10:36 1.6547 63.36 -0.025 1.6197 0.012002 
212612005 10:10:42 1.753 63.34 -0.029 1.718 0.013922 
2126/2005 10:10:48 1.858 63.32 -0.022 1.823 0.010562 
2126/2005 10:10:55 1.968 63.3 -0.022 1.933 0.010562 
212612005 10:11:02 2.0847 63.27 -0.022 2.0497 0.010562 

• 
Page 2 ol 2 



In-Situ Inc. 

• Report generated: 
Report from file: 
Win-Situ Version 

Serial number: 
Firmware Version 
Unit name: 

Test name: 

Test defined on: 
Test started on: 
Test stopped oo: 
Data gathered using logarithmic testing 

Maximum time between data points: ·10.0000 
Number of data samples: 

TOTAL DATA SAMPLES 

Channel number (1) 
.Measurement type: 
Channel name: 

Channel number (2) 
Measurement type: 
Channel.name: 
Sensor Range: 
Specific gravity: 
Mode: 

• User-defined reference: 
Referenced on: 
Pressure head at reference: 

Date 

2126/2005 
2/26/2005 
2126/2005 
2/26/2005 
2126/2005 
2126/2005 
2126/2005 
2126/2005 
2126/2005 
2/26/2005 
2/26/2005 
2126/2005 
2l26l2005 
212612005 
2/26/2005 
2126/2005 
2126/2005 
2126/2005 
2126/2005 
2126/2005 
2/26/2005 
2126/2005 
212612005 

• 2.l26!2005 
212612005 

17mw16dr 

MiniT roll Pro 

2127/2005 16:41:59 
... \SN11262 2005-02-26 09523617mw16dr.bin 

4.51 

11262 
3.09 

17mw16dr 

2126/2005 8:41 :53 
212612005 9:52:36 
NIA NIA 

Minutes. 
65 

65 

Temperature 

Pressure 
Pressure 
15PSIG. 

1 
TOC 

0 FeetH20 
test start . 

13.487 Feet H20 

Chan(1] Chan(2) 
Temperatu Pressure 

Adjust ET 
1Trne ET(min) Fahrenheit Feet H20 min 

----------
9:52:36 0 63 0 
9:52:36 0.005 63.05 -0.009 
9:52:36 0.01 63.05 -0.013 
9:52:37 0.015 63.07 -0.013 
9:52:37 0.02 63.07 -0.015 
9:52:37 0.025 63.07 -0.017 
9:52:38 0.03 63.07 -0.017 
9:52:38 0.035 63.07 -0.014 
9:52:38. 0.04 63.07 -0.018 
9:52:39 0.045 63.07 -0.017 
9:52:39 0.05 63.09 -0.017 
9:52:39 0.055 63.07 -0.02 
9:52:39 o;oo 63.07 -0.015 
9:52:40 0.065 63.07 0.511 
9:52:40 0.07 63.09 ' 5.089 
9:52:40 0.075 63.07 2.56 
9:52:41 0.08 63.09 3.133 
9:52:41 0.085 63.09 2.514 
9:52:41 0.09 63.09 2.073 0.005 
9:52:42 0.095 63.09 1.875 0.01 
9:52:42 0.1 63.09 1.n9 
9:52:42 0.1058 63.09 1.701 0.0208 
9:52:43 0.112 63.09 1.609 0.027 
9:52:43 0.1185 63.09 1.511 
9:52:43 0.1255 63.09 1.41 0.0405 

Page 1of2 

h/ho 

r .,, 

ho 
0.824582 
0.745823 

o.676611 
0.640016 

0.560859 



17mw16dr 

2126/2005 9:52:44 0.1328 63.09 1.315 0.0478 0.523071 
2126/2005 9:52:44 0.1407 63.09 1.223 0.0557 0.486476 • ~~"·~=-= 2126/2005 9:52:45 0.149 63.09 1.132 · . "' · .• ~w.:.&~~l~ 
212612005 9:52:45 0.1578 63.09 1.045 0.0728 0.415672 
212612005 9:52:46 0.1672 63.05 0.967 0.0822 0.384646 
2126/2005 9:52:46 0.177 63.05 . 0.889 0.092 0.35362 
2126/2005 9:52:47 0.1875 63.05 O.B14~ 
212612005 9:52:48 0.1985 63.05 0.746 0.1135 0.296738 
212612005 9:52:48 0.2102 63.05 0.68 0.1252 0.270485 
212612005 9:52:49 0.2227 63.05 0.616 0.1377 0.245028 
2/26/2005 9:52:50 0.2358 63.05 0.557 
2126/2005 9:52:51 0.2498 63.05 0.502 0.1648 0.199682 
2126/2005 9:52:52 0.2647 63.07. 0.452 0.1797 0.179793 
2/26/2005 9:52:53 0.2803 63.07 0.404 0.1953 0.1607 
2/26/2005· 9:52:54 0.297 63.07 0.36 
2126/2005 9:52:55. 0.3147 63.07 0:322 0.2297' 0.128083 
212612005 9:52:56 0.3333 63.07 0.287 0.2483 0.114161 
212612oos 9:52:57 0.3532 63.09 0.255 0.2682 0.101432 
2126/2005 9:52:58 0.3742 63.09 0.225 0.2892 0.089499 
212612005 9:53:00 0.3963 63.12 .0.2 0.3113 ·0.079554 
2/26/2005 9".53:01 0.4198 63.12 0.176. 0.3348 0.070008 
2126/2005 9:53:02 0.4447 63.14 0.157 0.3597 0.06245 
212612005 9:53:04 0.4697 63.16 0.14 0.3847 0.055688 
2126/2005 9:53:06 0.4963 63.16 0.125 0.4113 0.049722 
2/26/2005 9:53:07 0.5247 63.1.8 0.112 0.4397 0.044551 
2126/2005 9:53:09 0.5547 63.21 0.101 0.4697 0.040175 
2126/2005 9:53:11 0.5863 63.21 0.091 0.5013 0.036197 
2126/2005 9:53:13 0.6213 63.23 0.083 0.5363 0.033015 
212612005 9:53:15 0.658 63.25 0.076 0.573 0.030231 
2/26/2005 9:53:18 0.6963 63.27 0.069 0.6113 0.027446 
2/26/2005 9:53:20 0.738 63.3 0.064 0.653 0.025457 
212612.oos 9:53:23 0.7813 63.32 0.059 0.6963 0.023469 
2/26/2005 9:53:25 0;828 63.34 0.056. 0.743 0.022275 
2/26/2005 9:53:28 0.8763 63.36 0.051 0.7913 0.020286 • 2126/2005 9:53:31 0.928 63.39 0.048 0.843 0.019093 
2126/2005 9:53:35 0.983 63.41 0.046 0.898 0.018298 
212612005 9:53:38 1.0413 63.43 0.042 0.9563 0.016706 
212612005 9:53:42 1.103 63.45 0.04 1.018 0.015911 
212612005 9:53:46 1.168 63.48 0.039 1.083 0.015513 
2l26l2005 9:53:50 1.238 63.5 0.037 1.153 0.014718 

• 
Page 2 of 2 



.TRA-TECB NUS · 

~DRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Charleston NWS 
N0528 

Testfype: Slug test, falling head. 

. Done By: :s.ut:._ 
Checked By: s :re.. 5111-I 0 s 

Radius of Well casing (in.) : 

Effective Radius of Well Screen (in.) : 

Length of Well Screen (ft.) : 

Time for 37% head ch8nge (min.) : 

Hydraulic Conductivity (K) : 

1 = r 
1=R 

10=L 
2.08 =To 

8.01E~04 ftJmin. 
1.34E-05 ftJsec. 
1.15E+OO ftJday :: 

4.07E".'04 cmJsec. 

Well/Boring No.: 

Aquifer Type: 
Test Date: 

17MW17S 
Sand with some to trace silt. 
Feb,05 

Eqy;:ttion: 

1. 2tt/d~1.1 r
2 

x Ln(IJR) 
1 K = lx L x To · 

• ****"*SEE ADJUSTED SLUG TEST DATA PLOT ON ATTACHED SHEETS****** 

• 
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~TRA-TECH NUS 

.. DRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Charleston NWS 
N0528 

Test Type: Slug test, rising head. 

DoneBy: ~~ 
Checked By: s:rc. s 11 ~ /o !:. 

Radius of Well Casing (in.): 

Effective Radius of Well Screen (in.): 

Length of Well Screen (ft.): 
Time for 37% head change (min.) : 

1 = r 
1~R 

10 =L 
2.40 =To 

Well/Boring No.: 

Aquifer Type: 

Test Date: 

17MW17S 
·Sand with some to trace silt. 
Feb,05 

Equation: 
Hydraulic Conductivity (K) : 6.93E-04 ftJmin. 

1.15E-05 ftJsec. 
9.97E-01 ttJdav = 
3.52E-04 cmJsee. 

1¢+/do.y r2 x Ln(L/R) 
K=-------

lx L x To 

• *"*-*SEE ADJUSTED SLUG TEST DATA PLOT ON ATTACHED SHEETS****** 
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In-Situ Inc. 

Report generated: 
Report from file: 
Win-Situ Version 

Serial number: 
Arrnware Version 
Unit name: 

Test name: 

Test defined on: 
Test slarted on: 
Test stopped on: 

17mw17sf 

MiniTroll Pro 

311/2005 8:52:20 
... \SN11262 2005-02-28 133109 17mw17sl.bin 

4.51 

11262 
3.09 

17mw17sf 

2/28/2005 12:50:57 
2128/2005 13:31:09 
NIA NIA 

Data gathered using Logarithmic testing 
Maximum time between data points: 
Number Or data samples: 

1Minutes. 
105 

TOTAL DATA SAMPLES 

Channel number (1) 
Measurement type: 
Channel name: 

Channel number [2) 
·Measurement type: 
Channel name: 
Sensor Range: 
Specific gravity: 
Mode: 
User~fined reference: 
Referenced on: 
Pressure head at reference: 

Date 

2128/2005 
2128/2005 
2/28/2005 
2/28/2005 
2/28/2005 
2/28/2005 
2128/2005 
2/28/2005 
2/28/2005 
2128/2005 
2/28/2005 
2/28/2005 
2/28/2005 
2128/2005 
2128/2005 
2128'2005 
2/28/2005 
2/28/2005 
2128/2005 
2128/2005 
2/28/2005 
2128'2005 
2/28/2005 
2/28/2005 
2/28/2005 
2128/2005 
2/28/2005 
212812005 
2128'2005 
2/28/2005 
212812005 

105 

Temperature 

Pressure 
Pressure 
15 PSIG. 

1 
TOC 

O FeetH20 
test start 

13.919 Feet H20 

Chanl1l Chan(2] 
Temperatu Pressure 

Adjust ET 
Time ET (min) Fahrenheit Feet H20 min· 

13:31:09 0 62.91 0 
13:31:10 0.005 62.96 -0.009 
13:31:10 0.01 62.98 -0.012 
13:31:10 O.Q15 62.98 -0.013 
13:31:10 0.02 63 -0.014 
13:31:11 0.025 63 -0.014 
13;31:11 0.03 63 -0.015 
13:31:11 0.035 63 -0.016 
13:31:12 0.04 63 -0.016 
13:31:12 0.045 63 -0.016 
13:31:12 0.05 63 -0.016 
13:31:13 0.055 63 -0.016 
13:31:13 0.06 63 -0.016 
13:31:13 0.065 63.03 -0.016 
13:31:13 0.07 ·63.03 -0.016 
13:31:14 0.075 63.03 -0.016 
13:31:14 0.06 63.03 -0.016 
13:31:14 0.085 63.03 -0.016 
13:31:15 0.09 63.03 -0.017 
13:31:15 0.095 63.03 -0.017 
13:31:15 0.1 63.03 -O.Q18 
13:31:16 0.1058 63.03 -0.016 
13:31:16 0.112 63.03 -0.017 
13:31:16 0.1185 63.Q3 -0.017 
13:31:17 0.1255 63.03 -0.021 
13:31:17 0.1328 63.03 -0.015 
13:31:18 0.1407 63.03 -0.018 
13:31:18 0.149 63.03 -0.016 
13:31:19 0.1578 63.03 -2.838 
13:31:19 0.1672 63 -4.084 
13:31:20 0.177 63 -2.378 
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17mw17sf 

2128/2005 13:31:20 0.1875 63 -2.481 

• 212812005 13:31:21 0.1985 63 -1.449 
212812005 13:31:22 0.2102 62.98 -1.659 
2/2812005 13:31:23 0.2227 62.98 -2.081 lll\~%'tilt7~'i%Ylil ho 
212812005 13:31:23 0.2358 62.98 -1.784 0.0131 0.85728 
212812005 13:31:24 0.2498 62.98 -1.799 0.0271 0.864488 
212812005 13:31:25 0.2647 62.98 -1.831 0.042 0.879865 
212812005 13:31:26 0.2803 62.98 -1.76 0.0576 0.845747 
2128/2005 13:31:27 0.297 62.98 -1.759 0.0743 0.845267 
2128/2005 13:31:28 0.3147 62.98 -1.7?8 0.092 0.83037 
212812005 13:31:29 0.3333 62.98 -1.708 0.1106 0.820759 
2128/2005 13:31:30 0.3532 62.98 -1.681 0.1305 o.8onas 
2128/2005 13:31:32 0.3742 62;98 -1.658 0.1515 0.796732 
2l28l2005 13:31:33 0.3963 62.98 -1.641 0.1736 0.788563 
2128/2005 13:31:34 0.4198 62.98 -1.61 0.1971 o.n313ffl 
2128/2005 13:31:36 0.4447 62.98 -1.587 0.222 0.762614 
2128/2005 13:31:37 0.4697 62.98 -1.562 0.247 0.750601 
2128/2005 . 13:31:39 0.4963 62.98 -1.535 0.2736 0.737626 
2128/2005 13:31:41 0.5247 62.98 -1.509 0.302 0.725132 
2128/2005 13:31:42 0.5547 62.98 ~1.48 0.332 0.711197 
2128/2005 13:31:44 0.5863 63 -1.45 0.3636 0.69678 
2128/2005 13:31:46 0.6213 62.98 -1.422 0.3986 0.683325 
212812005 13:31:49 0.658 62.98 -1.392 0.4353 0.668909 
2128/2005 13:31:51 0.6963 63 -1.36 
2128/2005 13:31:53 0.738 63 -1.329 0.5153 0.638635 
2128/2005 13:31:56 0.7813 63 -1.297 0.5586· 0.623258 
212812oos 13:31:59 0.828 63 -1.264 0.6053 0.6074 
2128/2005 13:32:02 0.8763 63 -1.232 0.6536 0.592023 
2128/2005 13:32'.05 0.928 63 ·1.199 0.7053 0.576165 
212812005 13:32.-0S 0.983 63 -1.166 0.7603 0.560308 
2128/2005 13:32:12 1.0413 63 ·1.132 0.8186 0.543969 
2128/2005 13:32:15 1.103 63 -1.099 0.8803 0.528111 
2128/2005 13:32:19 1.168 63 -1.065 
2l28l2005 13:32:23 1.238 63 -1.03 1.0153 . 0.494954 
2128/2005 13:32:28 1.3113 63 -0.995 1.0886 0.478136 
2128/2005 13'.32:33 1.3897 63 -0.96 1.167 0.461317 

• 2128/2005 13:32:38 1.473 63 -0.922 1.2503 0.443056 
2128/2005 13:32:43 1,5613 63 -0.886 1.3386 0.425757 
2128/2005 13:32:48 1.6547 63 -0.847 
2128/2005 13:32:54 1.753 63 -0.811 1.5303 0,389716 
2128/2005 13:33:01 1.858 63 -o.n4 1.6353 0.371937 
2128/2005 13:33:07 1.968 63 -0.738 1.7453 0.354637 
2128/2005 13:33:14 2.0847 63 -0.701 1.862 o.336857 
2128/2005 13:33:22 2.2097 63 -0.665 
2128/2005 13:33:30 2.3413 63 -0.631 2.1186 0.30322 
2128/2005 13:33:38 2.4813 63 -0.595 2.2586 0.28592 
2128/2005 13:33:47 2.6297 62.98 -0.561 
2128.12005 13:33:56 2.7863 62.98 -0.528 2.5636 0.253724 
2128/2005 13:34:06 2.953 62.98 -0.495 2.7303 0.237866 
2128/2005 13:34:17 3.1297 62.98 -0.463 
2l28l2005 13:34:28 3.3163 62.98 -0.433 3.0936 0.208073 
2128/2005 .13:34:40 3.5147 62.98 -0.406 3.292 0.195099 
2l28l2005 13:34:53 3.7247 62;98 -0.381 
212812005 13:35:06 3:9463 62.98 -0.356 3.7236 0.171072 
2128/2005 13:35:20 4.1813 62.98 -0.33 3.9586 0.158578 
2128/2005 13:35:35 4.4297 62.98 -0.306 4.207 0.147045 
2128/2005 13:35:51 4.693 62.96 -0.283 4.4703 0.135992 
2128/2005 13:36:08. 4.973 62.94 -0.259 4.7503 0.124459 
2128/2005 13:36:25 5.2697 62.91 -0.237 5.047 0.113888 
2128/2005 .13:36:44 5.583 62.89 -0.215 5.3603 0.103316 
2128/2005 13:37'.04 5.9147 62.87 -0.195 5.692 0.093705 
212812005 13:37:25 6.2663 62.87 -0.175 6.0436 0.084094 
2128/2005 13:37:48. 6.6397 62.85 -0.158 6.417 0.075925 
2128/2005 13:38:11 7:0347 62.85 -0.143 6.812 0.068717 
2/28l2005 13:38:36 7.453 62.82 -0.126 7.2303 0.060548 
2/28/2005. 13:39:03 7.8963 62.82 -0.106 7.6736 0.050937 
2128/2005 13:39:31 8.3663 62.82 -0.091 8.1436 0.043729 
2128/2005 13:40:01 . 8.8647 62.82 -0.081 8.642 0.038924 
2128/2005 13:40:33 9.3913 62.8 -0.078 9.1686 0.037482 
2128/2005 13:41:06 9.9497 62.8 ·-0.011 9.727 0.034118 
2128/2005 13:41:42 10.5413 62.78 -0.057 10.3186 0.027391 

• 2128/2005 13:42:19 11.168 62.78 -0.047 10.9453 0.022585 
2128/2005 13:42:59 11.8313 62.76 -0.038 11.6086 0.01826 
2128/2005 13:43:41 12.5347 62.73 -0.034 12.312 0.016338 
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In-Situ Inc. 

Report generated: 
Report from file: 
Win-Situ Version 

Serial number. 
Firmware Version 
Unit name: 

Test name: 

Test defiried on: 
Test started on: 
Test stopped on: 

17mw17sr 

MiniT roll Pro 

311/2005 8:59:49 
... \SN112622005-02-28 134804 17mw17sr.bin 

4.51 

11262 
3.09 

17mw17sr 

2/28/2005 12:51:39 
2/28l2005 13:48.1)4 
NIA NIA 

Data .gathered using Logari1hmic testing 
Maximum time between data points: 
Number of data samples: 

10.C Minutes. 
104 

TOTAL DATA SAMPLES 

Channel number (1) 
Measurement type: 
Channel name: 

. Channel number (2) 
Measurement type: 
Channel name: 
Sensor Range: 
Specific gr&Vity: 
Mode: 
User-deliried reference: 
Referenced on: 
Pressure head at reference: 

Date 

2128/2005 
2128l2005 
2l28l2005 
2128l2005 
2/28/2005 
2128/2005 
2128/2005 
2l28l2005 
2/28/2005 
212ei2o05 
2128l2005 
2128/2005 
2/28/2005 
2128/2005 
2128l2005 
2/28/2005 
2128/2005 
2128/2005 
2128/2005 
2128/2005 
2128/2005 
2128/2005 
2/28/2005 
212812005 
2128/2005 
2128/2005 

1o4 

Temperature 

Pressure 
Pressure 
15PSIG. 

1 
TOC 

0 FeetH20 
test start 

13.935 Feet H20 

Chan[1) Chan[2) 
Ternperatu Pressure 

Adjust ET 
Tune ET (min) Fahrenheit Feet H20 min· h/ho 

13:48:04 0 62.67 0 
13:48:04 0.005 62.71 -0.008 
13:48:04 0.01 62.73 -0.012. 
13:48:<>5 0.015 62.73 -0.013 
13:48:05 0.02 62.73 -0.014 
13:48:05 0.025 62.73 ·-0.014 
13:48:06 0.03 62.76 -0.015 
13:48:06 0.035 62.76 -0.015 
13:48:06 0.04 62.76 -0.015 
13:48:06 0.045 62.76 -0.016 
13:48:07 0.05 62.76 -0.015 
13:48:07 0.055 62.76 -0.015 
13:48:07 0.06 62.76 -0.016 
13:48:08 0.065 62.76 -0.016 
13:48:08 0.07 62.76 -0.016 
13:48;08 0.075 62.76 -0.037 
13:48:09 0.08 62.76 0.071 
13:48:09 0.085 62.76 0.738 
13:48:09 0.09 62.76 5.128 
13:48:09 0.095 62.76 4.145 
13:48:10 0.1 62.76 0.578 
13:48:10 0.1058 62.78 3.572 
13:48:10 0.112 62.76 1.979 
13:48:11 0.1185 62.76 2.467 
13:48:11 0.1255 62.78 2.178 
13:48:12 0.1328 62.78 2.484 

2.14 

:hid 11a 

2128/2005 13:48:12 
2128/2005 13:48:13 

0.1407 62.78 
0.149 62.78 2.289 ...... ho 

2128/2005 13:48:13 0.1578 
212812005 13:48:14 0.1672 
2128/2005 13:48:14 0.177 

62.78 2.279 
62.73 2.2.21 
62.73 2.205 
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17mw17sr 

2128/2005 13:48:15 0.1875 62.73 2.196 0.0385 0.959371 • 2/28/2005 13:48:16 0.1985 62.73 2.181 0.0495 0.952818 
2128/2005 13:48:16 0.2102 62.73 2.163 0.0612 0.944954 
212812005 13:48:17 0.2227 62.73 2.144 0.0737 0.936654 
2128/2005 13:48:18 0.2358 62.73 2.125 0.0868 0.928353 
2128/2005 13:48:19 0.2498 62.73 2.104 0.1008 0.919179 
2128/2005 13:48:20 0.2647 62.71 2.082 0.1157 0.909567 
2128/2005 13:48:21 0.2803 62.71 2.06 0.1313 0.899956 
2128/2005 13:48:22 0.297 62.71 2.037 0.148 0.889908 
2128/2005 13:48:23 0.3147 62.71 2.015 0.1657 0.880297 
212812oo5 13:48:24 0.3333 62.7f 1.991 0.1843 0.869812 
2128/2005 13:48:25 0.3532 62.71 1.966 0.2042 0.85889 
2128/2005 13:48:26 ·o.3742 62.71 1.941 0.2252 0.847969 
2128/2005 13:48:28 0.3963 62.71 1.915 0.2473 0.83661 
2128/2005 13:48:29 0;4198 62.71 1.888 0.2708 0:824814 
2128/2005 13:48:30 0.4447 62.71 1.86 0.2957 0.812582 
2128/2005 13:48:32 0.4697 62.71 1.832 0.3207 0.800349 
2128/2005 13:48:34 0.4963 62.71 1.803 0.3473 0.78768 
2128/2005 13:48:35 0.5247. 62.71 1.n3 0.3757 o.n4574 
2128/2005 13:48:37 0.5547 62.71 1.744 0.4057 0.761905 
212812005 13:48:39 0.5863 62.71 1.712 (/.4373 0.747925 
2128/2005 13:48:41 0.6213 62.71 1.679 0.4723 0.733508 
2128/2005 13:48:43 0.658 62.71 1.646 
2128/2005 13:48:46 0.6963 62.71 1.612 0.5473 0.704238 
2/28/2005 13:48:48 0.738 62.71 1.5n 0.589 0.688947 
2128/2005 13:48:51 0.7813 62.71 1.541 0.6323 <i.67322 
2128/2005 13:48:53 0.828 62.71 1.502 0.679 0.656182 
2128/2005 13:48:56 0.8763 62.71 1.466 0.7273 0.640454 
2/28/2005 13:48:59 0.928 62.71 1.426 o.n9 0.622979 
212812005 13:49:03 0.983 62.71 1.387 0.834 0.605941 
2128/2005 13:49:06 1.0413 62.71 1.347 0.8923 0.588467 
2128/2005 13:49:10 1.103 62.71 1.307 0.954 0.570992 
2128/2005 13:49:14 1.168 62.71 1.267 1.019 0.553517 
2128/2005 13:49:18 1.238 62.71 1.225 1.089 0.535168 
2128/2005 13:49".22 1.3113 62.73 1.185 1.1623 0.517693 
2/28/2005 13:48:27 1.:3897 62.73 1.143 1.2407 0.499345 • 212812o<i5 13:49:32 1.473 62.73 1.1 1.324 0.480559 
2/28/2005 13:49:37 1.5613 62.71 1.058 1.4123 0.462211 
2128/2005 13:49:43 1.6547 62..73 1.017 1.5057 0.444299 
212812005 13:49:49 1.753 62.71 0,974 1.604 0.425513 
2128/2005 13:49:55 1.858 62.71 0.934 1.709 0.408008 
2128/2005 13:50:02 1.968 62.71 0.893 1.819 0.390127 
2/28l2005 13:50:09 2.0847 62.71 0.854 1.9357 0.373089 
2/28/2005 13:50:16 2.2097 62.71 0.814 
2128/2005 13:50:24 2.3413 62.71 o.n6 2.1923 0.339013 
2/28/2005 13:50:33 2.4813 62.71 0.738 2.3323 0.322412 
2/28/2005 13:50:42 2.6297 62.71 0.701 2.4807 0.306247 
2128/2005 13:50:51 2.7863 62..69 0.663 2.6373 0.289646 
2128/2005 13:51:01 2.953 62.69 0.624 2.804 0.272608 
2128/2005 13:51:12 3.1297 62..69 0.589 2.9807 0.257318 
2128/2005 13:51:23 3.3163 62.67 0.554 
2128/2005 13:51:35 3.5147 62.67 0.52 .3.3657 0.227173 
212812005 13:51:47 3.7247 62.64 0.485 3.5757 0.211883 
2/28/2005 13:52:01 3.9463 62.64 0.453 3.7973 0.197903 
2128/2005 13:52:15 4.1813 62.64 0.422 4.0323 0.18436 
212812005 13:52:30 4.4297 62.62 0.391 
212812005 13:52:45 4.693 62.62 0.364 4.544 0.159021 
2/28/2005 13:53:02 4:973 62.62 0.339 4.824 0.1481 
2/28/2005 13:53:20 5.2697 62.62 0.314 5.1207 0.137178 
212812005 13:53:39 5.583 62.62 0.291 
2128/2005 13:53:59 5.9147 62.62 0.271 5.7657 0.118392 
2128/2005 13:54:20 6.2663 62.62 0.251 6.1173 0.109655 

~ 13:54:42 6.6397 62..62 0.233 6.4907 0.101791 
2/28/2005 13:55:06 7.0347 62.62 0.215 6.8857 0.093927 
2/28/2005 13:55:31 7.453 62.62 0.199 7.304 0.086938 
2128/2005 13:55:58 7.8963 62.62 0.187 7.7473 0~081695 

212812005 13:56:26 8.3663 62.62 0.172 8.2173 0.075142 
2128/2005 13:56:56 8.8647 62.62 0.16 8.7157. 0.0699 
2128/2005 13:57:27 9.3913 62.62 0.153 9.2423 0.066841 
2128/2005 13:58:01 9.9497 62.64 0.143 9.8007 0.062473 
2128/2005 13:58:36 10.5413 62.64 0.137 10.3923 0.059851 

• 2128/2005 13:59:14 11.168 62.64 0.129 11.019 o.056356 
2128/2005 13:59:54 11.8313 62.67 0.116 11.6823 0.0506n 
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TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Charleston NWS 
N0528 

Test Type: Slug test, falling head. 

DoneBy: ~ 

Checked By: "' J"C 5I11· I 0 s 

Radius of Wen Casing (in.) : 

Effective Radius of Well Screen fin.): 
Length of wen Screen (ft.) : 
Time for 37% head change (min.) : 

. Hydraulic Conductivity (K} : 

1 == r 
1 =A 

10=L 
0.63 =To 

2.64E-03 ftJmin. 
4.40E-05 ft.Isac. 

3.80E+OO ftidav -
1.34E-03 cmJsec. 

Well/Boring No.: 

Aquifer Type:· 

Test Date: 

17MW171 
Sancl with some to trace silt. 
Feb,05 

Equation: 

2 . 
3.'6.fi-f/JoV K = r x Ln(IJR) 

2x L x To 

. ******SEE ADJUSTED SLUG TEST DATA PLOT ON ATTACHED SHEETS****** 

• 

• 
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TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Charleston NWS 
N0528 

Test Type: Slug test, rising head. 

DoneBy: ~ 
Checked By: ~SC S \ ';. ( 0 $ 

Radius of Well Casing (in.) : 

· Effective Radius of Well Screen (in.) : 

Length of Well Screen (ft.) : 

Time for 37% head change (min.) : 

Hydraulic Conductivity (K) : 

1 = r 
1=A 

10 =L 
1.27 =To 

1.31E-03 ft./min. 
2.18E-05 ft./sec~ 
1.88E+OO ft./day -:= 
6.65E-04 cm./sec. 

WelUBoring No.: 

Aquifer Type: 

Test Date: 

17MW171 
Sand with some to trace silt. 
Feb,05 

Equation: 

1 .q ~ J°'f K = r
2 

x Ln(LIR) 
· · :2 x L x To 

******SEE ADJUSTED SLUG TEST DATA PLOT ON ATTACHED SHEETS****** 
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Tetra Tech ti.JS, Inc. 

HYDRAULIC CONDUCTIVITY 
TESTING DATA SHEET 

PROJECT NAME: .. C.H~;~&.:?..mJJ. ....... N .. W..~ .............................. WELL/BORING NO.: . .\.1.M.W .. tJJ 
PROJECT NO.: ...... Q5._~~··················-··········· GEOLOGIST: ..... ER~ ... W .. .,J~.~~·······················-······ 
WELL OIAMElER: ... b~................ SCREEN lENGlli/DEPTH: .lQ;l·····.J.3..::-.. i.2 .......... TEST NO.: .. .l.. .. :t.~ ...... 
STATIC WATER LEVEL (Depth/Elevation): .... ;b..!-.J ... Q .......................... :································ DATE: . .;?,,.::-~ ... 

.... TEST TYPE (Rfslng/Falllng/Constant Head): -~~~ .• !J?..Vf(.!'W..f.f.. .... CHECKED: .•.••. ~lJ.]J!?..~.---~---~ 

... METHOD Of INDUCING .WA 1ER LEVEL CHANGE: ZZ~k.£?. ..... ~la-................................... PAGE .L Of J.·-·-· ~ 

~ :REFERENCE PTJ9' A~~~~ [op of S,..aal!lg. Tronsdu~~); .~12Y.~ .................................. .... .. 
·ELAPSED MEASURED DRAWDOfi ELAPSED 

O' TIME WA ~ ... }fVEL OR HEAD 6H) TIME ill . 
"<!· (min. or sec.) (feet) (min. or sec.) i (J/UJrl ? .001.. O.\l\C\O 
~· 0~37't'L l.'195 0.3n7> i 0.S-1..«-t1 U-tle S- i o .. S:-l. '""' ·· o.~oso l.l '>'1 0 .. 7~80 
~ 0. fdl.,80 OJ~'t \ l b't l3 

o. <t,,>o O~ '251 l-. ~l\3 
\, 2380 f) .. '-t'iL l5Co\3 
ll~~L3 tt '2-Cf' 2.-o<a't1 

1,lo2°t1 0 .tt.t,c, '2 .ctS-Jo 
).5\41 C) ~ lOL '3. C\Jc..t 4 3 
Lt. <t 2--9r7 0~·081, 5: 21.tt'\7 -

le"~(,,} 

MEASURED DRAWDOfi l&tl L SCHEVAlJC 
WATER LEVEL OR Hf,!~l AH) --<::. 

(feet) - -~WELL II 

~. 6'"01 
;1.."' 

80REHOLE. 

'2.. \ 2.c::> gtt 

l 905'" I n-u... QJ;!0 

l.5'. l 7 
lJ .. C\, '1... 

\ 5'~ S"" 
C>~°t<.~ ~-
0 .. ?Cl<t 

1r== z;:::::::: ---
0. S"'i1 15;:f I!;'"' ,_ .. ,_ ... ·-
0.?>rL ~ ... ·-

~;= ? S'.S-
0 .. \S1 -< 

~ 

0. tot. 
.SZ. Indicate SYiL 0.092.. Depth on Or!lwlng 

REMARKS: 

.~lt:!.J·~ ... ~.6.fr.Q.~ .... ~ .. . 

.. ?.~f .. ,~ ...... J.:t.L1 ..... : .... . 

. :?.f Q .. e ....... ~ .. ~ ... ...1.~.~2 .......... . 

. .JS.\::"10:1.Y..~ .... H.~ .......... . 

Bmmm~~:::~~::c=:~::~~~~::::::: 

CALCS,SKETCH MAPS, ETC.: 

(Y-:..~t..;..frl~ 

'f.. -- l' \. c; i.t-..1l. H ~··~ 

• 

• 

• 
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In-Situ Inc. 

Report generated: 
Report from file: 
Win-Situ Version 

Serial number: 
Firmware Version 
Unit name: 

Test name: 

Test defined on:. 
Test started on: 
Test stOpped on: 

17mw1711 

MiniTroll Pro 

31112005 9:02:00 
••• \SN11262 2005-02-28 14142617mw17if.bin 

4.51 

11262 
3.09 

11mw1Tlf 

2128/2005 .12;52:18 
212812005 14:14:26 . 
NIA NIA 

Data gatllered using L.ogarilhmic testing 
Maximum time between data points: Minutes. 
Number of data samples: 90 

TOTAL DATA $AMPLE$ 

Channel number (1) 
Measurement type: 
Channel name: 

Channel number [2] 
Measurement type: 
Chamel name: 
Sensor Range: 
Specific gravity: 
Mode: 
User-defined reference: 
Referenced on: 
Pressure head at reference: 

90 

Temperature 

Pressure 
Pressure 
15PSIG. 

1 
TOO 

OfeetH20 
test start 

13.576 FeetH20 

Chan[1) Chal12] 
TemperatU Pressure 

Adjust ET 
Date Tune ET (min) Fahrenheit Feet H20 min 

2/28/2005 14:14:26 0 64.51 0 
2128/2005 14:14:26 0.005 64..56 -0.009 
2l28l2005 14:14:26 .0.01 64.58 -0.012 
2l28l2005 14:14:26 0.015 64.58 -0.014 
2l28l2005 14:14:27 0.02 64.58 -O.ot5 
2l28l2005 14:14:27 0.025 64.6 -O.o15 
2/28/2005 14:14:27 0.03 64.6 -O.o15 
2/28/2005 14:14:28 0.035 "64.6 -O.o16 
2l28l2005 14:14:26 0.04 64.6 -0.017 
2/28/2005 14:14:28 0.045 64.6 -0.017 
2128/2005 14:14:29 0.05 64.6 -0.017 
2/28/2005 14:14:29 0.055 64.6 -0.017 
2l28l2005 14:14:29 0.06 64.63 -0.017 
2128/2005 14:14:29 0.065 64.63 -0.017 
2/28/2005 14:14:30 0.o7 64.63 -0.017 

2/28/2005 14:14:30 0.075 64.63 -0.018 
2/28/2005 14:14:30 0.08 64.63 -0.017 
2l28l2005 14:14:31 0.085: 64.63 -0.018 
2l28l20i>5 14:14:31 0.09 64.63 -0.02 . 
2l28l2005 14:14:31 0.()95 64.63 -0.022 
2l28l2005 14:14:32 0.1 64.63 -0.021 
2128/2005 14:14:32 0.1058 64.63 -0.018 
2l28l2005 14:14:3? 0.112 64.63 -0.021 
2128/2005 14:14:33 0.1185 64.63 -0.017 
2128/2005 14:14:33 0.1255 64.63 ·2.619 
2/28/2005 14:14:34 0.1328 64.63 -4.526 
212812005 14:14:34 0.1407 64.63 -3.098 
2l28l2005 14:14:34 0.149 64.65 ·1.322 
2l28l2005 14:14:35 0.1578 64.65 ·1.887 
2l28l2005 14:14:36 0.1672 64.6 ·2.52 

Mlo 

iill "Ir 

2/28/2005 14:14:36 0.177 64.6 ·2.316 ----ho 
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17mw17lf 

212812005 14:14:37 0.1875 64.58 ·2.082 0.0105 0.898964 
212812005 14:14:37 0.1985 64.58 -2.099 0.0215 0.906304 • 212812005 14:14:38 02102 64.58 ·1.868 0.0332 0.806563 
2128/2005 14:14:39 0.2227 64.58 ·2.375 0.0457 1.025475 
2128/2005 14:14:40 0.2358 64.58 ·1.985 0.0588 0.857081 
2128/2005 14:14:41 0.2498 64.58. -2.034 0.0728 0.878238 
2128/2005 14:14:41 0.2647 64.56 -2.()()2 0.0077 0.864421 
2128f2005 14:14:42 02803 64.56 ·1.964W.*¥PllllJ 
2128/2005 14:14:43 0297 64.56 -1.932 0.12 0.834197 
2128/2005 14:14:44 0.3147'- 64.56 ·1.696 0.1377 0.618653 
2128/2005 14:14:46 0.3333 64..54 ·1.859 -0.1563 0.802677 
2fl8/2005 14:14:47 0.$32 64.54 -1.622 0.1762 0.786701 
2i28l.2005 14:14:48 0.3742 64.51 -1.785 0.1972 0.770725 
2l'28l2005 14:14:49 0.3963 64.51 -1.742 0.2193 0.752159 
2128l2005 14:14:51 0.4198 64.49 -1.704 
2l28l2005 14:14:52 0.4447 64.49 ·1.661 . 02.677 0.717185 
2l'28l2005 14:14:54 0.4697 64.47 ·1.623 02.927 0.700777 
2l'28l2005 14:14:55 0.4963 64.47 ·1.558 0.3193 0.672712 
2l'28l2005 14:14:57 0.5247 64.42 -1.465 0.3477 0.632556 
2l'28l2005 14:14:59 0.5547 64.42 ·1.379 .0.3777 0.595423 
2f2at2oo5 14:15:01 0.5863 64.4 -1.297 0.4093 0.560017 

. 2fl8l2005 14:15:03 0.6213 64.36 •1214 
2l'28l2005 14:15:05 0.658 64.33 -1.134 0.481 0.489637 
2fl8/2005 14:15:07 0.6963 64:31 ·1.059 0.5193 0.457254 
2fl8/2005 14:15:10 0.738 64.27 -0.983 0.561 0.424439 
2l'28l2005 14:15:12 0.7813 64..24 -0.911 0.6043 0.393851 
2fl8120Q5. 14:15:15 0.828 64.2 -0.641 
2fl8f2005 14:15:18 0.8763 64.15 -0.775 0.6993 0.334629 
2fl8/2005 14:15:21 0.928 64.11 -0.71 0.751 0.306563 
2l'28l2005 14:15:25 0.983 64.04 -0.651 
2fl8/2005 14:15:28 1.0413 64 -0.591 0.8643 0.255181 
2l28l2005 14:15:32. 1.103 63.93 -0.537 0.926 0.231865 
2fi8l2005 14:15:36 1.168 63.66 -0.487 0.991 0.210276 
2l'28l2005 14:15:40 1.238 63.79 -0.442 
2l'28l2005 14:15:44 1.3113 63.73 -0.398 U343 0.171848 .2f28koos 14:15:49 1.3897 63.68 -0.36 12.127 0.15544 
2l'28l2005 14:15:54 1.473 63.59 -0.324 1.296 0.139896 • 2128/2005 14:15:59 1.5613 63.52. -0.291. 1.3643 0.125648 
2l28.l2005 14:16;05 1.6547 63.45 -0.262 1.4777 0.113126 
2i28l2005 14:16:11 1.753 63.39 -0.237 1.576 0.102332 

. 2/28/2005 14:16:17 1.858 63.32 -0.215 1.681 0.092832 
2128/2005 14:16:24 1.968 63.25 -0.195 1.791 0.084197 
2/28/2005 14:16:31 2.0847 63.18 -0.241 1.9077 0.104059 
2i28l.2005 14:16:38 2.2097 63.12 -0.21 2.0327 0.090674 
2l28l2005 14:16:46 2.3413 63.07 -0.182 2.1643 0.078584 
2fl8/2005 14:16:54 2.4813 63 -0.163 2.3043 0.07038 
2l28l2005 14:17:03 2.6297 62.94 -0.146 2.4527 M6304 
2fl8/2005 14:17:13 2.7863 62.89 -0.133 2.6093 0.057427 
2l'28l2005 14:17:23 2.953 . 62.85 -0.122 2.776 o.052677 
2128/2005 14:17:33 3.1297 62.8 -0.116 2.9527 0.050086 
2128/2005 14:17:45 3.3163 62.76 -0.107 3.1393 0.0462 
2l28l2005 14:17:56 3.5147 62.71 -0.102 3.3377 0.044041 
2128/2005 14:18:09 3.7247 62.67 -0.096 3.5477 0.041451 
2fl8/2005 14:18:22 3.9463 62.62 -0.092 3.7693 0.039724 
2fl8/2005 14:18:36 4.1813 62.6 -0.088 4.0043 0.037997 
2i28l.2005 14:18:51 4.4297 .62.58 -0.083 4.2527 0.035838 
2/28/2005 14:19:07 4.693 62.58 -0.078 4.516 0.033679 
2fl8/2005 14:.19-.24 4.973 62.55 -0.075 4.796 0.032383 
2fl8/2005 14:19:42 .5.2697 62.53 -0.073 5.0927 0.03152 

• 
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In-Situ Inc . 

Report generated: 
Report from file: 
Win-Situ Version 

Serial number: 
Firmware Version 
Unit name: 

Test name: 

Test defined on: 
Test started on: 
Test stopped on: 

17mw17ir 

MiniTroll Pro 

311/2005 9:04:14 
..• \SN11262 2005-02-28 145615 17mw17irh.bin 

4.51 

11262 
3.09 

17mw171th 

2/2812005 13:22:10 
2128/2005 14:56:15 

. NIA NIA 

Data gathered using Logarithmic testing 
Maximum time between data poinls: 10.Minutes. 

97 Number Of data samples: 

TOTAL DATA SAMPLES 

Channel number (1) 
~type: 

Channel name: 

Channel number (2) 
Measuremei;it type: 
Channel name:. 
Sensor Range: 
Specific gravity: 
Mode: 
User-defined referel'!Ce: 
Referenced: on: · 
Pressure head at reference: 

Date. 

2/28f2005 
2128/2005 
2128'2005 
2/28f2005 
2/28f2005 
2/28/2005 
212812005. 
2128/2005 
2128/2005 
2128/2005 
212812005 
2128/2005 
2128/2005 
2128/2005 
2/28f2005 
2128'2005 
2l28l2005 
2l28l2005 
2128/2005 
2128/2005 
2/28f2005 
2l28l2005 
2128l2005 
2l28l2005 
2128/2005 
2128'2005 
2/28f2005 

. 2/28f2005 
2/28f2005 
2/28f2005 
2128/2005 

97 

Temperature 

Pressure 
Pressure 
15PSIG. 

1 
TOC 

0 FeetH20 
lest start 

13.645 Feet H20 

Chan(1l Chan{2J 
Temperalu Pressure 

Adji.rstET 
Time ET (min) Fahrenheit Feet H20 min 

14:56:15 0 62.76 0 
14:56:15 0.005 62.8 -0.008 
14:56:16 0.01 62.82 -0.01 
14:56:16 0.015 62.82 -0.012 
14:56:16 0.02 62.82 -0.013 
14:56:17 0.025 62.85 . -0.014 
14:56:17 0.03 62.85 -0.015 
14:56:17 0.035 62.85 -0.015 
14:56:17 0.04 62..85 -0.014 
14:56:18 0.045 62.85 -0.015 
14:56:18 0.05 62.85 -O.Q15 
14:56:18 0.055 62..87 -0.015 
14:56:19 0.06. 62.87 -0.015 
14:56:19 0.065 62.87 -0.015 
14:56:19 0.07 62.87 -0.016 
14:56:20 0.075 62..87 -0.016 
14:56:20 0.08 62.87 -0.016 
14:56:20 0.085 62.87 -0.015 
14:56:20 0.09 62.87 1.021 
14:56:21 0.095 62.87 3.856 
14:56:21 • 0.1 62.87 3.986 
14:56:21 0.1058 62.87 2.168 
14:56:22 0.112 62.87 2.n9· 
14:56:22 0.1185 62.87 2.727 
14:56:23 0.1255 62.87 2.507 
14:56:23 0.1328 62.87 2.591 
14:56:23 0.1407 62..87 2.515 0.0079 
14:56:24 0.149 62..87 2.507 0.0162 
14:56:24 0.1578 62..87 2.479 0.025 
14:56:25 0.1672 62.85 2.459 0.0344 
14:56:26 0.177 62.85 2.435 0.0442 
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0.96758 
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17mw17ir 

2128/2005 14:56:26 0.1875 62.85 2.413 0.0547 0.931301 
212812005 14:56:27 0.1985 62.85 2.388 0.0657 0.921652 • 2128/2005 14:56:28 0.2102 62.85 2.363 0.0774 0.912003 
212812005 14:56:28 0.2227 62.85 2.335 0.0899 0.901196 
212812005 14:56:29 0.2358 62.85 2.308 0.103 0.890776 
212812005 14:56:30 0.2498 62.87 22.19 0.117 0.879583 
212812005 14:56:31 0.2647 62.87 2.249 0.1319 0.868005 
212812005 14:56:32 0.2803 62.87 2.219 0.1475 0.856426 
212812005 14:56:33 o.291 62.87 2.187 0.1642 0.844076 
2128/2005 14:56:34 0.3147 62.89 2.154 0.1819 0.831339 
2128/2005 14:56:35 0.3333 62.89 2.12 0.2005 0.818217 
2128/2005 14:56:36 0.3532 62.91 2.083 
2128/2005 14:56:37 0.3742 62.94 2.047 02.414 0.790042 
2128/2005 14:56:39 0.3963 62.96 2.007 0.2635 0.774604 
2/28/2005 14:56:40 0.4198 62.96 1.969 0.287 0.759938 
2128/2005 14:56:42 0.4447 62.98 1.928 0,3119 0.744114 
2128/2005 14:56:43 0.4697 63 1.888 0.3369 0.128676 
2/28/2005 14:56:45 0.4963 63.03 1.846 0.3635 0.712466 
212812005 14:56:46 0.5247 63.07 1.805 0.3919 0.696642 
2128f2005 14:56:48 0.5547 63.09 1.761 0.4219 0.67966 
2128/2005 14:56:50 o.5863 63.12 1.716 0.4535 -0.662293 
2/28l2005 14:56:52 0.6213 63.14 1.668 0.4885 0.643767 
2128/2005 14:56:54 0.658 63.18 1.62 
2/28l2005 14:56:57 0.6963 63.21 1.57 0.5636 6.605944 
2128/2005 14:56:59 0.738 63.23 1.517 0.6052 0.585488 
2128/2005 14:57:02 0.7813 63.27 1.466 0.6485 0.565805 
2fl8f2005 14:57:05 0.828 63.3 1.412 0.6952 0;544963 
2l28f2005 14:57:08 0.8763 63.34 1.359 0.7435 0.524508 
2128/2005 14:57:11 0.928 63.39 1.303 0.7952 0.502895 
212812oos· 14:57:14. 0.983 63.43 1.248 
2/28/2005 14:57:17 1.0413 63.45 1.192 0.9085 0.460054 
2128/2005 14:57:21 1.103 63.5 1.135 0.9702 0.438055 
2128/2005 14:57:25 1.168 63.54 1.08 1.0352 0.416827 
2128/2005 14:51:29 1.238 63.57 1.022 1.1052 0.394442 
2128/2005 14:57:34 . 1.3113 63.61 0.966 1.1785 0.372829 
2128f2005 14:57:38 1.3897 .63.66 0.91 
2128/2005 14:57:43 1.473 63.7 0.855 1.3402 0.329988 • 2128/2005 14:57:49 1.5613 63.75 0.799 1.4285 0.308375 
2128/2005 14:57:54 1.6547 63.79 0.746 1.5219 0.28792 
212812005 14:58:00 1.753 63.84 0.694 1.6202 0.26785 
2128/2005 14:58:06 1.858 63.88 0.644 
2128f2005 14:58:13 1.968 63.93 0.593 1.8352 0.228869 
2128/2005 14:58:20 2.0847 63.95 0.547 1.9519 0.211115 
2/28/2005 14:58:28 2.2097 64 0.502 2.0769 0.193748 
2128/2005 14:58:35 2.3413 64.04 0.459 
2128/2005 14:58:44 2.4813 64.06 0.419 2.3485 0.161714 
2/28/2005 14:58:53 2.6297 .64.11 0.381 2.4969 0.147047 
2/28/2005 14:59:02 2.7863 64.13 0.345 2.6535 0.133153 
2128/2005 14:59:12 2.953 64 .. 15 0.312 2.8202 0.120417 
2128/2005 14:59:23 3.1297 64.2 0.281 2.9969 0.108452 
2/28l2005 14:59:34 . 3.3163. 64.22 0.254 3.1835 0.090032 
2128/2005 14:59:46 3.5147 64.27 0.229 3.3819 0.088383 
2128l2005 14:59:58 3.7247 64.29 0.205 3.5919 .0.07'.912 
2128/2005 15:00:12 3.9463 64.33 0.183 3.8135 0.070629 
2128/2005 15:00:26 4.1813 64.36 0.164 4.0485 0.063296 
2128/2005 15.-00:41 4.4297 64.38 0.145 4.2969 0.055963 
2/28/2005 15:00:57 4.693 64.4 0.131 4.5602 0.05056 
2/28/2005 15:01:13 4.973 64.45 0.118 4.8402 0.045542 
2128/2005 15:01:31 5.2697 64.47 0.106 5.1369 0.040911 
2/28/2005 15:01:50 5.583 64.49 0.096 5.4502 0.037051 
2128/2005 15:02:10 5.9147 64.51 0.089 5.7819 0.03435 
2/28/2005 15:02:31 6.2663 64.54 0.082 6.1335 0.031648 
2128/2005 15:02:53 6.6397 64.56 0.074 6.5069 0.02856 
2128f2005 15:03:17 7.0347 64.58 0.07· 6.9019 0.027017 
2128/2005 15:03:42 7.453 64.6 0.066 7.3202 0.025473 
2128/2005 15:04:09 7.8963 64.63 0.063 7.7635 0.024315 

• 
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.TRA-TECH NUS 

'DRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Charleston NWS 
N0528 

Test Type: Slug test, falling head. 

DoneBy: ~ 
Checked By: S.:rc.. Sf 1':1-105 

Radius of.Well Casing (in.): 

Effective Radius of Well Screen (In.): 

Length of Well Screen (ft.) : 

Time for 37% head change (min.): 

Hydraulic Conductivity (K) : 

1 = r 
1=A 

10 =L 
0.17 =To 

1.01E-02 ft./min. 
1.68E-04 ftJsec. 

1.45E+01 ftJdav .. 
5.12E-03 cmJsec. 

Well/Boring No.: 

Aquifer Type: 

Test Date: 

17MW17D 
Sand with some to trace silt. 
Feb,05 

Equation: 

IS f.~/d~ K = r
2 

x Ln(LIR) 
2x L x To 

• ******SEE ADJUSTED SLUG TEST DATA PLOT ON ATTACHED SHEETS*"**** 

• 





.TRA-TECH NUS 

TvoRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Charleston NWS 
N0528 

Test Type: Slug test, rising head. 

DoneBy: ~ 
Checked By: S:SC. Sfl 7(0 S 

Radius of Well Cssing (m.) : 

Effective Radius of Well Screen (in.) : 

Length of WeU sereen (ft.) : 

lime for 37% head change (min.) : 

. Hydraulic Conductivity (K) : 

1 = r 
1=R 

. 10 =L 
0.15 =To 

1.11E-02 ftJmin. 
1.85E-04 ft./sec. 
1.60E+01 ft.ldav 
5.63E-03 cm./sec. 

.: 

Well/Boring No.: 

Aquifer Type: 

Test Date: 

17MW17D 
Sand with some to trace silt. 
Feb,05 

Equation: 

lb -At~ . r
2 

x Ln(Ll.R) 
K = lx L x To 

• *"****SEE ADJUSTED SLUG TEST DATA PLOT ON ATTACHED SHEETS****** 

• 
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Tetra Tech NUS, Inc • 

HYDRAWC CONDUCTIVITY 
'TESTING DATA SHEET 

PRO.ECT NAME: ...... G..tf..~~--.. ~.W.S. ..... $.YJ..~,-~.J.J. .......... \\£LL/BORING NO.: .IJ.~.~.!?..Q.~ 

PRO.ECT NO.: ..... 0 .. 5. .. 2r-J3. ............................. GEOLOGIST: ...... f:.~.\?::O._.WJ(~.~M:'L. .............................. 
2.'l ',\, 

WELL DIAMETER: . .. . ......... : .... ,... SCREEN LENGTH/DEPTH: . J.Qj·····J..:1 ... ::.3?.7. ......... TEST NO.: ......................... 

STATIC WATER LEVEL (Depth/Elevation): .. d ... .s:-r.: ............................ ~······························· DATE: .£.:7.:-.S..:::Q.~ ... 
TEST TYPE {Rising/Falling/Constant Head): .b.i...v.1&'4.:f.:.~5..tt-J..~ ...... CHECKED: ..... :§J.~ ..... ?.l!.~.!S?..?. ..... 
METHOD OF INDUCING WATER LEVEL CHANGE: •. ~ .. !-:-.0. ..•. ::R..?-:::.Y .. ~ .... _ ......................... PAGE J .. OF ... L. ... 

.. REFERENCEc±T. FOR WI.. MEAS. (Top of Ca ~Ing, Trans~cer, ~72: ~-~Q!-1..~---·······················-············ 
~ ei... v1a " - · -~ ~ ~ '\la L..a::..a.r. 

ELAPSED MEASURED DRAWDO'fl1 E~~lED MEASURED DRAWDO~ iEI I SCH£MADS:: 
TIME WATER ~VEL OR HEAD AH) WATER LEVEL OR HEAD 6H) r-c::: ,_ ... WEil. • ,, (min. or sec.) (feet (feet) (min. or Sec.) (feet) (feet) 

0. lC>s-0 2. S-7 I ()O~O ;,.z..q~ 
z 

BOREHOl£ II 

0. 131.-S t.(p37 o.o~s- :k~Z-5 
9\ I( 

0. \lto7 l:2 (.._q D~OCC..O 'µ2-0~ I o.tba (IQ(;) 

0.\<o?i. 
~ 

\.\ S'l 0.LOO L:\c.t~ 

0. l875. Lo10 D.lo~?:> L'3 7o 2 °1-S-
(}~°ti)/ ~-o. 't' t o·i.. o. \?.SS: l.>G:." mE= 

0~'358 ().77?_ o. l'-t07 l3.>'?.~ 
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~~: 
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"_, ,_ - ,_ 
~~ ~°' .;-
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O,SBCo3 0. ISt.t Q,?.f?'L- o.~'-f 1 
'Sl.. 1ndlcate SWl 

{). 82.?o O.o%t.i O,'f~°t7 0- l'l~ Depth on ~g-



In-Situ Inc. 

Repon generated: 
Repon from file: 
Win-Situ Version 

Serial number: 
Firmware Version 
Unit name: 

Test name: 

Test defined on: 
Test started on: 
Test stopped on: 

17mw17df 

MiniTroll Pro 

311/2005 8:34:36 
... \SN11262 2005-02-28 125607 17mw17ir.bin 

4.51 

11262 
3.09 

17mw17df 

2128/2005 12:53:06 
2128/2005 12:56:07 
NIA NIA 

••••••this falling head test was renamed 17mw17df when exported to excel ...... 

Data gathered usmg Logarithmic testing 
Maximum time between data points: 
Number of data samples: 

10.0000. Minutes. 
75 

TOTAL DATA SAMPLES 

Channel number (1) 
Measurement type: 
Channel name: 

Channel number (2) 
Measurement type: 
Channel name: 
Sensor Range: 
Specific gravity: 
Mode: 
User~lioed reference: 
Referenced on: 
Pressure head at reference: 

Date 

. 2128f2005 
2/28/2005 
2128/2005 
2128/2005 
2128/2005 
2128/2005 
2128/2005 
212812005 
2128f2005 
2/28/2005 
212812005 
2128/2005 
2128/2005 
2/28/2005 

. 2128/2005 
2128/2005 
2128f2005 
2128/2005 
2128/2005 
2128/2005 
2128/2005 
2128/2005 
2128/2005 
2128/2005 
2128/2005 
2128f2005 
2128/2005 
212812005 
2128/2005 
2128/2005 
2128/2005 

75 

Temperature 

Pressure 
Pressure 
15PSIG. 

1 
TOC 

o FeetH20 
test start• 

13.649 Feet H20 

Chan(1) Chan(2) 
Temperatu Pressure 

Adjust ET 
Time ET (min) Fahrenheit Feet H20 min Mio 

12:56:07 0 63.82 0 IJlllllt 
12:56:08 0.005 63.86 -0~009 

12:56:08 0.01 63.88 -0.012 
12:56:08 0.015 63.88 -0.013 
12:56:09 0.02 63.88 -0.014 
12:56:09 0.025 63.88 -0.015 
12:56:09 0.03 63.91 -O.Q15 
12:56:09 0.035 63.91 -0.o16 
12:56:10 0.04 63.91 -0.01£ 
12:56:10 0.045 . 63.91 -0.016 
12:56:10 0.05 63.91 -0.016 
12:56:11 0.055 63.91 -O.Q15 
12:56:.11 0.06 63.91 -0.017 
12:56:11 0.065 63.91 -0.016 
12:56:12 0.07 63.91 -0.022 
12:56:12 0.075 63.91 -0.027 
12:56:12 0.08 63.91 -0.032 
12:56:12 0.085 63.91 -0.031 
12:56:13 0.09 63.91 -0.029 
12:56:13 0.095 63.91 -0.027 
12:56:13 0.1 63.91 -2.739 
12:56:14 0.1058 63.91 -2.571 
12:56:14 0.112 63.91 -3.152 
12:56:14 0.1185 63.93 -2.628 
12:56:15 0.1255 63.93 -2.095 
12:56:15 0.1328 63.93 -1.637~ho 
12:56:16 0.1407 63.93 -1.269 0.0079 o.n5199 
12:56:16 0.149 63.93 -1.253 ·0.0162 0.765425 
12:56:17 0.1578 63.93 -1.133~~ 
12:56:17 0.1672 63.88 -1.155 0.0344 0.705559 
12:56:18 o.1n 63.88 -1.135 0.0442 0.693341 
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17mw17df 

212812005 12:56:19 0.1875 63.88 -1.07 0.0547 0.653635 

• 212812005 12:56:19 0.1985 63.86 -1.038 :;119:~.~!i:~~~ijz; 
212812005 12:56:20 0.2102 63.86 -0.907 0.0774 0.554062 
212812005 12:56:21 0.2227 63.86 -0.833 0.0899 0.508858 
212812005 12:56:21 0.2358 63.86 -0.772 0.103 0.471594 
212812005 12:56:22 0.2498 63.84 -0.111 if(;0J;JIJ!f~;,v();~;f~~ 
2128/2005 12:56:23 0.2647 63.84 -0.664 0.1319 0.40562 
212812005 12:56:24 0.2803 63.84 -0.589 0.1475 0.359805 
212812005 12:56:25 0.297 63.82 -0.538 f;;\ljj;j~%ijtij~~ 
212812005 12:56:26 0.3147 63.82 -0.489 0.1819 0.298717 
2128/2005 12:56:27 0.3333 63.79 -0.443 0.2005 0.270617 
2128f2005 12:56:29 0.3532 63.79 -0.4 0.2204 0.244349 
2128f2005 12:56:30 0.3742 63.77 -0.36~ 
2128/2005 12:56:31 0.3963 63.75 -0.323 0.2635 0.197312 
2128/2005 12:56:33 0.4198 63.73 -0.29 0.287 0.177153 
2128f2005 12:56:34 0.4447 63.7 -0.26---~ 
2128/2005 12:56:36 0.4697 63.68 -0.234 0.3369 0.142944 
2128f2005 12:56:37 0.4963 63.66 -0.209 0.3635 0.127673 
2128f2005 12:56:39 0.5247 63.63 -0.189 0.3919 0.115455 
212812005 12:56:41 . 0.5547 63.61 -0.17 0.4219 0.103849 
2128/2005 12:56:43 0.5863 63.59 -0.154 0.4535 0.094075 
2128/2005 12:56:45 0.6213 63.57 -0.138 0.4885 0.084301 . 
2128/2005 12:56:47 0.658 63.54 -0.124 0.5252 0.075748 
212812005 12:56:49 0.6963 63.52 -0.112 0.5635 0.068418 
2/2812()()5 12:56:52 0.738 63.48 -0.101 0.6052 0.061698 
2128f2005 12:56:54 0.7813 63.48 -0.091 0.6485 0.055589 
2128f2005 12:56:57 0.828 63.43 -0.084 0.6952 0.051313 
2128/2005 12:57:00 0.8763 63.43 -0.077 0.7435 0.047037 
2128f2005 12:57:03 0.928 63.41 -0.069 0.7952 0.04215 
2128f2005 12:57:06 0.983 63.39 -0.065 0.8502 .0.039707 
2128/2005 12:57:10 1.0413 63.36 -0.061 0.9085 0.037263 
2128f2005 12:57:14 1.103 63.34 -0.058 0.9702 0.035431 
2l28l2005 12:57:17 1~168 63.34 -0.055 1.0352 0.033598 
2128/2005 12:57:22 1.238 63.32 -0.051 1.1052 0.031155 
2128f2005 12:57:26 1.3113 63.3 -0.049 1.1785 0.029933 
2/28/2005 12:57:31 1.3897 63.27 -0.046 1.2569 0.0281 

• 2128/2005 12:57:36 1.473 63.27 -0.043 1.3402 0.026268 
2l28l2005 12:57:41 1.5613 63.25 -0.042 1.4285 0.025657 
2128/2005 12:57:47 1.6547 63.23 -0.04 1.5219 0.024435 
2128/2005 12:57:53 1.753 63.21 -0.039 1.6202 0.023824 
2128/2005 12:57:59 1.858 63.18 -0.038 1.7252 0.023213 
2128/2005 1~:58:05 1.968 63.18 -0.036 1.8352 0.021991 
2128/2005 12:58:12 2.0847 63.16i -0.036 1.9519 0.021991 
212812005 12:58:20 2.2097 63.14 -0.035 2.0769 0.021381 

• 
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In-Situ Inc. 

Report generated: 
Report from file: 
Win-Situ Version 

Serial nlimber: 
Firmware Version 
Unit name: 

Test name: 

Test defined on: 
Test started on: 
Test stopped on: 

17mw17dr 

MiniTroll Pro 

311/2005 8:46:04 
... ISN11262 2005-02-28 130750 17mw17df.bin 

4.51 
..... this riSing head test was renamed 17mw17dr when exported to excel• .. •••• 

11262 
3.09 

17mw17dr 

2128/2005 12:49:04 
2128/2005 13:07:50 

NIA NIA 

Data gathered using logarithmic testing 
Maximum time between data points: 
Number of data samples: 

1 O.<XX Minutes. 
87 

TOTAL DATA SAMPLES 

Channel riumber (1) 
Measurement type: 
Channel name: \ 

Channel number (2) 
Measurement type: 
Channel name: 
Sensor Range: 

. Specific gravity: 
Mode: 
User-defined refer~: 
Referenced on: 
Pressure head at reference: 

Date 

2128/2005 
2128/2005 
2128/2005 
2128/2005 
2128/2005 
2128/2005 
2/28/2005 
2128/2005 
2/28/2005 
2128/2005 
2/28l2005 
2121i12oo5 
2/28/2005 
2128f2005 
2128/2005 
2128/2005 
212812005 
2/28/2005 
2128/2005 
2/28l2005 
2/28/2005 
2/28l2005 
2/2lV2005 
.2/28l2005 

2128/2005 
2128f2005 
2/28f2005 
2/28/2005 
212812005 
2128f2005 
2128/2005 

87 

Temperature 

Pressure 
Pressure 
15 PSIG. 

1 
TOC 

OFeetH20 
test start 

13.674 Feet H20 

Chan[1) Chan[2) 
Temperatu Pressure 

Adjust ET 
Time ET (min) Fahrenheit Feet H20 min hlho 

13:07:50 0 62.96 0 i1lllllla 
13:07:50 0.005 63 -0.008 
13:07:50 0.01 63.03 -0.012 
13:07:51 0.015 63.03 -0.014 
13:07:51 0.02 63.03 -0.014 
13:07:51 0.025 63.03 -0.014 
13:07:51 0.03 63.03 -0.014 
13:07:52 0.035 63.05 -0.014 
13:07:52 0.04 63.05 -0.015 
13:07:52 0.045 63.05 -0.014 
13:07:53 0.05 63.05 -0.015 
13:07:53 0.055 63.05 -0.014 
13:07:53 0.06 63.05 -O.o15 
13:07:54 0.065 63.05 -0.011 
13:07:54 0.07 63.05 3.009 
13:07:54 0.075 63.05 3.319 
13:07:54 0.08 63.05 3.299 
13:07:55 0.085 63.05 2.625 
13:07:55 0.09 63.05 2.203 
13:07:55 0.095 63.05 2.014 ho 
13:07:56 0.1 63.05 1.946 . 0.005 0.966236 
13:07:56 0.1058 63.07 1.87 0.0108 0.9285 
13:07:56 0.112 63.05 1.n2 0.017 0.879841 
13:07:57 0.1185 63.07 1.669 0.0235 0.828699 
13:07:57 0.1255 63.07 1.569~ 
13:07:58 0.1328 63.07 1.473 0.0378 0.73138 
13:07:58 0.1407 63.07 1.382 0.0457 0.686197 
13:07:59 0.149 63.07 1.292 0.054 0.641509 
13:07:59 0.1578 63.07 1.205 0.0628 0.598312 
13:08:00 0.1672 63.05 1.126-~ 
13:08:00 o.1n 63.03 1.047 0.082 0.519861 
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17mw17dr 

212812005 13:08:01 0.1875 63.03 0.968 0.0925 0.480636 

• 212812005 13:08:02 0.1985 63.03 0.896 0.1035 0.444886 
212812005 13:08:02 0.2102 63.03 0.825 0.1152 0.409633 
212812005 13:08:03 02227 63.03 0.757/};b\.CJ,'.;t?N;cf<;j~~ 
212812005 13:08:04 0.2358 63.05 0.693 0.1408 0.344091 
2128/2005 13:08:05 0.2498 63.05 0.632 0.1548 0.313803 
212812005 13:08:06 0.2647 63.05 0.574 0.1697 0.285005 
2128/2005 13:08:06 0.2803 63.05 0.52)~%\1~~~~: 
212812005 13:08:07 0.297 63.05 0.469 0.202 0.23287 
2128/2005 13:08:09 0.3147 63.07 0.423 0.2197 0.21003 
2128/2005 13:08:10 0.3333 63.07 0.381 ~;;imr-m.; 
212812005 13:08:11 0.3532 63.09 0.341 0.2582 0.169315 
2128/2005 13:08:12 0.3742 63.09 0:305 0.2792 0.15144 
2128/2005 13:08:13 0.3963 63.12 0.273~ 
2128/2005 13:08:15 0.4198 63.12 0.243 0.3248 0.120655 
2128/2005 13:08:16 0.4447 63.14 0.216 0.3497 0.107249 
212812005 13:08:18 0.4697 63.16 0.194 0.3747 0.096326 
2128/2005 13:08:19 0.4963 63.16 0.174 0.4013 0.086395 
2128/2005 13:08:21 0.5247 63.18 0.155 0.4297 0.076961 
2128/2005 13:08:23 0.5547 63.21 0.14 0.4597 0.069513 
2128/2005 13:08:25 0.5863 63.23 0.125 0.4913 0.062066 
2128/2005 13:08:27 0.6213 63.23 0.112 0.5263 0.055611 
2128/2005 13:08:29 0.658 63.25 0.1 0.563 0.049652 
2128/2005 13:08:31 0.6963 63.27 0.092 0.6013 0.04568 
2128/2005 13:08:34 0.738 63.3 0.085 0.643 0.042205 
212812005 13:08:37 0.7813 63.32 0.076 0.6863 0.037736 
2128/2005 13:08:39 0.828 63.34 0.07 0.733 0.034757 
2128/2005 13:08:42 0.8763 63.36 0.064 0.7813 o.001n0 
2128/2005 13:08:45 0.928 63.39 0.059 0.833 0.029295 
2128/2005 13:08:49 0.983 63.41 0.055 0.888 0.027309 
2128/2005 13:08:52 1.0413 63.43 0.053 0.9463 0.026316 
212812005 13:08:56 1.103 63.45 0.049 1.008 0.02433 
212812005 13:09:00 1.168 63.48 0.046 1.073 0.02284 
2128/2005 13:09:04 1238 63.5 0.044 1.143 0;021847 
2128/2005 13:09:08 1.3113 63.52 0.04 1.2163 0.019861 
2128/2005 13:09:13 1.3897 63.54 0.036 1.2947 0.017875 

• 2128/2005 13:09:18 1.473 63.57 0.036 1.378 0.017875 
212812005 13:09:23 1.5613 63.59 0.034 1.4663 0.016882 
2128/2005 13:09:29 1.6547 63.61 0.033 1.5597 0.016385 
2128/2005 13:()9:35 1.753 63.63 0.03 1.658 0.014896 
212812005 13:09:41 1.858 63.66 0.03 1.763 0.014896 
2128/2005 13:09:48 1.968 63.7 0.028 1.873 0.013903 
2128/2005 13:09:55 2.0847 63.7 0.028 1.9897 0.013903 
2128/2005 13:10:02 2.2097 63.75 0.029 2.1147 0.014399 
2128/2005 13:10:10 2.3413 63.n 0.027 22463 0.013406 
~8/2005 13:10:19 2.4813 63.79 ·0.026 2.3863 0.01291 
212812005 13:10:27 2.6297 63.82 .0.025 2.5347 0.012413 
2128/2005 13:10:37 2.7863 63.84 0.024 2.6913 0.011917 
2128/2005 13:10:47 2.953 63.88 0.023 2.858 0.01142 
2128/2005 13:10:57 3.1297 63.91 0.022 3.0347 0.010924 

~ .. 2128/2005 13:11:09 3.3163 63.93 0.023 3.2213 0.01142 
2128/2005 13:11:21 3.5147 63.93 0.021 3.4197 0.010427 
2128/2005 13:11:33 3.7247 63.95 0.022 3.6297 0.010924 
2128/2005 13:11:46 3.9463 63.97 0.021 3.8513 0.010427 
2128/2005 13:12:01 4.1813 64 0.021 4.0863 0.010427 
212812005 13:12:15 4.4297 64 0.02 4.3347 0.00993 

• 
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TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Charleston NWS 
N0528 

Test Type: Slug test, falling head. 

Done By: :s:ut..... 
Checked By: .S:rc:. S/ li/os 

Radius of Well Casing (in.) : 

Effective Radius of Well Screen (in.) : 

Length of Well Screen (ft.) : 

Time for 37% head change (min.) : 

1 = F 

1=R 
10 =L 

3.37 =To 

Well/Boring No.: 

Aquifer Type: 

Test Date: 

17MW18S 
Sand with some to trace silt. 
Feb,05 

Equation: 
Hydraulic Conductivity (K) : 4.93E-04 ftJmin. 

8.22E-06 ft./ sec. 
7.10E-01 ftJdav ':. 

2.51E-04 cm./sec. 
r 2 x Ln(L/R) 

K=-------
lx L x To 

** .... **SEE ADJUSTED SLUG TEST DATA PLOT ON ATTACHED SHEETS****** 

• 

• 

• 
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TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Charleston NWS 
N0528. 

Test Type: Slug test, rising head. 

DoneBy: ~ 
Checked By: s:rc:. Sii• /o.Si 

Radius of Well Casing (in.): 

Effective Radius of Well Screen (in.) : 

Length of Well Screen (ft.): 

Time for 37o/o head change (min.) : 

Hydraulic Conductivity (K) : 

1 = r 
1=R 

10 = L 
2.11 =To 

7.90E-04 ttJmin. 
1.32E-05 ft./sec •. 
1.14E+OO ft./ day ':.. 

4.01E-04 cm./sec. 

WelUBoring No.: 

Aquifer Type: 

Test Date: 

Equation: 

17MW18S 
Sand with some to trace silt. 
Feb,05 

I 
' 

" r 2 x Ln(L/R) .• -t-+ /.J ~ K = -----
2 x L x To 

******SEE ADJUSTED SLUG TEST DATA PLOT ON ATTACHED SHEETS****** 

• 

• 

• 
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Tetra Tech NUS, Inc. 

HYDRAULIC CONDUCTIVITY 
~ESTING DATA SHEET 

PRO.ECT NAME: . ~-~:~~fi-::$.9..!-!..~--~·-····q-~J-~lJ.7 .......................... WELL/BORING NO.: .\.J.~.~-~~-

PROJECT NO.: . C?. .. £.:l-.8 ............................... GEOLOGIST: ...... ~:6.:0 ... .l,A/.1:2:.~5f.~ ..................... 
')_ ll 

WELL DIAMETER: ........................... SCREEN LENGTH/DEPTH: .J.Q.:., ....... ~ ... = . .f..'J .. : ...... TEST NO.: .... J. ................ 
STATIC WATER LEVEL (Depth/Elevation): .J.~~--'::L ............... -.............. , ............................... . '2. -'"Lb -D~ DATE •.......•.............•........... 

TEST TYPE (Rising/Falling/Constant Head): .C~!£..~............................... CHECKED: ....• §.'J..<;; ...... '§1..!.~/.1:?_.?._ ..... 
METHOD OF INDUCING WATER LEVEL CH~GE: ~J).~ti .. 5.~ ..... ~!.~.: .. 'f..Q..tJJ.!.................. PAGE .. I... OF J ....... 

, ·~D~ REFERENCE PT. FOR V4. MEAS. (Top of Casing. Transducer,. etc.): ...... , .......... _".'!.. ..................................................... ,. 

·ELAPSED MEASURED ORAWDOffi 
TIME WATER LEVEL OR HEAD AH) 

(min. or sec.) (feet) (feet} 
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In-Situ Inc . 

Report generated: 
Report from file: 
Win-Situ Version 

Serial number: 
Rrmware Version 
Unit name: 

Test name: 

Test defined on: 
Test started on: 
Test stopped on: 

17mw18sf 

MiniT roll Pro 

212512005 20:52:21 
... ISN11262 2005-02-25 132016 17mw14sf.bin 

4.51 

11262 
3.09 

17mw18sf 

2125/2005 13:12".37 
2125/2005 13:20:16 
2125/2005 13:37:15 

Data gathered using Logarittmic testing 
Maximum lime between data points: 
NLmber of data samples: . 

1 O.· Minutes. 
110 

TOTAL DATA SAMPLES 

Channel number (1) 
Mea11urernenl type: 
Chamel name: 

Channel ntmber (2) 
Measurement type: 
Channel name: 
Sensor Range: 
Specific gravity: 
Mode: 
User-defined reference: 
Referenced on: 
Pressure head at reference: 

Date 

2125/2005 
2125/2005 
2125/2005 
212512005 
2125/'2005 
2125/2005 
2/25/2005 
2125/2005 
2125/2005 
2125/2005 
2125l2005 
212512005 
2125/2005 
212512005 
2125/2005 
2125/2005 
2125/2005 
2125/2005 
2125l2005 
2125/2005 
2125/2005 
2125/2005 
2125/2005 
2125/2005 
2l25l2005 
2125/2005 
212512005 
2l25/2oos 
2125/2005 
2125/2005 
2125/2005 
2125/2005 
212512005 
2/25/2005 
2125/2005 
2125/2005 

110 

T~rature 

Pressure 
Pressure 
15PSIG. 

1 
TOC 

O FeetH20 
test start 

10.782 Feet H20 

Chan(1) Chan(2) 
Temperatu Pressure 

Adjust ET 
lime ET (min) Fahrenheit F- H20 min 

---- --------
13:20:16 0 61.85 0 
13:20:16 0.005 61.9 -0.007 
13:20:16 0.01 61.9 -0.011 
13:20:16 0.015 61.9 -0.012 
13:20:17 0.02 61.92 -0.013 
13:20:17 0.025 61.92 -0.014 
13:20:17 0.03 61.92 -0.013 
13:20:18 0.035 61.92 -0.015 
13:20:18 0.04 61.92 -0.014 
13:20:18 0.045 61.92 -0-015 
13:20:19 0.05 61,92 -0.015 
13:20:19 0.055 61.92 -0.017 
13:20.:19 0.06 61.92 -0.014 
13:20:19 0.065 61.92 -0.015 
13:20:20 0.07 61.95 -0.015 
13:20:20 0.075 61.95 -0.015 
13:20:20 0.08 61.95 -0.016 
13:20:21 0.085 61.95 -0.017 
13:20:21 0.09 61.95 -0.019 
13:20:21 0.095 61.95 -0.019 
13-.20:22 0.1 61.95 -0.012 
13:20:22 0.1058 61.95 -0.016 
13:20:22 0.112 61.95 -0.067 
13:20:23 0.1185 61.95 -2.903 
13:20:23 0;1255 61.95 -4.805 
13:20-.24 0.1328 61.95 -2519 
13:20:24 0.1407 61.95 -1.641 
13:20-.24 0.149 61.95 -1.861 
13:20:25 0.1578 61.95 -1.514 
13:20:26 0.1672 61.9 -1~93 

13:20:26 0.17i 61.9 -1.97 
13:20:27 0.1875 61.9 -1.749 
13:20:27 0.1985 61.9 -1.774 
13:20:28 0.2102 61.9 -1.804 
13:20:29 0.2227 61.88 -1.736 0.0125 
13:20:30 0.2358 61.88 -1.728 0.0256 
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17mw18sf 

212512005 13:20:31 0.2498 61.88 -1.708 0.0396 0.946785 • 212512005 13:20:31 0.2647 61.86 -1.661 0.0545 0.931818 
2/2512005 13:20:32 0.2803 61.86 -1.661 0.0701 0.920732 
212512005 13:20:33 0.297 61.85 -1.636 0.0866 0.906874 
212512005 13:20:34 0.3147 61.85 -1.614 0.1045 0.894678 
212512005 13:20:36 0.3333 61.65 ·1.59 0.1231 0.881375 
212512005 13:20:37 0.3532 61.83 ·1.566 0.143 0.868071 
2125/2005 13:20:36 0.3742 61.83 -1.543 0.164 0.855322 
212512005 13:20:39 0.3963 .• 61.83 -1.516 0.1861 0.841463 
2125/2005 13:20:41 0.4198 61.83 -1.493 0.2096 0.627605 
2125/2005 13:20:42 0.4447 61.61 -1.469 0.2345 0.614302 
212512005 13:20:44 0.4697 61.79 -1.446 0.2595 0.601552 
2125/2005 13:20:45 0.4963 61.79 -1.423 0.2861 0.788803 
212512005 13:20:47 0.5247 61.79 -1.398~ 
2/25/2005 13:20:49 0.5547 61.76 -1.373 0.3445 0.761086 
2/25/2005 13:20:51 0.5863 61.76 -1.349 0.3761 0.747783 
2125/2005 13:20:53 0.6213 61.74 -1.323 0.4111 0.73337 
2125/2005 13:20:55 0.658 61.74 -1.297 0.4478 0.718958 
2125/2005 13:20:57 0.6963 61.72 -1.273 0.4861 0.705654 
2125/2005 13:21:00 0.736 61.72 -1.248 0.5278 0.691796 
212512005 13:21:02 . 0.7813 61.7 -1.222 0.5711 o.6n364 
2125/2005 13:21:05 0.828 61.7 -1.196 0.6178 0.662971 
2125/2005 13:21;08 0.8763 61.67 -1.171 0.6661 0.649113 
2125/2005 13:21:11 0.928 61.67 -1.143 0.7178 0.633592 
2/25/2005 13:21:15 0.983 61.65 -1.116~ 
2125/2005 13:21:16 1.0413 61.65 -1.091 0.8311 0.604767 
2125/2005 13:21:22 1.103 61.65 -1.066 O.!J928 0.590909 
2125/2005 13:21:~ 1.168 61.65 -1.039 0.9578 0.575942 
2/25/2005 13:21:30 1.236. 61.65 -1.011 1.0278 0.560421 
2/25/2005 13:21:34. 1.3113 61.63 -0.983 1.1011 0.5449 
2125/2005 13:21:39 1.3897 61.63 -0.956 1.1795 0.529933 
2125/2005 13:21:44 1.473 61.63 -0.927 1.2628 0.513858 
2125/2005 13:21:49 1.5613 61.63 -0.898 1.3511 0.497783 
2125/2005 13:21:55 1.6547 61.61 -0.87 1.4445 0.482262 
2125/2005 13:22:01 1.753 61.61 -0.641--
2/25/2005 13:22:07 1.858 61.61 -0.611 1.6476 0.449557 
2/25/2005 13:22:14 1.968 61.61 -0.782 1.7578 0.433481 
2/25/2005 13:22:21 2..o847 61.61 -0.754 1.8745 0.41796 
2/25l2005 13:22:28 2.2097 61.61 -0.725 1.9995 0.401885 • 2125/2005 13:22:36 2.3413 61.61 -0.696 2.1311 0.365809 
2125/2005 13:22:44 2.4813 61.61 -0.669 2.2711 0.370843 
2/25/2005 13:22:53 2.6297 61.61 -0.638 2.4195 0.353659 
2125/2005 13:23:03 2.7863 61.61 -0.609~ 
2125/2005 13:23:13 2.953 61.58 -0.581 2.7428 0.322062 
212512005 13:23:23 3.1297 61.56 -0.552 2.9195 0.305987 
212512005 13:23:35 3.3163 61.54 -0.524 3.1(),61 0.290466 
212512005 13:23:46 3.5147 61.52 -0.497 3.3045 0.275499 
2125/2005 13:23:59 3.7247 61.47 -0.469~ 
2/25/2005 13:24:12 3.9463 61.45 -0.44 3.7361 0.243902 
2/25/2005 13:24:26 4.1813 61.43 -0.414 3.9711 0.22949 
2125/2005 13:24:41 4.4297 61.43 -0.388 4.2195 0.215076 
2125/2005 13:24:57 4.693 61.43 -0.364 4.4828 o.201n4 
2125/2005 13:25:14 4.973 61.4 -0.341 i i!!laBJ!f,fB 
2125/2005 13:25:32 5.2697 61.38 -0.321 5.0595 0.177938 
2125/2005 13:25:51 5.583 61.4 -0.301 5.3726 0.166651 
2125/2005 13:26:10 5.9147 61.4 -0.278~ 
2125/2005 13:26:32 6.2663 61.4 -0.256 6.0561 0.141907 
212512005 13:26:54 6.6397 61.4 -0.234 6.4295 0.129712 
2125/2005 13:27:18 7.0347 61.43 -0.216~fM 
2125/2005 13:27:43 7.453 61.45 -0.197 7.2426 0.109202 
2125/2005 13:28:09 7.8963 61.43 -0.18 7.6861 0.099778 
2125/2005 13:28:38 8.3663 61.4 -0.164 6.1561 0.090909 
2125/2005 13:29:07 8.8647 61.36 -0.148 8.6545 0.08204 
2125/2005 13:29:39 9.3913 61.29 -0.134 9.1611 0.074279 
2/25l2005 13:30:13 9.9497 61.27 -0.122 9.7395 0.067627 
2125/2005 13:30:48 10.5413 61.27 -0.117 10.3311 0.064856 
2125/2005 13:31:26 11.168 61.25 -0.105 10.9578 0.058204 
2125/2005 13:32:05 11.8313 61.25 -0.092 11.6211 0.050998 
2125/2005 13:32:48 12.5347 61.25 -0.082 12.3245 0.045455 
2125/2005 13:33:32 13.2797 61.25 -0.073 13.0695 0.040466 
2125/2005 13:34:20 14.0697 61.2 -0.069. 13~8595 0.038248 
2125/2005 13:35:10 14.9063 61.27 -0.059 14.6961 !).032705 
2125/2005 13:36:03 15.7913 61.29 -0.054 15.5811 0.029933 
2125/2005 13:36:59 16.7297 61.34 -0.048 16.5195 0.026608 
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Tetra Tech NUS. Inc. 

HYDRAULIC CONDUCTIVITY 
TESTING DATA SHEET 

' 

PROJECT NAME: ... <;:l:f..~.'?:.?.TP!/.. ...... f:.!!.!..1.5. ........................................... WELL/BORING NO.: .l1.~WJ8.S. 

PRO.ECT NO.: ..... Q.2.i...~ ................................ GEOLOGIST: .... .f.~~--~-~.t:.~~ ......................................... 
WELL DIAMETER: .. 2~~·-··············· SCREEN LENGTH/DEPTH: .tQ .. ~ ..... :.':t .... /.':f. ............ TEST NO.: ...... 2. ........... 
STATIC WATER LEVEL (Depth/E1evatlon): ...•...•. L~~t:1.·-···--·····-···········~························'······ DATE: 6.:::2,fi:::.mc. ... 

TEST TYPE (Rlslng/f olllng/Constant Head): ~\.~.~---········-················· ... •· CHECKED: ..•.•. ~~ ..•.• !$./.J.~f ~~---·· 

MElHOO OF INDUCING .WATER l.f ( ' L£vEL CHANGE: ~k.~D. ..... 5 .. C....t.J~ ...... :.~ .... ¥. .. 0.:13. ...... PAGE .t .. OF .. J ..... 
REFERENCE PT. FOR 'M.. MEAS. (Top of Casing. Transducer, etc.): .• .'1 .. ~~.'fd'2Y.~ ..................................... 
·ELAPSED MEASURED ORAWDO'fti ELAPSED MEASURED DRAWDOftj 1£11 SCHnl6lJI:& 

TIME WATER LEVEL OR HEAD AH) TIME WA~~'fVEL OR HEA9) AH) 
r=:1--~•,, (min. or sec.) (feet) (feet) ' (min. or sec.) (feet 

0~\\~11 ,,~ . 
BOREHOI.£ • 

0 . '"l.:l..:t .. 1 2.,080 r.;\'1 
·-

0. SS''t 1 f;;, tG,, 1> C\ 
' - ! Dtpttua (IPG) 

' ( 

L \O~ t,L<J 'i 
-;). .1...oq1 0 .it.t_ 1- L } 

~-"!>I\ 2.."\ 1 0.53«1 
t:.t. li \~ 0.'b'\9 m= z---
5.58 o.z.1c,,. ~~a~ -, i-

(, I :le c. (,, 0.J..'t ...... -· ·-
/t,.~<" 

- -
~== 

'1.'tS- {),. l,q;) < 
ti ·' 

8.S<e f'. 1.65"° Sl.. Indicate SWL 
Depth on Drawing 

REMARKS: 

.. iQ .. ~ .. .lV. .. ~.~c:i .. ~.-~ .. . 

. ~.:!}.~.15. .... .13. .. ~.L .... . 

.. S.:Rlf..e>. ........... J.3..1.L ... . 

CALCS,SKETCH MAPS, ETC.: 



In-Situ Inc. 

Report generated: 
Report from file: 
Win-Situ Version 

Serial number: 
Firmware Version 
Unit name: 

TeStname: 

Test defined on: 
Test started on: 
Test stopped on: 

Data gathered using logarithmic testing 
Maximum time between data points: 
Number of data samples: 

TOTAL DATA SAMPLES 

Channel number (1) 
Measurement type: 
Channel name: 

Charmel number (2) 
Measurement type: 
Channel name: 
Sensor Range: 
Specific gravjty: 
Mode: 

· User-defined reference: 
Referenced on: 
Pressure head at reference: 

Date 

17mw18sr 

MiniTroll Pro 

2/25/2005 20:58:24 
... \SN11262 2005-02-25 134112 17mw14sr.bin 

4.51 

11262 
3.09 

17mw14sr 

2125/2005 13:14:44 
2125/2005 13:41:12 
NIA NIA 

·Minutes_ 
99 

99 

Temperature 

Page 1of2 
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17mw18sr 

2/2512005 13:41:22 0.1578 61.52 ~~~ /;:¥::.L ,o·,~,-';;;;,;~~,i\a~ ho • 2/2512005 13:41:22 0.1672 61.49 
2/2512005 13:41:23 0.177 61.49 2.194 0.0098 0.984298 
2/2512005 13:41:24 0.1875 61.49 2.156 0.0203 0.96725 
2/2512005 13:41:24 0.1985 61.49 2.128 0.0313 0.954688 
2/25/2005 13:41:25 0.2102 61.49 2.103 0.043 0.943472 
2/25/2005 13:41:26 0.2227 61.49 2.08 0.0555 0.933154 
2/25/2005 13:41:27 0.2358 61.49 2.055 0.0686 0.921938 
212512005 13:41:27 0.2498 61.49 2.032 0.0826 0.91162 
2/2512005 13:41:28 0.2647 61.49 2.007 0.0975 0.900404 
2/2512005 13:41:29 0.2803 61.49 1.983 0.1131 O.Ss9637 
2/2512005. 13:41:30 0.297 61.49 1.956 0.1298 0.877524 
2/25/2005 13:41:31 0.3147 61.49 1.931~ 
212512005 13:41:32 0.3333 61.49 1.905 0.1661 0.854643 
2125/2005 13:41:34 0.3532 61.49 1.877 0.186 0.842082 
2125/2005 13:41:35 0.3742 61.49 1.85 0.207 0.829969 
2/25/2005 13:41:36 0.3963 61.49 1.821 0.2291 0.816958 
2125/2005 13:41:38 0.4198 61.49 1.792 0.2526 0.803948 
2125/2005 13:41:39 0.4447 61.49 1.762 0.2775 0.790489 
212512005 13:41:41 0.4697 61.49 1.732 0.3025 0.77703 
2125/2005 13:41:42 0.4963 61.49 1.703 0.3291 0.76402 
2125/2005 13:41:44 0.5247 61.49 1.671 
2/25/2005 13:41:46 0.5547 61.49 1.639 0.3875 0.735307 
2125/2005 13:41:48 0.5863 61.49 1.608 0.4191 0.7214 
2125/2005 13:41:50 0.6213 61.49. 1.573 0.4541 0.705698 
2/25/2005 13:41:52 0.658 61.47 1.537 0.4908 0.689547 
2125/2005 13:41:54 0.6963 61.47 1.502 0.5291 0.673845 
2125/2005 13:41:57 0.738 61.47 1.466 0.5708 0.657694 
212512005 13:41:59 0.7813 61.47 1.43 0.6141 0.641543 
2125/2005 13:42:02 0.828 61.47 1.393 0.6608 0.624944 
2125/2005 13:42:05 0.8763 61.47 1.356 
2125/2005 13:42.1)8 0.928 61.47 1.318 0.7608 0.591297 
2125/2005 13:42:11 0.983 61.45 1.28 0.8158 0.574249 
2125/2005 13:42:15 1.0413 61.45 1.242 0.8741 0.557201 
2/25/2005 13:42:19 1.103 61.45 1.204 0.9358 0.540153 
2125/2005 13:42:23 1.168 61.45 1.165 1.0008 0.522656 

• 2/2512005 13:42:27 1.238 61.45 1.125 1.0708 0.504711 
2/25/2005 13:42:31 1.3113 61.45 1.086 1.1441 0.487214 
2125/2005 13:42:36 1.3897 61.45 1.049~ 
2125/2005 13:42:41 1.473 61.45 1.009 1.3058 0.452669 
2125/2005 13:42:46 1.5613 61.45 0.969 1.3941 0.434724 
2125/2005 13:42:52 1.6547 61.47 0.931 1.4875 0.417676 
2125/2005 13:42:58 1.753 61.47 0.891 1.5858 0.399731 
2125/2005 .13:43:04 1.858 61.47 0.852 1.6908 0.382234 
2125/2005 13:43:11 1.968 61.47 0.816~ 
212512005 13:43:18 2.0847 61.49 0.779 1.9175 0.349484 
2/25/2005 13:43:25 2.2097 61.49 0.742 2.0425 0.332885 
2/2512005 13:43:33 2.3413 61.49 0.706 2.1741 0.316734 
2125/2005 13:43:41 2.4813 61.49 0.671 2.3141 0.301032 
2/25/2005 13:43:50 2.6297 61.49 0.638 ~ 
2125/2005 13:44:00 2.7863 61.52 0.604 2.6191 0.270974 
212512005 13:44:10 2.953 61.52 0.573 2.7858 0.257066 
212512005 13:44:20 3.1297 61.52 0.539 2.9625 0.241812 
2125/2005 13:44:31 3.3163 61.52 0.509 3.1491 0.228354 
212Sl200s 13:44:43 3.5147 61.52 0.479l~~ 
2125/2005 13:44:56 3.7247 61.54 0.451 3.5575 0.202333 
2125/2005 13:45:09 3;9463 61.54 0.424 3.7791 0.19022 
2125/2005 13:45:23 4.1813 61.56 0.398 4.0141 0.178555 
212512005 13:45:38 4.4297 61.58 0.372 4.2625 0.166891 
2125/2005 13:45:54 4.693 61.61 0.346 4.5258 0.155227 
2125/2005 13:46:11 4.973. 61.63 0.32 4.8058 0.143562 
2125/2005 13:46:29 5.2697 61.61 0.296 5.1025 0.132795 
2125/2005 13:46:47 5.583 61.58 0.276 5.4158 0.123822 
2/25/2005 13:47:07 5.9147 61.54 0.257 5.7475 0.115298 
2125/2005 13:47:28 6.2663 61.52 0.24 6.0991 0.107672 
212512005 13:47:51 6.6397 61.47 0.224 6.4725 0.100493 
2/25/2005 13:48:15 7.0347 61.45 0.209 6.8675 0.093764 
2125/2005 13:48:40 7.453 61.43 0.195 7.2858 0.087483 
2/25/2005 13:49:06 7.8963 61.45 0.181 7.7291 0.081202 
212St2005 13:49:34 8.3663 61.49 0.167 8.1991 0.074921 
2/25/2005 13:50:04 8.8647 61.47 0.155 8.6975 0.069538 

• 
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TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

. Project Name: 

Project No.: 

Charleston NWS 
N0528 

Test Type: Slug test. falling head. 

DoneBy: ~ 
Checked By: s::rc. sf I Bf 0 !;. 

Radius of Well Casing (in.): 

Effective Radius of Well Screen (in.) : 
Length of WeJI Screen (ft.); 

Time for 37% head change (min.) : 

1 =r 
1=R 
7 =L 

0.85 =To 

Well/Boring No.: 

Aquifer Type: 

Test Date: 

17MW18D 
Sand with some to trace silt. 
Feb,05 

Equation: 
Hydraulic Conductivity (K} : 2.59E-03 ft.Im in. 

4.31E-05 ftJsec. 
3.72E+OO ftJday 
1.31E-03 cmJsec. 

. r 2 x Ln(L/R) K=------. 2x L x To 

******SEE ADJUSTED SLUG TEST DATA PLOT ON A TT ACHED SHEETS****** 

• 

• 
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TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Charleston NWS 
N0528 

Test Type: Slug.test, rising head. 

Done By: ffitut_ 
Checked By: ~c. 9/ ltr I cs 

Radius of Well Casing (in.) : 

Effective Radius of Well Screen Qn.): 

Length of Well Screen (ft): 
Tune for 37% head change (min.):· 

1 = r 
1=R 
7=L 

0.9S=To 

Well/Boring No.: 

Aquifer Type: 

Test Date: 

17MW18D 
Sand with some to trace silt. 
Feb,05 

Equation: 
Hydraulic Conductivity (K) : 2.31E-03 

3.86E-05 
3.33E+OO 
1.18E-03 

ft./ min. 
ft.Isac. 
ftJday 
cmJsec. 

K = r 2 
x Ln(IJR)· 

lx L x Io 

******SEE ADJUSTED SLUG TEST DATA PLOT ON ATTACHED SHEETS****** 
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Tetra Tech NUS, Inc. 

HYDRAULIC CONDUCTIVITY 
TESTING DATA SHEET 

PROJECT NAME: ... C.HMJ.~.~ ........ M..W.. . .S ........................... WELL/BORING . 17tl1Wf8D NO •............................. 

PROJECT NO.: ..... Q .. ?.J.:::.f> ......................... GEOLOGIST: . .... ~-J?.J?..~:.!.~.~---·························· 
\\£lL DIAMETER: ...... k~ ............. SCREEN LENGTH/DEPTH: . L7" .. .L~.::.1-~ ................ TEST NO.: . ...... / ............... 
STATIC WATER LEVEL (Depth/Elevation): ..... ~ .... ~.8......................................................... DATE: .. 2.:2.'fi.:Q2.. .. 
TEST TYPE (Rising/Falling/Constant Head): :~ .. H •• &.. .. H~·-····-· CHECKED: ..•• S.S..~ .... ft.!.~lQ:?. ......... 
METHOD OF INDUCING WATER LEVEL CHANGE: ..... ?.~!.Q ..... J.k:Y. .. ~.: ........................... PAGE .l. .. OF ... 1... ... 
REFERENCE PT. FOR Wl. MEAS. (Top of Casing. Transducer, etc.): .1J.?Jtr.~~[~P.~.~ ............................... 
·ELAPSED MEASURED DRAwoori ELAPSED MEASURED DRAWDOri lillflL SCHEMADC 

TIME WATER LEVEL OR HEA?) AH) TIME WATER LEVEL OR HfAD AH) r=: ..... ,.WEU. ·2 •• (min. or sec.) (feet) (feet (min. or eec..) (feet) feet) 

O_\C\~S- 1.LO<\ 9QR£HOU: • 

O.LtlGtS t. )lC, R~· 

0~7~S LOO~ I 
. 

·" Depths <me) 
o.qs-i, 0, /Cj) 

ti:,s {) ~l,~ \l ~ 
l. 'JCo \ ~ 0. «f02> 

... 
~'---

2ret7 0 .. 7 S-1 
It=: c'--'---

l_.,2-~1 (j l(,,Q i5::w= 21 ... 1-'- ,_ 

3.rz..q1 - ·-{)_ll7 :"..'- ·-- -
§!== "1.. '1.. ~ 
< 
5 

.SZ. lndlcat. SWL 
. Depth on Drawing 

REMARKS: 

:11111111111111111111•·.lfi.-~T. .... N.~.~Tt~ ..... ~ ... : _n.~!d.ttd.LJ.>) . 
... 5. .. ~CTf.. .... ~.:t.~'L ....... . 

2 . .5..to.f.!.W.fJ!.!~3..L ..... . 

• 

• 

• 
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In-Situ Inc. 

Report generated: 
Report from file: 
Win-Situ Version 

Serial number: 
Finnware Version 
Unit name: 

Test name: 

Test defined on: 
Test started on: 
Test stopped on: 

17mw18df 

MiniTroll Pro 

2125/2005 21:00:51 
... \SN11262 2005-02-25 142214 17mw14df.bin 

4.51 

11262 
3.09 

17mw18dl 

2125/2005 13:57:11 
2125/2005 14:22: 14 
NIA NIA 

Data gathered using Logarithmic testing 
Maximum time between data points: 
Number of data samples: 

1Minutes. 
101 

TOTAL DATA SAMPLES 

Channel number [1) 
Measurement type: 
Channel name: 

Channel number (2) 
Measurement type: 
Channel name: 
Sensor Range: 
Specific gravity: 
Mode: 
User.:ctefined reference: 
Referenced on: 
Pressure head at reference: 

Date 

2125/2005 
212512005 
212512005 
2/2512005 
2125/2005 
2125/2005 
212512005 
2125/2005 
2125/2005 
2125'2005 
2125/2005 
2125/2005 
212512005 
2125/2005 
2125/2005 
2/25/2005 
212512005 
2125/2005 
2125/2005 
2125/2005 
2125/2005 
2125/2005 
2125/2005 
2125/2005 
212512005 
212512005 
2125'2005 
2125/2005 
2125/2005 
2125/2005 
2125/2005 

101 

Temperature 

Pressure 
Pressure 
15 PSIG. 

TOC 
0 FeetH20 

test start 
9.122 Feet H20 

Chan[1) Chan[2) 
Temperatu Pressure 

Adjust ET 
Time ET (min) Fahrenheit Feet H20 min 

--- ----
14:22:14 0 60.84 0 
14:22:14 0.005 60.89 -0.008 
14:22:14 0.01 60.91 -0.009 
14:22:15 0.015 60.91 -0.012 
14:22:15 0.02 60.91 -0.012 
14:22:15 0.025 60.91 -0.012 
14:22:16 0.03 60.91 -0.013 
14:22:16 0.035 60.93 -0.012 
14:22:16 0.04 60.93 -0.014 
14:22:17 0.045 60.93 -0.014 
14:22:17 0.05 60.93 -0.014 
14:22:17 0.055 60.93 -0.014 
14:22:17 0.06 60.93 -0.014 
14:22:18 0.065 60.93 -0.014 
14:22:18 0.07 60.93 -0.015 
14:22:18 0.075 60.93 -0~014 

14:22:19 0.06 60.93 -0.015 
14:22:19 0.085 60.93 -0.014 
14:22:19 0.09 60.93 -0.017 
14:22:20 0.095 60.93 -0.017 
14:22:20 0.1 60.93 -0.021 
14:22:20 0.1058 60.95 -0.016 
14:22".21 0.112 60.95 -0.149 
14:22:21 0.1185 60.95 -1.619 
14:22:21 0.1255 60.95 -2.581 
14:22:22 0.1328 60.95 -2.781 
14:22:22 0.1407 60.95 -2.656 
14:22:23 0.149 60.95 -3.017 
14:22:23 0.1578 60.95 -3.096 
14:22:24 0.1672 60.93 -2.613 
14:22:25 o.1n 60.93 -1.811 

Page 1 ol2 

Mio ... 



17mw18df 

2/2512005 14:22:25 0.1875 60.93 
-2.041 I I 2/25/2005 14:22:26 0.1985 60.91 -2.209 • 2/2512005 14:22:27 0.2102 60.91 -2.001 

2125/2005 14:22:27 0.2227 60.91 
,.,,,,,.;"·'· <(;,.- -_. '''':ef.-i""'"""'='~" :·_,:;_. ' 

-2.028 ;\'.f•t;::#;N"' Q•hji:;;(iji!!i''.'tl'. ho 
212512005 14:22:28 0.2358 60.91 -1.969 0.0131 0.970907 
2/25/2005 14:22:29 0.2498 60.91 -1.933 0.0271 0.953156 
2/25/2005 14:22:30 02647 60.91 -1.889 0.93146 
212512005 14:22:31 0.2803 60.91 -1.848 0.911243 
2/25/2005 14:22:32 0.297 60.91 -1.802 0.88856 
2125/2005 14:22:33 0.3147 60.91 -1.757 0.866371 
2125/2005 14:22:34 0~3333 60.89 -1.711 0.843688 
2/25/2oo5 14:22:35 0.3532 60.89 -1.664 0.820513 
212512005 14:22:36 0.3742 60.89 -1.615 0.796351 
2125/2005 14:22:38 0.3963 60.89 ·1.566 o.n21a9 
2125/2005 14:22:39 0.4198 60.89 -1.516 0.747535 
2125/2005 14:22:41 0.4447 60.86 
2125/2005 14:22:42 0.4697 60.86 
2/25/2005 14:22:44 0.4963 60.84 
2125/2005 14:22:45 0.5247 60.84 
2125/2005 14:22:47 0.5547 60.84 0.332 0.625247 
2125/2005 14:22:49 0.5863 60.82 0.3636 0.600592 
212512005 14:22:51 0.6213 60.8 0.3986 0.573964 
212512005 14:22:53 0.658 60.8 0.4353 0.548323 
212512005 14:22:56 0.6963 60.n 
2125/2005 14:22:58 0.738 60.75 0.5153 0.496055 
2125/2005 14:23:01 0.7813 60.73 0.5586 0.470414 
2125/2005 14:23:Q4 0.828 60.71 0.6053 o.444n3 
2125/2005 14:23:Q6 0.8763 60.68 0.6536 0.420118 
2125/2005 14:23:10 0.928 60.66 0.7053 0.395957 
2125/2005 14:23:13 0.983 60.64 
2125/2005 14:23:16 1.0413 60.62 0.8186 0.347633 
212512005 14:23:20 1.103 60.57 0.8803 0.324458 
2125/2005 14:23:24 1.168 60.57 -0.611 0.9453 0.301282 
2125/2005 14:23:28 1.238 60.53 -0.568 
212512005 14:23:33 1.3113 60.53 -0.525 1.0886 0.258876 
212512005 14:23:37 1.3897 60.5 -0.484 1.167 . 0.238659 
2/25/2005 14:23:42 1.473 60.46 -0.445- 1- • 212512005 14:23:48 1.5613 60.44 -0.408 1.3386 0201183 
2125/2005 14:23:53 1.6547 60.41 -0.373 1.432 0.183925 
2125/2005 14:23:59 1.753 60.39 -0.338 
212512005 14:24:05 1.858 60.37 -0.306 1.63.53 0.150888 
2125/2005 14:24:12 1.968 60.34 -02n 1.7453 0.136588 
212512005 14:24:19 2.0847 eo.3 -0.251 1.862 0.123767 
212512005 14:24:26 2.2097 60.28 -0.226 1.987 0.11144 
2125/2005 14:24:34 2.3413 60.23 -0.202 2.1186 0.099606 
2125/2005 14:24:43 2.4813 60.16 -0.182 2.2586 0.089744 
212512005 14:24:52 2.6297 6Q.12 -0.16 2.407 0.078895 
2125/2005 14:25:01 2.7863 60.05 -0.142 2.5636 0.07002 
2125/2005 14:25:11 2.953 60~01 -0.127 2.7303 0.062623 
2125/2005 14:25:22 3.1297 59.96 -0.112 2.907- 0.055227 
212512005 14:25:33 3.3163 59.92 -0.1 3.0936 0.04931 . 
2/25/2005 14:25:45 3.5147 59.87 -0.09 3.292 0.044379 
2125/2005 14:25:57 3.7247 59.83 -0.082 3.502 0.040434 
2125/2005 14:26:11 3.9463 59.78 -0.074 3.7236 0.036489 
2125/2005 14:26:25 4.1813 59.74 -0.067 3.9586 0.033037 
2/25/2005 14:26:40 4.4297 59.71 -0.061 4.207 0.030079 
2125/2005 14:26:55 4.693 59.67 -0.056 4.4703 0.027613 
2/25/2005 14:27:12 4.973 59.65 -0.053 4.7503 0.026134 
2125/2005 14:27:30 5.2697 59.62 -0.05 5.047 0.024655 
2125/2005 14:27:49 5.583 59.6 -0.046 5.3603 0.022682 
2125/2005 14:28:09 5.9147 59.6 -0.042 . 5.692 0;02071 
212512005 14:28:30 6.2663 59.6 -0.039 6.0436 0.019231 
212512005 14:28:52 6.6397 59.6 -0.035 6.417 0.017258 
2125/2005 14:29:16 7.0347 59.58 -0.033 6.812 0.016272 
212512005 14:29:41 7.453 59.58 -0.034 7.2303 0.016765 
212512005 14:30:08 7.8963 59.62 -0.036 7.6736 0.017751 
2/25/2005 14:30:36 8.3663 59.62 -0.035 8.1436 0.017258 
2/25/2005 14:31:06 8.8647 59.62 -0.033 8.642 0.016272 
212512005 14:31:37 9.3913 59.65 -0.032 9.1686 o.015n9 
212512005 14:32:11 9.9497 59.65 -0.03 9.727 0.014793 

• 
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HYDRAULIC CONDUCTIVITY 

• \ TESTING DATA SHEET 
Tetra Tech NUS, Inc. 

PRO.ECT NAME: .C.l-J.~.~~ .. ~ ..... Af~.f?................................... WELL/BORING .NO.: \J.~.~J.9..Q. 
(2- . 

PRO.ECT NO.: ... .2 .. k~............................. GEOLOGIST: ..... ~6.-0 .. ~~-~~-~ ..................................... 
2"' WELL DIAMElER: .. . ................... SCREEN LENGlli/DEPlli: .. J ... .,1. •• l.5=::-.... 2..b. .......... lEST NO.: ..... ~ .............. 

STATIC WATER. LEVEL (Depth/Elevation}: ........ ~.:.:!?.~ ......................... ~ ............................... DAlE: .:l:::~=Qf.:": .... 
lEST TYPE (Rlslng/Folllng/Constant Head}: .Rl.5..1 .. V..~ ................................ CHECKED: -~~ ........ ?../.J.~J.Q.~ ........ 
MElliOO . OF INDUCING WA lER LEVEL CHANGE: .~~.l.D. ..... S.kV..~ ................................... PAGE.{ ... OF .. L .... 
REFERENCE PT. FOR WI.. MEAS. (Top of Cosfng. Transducer. E:~W~ . etc.): . . ............ ._ ...................................................... ._. 

·ELAPSED MEASURED DRAWD01fl1 ELAPSED MEASURED ORAWDO'fl1 lllEl I SCHEM6DC 
TIME WAlER LEVEL OR HEAD 6.H} TIME WAlER LEVEL OR HfAD t.H) r:: '-: .... WELL t 2 II (min. or sec.) (feet} (feet) .. (min. or sec.) (feet) feet) 

(') 1qg7 2 JBct SOREHol£. 

n.?>J3~ , ? ("\ 2. °' g .. 
~: 

n. s-2c.f 1 l. t: TI ~ Qmiilll !mk)1« 

0~?81~ t. 'L lf} ' 

I.( 03 Ii ~~s 17. 5"' 
l.S-,l=> o.5'8\ ~-

2. 0817 f'l '2J'.. I m= 
!;== 

• i /,.?Cf.I rL? n i5=1= ~- 1-- ,_ 

OJ~q 

- ,_ 
~ \2<11 't:tn: 

:J'-l.> 
t.r. 1 <ars {) nc;< 

~~ 

~ 
5_ 2.,Cf1 0,0'-S- .SZ. lndlcote SM. 

Depth on Drawing 

REMARKS: 
I ,.- . ... 5.~W. ...... ~3.~ .............. . 

. . J..r.P..f.~€1!.~ ... ~'i.:t:.:L.: .... . 

CALCS,SKETCH MAPS, ETC.: 

• 



In-Situ Inc. 

Report generated: 
Report from file: 
Win-Situ Version 

Serial number: 
Firmware Version 
Unit name: 

Test name: 

Test defined on: 
Test started on: 
Test stopped on: 

17mw18dr 

MiniTroll Pro 

2125/2005 21 :03:49 
... \SN11262 2005-02-25 143509 17mw18dr.bin 

4.51 

11262 
3.09 

17mw18dr 

2125/2005 14:33:57 
212512005 14:35:09 
NIA NIA 

Data gathered using Logarithmic testing 
Maxirrium time between data points: 
Nuinber of data samples: 

10.000 Minutes. 
107 

TOTAL DATA SAMPLES 

Channel number (1) 
Measurement type: 
Channel name: 

Channel number (2) 
Measurement type: 
Channel name: 
Serisor Range: 
Specific gravity: 
Mode: 
User-defined reference: 
Referenced on: 
Pressure head at reference: 

Date 

2/2512005 
2/2512oo5 
2125/2005 
2125/2005 
2/25/2005 
2/25/2005 
2/25/2005 
2/25/2005 
2125/2005 
212512005 
2125/2005 
2/25/2005 
2/25/2005 
2/25/2005 
2125/2005 
2l25l2oo5 
2125/2005 
2/25/2005 
2125/2005 
2125/2005 
2/25/2005 
2/25/2005 

107 

Temperature 

Pressure 
Pressure 
15 PSIG. 

TOC 
0 FeetH20 

test start 
9.147 FeetH20 

Tlme ET(min) 

14:35:09 0 
14:35:10 0.005 
14:35:10 O.Q1 
14:35:10 0.015 
14:35:11 0.02 
14:35:11 0.025 
14:35:11 0.03 
14:35:11 0.035 
14:35:12 0.04 
14:35:12 0.045 
14:35:12 0.05 
14:35:13 0.055 
14:35:13 0.06 
14:35:13 0.065 
14:35:14 0.07 
14:35:14 0.075 
14:35:14 0.08 
14:35:14 0.085 
14:35:15 0.09 
14:35:15 0.095 
14:35:15 0.1 

0.1058 

Chan[1) Chan(2) 
Temperatu Pressure 

Adjust ET 
Fahrenheit Feet H20 min 

59.69 0 
59.71 -0.008 
59.74 -0.011 
59.74 -0.012 
59.76 . -0.013 
59.76 -0.014 
59.76 -0.014 
59.76 -0.014 . 
59.76 -0.014 
59.76 -0.015 
59.76 -0.014 
59.76 -0.015 
59.76 -0.015 
59.76 -0.015 
59.78 -0.015 
59.78 -0.016 
59.78 -O.Q15 
59.78 -0.014 
59.78 0.526 
59.78 2.92 
59.78 3.536 
59.78 2.585 

h/ho .... 

14:35:1JS 
2/25/2005 14:35:16 0.112 59.78 2.775~ho 
2125/2005 14:35:16 0.1185 59.78 2.71 0.0065 0.976577 
2/25/2005 14:35:17 0.1255 59.78 2.654 0.0135 0.956396 
2/25/2005 14:35:17 0.1328 59.78 2.619 0.0208 0.943784 
2125/2005 14:35:18 0.1407 59.78 2.588 0.0287 0.932613 
2125/2005 14:35:18 0.149 59.78 2.555 0.037 0.920721 
2125/2005 14:35:19 0.1578 59.78 2.519 0.0458 0.907748 
2125/2005 14:35:19 0.1672 59.76 2.491 0.0552 0.897658 
2/25/2005 14:35:20 0.177 59.76 2.457 0.065 0.885405 
2/25/2005 14:35:21 0.1875 59.76 2.422 0.0755 0.872793 
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17mw18dr 

• 212512005 14:35:21 0.1985 59.76 2.389 0.0865 0.860901 
2125/2005 14:35:22 0.2102 59.76 2.353 0.0982 0.847928 
212512005 14:35:23 0.2227 59.74 2.315 0.1107 0.834234 
2125/2005 14:35:23 0.2358 59.76 2.278· 0.1238 0.820901 
212512005 14:35:24 0.2498 59.76 2.24 ;tft<;:m1·aJ;s;,'QYtiQzgqti 
212512005 14:35:25 0.2647 59.76 2.2 0.1527 0.792793 
2125/2005 14:35:26 0.2803 59.76 2.159 0.1683 0.778018 
2125/2005 14:35:27 0.297 59.76 2.116 0.185 0.762523 
2125/2005 14:35:28 0.3147 59.76 2.074 0.2027 0.747387 
2125/2005 14:35:29 0.3333 59.78 2.029 0.2213 0.731171 
2125l2005 14:35:31 0.3532 59.78 1.983 02412 0.714595 
2125/2005 14:35:32 0.3742 59.78 1.937 0.2622 0.698018 
2125/2005 14:35:33 0.3963 59.8 1.888 0.2843 0.68036 
2125/2005 14:35:35 0.4198 59.8 1.839 0.3078 0.662703 
2/25l2005 14:35:36 0.4447 59.83 1.788 0.3327 0.644324 
2125/2005 14:35:38 0.4697 59.83 1.739 0.3577 0.626667 
2/25/2005 14:35:39 0.4963 59.85 1.688~ 
2125/2005 14:35:41 0.5247 59.87 1.637 0.4127 0.58991 
2/25/2005 14:35:43 0.5547 59.87 1.583 0.4427 0.57045 
2125/2005 14:35:45 0.5863 59.89 1.53 0.4743 0.551351 
2125/2005 14:35:47" 0.6213 59.92 1.473 0.5093 0.530811 
2125/2005 14:35:49 0.658 59.94 1.417 0.546 0.510631 
2125l2005 14:35:51 0.6963 59.96 1.36 0.5843 0.49009 
2125/2005 14:35:54 0.738 59;98 1.3 0.626 0.468488 
2/25/2005 14:35:56 0.7813 60.01 1.243 
2125/2005 14:35:59 0.828 60.03 1.185 0.716 0.427027 
212512005 14:36:02 0.8763 60.05 1.126 0.7643 0.405766 
2125/2005 14:36:05 0.928 60.1 1.07 0.816 0.385586 
2/l?S/2005 14:36:08 0.983 60.12 1.011 0.871 0.364324 
2/25/2005 14:36:12 1.0413 60.16 0.953 0.9293 0.343423 
2125/2005 14:36:16 1.103 60.19 0.898 0.991 0.323604 
2125/2005 14:36:19 1.168 60.21 0.841~ 
212512005 14:36:24 1.238 60.25 0.786 '1.126 0.283243 
212512005 14:36:28 1.3113 60.28 0.734 1.1993 0.264505 
2125/2005 14:36:33 1.3897 60.32 0.682 1.2777 . 0.245766 
2125/2005 14:36:38 1.473 60.34 0.63 1.361 0.227027 

• 2125/2005 14:36:43 1.5613 60.37 0.581~ 
2125/2005 14:36:49 1.6547 60.41 0.535 1.5427 0.192793 
2125/2005 14:36:55 1.753 60.46 0.489 1.641 0.176216 
2125/2005 14:37:01 1.858 60.53 0.445 1.746 0.16036 
2125/2005 14:37:07 1.968 60.59 0.405 1.856 0.145946 
2125/2005 14:37:14 2.0847 60.66 0.367--
2/25/2005 14:37:22 2.2097 60.73 0.33 2.0977 0.118919 
21;25/2005 14:37:30 2.3413 60.82 0.297 2.2293 0.107027 
2/25/2005 14:37:38 2.4813 60.89 0.266 2.3693 0.095856 
2125/2005 14:37:47 2.6297 60.95 0.237 2.5177 0.085405 
2'2512oo5 14:37:57 2.7863 61.02 0.212 2.6743 0.076396 
2125/2005 14:38:07 2.953 61 .. 07 0.189 2.841 0.068108 
2/25/2005 14:38:17 3.1297 61.13 0.169 3.0177 0.060901 
2125/2005 14:38:28 3.3163 61.18 0.149 3.2043 0.053694 
212512005 14:38:40 3.51~7 61.25 0.134 3.4027 0.048288 
2/25/2005 14:38:53 3.7247 61.29. 0.119 3.6127 0.042883 
212512005 14:39:06 3.9463 61.34 0.107 3.8343 0.038559 
2/25/2005 14:39:20 4.1813 61.38 0.095 4.0693 ·o.034234 
2/25/2005 14:39:35 4.4297 61.43 0.085 4.3177 0.030631 
2/25/2005 14:39:51 4.693 61.47 0.077 4.581 0.027748 
2/2512005 14:40:08 4.973 61.49 0.07 4.861 0.025225 
2/25/2005 14:40:26 5.2697 61.49 0.065 5.157'7 0.023423 
2/25/2005 14:40:44 5.583 61.52 0.059 5.471 0.021261 
2/25/2005 14:41:04 5.9147 61.49 0.055 5.8027~ 0.01982 
2/25/2005 14:41:25 6.2663 61.49 0.051 6.1543 0.018378 
212512005 14:41:48 6.6397 61.52 0.051 6.5277 0.018378 
2/25/2005 14:42:11 7.0347. 61.49 0.05 6.9227 0.018018 
212512005 14:42:37 7.453 61.49 0.05 7.341 0.018018 
2/25/2005 14:43:03 7.8963 61.49 0.048 7.7843 0.017297 
2/25/2005 14:43:31 8.3663 61.47 0.046 8.2543 0.016577 

. 2125/2005 14:44:01 8.8647 61.47 0.045 8.7527 0.016216 
2/25/2005 14:44:33 9.3913 61.49 0.043 9.2793 0.015495 
212512005 14:45:06 9.9497 61.56 0;044 9.8377 0.015856 
2/25/2005 14:45:42 10.5413 61.56 0.042 10.4293 0.015135 
212512005 14:46:19 11.168 61.58 0.042 11.056 0.015135 
212512005 14:46:59 11.8313 61.58 0.039 11.7193 0.014054 • 212512005 14:47:41 12.5347 61.56 0.04 12.4227 0.014414 
2/25/2005 14:48:26 13.2797 61.54 0.041 13.1677 0.014775 
2125/2005 14:49:14 14.0697 61.47 0.042 13.9577 0.015135 
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TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Charleston NWS 
N0528 

TestT~: Slug test, falling head. 

Done By: ~cut_ 

Checked By: s.:rc. S/l~f o 5 

Radius of Well ~ing (in.) : 

Effective Radius of Well Screen fin.) : 

Length of Well Screen (ft.) : 

Time for 37% head change (min.) : 

· Hydraulic Conductivity (K) : 

1 = r 
1=R 

10=L 
1.55 =To 

1.07E-03 ftJmin. 
1.79E-05 ftJsec. 
1.54E+OO ftldav ::.. 
5.45E-04 cmJsec. 

Well/Boring No.: 

Aquifer Type: 
Test Date: 

17MW19S 
Sand with some to trace silt 
Feb,05 

. Equation: 

'" r 2 x Lntr ID') 
i~s n-/.J~ K =----'---...... .a.~ .... 

lx L x To 

******SEE ADJUSTED SLUG TEST DATA PLOT ON ATTACHED SHEETS****** 

• 

• 

• 
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TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Charleston NWS 
N0528 

Test Type: Slug test, rising head. 

Done By: 
CheckedBy: SJ<:.. B/IS{O!:. 

Radius of Well Casing (in.) : 

Effective Radius of wen Screen (in.) : 
Length of wen Screen (fl) : 

Time for 37% head change (min.) : 

Hydraulic Conductivity (K) : 

1 = r 
1=R 

10 =L 
1.07 =To 

1.56E-03 ftJmin. 
2.60E-05 ftJsec. 
2.24E+OO ft./day = 
7.91E-04 cmJsec. 

WelUBoring No.: 

Aquifer Type: 

Test Date: 

17MW19S 
Sand with some to trace silt. 
·Feb, 05 

Equation: 

2 . 
~.~Afalo.'t K = r x Ln(LIR) 

· 2x L x To 

****""'SEE ADJUSTED SLUG TEST DATA PLOT ON ATTACHED SHEETS****** 

•• 

• 

• 



• 

• \, 



HYDRAULIC CONDUCTIVITY 
TESTING DATA SHEET 

Tetra Tech NUS, Inc. 

PRO..ECT NAME: .. C.H.~.!:-:F..?.'JJ2/:.J ..... !l..W.S. ...... 1W..~~J~l..!1. .......... WELL/BORING NO.: .\.~!!\~ .. \~~ 
e 

. 05l-'2> . i PRO.ECT NO ................ - ...................................... ; ..• GEOLOGIST: •... F .. ~€:0 ... W .. B.tti.~~---··································· 
\\£lL DIAMETER: .. 2 .. ~~·-············· SCREEN L£NGTH/t>EPTH: .J.Q .. ~.f····~--=-J~ ........... TEST N0.:~1..:t ... '2... ..... 
STATIC WATER lE\£L (Depth/Elevation): 'JJ.AJ..'1? .................................... ,............................... . DATE: 2:.4:.J .. -:.0.L ...... 
TEST TYPE (Rlslng/folllng/Constont Head): .E~k.~.(~~ ... ~.f5= .. ~~!.t.!..k. CHECKED: ..• :i.;f f;. .. §./.!.~(?._~ ........... 
METHOD OF INDUCING WATER LEVEL CHANGE: S..!J.k.t.Q ........ ~l....Jl .. !. ................................ ~. . \ 

PAGE ...... OF ••• L ... 
,.REFERENCEJ;r 'FOR .. MEAS. (Top of Cas19g. Tronsdu~r. etc ••. ::IB~ .. fl.Y.~ ......... --.......................... 

n..,t...-M.11 • ... .,,, .. - ... "~--. . . 

·ELAPSED MEASURED DRAWDO~ ELAPSED MEASURED ORA WOO~ lfJ I SCHEMATI~ 
TIME WATER LEVEL OR HEAD AH) TIME WATER LEVEL OR H~> llH) --c 

(min. or sec.) (feet) (feet). . (min. or Sec.} (feet) ---WEU.iu 
0 - 11..f 07 t.CO ~ ~ 0 ... 070 2.6f.t 1- BOREHOLE II 

O.UOL l. '11..-0 o_oci~ Z-U.3 IJ'J (4 

0,)))1.. l, 1-00 0..l,.LS'.S"" •. 2.D 1 f.p I 
; DaptM (me) 

0. 55"'-fl t .. oo 3 0.'l.lCL l.'8C 1-
0.78\~ o.9'tL. 0. y '1117 (-,ft(., ;s- 10.r-
'~ 0 '1\3 CJ.<ef"S o ~-0-100 \ .. \ '1 ~ 
\. s-<e rs D - 'i.9.'\ LO't \) O..Qo"-

r!E 
z---

1..oSLf7 0. "'(, l. '17'70 . l? .. '5le 7 ~~1~ 
~.\'L'\l 

... ·-
() - 2-t'"2, J. •. o S"t7 03'1~ 

r-. ... ·-
§!=-= :::> o .. > .....,_ 

Lt. L8 l) 0. L7S- 'S. l 1...ll1 o.z..ot.. 5 
S"-1-<,q? D~C><tL Lt. '-Sl $ 0 0. lD7 

.SZ. Indicate SWL lD. G, ~ct.1 Q,Oct,S- 15:65)0 o:oeL Depth on Orawln9 

REMARKS: fltt-t- tJJ<...H~· . 
.. ?.TM!l:!?.:: ..... \1-:.2.?.: ............. . 
IU.-0 '. l t.....\..\ ~ . ......................................................................................... 

. . g.~;c:?.:!.!:':-:!..~ .. J:J.Y.?:Q .. : ......... . 

... .5..~T.EQf .. ~6:~.J ......... . 

. .. ~ .. L ............... ~.!:.?.7 ....... . 

. .. G.?. .. : .•. f.f.:.f::,.~1.t!.!:!.H.~ ........ . 

. ... ~ ... ::f;J.?.~r.:l..~ .. t/.!':;~ ......... . 

CALCS,SKETCH MAPS, ETC.: 

• 

• 

• 



• 

• 

• 

In-Situ Inc . 

Report generated: 
Report from file: 
Win-Situ Version 

Serial number: 
Firmware Version 
Unit name: 

Test name: 

Test defined on: 
Test started on: 
Test stopped on: 

Data gathered using Logarithmic testing 
Maximum time between data points: 
Number of data samples: 

TOTAL DATA SAMPLES 

Channel number (1) 
Measureinent type: 
Channel name: 

Channelnumber(2] 
Measurement type: 
Channel name: 
Sensor Range: 
Specific gravity: ........ _. 
""""""· 
User-defined reference: 
Referenced on: 
Pressure head at reference: 

17mw19sf 

MiniTroll Pro 

2127 /2005 18:06: 19 
... \SN11262 2005-02-27 123525 17mw19sf.bin 

4.51 

11262 
3.09 

17mw19sf 

2127/2005 12;33:16 
2127/2005 12:35:25 
NIA NIA 

1 O.OOOC Minutes. 
101 

101 

Temperature 

Pressure 
Pressure 
15 PSIG. 

1 
TOC 

OFeetH20 
test start 

12.513 Feet H20 

Chan[1] Chan[2] 
T emperatu Pressure· 

Adjust ET 
Date Time ET (min) Fahrenheit Feet H20 min 

---- -
2127/2005 12:35:25 0 64.06 0 
2127/2005 12:35:26 0.005 64.11 -0.008 
2127/2005 12:35:26 O.Q1 64.13 -0.01 
2127/2005 12:35:26 0.015 64.13 -0.013 
2127/2005 12:35:27 0.02 64.13 -0.013 
2127/2005 12:35:27 0.025 64.13 -0.014 
2127/2005 12:35:27 0.03 64.13 -0.014 
2127/2005 12:35:27 0.035 64.13 -0.014 
2127/2005 12:35:28 0.04 64.15 -0.014 
2127/2005 12:35:28 0.045 64.15 -0.015 
212712005 12:35:28 0.05 64.15 -0.019 
2127/2005 12:35:29 0.055 64.15 -0.016 
2127/2005 12:35:29 0.06 64.15 -0.019 
2127/2005 12:35:29 0.065 64.15 -0.015 
2127/2005 12:35:30 0.07 64.15 -0.015 
2127/2005 12:35:30 0.075 64.15 -0.016 
2127/2005 12:35:30 0.08 64.15 -0.019 
2127/2005 12:35:30 0.085 64.18 -0.02 
2127/2005 12:35:31 0.09 64.15 -0.014 
2127/2005 12:35:31 0.095 64.18 -0.025 
2127/2005 12:35:31 0.1 64.18 -0.025 
2127/2005 12:35:32 0.1058 64.18 -0.3 
2127/2005 12:35:32 0.112 64.18 ·2.302 
2127/2005 12:35:32 0.1185 64.18 -3.628 
2127/2005 12:35:33 0.1255 64.18 -2.65 

' 2127/2005 12:35:33 0.1328 64.18 -1.557 
212712005 12:35:34 0.1407 64.18 -1.838 
2127/2005 12:35:34 0.149 64.18 -1.464 
2127/2005 12:35:35 0.1578 64.18 ·1.154 
2127/2005 12:35:35 0.1672 64.15 -1.496 
212712005 12:35:36 0.177 64.13 ·1.576 
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17mw19sf 

2127/2005 12:35:37 0.1875 64.13 -1.465 0.0105 0.929569 
212712005 12:35:37 0.1985 64.13 -1.412 0.0215 0.895939 • 2127/2005 12:35:38 0.2102 64.13 -1.42 0.0332 0.901015 
2/27/2005 12:35:39 0.2227 64.13 -1.399 0.0457 0.88769 
212712005 12:35:39 0.2358 64.13 -1.367 0.0588 0.867386 
2/27/2005 12:35:40 0.2498 64.13 -1.346 0.0728 0.854061 
212712005 12:35:41 0.2647 64.11 -1.323 o.oan 0.839467 
2127/2005 12:35:42 02803 64.11 -1297 0.1033 0.82297 
2127/2005' 12:35:43 0297 • 64.11 -1274 0.12 0.808376 
2127/2005 12:35:44 0.3147 64.11 -1.249 o.13n 0.792513 
2127/2005 12:35:45 0.3333 64.11 -1224 0.1563 o.n665 
2127/2005 12:35:46 0.3532 64.11 -12 0.1762 0.761421 
2127/2005 12:35:48 .0.3742 64.09 -1.175 0.1972 0.745558 
2127/2005 12:35:49 0.3963 64.09 -1.152 0.2193 0.730964 
2127/2005 12:35:50 0.4198 64.09 -1.127 02428 0.715102 
2127/2005 12:35:52 0.4447 64.09 -1.102 o26n 0.699239 
212712005 12:35:53 0.4697 64.06 -1.078 0.2927 0.68401 
212.7/2005 12:35:55 0.4963 64.06 -1.053 
2127/2005 12:35:57 0.5247 64.06 -1.028 o.34n 0.652284 
2127/2005 12:35:59 0.5547 64.06 -1.003 o.3m 0.636421 
2127/2005 12:36:00 0.5863 64.04 -0.979 0.4093 0.621193 
2127/2005 12:36:03 0.6213 64.04 -0.951 0.4443 0.603426 
2127/2005 12:36:05 0.658 64.04 -0.925 0.481 0.586929 

. 2127/2005 12;36:07'. 0.6963 64.04 -0.898 0.5193 0.569797 
2127/2005 12:36:10 0.738 64.02 -0.869 .0.561 0.551396 
2127/2005 12:36:12 0.7813 64.02 -0.842 0.6043 0.534264 
212.7/2005 12:36:15 0.828 64 -0.813 0.651 0.515863 
2127/2005 12:36:18 0.8763 64 -0.786 0.6993 0.498731 
2127/2005 12:36:21 0.928 64 -0.757 
212712005 12:36:24 0.983 63.97 -0.729 0.806 o.462563 
2127/2005 12:36:28 1.0413 63:97 -0.7 0.8643 0.444162 
2127/2005 12:36:31 1.103 63..97 -0.671 0.926 0~425761 

2127/2005 12:36:35 1.168 63.95 -0.644 0.991 0.408629 
2121!2oos 12:36:40 1.238 63.95 -0.614 1.061 0.389594 
2127/2005 12:36:44 1.3113 63.95 -0.584 1.1343 0.370558 
2127/2005 12:36:49 1.3897 63.93 -0.556 12127 0.352792 
2127/2005 12:36:54 1.473 63.93 -0.527 • 2127/2005 12:36:59 1.5613 63.93 -0.499 1.3843 0.316624 
2127/2005 12:37:05 1.6547 63.93 -0.47 1.4m o.298223 
212712005 12:37:10 1.753 63.91 -0.445 1.576 0.28236 
2127/2005 12:37:17 1.858 63.91 -0.415 1.681 0.263325 
2127/2005 12:37:23 1.968 63.91 -0.39 1.791 0247462 
212712005 12:37:30 2.0847 63.93 -0.36611111& . -212712005 12:37:38 2.2097 63.93 -0.34 2.0327 0215736 
212712.005 12:37:46 2.3413 63.93 -0.316 2.1643 0.200508 
2/27/2005 12:37:54 2.4813 63.93 -0.295 2.3043 0.187183 
212712005 12:38:03 2.6297 63.93 -0274 
2127/2005 12:38:12 2.7863 63.91 -0254 2.6093 0.161168 
2127/2005 12:38:22 2.953. 63.91 -0.232 2.n6 0.147208 
2127/2005 12:38:33 3.1297 63.88 -0213 2.9527 0.135152 
2127/2005 12:38:44 3.3163 63.88 -0.195 
212712005 12:38:56 3.5147 63.86 -0.18 3.33n 0.114213 
212712005 12:39:09 3.7247 63.86 -0.164 3.54n 0.104061 
2127/2005 12:39:22 3.9463 63.84 -0.148 3.7693 0.093909 
2127/2005 12:39:36 4.1813 63.84 -0.135 4.0043 0.08566 
212.712005 12:39:51 4.4297 63.84 -0.123 4.2527 0.078046 
2127/2005 12:40:07 4.693 63.79 -0.111 4.516 0.070431 
2127/2005 ·12:40:24 4.973 63.n -0.102 4.796 0.064721 
2127/2005 12:40:41 5.2697 63.73 -0.092 5.0927 0.058376 
212712005 12:41:00 5.583 63.73 -0.085 5.406 0.053934 
212.7/2005 12:41:20 5.9147 63.73 -0.on 5.73V 0.048858 
2127/2005 12:41:41 62663 63.73 -0.07 6.0893 0.044416 
2127/2005 12:42:04 6.6397 63.73 -0.065 6.4627 0.041244 
212712005 12:42-27 7.0347 63.7 -0.059 6.8577 0.037437 
2/27/2005 12:42:52 7.453 63.68 -0.057 7.276 0.036168 
2127/2005 12:43:19 7.8963 63.66 -0.051 7.7193 0.03236 
212712005 12:43:47 8.3663 63.66 -0.047 8.1893 0.029822 
2127/2005 12:44:17 8.8647 63.7 -0.044 8.68n 0.027919 
2127/2005 12:44:49 9.3913 63.7. -0.041 92143 0.026015 
2127/2005 12:45:22 9.9497 63.7 -0.038 9.n21 0.024112 

• 
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In-Situ Inc. 

• Report generated: 
Report from file: 
Win-Situ Version 

Serial number: 
Firmware Version 
Unit name: 

Test name: 

Test defined on: 
Test slal1ed on: 
Test stopped on: 

Data gathered using logarilhmic testing 
Maximum time between data points: 
Number of data samples: 

TOTAL DATA SAMPLES 

Channel.number (1] 
Measurement fype: 
Channel name: 

Channel number (2] 
Measurement type: 
Channel name: 
Sensor Range: 
Specific gravity: 
Mode: 
·user-defined reference: 
Referenced on: 
Pressure head at reference: 

• 
Date 

• 

10.0000 

17mw19sr 

MiniT roll Pro 

2127/2005 18:08:14 
••• \SN11262 2005-02-27 124747 17mw19sr.bin 

4.51 

11262 
3.09 

17mw19sr 

2127/2005 12:34:30 
2127/2005 12:47:47 
NIA NIA 

Minutes. 
98 

98 

Temperature 

Pressure 
Pressure 
15PSIG. 

1 
TOC 

0 FeetH20 
test start 

12.54'3 Feet H20 

Chan(1] Chan(2J 
Temperatu Pressure 

Adjust ET 
Time ET (min) Fahrenheit Feet H20 min Mlo 

0 63.77 0 
0.005 63.82 -O.CXl7 

0.01 63.82 -0.009 
0.015 63.82 -0.011 

0.02 63.84 -0.012 
0.025 63.84 -0.013 

0.03 63.84 -0.013 
0.035 63.84 -0.013 

0.04 63.84 0.62 
0.045 63.86 5.474 

0.05 63.84 2.11 
0.055 63.86 1.599 

0.06 63.86 3.505 
0.065 63.86 1.7 

iii -
2127/2005 12:47:47 
212712005 12:47:48 
212712005 12:47:48 
2127/2005 12:47:48 
2127/2005 12:47:49 
2127/2005 12:47:49 
2127/2005 12:47:49 
2127/2005 12:47:50 
2127/2005 12:47:50 
2127/2005 12:47:50 
2127/2005 12:47:50 
2127/2005 12:47:51 
2127/2005 12:47:51 
2/27/2005 12:47:51 
2127/2005 12:47:52 
2127/2005 12:47:52 
2/27/2005 12:47:52 
2127/2005 12:47:53 
2127/2005 12:47:53 
2127/2005 12:47:53 
2127/2005 12:47:53 
2127/2005 12:47:54 
2127/2005 12:47:54 
2127/2005 . 12:47:55 
2127/2005 12:47:55 
2127/2005 12:47:55 
2127/2005 12:47:56 
2127/2005 12:47:56 
212712005 12:47:57 
2127/2005 12:47:57 
2127/2005 12:47:58 

0.07 
. 0.075 

0.08 

63.88. 
63.86 
63.86 

2.562 
2..295 
2 . .117 
..... _ho 

0.005 0.92244 
0.01 1.039216 

O.o15 0.908932 
0.02 0.986057 

0.025 0.932898 
0.0308 0.944662 

0.085 63.86 
0.09 63.86 

0.095 63.86 
0.1 63,86 

0.1058 63,86 
0.112 63.86 

0.1185 63.88 
0.1255 63.86 
0.1328 63.88 
0.1407 63.86 
0.149 63.88 

0.1578 63.88 
0.1672 63.84 

0.177 63.84 
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2.385 
2.086 
2.263 
2.141 
2.168 
2.116 

2.12 
2.076 
2.066 
2.037 
2.012 
1.969 
1.968 
1.943 

0.037 0.922004 
0.0435 0.923747 
0.0505 0.904575 
0.0578 0.900218 
0.0657 0.887582 
0.074 0.876688 

0.0828 0.866667 
0.0922 0.857516 
0.102 0.846623 



l7mw19sr 

2127/2005 12:47:59 0.1875 63.84 1.917 0.1125 
2127/2005 12:47:59 0.1985 63.84 1.889 0.1235 • 212712005 12:48:00 0.2102 63.84 1.862 0.1352 
2127/2005 12:48:01 0.2227 63.84 1.834 0.1477 
212712005 12:48:02 0.2358 63.84 1.806 0.1608 
2127/2005 12:48:02 0.2498 63.84 1.774 0.1748 
2127/2005 12:48:03 0.2647 63.84 1.743 0.1897 
2127/2005 12:48:04 0.2803 63.84 1.711 0.2053 
2127/2005 12:48:05 0.297 63.84 1.678 0.222 
2127/2005 12:48:06 0.3147 63.84 
2127/2005 12:48:07 0.3333 63.84 
2127/2005 12:48:09 0.3532 63.84 
2127/2005 12:48:10 0.3742 63.84 
2127/2005 12:48:U 0.3963 63.84 
2127/2005 12:48:13 0.4198 63.84 
2127/2005 12:48:14 0.4447 63.84 
212712oo5 12:48:16 0.4697 63.84 1.388 
212.7/2005 12:48:17 0.4963 63.84 1.349 
2127/2005 12:48:19 0.5247 63.84 1.31 
2127/2005 12:48:21 0.5547 63.84 1.27 
2127/2005 12:48:23 0.5863 63.84 1.229 
2127/2005 12:48:25 0.6213 63.84 1.188 
2127/2005 12:48:27 0.658 63.84 1.145 
212712®5 12:48:29 0.6963 63.84 1.103 0.6213 0.48061 
2127/2005 12:48:32 0.738 63.84 1.061 0.663 0.462309 
2127/2005 12:48:34 0.7813 63.84 1.019 0.7063 0.444009 
2127/2®5 12:48:37 0.828 63.84 0.976 0.753 0.425272 
2127/2005 12:48:40 0,8763 63.84 0.932. 0.8013 0.4061 
2127/2005 12:48:43 0.928 63.84 0.89 0.853 0.3878 
2127/2005 12:48:46 0.983 63.84 0.847 0.908 0.369063 

. 2127/2005 12:48:50 1.0413 63.86 0.806 0.9663 0.351198 
2127/2005 12:48:54 1.103 63.86 0.764 
212.7/2005 12:48:58 1.168 63.86 0.723 1.093 0.315033 
212.7/2005 12:49;02 1.238 63.86 0.681 1.163 0296732 
2127/2005 12:49:06 1.3113 63.86 0.644 1.2363 0.28061 
2127/2005 12:49:11 1.3897 63.86 0.605 1,3147 0.263617 
2127/2005 12:49:16 1.473 63.88 0.567 1.398 0.247059 • 2127/2005 12:49:21 1.5613 63.88 0.531~ 
2127/2005 12:49".27 1.6547 63.88 0.495 1.5797 0.215686 
212.7/2005 12:49:33 1.763 . 63.88 0.462 1.678 0.201307 
2127/2005 12:49:39 1.858 63;88 0.428 1.783 0.186492 
212712005 12:49:46 1.968 63.91 0.399 1.893 0.173856 
2127/2005 12:49:53 2.0847 63.91 0.388111111.\111111& 
212.7!2.005 12:50:00 2.2097 63.93 0.34 2.1347 0.148148 
2127/2005 12:50:08 2.3413 63.93 0.312 2.2663 0.135948 
2127/2005 12:50:16 2.4813 63.95 0.287 2.4063 0.125054 
2127/2005 12:50:25 2.6297 63.97 0.265 2.5547 0.115468 
2127/2005 12:50:35 2.7863 64 0.242 2.7113 0.105447 
2127/2005 12:50:45· 2.953 64.02 0.222 2.878 0.096732 
2127/2005 12:50:55 3.1297 64.04 0.202 3.0547 0.088017 
2127/2005 12:51:00 3.3163 64.06 0.185 3.2413 0.08061 
2127/2005 12:51:18 3.5147 64.06 0.168 3.4397 0.073203 
212712005 12:51:31 3.7247 64.09 0.153 3.6497 0.066667 
2127/2005 12:51:44 3.9463 64.11 0.138 3.8713 0.060131 
212.7/2005 12:51:58 4.1813 64.13 0.126 4.1063 0.054902 
·2121/2005 12:52:13 4.4297 64.13 0.115 4.3547 0.050109 
212.7/2005 12:52:29 4.693 64.13 0.107 4.618 0.046623 
2127/2005 12:52:46 4.973 64.13 0.097 4.898 0.042266 
2127/2005 12:53:04 5.2697 64.11 0.09 5.1947 0.039216 
2127/2005 12:53:22 5.583 64.11 0.082 5.508 0.03573 
212712005 12:53:42 5.9147 64.13 0.075 5.8397 0.03268 
2127/2005 12:54:03 6.2663 64.13 0.069 6.1913 0.030065 
21271200'5 12:54:26 6.6397 64.13 0.065 6.5647 0.028322 
2127/2005 12:54:50 7.0347 64.13 0.061 6.9597 0.02658 
2/27/2005 12:55:15 7.453 64.15 0.057 7.378 0.024837 
2127/2005 12:55:41 7.8963 64.15 0.052 7.8213 0.022658 
21271200'5 12:56:09 8.3663 64.18 0.048 8.2913 O.Q20915 

• 
Page2of2 



lfill'TRA-TECH NUS · 

.. DRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Charleston NWS 
N0528 

Test Type: Slug test, falling head. 

DoneBy: ~ 

Checked By: .S.:S'C:. :S / 1'1f0 S 

Radius of Well Casing (in.): 

. Effective Radius of Well Screen (in.) : 

Length of Well Screen (fl): 

Time for 37% head change (min.) : 

1 = r 
1=R 

10 =l 
1.80 =To 

WelVBoring No.: 

Aquifer Type: 

Test Date: 

17MW20S 
Sand with some to trace silt. 
Feb,05 

Equation: 
Hydraulic Conductivity (K) : 9.24E-04 ftJmin. 

1.54E-05 ft./sec. 
1.33E+OO ftJdav 
4.69E-04 cm./sec. 

r 2 xLn(L/R) 
K= .. 

2x L x To 

• *"*""-SEE ADJUSTED SLUG TEST DATA PLOT ON A TT ACHED SHEETS"***"* 
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MTRA-TECH NUS 

. ~DRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Charleston NWS 
N0528 

Test Type: Slug test, rising head. 

Done By: 

Cheeked By: 

Radius of Well Casing (in.) : 

Effective Radius of Well Screen (in.) : 

l.ength of Well Screen (ft) : 
1Tlme for 37"k head change (min.) : 

1 = r 
1=R 

10=L 
1.30 =To 

WelUBoring No.: 

Aquifer Type: 

Test Date: 

17MW20S 
Sand with some to trace silt. 
Feb,05 

Equation: 
Hydraunc Conductivity (K) : 1.28E-03 ft./min. 

2.13E-05 ft/sec. 
1.84E+OO ft./dav 
6.50E-04 cm./sec. 

· r 2 x Ln(L/R.) 
K = _2_x_L_x_T_o_ 

• ****0 SEE ADJUSTED SLUG TEST DATA PLOT ON ATTACHED SHEETS****** 
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Tetra Tech NUS, Inc . 

HYDRAULIC CONDUCTIVITY 
.._ TESTING DATA SHEET 

PRO.ECT NAME: .C.H.~J . .t.~;~.ru.4. .... J.:l..lJ.J..S ........ ?.w...~v ... J.4/n.. WELL/BORING NO.: ./J.~~J.Q}.• 

PRO.ECT NO.: .......... Q.5..l.,.B .......................... GEOLOGIST: . .f:K.f!.0 .... v.J. .... f~~-~.£4 ............................... 
WELL OIAMElER: ... 2.~............... SCREEN lENGlli/DEPTH: ... .l.Qj··-~::::-.... C:t'............... TEST NO.: J .. ~ ...... 
STATIC WATER LEVEL (Depth/Elevation): ... ;(~9..S:............................................................ DATE: .?.,;::_1:_~:Q2.. .. 
TEST TYPE (Rlslng/Folllng/Constant Head): -~-~HJG....±.~1~.u.u .... CHECKED: ...... ~~~ .. _.?.f..~~/2§ ....... 
METliOD OF INDUCING WATER LEVEL CHANGE: --~~;~ .• f.l ...... ~~JJ. .. t..<!?:::.~~--~--~.:~~) PAGE .1 ... OF 1. ..... _. 

-'EFERENCE J!T. FOR WI.. MEAS. (Top of Cadn9, Transducer)ietc.): ... :l .. F..~.~.Q~!:::~ .............. _. .............. 
~ ·, ,. u. M~) -JI I ~1 ;J/_ - - - · . 

· ELAPSED MEASURED DRAWDO'fl1 ELAPSED. MEASURED DRAWDO~ IEll. SCHEUADI:: 
TIME WAlER LEVEL OR HEAD AH) TIME WAlER LEVEL OR HEAD llH) 

.-..:::: ,._ ... WEl.l. .. .1" Cmln. or sec.) (feet) (feet) . (min.. or sec.) (fnt) (feet} . . 

f),O?b r'J.l5-ZS l:t 'i7 z:no 80REHOL£ ti 

0."31,)1, L'"; :l<o 0,f'f{)1 4\ l c., B"' .:~-
" 

C?. 52.}·tl L.l 2-""L o.2cao~ l.1 S-3 ! 
j ··:. 

·; : ~. 

' Datha (me) 
' . 

0.7380 0 • .C=t<..7 (); 't<\ c:' l. 381 
l. tO?O 0.7i'i C> . 7'"!, 80 l.l 0 °t Ci_ s-' 
l.(,5Lt 7 0.5~'f O:'l8)o ~-O~°lOS° 

7..7..:.CFt} o . c.t tt.-R l. li./ ~o C>.ta~\ 
!=:: z,...._ --

~. \1.. 'V1 D -~O\ l. SS-BO 0 .';J"C:; 7 i ... !~ ... ·-'i. l 16~'3 O,l<t~ 2 .. "3 tot l3 0.'38~ 
......... ·-
~ -

l l;'> 5"
1 

'" tfl<-tl 
§!=.:: 

5". l.&. i1 CJ .l,G. CJ .'l..\C( < 
I 

(;,. 2(.f.,,? O.,too Q.· f;8JO D~ l07 
.SZ. Indicate SVll 

"?,1.-1s~o 0.01~ 1.~ 'if~o r>.070 Depth en Drowlng 

REMARKS: ~~ 

H~~~.:?.iliTif.Q..::1~3..Q .. . 
. ~t:.2.::..JJ.:t.Q .................. : .... . 
.. ~.\..;?.J.~.~ ... J:1.6..l.~ .. L ... . 
... 5~:c.:~ ... ..tt~£ ...... . 

111·::::~~:~=::::~:::::::~:~::=::=:::::::::::::: 

CALCS,SKETCH MAPS, ETC.: 

© ':. r-~'-t tJ (, 

'f.. .,_ (l.1,. S uoJ (.,,.. 



In-Situ Inc. 

Report generated: 
Report from fife: 
Win-Situ Version 

Serial number: 
Finnware Version 
Unit name: 

Test name: 

Test defined on: 
Test started on: 
Test stopped on: 

17mw20sf 

MiniTroH Pro 

311/2005 8:28:20 
... \SN11262 2005-02-2.8 113025 17mw20st.bin 

4.51 

11262 
3.09 

17mw20sf 

2128/2005 11:27:39 
2128/2005 11 :30:25 
NIA NIA 

Data gathered using logarithmic testing 
Maximum time between data points: 10.0000 Minutes. 

98 Number of data samples: 

, TOTAL DATA SAMPLES 

Chamel number (1) 
Measurement type: 
Channel name: 

Channel number (2) 
Measurement type: 
Channel name: 
Sensor Range: 
Specific gravity: 
Mode: 
User~fined reference: 
Referenced on: 
Pressure head at reference: 

Date 

98 

Temperature 

Pressure 
Pressure 
15PSIG. 

1 
TOC 

0 FeetH20 
test start 

13.264 Feet H20 

Chan(1] Chan(2) 
Temperatu Pressure 

Adjust ET 
Time ET (min) Fahrenheit Feet H20 min Mio 

2128/2005 11:36:25 0 63.66 0 
2128/2005 11:30:26 0.005 63.7 -0.009 
2128/2005 11:30".26 0.01 63.73 -0.013 
2128/2005 11:30".26 0.015 63.73 -0.014 
2128/2005 11:30".26 0.02 63.75 -0.015 
212812005 11:30:27 0.025 63.75 .-0.015 
2128/2005 11:30:27 0.03 63.75 -0.017 
212812005 11:30:27 0.035 63.75 -0.017 
2128/2005 11:30".28 0.04 63.75 -0.017 
212812005 11:36:28 0.045 63.75 -0.017 
2128/2005 .. t 1 :30:28 0.05 63.n -0.017 
2128/2005 11:30".29 0.055 63.n -0.018 
2128/2005 11:30:29 0.06 63.75 -0.02 
2/28f2005 11:30:29 0.065 63.n -0.02 
2f28l2005 11:30:29 0.07 63.n -0.021 
212812005 11:30:30 0.075 63.77 -0.025 
2128/2005 11:30:30 0.08 63.77 -0.012 
212812005 11:30:30 0.Qll5 63.n -0.023 
2128/2005 11:30:31 0.09 63.77 -0.016 
2128/2005 11:30:31 0.095 63.77 -0.022 
2l28l2005 11:30:31 0.1 63.77 -1.491 
212812005 11:30:32 0.1058 63.n -3.369 
212812005 11:30:32 0.112 63.n -4.541 
2128/2005 11:30:32 0.1185 63.n -3.005 
212812005 11:30:33 0.1255 63.77 -1.28 
2128/2005 11:30:33 0.1328 63.77 -1.716 
2128/2005 11:30:34 0.1407 63.77 -1.314 
2128/2005 11:30:34 0.149 63.77 -1.637 
2128/2005 

··-

11:30:35 0.1578 63.79 -1.747 
2128/2005 11:30:35 0.1672 63.75 -1.616 
2128/2005 11:30:36 o.1n 63.75 -1.534 ---·ho 0.0098 0.949257 

Page 1of2 

• 

• 

• 



17mw20sf 

212812005 11:30:36 0.1875 63.75 -1.559 0.0203 0.964728 

• 212812005 11:30:37 0.1985 63.75 -1.559 0.0313 0.964728 
2128/2005 11:30:38 0.2102 63.75 -1.518 0.043 0.939356 
2/28/2005 11:30:39 0.2227 63.73 -1.489 0.0555 0.921411 
2128/2005 11:30:39 0.2358 63.75 ·1.474 0.0686 0.912129 
212812005 11:30:40 0.2498 63.73 -1.477 0.0826 0.913985 
2128/2005 11:30:41 0.2647 63.73 -1.414 0.0975 0.875 
2/28/2005 11:30:42 0.2803 63.73 -1.402 0.1131 0.867574 
2128/2005 ' 11:30:43 0.297 63.73 -1.376 0.1298 0.851485 
2/28/2005 11:30:44 0.3147 63.73 -1.349 0.1475 0.834777 
2128/2005 11:30:45 0.3333 63.73 -1.326 0.1661 0,820545 
2128/2005 11:30:46 0.3532 63.73 -1.299 0.186 0.803837 
2l28l2005 11:30:48 0.3742 63.73 ·1.274 
2128/2005 11:30:49 0.3963 63.73 -1.25 0.2291 0.773515 
2128/2005 11:30:50 0.4198 63.73 -1.223 0.2526 0.756807 
2128/2005 11:30:52 0.4447 63.73 -1.197 0.2775 0.740718 
2l28l2005 11:30:53 0.4697 63.73 ·1.172 0.3025 0.725248 
2l28l2005 11:30:55 0.4963 63.75 ·1.148 0.3291 0.710396 
2l28l2005 11:30:57 0.5247 63.73 -1.122 0.3575 0.694307 
2l2Bl2005 11:30:59 0.5547 63.73 

-1.099 ___ , •• 

2128/2005 11:31:00 0.5863 63.73 -1.072 0.4191 0.003366 
2128/2005 11:31:03 0.6213 63.73 -1.046 0.4541 0.647277 
2128/2005 11:31:0S 0.658. 63.73 -1.02 0.4908 0.631188 
2l28l2005 11:31:07 0.6963 63.75 -0.993 0.5291 0.61448 
2128/2005 11:31:10 0.738 63.73 -0.967 0.5708 0.598391 
2128/2005 11:31:12 0.7813 63.73 -0.94 0.6141 0.581683 
2l28l2005 11:31:15 0.828 63.73 -0.914 o.6608 0.565594 
2128/2005 11:31:18 0.8763 63.73 -0.888 
2/28.l2005 11:31:21 0.9.28 63.73 -0.861 0.7608 0.532797 
2/28/2005 11:31:24 0.983 63.73 -0.834 0.8158. 0.516089 
2128/2005 11:31:28 1.0413 63.73 -0.806 0.8741 0.498762 
2l28l2005 11:31:31 1.103 63.73 -0.779 0.9358 0.482054 
2128/2005 11:31:35 1.168 63.73 -0.75 
2128/2005 11:31:40 1.238 63.7 -0.723 1.0708 0.447401 
2l28l2005 11:3-1:44 {3113 63.7 -0.696 1.1441 0.430693 
2128/2005 11:31:49 1.3897 63.7 -0.667 1.2225 0.412748 

• 2128/2005 11:31:54 1.473 63.7 -0.64 1.3058 0.39604 
2l28l2005 11:31:59 1.5613 63.68 -0.611 
2128/2005 11:32:0S 1.6547 63.68 -0.584 1.4875 0.361386 
2128/2005 11:32:10 1.753 63.68 -0.555 1.5858 0.343441 
2128/2005 11:32:17 1.858 63.68 -0.528 1.6908 0.326733 
2128/2005 11:32:23 1.968 63.66 -0.5 
2128/2005 11:32:30 2.0847 63.66 -0.474 1.9175 0..293317 
.212812005 11:32:38 2.2097 63.66 -0.448 2.0425 0.277228 
2/28/2005 11:32:46 2.3413 63.66 -0.422 2.1741 0.261139 
212812005 11:32:54 2.4813' 63.66 -0.396 2.3141 0.24505 

.2/28/2005 11:33:03 2.6297 63.66 -0.371 
2128/2005 11:33:12 2.7863 63.63 -0.347 2.6191 0.214728 
2128/2005 11:33:22 2.953 63.63 -0.325 2.7858 0.201114 
2128/2005 11:33:33 3.1297 63.66 -0.301 2.9625 0.186262 
2/28/2005 11:33:44 3.3163 63.63 -0.279 3.1491 0.172649 
2128/2005 11:33:56 3.5147 63.63 -0.259. IUJIR 
212812005 11:34;09 3.7247 '63.61 -0.237 3.5575 0.146658 
2128/2005 11:34:22 3.9463 63.61 -0.218 3.7791 0.134901 
2128/2005 11:34:36 4.1813 63.59 -0.198 4.0141 .0.122525. 
2128/2005 11:34:51 4.4297 63.54 -0.18 4.2625 0.111386 
2128/2005 11:35:07 4.693 63.52 -0.167 4.5258 0.103342 
212812005 11:35:24 4.973 63.5 -Oc151 4.8058 0.093441 
2128/2005 11:35:41 5.2697 63.5 -0.136 5.1025 0.084158 
2128/2005 11:36:00 5.583 63.48 -0.121 5.4158 0.074876 
2128/2005' 11:36:20 5.9147 63.48 -0.109 5.7475 0.06745 
2/28/2005 11:36:41 6.2663 63.45 -0.1 6.0991 0.061881 
2/28/2005 11:37:04 6.6397 63.45 -0.09 6.4725 0.055693 
2128/2005 11:37:27 7.0347 63.45 -0.08 6.8675 0.049505 
2128/2005 11:37:52 7.453 63.43 -0.073 7.2858 0.045173 
2128/2005 11:38:19 7.8963 63.41 -0.-066 7.7291 0.040842 
2/28/2005 11:38:47 8.3663 63.41 -0.06 8.1991 0.037129 

• 
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In-Situ Inc. 

Report generated: 
Report from file: 
Win-Situ Version 

Serial number. 
Rrmware Version 
Unit name: 

Test name: 

Test defined on: 
Test started on: 
Test stopped on: 

Data gathered using logarithmic testing 

17mw20sr 

MiniTroll Pro 

311/2005 8:31:00 
... \SNl 1262 2005-02-28114225 17mw20sr.bin 

4.51 

11262 
3.09 

17mw20sr 

2!28/2005 11 :29:34 
2f28l2005 11:42:25 
NIA NIA 

Maximum time between data points: 10.0000 Minutes. 
97 Number of data sar'nples: 

TOTAL DATA SAMPLES 

Channel number (1) 
Measurement type: 
Channel name: 

Channel numb8r (2) 
Measurement type: 
Channel name: 
Sensor Range: 
Specific gravity: 
Mode: 
User-defined reference: 
Referenced on: 
Pressure head at reference: 

Date 

97 

Temperature 

Pressure 
Pressure 
15PSIG. 

1 
TOC 

0 FeetH20 
test start 

13.299 Feet H20 

Chan(1J Chan(2J 
Temperatu Pressure 

Adjust ET 
Tme ET (min) . Fahrenheit Feet H20 min 

------
0 63.39 0 

0.005 63.43 -0.008 
0.01 63.45 -0.012 

0.015 63.45 -0.013 
0.02 63.45 -0.014 

0.025 63.48 -0.014 
0.03 63.48 -0.015 

0.035 63.48· -0.015 
0.04 63.48 -0.015 

0.045 63.48. -0.015 
0.05 63.48 -0.016 

0.055 63.48 0.146 
0.06 63.48 1.213 

0.065 63.48 4.685 
0~07 63.48 1.863 

0.075 63.48 2.222 
0.08 63.48 2.71 

0.085 63.48 2.079 
0.09 63.48 2.471 

0.095 63.48 2.17 
0.1 63.5 2.313 

0.1058 63.48 2.199 

m:ma· 2!28/2005 11 :42:25 
2!28/2005 11 :42:25 
2l28/2005 11 :42:25 
2f28l2005 11 :42:26 
2f28l2005 · 11 :42:26 
2!28/2005 11 :42:26 
2!28/2005 11 :42:27 
2!28/2005 11:42:27 
·2!28/2005 . 11 :42:27 
2l28/2005 1.1:42:27 
2l28/2005 11:42:28 
2!28/2005 11:42:28 
2f28l2005 11:42:28 
2128/2005 11 :42:29 
2!28/2005 11 :42:29 
2/28f2005 11 :42:29 
2!28/2005 11 :42:30 
2/28/2005 11:42:30 
2!28/2005 11 :42:30 
2/28/2005 11 :42:30 
2f28l2005 11 :42:31 
2128/2005 11 :42:31 
2128/2005 11 :42:31 
2128/2005 11:42:32 
212a.i2oos 11 :42:32 
2128/2005 11:42:33 
212812oos 11:42:33 
212812005 11 :42:34 
2/28/2005 11 :42:34 
2128/2005 11 :42:35 
2128/2005 11 :42:35 

0.112 63.5 2.228 ----ho 0.1185 63.5 
0.1255 63.5 
0.1328 63.5 
0.1407 63.5 

0;149 63.5 
0.1578 63.5 
0.1672 63.45 

0.177 63.45 

Page 1 of2 

2.186 
2.167 
2.145 
2.116 
2.086 
2.057 
2.032 
2.004 

0.0065 0.981149 
0.0135 0.972621 
0.0208 0.962747 
0.0287 0.949731 

0.037 0.936266 
0.0458 0.92325 
0.0552 0.912029 

0.065 0.899461 

• 
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17mw20sr 

212812005 11:42:36 0.1875 63.45 1.974 0.0755 0.885996 

• 212812005 11:42:37 0.1985 63.45 1.945 0.0865 0.87298 
212812005 11:42:37 0.2102 63.45 1.914 0.0982 0.859066 
212812005 11:42:38 0.2227 63.45 1.883 0.1107 0.845153 
2128/2005 11:42:39 0.2358 63.45 1.852 0.1238 0.831239 
2128/2005 11:42:40 0.2498 63.45 1.819 0.1378 0.816427 
212812005 11:42:41 0.2647 63.45 1.787 0.1527 0.802065 
212812005 11:42:42 0.2803 63.43 1.753 0.1683 0.786804 
212812005 11:42:43 0.297 63.43 1.719 0.185 0.771544 
2128l2005 11:42:44 0.3147 63.45 1.685 0.2027 0.756284 
2/28/2005 11:42:45 0.3333 63.43 1.649 0.2213 0.740126 
2128/2005 11:42:46 0.3532 63.43 1.613~· 
2128/2005 11:42:47 0.3742 63.43 1.576 0.2622 0.70 361 
2128l2005 11:42:49 0.3963 63.43 1.538 0.2843 0.690305 
2128/2005 11:42:50 0.4198 63.43 1.501 0.3078 0.673698 
212812005 11:42:51 0.4447 63;43 1.461 0.3327 0.655745 
2/28/2005 11:42:53 0.4697 63.43 1.425 0.3577 0.639587 
2128/2005 11:42:55 0.4963 63.43 1.387 0.3843 0.622531 
2128/2005 11:42:56 0.5247 63.43 1.349 0.4127 0.605476 
2128/2005 11:42:58 0.5547 63.43 1.31 0.4427 0.587971 
212812005 11:43:00 0.5863 63.43 1.271~ 
212812005 11:43:02 0.6213 63.43 1.23 0.5093 0.552065 
2128/2005 11:43:04 0.658 63.43 1.19 0.546 0.534111 
2/28l2005 11:43:07 0.6963 63.43 1.15 0.5843 0.516158 
2/28/2005 11:43:09 0.738 63.43 1.109 0.626 0.497756 
2128/2005 11:43:12 0.7813 63.43 1.068 0.6693 0.479354 
2128f2005 11:43:14 0.828 63.43 1.021m&fliiiiiiifR 
2128l2005· 11:43:17 0.8763 63.43 0.987 0.7643 0.442998 
212812005 11:43:20 0.928 63.43 0.945 0.816 0.424147 
2.fli!8l2005 11:43:24 0.983 63.43 0.905 0.871 0.406194 
2l28l200S 11:43:27 1.0413 63.41 0.865 0.9293 0.388241 
2/28/2005 11:43:31 1.103 63.41 0.827 
2128/2005 11:43:35 1.168 63.41 0.787 1.056 0.353232 
2128/2005 11:43:39 1.238 63.41 0.749 1.126 0.336176 
212812005 11:43:43 1.3113 63.41 0.712 1.1993 0.319569 
2128/2005 11:43:48 1.3897 63.41 0.676 1.2777 0.303411 

• 212812005 11:43:53 1.47~ 63.41 0.641 1.361 0.287702 
2128/2005 11:43:58 1.5613 63.39 0.605~ 
2128/2005 11:44:04 1.6547 63.39 0.573 1.5427 0.257181 
2128/2005 11:44:10 1.753 63.39 0.539 1.641 0.241921 
212812005 11:44:16 1.858 63.39 0.507 1.746 0.227558 

. 2128/2005 11:44:23 1.968 63.39 0.475 1.856 0.213196 
212812005 11:44:30 2.0847 63.39 0.446111liL!OMi! • 2128/2005 11:44:37 2.2097 63.39 0.414 2.0977 0.185817 
212812005 11:44:45 2.3413 63.39 0.386 2.2293 0.17325 
2128l2005 11:44:54 2.4813 63.39 0.358 2.3693 0.160682 
2128/2005 11:45~ 2.6297 63.39 0.332 
2128/2005 11:45:12 2.7863 63.39 0.307 2.6743 0.137792 
2/28/2005 11:45:22 2.953 63.39 0.283 2.841 0.12702 
2128/2005 11:45:33 3.1297 63.36 0.259&Jiii&iliil!I 
2128/2005 11:45:44 3.3163 63.36 0.239 3.2043 0.107271 
2128/2005 11:45:56 3.5147 63.36 0.219 3.4027 0.098294 
.2128l2005 11:46:08 3.7247 63.34 0.2 3.6127 0.089767 
2128l2005 11:46:22 3.9463 63.34 0.183 3.8343 0;082136 
2/28l2005 11:46:36 4.1813 63.32 0.168 4.0693 0.075404 
2/28/2005 11:46:51 4.4297 63.32 0.154 4.3177 0.06912 
2/28/2005 11:47:06 4.693 63.3 0.14 4.581 0.062837 
2128/2005 11:47:23 4.973 63.3 0.129 4.861 0:057899 
2128/2005 11:47:41 5.2697 63.3 0.116 5.1577 0.052065 
2128/2005 11:48:00 5.583 63.3 0.107 5.471 0.048025 
2128l2005 11:48:20 5.9147 63.3 0.099 5.8027 0.044434 
2128/2005 11:48:41 6.2663 63.27 0.09 6.1543 0.040395 
2128/2005 11:49:03 6.6397 63.3 0.081 6.5277 0.036355 
2/28/2005 11:49".27 7.0347 63.27 0.075 6.9227 0.033662 
2128/2005 11:49:52 7.453 63.27 0.07 7.341 0.031418 
2128l2005 11:50:19 7.8963 63.27 0.065 7.7843 0.029174 

• 
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TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Charleston NWS 
N0528 

Test Type: Slug test, failing head. 

DoneBy: ~ 
Checked By: ( t) 

Radius of Well Casing (in.) : 

Effective Radius of Well Screen (in.): 

Length of Well Screen (ft.): 

Time for 37% head change (min.) : 

1 = r 
1=A 

10 = L 
1.37 =To. 

Well/Boring No.: 

Aquifer Type: 

Test Date: 

17MW21S 
Sand with some to trace silt. 
Feb,05 

Equation: 
Hydraulic Conductivity (K) : 1.21E-03 

2.02E-05 
1.75E+OO 
6.16E-04 

ft.Im in. 
ft./ sec. 
ftJdav 
cmJsec. 

K = r
2 

x Ln(L/R) 
lx L x To 

. ******SEE ADJUSTED SLUG TEST DATA PLOT ON ATTACHED SHEETS****** 

., 

• 

• 

• 
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TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorsl~v Method 

Project Name: 

Project No.: 

Charleston NWS 
N0528 

Test Type: Slug test, rising head. 

DoneBy: ~ 
Checked By: ( [) 

' 
Radius of Well Casing (in.) : 

Effective Radius of Well Screen (in.) : 

Length of Well Screen (fl) : 

Time for 37% head change (min.) : 

1 = r 
1=R 

10 =L 
1.85 =To 

Well/Boring No.: 

Aquifer Type: 

Test Date: 

17MW21S 
Sand with some to trace silt. 
Feb,05 

· Equation: 
Hydraulic Conductivity (K) : 8.99E-04 ftJmin .. 

1.50E-05 ftlsec. 
1.29E+OO ft./dav 
4.56E-04 cm./sec. 

r 2 x Ln(L/R) 
K=---;:..._~ 

lx L x To 

******SEE ADJUSTED SLUG ifEST DATA PLOT ON ATIACHED SHEETS****** 

• 

• 

• 
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Tetra Tech NUS, Inc. 

HYDRAlLIC CONDUCTIVITY 
TESTING DATA SHEET 

. sw~v lfo{l? ((f'[ C\1~.'Sroe.J fJUJ.S PRO.ECT NAME ............................................................................................................... 'llEU/BORING NO.: .\J..~.~-~t~ 

PRO.ECT NO.: .. Q.~-2::.~ .................................. GEa..OGIST: . ~~ .. W. .. ~hl'~::tJiH:~;;~ ........................................ 
2'( 

TEST NO.: •.••• 1 ................ 'llElL DIAMETER: ...........•..•.......•.•.. SCREEN. lENGnt~nt: .J.Q
7 

.... a .. =.\9 ................ 
STATIC WATER LEVEL (Depth/Elewtlon): ... G. ... ~.3.l:\.:Q.~) ............................................ DATE: •• ~.~J_:Q?. .... _. 
TEST TYPE (Rlalng/rolllrl9/Constant Head): .C.~!::-~.~.td..~ ............................. CHECKED: •••••• ( ••• Q~.~!.!l .............. 
ME"THOO OF INDUCING WA lER lE\'EL CHANGE: .$.af::._\:.9. ..... 5.:.(r...Jl..~ ....... '.:t.!~.~-~-f?.:.!?.:. PAGE .1. OF ........... 

REFERENCE PT. FOR ._ MEAS. (Top of Caalng. TR111sducer, etc.): .• .''.l:K~'.?-QV..~~--·-········~·-............... 
ELAPSED MEASURED no.-... ELAPSED MEASURED ORA WOO~ 11£11 SCHF"MADC 

~~--} WA '"rteetlfVEL OR(FIEAD {AH) TIME WA~ LEVEL OR Hf~)· AH) -s_ -WEI.I.. t '-·· ., {min. « nc.) feet) 

2. <t8'i 3.? l't 7 0 .085" 
2..! ( 

o.os - ....... 
<? .. \ 0 1.'1l,R 

'f '" ~() D,OZ...1-
8{(. 

"' 

0 .. \'\95'"" I Ot>"1 ~?.J.o°t7 n .. oo3 • 0...thA Cmcl. 
n~? 'i'i S O.°t'SC-t 
o.3 l«-t 7 D .. ~70 1.().5° ( 
O.'tct(,3 j_ 

O~ I?~ 

0.13SO (') ct)q '\ m= !';,____ -
o. '1930 0 .<.f, 'b t~1~ .... ,_ 
r .. )tt3 0 .3'lS- i--. ... ·-.... -

;l.0,~ 
t .. 75"30 

§!:::::= 
0 .. 'Z-90 < 

i 
o.Z.3't :i..u<a'11 .sz lndlcot.. 5"l. 

1.1g~3 O.l'-tG,-, Depth. - Drowtlg 

RDA ARKS: 

.. ~T.CZQ_Il2I .. ~ .......... . 

. 1..1.2.t.e ................. : ........................... . 

CALCS,SKETCH MAPS, ETC.: 

ft rnt 

• 

• 

• 
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Tetra Tech NUS, '1c.. 

HYDRAllJC CONDUCTIVITY 
TESTING DATA Sl-EET 

PRO.ECT NAME: 9.1!.~.V.J~frz .... ~~~t:!. .... ~..!>. .................... -... WEU./SORING NO.: \.J.~.~~\?. 

PRO.ECT NO.: ... Qi.?..:~ ................................... GEOLooisr: ... E~.W.15:~.s .. ~.·-·-················-····-······· 
211 

WELL OIAMElER: . ·········-·····-········ SCREEN LENG1H/DEP1H: .l.Q~ ....... ~.=.JJ;L __ .... TEST NO.: .... 2-. ............ 
STATIC WAlER t£VEL. (Depth/Elevation): .. fo. ..... «::\.~·-··············-·················-······-·-···-········ DA lE: ~.:?.}:.9.f.". ....... 
TEST TYPE (Rletng/f'alllng/Constant Head): .f{L.~.l.tJ..~ .... h.~ ... -.... CHECKED: •.•. ,f:.~.L?.f?.?..~~~ .......... _ .... 
MElHOO OF INDUCING WAlER LEVEL ·QiANGE: .. $.Q~.~9..$..h!J.Y .... !:f::~ .. ~ .. Q..ti3 ......... _. PAGE .L.OF ... L ... 
REFERENCE PT. FOR WL MEAS. (Top of Cosing. Transducer. etc.): .''Sl::tl~~····-············;····-·······-·-··· 

ELAPSED MEASURED ORA WOO~ ELAPSED MEASURED DR A WOO~ 1£11 SCHEUAJlC 
TIME WATER LEVEL OR HEN?> 6H) . TIME WATER LEVEL OR HEN?) 6H) 

'""<::: - -E.L -. t (min. or sec.) (feet) (feet (min.. or aec.) (feet) (t.et 

o.oss- ~ M )CJ.,, 3. 1'1-'-t 7 0 .. 'l.:3C, 
2 
~ ... -

o .. 1no \.'lo Cf t.t. 'f 2..'1 / O. l7S-
,,, 

" 

0 \ C\87 1. <tctS- 5, 'L~<t 7 D .. l'"ls 12111111 rfml. 

0.2<-t'f8 L't'L 7 
(t "t'l~ 3 L 1.oS'" 

/fl..~ 
~-o.7-;so l. Ott7> 

L bLf l~ n~ '87 3 Ii= z---
\~ l.f T3D o.~c.r<i ~~~ I. 75'"3() {).IAOO - ii= ?t'L~ 

2..ocn'-17 0,'>10 c 
I 

1 Lf9 I~ 0 I f.f '2.,, I 
Sl. lndlcote S'1I. 

3. \ 1.t:l 1 o.;,1s- Depth on Drawing 

• ••.,•••••.,••~"'""'"+••••••••••••••••••u.+ .. • .. •.,••••••••"'••••••••" 

• --········································-···················· ........................................... ~ .. -· .. ···•••··· ... ···················· .. 
-++-+-t-+-t-t-t-i-1--t-t-t ..................................... - ....................................... _ ........... . 



In-Situ Inc. 

Report generated: 
Report from file: 
Win-Situ Version 

Serial number: 
Firmware Version 
Unit name: 

Test name: 

Test defined on: 
Test started on: 
Test stopped on: 

17mw21fh 

MiniTroll Pro 

2123/2005 15:39:15 
... \SN11262 2005-02-23 123610 17mw21fh.bin 

4.51 

11262 
3.09 

17mw21fh 

212312005 10:20:36 
2/23/2005 12:36:10 
WA WA 

.Data gathered using Logarithmic testing 
Maximum time between data points: 
Number of data samples: 

10.00 Minutes. 
93 

TOTAL DATA SAMPLES 

Channel number (1) 
Measurement type: 
Channel name: 

Channel number (2) 
Measurement type: 
Channel name: 
Sensor Range: 
Specific gravity: 
Mode: 
User-defined reference: 
Referenced on: 
Pressure head at reference: 

Date 

212312005 
212312005 
2123/2005 
2123/2005 
2123/2005 
2123/2005 
2123/2005 
212312005 
2123/2005 
2123/2005 
2123/2005 
2123/2005 
2123/2005 
2/23/2005 
2/23/2005 
2123/2005 
2123/2005 
2123/2005 
2/23/2005 
212312005 
2123/2005 
2123/2005 
212312005 
212312005 
212312005 

93 

Temperature 

Pressure 
Pressure 
15 PSIG. 

1 
Surface 

O.FeetH20 
test start 

11.612 Feet H20 

Chan[1} Chan[2] 
Temperatu Pressure 

Adjust ET 
Time ET (min) Fahrenheit Feet H20 min 

-------------
12:36:10 0 66.29 0 
12:36:11 0.005 66.34 0.007 
12:36:11 O.Q1 66.36 0.009 
12:36:11 0.015 66.36 0.012 
12:36:12 0.02 66.36 0.012 
12:36:12 0.025 66.38 0.012 
12:36:12 0.03 66.38 0.014 
12:36:12 0.035 66.38 0.019 
12:36:13 0.04 66.38 0~628 

12:36:13 0.045· 66.38 2.018 
12:36:13 0.05 66.38 2.989 
12:36:14 0.055 66.38 3.435 
12:36:14 0.06 66.38 2.n4 
12:36:14 0.065 66.38 1.485 
12:36:15 0.07 66.38 1.305 
12:36:15 0.075 66.38 0.71 
12:36:15 0.08 66.38 O.n2 
12:36:15 0.085 66.38 1.058 
12:36:16 0.09 66.41 1.332 
12:36:16 0.095 66.41 1.476 
12:36:16 0.1 66.41 1.468 
12:36:17 0.1058 66.41 1~322 

12:36:17 0.112 66.41 1.148 
12:36:17 0.1185 66.41 1.088 
12:36:18 0.1255 66.41 1.14 
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17mw21fh 

2/2312005 12:36:18 0.1328 66.41 

• 2/2312005 12:36:19 0.1407 66.41 
212312005 12:36:19 0.149 66.41 1.102 0.0162 0.938671 
2/2312005 12:36:20 0.1578 66.41 1.077 0.025 0.917376 
2/23/2005 12:36:20 0.1672 66.36 1.065 0.0344 0.907155 
212312005 12:36:21 0.177 66.36 1.05 0.0442 0.894378 
212312005 12:36:22 0.1875 66.36 1.027 0.0547 0.874787 
2/2312005 12:36:22 0.1985 66.36 1.007 0.0057 0.857751 
2123/2005 12:36:23 0.2102 66.36 0;992 0.0774 0.844974 
2/2312005 12:36:24 0.2227 66.34 0.974. 0.0899 0.829642 
212312005 12:36:25 0.2358 66.34 0.957 0.103 0.815162 
2123/2005 12:36:25 0.2498. 66.34 0.939 0.117 .0.79983 
2123/2005 12:36:26 0.2647 66.34 0.922 0.1319 0.785349 
2123/2005 12:36:27 0.2803 66.34 0.904 0.1475 o.noo11 
212312005 12:36:28 0.297 66.34 0.887 0.1642 0.755537 
2123/2005 12:36:29 0.3147 66.34 0.87~ 
2/23/2005 12:36:30 0.3333 66.34 0.853 0.2005· 0.726576 
212312005 12:36:32 0.3532 66.34 0.834 0.2204 0.710392 
2/23/2005 12:36:33 0.3742 66.32 0.817 0.2414 0.695911 
2123/2005 12:36:34 0.3963 66.32 0.798 0.2635 0.679727 
2/23/2005 12:36:36 0.4198 . 66.32 0.781 0.287 0.665247 
2/23/2005 12:36:37 0.4447 66.32 0.763 0.3119 0.649915 
212312005 12:36:39 0.4697 66.32 0.746 0.3369 0.635434 
2123/2005 12:36:40 0.4963 66.32 0.728 
2123/2005 12:36:42 0.5247 66.32 0.711 0.3919 0.605622 
2123/2005 12:36:44 0.5547 66.32 0.694 0.4219 0.591141 
212312005 12:36:46 0.5863 66.32 . 0.675 0.4535 0.574957 
2123/2005 12:36:48 0.6213 66.32 0.656 0.4885 0.558773 
2123/2005 12:36:50 0.658 66.32 0.639 

. ""] 

2123/2005 12:36:52 0.6963 66.32 0.617 0.5635 0.525554 
. 2123/2005 12:.36:55 0.738 66.32 0.599 0.6052 0.510221 

2/23/2005 12:36:57 0.7813 66.29 0.579 0.6485 0.493186 
2/23/2005 12:37:00 0.828 66.29 0.559 0.6952 0.47615 

• 2/23/2005 12:37:03 0.8763 66.29 0.539 0.7435 0.459114 
2123/2005 12:37;06 0.928 66.32 0.519Wil!flllmlll 
2123/2005 12:37:09 0.983 66.32 0.498 0.8502 0.424191 
2123/2005 12:37:13 l.0413 66.32 0.478 0.9085 0.407155 

. 212312005 12:37:17 1.103 66.32 0.456 0.9702 0.388416 
212312005 12:37:20 1.168 66.32 0.436 1.0352 0.37138 
2123/2005 12:37:25 1.238 66.32. 0.415 1.1052 0.353492 
·2123/2005 12:37:29 1.3113 66.32 0.395 1.1785 0.336457 
2/23/2005 12:37:34 1.3897 66.32 0.374~ 
2/23/2005 12:37:39 1.473 66.32 0.353 1.3402 0.300681 
2/23/2005 12:37:44 1.5613 66.32 0.332 1.4285 0.282794 
2/23/2005 12:37:50 1.6547 66.29 0.309 1.5219 0.263203 
2123/2005 12:37:58 1.753 66.29 0.29 1.6202 0.247019 

. 2123/2005 12:38:02 1.858 66.27 0.211111!1!! ..... 
2123/2005 12:38:08 1.968 66.27 0.252 1.8352 0.214651 
2123/2005 12:38:15 2.0847 66.27 0.234 1.9519 0.199319 
2/23/2005 12:38:23 2.2097 66.27 0.216 2.0769 0.183986 
2123/2005 12:38:31 2.3413 66.27 0.197 ~ 
2123/2005 12:38:39 2.4813 66.27 0.18 2.3485 0.153322 
2123/2005 12:38:48 2.6297 66.27 0.164 2.4969 0.139693 
2/23/2005 12:38:58 2.7863 66.27 0.146 2.6535 0.124361 
2/23/2005 12:39:08 2.953 66.27 0.13 2.8202 0.110733 
212312005 12:39:18 3.1297 66.29 0.114 2.9969 0.097104 
2/23/2005 12:39:29 3.3163 66.29 0.099 3.1835 0.084327 
2/23/2005 12:39:41 3.5147 66.29 0.085 3.3819 0.072402 
2/23/2005 12:39:54 3.7247 66.29 0.07 3.5919 0.059625 
2/23/2005 12:40:07 3.9463 66.32 o.os6 3.8135 0.0477 
2123/2005 12:40:21 4.1813 66.34 0.042 4.0485 0.035775 
2/23/2005 12:40:36 4,4297 66.36 0.031 4.2969 0.026405 
212312005 12:40:52 4.693 66.38 0.022 4.5602 0.018739 
2123/2005 12:41:09 4.973 66.41 0.013 4.8402 G.011073 
2123/2005 12:41:27 5.2697 66.41 0.003 5.1369 0.002555 
212312005 12:41:45 5.583 66.38 -0.006 5.4502 -0.005111 

• 212312005 12:42:05 5.9147 66.36 -0.011 5.7819 -0.00937 
2123/2005 12:42:26 6.2663 66.34 -0.017 6.1335 -0.01448 
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In-Situ Inc. 

Report generated: 
Report from tile: 
Win-Situ Version 

Serial number: 
Finnware Version . 
Unit name: 

Test name: 

Test defined on: 
Test started on: 
Test stopped on: 

Data gathered using logarithmic testing 

17mw21rh 

MiniTroll Pro 

21231'.2005 15:43:46 
... \SN11262 2005-02-23 125210 17mw21rh.bin 

4.51 

11262 
3.09 

17mw21rh 

2/23/2005 10:23:21 
2123/2005 12:52:10 
NIA NIA 

Maximum time between data points: 10.0000 Minutes. 
Number of data samples: 97 

TOTAL DATA SAMPLES 

Chamel number [1) 
Measurement type: 
Chamel name: 

Channel number [2) 
Measurement type: 
Channel name: 
Sensor Range: 
Specific gravity: 
Mode: 
User-defined reference: 
Referenced on: 
Pressure head at reference: 

Date 

2123/2005 
2/23/2005 
212312005 
2123i2005 
2123/2005 
212312005 
2123/2005 
2123/2005 
2123/2005 
2123/2005 
2/23/2005 
212312005 
212312005 
2123/2005 
2123/2005 
2/23/2005 
2123/2005 
2/23/2005 
2/23/2005 
2123/2005 
2123/2005 
2123/2005 

·2123/2005 

97 

Temperature 

Pressure 
Pressure 
15PSIG. 

1 
Surface 

0 FeetH20 
test start 

11.539 Feet H20 

T1111e ET(min) 

---
12:52:10 0 
12:52:10 0.005 
12:52:10 0.01 
12:52:11 0.015 
12:52:11 0.02 
12:52:11 0.025 
12:52:12 0.03 
12:52:12· 0.035 
12:52:12 0.04 
12:52:12 0.045 
12:52:13 0.05 
12:52:13 0.055 
12:52:13 0.06 
12:52:14 0.065 
12:52:14 0.07 
12:52:14 0.075 
12:52:15 0.08 
12:52:15 0.085 
12:52:15 0.09 
12:52:15 0.095 
12:52:16 0.1 
12:52:16 0.1058 
12:52:16 0.112 

Chan(1J Chan[2) 
Temperatu Pressure 

Adjust ET 
Fahrenheit Feet H20 min 

-------
66.38 0 
66.43 0.008 
66.45 0.01 
66.45 0.013 
66.45 0.014 
66.47 0.014 
66.47 0.015 
66.47 O.o15 
66.47 -0.026 
66.47 -0.225 
~.47 -0.503 
66.47 -5.017 
66.47 -2.012 
66.47 -0.529 
66.47 -3.435 
66.47 -1.689 
66.47 -1.378 
66.5 -2.593 
66.5 -1.381 
66.5 ·1.922 
66.5 -1.909 
66.5 -1.575 
66.5 ·1.841 

h/ho .... . 

212312005 12:52:17 0.1185 66.5 -1.587 
2123/2005 12:52:17 0.1255 66.5 -1.69 ·~~1!l~~'(('f)f@i~~;, ho 
2123/2005 12:52:18 0.1328 66.5 ·1.632 0.0073 0.96568 
2123/2005 12:52:18 0.1407 66.5 -1.573 0.0152 0.930769 
2123/2005 12:52:19 0.149 66.5 -1.61 0.0235 0.952663 
2123/2005 12:52:19 0.1578 66.5 ·1.559 0.0323 0.922485 
2123/2005 12:52:20 0.1672 66.47 ·1.534 0.0417 0.907692 
2123/2005 12:52:20 o.1n 66.47 -1.528 0.0515 0.904142 
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17mw21rh 

2123/2005 12:52:21 0.1875 66.47 -1.514 0.062 0.895858 

• 212312005 12'.52:22 0.1985 66.47 -1.495 0.073 0.884615 
2/23/2005 12:52:22 0.2102 66.47 -1.476 0.0847 0.873373 
212312005 12:52:23 0.2227 66.47 -1.46 0.0972 0.863905 
2/2312005 12:52:24 0.2358 66.47 -1.444 0. 1103 0.854438 
2/23l2005 12:52:25 0.2498 66.47 -1.427 0.1243 0.844379 
2/23/2005 12:52:26 0.2647 66.47 -1.41 0.1392 0.63432 
2123/2005 12:52:27 0.2803 66.47 -1.393?;~lflj~t~ri~-
2123/2005 12:52:28 0.297 66.47 -1.375 0.1715 0.813609 
2/23l2005 12:52:29 0.3147 66.47 ·1.358 0.1892 0.80355 
2123/2005 12:52:30 0.3333 66.47 ·1.339 0.2078 0.792308 
2l23l2005 12:52:31 0.3532 66.47 -1.322 022n 0.782249 
2/23l2005 12:52:32 0.3742 66.47 ·1.303 0.2487 0.771006 
212M?005 12:52:33 0.3963 66.5 ·1.283 0.2708 0.759172 
2123/2005 12:52:35 0.4198 66.5 ·1.265 0.2943 0.748521 
212312005 12:52:36 0.4447 66.5 ·1.245~ 
2/23l2005 12:52:38 0.4897 66.5 ·1225 0.3442 0.724852 
2l23l2005 '12:52:39 0.4963 66.5 ·1.205 0.3708 0.713018 
2/23f2005 12:52:41 0.5247 66.5 ·1.183 0.3992 0.7 
2/23/2005 12:52:43 0.5547 '66.5 ·1.162 0.4292 0.687574 
2/23l2005 12:52:45 0;5863 66.5 -1.139 0.4600 0.673964 
2/23/2005 12:52:47 0.6213 66.52 -1.116 0.4958 0.660355 
212312005 12:52:49 0.658 66.5 -1.092 0.5325 0.646154 
2123/2005 12:52:51 0.6963 66.52 -1.068i~ 
2123/2005 12:52:54 0.738 66.52 -1.043 0.6125 0.61716 ' 
2!23.l'l005 12:52:57 0.7813 66.52 ·1.017 0.6558 0.601775 
2123/2005 12:52:59 0.828 66.52 -0.99 0.7025 0.585799 
212312005 12:53:02 0.8763 66.52 -0.963 0.7508 0.569822 
212312005 12:53:05 0.928 66.52 -0.935 0.8025 0.553254 
212312005 12:53:09 0.983 66.52 -0.907 0.8575 0.536686 
2/23/2005 12:53:12 1.D413 66.52 -0.878 0.9158 0.519527 
212312005 12:53:16 1.103 66.52 -0.847~~ 
2/23/2005 12:53:20 1.168 66.52 -0.818 1.0425 0;484024 
2/23/2005 12:53:24 1.238 66.52 -0.787 1.1125 0.46568 
2J23l2oo5 12:53:28 1.3113 66.52 -0.756 1.1858 0.447337 
2/23/2005 12:53:33 1.3897 66.52 -0.724 1.2642 0.428402 

• 2l23l2005 12:53:38 1.473 66.54 -0.694 1.3475 0.410651 
2l23l2005 12:53:43 1.5613 66.54 -0.662~ 
2123/2005 12:53:49 1.6547 66.54 -0.631 1.5292 0.373373 
2123/2005 12:53:55 1.753 66.54 -0.6 1.6275 0.35503 
2/23/2005 12:54:01 1.858 66.52 -0.57 1.7325 0.337278 
2123/2005 12:54:08 1.968 66.52 -0.541 1.8425 0.320118 
2/23l2005 12:54:15. 2.0847 66.52 -0.51ill~ 
212312005 12:54:22 2.2097 66.52 ' -0.481 2.0842 0.284615 
2/23/2005 12:54:30 2.3413 66.52 -0.451 2.2158 0.266864 
212312005 12:54:39 2.4813 66.5 -0.421 2.3558 0;249112 
2/23/2005 12:54:47 2.6297 66.5 -0.392~~~~ 
2/23/2005 12:54:57 2.7863 66.5 -0.366 2.6608 0.216568 
2/23/2005 12:55:07 2.953 66.47 -0.339 2.8275 0.200592 
2/23/2005 12:55:17 3.1297 66.47 -0.315 3.0042 0.186391 
212312005 12:55:29 3.3163 66.45 -0.289 3.1908 0.171006 
2123/2005 12:55:41 3.5147 66.45 -0.264~~~ 
212312005 12:55:53 3.7247 66.45 -0.239. 3.5992 Cl.14142 
2/23/2005 12:56:06 3.9463 66.45 -0.216 3.8208 0.127811 
2l23/2005 12:56:21 4.1813 66.47 -0.195 4.0558 0.115385 
2/2312005 12:56:35 4.4297 66.47 -0.175 4.3042 0.10355 
212312005 12:56:51 4.693 66.5 -0.156 4.5675 0.092308 
2123/'2005 12:57:08 4.973 66.5. -0.14 4.8475 0.08284 
2/23/2005 12:57:26 5.2697 66.47 -0.125 5.1442 0.073964 
2123/2005 12:57:45 '5.583 66.47 -0.11 5.4575 0.065089 
2l23J2oo5 12:58:05 5.9147 66.47 -0.097 5.7892 0.057396 
2123/2005 12:58:26 6.2663 66.47 -0.086 6.1408 0.050888 
2J23l2oo5 12:58:48 6.6397 66.5 -0.076 6.5142 0.04497 
2123/2005 12:59:12 7.0347 66.S -0.068 6.9092 0.040237 
2/23f2005 12:59:37 7.453 66.45 -0.055 7.3275 0.032544 
2/23/2005 13:00;03 7.8963 66.43 -0.049 7.7708 0.028994 
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Page2Qf2 



TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Charleston NWS 
N0528 

Test Type: Slug test, falling head. 

·DoneBy: ~ 
Checked By: ( 0 

Radius of Well Casing (in.) : 

Effective Radius of Well Screen {in.) : 

Length of Well Screen {ft.) : 

Time for 37"k head change .{min.) : 

· 1 = r 
1=R 

10 = L 
1.54 =To 

Well/Boring No.: 

Aquifer Type: 

Test Date: 

17MW22S 
Sand with some to trace silt. 
Feb,05 

Equation: 
Hydraulic Conductivity (K) : 1.0BE-03 ft./ min. 

1.SOE-05 ft./ sec. 
1.55E+OO ft./ day 
5.48E-04 cmJsec. 

r 2 x Ln(LIR.) 
K=--------

lx L x To 

******SEE ADJUSTED SLUG TEST DATA PLOT ON ATTACHED SHEETS****** 
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TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 
Charleston NWS 
Nos28 

Test Type: Slug test, rising head. 

·Done By: (f\U.)/l._ 
Checked By: C D 

Radius of Well Casing (in.) : 

Effective Radius of Well Screen (in.) : 

Length of Well Screen (ft.): 

Time for 37% head change (min.) : 

1 = r 
1=R 

10 =L 
2.20 =To 

Well/Boring No.: 

Aquifer Type: 

Test Date: 

17MW22S 
Sand with some to trace silt. 
Feb,05 

Equation: 
Hydraulic Conductivity (K) : 7.SGE-04 ft./min. 

1.26E-05 ft./ sec. 
1.09E+OO ftlday 
3.84E-04 cmlsec. 

r 2 x Ln(L/R) 
K=--------

2x L x To· 

******SEE ADJUSTED SLUG TEST DATA PLOT ON ATTACHED SHEETS****** 

• 

• 

• 



• 
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Tetra Tech NUS, Inc. 

HYDRAULIC CONDUCTIVITY 
TESTING DATA SHEET 

PRo.ECT NAME: .. S..W...r.1:.VJ .. ~.Lt1 ... ~~-~!:'?.~!'::!.. ..... fY..~.. YEl.l/BORING NO.: . 0.~-~ .. ?::?:-5. t 
GEOLOGIST: .fu~D ... kV ... ~'k.f:!'!:::: .................................... PRO.ECT NO.: .... Q .. £.~.S ............................... 

Yt£l.L DIAMElER: ..... ~~-~............. SCREEN LENGTH/DEPTH: .... \c.Qj ... J5L:.b.9............ lEST NO.: ..... k .......... 
STATIC WAlER lEVEl {Depth/Elevation): ... (a ... J.9............................................................... DAlE: 2_:'.?.}.:.Qf. ...... 
TEST TYPE {Rising/railing/Constant Head): .~!:?.i.!::-!. .. ~ ............................. CHECKED: ...... c ... ..rz.~.~-~---···-···· 
MElHOO OF INDUCING WATER LEVEL CHANGE: ~.:.1..~!!3. . .S.~i2 .... 5.W..!:! .............. PAGE ...... OF .......•..• 

REFERENCE PT. FOR WL.. MEAS. (Top of Casing. Transducer, etc.): T..l?J.tY..'?.fl.J.!.~ ......... - .............................. 
ELAPSED MEASURED Q!;!A- .. ,-~ ELAPSED MEASURED DRAWDO~ IEll SCHEUADC 

TIME WATER LEVEL OR(HEAD (AH' TIME WATER LEVEL OR HEAD AH) 
~ -i--WELL fz'' ~ ar sec.) (feet) 

~·· 
~or sec.) (feet) (feet) 

CtOCo ;;l, S"'f i 4. "l? (J,27L 
~-CJ. l o5'A 2.~'29 '5, t\ 1'17 0.lCf<!f 

g•• 

0,,1 lD7 '2.. ti/) 7. @Cft,J ·0.11~ • °'9th• tmcl. 
0, 'SI Y 7 \.Cfll-9' 
0 Lfn2l~ L7t<-t l 'l...S-

i== \. llo9D \, 32-'t 
l. '15'17 l, Dl'n ~ == z---

1-:1 2o~7 o,<a~c,· i-!~ -· ,_ 
1. V~\~ 0.7'-f'T ..... -· ·-... - u.< 

n~Coo~ 
~~ 

~.Cf.)31) < a:: c 

~ S" /<../7 r>.'t7B .SZ. Indicate S'M. 
lf, '-t 2.. °l 7 Q, 7>3 s Depth on Drawing 

REMARKS: 
• 
7 ·---------····························-································ • 
4 

• • 
' CALCS,SKETCH MAPS, ETC.: ;---------s 
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In-Situ Inc. 

Report generated: 
Report from file: 
Win-Situ VefSion 

Serial number: 
Finnware Version 
Unit name: 

Test name: 

Test defined on: 
test started on: 
Test stopped on: 

Data gathered using Logarithmic testing 
Maximwn Ume belween data points: 
Number of data samples: 

TOTAL DATA SAMPLE$ 

Channel number (1] 
Measurement type: 
Channel name: 

Cilannf!I number [2] 
Measurement type: 
Channel name: 
Sensor Range: 
Specific gravity.: 
Mode: 
User-delined reference: 
Referenced on: . 
Pressure head at reference: 

Date 

17mw22rh 

MiniTroll Pro 

2/24/2005 9:38:25 
... \SN11262 2005-02-23 134832 17mw22rh.bin 

4.51 

11262 
3.09 

17mw22rh 

. 2123/2()()5 10-.28:13 
2123/2005 13:48:32 

NIA NIA 

10.0000 Minutes. 
97 

97 

Temperature 

Pressure 
Pressure 
15PSIG. 

TOC 
O FeetH20 

test start 
11.869 Feet H20 

Chan(1] Chan[2) 
Temperatu Pressure 

Adjust ET 
rme ET (min) Fahrenheit Feet H20 min 

·---- --------
2123'2005 13:48:32 0 66.43 0 
2l23l2005 13:48:33 0.005 66.47 -0.007 
2123/2()()5 13:48:33 0.01 66.5 -0.004 
2123'2005 13:48:33 O.o15 66.5 -0.013 
2123'2005 13:48:34 0.02 66.5 -0.017 
2l23l2005 13:48:34 0.025 66.5 -0.014 
2123'2005 13:48:34 0.03 66.52 -0.01 
2l23l2005 13:48:34 0.035 66.52 -0.006 
2123r.!005 13:48:35 0.04 66.52. 4.039 
2l23l2005 13:48:35 0.045 66.52 4.688 
2l23l2005 13:48:35 0.05 66.52 0.318 
1'123'2005 13:48:36 0.055 66.52 3.668 
2l23l2005 13:48:36 0.06 66;52 2.541 
2/23/2005 13:48:36 0.065 66.52 1.484 
2123r.!005 13:48:37 0.07 66.52 3.32 
2l23l2005 13:48:37 0.075 66.52 1.797 
2l23l2005 13:48:37 0.08 66.54 2.433 
2l23l2005 13:48:37 0.085 66.52 2..455 
2l23l2005 13:48:38 0.09 66.52 1.993 
2/23/2005 13:48:38 0.095 66.54 2.556 
2123/2005 13:48:38 0.1 66.52 2.067 
2J23.l2005 13:48:39 0.1058 66.54 2.389 
2l23l2005 13:48:39 0.112 66.54 2.126 
2123'2005 13:48:39 0.1185 66.54 2.327 
2123'2005 13:48:40 0.1255 66.54 2.144 
2/23/2005 13:48:40 0.1328 66.54 2.239 
2123/2005 13:48:41 0.1407 66.54 2.207 
2/23f2005 13:48:41 0.149 66.54 2.154 
2l23l2005 13:48:42 0.1578 66.54 2.172 
212312D05 13:48:42 0.1672 66.52 2.175:~ -s;.: 
2/23/2005 13:48:43 0.177 66.52 2.155 0.0098 
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17mw22rh 

212312005 13:48:44 0.1875 66.52 2.138 0.0203 0.982989 
212312005 13:48:44 0.1985 66.52 2.123 0.0313 0.976092 • 212312005 13:48:45 0.2102 66.52 2.11 0.043 0.970115 
2/23/2005 13:48:46 0.2227 66.52 2.097 0.0555 0.964138 
2/23/2005 13:48:46 0.2358 66.52 2.082 0.0686 0.957241 
2/23/2005 13:48:47 0.2498 66.52 2.067 0.0826 0.950345 
2/2312005 13:48:48 0.2647 66.52 2.051 ·0.0975 .0.942989 
2123/2005 . 13:48:49 0.2803 66.52 2.033 0.1131 0.934713 
212312005 13:48:50 0.297 66.52 2.017 0.1298 0.927356 
2123/2005 13:48:51 0.3147 66.54 1.998 0.1475 0.918621 
2123/2005 13:48:52 0.3333 66.54 1.978 0.166t 0.909425 
2123/2005 13:48:54 . 0.3532 66.54 1.951'} 0.1B6 0.90023 
2/23!2005 13:48:55 0.3742 66.54 1.939 0.207 0.891494 
2/23/2005 13:48:56 0.3963 66.54 1.916 0.2291 0.88092 
2/23/2005 13:48:58 0.4198 66.54 1.894-.-
2/23/2005 13:48:59 0.4447 66.56 1.87 o.2n5 0.859n 
2/23/2005 13:49:01 0.4697 66.56 1.846 0.3025 0.848736 
2/23f2005 13:49:02 0.4963 66.56 1.822 0.3291 0.837701 
2123/2005 13:49:Q4 0.5247 66.56 1.797 0.3575 0.826207 
2123!2005 13:49:06 0.5547 66.56 1.77 0.3875 0.813793 
212312005 13:49:08 0.5863 66.56 1.743 0.4191 0.801379 
2/23/2005 13:49:10 0.6213 66.56 1.714 0.4541 0.788046 
2123/2005 13:49:12 0.658 66.56 1.683 . 
2/23l2005 13:49:14 0.6963 66.56 1.653 0.5291 0.76 
2123/2005 13:49:17 0.738 66.56 1.619 0.5708 0.744368 
2/23/2005 13:49:19 0.7813 66.56 1.586 0.6141 0.129195 
2123!2005 13:49'.22 0.828 66.59 1.552 0.6608 0.713563 
2123/2005 13:49-.25 0.8763 66.59 1.517 0.7091 0.697471 
2123/2005 13:49:28 0.928 66.59 1.481 0.7608 0.68092 
2l23/2005 13:49:31 0.983 66.59 1.442 0.8158 0.662989 
2/23/2005 13:49:35 1.0413 66.59 1.404 0.8741 0.645517 
2/23f2005 13:49:39 1.103 66.59 1.365 0.9358 0.627586 
2123!2005 13:49:42 1.168 66.59 1.324 
2123!2005 13:49:47 1.238 66.61 1.283 1:0700 0.589885 
2/23f2005 13:49:51 1.3113 66.61 1.242 1.1441 0.571034 
2/23.12005 13:49'.56 1,3097 66.61 1.198 1.2225 0.550805 
2/23/2005 13:50:01 1.473 66.61 1.154 1.3058 0.530575 • 2/23/2005 13:.50:06 1.5613 66.63 1.111 1.3941 0.510805 
2/23/2005 13:50:12 1.6547 66.63 .1.ooalillli!!Smillll 
2123/2005 13'.50:18 1.753 66.63 1.02 1.5858 0.468966 
2123/2005 13:50:24 1.858 66.63 0.974 1.6908 0.447816 I 
2/23/2005 13:50:30 1.968 66.61 0.926 1.8008 0.425747 
2123/2005 13:50:37 2.0647. 6*).61 0.881 1.9175 0.405057 
2123/2005 13:50:45 2.2097 66.61 0.836~ 
2123/2005 13:50:53 2.3413 66.61 0.79 2.1741 0.363218 
212312005 13:51:01 2.4813 66.61 0.744 2.3141 • 0.342069. 
2123!2005 13:51:10 2.6297 66.63 0.7 2.4625 0.321839 
2/23t2005 13:51:20 2.7863 66.65 o.655tililill:lllBI 
2/23/2005 13:51:30 2.953 66.68 0.609 2.7858 0.28 
2/23/2005 13:51:40 3.1297 66.7 0.563 2.9625 0.258851 
2/23f2005 13:51:51 3.3163 66.72 0.52 3.1491 0.23908 
2/23/2005 13:52:03 3.5147 66.77 0.478~ 
2/23t2005 13:52:16 3.7247 66.79 0.438 3.5575 0.201379 
2/23f2005 13:52:29 3.9463 66.81 0.401 . 3.7791 0.184368 
2/23f2005 13:52:43 4.1813 66.83 0.368 4.0141 0.169195 
2123/2005 13:52:58 4.4291 66.83 0.333 4.2625 0.153103 
212312005 13:53:14 4.693 66.83 0.3 4.5258 0:137931 
2/23/2005 13:53:31 4.973 66.86 0.272 4.8058 0.125057 
212312005 13:53:49 5.2697 66.83 0.245 5.1025 0.112644 
2/23l2005 13:54:07 5.583 66.83 0.222 5.4158 0.102069 
2123/2005 13:54:27 5.9147 66.83 0.199 5.7475 0.091494 
2123/2005 13:54:48. 6.2663 66.83 0.178 6.0991 0.081839 
2123/2005 13:55:11 6.6397 66.86 0.16 6.4725 0.073583 
2/23/2005 13:55:34 7.0347 66.88 0.145 6.8675. 0.066667 
2/23/2005 13:56:00 . 7_453 66.88 0.129 7.2858 0.05931 
2/23/2005. 13:56:26 7.8963 66.9 0.113 7.729_1 0.051954 

• 
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Teb'a Tech ti.JS. Inc. 

HYDRAWC CONDUCTIVITY 
TESTING DATA SHEET 

PRO.ECT NAME: ~J.JJ.~Y...J~/!J ... Ct:t~:~ ..... !>.f:Y. .. ~............. WELL/aORING NO.: Jl~.~.:?:.~.~. 
1 

PRO.ECT NO.: .C2.5..k~................................ GEOLOGIST: .... Ei?:W. .... LLJJS.~ . .S..ffi.:: ............................ . 
WELL DJAMElER: ...•. ~~~............. SCREEN LENGTH/DEPTH: .. J.C2,_ .... J~Q.= .. ~....... TEST NO.: •.. .!:; ............... . 
STATIC WATER lEVEL (Depth/Elevation): .. (Qt.\..0 .................... -............... ._........................ DATE: .2.7~3..::Q .. S.: .. . 

3 TEST TYPE (Rising/falling/Constant Head): •••. E~tt~.~---··················· CHEa<ED: .••. r. ... Q~~~~-~ .............. . 
-'. MaHOO OF INDUCJNG WATER LEVEL CHANGE: ~:.:!.t.Qt~3.5t.<a.-.M?. .. ~.k........................... PAGE J. .. OF .......... . 

~ REFERENCE PT. FOR M.. MEAS. (Top of Cosing. Transducer. etc.): .~.-!..~QY.~ ........ - ........................... . 
~t--..--==--i......-:-------,.--------.....-------.,....-ME-A-SU_R_ED--.-D~R-AWO--O~WN---r)-M'l--,-SQtEN----A-nc----1 

WA TER LEVEL OR HEAD (AH ~ 
(feet) (feet) -::; ........ IEl.L i_ .... 

().{()7 ~,... 

~It 

ELAPSED MEASURED ORA~-··-· ELAPSED .,. TIME WATER LEVEL OR{H;AO {6H) TIME • ~·or MC.) (feet) (min. or pe.) ,. 
~ 6.o'-t ~·~1S '-t G°t. 3 

.~ 
~ 0.CJ7 L9L~ , 
I O .. lO l.<tlt 

s O.tt.t'f l. t Clo 
< 0. £.1.tC\S \, 00 -, 

Ov'f<1C.3 o. 7&,~ 
(') 7?,'30 C>.G'i 'L 
\, () '-t ( '.) (). S-3<-
I. 5°'~ I 3 O, 'tDB 
2.; Of)i 7 0. )l}f 

1-=----------------------------------~1------~1---------1 m= z--

i~1i~ i-;...;~~~1--~----~~~=-1--------11--------1,__ ____ __,... -.;. 
..... -· .. 

......-.-~---------t--------1--------it-------ti-------t ~~==-·.._µ~=2=·~~-·-
~--".__~1-------~_;._;;;__:... __ 1--------11--------1,__ ____ __,.. i 

1 =t.s 

2.71d"3 0 ~ 2-3'0 
?:> .. 7 2-'-{ 7 0.1~'3 

t-L-"'~---""-it-------l-""--___..--t-------ti-------11--.,...----t .SZ Indicate SWL 

Depth Gft Drowfni 

RE:MARKS: 

CALCS,SKETCH MAPS. ETC.: 



In-Situ Inc. 

Report generated: 
Report from file: 
Win-Situ Version 

Serial number: 
Rrmware Ve!Sion 
Unit name: 

· Testname: 

Test defined on: 
Test started on: 
Test stopped on: 

Data gathered using logarithmic testing 

17mw22fh 

MiniT roll Pro 

2124/2005 9:40:06 
..• \SN11262 2005-02-23 133649 17mw22fh.bin 

4.51 

11262 
3.09 

17mw221h 

2/23/2005 10:27:02 
2/23/2005 13:36:49 
NIA NIA 

Maximum time between data points: 10.0000 Minutes. 
Number of data samples: 99 

TOTAL DATA SAMPLES 

Channel number [1) 
Measurement t)pe: 
Channel name: 

Channel number (2) 
Measurement t)pe: 
Channel name: 
Sensor Range: 
Specific gravity: 
Mode: 
User-defined reference: 
Referenced on: 
Pressure head at reference: 

99 

Temperature 

Pressure 
Pressure 
15PSIG. 

1 
TOC 

0 FeetH20 
test start 

11.865 FeetH20 

Chan[1) Chan(2J 
Tempeialu Pressure 

'Adjust ET 
Date 1lrne ET (min) Fahrenheit Feet H20 min hlho 

2/23/2005 13:36:49 0 67.06 0 ~ 
2/23/2005 13:36:50 0.005 67.1 -0.008 
2123/2005 13:36:50 0.01 67.1 -0.012 
2/23l2005 13:36:50 0.o15 67.13 -0.015 
2/23/2005 13:36:50 0.02 67.13 -0.591 
2123J2005 13:36:51 0.025 67.13 -2.54 
212312005 13:36:51 0.03 67.13 -4.184 
2123/2005 13:36:51 0.035 . 67.15 -4.401 
2/23/2005 13:36:52 0.04 67.15 -2.982 
2/23/2005 13:36:52 ·0.045 67.15 -0.337 
2/23/2005 ·13:36:52. 0.05 67.13 -0.685 
2/23/2005 13:36:53 0.055 67.15 -0.604 
2123/2005 13:36:53 0.06 67.15 ·1.524 
2/23/2005 13:36:53 0.065 67.15 ·1.792 
2/23/2005 13:36:53 0.07 67.15 ·1.823 
2123/2005 13:36:54 0.075 67.ts ·1.665 
2l23l2oo5 13:36:54· 0.08 67.15 -1.429 
2/23/2005 13:36:54 0.085 67.15 -1.275 
2123/2005 13:36:55 0.09 67.15 -t.275 
212312005 13:36:55 0.095 67.15 ·1.361 
2/23l2005 13:36:55 0.1 67.15 ·1.411 
2/23/2005 13:36:56 0.1058 67.15 -1.395 ,,: ,~, _.. ' . "'\!tho 
2/23/2005 13:36:56 0.112 67.15 -1.331 0.0062 0.954122 
2/23/2005 13:36:56 o:t1as 67.15 -1.275 0.0127 0.913978 
2/23l2005 13:36:57 0.1255 67.15 -1.252 0.0197 0.897491 
2/23/2005 13:36:57 0.1328 67.15 -1.244 0.027 0.891756 
2/23/2005 13:36:58 0.1407 67.15 -1.222 0.0349 0.875986 
2J23/2005 13:36:58 0.149 67:15 -1.19 0.0432 0.853047 
212312005 13:36:59 0.1578 67.15 -1.165 0.052 0.835125 
2/23f2005 13:36:59 0.1672 0'/.13 -1.161 0.0614 0.832258 
2/23/2005 13:37:00 o.1n 67.13 -1.118 0.0712 0.801434 
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17mw22fh 

212312005 13:37:01 0.1875 67.1 -1.097 0.0817 0.78638 

• 2/2312005 13:37:01 0.1985 67.1 -1.089 0.0927 0.780645 
212312005 13:37:02 0.2102 67.1 -1.069 0.1044 0.766308 
212312005 13:37:03 0.2227 67.1 -1.044 0.1169 0.748387 
2123/2005 13:37:03 0.2358 67.08 -1.028 0.13 0.736918 
212312005 13:37:04 0.2498 67.08 -1.007 0.144 0.721864 
2123/2005 13:37:05 0.2647 67.08 -o.985~BrA~~, 
2f23/2005 13:37:06 0.2803 67.08 -0.967 0.1745 0-69319 
2123/2005 13:37:07 0.297 67.08 -0.946 0.1912 0.678136 
2123/2005 13:37:08 0.3147 67.08 -0.924 0.2089 0.662366 
2/23!2005 13:37:09 0.3333 67.08 -0.904 0.2275 0.648029 
2123/2005 13:37:10 0.3532 67.06 -0.882 0.2474 0.632258 
212312005 13:37:12 0.3742 67.06 -0.886 0.2684 0.635125 
2/23/2005 13:37:13 0.3963 .67.06 -0.82 0.2905 0.587814 
2/23/2005 13:37:14 0.4.198 67.06 -0.829~ 
2l23/2005 13:37:16 0.4447 67.04 -0.003 0.3389 0.575627 
2/23/2005 13:37:17 0.4697 67.04 -0.783 0.3639 o.56129 
2/23/2005 13:37:19 0.4963 67.04 -0.765 0.3905 0.548387 
2/23/2005 13:37:21 ·· 0.5247 67.04 -0.745 0.4189 0.53405 
212312005 13:37:23 ci.5547 67.04 -0.724 0.4489 0.518996 
2/23!2005 13:37:24 0.5863 67.01 -0.693~ 
2/23!2005 13:37:27 .0.6213 67.01 -0.674 0.5155 0.483154 
2123/2005 13:37:29 0.658 67.01 -o.6n 0.5522 -0.485305 
2123/2005 13:37:31 0.6963 67.01 -0.59 0.5905 0.422939 
2123/2005 13:37:34 0.738 67.01 -0.642 0.6322 0.460215 
2/23/2005 13:37:36 0.7813 67.01 -0.613 0.6755 0.439427 
2/23/2005 13:37:39 0.828 66.99 -0.597 0.7222 0.427957 
2/23/2005 13:37:42 0.8763 66.99 -0.581 0.7705 0.416487 . 
2123/2005 13:37:45 0.928 66.99 -0.565~·-
2/23/2005 13:37:48 0.983 66.99 -0.548 o.8n2 0.392832 
2/23/2005 13:37:52 1.0413 66.97 -0.532 0.9355 0.381362 
2/23/2005 13:37:55 1.103 66.97 -0.513 0.9972 o.36n42 
.212312005 13:37:59 1.168 66.97 -0.498 1.0622 0;356989 
2123/2()()5 13:38:04 1.238 66.97 -0.48 1.1322 0.344086 
2/23/2005 13:38:0S 1.3113 66.95 -0.462 1.2055 0.331183 
2/23/2005 13:38:13 1.3897 66.95 -0.445~ 

• .2l23l2005 13:38:18 1.473 66.95 -0.427 1.3672 0.306093 
2123/2005 13:38:23 1.5613 66.95 -o.4o8 1.4555 0.292473 
2/23/2005 13:38-.29 1.6547 66.92 -0.391 1.5489 0.280287 
2123/2005 13:38:34 1.753 66.92 -0.374 1.6472 0.2681 
2/23/2005 13:38:41 1.858 66.92 -0.356~ 
2123/2005 13:38:47 1.968 66.9 -0.34 1.8622 0..243728 
2123/2005 13:38:54 2.0847 66.9 -0.324 1.9789 0.232258 
2123/2005 13:39:02 2.2097 66.88 -0.306 2.1039 0.219355 
2123/2005 13:39:10 2.3413 66.88 -0.29~ 
2/23/2005 13:39:18 2.4813 66.86 -0.272 2.3755 0.194982 
2l23/2005 13:39:2:7 2.6297 66.86 -0.255 2.5239 0.182796 
2/23/2005 13:39:36 2.7863 66.83 -0..238 2.6805 0.170609 
2/23/2005 13:39:46. 2.953 66.81 -0.222 2.8472 0.15914 
2/23/2005 13:39:57 3.1297 66.81 -0.206 3.0239 0.14767 
2/23/2005 13:40:00 3.3163 66.79 -0.191 3.2105 0.136918 
.2/23/2005 13:40-.20 3.5147 66.79 -0.176 3.4089 0.126165 
2123/2005 13:40:33 3.7247 66.n -0.163 3.6189 0.116846 
2123/2005 13:40:46 3.9463 66.74 -0.147 3.8405 0.105376 
2123/2005 13:41:00 . 4.1813 66.74 -0.134 4.0755 0.096057 
2/23/2005 13:41:15 4.4297 66.72 -0.121 4.3239 0.086738 
2/23/2005 13:41:31 4.693 66.68 -0.107 4.5872 0.076703 
2123/2005 13:41:48 4.973 66.63 -0.092 4.8672 0.06595 
212312005 13:42:05 5.2697 66.61 -0.08 5.1639 0.057348 
2/23/2005 13:42:24 5.583 66.59 -0.07 5.4n2 0:050179 
2/23/2005 13:42:44 5.9147 66.56 -0.061 5.8089 0.043728 
2/23/2005 13:4,3:05 6.2663 66.54 -0.051 6.1605 0.036559 
2/23/2005 13:43:28 6.6397 66.54 -0.037 6.5339 0.026523 
2/23/2005 13:43:51 7.0347 66.54 -0.03 ·6.9289 0.021505 
2l23l2005 13:44:16 7.453 66.52 -0.025 7.3472 0.017921 
2123/2005 13:44:43 7.8963 66.5 -0.02 7,7905 0.014337 
2/23/2005 13:45:11 8.3663 66.52 -0.016 8.2605 0.01147 
2123/2005 13:45:41 8.8647 66.56 -0.021 8.7589 0.015054 
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TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

. Project No.: 

Charleston NWS 
N0528 

Test Type: Slug test, falling head. 

DoneBy: ~ 
Checked By: C 0 

Radius of Well casing On.) : 
Effective Radius of Well Screen (in.) : 

Length of Well Screen (ft.) : 

Time for 37% head change (min.) : 

1 = r . 
1=R 

10 =L 
1.00 =To 

Well/Boring No.: 

Aquifer Type: 

Test Date: 

17MW23S 
Sand with some to· trace silt. 
Feb,05 

. Equation: 
Hydraulic Conductivity (K) : 1.66E-03 

2.77E-05 
·2.39E+OO 

8.44E-04 

ft/min. 
ftJsec. 
ftJday 
cm./sec. 

r 2 xLn(LIR) 
K = _2_x_L ..... x.._T_o ..... 

******SEE ADJUSTED SLUG TEST DATA PLOT ON A TT ACHED SHEETS****"* 
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TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project No.: 

Charleston NWS 
N0528 

Test Type: Slug test, rising head. 

DoneBy: ~ 
. Checked By: ( 0 

Radius of Well Casing (in.) : 

Effective Radius of Well Screen (in.): 

Lengthof Well Screen (ft.): 

Time for 37% head change (min.) : 

1 = r 
1=R 

10 =L 
0.85 =To 

WelUBoring No.: 

· Aquifer Type: 

Test Date: 

17MW23S 
Sand with some to trace silt. 
Feb,05 

Equation: 
Hydraulic Conductivity (K) : 1.96E·03 ft./min. 

3.26E-05 ftJsec. 
2.82E+OO ftJdav 
9.93E-04 cmJsec. 

. r 2 x Ln(L/R) 
K=---~....:.. 

lxLxTo 

******SEE ADJUSTED SLUG TEST DATA PLOT ON ATTACHED SHEETS****** 

• 
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Tetra Tech NUS, Inc. 

HYDRAULIC CONDUCTIVITY 
TESTING DATA SHEET 

PRO.ECT NAME: .Cd:t~.~IQ~ ... fY..W..2 ........ ?..1#..r.:!:~ ... J.ft./t]. ....... WELL/BORING NO.: 1 '.J.~.~.iJ?.S. .. 
. o ·-~a PRO.ECT NO.: .. . .. 5. ........................................... GEOLOGIST: ... f:~f.?.:.Q .. J~J..f.:.P.~:C::15.~ ................................ ; .. 

. ~·' WELL DIAMETER: ......................... SCREEN L£NG1H/OEP1H: .... ~.Y. .. ~ ... ~:J~---~-~.?. ..... TEST NO.: J:::::L ......... 
STATIC WATER LEVEL (Depth/Elevation): .... ~.9 .. ~ ............................. , ............................... DA TE: J::;).J.::Q .. ~ ...... 
TEST TIPE (Rislng/f alHng/Constant Head): f.~!:.&~.~ti.«& ................. CHECKED: •..... ( .... Q'!?.:!..~.~ ............ 
ME1HOO OF INDUCING .WATER LEVEL CHANGE: .?..~l-P. ... ~Stl..'1:4 ........................................ PAGE •• L Of' ... L .... 
~REFEREN~T. FOJ!~ "!'-~~· (Top of ~1 ~ Transdu_;, ~. etc.): ......... ~~.~Q.~"1£: ............. - ....... 

l~tL.Jl:w~.r..e ~ 

ELAPSED MEASURED DRAWDO'fl1 ELAPSED 
TIME WATER LEVEL OR HEAD AH) TIME 

(min. or sec.) (feet) (feet) . (min. or sec.) 

0"'0<\7 7-~tq 0-0~ 

o,x729 l..<e 2, '1 O .. lOJfP 
: .u lS1S-. .... . t.L. 75" 0.2.\02.. 
0:2:ao~ l,..0<{7, 6 .2.C\. 70 
0 .t:t~'t] b,970 O.t.ttt't1 
0 SA't7 0 7G\l 0 .. (.580 

0.,700 D.t, 1<\ D·. 1}1... 'OO 
\. \fe80 0. 'tD-Z, L\~So 

L<-t7 . ·~. ;oc, \ ST .. l 3 
l .Cl" 0 .1.,,o) 'JL. .. 08'-\1 
1.. ll5 3. t<-:IJ o~ t.$8 
3. \'LG.1 0~09..0 '1.f]\ t.t 

MEASURED 
WATER LEVEL 

(feet) 
O~ Hf~-~H) 1£11 SCHEVATIC 

~- ... ~-feet) 
'( 

'2..f o 8 '} BOR£HOLE. 

2.:z...5 0 9'' 
l~C\)7 I O.tM (Joe) 

~ 

l.1 ~5" 
t .. '-{ !> 0 lt .. 5"" 
(.O °l1 ~-

0 .. 9'\ 1 
m;::::: 
z--,___ 

O.~.lO i5 :::~: 
~- ·-- ·-~ ,_ 

O .. 'ta~ 
I"'-- ,_ 

~~ :ll.b 
D,'2...4~ < 

ti 
0.·107 .sz. lndlcote 91.. 
0.09'-\ Depth on llraimg 

REMARKS: F/.\-'t-t.:..u ... .tC. ~ ~P 

.. ~fi.n.: .... C..1.~.~ ........... . 
S'°l"'t>~"""JCO ·.07c:o . .. ...................... "t. .................................... ~.Q--·-· .. 

CALCS,SKETCH MAPS, ETC.: 
@>-:. f'~ t,..,, c. fi f'i4'i1) 

'f.. .,._ ({\..'O.ltJf... ttfi.he 

• 

• 
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In-Situ Inc. 

Report generated: 
Report from fife: 

. Win-Situ Version 

Serial number. 
finnware Version 
Unit name: 

Test name: 

Test defined on: 
Test stalted on: 
Test stopped on: 

17mw23sr 

MiniTroll Pro 

212712005 17:56:08 
... \SN11262 2005-02-27 075955 17mw23sr.bin 

4.51 

11262 
3.09 

17mw23sr 

2/27/20QS 7:45:32 
212712005 7:59:55 
NIA NIA 

Data gathered using Logarithmic testing 
Maximum time between data points: 10.CMinutes. 

88 Number ot data samples: 

TOTAL DATA SAMPLES 

Channel number(1] 
Measurement type: 
Channel name: 

Channel number (2) 
Measuremen1 type: 
Channel name: 
Sensor Range: 
Specific gravity: 
Mode: 
User-defined reference: 
Referenced on: 
Pressure head al reference: 

Date 
·--

88 

Temperature 

Pressure 
Pressure 
15 PSIG. 

1 
TOC 

0 FeetH20 
test start 

13.22B Feet H20 

Cha!l(1l Chan[2} 
Temperaiu Pressure 

AdiustET 
Time ET (min) Fahrenheit Feet H20 min Mio 

2127!2005 7:59:55 0 
2127/2005 7:59:55 0.005 
2127/2005 7:59:56 0.01 
2127/2005 7:59:56 O.o15 
2127/2005 7:59:56 0.02 
2127/2005 7:59:56 0.025 
2/27/2005 7:59:57 0.03 
2127/2005 7:59:57 0.035 
212712005 7:59:57 0.04 
2127/2005 7:59:58 0.045 
212712005 7:59:58 0.05 
2127/2005 7:59:58 0.055 
2127/2005 7:59:59 0.06 
2127/2005 7:59:59 0.065 
2127/2005 7:59:59 0.07 
2127/2005 7:59:59 0.075 
2127/2005 8:00:00 0.08 
2127/2005 8:00:00 0.085 
2127/2005 8:00:00 0.09 
2127/2005 8:00:01 0.095 
2127/2005 . 8:00:01 0.1 
212712005 8:00:01 0.1058 
2127/2005 8:00:02 0;112 
2/2712005 8:00:02 0.1185 
2/27l2005 8:00:02 0.1255 
2127/2005 8:00:03 0.1328 
2127/2005 8:00:03. 0.1407 
2/27/2005 8:00:04 0.149 
2127/2005 8:00:04 0.1578 
2127/2005 8:00:05 0.1672 
2/27/2005 8:00:06 o.1n 

64.78 0 
64.83 -0.009 
64.85 -0.012 
64.85 -0.013 
64.87 -0.014 
64.87 -0.015 
64.87 -0.015 
64.87 -0.016 
64.87 -0.015 
64.87 -0.021 
64.87 0.356 
64.87 3.913 
64.87 3.285 

64.9 1.784 
64.9 3.172 
64.9. 2.067 
64.9 2.685 
64.9 2.227 
64.9 2.465 
64.9 2274 
64.9 2.357 
64.9 2.28 
64.9 2.265 
64.9 2.25 
64.9 2.216 

. 64.92 2.19 
64.92 2.165 
64.92 2.137 
64.92 2.107 

64.9 2.082 
64.9 2.052 

Page 1of2 

" ·ho 
0.0058 0;967331 

0.012 0.960967 
0.0185 0.954603 
0.0255 o.94-0178 
0.0328 0.929147 
0.0407 0.918541 

0.049 0.906661 
0.0578 0.893933 
0.0672 0.883326 
o.on o.870598 



17mw23sr 

212712005 8:00:06 0.1875 64.87 2.022 0.0875 0.85787 
2127/2005 8:00:07 0.1985 64.87 1.989 0.0985 0.843869 • 212712005 8:00:08 0.2102 64.87 1.957 0.1102 0.830293 
2127/2005 8:00:08 0.2227 64.87 1.923 0.1227 0.815868 
21ZTl2005 8:00:09 0.2358 64.87 1.aa01:rt+%!J;1~£~-ir.1i~I 
212712005 8:00:10 02498 64.9 1.851 0.1498 0.78532 
212712005 8:00:11 0.2647 64.9 1.814 0.1647 0.769622 
2127/2005 8:00:12 0.2803 64.9 1.775 0.1803 0.7SJ076 
2127/2005 8:00:13 0.297 64.9 1.735 0.197 0.736105 
2127/2005 8:00:14 0.3147 64.9 1.695 02147 0.719134 
2127/2005 8:00:15 0.3333 64.9 1.653 . 0.2333 0.701315 
2127/2005 8:00:16 0.3532 64.9 1:61~ 
2127/2005 8:00:17 0.3742 64.9 1.568 0.2742 0.665252 
2/2712005 8:00:1!1 0.3963 64.9 1.522 02963 0.645736 
212712005 8:00:20 0.4198 64.9 1.475 0.3198 0.625796 
2127/2005 8:00-22 0.4447 64.92 1.43 0.3447 0.606703 
2127/2005 8:00:23 0.4697 64.92 1.385 0.3697 0.587611 
2127/2005 8;00;25 0.4963 64.92 1.338 0.3963 0.567671 
2127/2.005 8:00:26 0.5247 64.92 1.291 0.4247 0.54773 
2127/2005 8:00-28 0.5547 64.92 1245~ 
2127/2005 8:00:30 0.5863 64.94 1.198 0.4863 0,508273 
2127/2005 8:00:32 0.6213 64.94 1.147 0.5213 0.486836 
2/27/2.005 8:00:34 0.658 64.94 1.097 0.558 0.465422 
2127/2005 8:00:37 0.6963 64.96 1.047 0.5963 0.444209 
2127/2005 8:00:39 0.738 64.96 0.997 0.638 0.422995 
2127/2005 8:00:42 0.7813 64.96 0.947 
212712005 8:00:45 0.828 64.96 0.897 0.128 0.380569 
2127/2005 8:00:48 0.8763 64.99 0.846 0.7763 0.358931 
2127/2005 8:00:51 0.928 64.99 0.798 0.828 0.338566 
2127/2005 8:00:54 0.983 64.99 0.749 0.883 0.317777 
212712005 8:00:57 1.0413 65.01 0.702 0.9413 0297836 
2127/2005 8:01:01 1.103 65.01 0.656 
2127/2005 8:01:05 1.168 65.01 0.61 1.068 0..258804 
2127/2005 8:01:09 1238 65.01 0.565 1.138 0.239711 
2127/2005 8:01:14 1.3113 65.01 0.522 1..2113 0.221468 
2127/2005 8:01:18 t.3897 65.03 0.481 ' 1.2897 0.204073. 
2127/2005 8:01:23 1.473 65.03 0.443 • 2127/2005 8:01:29 1.5613 65.03 0.403 1.4613· 0.17098 
2127/2005 8:01:34 1.6547 65.03 0.367 1.5547 0.155706 
2127/2005 8:01:40 1.753 65.03 0.335 1.653 0.14213 
2127/2005 8:01:46 1.858 65.03 0.303 1.758 0.128553 
2127/2005 8:01:53 1.968 65.03 0..273Wlfllllllllll 
2127/2005 8:02:00 2.0847 65.03 0..248 1.9847' 0.10437 
2127/2005 8:02:08 22097 65.03 0.221 ' 2.1097 0.093763 
2127/2005 8:02:15 2.3413 65.03 0.196 2.2413 0.083157 
2127/2005 8:02:24 2.4813 65.03 0.174 2.3813 0.073823 
2127/2005 8:02:33 2.6297 65.05 0.155 2.5297 0.065762 ' 
2127/2005 8:02:42 2.7Bro 65.05 0.136 2.6863 0.0577 
2127/2005 8:02:52 2.953 65.03 0.122· . 2.853 0.051761 
2127/2005 8:03:03 3.1297 65.03 0.107 3.0297 0.045397 
2127/2005 8:03:14 3.3163 65.05 0.096 32163 0.04073 
2127/2005 8:03:26 3.5147 65.05 0.084 3.4147 0.035639 
2127/2005 8:03:38 3.7247 65.08 0.074 3.6247 0.031396 
2127/2005 8:03:52 3.9463 65.1 0.064 3.8463 0.027153 
2/27/2005 8:04:06 4.1813 65.12 0.057 4.0813 0.024183 
2127/2005 8:04:21 4.4297 65.14 0.053 4.3297 0.022486 
2/27/2005 8:04:37 4.693 65.17 0.047 4.593 0.019941 
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In-Situ Inc . 

RepOft generated: 
Report from file: 
Win-Situ Version 

Serial number: 
Finnware Version 
Unit name: 

Test name: 

Test defined on: 
Test started on: 
Test stopped on: 

Data gathered using Logarithmic testing 
Maximum lime between data points: 
Number of data samples: 

TOTAL DATA SAMPLES 

Channel number [1] 
Measurement type: 
Channel name: 

Channel number (2) 
Measurement type: 
Channel name: . 
. Sensor Range: 
Specific gravity: 
Mode: 
User-defined reference: 
Referenced on: 
Presstire head at reference: 

17mw23sf 

MiniTroll Pro 

2/27/2005 17:53:52 
... \SN11262 2005-02-27 074654 17mw23sl.bin 

4.51 

11262 
3.09 

17mw23sf 

2127/2005 7:44:51 
212712005 7:46:54 
NIA NIA 

10.000Minutes. 
101 

101 

Temperature 

Pressure 
Pressure 
15PSIG. 

1 
TOC 

0 FeetH20 
test start 

13.205 Feet H20 

Chan[1) Chan[2) 
Temperatu Pressure 

Adjust ET 
Da1e Time ET (min) Fahrenheit Feet H20 min 

--- --------
2127/2005 7:46;54 0 65.5 0 
2127/2005 7:46:55 0.005 65.55 -0.011 
2127/2005 7:46:55 0.01 65.55 -0.013 
2127/2005 7:46:55 0.015 65_57 -0.015 
2127/2005 7:46:56 0.02 65.57 -0.017 
2127/2005 7:46:56 0.025 65.57 -O.Q18 
2127/2005 7:46:56 0.03 65.57 -0.019 
2127/2005 7:46:57 0.035 65.57 -0.02 
2127/2005 7:46:57 0.04 65.59 -0.024 
2/ZT/2005 7:46:57 0.045 65.59 -0.019 
2127/2005 7:46:57 0.05 65.59 -0.02 
2127/2005 7:46:58 0.055 65.59 -0.022 
2127/2005 7:46:58 0.06 65.59 -0.017 
212.7/2005 7:46:58 0.065 65.59 -0.021 
212.712005 7:46:59 0.07 65.59 -0.02 
2127/2005 7:46:59 0.075 65.59 -0.61 
2127/2005 7:46:59 0.08 65.59 -2.26 
2127/2005 7:47:00 0.085 65.59 -3.25 
2127/2005 7:47:00 0.09 65.59 -3.398 
2127/2005 7:47:00 0.095 65.59 -2.649 
2127/2005 7:47:00 0.1 65.59 -1.843 
2127/2005 7:47:01 0_1058 65.59 -0.958 
2127/2005 . 7:47:01 0.112 65.59 -0.606 
2127/2005 7:47:02 0.1185 65.59 -1.26 
2127/2005 7:47:02 0.1255 65.59 -1.562 
2127/2005 7:47:02 0.1328 65.62 -1.624 
212712005 7:47:03 0.1407 65.62 -1.486 
2127/2005 7:47:03 0.149 65.62 -1.317 
2127/2005 7:47:04 0.1578 65.62 -1.316 
2127/2005 7:47:05 0.1672 65.57 -1.343 0 
2127/2005 7:47:05 0.177 65.57 -1.321 0;0098 
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2/27/2005 7:47:06 0.1875 65.55 -1.275 0.0203 0.949367 
2127/2005 7:47:06 0.1985 65.57 -1.246 0.0313 0.927774 • 212712005 7:47:07 0.2102 65.55 ·1.226 0.043 0.912882 
212712005 7:47:08 0.2227 65.55 ·1.199 0.0555 0.892777 
2127/2005 7:47:09 0.2358 65.55 ·1.171 0.0686 0.871929 
2127/2005 7:47:09 0.2498 65.53 ·1.138 0.0826 0.847357 
2127/2005 7:47:10 0.2647 65.53 ·1.117 0.0975 0.83172 
212712005 7:47:11 0.2803 65.53 ·1.093 0.1131 0.81385 
2127/2005 7:47:12 0.297 65.53 ·1.062 0.1298 0.790767 
2127/2005 7:47:13 0.3147 65.53 ·1.035 0.1475 0.770663 
2127/2005 7:47:14 0.3333 65.5· ·-1.008 0'.1661 0.750558 
2127/2005 7:47:16 0.3532 65.5 -0.981 0.186 0.730454 
2127/2005 7:47:17 0.3742 65.48 -0.954 0.207 0.71035 
2127/2005 7:47:18 0.3963 65.48 -0.926 0.2291 0.689501 
2127/2005 7:47:20 0.4198 65.48 -0.899 0.2526 0.669397 
2/27/2005 7:47:21 0.4447 65.46 -0;87 0.2775 0.647003 
2127/2005 7:47:23 0.4697 65.46 -0.844 0.3025 0.628444 
2/27/2005 7:47:24 Q.4963 55;44 -0.818 ~ 
212712005 7:47:26 0.5247 65.44 -0.791 0.3575 0.58898 
2127/2005 7:47:28 '0.5547 65.44 -0.762 0.3875 0.567386 
2127/2005 7:47:30 0.5863 65.41 -0.736 0.4191 0.548027 
2127/2005 7:47:32 0.6213 65.41 -0.708 0.4541 0.527178 
2127/2005 7:47:34 0.658 65.39 -0.6791111111111111 
2127/2005 7:47:36 0.6963 65.39 ·0.651 0.5291 0.484736 
2/27/2005 7:47:39 0.738 65.37 -0.622 0.5708 0.463142 
2127/2005 7:47:41 0.7813 '65.37 -0.595 0.6141 0.443038 
2127/2005 7:47:44 0.828 65.37 -0.566 0.6608 0.421445 
2127/2005 7:47:47 0.8763 65.35 -0.538 0.7091 0.400596 
212712005 7:47:50 0.928 .. 65.35 -0.508 0.7608 0.378258 
2127/2005 7:47:53 0.983 65.32 -0.481 0.8158 0.358153 
2/27/2005 7:47:57 1.0413 65.32 -0.457~ 
2127/2005 7:48:01 1.103 65.3 -0.428 0.9358 0.31869 
2127/2005 7:48:05 1.168 65.3 -0.403 1.0008 0.300074 
2127/2005 7:48:09 1.238 65.3 -0.38 1.0708 0.28;;t949 
2127/2005 7:48:13 1.3113 65.3 -0.354 1.1'141 0.263589 
2127/2005 7:48:18 1.3897 65.28 -0.33~ 
2127/2005 7:48:23 1.473 65.28 -0.306 1.3058 0.227848 • 2127/2005 7:48:28 1.5613 65.28 -0.286 1.3941 0.212956 
2127/2005 7:48:34 1.6547 '65.28 -0.265 1.4875 0.197319 
2127/2005 . 7:48:40 1.753 65.28 -0.245~ 
2127/2005 7:48:46 1.858 65.28 -0.224 1.6908 '0.166791 
2127/2005 7:48:53 1.968 65.28 -0.205 1.8008 0.152643 
2127/2005 7:49:00 2.0847 65.28 -0.187 1.9175 0.139241 
2127/2005 7:49:07 2.2097 65.28 -0.17~ 
2127/2005 7:49:15 2.3413 65.3 -0.154 2.1741 0.114669 
2127/2005 7:49:23 2.4813 65.3 -0.138 2.3141 0.102755 
2127/2005 7:49:32 2.6297 65.3 -0.124 2.4625 0.092331 
212712005 '7:49:42 2.7863 65.28 -0.113 2.6191 0..08414 
2127/2005 7:49:52 2.953 65.26 -0.101 '2.7858 0.075205 
2127/2005 7:50:02 3.1297 65.26 -0.09 2.9625 0.067014 
2127/2005 7:50:13 3.3163 65.23 -0.081 3.1491 0.060313 
2127/2005 7:50:25 3.5147 65.23 -0.074 3.3475 0.055101 
2/27/2005 7:50:38 3.7247 65.23 -0.066 3.5575 0.049144 
2127/2005 7:50".51 3.9463 65.23 -0.061 3.7791 0.045421 
2127/2005 7:51:05 4.1813 65.21 -0.055 4.0141 0.040953 
2127/2005 7:51:20 4.4297 65.21 -0.052 4.2625 0.038719 
2127/2005 7:51:36 4.693 65.17 -0.047 4.5258 0.004996 
2127/2005 7:51:53 4.973 65.12 -0.043 4.8058 0.032018 
2127/2005 7:52:11 5.2697 65.05 -0.041 5.1025 0.030529 
2/27/2005 7:52:29 5.583 . 64.96· -0.039 5.4158 0.029039 
2127/2005 7:52:49 5.9147 64.9 -0.037 5.7475 0.02755 
2127/2005 7:53:10 6.2663 64.85 -0.034 6.0991 0.025316 
2127/2005 7:53:33 6.6397 64.78 -0.033 6.4725 0.024572 
2127/2005 7:53:57 7.0347 64.72 -0.031 6.8675 0.023083 
2127/2005 7:54:22 7.453 64.69 -0.032 7.2858 0.023827 
212712005 7:54:48 7.8963 64.69 -0.03 7.7291 0.022338 
2127/2005 7:55:16 8.3663 64.65 -0.031 8.1991 0.023083 
2127/2005 7:55:46 8.8647 64.72 -0.029 8.6975 0.021593 
2127/2005 7:56:18 9.3913 64.81 -0.027 9.2241 0.020104 
2127/2005 7:56:51 9.9497 64.83 -0.026 9.7825 O.Q1936 
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Introduction 

TIDAL STUDY LETIER REPORT 
SWMUs 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

A tidal study was conducted at SWMUs 16 and 17 to determine the extent of tidal influence on 

the elevations and flow patterns of groundwater beneath the sites. The study consisted of two 

parts; 1) field activities including continuous data acquisition (i.e., data recorders and synoptic 

(manual) water level measurements), and 2) data reduction and evaluation. 

Field Activities 

In-Situ Troll 2000 pressure transducers and data loggers were programmed to measure and 

record a water level every 15 minutes. The transducers were installed in four wells (16MW01S, 

16MW02S, 17MW01S, and 17MW03S) and at two staff gauges (16SG03 and 17SG04) several 

hours prior to start time, allowing the transducers to reach temperature equilibrium with the water. 

The data acquisition started at 1400 hours on October 9, 2001 and was completed two days later 

at 1600 hours on October 11, 2001, for a 50-hour duration . 

Two rounds of synoptic water-level measurements were collected from all the monitoring wells 

arid staff gauges at SWMUs 16 and 17 during the data acquisition phase (while the data loggers 

were running). One round took place during low tide and the other at high tide. All water-level 

, measurements were taken within a short time period (approximately 2 hours). Measurements in 

wells and staff gauges were made with an electric water-level indicator using the top of the PVC 

pipe or well riser as the reference point for determining depths to water. Water level 

measurements were recorded October 10, 2001 to the nearest 0.01-foot. 

Data Reduction and Evaluation 

All data were converted into water-level elevations relative to mean sea level (msl) based on the 

surveyed reference points at each well and staff gauge. The results were then used to develop 

the individual hydrographs provided as Attachments 1 through 6 and the Attachment 7 summary. 

The results of the synoptic water-level measurements were used to generate pclentiometric 

contour maps provided as Attachments 8 and 9 . 
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Hydrographs 

Staff Gauges 

The surface water elevations at staff gauge 16SG03 (Attachment 3) ranged from slightly greater 

than 3 feet above msl at the higher high tide to approximately -1.5 feet msl at low tide for a 

differential of 4.5 feet. The staff gauge 17SG04 hydr0graph (Attachment 6) curve mimics the 

curve at 16SG03. However, the high tide water-level elevations at 17SG04 are slightly lower than 

those of 16SG03. The flat horizontal portions of the staff gauge curves at the low tides are a 

result of the water level dropping below the transducer/data logger elevation. The surface water 

elevations at the gauged areas of Goose Creek and its tributary fluctuated by at least 4;5 feet 

during the 50-hour monitoring period. 

Monitoring Wells 

Groundwater elevations were relatively steady in three wells 16MW01 S, 17MW01 S, and 

17MW03S during the monitoring·period, indicating that the groundwater level at these wells is not 

influenced by the tidal fluctuations, as shown by Attachments 1, 2, and 5, respectively. The saw

tooth pattern seen on the hydrograph {Attachment 1) for well 16MW01 may be attributed to 

electronic noise in the data logger instrument or some unknown ambient electro-magnetic or 

physical interference. The water levels measured at 16MW01 S during high tide and low tide as 

part of the synoptic water level measurements correlate with the water levels measured by the 

transducers, suggesting that the transducer and logger were operating correctly during the data 

acquisition phase. 

The water-level elevation at 16MW02S (Attachment 4) varied from approximately +0.95 feet msl 

at lower low tide to approximately +2 feet msl at higher high tide. However, the well was flooded 

during the higher high tides (i.e., surface water entered the well casing). Therefore, 

measurements during this flooded period reflect surface water rather than groundwater 

elevations. The sharp rise in water level near the higher high tide marks the flooding event. 

During the lower high tide cycles, water level elevation at 16MW02S.varied from +1.0 feet msl to 

approximately + 1.5 feet msl. The gradual rise in the hydrograph shows a delayed and attenuated 

response relative to the rise in surface water. This suggests that groundwater at well 16MW02S 

is poorly connected hydraulically to the surface water, and the marsh clay that underlies the 

surface water acts as . a hydraulic barrier between the surface water and the groundwater 

• 

• 

throughout the study area. The hydraulic barrier effect is also demo~strated during low tide by • 
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the steep hydraulic gradient between the groundwater elevation at well 16MW02S and the 

surface water elevation at staff gauge 16SG02. 

Potentiometric Contour Maps 

During low tide, there is a northwest-southeast oriented groundwater divide or mound in the 

western portion of the study area. Groundwater is flowing from the ridge to the west toward 

Goose Creek. A high gradient develops on the western side of the ridge as a result of the 

previously described hydraulic barrier between groundwater and surface water. The gradient on 

the northeast side of the ridge is much less steep. There is a depression seen in the groundwater 

contours in the northeast portion of the study area. This depression is marked by the wells 

installed outside the marsh in adjacent higher ground areas. These wells are generally screened 

·in a sand and silt formation. The marsh clay apparently acts as a hydraulic barrier between the 

groundwater in the sand and silt formation and the surface water. 

During high tides the same depression in the potentiometric contours observed in the northeast 

portion of the study area becomes much more pronounced as a result of the rise in water levels 

to the west, south, and southeast. Groundwater flows toward this depression during the high tide 

portion of the tidal cycle . 

As seen by the hydrographs and the potentiometric contour maps, the water levels in.monitoring 

wells 17MW01S, 17MW02S, 17MW03S, 17MW04S and 16MW01S held relatively steady 

throughout the tidal cycle. The groundwater levels were approximately the same at both high

and low-tide synoptic measurements indicating that these wells are not tidally influenced. The 

groundwater elevations at wells 16MW03S, 16MW04S, 16MW02S, and 16MW05S installed in the 

marsh show variations of approximately 0. 7 to 1.2 between low-tide and high-tide water level 

elevations, indicating that these wells are tidally influenced. 

Conclusions 

The SWMU 16 and 17 tidal study was conducted to approximate the extent of tidal influence on 

the groundwater flow. Data loggers were used to collect water-level data at 15-minule intervals 

for 50 hours at six locations consisting of four monitoring wells (16MW01S, t6MW02S, 

17MW01S, and 17MW03S) and two staff gauges (16SG03, ~nd 17SG04). In support of and in 

conjunction with the tidal study, two rounds of synoptic. water-level measurements were collected 

from 13 monitoring wells and staff gauges. Surface water elevations measured at the staff 

gauges varied by approximately 4.5 feet due to tidal fluctuation. The groundwater elevations in 
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wells screened in the silt and clay marsh deposits adjacent to the surface water bodies did 

fluctuate (variations of approximately 0.7 to 1.2) although the fluctuation was less than that of 

surface water but are believed to be influenced by the surface water tidal fluctuations. The 

groundwater elevations did not fluctuate at wells located in the upland areas outside of the marsh 

areas; these wells were screened in a sand formation and are believed to be isolated 

hydraulically from the surface water by the marsh clay. 
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ATTACHMENT 1 

NWS CHARLESTON SITE 16/17 TIDAL STUDY MONITORING WELL 16MW01 
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ATTACHMENT2 
NWS CHARLESTON SITES 16/17 TIDAL STUDY MONITORING WELL 17MW01 
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ATTACHMENT 3 

NWS CHARLESTON SITES 16/17 TIDAL STUDY STAFF GAUGE 16SG03 
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ATTACHMENT 4 
NWS CHARLESTON SITES 16/17 TIDAL STUDY MONITORING WELL 16MW02 
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ATTACHMENT 5 

NWS CHARLESTON SITES 16/17 TIDAL STUDY MONITORING WELL 17MW03 
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ATTACHMENT 6 
NWS CHARLESTON SITES 16/17 TIDAL STUDY STAFF GAUGE 17SG04 
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ATTACHMENT7 

SUMMARY OF SWMUs 16/17 TIDAL STUDY 
NWS CHARLESTON, SOUTH CAROLINA 
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APPENDIX E 
ANALYTICAL RESULTS 



• 

• APPENDIX E-1 
SURFACE SOIL ANAL VTICAL RESULTS 

• 



f' (\ 

• 
SWMU 016 016 016 
Samole Location 16SS01 16SS02 16SS02 
Semple Number 16-S·Cl1·00 16-S-02·00 16-8·02·00-AVG 
Deoth Ranae !below around surface! 0·0.5 0·0.5 0 ·0.5 
Sample Date 10/11/01 10/11/01 10/11/01 
Volatile Oraanics !umKn• 
1, 1, 1,2· TETRACHLOROETHANE 
1, 1, 1 ·TRICHLOROETHANE 6U 17 u 17 u 
1 1,2,2· TETRACHLOROETHANE 6 u 17 u 17 u 
1, 1,2· TRICHLOROETHANE 6 u 17 u 17 u 
1, 1,2· TRICHLOROTRIFLUOROETHANE 6 u 17 u 17 u 
1, 1 ·DICHLOROETHANE 6 u 17 u 17 u 
1, 1 ·DICHLOROETHENE 6 u 17 u 17 u 
1,2,3-TRICHLOROPROPANE . 

1,2,4-TRICHLOROBENZENE 6 u 17 u 17 u 
1,2,4· TRIMETHYLBENZENE 
1,2·DIBROM0·3·CHLOROPROPANE 6 u 17 u 17 u 
1,2-DIBROMOETHANE 6 u 17 u 17 u 
1,2-DICHLOROBENZENE 6 u 17 u 17 u 
1,2-DICHLOROETHANE 6 u 17 u 17 u 
1,2-DICHLOROPROPANE 6 u 17 u 17 u 
1,3,5· TRIMETHYLBENZENE 
1,3-DICHLOROBENZENE 6 u 17 u 17 u 
1 .4-DICHLOROBENZENE 6 u 17 u 17 u 
2-BUTANONE - 6 u 17 u 17 u 
2-HEXANONE 6 u 17 u 17 u 
3·CHLOROPROPENE 
4-METHYL-2-PENTANONE 6 u 17 u 17 u 
ACETONE 17 u 120 u 92.5 u 
ACETONITRILE 
AC ROLE IN 
ACRYLONITRILE 
BENZENE 6 u 17 u 17 u 
BROMODICHLOROMETHANE 6 u 17 u 17 u 
BROMOFORM 6U 17 u 17 u 
BROMOMETHANE 6 u 17 u 17 u 
CARBON DISULFIDE 6 u 17 u ff U 
CARBON TETRACHLORIDE 6 u 17 u 17 u 
CHLOROBENZENE 6 u 17 u 17 u 
CHLORODIBROMOMETHANE 6U 17 u 17 u 
CHLOROETHANE 6 u 17 u 17 u 
CHLOROFORM 6 u 17 u 17 u 
CHLOROMETHANE 6 u 17 u 17 u 
CHLOROPRENE 
CIS-1,2-DICHLOROETHENE 6 u 17 u 17 u 
CIS-1,3·DICHLOROPROPENE 6 u 17 u 17 u 
CYCLOHEXANE 6 u 17 u 17 u 
DIBROMOMETHANE 
DICHLORODIFLUOROMETHANE 6U 17 u 17 u 
ETHYLMETHACRYLATE 
ETHYLBENZENE 6 u 17 u 17 u 
ISOBUTANOL 
ISOPROPYLBENZENE 6 u 17 u 17 u 
M+P-XYLENES 
METHACRYLONITRILE 

• SURFACE SOIL DATA (0-11 
SWMU 16 ANI;) 17 

NWS CHARLESTON, SOUTH CAROLINA 

016 016 016 
16SS02 16SS03 16SS04 
16-S-02-00-D 16-S-03-GO 16-8-04-00 
0·0.5 0· 1 0· 1 
10/11/01 01N8/05 01/18/05 

17 u 6 u 6 u 
17 u 6 u 6 u 
17 u 6U 6 u 
17 u 6 u 6 u 
17 u 6U 6 u 
17 u 6 u 6 u 

17 u 6U 6 u 

17 u 6U 6U 
17 u 6 u 6 u 
17 u 6 u 6 u 
11 u· 6 u 6 u 
17 u 6 u 6 u 

17 u 6 u 6 u 
17 u 6 u 6 u 
17 u 30 u 29 u 
17 u 30 u 29 u 

17 u 30 u 29 u 
65 u 1300 J 1700 J 

17 u 6 u 6 u 
17 u 6U 6 u 
17 u 6 u 6U 
17 u . 6 u 6 u 
17 u 6 u 6 u 
17 u 6 u 6 u 
17 u 6 u 6 u 
17 u 6 u 6 u 
17 u 6 u 6 u 
17 u 6 u 6 u 
17 u 6 u 6 u 

17 u 6 u 6 u 
17 u 6 u 6 u 
17 u 6 u 6 u 

17 u 6 u 6 u 

17 u 6 u 6 u 

17 u 6 u 6 u 
12 u 11 u 

1 of30 

• 
017 017 017 017 017 
178801 17S802 17S802 17S802 17S803 
17·8-01·00 17·8·02-00 17·8-02-00-AVG 17·8·02·00-D 17·8·03·00 
0·1 0·1 0· 1 0 • 1 0 • 1 
06/07/01 06/07/01 06/07/01 06/07/01 06/06/01 

210 u 
210 u 8 u 8 u 8 u 8 u 
210 u 8 u 8 u 8 u 8 u 
210 u 8 u 8 u 8 u 8 u 

SU 8 u 8 u 8 u 
210 u 8 u 8 u 8 u 8 u 
210 u 8 u 8 u 8 u 8 u 
210 u 

8 u 8 u 8 u 8 u 

210 u 8 u 8 u 8 u 8 u 
210 u 8 u 8 u 8 u 8 u 

8 u 8 u 8 u 8 u 
210 u 8 u 8 u 8 u 8 u 
210 u 8 u 8 u 8 u 8 u 

8 u 8 u 8 u 8 u 
8 u 8 u 8 u 6 u 

420 u 6 u 8 u 8 u 8 u 
420 u 8 u 8 u 8 u 8 u 
420 u 
420 u 8 u 8 u 8 u 8 u 
690 u 20 u 14 u 8 u 8 u 
4200 u 
2100 u 
420 u 
210 u 8 u 8 u 8 u 8 u 
210 u 8 u 8 u 8 u 6 u 
210 u 8 u 8 u 8 u 8 u 
210 u 8 u 8 u 8 u 8 u 
210 u 8 u 8 u 8 u 6 u 
210 u 8 u 8 u 8 u 8 u 
210 u 8 u 8 u 8 u 8 u 
210 u 8 u 8 u 8 u 8 u 
210 u 8 u 8 u 6 u 6 u 
210 u 8 u 8 u 8 u 8 u 
210 u 8 u 8 u 8 u 8 u 
420 u 
210 u 8 u 8 u 8 u 8 u 
210 u 8 u 8 u 8 u 8 u 

8 u 8 u 8 u 8 u 
210 u 
210 u 8 u 8 u 8 u 6 u 
420 u 
210 u 8 u 8 u 8 u 8 u 
8400 u 

8 u 8 u 8 u 8 u 

4200 u 



SURFACE SOIL DATA (0-1') 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

SWMU 016 016 016 016 016 016 017 017 017 017 017 
lSamole Location 16SS01 16SS02 16SS02 16SS03 16SS04 17SB01 178802 17SB02 175802 17$803 

R-M- 16-S-OH)O 16-8-02-00 ~VG 16+02-00-0 16-s.o:wJO 16-8-04-00 17-ll-01-00 17·8-02-00 17-B-02-00-AVG 17·8·02-00.D 17-El-03-00 
0•0.5 0 ·0.5 0·0.5 0·0.5 0·1 0·1 0·1 0·1 0·1 0·1 0·1 
10/11/01 10/11/01 . 10/11/01 10/11/01 01/18/05 01118/05 06/07/01 06/07/01 06/07/01 06/07/01 06/06/01 

GU 17 u 17 u 17 u GU GU au 8 u 8 u 8 u 
METHYLCYCLOHEXANE GU 17 u 17 u 17 u 6U 6 u au au 8 u 8 u 
METHYL IODIDE 420 u 
METHYL METHACRYLATE 420 u 
ME 1nER 6 u 17 u 17 u 17 u 12 u 11 u au SU 8 u e u 
M 19 u 52 u 46 u 40 u Gu 6U 210 u SU 8 u e u 8 u 

Gu 6U 
ETHANE 420 u 

PROPIONITRILE 4200 u 
STYRENE 8U 17 u 17 u 17 u 6 u 6U 210 u SU 8 u 8 u au 
TETRACHLOROETHENE GU 17 u 17 u 17 u 6U GU 210 u SU au e u 8 u 
TOLUENE Gu 17 u 17 u 17 u 6U 6U 210 u au au 8 u 8 u 
TOTAL 12·DICHLOR01:1nENE 12 u 11 u 
TOT AL XYLENES 6U 17 u 17 u 17 u 1a u 17 u 210 u au au e u 8 u 
TRANS-1,2· m ENE 6U 17 u 17 u 17 u Gu GU 210 u 8 u au au au 
TRANS· 1 3-DIC 6U 17 u 17 u 17 u Gu GU 210 u 8 UR 8 UR a UR au 
TRANS· 1,4-DICHLOR0.2·BUTENE 420 u 
TRICHL.OROETHENE GU 17 u 17 u 17 u 6 u 6U 210 u au au au 8 u 
TRICHLOROFLUOROMETHANE Gu 17 u 17 u 17 u GU GU 210 u au au 8 u 8 u 
VINYL ACETATE. 210 u 

~mmwn1 
6 u 17 u 17 u 17 u 6 u 6U 420 u au au e u 8 u 

400 u 6900 u 7250 u 7600 u I 430 u 410 u 2200 u 1330 u 460 u 360 u 
1,2, ZENE I 460 u 
1,3, I 460 u 
1 3 460 u 
1 4-NAP 460 u 

E 460 UR 
MINE 460 u 

2,2' ANEI 400 u 6900 u 7250 u 7600 u 430 u 410 u 460 u 2200 u 1330 u 460 u 360 u 
2,3, 460 u 
2,4, 1000 u 17000 u 18000 u 19000 u 430 u .· 410 u 1100 u 5600 u 3400 u 1200 u 910 u 
2,4,6-TRICHLOR PHENOL 400 u 6900 u 7250 u 7600 u 430 u 410 u 460 u 2200 u 1330 u 460 u 360 u 
2.4·DICHLOROPHENOL 400 u 6900 u 7250 u 7600 u 430 u 410 u 460 u 2200 u 1330 u 460 u 360 u 
2 4-DIMETHYLPHENOL 400 u 6900 u 7250 u 7600 u 430 u 410 u 460 u 2200 u 1330 u 460 u 360 u 

1

2,4-DINITROPHEN:a 1000 u 17000 u 18000 u 19000 u 1000 u 1000 u 1100 u 5600 u 3400 u 1200 u 910 u 
400 u 6900 u 7250 u 7600 u 430 u 410 u 460 u 2200 u 1330 u 460 u 360 u 

460 u 
400 u 6900 u 7250 u 7600 u. 430 u 410 u 460 u 2200 u 1330 u 460 u 360 u 

2·ACETYLAMINOFLUORENE 460 u 
2· LENE 400 u 6900 u 7250 u 7600 u 430 u 410 u 460 u 

~ 
1330 u 460 u 360 u 

2·CHLOR 400 u 6900 u 7250 u 7600 u 430 u 410 u 460 u ~E 460 u 360 u 
2·Mct NE 400 u 6900 u 7250 u 7600 u 430 u 410 u 460 u 2200 u 460 u 360 u 
2-METHY 400 u 6900 u 7250 u 7600 u 430 u 410 u 460 u 2200 u 1330 u 460 u 360 u 
2·NAPHTHYLAMINE 460 u 
2-NITROANILINe 1000 u 17000 u 18000 u 19000 u 1000 u 1000 u 1100 u 5600 u 3400 u 1200 u 910 u 
2·NITROPHENOL 400 u 6900 u 7250 u 7600 u 430 u 410 u 460 u 2200 u 1330 u 460 u 360 u 

~OL 
460 u 
460 u 

3 3'·DICHLOROBENZIOINE 400 u 6900 u 7250 u 7600 u 430 u 410 u 460 u 2200 UR 1330 UR 460 UR 360 UR 

• • • 



• 
SWMU 016 016 016 
Sample Location 16SS01 16SS02 16SS02 
Samole Number 16-S-01-00 16-S-02·00 16-S-02-00-AVG 
Depth Range (below ground surfacel 0·0.5 0·0.5 0•0.5 
SamoleDate 10/11/01 10/11/01 10/11/01 
3,3'·DIMETHYLBENZIDINE 
3·METHYLCHOLANTHRENE 
3·NITROANILINE 1000 u 17000 u 18000 u 
4,6-DINITRQ.2-METHYLPHENOL 1000 u 17000 u 18000 u 
4-AMINOBIPHENYL 
4-BROMOPHENYL PHENYL ETHER 400 u 6900 u 7250 u 
4·CHLORQ.3-METHYLPHENOL 400 u 6900 u 7250 u 
4-CHLOROANILINE 400 u 6900 u 7250 u 
4-CHLOROPHENYL PHENYL ETHER 400 u 6900 u 7250 u 
4-METHYLPHENOL 400 u 6900 u 7250 u 
4·NITROANILINE 1000 u 17000 u 18000 u 
4-NITROPHENOL 1000 u 17000 u 18000 u 
4·NITROOUINOLINE-1-0XIDE 
5-NITRO-Q. TOLUIDINE 
7, 12-DIMETHYLBENZ(A)ANTHRACENE 
A,A-DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 400 u 6900 u 7250 u 
ACENAPHTHYLENE 400 u 6900 u 7250 u 
ACETOPHENONE 400 u 6900 u 7250 u 
ANILINE 
ANTHRACENE 400 u 6900 u 7250 u 
ARAMITE 
ATRAZINE 400 u 6900 u 7250 u 
BENZALDEHYDE 400 u 6900 u 7250 u 
BENZO AlANTHRACENE 400 u 6900 u 7250 u 
BENZO A)PYRENE 400 u 6900 u 7250 u 
BENZO BlFLUORANTHENE 400 u 6900 u 7250 u 
BENZO G,H,l)PERYLENE 400 u 6900 u 7250 u 
BENZO KJFLUORANTHENE 400 u 6900 u 7250 u 
BENZVL ALCOHOL 
BISl2·CHLOROETHOXYlMETHANE 400 u 6900 u 7250 u 
BlS(2-CHLOROETHYLlETHER 400 u 6900 u 7250 u 
818(2-ETHYLHEXYL)PHTHALA TE 400 u 3800000 4950000 
BUTYLBENZYLPHTHALATE 400 u 9400 12700 
CAPROLACTAM 400 u 6900 u 7250 u 
CARBAZOLE 400 u 6900 u 7250 u 
CHLOROBENZILA TE 
CHRYSENE 400 u 6900 u 7250 u 
Dl-N·BUTYL PHTHALATE 400 u 14000 20000 
01-N-OCTYL PHTHALATE 400 u 34000 J 52000 J 
DIALLATE 
DIBENZO(A,H)ANTHRACENE 400 u 6900 u 7250 u 
DIBENZOFURAN 400 u 6900 u 7250 u 
DIETHYL PHTHALATE 400 u 870 J 1385 J 
DIMETHOATE 
DIMETHYL PHTHALATE 400 u 6900 u 7250 u 
ETHYL METHANE SULFONATE 
FLUORANTHENE 400 u 6900 u 7250 u 
FLUOR ENE 400 u 6900 u 7250 u 
HEXACHlOROBENZENE 400 u 6900 u 7250 u 

• SURFACE SOIL DATA{0-1') 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

016 016 016 
16SS02 16SS03 16SS04 
16-S-02·00·0 16-S-03-00 16-6-04.QO 
0·0.5 0·1 0·1 
10/11/01 01/18/05 01/18/05 

19000 u 1000 u 1000 u 
19000 u 1000 u 1000 u 

7600 u 430 u 410 u 
7600 u 430 u 410 u 
7600 u 430 u 410 u 
7600 u 430 u 410 u 
7600 u 430 u 410 u 
19000 u 1000 u 1000 u 
19000 u 1000 u 1000 u 

7600 u 430 u 410 u 
7600 u 430 u 410 u 
7600 u 430 u 410 u 
7600 u 430 u 410 u 

7600 u 430 u 410 u 
7600 u 460 450 
7600 u 430 u 410 u 
7600 u 430 u 410 u 
7600 u 430 u 410 u 
7600 u 430 u 410 u 
7600 u 430 u 410 u 

7600 u 430 u 410 u 
7600 u 430 u 410 u 
6100000 250 J 240 J 

16000 430 u 410 u 
7600 u 430 u 410 u 
7600 u 430 u 410 u 

7600 u 430 u 410 u 
26000 430 u 410 u 

70000 J 430 u 410 u 

7600 u 430 u 410 u 
7600 u 430 u 410 u 
1900 J 430 u 410 u 

7600 u 430 u 410 u 

7600 u 430 u 410 u 
7600 u 430 u 410 u 
7600 u 430 u 410 u 

3of30 

017 
176801 
17·8-01-00 
0·1 
06/07/01 

920 u 
460 u 
1100 u 
1100 u 
460 u 
460 u 
460 u 
460 u 
460 u 

1100 u 
1100 u 
920 UR 
920 u 
460 u 
460 u 
460 u 
460 u 
460 u 
460 u 
460 u 
920 u 

460 u 
460 u 
460 u 
460 u 
460 u 
920 u 
460 u 
460 u 
460 u 
460 u 

920 u 
460 u 
460 u 
460 u 
920 u 
460 u 
460 u 
460 u 
460 u 
460 u 
460 u 
460 u 
460 u 
460 u 

• 
017 017 017 017 
17SB02 178802 176802 175803 
17·8·02-00 17·8-02·00-AVG 17·B·02·00·D 17·8·03·00 
0·1 0·1 0·1 0·1 
06/07/01 06/07/01 06/07/01 06/06/01 

5600 u 3400 u 1200 u 910 u 
5600 u 3400 u 1200 u 910 u 

2200 u 1330 u 460 u 360 u 
2200 u 1330 u 460 u 360 u 
2200 u 1330 u 460 u 360 u 
2200 u 1330 u 460 u 360 u 
2200 u 1330 u 460 u 360 u 
5600 UJ 3400 UJ 1200 UJ 910 u 
5600 u 3400 u 1200 u 910 u 

170 J 170 J 460 u 360 u 
2200 u 1330 u 460 u 360 u 
2200 u 1330 u 460 u 360 u 

450 J 450 J 460 u 360 u 
2200 u 1330 u 460 u 360 u 
2200 u 1330 u 460 u 360 u 
1000 J 517 J 34 J 28 J 
740 J 385.5 J 31 J 20 J 

1100 J 584.5 J 69 J 36 J 
370 J 370 J 460 u 360 u 
340 J 340 J 460 u . 360 u 

2200 u 1330 u 460 u 360 u 
2200 u 1330 u 460 u 360 u 
1100 J 665 J 460 u 360 u 
2200 u 1330 u 460 u 360 u 
2200 u 1330 u 460 u 360 u 
450 J 450 J 460 u 360 u 

910 J 472.5 J 35 J 26 J 
2200 u 1330 u 460 u 360 u 
2200 u 1330 u 460 u 360 u 

130 J 130 J 460 u 360 u 
74 J 74 J 460 u 360 u 

2200 u 1330 u 460 u 360 u 

2200 u 1330 u 460 u 360 u 

1700 J 867 J 34 J 26 J 
170 J 170 J 460 u 360 u 

2200 u 1330 u 460 u 360 u 



ISWMl.I 018 016 018 

~aroundsurfacel 
16SS01 16SS02 188$02 
18-8-01-00 18-6-02-00 18-S-02-00-AVG 
0-0.5 0·0.5 0. 0.5 

~ 
10/11/01 10/11/01 10/11/01 

E 400 u mruu U 7250 u 
IENE 400 u 

m~ 
7250 u 

c 400 u 7250 u 
c 

HEXACHLOROPROPENE 
1NDEN0(1,2,3-CDlPYRENE 400 u 6900 u 7250 u 
ISODRIN 
ISOPHORONE 400 u 6900 u 7250 u 
ISOSAFROLE 
METHAPYRILENE 

ANE SULFONATE 
Ol·N·BUTYLAMINE 
01-N·PAOPYLAMINE 400 u 6900 u 7250 u 

DIETHYLAMINE 
OIMETHYLAMINE 

MINE 4lXl u 6900 u 7250 u 
THYLAMINE 

N INE 
N 
N 
NAPHTHALENE 400 u 6900 u 7250 u 

~ 
400 u 6900 u 7250 u 

T 
. 

R 
PENTACHLORONITROBENZENE 
PENTACHLOROPHENOL 1000 u 17000 u 18000 u 
PHENACETIN 

ENE 400 u 6900 u 7250 u 
PHENOL 400 u 6900 u 7250 u 
PRONAMIDE 
PYRENE 400 u 6900 u 7250 u 
PYRIDINE 

~ . 3.9 u 690 u 730 u 
' 3.9 u 690 u 730 u 

4,4'·DOT 3.9 u 690 u 730 u 
ALDRIN 2.0 u 360 u 380 u 
ALPHA·BHC 2.0 u 360 u 380 u 
ALPHA-CHLORDANE 2.0 u 360 u 360 u 
AROCLOR-1016 20 u 890 u 945 u 
AROCLOR-1221 20 u 890 u 

~ 
945 u 

AROCLOR·1232 20 u 890 u 945 u 
AROCLOR-1242 20 u 890 u 945 u 
AROCLOR· 1248 20 u 890 u 945 u 
AROCLOR-1254 20 u 59000 49500 

• 

SURFACE SOIL DATA (0-1') 
SWllU 18 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

018 016 017 

~· 18SS03 118SS04 178801 
-00-D 16-8-03-00 e 17·8-01-00 

10·0.5 0·1 0·1 

tt~ 
01/18/0S 06/07/01 

430 u 410 u 460 u 
430 u 410 u 460 u 

u 430 u 410 u 460 u 
460 UR 
460 u 

7600 u 430 u 410 u 460 u 
920 u 

7600 u 430 u 410 u 460 u 
920 u 
460 u 

I 920 u 
460 u 

7600 u 430 u 410 u 
920 u 
920 u 

7600 u 430 u. 410 u 460 u 
460 u 
460 u 
460 u 
460 u 

7600 u 430 u 410 u 460 u 
7600 u 430 u 410 u 460 u 

920 u 
460 u 

I 920 u 
460 u 

m 19000 u 1000 u 1000 u 

7600 u 430 u 410 u 
7600 u 430 u 410 u 

460 u 
7600 u 430 u 410 u 50 J 

2200 u 
460 u 
460 u 
920 u 

770 u 1.4 J 4.1 u 0.31 R 
no u· 3.1 J 4.6 2.6 
770 u 4.3 u 4.S 3.5 
400 u 2.2 u 2.1 u i.9 u 

~ 
2.2 u 2.1U~ '2.2 u 2.1 u lJ 

22 u 21 u 
22 u 21 u 23 u 

1000 u 22 u 21 u 23 u 
1000 u 22 u 21 u 23 u 
1000 u 22 u 21 u 23 u 

40000 22 u 21 u 23 u 

• 

017 017 017 017 
178802 17$802 178802 178803 
17·8-«>2-00 17•8-02-00-AVG 11-e,02-00-0 17·8·03·00 
0·1 0·1 0·1 0·1 
08/07/01 08/07/01 06/07/01 06/06/01 

2200 u 1330 u 460 u 360 u 
2200 u 1330 u 460 u 360 u 
2200 u 1330 u 460 u 360 u 

410 J J 23 J 360 u 

2200 u 1330 u 460 u 360 u 

2200 u 1330 u 460 u 360 u 

2200 u 1330 u 460 u 360 u 

92 J I 92 J 460 u 360 u 
2200 u 1330 u 460 u 360 u 

5600 u 3400 u 1200 u 910 u 

1400 J 709.5 J 19 J 360 u 
2200 u 1330 u 460 u 360 u 

1700 J 876.5 J 53 J 41 J 

4.4 u 4.55 u 4.7 u 3.7 u 
2.5 J 1.95 J 1.4 J 3.7 u 
6.2 J 4.275 J 4.7 u 3.7 u 
2.3 u 2.35 u 2.4 u 1.9 u 
2.3 u 2.35 u 2.4 u 1.9 u 
2.3 u 2.35 u 2.4 u 1.9 u 
23 u 23.5 u 24 u 19 u 
23 u u 24 u 19 u 
23 u u 24 u 19 u 
23 u 23.5 u 24 u 

%R 23 u 23.5 u 24 u 
23 u 23.5 u 24 u 

• 



• • • 
SURFACE SOIL DATA(0-1') 

SWMU 16AND17 
NWS CHARLESTON, SOUTH CAROLINA 

016 016 016 016 016 017 017 017 017 
16SS01 16SS02 16SS02 16SS02 16SS03 17SB01 17SB02 17SB02 17$803 
1MMl1..00 16-S-02-00 1S.S-OZ.OO..AVO 16-8-02-00-D 16-S-03-00 17-8-01-00 17-El·OZ-00 17·9-0Z.OO-AVO 17-8·03·00 
0·0.5 0·0.5 0·0.5 0·0.5 0-1 0· 1 0·1 0· 1 0·1 
10/11/01 10111/01 10/11/01 10/11/01 01/18105 06/07/01 06/07/01 06/07/01 06/06/01 

20 u 890 u 945 u 1000 u 22 u 23 u 23 u 23.5 u 19 u 
2.0 u 360 u 380 u 400 u 2.2 u 1.9 u 2.3 u 2.35 u 1.9 u 

19 u 
2.0 u 400 u 2.2 u 1.9 u 2.3 u 2.4 u 1.9 u 
3.9 u 770 u 4.3 u 1.9 u 4.4 u 4.7 u 3.7 u 
2.0 u 400 u 2.2 u 1.9 u 2.3 u 2.4 u 1.9 u 
3.9 u 770 u 1.2 R 4.4 u 4.7 u 3.7 u 
3.9 u 770 u R 4.4 u 4.7 u 3.7 u 
3.9 u nou 4.4 u 4.7 u 3.7 u 
3.9 u 770 u 4.4 u 4.7 u 3.7 u 
3.9 u 770 u 2.1 J 1.7 J 1.4 J 
2.0 u . 400 u 2.3 u 2.4 u 1.9 u 
2.0 u 400 u 2.3 u 2.4 u 1.9 u 

u 400 u 2.3 u 2.4 u 1.9 u 
u 400 u 2.3 u 2.4 u 1.9 u 

20 u 3600 u 4000 u 22 u 23 u 23.5 u 24 u 19 u 
39 u 6900 u 7700 u 43 u 44 u 45.5 u 47 u 37 u 

36 u 
36 u 
36 u 
36 u 
36 u 

250 u 100 u 100.U 250 u 250 u 
250 u 100 u 100 u 250 u 250 u 

E 250 u 100 u 100 u 250 u 250 u 
250 u 100 u 100 u 250 u 250 u 
250 u 200 u 200 u 250 u 250 u 
250 u 200 u 200 u 250 u 250 u 
250 u 200 u 200 u 250 u 250 u 
250 u 200 u 200 u 250 u 250 u 
250 u 200 u u 250 u 250 u 
250 u 200 u u 250 u 250 u 
500 u 200 u u 500 u 500 u 
250 u 100 u 100 u 250 u 250 u 
500 u 200 u 200 u 500 u 500 u 
650 u 250 u 250 u 650 u 650 u 

14200 3725 303<> 8040 8970 7710 11200 8660 
0.41 u 110.15 122 0.18 u 0.21 u 0.43 u 0.35 u 0.76 u 

3.9 1.1 10.7 u 3.9 3.9 2.5 u 3.8 3.7 
19.8 178.5 207 13.5 24.8 37.2 47.4 

0.20 u 0.1 u 0.10 u .09 u 0.08 u 0.35 u 0.47 0.38 u 

$of 30 



SWMU 016 016 016 
Samnle Location 16SS01 165502 16SS02 
Samn1e Number 16-5-01-00 16-5-02-00 16-5-02-00-AVG 
n.nth Ranae fbelow around aurface> o-o.s 0-0.5 0-0.5 
SamnleDate 10/11/01 10/11/01 10/11/01 
CADMIUM 0.32 u 60.7 52.35 
CALCIUM 487 1440 1116.5 
CHROMIUM 18.3 478 572.5 
COBALT 1.1 0.76 u 0.79 u 
COPPER 2.4 38.7 48.4 
IRON 15800 J 2970 J 2245 J 
LEAD 7.8 9610 11005 
MAGNESIUM 1230 1220 957 
MANGANESE 29.4 12.9 11.15 
MERCURY 0.03 0.09 0.1 
NICKEL 3.8 2.4 2.1 
POTASSIUM 641 430 333 
SELENIUM 0.49 u 0.71 u 6.805 u 
SILVER 0.47 u 0.81 u 0.845 u 
SODIUM 4160 3830 3150 
THALLIUM 0.53 u 0.92 u 10.46 u 
VANADIUM 34.1 9.5 6.65 
ZINC 10.3 157 141 
Miacellaneoua Parameters 1mn11<a1 

CYANIDE I 1.2 u I 2.1 u I 2~2 u 
I TOTAL ORGANIC CARBON I 

TOTAL SOLIDS(%) I 84 % I 48 % I 45.5 % 

• 

I 

I 

SURFACE SOIL DATA (0-1') 
SWMU 16 AND 17 

NWS CHARLESTOM, SOUTH CAROLINA 

016 016 016 
165502 165503 16SS04 
16-5-02-00-D 16-S-03..()0 16-5-04-00 
0-0.5 0-1 0-1 
10/11/01 01/18/05 01/18/05 

44 0.16 0.26 
793 366 274 
667 11 14.2 

0.82 u 0.52 0.91 
58.1 6.4 6.6 

1520 J 10800 14900 
12400 11.8 11.1 
694 710 626 
9.4 13.8 J 41.4 J 

0.11 0.02 0.02 
1.8 1.6 4.7 
236 428 501 

12.9 u 0.67 0.69 
0.88 u 0.05 u 0.06 u 

2470 1800 1590 
20.0 u 0.59 u 0.65 u 

3.8 23.7 22.8 
125 5.4 7.3 

2.3 u I 0.5 u I 0.5 u 
19000 25000 

43·3 I 77 % I 80% 

• 

017 017 017 017 017 
17SB01 17SB02 17SB02 17SB02 17SB03 
17-B-01-00 17-B-o2-00 17-B-02-00-AVG 17-B-02-00-D 17-B-03-00 
0-1 0-1 0-1 0-1 0-1 
06/07/01 06/07/01 08/07/01 06/07/01 06106/01 

0.06 u 0.12 u 0.125 u 0.13 u 0.34 u 
1120 2860 3850 4840 2610 
8.5 12.3 15.3 18.3 14.4 
0.9 1.1 u 1.075 1.6 1.3 u 
10.3 6.1 7.9 9.7 56.4 
5410 7120 8960 10800 8230 
10.3 13.5 17.1 20.7 59.8 
411 629 789 949 579 
30.6 44.5 54.15 63.8 83.2 

0.03 u 0.03 u O.D25 U 0.02 u 0.09 
3.4 4.2 5.15 6.1 64.6 
188 251 315.5 380 551 

0.31 u 0.36 u 0.315 u 0.27 u 0.46 u 
0.1 u 0.12 u 0.105 u 0.09 u 0.11 u 

45.7 u 45.3 u 58.4 u 71.5 u 58.9 u 
0.48 u 0.56 u 0.49 u 0.42 u 0.71 u 

12.2 15.6 19.3 23 18.4 
12.2 J 24.8 30.2 35.6 54.5 

I 1.4 u I 1.4 u I 1.4 u I 1.4 u 1.1 u I 
I 

I I I I I 

• 



• • • 
SURFACE SOIL DATA (0-1') 

SWllU 16 AND 17 
NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 017 017 017 017 017 017 017 1017 017 

~cation 17SB04 17SBOS 17SB06 17S807 17$808 17SB09 17SB09 17SB09 17SB10 17SB11 117$812 17$813 
umblilr 17·8-04-00 17-8-05-00 17·8-06-00 17.S.07.00 17-B-08-00 17.B-09-00 17-B-09-00-AVG 17-IM>lMO-D 17•8•10-00 17·8·1~00 17·8·13·00 

I DeDth Ranae !below around surface> 0·1 0·1 0·1 0·1 0-1 0-1 0·1 0·1 0·1 0-1 0·1 
Sam 06/06/01 06/06/01 06/06/01 06/06/01 06/06/01 06/06/01 06/06f01 06/06/01 06/05/01 06/06/01 06/05/01 
Vol 
1,1,1 
1,1,1 7 u 7U 7U 5 u 7U 6U 6U 6 u 

* 
6U 6 u 5 u 

1,1,2 7U 7U 7U SU 7U 6U 6U 6 u 6 u 6 u 5 u 
1,1,2 7 u 7U 7U 5 u 7U 6U 6U 6U 6U 6 u 5 u 
1,1,.2 NE 7U 7U 7U 5 u 7U 6U 6 u 6U 6 u 6 u 5 u 
1, 1 ·DICHLOROETH e 7 u 7U 7U s u 7U 6U 6 u 6U 7U 6U 6 u 5 u 

-~ 
7 u 7U 1 u 5 u 7U 6 u 6 u 6U 7 u 6 u 6 u 5 u 

OPROPANE 
BENZENE · 7U 7U 7U 5U 7 u 6U 6 u 6U 7 u 6 u 6 u 5 u 
BENZENE 

CHLOROPROPANE 7U 7U 7 u 5U 7U 6 u 6U 6 u .7U 6U 6 u 5 u 
HANE 7 u ., u 7U 5U 7U 6 u 6U 6 u 7 u 6 u 6 u 5 u 
ENZENE 7U 7U 7U 5U 7 u 6U 6U 6 u 7U 6U 6 u 5 u 

ETHANE 1 u 7U 7 u 5 u 7 u 6U 6 u 6 u 7U 6 u I 6 LJ 5 u 
1,2·DICHLOROPROPANE 1 u 7 u 7U 5 u 7U 6 u 6U 6 u 7 u 6 u 6 u 5 u 
1,3,5· TRIMETHYLSENZENE 
1,3-0ICHLOROBENZENE 7 u 7 u 7U 5 u 7U 6U 6 u 6 u 1 u 6 u 6 u 5 u 
1,4-DICHLOROBENZENE 7 u 7U 7 u 5 u 7U 6U 6U 6 u 7U 6 u 6 u 5 u 
2-BUTANONE 7 u 7U 6J 5 u 7 u 6U 6U 6 u 7 u SU 6U 5 u 

~ 
7U 7U 1 u 5 u 7U 6U 6 u 6 u 7 u 6 u 6 u 5 u 

7U 7U 7 u 5 u 7U 6 u 6 u 6U 7 u 6 u 6 u 5 u 
ACETONE 10 u 55 u 42 u 46 u 7 u 15 u 18.5 u 22 u 30 u 8 u 10 u 19 u 
ACETONITRILE 
ACROLEIN 
ACRYLONITRILE 
BENZENE 7U 7 u 7 u SU 7U 6U 6 u 6 u 1 u 6 u 6 u 5 u 
BROMODICHLOROMETHANE 7U 7 u =+Fl 5 u 7 u 6U 6 u 6 u 7 u 6 u 6U 5 u 
BROMOFORM 7U 7 u 5U 7U 6U 6 u 6 u 7 u 6 u 6 u 5 u 

-
7U 7U 5U 7 u 6U 6U 6 u 1 u I 6 U 6 u 5 u 
7 u 7 u 1 u s u 7U 6U 6U 6 u 7U 6 u 6 u 5 u 
1 u 7 u 7U 5U 7U 6U 6U 6 u 7U 6 u 6 u 5 u RIDE 
7 u 1 u 7U 5 u 7U 6U 6 u 6 u 7U 6 u 6 u 5 u 

HANE 7U 7U 1 u s u 7U 

~ 
6 u 6 u 7U 6 u 6 u 5 u 

•• 
1 u 7U 1 u 5 u 7U 6 u 6U 1 u SU SU SU 
1 u 7U 7U s u- 1 u 6 u 6 u 7 u 6 u 6 u 5 u 
7 u 7U 7U 5 u 7 u 6U 6U 1 u 6 u 6 u 5 u 

7U 7U 7 u 5 u 7U 6 u 6 u 6 u 7U 6 u 6 u 5 u 
7U 7 u 7 u 5 u 7 u s u 6 u 6U 7 u 6 u 6 u 5 u 
7 u 7U 7 u 5 u 7 u 6 u 6U 6 u 7 u 6 u 6 u 5 u 

DIBROMOMETHANE 
DICHLORODIFLUOROMETHANE 7 7 u 5 u 7U 6U 6 u 6 u 7 u 6U 6 u 5 u 
ETHYL METHACRYLATE 
ETHYLBENZENE 7 u 7U 7U SU 1 u 6 u 6U 6 u 7 u 6 u 6 u 5 u 
ISOBUTANOL 
ISOPROPYLBENZENE 1 u 7 u 7 u 5 u 7U 6U 6 u 6 u 7U 6 u 6 u 5 u 
M+P-XYl..ENES 
METHACRYLONITRILE 
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SWMU 017 017 
Samole Location 17S804 178805 
Sample Number 17·8-o4-00 17-8-05-00" 
Deoth Renae !below around surface> 0·1 0·1 
Sample Date 06l06/01 06/06/01 
METHYL ACETATE 7U 7 u 
METHYLCYCLOHEXANE 7 u 7 u 
METHYL IODIDE 
METHYLMETHACRYLATE 
METHYL TEAT-BUTYL ETHER 7 u 7 u 
METHYLENE CHLORIDE 7 u 7 u 
0-XYLENE 
PENTACHLOROETHANE 
PROPIONITRILE 
STYRENE 7 u 7 u 
TETRACHLOROETHENE 7 u 7 u 
TOLUENE 7 u 7 u 
TOTAL 1,2-DICHLOROETHENE 
TOTAL XYLENES 7 u 7U 
TRANS-1,2-DICHLOROETHENE 7 u 7 u 
TRANS-1,3-DICHLOROPROPENE 7 u 7 u 
TRANS-1,4-DICHLOR0-2-BUTENE 
TRICHLOROETHENE 7 u 7 u 
TRICHLOROFLUOROMETHANE 7 u 7 u 
VINYL ACETATE 
VINYL CHLORIDE 7U 7 u 
Semivolatile Oraanics (ua11cn1 
1, 1·BIPHENYL 360 u 430 u 
1,2,4,5-TETRACHLOROBENZENE 
1 3,5-TRINITROBENZENE 
1,3-DINITROBENZENE 
1,4-NAPHTHOQUINONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2 2'-0XYBIS!1·CHLOROPROPANE) 360 u 430 u 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 910 u 1100 u 
2,4,6-TRICHLOROPHENOL 360 u 430 u 
2,4-DICHLOROPHENOL 360 u 430 u 
2,4-DIMETHYLPHENOL 360 u 430 u 
2,4-DINITROPHENOL 910 u 1100 u 
2,4-DINITROTOLUENE 360 u 430 u 
2,6-DICHLOROPHENOL 
2,6-DINITROTOLUENE 360 u 430 u 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 360 u 430 u 
2-CHLOROPHENOL 360 u 430 u 
2-METHYLNAPHTHALENE 360 u 430 u 
2-METHYLPHENOL 360 u 430 u 
2-NAPHTHYLAMINE 
2-NITROANILINE 910 u 1100 u 
2-NITROPHENOL 360 u 430 u 
2-PICOLINE 
3&4-METHYLPHENOL 
3,3'-DICHLOROBENZIDINE 360 UR 430 UR 

• 

017 
178806 
17·8-06-00 
0·1 
06/06/01 

7 u 
7 u 

7 u 
7 u 

2 J 
7 u 
7U 

7U 
7 u 
7 u 

7 u 
7 u 

7 u 

460 u 

460 u 

1200 u 
460 u 
460 u 
460 u 

1200 u 
460 u 

460 u 

460 u 
460 u 
460 u 
460 u 

1200 u 
460 u 

460 UR 

SURFACE SOIL DATA(0-1') 
SWMU 16 AND 17 

NWS CHARLESTON, SOUlli CAROLINA 

017 017 017 
178807 178808 17S809 
17·8-07-00 17·8-08-00 17·8-08-!IO 
0·1 0·1 0·1 
06/06/01 06/06/01 06/06/01 

16 7 u 6 u 
5 u 7U 6U 

5 u 7 u 6 u 
5 u 7 u 6U 

5 u 7 u 6 u 
5 u 7U 6U 
5 u 7 u 6 u 

5 u 7 u 6U 
5 u 7 u 6 u 
5 u 7 u 6 u 

5 u 7 u 6 u 
5 u 7 u 6 u 

5 u 7 u 6 u 

400 u 360 u 360 u 

400 u 360 u 360 u 

1000 u 910 u 910 u 
400 u 360 u 360 u 
400 u 360 u 360 u 
400 u 360 u 360 u 
1000 u 910 u 910 u 
400 u 360 u 360 u 

400 u 360 u 360 u 

400 u 360 u 360 u 
400 u 360 u 360 u 
400 u 360 u 360 u 
400 u 360 u 360 u 

1000 u 910 u 910 u 
400 u 360 u 360 u 

400 UR 360 UR 360 UR 

• 

017 017 017. 017 017 017 
178809 17S809 17S810 178811 178812 178813 
17·B-o9-o0-AVG 17·8-09-!lo-D 17·8·10-00 17·8·11-00 17·8·12·00 17·8·13-00 
0·1 0·1 0·1 0·1 0·1 0·1 
06/06/01 06/06/01 06/05/01 06/06/01 06/07/01 06/05/01 

6 u 6U 7 u 6 u 6 u 5 u 
6 u 6 u 7 u 6 u 6 u 5 u 

6 u 6U 7 u 6 u 6 u 5 u 
6 u 6 u 11 u 7 u 6 u 5 u 

6 u 6U 7 u 6 u 6 u 5 u 
6 u 6 u 7 u 6 u 6 u 5 u 
6 u 6 u 7 u 6 u 6 u 5 u 

6 u 6 u 7 u 6 u 6 u 5 u 
6 u 6 u 7 u 6 u 6 u 5 u 
6 u 6 u 7 u 6 u 6 u 5 u 

6 u 6 u 7 u 6 u 6 u 5 u 
6 u 6 u 7 u 6 u 6 u 5 u 

6 u 6 u 7 u 6 u 6 u 5 u 

360 u 360 u 400 u 460 u 360 u 360 u 

360 u 360 u 400 u 460 u 360 u 360 u 

910 u 910 u 1000 u 1200 u 910 u 910 u 
360 u 360 u 400 u 460 u 360 u 360 u 
360 u 360 u 400 u 460 u 360 u 360 u 
360 u 360 u 400 u 460 u 360 u 360 u 
910 u 910 u 1000 u 1200 u 910 u 910 u 
360 u 360 u 400 u 460 u 360 u 360 u 

360 u 360 u 400 u 460 u 360 u 360 u 

360 u 360 u 400 u 460 u 360 u 360 u 
360 u 360 u 400 u 460 u 360 u 360 u 
360 u 360 u 400 u 460 u 360 u 360 u 
360 u 360 u 400 u 460 u 360 u 360 u 

910 u 910 u 1000 u 1200 u 910 u 910 u 
360 u 360 u 400 u 460 u 360 u 360 u 

360 UR 360 UR 400 UR 460 UR 360 UR 360 UR 

• 



• • • SURFACE SOIL DATA (0-1') 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 017 017 017 017 017 017 
17SB05 178806 17SB07 178808 178809 17$809 17SB10 178811 17S813 
17·8-0S-00 17·B-o6-00 17-EMJ7-00 17•B-o8-00 17·B-o9-GO 17·8-o9-GO-AVG D 17·8-10-00 17-8-11-00 17·8·13-00 
0·1 0·1 0•1 0·1 0·1 0·1 0·1 0·1 0·1 
06/06/01 06f06/01 06/06/01 06/06/01 06/06/01 06/06/01 06/05/01 06/06/01 06/05/01 

1200 u. 1000 u 910 u 910 u 910 u 910 u 1000 u 1200 u 910 u 910 u 
1200 u 1000 u 910 u 910 u 910 u 910 u 1000 u 1200 u 10 u 910 u 

460 u 360 u 360 u 400 u 460 u 360 u 360 u 
460 u 360 u 360 u 400 u 460 u 360 u 360 u 
460 u 360 u 360 u 400 u 460 u 360 u 360 u 
460 u 360 u 360 u 400 u 460 u 360 u 360 u 
460 u 360 u 360 u 400 u 42 J 360 u 360 u 
1200 u 910 u 910 u 1000 u 1200 UR 910 u 910 u 
1200 u 910 u 910 u 1000 u 1200 u 910 u 910 u 

360 u 430 u 460 u 400 u 360 u 360 u 360 u 360 u 400 u 460 u 360 u 360 u 
360 u 430 u 460 u 400 u 360 u 360 u 360 u 360 u 400 u 52 J 360 u 360 u 
360 u 430 u 460 u 400 u 360 u 360 u 360 u 360 u 400 u 460 u 360 u 360 u 

360 u 430 u 460 u 360 u 360 u 360 u 400 u 66 J 360 u 360 u 

360 u 430 u 460 u 360 u 360 u 360 u 360 
360 u 460 460 u 360 u 360 u 360 u 360 
360 u 460 u 360 u 360 u 360 u 360 u 
360 u 430 u 460 u 360 u 360 u 360 u 360 u 
360 u 430 u 460 u 360 u 360 u 360 u 360 u 
360 u 430 u 460 u 360 u 360 u 360 u 
360 u 430 u 460 u 400 u 360 u 360 u 360 u 360 u 

360 u 360 u 360 u 400 u 460 u 360 u 360 u 
360 u 360 u 360 u 400 u 460 u 360 u 360 u 
360 u 360 u 360 u 400 u 570 u 360 u 360 u 

:TE 360 u 360 u 360 u 400 u ao J 360 u 360 u 
360 u 360 u 360 u 400 u 460 u 360 u 360 u 
360 u 360 u 360 u 400 u 460 u 360 u 360 u 

360 u 360 u 360 u 470 360 u 
360 u 360 u 360 u 460 u 360 u 
360 u 360 u 360 u 460 u 360 u 

460 u 400 u 360 90 J 360 u 
460 u 400 u 360 460 u 360 u 
460 u 400 u 360 u 460 u 360 u 

360 u 430 u 460 u 400 u 360 u 360 u 360 u 360 u 360 u 360 u 

360 u 430 u 400 u 360 u 360 u 360 u 360 u 360 u 360 u 
360 u 430 u 400 u 360 u 360 u 360 u 360 u 360 u 360 u 
360 u 430 u 400 u 360 u 360 u 360 u 360 u 360 u 360 u 
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SWMU 017 017 
Samole Location 17$804 17SB05 
Sample Number 17-8-04-00 17-B-05-00 
Deoth Ranae !below around surface) 0-1 0-1 
SamoleDate 06l06/01 DliJIJlito1 

HEXACHLOROBUTADIENE 360 u 430 u 
HEXACHLOROCYCLOPENT ADI ENE 360 u 430 u 
HEXACHLOROETHANE 360 u 430 u 
HEXACHLOROPHENE 
HEXACHLOROPROPENE 
INDEN0(1,2,3-CD)PYRENE 360 u 430 u 
ISODRIN 
ISOPHORONE 360 u 430 u 
ISOSAFROLE 
METHAPYRILENE 
METHYL METHANE SULFONATE 
N-NITROS0-01-N-BUTYLAMINE 
N-NITROS0-01-N-PROPYLAMINE 360 u 430 u 
N-NITROSODIETHYLAMINE 
N-NITROSODIMETHYLAMINE 
N-NITROSODIPHENYLAMINE 360 u 430 u 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIDINE 
NAPHTHALENE 360 u 430 u 
NITROBENZENE 360 u 430 u 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P-IDIMETHYLAMINOlAZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLORONITROBENZENE 
PENTACHLOROPHENOL 910 u 1100 u 
PHENACETIN 
PHENANTHRENE 360 u 430 u 
PHENOL 360 u 430 u 
PRONAMIDE 
PYRENE 360 u 430 u 
PYRIDINE 
SAFROLE 
SULFOTEPP 
THIONAZIN 

Pesticides/PCB• (Ualktll 

4,4'-DDD 3.7 u 4.2 u 
4,4'·DDE 3.7 u 4.2 u 
4,4'-DDT 3.7 u 1.2 J 
ALDRIN 1.9 u 2.2 u 
ALPHA-BHC 1.9 u 2.2 u 
ALPHA-CHLORDANE 1.9 u 2.2 u 
AROCLOR-1016 19 u 22 u 
AROCLOR-1221 19 u 22 u 
AROCLOR-1232 19 u 22 u 
AROCLOR· 1242 19 u 22 u 
AROCLOR-1248 19 u 22 u 
AROCLOR-1254 19 u 22 u 

• 

017 
17$806 
17-8-o&-OO 
0-1 
06/06/01 

460 u 
460 u 
460 u 

460 u 

460 u 

460 u 

460 u 

460 u 
460 u 

1200 u 

460 u 
460 u 

460 u 

4.6 u 
4.6 u 
4.6 u 
2.4 u 
2.4 u 
2.4 u 
24 u 
24 u 
24 u 
24 u 
24 u 
24 u 

SURFACE SOIL DATA (0-1') 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 
17$807 17$808 178809 
17-8-07-00 17-8-0S-OO 17-8-09-oO 
0-1 0·1 0·1 
06/06/01 06/06/01 06/06/01 

400 u 360 u 360 u 
400 u 360 u 360 u 
400 u 360 u 360 u 

400 u 360 u 360 u 

400 u 360 u 360 u 

400 u 360 u 360 u 

400 u 360 u 360 u 

400 u 360 u 360 u 
400 u 360 u 360 u 

1000 u 910 u 910 u 

400 u 360 u 360 u 
400 u 360 u 360 u 

400 u 360 u 360 u 

3.8 u 3.8 u 3.6 u 
3.8 u 0.54 J 3.6 u 
3.8 u 0.65 J 3.6 u 
2 u 1.9 u 1.8 u 
2 u 1.9 u 1.8 u 

0.55 J 1.9 u 1.8 u 
20 u 19 u 18 u 
20 u 19 u 18 u 
20 u 19 u 18 u 
20 u 19 u 18 u 
20 u 19 u 18 u 
20 u 19 u 18 u 

• 

017 017 017 017 017 017 
17$809 178809 17$810 17SB11 17$812 17SB13 
17"8--09-00-AVG 17-8-09-00-D 17-B-10-00 17-B-11-00 17-8-12·00 17·8·13-00 
0·1 0-1 0·1 0·1 0 • 1 0·1 
06/06/01 06/06/01 06/05/01 06/06/01 06/07/01 06/05/01 

360 u 360 u 400 u 460 u 360 u 360 u 
360 u 360 u 400 u 460 u 360 u 360 u 
360 u 360 u 400 u 460 u 360 u 360 u 

360 u 360 u 400 u 390 J 360 u 360 u 

360 u 360 u 400 u 460 u 360 u 360 u 

360 u 360 u 400 u 460 u 360 u 360 u 

360 u 360 u 400 u 460 u 360 u 360 u 

360 u 360 u 400 u 460 u 360 u 360 u 
360 u 360 u 400 u 460 u 360 u 360 u 

910 u 910 u 1000 u 1200 u 910 u 910 u 

360 u 360 u 400 u 80 J 360 u 360 u 
360 u 360 u 400 u 460 u 360 u 360 u 

360 u 360 u 400 u 970 360 u 360 u 

3.6 u 3.6 u 4 u 4.7 u 37 3.7 u 
3.6 u 3.6 u 4 u 4.7 u 3.6 u 3.7 u 
3.6 u 3.6 u 4 u 4.7 u 3.6 u 3.7 u 
1.85 u 1.9 u 2 u 2.4 u 2.2 J 1.9 u 
1.85 u 1.9 u 2 u 2.4 u 1.8 u 0.67 J 
1.85 u 1.9 u 2 u 2.4 u 1.8 u 1.9 u 
18.5 u 19 u 20 u 24 u 18 u 19 u 
18.5 u 19 u 20 u 24 u 18 u 19 u 
18.5 u 19 u 20 u 24 u 18 u 19 u 
18.5 u 19 u 20 u 24 u 18 u 19 u 
18.5 u 19 u 20 u 570 18 u 19 u 
18.5 u 19 u 20 u 870 450 J 19 u 

• 



• 
SWMU 017 017 
Samnle Location 17SB04 17SB05 
Samnle Number 17-8-04-00 17-B-05-00 
Depth Range (below around surface) 0·1 0-1 
Samnle Date 06/06/01 06/06/01 
AROCLOR-1260 19 u 22 u 
BETA·BHC 0.9 J 2.2 u 
CHLORDANE (TECHNICAL\ 
DELTA-BHC 1.9 u 2.2 u 
DIELDRIN 3.7 u 4.2 u 
ENDOSULFAN I 1.9 u 2.2 u 
ENDOSULFAN II 3.7 u 4.2 u 
ENDOSULFAN SULFATE 3.7 u 4.2 u 
ENDRIN 3.7 u 4.2 u 
ENDRIN ALDEHYDE 3.7 u 4.2 u 
ENDRIN KETONE 3.7 u 4.2 u 
GAMMA-BHC ILINDANEl 1.9 u 2.2 u 
GAMMA-CHLORDANE 1.9 u 2.2 u 
HEPTACHLOR 1.9 u 2.2 u 
HEPTACHLOR EPOXIDE 1.9 u 2.2 u 
KE PONE 
METHOXYCHLOR 19 u 22 u 
TOXAPHENE 37 u 42 u 

OraanoPhos Pesticides (ua1ka1 
DISULFOTON 
ETHYL PARATHION 
FAMPHUR 
METHYL PARATHION 
PHORATE 
Herbicides 1un11ca1 
2,4,5-T 
2,4,5-TP ISILVEXJ 
2,4-D 
DINOS EB 
Exnlosives furuwn1 
1,3,5-TRINITROBENZENE 250 u 250 u 
1,3-DINITROBENZENE 250 u 250 u 
2,4,6-TRINITROTOLUENE 250 u 250 u 
2,4-DINITROTOLUENE 250 u 250 u 
2,6-DINITROTOLUENE 250 u 250 u 
2-AMIN0-4,6-DINITROTOLUENE 250 u 250 u 
2-NITROTOLUENE 250 u 250 u 
3-NITROTOLUENE 250 u 250 u 
4-AMIN0-2,6-DINITROTOLUENE 250 u 250 u 
4-NITROTOLUENE 250 u 250 u 
HMX 500 u 500 u 
NITROBENZENE 250 u 250 u 
ROX 500 u 500 u 
TETRYL 650 u 650 u 
lnorganics 11nn1wn1 
ALUMINUM 3370 14200 
ANTIMONY 0.37 u 0.44 u 
ARSENIC 1.5 4.4 
BARIUM 19 51.4 
BERYLLIUM 0.27 u 0.59 

017 
17SB06 
17-B-O&-DO 
0·1 
06/06/01 

24 u 
2.4 u 

2.4 u 
4.6 u 
2.4 u 
4.6 u 
4.6 u 
4.6 u 
4.6 u 
4.6 u 
2.4 u 
2.4 u 
2.4 u 
2.4 u 

24 u 
46 u 

250 u 
250 u 
250 u 
250 u 
250 u 
250 u 
250 u 
250 u 
250 u 
250 u 
500 u 
250 u 
500 u 
650 u 

14200 
0.43 u 

6.8 
71 
1.2 

• SURFACE SOIL DATA (0-1') 
SWMU 16 AND 17 

NWS CHARLESTOL'f, SOUTH CAROLINA 

017 017 017 
17SB07 17SB08 17SB09 
17-B-07-00 17-8·08-DO 17·B-D9-00 
0-1 0-1 0-1 
06/06/01 06/06/01 06/06/01 

20 u 19 u 18 u 
2 u 1.9 u 1.8 u 

2 u 1.9 u 1.8 u 
3.8 u 3.8 u 3.6 u 
2 u 1.9 u 1.8 u 

3.8 u 3.8 u 3.6 u 
3.8 u 3.8 u 3.6 u 
3.8 u 3.8 u 3.6 u 
3.8 u 3.8 u 3.6 u 
3.8 u 3.8 U. 3.6 u 
2 u 1.9 u 1.8 u 
2 u 1.9 u 1.8 u 
2 u 1.9 u 1.8 u 
2 u 1.9 u 1.8 u 

20 u 19 u 18 u 
38 u 38 u 36 u 

250 u 250 u 250 u 
250 u 250 u 250 u 
250 u 250 u 250 u 
250 u 250 u 250 u 
250 u 250 u 250 u 
250 u 250 u 250 u 
250 u 250 u 250 u 
250 u 250 u 250 u 
250 u 250 u 250 u 
250 u 250 u 250 u 
500 u 500 u 500 u 
250 u 250 u 250 u 
500 u 500 u 500 u 
650 u 650 u 650 u 

31800 6670 10600 
0.38 u 0.4 u 0.31 u 

11.5 2.2 2.3 
71.8 23.1 62.6 
0.67 0.31 u 0.73. 
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• 
017 017 017 017 017 017 
17SB09 17SB09 17SB10 17SB11 17SB12 17SB13 
17·8-09-00-AVG 17·8-09-00-D 17·8·10-00 17·B·11·00 17·8-12·00 17·8·13·00 
0·1 0·1 0 • 1 0·1 0·1 0·1 
06/06/01 06/06/01 06/05/01 06/06/01 06/07/01 06/05/01 

18.5 u 19 u 20 u 350 170 19 u 
1.85 u 1.9 u 2 u 2.4 u 1.8 u 1.9 u 

1.85 u 1.9 u 2 u 2.4 u 1.8 u 1.9 u 
3.6 u 3.6 u 4 u 4.7 u 3.6 u 3.7 u 
1.85 u 1.9 u 2 u 2.4 u 1.8 u 1.9 u 
3.6 u 3.6 u 4 u 4.7 u 3.6 u 3.7 u 
3.6 u 3.6 u 4 u 4.7 u 3.6 u 3.7 u 
3.6 u 3.6 u 4 u 4.7 u 3.6 u 3.7 u 
3.6 u 3.6 u 4 u 4.7 u 3.6 u 3.7 u 
3.6 u 3.6 u 4 u 4.7 u 5.4 3.7 u 
1.85 u 1.9 u 2 u 2.4 u 1.8 u 0.87 J 
1.85 u 1.9 u 2 u 2.4 u 1.8 u 1.9 u 
1.85 u 1.9 u 2 u 2.8 J 1.8 u 0.48 J 
1.85 u 1.9 u 2 u 2.4 u 1.8 u 1.9 u 

18.5 u 19 u 20 u 24 u 18 u 19 u 
36 u 36 u 40 u 47 u 36 u 37 u 

250 u 250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 250 u 
500 u 500 u 500 u 500 u 500 u 500 u 
250 u 250 u 250 u 250 u 250 u 250 u 
500 u 500 u 500 u 500 u 500 u 500 u 
650 u 650 u 650 u 650 u 650 u 650 u 

10550 10500 7650 8950. 5510 11300 
0.31 u 0.31 u 0,42 u 31.4 26.6 0.35 u 

2.5 2.7 1.4 u 5.9 6 2.2 
62 61.4 27.2 244 90.5 48.3 

o.n5 0.82 0.63 0.36 u 0.66 1 



ISWMU 017 017 017 
S•mnle Location 17SB04 17SB05 17SB06 

if 
17·8-04-00 17-S.OS-OO 17-IHS-OO 

lhAJow """''"d surface) 

~ 
0·1 0·1 
06/06l01 06l06/01 

. 0.03 u 0.03 u 
CAL U 1280 630 
CHROMIUM 4.5 14.8 14.4 
COBALT 0.46 u 2.3 3.4 
.,, PPER 2.1 3.6 2.8 
IRON 2810 10300 11000 
LEAD 15.7 17.2 36.2 
MAGNE:SIUM 226 736 674 
MANGANESE 48.7 29.8 39.4 
MERCURY o.04 0.08 0.11 
NICKEL 1.2 u 6.6 6.4 
POTAR"\IUM 208 402 276 
gc1CNIUM 0.31 u 0.37 u 0.35 u 
SILVER 0.1 u 0.13 u 0.12 u 1· . 50 u 59.2 u 59.S u 

0.48 u 0.58 u 0.55 u 
IM 6.9 23.6 22.4 

11.4 14.5 13.9 

Panlllleterl "'''"""" 
CYAN DE 1.1 u I 1.3 u 1.4 u 
l~ICCARBON I I I 
TOTALS S 1%1 I I I 

• 

I 
I 
I 

SURFACE SOIL DATA (o;1') 
SWMU 16AND 17 

NWS CHARLESTON, SOU1H CAROUNA 

017 017 017 
17SB07 17$808 17SB09 
17·8-07-00 17.a.oa-oo 1NH9-00 
0·1 0·1 0·1 
06l06/01 06l08/01 06i'06/01 

0.14 u 0.03 u 0.04 u 
2070 443 898 
39 8.6 10.4 
3.3 1 u 1.7 
8.2 2.8 4.7 

38200 4680 5660 
33.1 23 30.1 
1560 325 473 
65.6 60.9 133 
0.04 0.05 0.1 
9.4 2.4 4 

1110 215 252 
0.32 u 0.33 u 0.28 u 
0.11 u 0.11 u 0.09 u 
81.3 u 25.8 u 81.2 u 
0.49 u 0.52 u Q.42 u 

51.8 12.2 12.2 
37.3 9.2 15.6 

1.1 u I 1.1 u 1,1 u I 
I I I 
I I. I 

• 

017 017 017 017 017 017 
178809 17SB09 17SB10 17SB11 17$812 17SB13 
17.fMl9.00.AVG 17-8-09-00-0 17·8-10-00 17·8-11·00 17·8.-12-00 17·8-13·00 
0-1 0·1 0-1 0·1 0·1 0-1 
06/06/01 06/06/01 06l05/01 06/06/01 06/07/01 06/05/01 

0.035 u 0.03 u 0.1 u 8.4 12.5 0.09 u 
673.5 649 273 2310 =i 536 

10 9.6 8 392 11.1 
1.75 1.8 0.98 u 12.8 2.6 
4.1 3.5 6.7 1220 3iq 4 

5740 5820 3700 38200 5520 
27.05 24 15.6 667 47.2 
468 463 347 598 440 481 

126.S 120 28.9 378 309 51.5 
0.09 0.08 0.05 0.2 1.7 0.07 
27.4 50.8 3.3 348 131 4.6 
2® 226 160 268 172 251 

0.27 u 0.26 u 0.71 u 0.34 u 0.32 u 0.29 u 
0.09 u 0.09 u 

--~ 
0.86 u 0.47 u 0.1 u 

55.85 u 30.5 u 343 244 83.B U 
1.1 u 0.98 u 0.45 u 

12.4 12.6 .7 18.3 18.6 17.7 
. 13.55 11.5 10.9 1510 1400 15.8 

1.1 u 1.1 u I 1.2 u I 1.4 u I 1.1 u I 1.1 u 
I I I I 

I I I 

• 



• 
SWMU 017 017 017 
Sample Location t7SB14 17SB15 17S815 
Samote Number 17-8-14-00 17·B-16-00 17·B-15-00-AVG 
Depth Ranoe lbelow nrnund surface) 0·1 0·1 0·1 

06/05/01 06/05/01 06/05/01 
v 
1 
1,1, 1 7U SU SU 
1,1,2 NE 7U 5 u 5U 

e 7U SU 5 u. 
JUHOETHANc 7U 5U SU 

1 7U SU 5U 
1, 7U SU SU 
1,2 3-TRICHLOROPROPANE 
1,2,4·TRICHLOROBCNZENE 7 u 5 u SU 
1,2,4-TR!METHYLBENZENE 
1,2-DIBROM0-3-CHLOROPROPANE 7 u 5 u 5U 
1 2·DIBROMOETHANE 7 u SU SU 
1,2-DICHLOROBENzENE 7 LI 5 u SU 
1,2-DICHLOROETHAN 7U s u 5U 
1,2-DICH 7U SU SU 
1,3,5-
1,3-01 7U I SU s u 
1,4-01 7 u SU SU 
2-BUT 7U SU 4 J 

7U SU SU 

ONE 7U 5U s u 
ACETONE 12 u 9U 34.75 
ACETONITRILE 
ACROLEIN 
ACRYLONITRILE 
BENZENE 7 u s u 5 u 
BROMODICHLOROMETHANE 7U s u SU 
BROMOFORM 7U 5 u SU 
l"IHlJMl METHANE 7U 5U s u 
CARBON DISULFIDE 7U SU s u 
CARSON TETRACHLORIDE 7U SU SU 
CHLOROBENZENE 7U 5U SU 
CHLORODIBROMOMETHANE 7U SU s u 
CHLOROETHANE 7U 5U s u 

-~· 
23 SU SU 

7U 5U SU 

7 u SU 5 u 
PENE 7 u 5U 5 u 

7U 5U SU 

-·~-' 
I 

7 u SU 5 u 
YLATE 

E 7U SU 5 u 

E 7U SU 5 u 
LE 

METHACRYLONITRILE 

• 
SURFACE SOIL DATA (0-1') 

SWMU 16 AND 17 
NWS CHARLESTQN, SOUTH CAROLINA 

017 017 017 
178815 17SB16 178816 
17+15-00-D 17-B-16-00 17·8-16-00-AVG 
0·1 0·1 0·1 
06l05/01 06/05/01 06/05.101 

5U 5 u 5 u 
5 u 5 u 5 u 
5 u s u 5 u 
s u SU s u 
s u SU SU 
s u s u 5 u 

S.U 5U 5U 

5U 5 u 5U 
SU s u s u 

~ 
s u SU 
s u SU 
SU s u 

s u s u SU 
s u s u s u 
4 J s J 3.7S J 
sU s u s u 

SU s u 
65 42 u SU 

s u s u SU 
SU 5 u 5 u 
s u 5 u 5 u 
5U s u 5 u 
SU s u 5 u 
SU SU SU 
5U SU s u 

5 u 5 u 
s u 5 u 5 u 
s u SU 5 u 
SU s u SU 

5U s u SU 
5 u s u 

F=!~ 
s u SU 

SU SU 

SU 5U 5U 

SU 5 u SU 

13 of 30 

017 
17SB16 
17·B-16-00-D 
0.•1 
06f05/01 

s u 
5U 
SU 
s u 
SU 
s u 

s u 

SU 
SU 
s u 
SU 
SU 

SU 
SU 
s u 
s u 

SU 
1S u 

#: 
s u 
SU 
SU 
SU 
SU 
5 u 
5U 
SU 

5 u 
5 u 
s u 

5 u 

5U 

SU 

• 
017 017 017 017 
178817 178817 17SB17. 17SB18 
17·8·17-00 17·8-17.00-AVG 17-El-17·00-0 17·B·18·00 
0·1 0·1 0·1 0·1 

. 06/05.101 06/05/01 06/05/01 06/05/01 

au 7.S u 1 u au 
au 7.5 u 7 u au 
au 7.5 u 7 u au 
au 7.S u 7 u au 
au 7.5 u 7 u au 
au 7.5 u 7 u au 

8 u 7.5 u 7 u au 1 

~ 
8 u 7 u a u 
8 u 7 u au 
8 u 7.S u 7 u 8 u 
au 7.5 u 7 u 8 u 
au 7.S u 7 u a u 

8 u 7.S u 7 u a u 
8U 7.S u 

~ 8 u 7.S u 
au 7.S u BU 

8 u 7.S u 7 u au 
26 u 21 u 16 u 8 u 

au 7.S u 7 u 8 u 
8 u 7.5 u 7 u 8 u 
8 u 7.5 u 7 u 8 u 
au 7.5 u 7 u a u 
au 7.5 u 7 u 8 u 
au 7.5 u 7 u 8 u 
au 7.S u 7 u HF au 7.S u 7 u 
8 u 7.5 u 7 u 
8 u 7.5 u 7 u au 
au 7.S u 7 u a u 

2S 16 7 a u 
au 7.5 u 7 u a u 
au 7.S u 7 u 8 u 

8 u 7.5 u 7 u au 

8 u 7.S u 7 u 8 u 

au 7.5 u 7 u 8 u 



ISWMU 017 

~ Sanmle Location 17SB14 

R 
17-ff-14-00 

low around eurfacel 0·1 0·1 
""""""1 06/06/01 

TE 7U s u. 
METHYL CYCLOHEXANE 7U 5U 
METHYL IODIDE 
METHY LATE 
METHY 'L: I: I 11ER 7 u 5U 
METHYLENEC 7U SU 

OROETHANE 
1RILE 

STYRENE 7U 5 u 

~ETH ENE TU SU 
TU SU 

TOTAL 1 2-0ICHLOROETHENE 
TOT AL XYLENES 7U s u 

1,2 ENE 7U s u 
1, 7U 5 u 

as SU 
OFLUOROMETHANE 7U 5 u 

Tu SU 

1,1· 430 u 360 u 
1,2,4 5-TETRACHLOROBENZENE 
1,3 5·TRINITROBENZENE 

430 u 360 u 

1100 u 910 u 
430 u 360 u 
430 u 360 u 
430 u 360 u 
1100 u 910 u 
430 u 360 u 

430 u 360 u 
2 
2 ENE 430 u 360 u 
2 430 u 360 u 
2·METHYLNAPHTHALENE 430 u 360 u 
2·METHYLPHENOL 430 u 360 u 
~LAM I NE 

LINE . 1100 u 910 u 
2·NITROPHENOL 430 u 360 u 

~~PHENOL 
3,3'.0ICHLOROBENZIDINE 430 UR 360 UR 

• 

017 
17SB15 
17·S.15-00-AVG 
0·1 
06/05/01 

5 u 
s u 

5U 
5U 

SU 
s u 
SU 

5U 
SU 
5U 

SU 
SU 

SU 

360 u 

360 u 

910 u 
360 u 
360 u 
360 u 

360 u 

360 u 
360 u 
360 u 
360U 

910 u 
360 u 

360 UR 

SURFACE SOIL DATA (CM') 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 
17$815 17SB16 17SB16 
17·B-15-00-D 17·8-16-00 17·8·16-00-AVG 
0·1 0·1 0·1 
06/05/01 06/05/01 06/0SI01 

5U SU 5 u 
SU SU 5 u 

5 u 5U SU 
s u S.U SU 

s u s u SU 
SU SU SU 
s u SU 5U 

SU SU 5U 
5U 5 u s u 
5U SU SU 

s u SU SU 
s u s u SU 

SU s u SU 

360 u 360 u 380 u 

360 u 360 u 380 u 

910 u 910 u 955 u 
360 u 360 u 380 u 
360 u 360 u j 

360 u 360 u 
910 u 910 u 955 u 
360 u 360 u 380 u 

360 u 360 u 380 u 

360 u 360 u 380 u 
360 u 360 u 380 u 
360 u 360 u 380 u 
360 u 360 u 380 u 

910 u 910 u 955 u 
360 u 360 v 380 u 

360 UR 360 UR 380 UR 

• 

017 017 017 017 017 
17SB16 17SB17 17$917 17$817 17$818 
17-B-16-oO-D 17-8·17-00 17-B-17-00-AVG 17-13-17-00-0 17·8·18-00 
0·1 0·1 0·1 0·1 0·1 
06/05l01 06/06/01 06/05/01 06/05/01 06/05/01 

s u au 7.5 u 7 u 8 u 
s u au 7.S u 7 u 8 u 

SU au 7.5 u 7 u 8 u 
. s u au 7.5 u 7 u 8 u 

SU au 7.5 u 7 u 8 u 
SU au 7.S u 7U 8 u 
SU au 7.S u 7 u 8 u 

5U au 7.5 u 7 u 8 u 
SU au 7.5 u 7U 8 u I 

SU au 7.S u 7 u 8 u 

SU 3200 3200 3200 14 u 
SU au 7.S u 7U 8 u 

SU au 7.5 u 7U 8 u 

400 u 400 u 610 u 820 u 430 u 

400 u 400 u 610 u 820 u 430 u 

1000 u 1000 u 1550 u 2100 u 1100 u 
400 u 400 u 610 u 820 u 430 u 
400 u 400 u 610 u 820 u 430 u 
400 u 400 u 610 u 820~U 
1000 u 1000 u 1S50 u 2100 u u 
400 u 400 u 610 u 820 u 430 u 

400 u 400 u 610 u 820 u 430 u 

400 u 400 u 610 u 820 u 430 u 
400 u 400 u 610 u 820 u 430 u 
400 u 400 u . 610 u 820 u 430 u 
400 u 400 u 610 u 820 u 430 u 

1000 u 1000 u 1S50 u 2100 u 1100 u 
400 u 400 u 610 u 820 u 430 u 

400 UR 400 UR 610 UR 820 UR 430 UR 

• 



• • • 
SURFACE SOIL DATA {IJ.1') 

SWMU 18 AND 17 
NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 017 017 017 017 017 017 
178814 17SB15 17SB1S 17SB1S 17SB16 17SB16 17$816 17SB17 17SB11J 
17-19-14-00 17-EMS-OO 17·8-15-00-AVG 1 ·B-16-00-D 17-8·1&-00 17·8·16-00-AVG 17-8-16-00-0 17-8•17-00 D 17·B·11J·OO 
0-1 0•1 0· 1 0·1 0·1 0·1 0·1 0· 1 0·1 
06/0SI01 06/05/01 06/0.5/01 06/0SI01 06/05/01 06/05/01 06/0SI01 06/05/01 06/05/01 

1100 u 910 u 910 u 955 u 1000 u 2100 u 1100 u 
1100 u 910 u 910 u 955 u 1000 u 1100 u 

430 u 360 u 360 380 u 430 u 
430 u 360 u 360 380 u 430 u 
430 u 360 u 360 380 u 430 u 
430 u 360 u 380 u 380 u 430 u 
430 u 360 u 360 u 380 u 430 u 

1100 u 910 u 91() u 955 u 1100 u 
1100 u 910 u 910 u 955 u 1100 u 

430 u 360 u 360 u 360 u 360 u 400 u 400 u 610 u 820 u 430 u 
430 u 360 u 360 u 360 u 360 u 400 u 400 u 610 u 820 u 430 u 
430 u 360 u 360 u 360 u 360 u 400 u 400 u 610 u 820 u 430 u 

430 u 360 u 360.U 360 u 360 u 380 u 400 u 610 u 820 u 430 u 

430 u 360 u 360 u 360 u 360 u 380 u 400 u 610 u 820 u 
430 u 360 u 360 u 360 u 360 u 380 u 400 u 610 u 820 u 
40 J 360 u 360 u 360 u 360 u 380 u 400 u 610 u 820 u 
40 J 360 u 360 u 360 u 360 u 380 u 400 u 610 u 820 u 
64 J 360 u 360 u 360 u 360 u 380 u 400 u 610 u 820 u 
23 J 360 u 360 u 360 u 360 u 380 u 400 u 610 u 820 u 
33 J 360 u 360 u 360 u 360 u 380 u 400 u 610 u 820 u 

360 u 360 u 360 u 380 u 400 u 400 u 610 u 430 u 
360 u 360 u 360 u 3SO u 400 u 400 u 610 u 430 u 
360 u 360 u 360 u 3SO u 400 u 400 u 610 u 430 u 
360 u 360 u 360 u 380 u 400 u 400 u 610 u 430 u 
360 u 360 u 360 u 380 u 400 u 400 u 610 u 430 u 
360 u 360 u 360 u 380 u 400 u 400 u 610 u 430 u 

360 u 360 u 360 u 380 u 400 u 400 u 610 u 820 u 
360 u 360 u 360 u 380 u 400 u 400 u 610 u 820 u 
360 u 360 u 360 u 380 u 400 u 400 u 610 u 820 u 

430 u 360 u 360 u 360 u 360 u 400 u 610 u 820 u 430 u 
430 u 360 u 360 u 360 u 360 u 400 u 610 u 820 u 430 u 

360 u 360 u 360 u 400 u 610 u 820 u 430 u 

430 u u 360 u u 400 u 610 u 820 u 430 u 

40 J 360 u 380 u 400 u 400 u 610 u 820 u 430 u 
430 u 360 u 380 u 400 u 400 u 610 u 820 u 430 u 
430 u 360 u 380 u 400 u 400 u 610 u 820 u 430 u 
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SWMU 017 017 017 
Sam11le Location 17SB14 17SB15 17SB15 
Samole Number 17·B·14-00 17·B·15-00 17-B-15-00-AVG 
De11th Ranae !below around surface! 0·1 0·1 0·1 
Sam11leDate 06/05/01 06/05l01 06/05/01 
HEXACHLOROBUT ADI ENE 430 u 360 u 360 u 
HEXACHLOROCYCLOPENT AOIENE 430 u 360 u 360 u 
HEXACHLOROETHANE 430 u 360 u 360 u 
HEXACHLOROPHENE 
HEXACHLOROPROPENE 
INDEN0(1,2,3·CD\PYRENE 28 J 360 u 360 u 
ISODRIN 
ISOPHORONE 430 u 360 u 360 u 
ISOSAFROLE 
METHAPYRILENE 
METHYL METHANE SULFONATE 
N-NITROSO-Dl·N·BUTYLAMINE 
N-NITROSO-Dl·N·PROPYLAMINE 430 u 360 u 360 u 
N-NITROSODIETHYLAMINE 
N-NITROSODIMETHYLAMINE 
N-NITROSODIPHENYLAMINE 430 u 360 u 360 u 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIDINE 
NAPHTHALENE 430 u 360 u 360 u 
NITROBENZENE 430 u 360 u 360 u 
0,0,0· TRI ETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P·IDIMETHYLAMINOIAZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLORONITROBENZENE 
PENTACHLOROPHENOL 1100 u 910 u 910 u 
PHENACETIN 
PHENANTHRENE 430 u 360 u 360 u 
PHENOL 430 u 360 u 360 u 
PRONAMIDE 
PYRENE 66 J 360 u 360 u 
PYRIDINE 
SAFROLE 
SULFOTEPP 
THIONAZIN 
Pesticides/PCBs 1un11rn1 
4,4'-DDD 3.6 J 3.6 u 3.55 u 
44'-DDE 9.2 0.55 J 0.55 J 
44'-DDT 20 7.2 4.475 
ALDRIN 2.2 u 1.8 u 1.8 u 
ALPHA-BHC 2.2 u 1.8 u 1.8 u 
ALPHA-CHLORDANE 2.2 u 1.8 u 1.8 u 
AROCLOR-1016 22 u 18 u 18 u 
AROCLOR-1221 22 u 18 u 18 u 
AROCLOR-1232 22 u 18 u 18 u 
AROCLOR-1242 22 u 18 u 18 u 
AROCLOR-1248 22 u 18 u 18 u 
AROCLOR-1254 22 u 18 u 18 u 

• 

SURFACE SOIL DATA (0-1') 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 
17SB15 17SB16 17SB16 
17·B·15-00.D 17·B·16-00 17·B·16-00-AVG 
0·1 0·1 0·1 
06/05101 06/05101 06/05/01 

360 u 360 u 380 u 
360 u 360 u 380 u 
360 u 360 u 380 u 

360 u 360 u 380 u 

360 u 360 u 380 u 

360 u 360 u 380 u 

360 u 360 u 380 u 

360 u 360 u 380 u 
360 u 360 u 380 u 

910 u 910 u 955 u 

360 u 360 u 380 u 
360 u 360 u 380 u 

360 u 360 u 380 u 

3.5 u 3.8 u 3.9 u 
3.5 u 3.8 u 3.9 u 
3.5 u 3.8 u 3.9 u 
1.8 u 1.9 u 2 u 
1.8 u 1.9 u 2 u 
1.8 u 1.9 u 2U 
18 u 19 u 20 u 
18 u 19 u 20 u 
18 u 19 u 20 u 
18 u 19 u 20 u 
18 u 19 u 20 u 
18 u 19 u 20 u 

• 

017 
17SB16 
17·8-16-00-D 
0·1 
06/05101 

400 u 
400 u 
400 u 

400 u 

400 u 

400 u 

400 u 

400 u 
400 u 

1000 u 

400 u 
400 u 

400 u 

4 u 
4 u 
4 u 

2.1 u 
2.1 u 
2.1 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 

017 017 017 017 
17SB17 17SB17 17SB17 17SB18 
17·8·17-00 17·B·17-00-AVG 17·8·17·00-D 17·8·18-00 
0·1 0·1 0·1 0·1 
06/05/01 06/05/01 06/05/01 06105/01 

400 u 610 u 820 u 430 u 
400 u 610 u 820 u 430 u 
400 u 610 u 820 u 430 u 

400 u 610 u 820 u 430 u 

400 u 610 u 820 u 430 u 

400 u 610 u 820 u 430 u 

400 u 610 u 820 u 430 u 

400 u 610 u 820 u 430 u 
400 u 610 u 820 u 430 u 

1000 u 1550 u 2100 u 1100 u 

400 u 610 u 820 u 430 u 
400 u 610 u 820 u 430 u 

400 u 610 u 820 u 430 u 

4.1 u 4.15 u 4.2 u 4.2 u 
4.1 u 4.15 u 4.2 u 4.2 u 
4.1 u 1.8 J 1.8 J 4.2 u 
2.1 u 2.15 u 2.2 u 2.2 u 
2.1 u 2.15 u 2.2 u 2.2 u 
2.1 u 2.15 u 2.2 u 2.2 u 
21 u 21.5 u 22 u 22 u 
21 u 21.5 u 22 u 22 u 
21 u 21.5 u 22 u 22 u 
21 u 21.5 u 22 u 22 u 
21 u 21.5 u 22 u 22 u 
21 u 5.1 J 5.1 J 22 u 

• 



• 
SWMU 017 017 
Samole Location 178814 178815 
Sample Numner 17-El-14-00 17·8·15-00 
Deoth Ranae Cbelow around aurfac:el 0· 1 0·1 
SamnleDate 06/0&101 06/05/01 
AROCLOR-1260 22 u 18 u 
BETA-BHC 2.2 u 1.8 u 
CHLORDANE !TECHNICAL\ 
DELTA·BHC 2.2 u 1.8 u 
DIELDRIN 4.3 u 3.6 u 
ENDOSULFAN I 2.2 u 1.8 u 
ENDOSULFAN II 4.3 u 3.6 u 
ENDOSULFAN SULFATE 4.3 u 3.6 u 
ENDRIN 4.3 u 3.6 u 
ENDRIN ALDEHYDE 4.3 u 3.6 u 
ENDRIN KETONE 4.3 u 3.6 u 
GAMMA·BHC ILINDANEl 2.2 u 1.8 u 
GAMMA-CHLORDANE 2.2 u 1.8 u 
HEPTACHLOR 2.2 u 1.8 u 
HEPTACHLOR EPOXIDE 2.2 u 1.8 u 
KE PONE 
METHOXYCHLOR 22 u 18 u 
TOXAPHENE 43 u 36 u 
OrganoPhoa Peatlc:idea (ua11ea1 
DISULFOTON 
ETHYL PARATHION 
FAMPHUR 
METHYL PARATHION 
PHORATE 

Herbicides (uatkal 
2,4,5-T 
2,4,5-TP (SILVEX) 
2,4·0 
DINOS EB 
Exoloalves 1un11cn 
1,3,5-TRINITROBENZENE 250 u 250 u 
1,3·DINITROBENZENE 250 u 250 u 
2,4 6-TRINITROTOLUENE 250 u 250 u 
2,4-DINITROTOLUENE 250 u 250 u 
2,6·DINITROTOLUENE 250 u 250 u 
2-AMIN0-4 6-DINITROTOLUENE 250 u 250 u 
2-NITROTOLUENE 250 u 250 u 
3-NITROTOLUENE 250 u 250 u 
4-AMIN0-2,6-DINITROTOLUENE 250 u 250 u 
4-NITROTOLUENE 250 u 250 u 
HMX 500 u 500 u 
NITROBENZENE 250 u 250 u 
ROX 500 u 500 u 
TETRYL 650 u 650 u 
lnoraanlca lm111Ka1 
ALUMINUM 12900 9500 
ANTIMONY 0.46 u 0.37 u 
ARSENIC 3.1 2 
BARIUM 25.8 33.8 
BERYLLIUM 0.41 u 0.62 

017 
178815 
17·8·15-00-AVG 
0·1 
06/05/01 

18 u 
1.8 u 

1.8 u 
3.55 u 
1.8 u 

3.55 u 
3.55 u 
3.55 u 
3.55 u 
3.55 u 
1.8 u 
1.8 u 
1.8 u 
1.8 u 

18 u 
35.5 u 

250 u 
250 u 
250 u 
250 u 
250 u 
250 u 
250 u 
250 u 
250 u 
250 u 
500 u 
250 u 
500 u 
650 u 

8415 
0.335 u 

1.85 
31.35 
0.57 

• 
SURFACE SOIL DATA (0-1 ') 

SWMU 16 AND 17 
NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 
178815 178816 178816 
17·B·15-00-D 17·8·16-00 17·8-16-00-AVG 
0·1 0·1 0·1 
06/05101 06/05101 06/05101 

18 u 19 u 20 u 
1.8 u 1.9 u 2 u 

1.8 u 1.9 u 1.8 J 
3.5 u 3.8 u 3.9 u 
1.8 u 1.9 u 2 u 
3.5 u 3.8 u 3.9 u 
3.5 u 3.8 u 3.9 u 
3.5 u 3.8 u 3.9 u 
3.5 u 3.8 u 3.9 u 
3.5 u 3.8 u 3.9 u 
1.8 u 1.9 u 2 u 
1.8 u 1.9 u 2 u 
1.8 u 1.9 u 2 u 
1.8 u 1.9 u 2 u 

18 u 19 u 20 u 
35 u 38 u 39 u 

250 u 250 u 250 u 
250 u 250 u 250 u 
250 u 250 u 250 u 
250 u 250 u 250 u 
250 u 250 u 250 u 
250 u 250 u 250 u 
250 u 250 u 250 u 
250 u 250 u 250 u 
250 u 250 u 250 u 
250 u 250 u 250 u 
500 u 500 u 500 u 
250 u 250 u 250 u 
500 u 500 u 500 u 
650 u 650.U 650 u 

7330 16400 16300 
0.3 u 0.35 u 0.38 u 

1.7 3 2.9 
28.9 48.9 45.95 
0.52 1.7 1.45 
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• 
017 017 017 017 017 
178816 178817 178817 178817 178818 
17·8· 16-00-D 17·8·17-00 17·8·17-00-AVG 17·8·17-00-D 17-8·18·00 
0· 1 0 • 1 0·1 0· 1 0-1 
06/05/01 06/05101 06/05/01 06/05/01 06/05/01 

21 u 21 u 21.5 u 22 u 22 u 
2.1 u 2.1 u 2.15 u 2.2 u 2.2 u 

1.8 J 2.1 u 2.15 u 2.2 u 2.2 u 
4 u 4.1 u 4.15 u 4.2 u 4.2 u 

2.1 u 2.1 u 2.15 u 2.2 u 2.2 u 
4 u 4.1 u 4.15 u 4.2 u 4.2 u 
4 u 4.1 u 4.15 u 4.2 u 4.2 u 
4 u 4.1 u 4.15 u 4.2 u 4.2 u 
4 u 4.1 u 4.15 u 4.2 u 4.2 u 
4 u 4.1 u 4.15 u 4.2 u 4.2 u 

2.1 u 2.1 u 2.15 u 2.2 u 2.2 u 
2.1 u 2.1 u 2.15 u 2.2 u 2.2 u 
2.1 u 2.1 u 2.15 u 2.2 u 2.2 u 
2.1 u 2.1 u 2.15 u 2.2 u 2.2 u 

21 u 21 u 21.5 u 22 u 22 u 
40 u 41 u 41.5 u 42 u 42 u 

250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 
500 u 500 u 500 u 500 u 500 u 
250 u 250 u 250 u 250 u 250 u 
500 u 500 u 500 u 500 u 500 u 
650 u 650 u 650 u 650 u 650 u 

16200 28700 27550 26400 8990 
0.41 u 0.4 u 0.42 u 0.44 u 0.42 u 

2.8 5.1 4.1 3.1 1.7 u 
43 35.1 35.75 36.4 24.7 
1.2 0.52 0.53 0.54 0.59 



SWMU 017 017 017 
Samnle Lncatlon 17SB14 17SB15 17SB15 
....mn..Number 17-B-14-00 17-15-15-00 17+1&.oo-AVG 
aanm HMnA (below around surface) 0·1 0•1 0·1 

• 
06/0lll01 HIOll01 oe/05/01 

0.24 u 0.41 u 0.36 u 
631 420 374 
17.6 10.7 9.5 

I~ 
1.7 1.5 1.3 

48.9 9.7 9.25 
9530 5410 

~ 
38.5 15.3 
630 446 
53.5 39.8 J 

Mi::ru • .vn• 0.03 u 0.05 u 
NICKEL 10 4.5 4.2 
POTASSIUM 379 218 192.5 
SELENIUM 0.39 u 0.41 u 0.475 u 
SILVER 0.13 u 0.1 u 0.09 u 
SODIUM 92.3 u 25.1 26.15 
THALLIUM 0.6 u 0.48 u 0.435 u 
VANADIUM 23.7 15.7 13.7 
ZINC 90.1 29.4 26.8 
Miscellaneous Parameters rmn11en1 

I I 1.3 u I 1.1 u I 1.1 u 
I TOTAL ORGANIC • ,,.,.,.. lN I I I 
I TOTAi. suuos 1%1 I 

• 

I 

SURFACE SOIL DATA (0-1') 
SWMU 16 AND 17 

NWS CHARLl!!S'l'ON, SOUTH CAROLINA 

017 017 017 
1781115 17SB16 17SB16 
17-B-15.oo-D 17-15-16-(IO 17-11-16..oo-AVG 
0·1 0·1 0•1 

06/05/01 1J111115/01 
0.81 u 0.07 u 0.08 u 

328 171 246.5 
8.3 12.6 13.5 
1.1 1.8 1.85 
8.8 2.6 3.5 

4180 

~ 
6960 

14.4 22.65 
364 624 

22.6 J 23.3 
0.04 u 0.065 

3.9 5.2 5.4 
167 253 282.5 

0.54 u 0.29 u 0.415 u 
0.08 u 0.1 u 0.11 u 

27.2 131 u 130.5 u 
0.39 u 0.45 u 0.49 u 

11.7 16.2 18.4 
24.2 11.2 12.1 

1.1 u 1.2 u 1.2 u 
I . I 

I 

.30 

017 017 

~~.00-AVG 
017 017 

17SB16 17SB17 17SB17 178818 
17·8-16-00-0 17·8·17-00 17-15-17-00-D 17·8·18·00 
0·1 0•1 0·1 0·1 0·1 
06l05/01 06/05f01 06l05/01 

~~u 0.09 u 1.1 1.15 
322 713 736.5 760 202 
14.4 37.5 37.5 37.5 10.4 
1.9 2.8 2.8 2.8 0.95 
4.4 14.4 15.3 16.2 2.3 

7860 29300 24400 19500 5320 
24.3 46.4 46.25 46.1 12.7 
640 1920 1905 1890 472 
23.5 57.1 57.25 57.4 

~ 
0.08 1.1 1.45 1.8 
5.6 8.9 8.85 8.8 
312 770 719 668 

0.54 u 0.73 u 0.87 u 
0.12 u 0.12 u 0.12 u o. 
130 u 126 u 132.5 u 

~ 
0.53 u 0.52 u 0.545 u u 

20.6 39.9 39.5 1 
13 309 347.5 

I 1.2 u I 1.2 u I 1.25 u I ~1.3U I 
I . I I I 
I I I I 

• 



• • • 
SURFACE SOIL DATA (0-1') 

SWMU 16 AND 17 
NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 017 017 017 017 017 017 017 
178819 17SB20 178821 178824 178824 178824 17SB25 17SB27 17SB28 
17-B-19-00 17 ·20-00 17·8-21-00 17·8·24..oO 17·9-24-oo-AVG 17·8-24-oo-D 17·8·25-00 17·8-26-oO 17·8-27-00 17·8·28·00 
0·1 0·1 0·1 0·1 0·1 0· 1 0·1 0·1 0·1 0·1 
06IOSI01 04/28/03 04/28/03 04/28/03 04fl8I03 04/28/03 04/28/03 04/28/03 04/28/03 04128/03 

5U 7 u 5 u SU 6 s u 6U 6 u 6 u 
5U 7 u SU 6U 6 u s u 6U s u 6U 
5U 7 u 5U 6U 6 u s u 6U s u 6U 
SU 7U SU SU SU 6 u 6U s u 6 u 

au 5U 7 u 5U SU s u 6 u SU s u 6U 
au SU 7U SU 6 u s u 6U 6U 6 u 6 u 
au 

s SU s u SU 6 u s u 6 u 6 u 
5 SU 6U s u s u s u s u 6 u 

8 u s 6 u 6 u 6U s u s u 6 u 6 u 
8 u s u SU 6U 6 u 6 u 6U 6 u 6 u 

SU SU SU 6U 6 u 6U 6 u 6 u 
SU SU SU au SU s u SU s u 6 u 
SU SU 6 u SU SU 6 u 6 u 6 u s u 

SU 8 u s u SU s u 6 u 6 u s u 
SU SU 6U s u au SU 6 u 6 u 
5U 8 u s u 6 u s u s u 6U 

22 u 25 u 25.5 u 2S u 24 u 22 u 24 u 
22 u 25 u 25.5 u 26 u 24 u 22 u 24 u 

22 u 27 u 2S u 25 u 2S.5 u 22 u 24 u 22 u 24 u 
22 u 27 u 26 u 25 u J 22 u 24 u 22 u 24 u 

160 u 
BOU 
16 u 
BU 7U 6U s u s u 6 u 

u 7U 6U s u 6 u 6 u 
au 7U 6 u 6 u SU u 
au 7U s u 6 u 6U 6 u 
au 7U 6 u 6 u 6U 6 u 
BU 7 u 6 u 6 u 6U 6 u 
BU 7 u 6 u 6 u 6U 6U 
BU 7 u 6U s u SU s u 
2 J 7 u 6U 6 u 6 u s u 
BU 7 u SU 6 u s u 3 J 
SU 7U SU 6 u 6 u 6 u 
16 u 
BU s u 7U s u 6 u SU SU 6 u s u 
8 u s u 7U 5 u s u 6U s u 6 u s u 

5 u 7U s u s u s u 6U 6 u 6 u 
OIBROMOMETHANE au 
DICHLORODIFLUOROMETHANE au s u 7 SU 6 u 6 u 6 u s u s u s u 6 u 6 u 
ETHYLMETHACRYLATE 16 u 
ETHYLBENZENE 8 u SU 7 u SU 6 u s u s u 6 u s u s u 6U 6 u 
ISOBUTANOL 320 u 
ISOPROPYLBENZENE SU 7 u 5 u s u 6U SU 6 u 6 u s u 
M+P.)CYLENES 11 u 14 u 10 u 12.5 u 13 u s u 6U 11 u 6 u 
METHACRYLONITRILE 1SO u 
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SWMU 017 017 017 
Samole Location 17SB19 17SB20 17SB21 
Samole Number 17·B·1!Ml0 17·8-20-00 17·B·21·00 
Deoth Ranae !below around surface) 0·1 0·1 0·1 
Samole Date 06/05/01 04/28/03 04/28/03 
METHYL ACETATE 5 u 7 u 
METHYLCYCLOHEXANE 5 u 7U 
METHYL IODIDE 16 u 
METHYL METHACRYLATE 16 u 
METHYL TERT·BUTYL ETHER 5 u 7U 
METHYLENE CHLORIDE 8 u 5 u 12 u 
O·XYLENE 5 u 7U 
PENTACHLOROETHANE 1G u 
PAOPIONITRILE 160 u 
STYRENE SU 5 u 7 u 
TETRACHLOROETHENE 8 u 5 u 7 u 
TOLUENE 8 u 5 u 7U 
TOTAL 1,2-DICHLOROETHENE 11 u 14 u 
TOTAL XYLENES 8 u 16 u 20 u 
TRANS-1,2-DICHLOROETHENE 8 u 5 u 7U 
TRANS-1,3-DICHLOROPROPENE 8 u 5 u 7U 
TRANS· 1,4-DICHLOA0-2-BUTENE 16 u 
TRICHLOROETHENE 8 u 5 u 7 u 
TRICHLOROFLUOROMETHANE 8 u 7 9 
VINYL ACETATE 8 u 
VINYL CHLORIDE 16 u 5 u 7U 

Semivolatile Oraanics 1un1wna 

1,1-BIPHENYL 
1,2,4,5-TETRACHLOROBENZENE 460 u 
1,3,5· TRINITROBENZENE 460 u 
1,3-DINITROBENZENE 460 u 
1,4-NAPHTHOOUINONE 460 u 
1,4-PHENYLENEDIAMINE 460 UR 
1-NAPHTHYLAMINE 460 u 
2,2'-0XYBISl1·CHLOROPROPANEl 460 u 
2,3,4,6-TETRACHLOROPHENOL 460 u 
2,4,5· TRICHLOROPHENOL 1100 u 
2,4,6-TRICHLOROPHENOL 4GO u 
2,4-DICHLOROPHENOL 460 u 
2,4-DIMETHYLPHENOL 460 u 
2,4-DINITROPHENOL 1100 u 
2,4-DINITROTOLUENE 460 u 
2,6-DICHLOROPHENOL 460 u 
2,6-DINITROTOLUENE 460 u 
2-ACETYLAMINOFLUORENE 460 u 
2-CHLORONAPHTHALENE 460 u 
2-CHLOROPHENOL 460 u 
2·METHYLNAPHTHALENE 460 u 

• 2-METHYLPHENOL 460 u 
2-NAPHTHYLAMINE 460 u 
2-NITROANILINE 1100 u 
2-NITROPHENOL 460 u 
2-PICOLINE 460 u 
3&4-METHYLPHENOL 460 u 
3,3'-DICHLOROBENZIDINE 460 u 

• 

SURFACE SOIL DATA(0-1') 
SWMU 16AND17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 017 
17SB22 17SB23 17SB24 17SB24 
17·8-22-00 17·8-23-00 17·B·24-o0 17·B·24-00-AVG 
0·1 0·1 0· 1 . 0·1 
04/28/03 04/28/03 04/28/03 04/28/03 

5 u 6 u 6U 6U 
5 u 6 u 6U 6U 

5 u 6 u 6U 6U 
5 u 8 u GU GU 
5 u G u GU GU 

5 u GU Gu 6 u 
5 u 6 u 6 u 6 u 
5 u 6 u 6 u 6 u 
10 u 13 u 12 u 12.5 u 
15 u 20 u 19 u 19.5 u 
5 u 6U 6U 6 u 
5 u 6U 6U 6U 

5 28 6 u 6 u 
6 6 J 20 J 29 J 

5 u 6 u 6 u 6 u 

.30 

017 017 017 017 017 
17SB24 17SB25 17SB26 17SB27 17SB28 
17·B·24-o0-D 17·8-25-00 17·B·26-00 17·B·27-00 17·8·28-00 
0·1 0·1 0·1 0·1 0 • 1 
04/28/03 04/28/03 04/28103 04/28/03 04/28/03 

6U 6 u 6. u 6 u 6 u 
Gu Gu 6 u 6 u 6 u 

6U 6 u 6 u 6 u 6 u 
GU 11 J 14 J 10 u 12 J 
GU GU Gu G u 6 u 

6 u 6U Gu 6 u 6 u 
6 u 6 u 6 u 6 u 6 u 
6 u 6 u 6 u 6 u 6 u 
13 u 6U 6 u 11 u 6 u 
20 u 6 u 6 u 17 u 6 u 
6 u 6 u 6 u 6 u 6 u 
GU 6 u 6 u 6 u 6 u 

6 u 6 u 6 u 6 u 6 u 
38 J 20 47 26 21 

6 u 6 u 6 u 6 u 6 u 

• 



• 
SWMU 017 017 017 
Sample Loelltlon 17SB19 17SB20 17SB21 
Sam le Number 17-B-19-00 17-B-20-00 17·B-21;.o(I 

th nd surface} , .. , 0·1 
04/28/03 

E 

LPHENOL 

ENYL t:111ER 460 u 
OL 460 u 

460 u 
4-CHLOROPHENYL PHENYL ETHER 460 u 
4-METHYLPHENOL 
4-NITROANILINE 1100 u 
4-NITROPHENOL 1100 u 
4·NITRuuUINO 920 UR 
5·NITRO·O-TOL 920 u 
7 460 u 

460 u 
AC 460 u 
AC 460 u 
AC 460 u 

460 u 
460 u 
920 u 

ATRAZINE 
BENZALOEHYDE 

&"' 460 u 
460 u 

NTHENE 100 J 

~ 
460 u 
460 u 

BENZVLALCO 920 u 
BIS!2-CHLORO 460 u 
BIS(2-CHLORO 460 u 
BIS(2-ETHYLH 460 u 
BUTYL BENZVL PHTHALATE 460 u 
CAPROLACTAM 
CARBAZOLE 
CHLOROBENZILATE 920 u 
CHRYSENE 460 u 
Dl·N·BUTYL PHTHALATE 460 u 
Dl·N·OCTYL PHTHALA TE 460 u 
DIALLATE 920 u 
OIBENZOIA HlANTHRACENE 460 u 
DIBENLur-URAN 460 u I!:, 460 u 

460 u 
460 u 

SULFONATE 460 u 
460 u 
460 u 

C NZENE 460 u 

• SURFACE SOIL DATA (0-1') 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 017 
17SB22 17SB23 17SB24 17SB24 
17+22-00 17·8-23-00 17·8·24-00 17+24-00-AVG 
0·1 0·1 0·1 0·1 
04l28I03 lMt;"olU3 04/28/03 04128/0S 

I 

21 of30 

• 
017 017 017 017 017 

. 17SB24 17SB25 175826 17SB27 17SB28 
17·B·24-00-D · 17-B-25·00 17·8-26-00 17-8-27-00 17·B·28-00 
0·1 0· 1 0·1 0·1 0· 1 
04/28/0S 04/28/03 04/28/03 04/28/03 04/28103 

I 



SWMU 017 
Samole Location 175819 
Samele Number 17·8·19-00 
Demn Ranae •-low around surfacel 0·1 
Sam le Date Ol/05/01 

460 u 
OPENTAOIENE 

~* 
E 

E 
ENE 
RENE 460 u 

920 u 
460 u 
920 u 

METHAPYRILENE 460 u 
METHYL METHANE SULFONATE 920 u 

480 u 
460 u 
920 u 

N·NITROS 920 u 
N-NITROS 460 u 
N-NITROs E 460 u 
N·NITRO" 460 u 
N·NITRO:> 460 u 
N 460 u 
N 

:I·~ PHOSPHOROTHIOATE 
460 u 

OBENL'"'NE 920 u 
460 u 

OBENZENE 460 u 
PENTACHLOROPHENOL 1100 u 
PHENACETIN u 
PHENANTHRENE u 
PHENOL 460 u 
PRONAMIDE 460 u 
PYRENE 460 u 
PYRIDINE 2200 u 
SAFROLE 460 u 
SULFOTEPP 460 u 
THIONAZIN 920 u 
PestlcldeslPCBe •-• 
4,4'·DDD 1.8 u 
4,4'·DDE 0.18 R 
4,4'·DDT 0.65 J 
ALDRIN 1.8 u 
ALPHA·BHC 1.8 u 
ALPHA-CHLORDANE 1.8 u 

- 23 u 
23 u 
23 u 

2 23 u 
I Af«x LOR-1248 23 u 
I AROCLOR-1254 23 u . 

•• 

017 017 
17$820 178821 
17·8-20-00 17·8-21-00 
0·1 0·1 

04128/03 

SURFACE SOIL DATA (CH'} 
SWMU 11 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 1017 
178822 17$823 17$824 178824 
17-8-22-00 17-S.23-00 17·8·24-00 I 17·B-24-GO-AVG 
0·1 0·1 o.~ 1 -04/28/03 041281113 04/28/03 

• 

017 017 017 017 017 
17SB24 17$825 178821 17SB27 17$828 
17·1·24-00-D 17.B-25-00 17-8-28-00 17·8-27-00 17·B·28·00 
0·1 0·1 0·1 0·1 0·1 
04128/03 04/28/03 04/28/03 04/28/03 04128/03 

• 



• 
SWMU 017 
Samnle Loc:atlon 17SB19 
Samnle Number 17-15-19-00 
Depth Range (below ground surface) 0-1 
SamnleDate 06/05101 
AROCLOR-1260 23 u 
BETA-BHC 1.8 u 
CHLORDANE (TECHNICAL) 18 u 
DELTA-BHC 1.8 u 
DIELDRIN 0.096 R 
ENDOSULFAN I 1.8 u 
ENDOSULFAN II 0.3 R 
ENOOSULFAN SULFATE 1.8 u 
ENDRIN 1.8 u 
ENDRIN ALDEHYDE 1.8 u 
ENDRIN KETONE 0.26 J 
GAMMA-BHC ILINDANEl 1.8 u 
GAMMA-CHLORDANE 1.8 u 
HEPTACHLOR 1.8 u 
HEPTACHLOR EPOXIDE 1.8 u 
KE PONE 36 u 
METHOXYCHLOR 3.6 u 
TOXAPHENE 72 u 
Or11an0Pho1 PeatiCldes <u"'"" 
DISULFOTON 36 u 
ETHYL PARATHION 36 u 
FAMPHUR 36 u 
METHYL PARATHION 36 u 
PHORATE 36 u 

Herblc:ldes (u!l/kaJ 
2,4,5-T 22 u 
2,4,5-TP !SILVEX) 22 u 
2,4-D 86 u 
DINOSEB 13 u 

Exnloslves IU"'""' 
1 3,5-TRINITROBENZENE 250 u 
1,3-DINITROBENZENE 250 u 
2,4,6-TRINITROTOLUENE 250 u 
2,4-DINITROTOLUENE 250 u 
2,6-DINITROTOLUENE 250 u 
2-AMIN0-4,6-DINITROTOLUENE 250 u 
2-NITROTOLUENE 250 u 
3-NITROTOLUENE 250 u 
4-AMIN0-2 6-DINITROTOLUENE 250 u 
4-NITROTOLUENE 250 u 
HMX 500 u 
NITROBENZENE 250 u 
ROX 500 u 
TETRYL 650 u 
lnoraanlcs (mmKa 
ALUMINUM 12100 
ANTIMONY 0.44 u 
ARSENIC 2.4 u 
BARIUM 24.7 
BERYLLIUM 0.46 u 

017 017 
17SB20 17SB21 
17-B-20-00 17-B-21-00 
0-1 0-1 
04/28/03 04/28/03 

• SURFACE SOIL DATA (0-1') 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 017 
17SB22 17SB23 17SB24 17SB24 
17-B-22-00 17·8-23-oO 17-B-24-00 17-B-24-00-AVG 
0-1 0-1 0-1 0-1 
04/28/03 04/28/03 04/28/03 04/28/03 

23of30 

• 
017 017 017 017 017 
17SB24 17SB25 17SB26 17SB27 17SB28 
17-B-24-00-D 17·B·2S-OO 17-B-26-GO 17-B-27·00 17-B-28·00 
0-1 0-1 0-1 0-1 0-1 
04/28/03 04/28/03 04/28/03 04/28/03 04/28/03 



SWMU 017 017 017 
Samnle Location 17SB19 17SB20 17SB21 
Samnle Number 17·8-19-00 17-11-20-00 17·8-21-00 
DAnth Ranae (below around surface) 0·1 0·1 0·1 
SemnleDate 06/06/01 04/28f03 04/28(03 
CADMIUM 0.96 
CALCIUM 265 
CHROMIUM 15.8 
COBALT 1.4 
COPPER 2.6 
IRON 8860 
LEAD 11.1 
MAGNESIUM 713 
MANGANESE · 23.2 
MERCURY 0.03 u 
NICKEL 4.8 
POTASSIUM 337 
SELENIUM 0.37 u 
SILVER 0.12 u 
SODIUM 70 u 
THALLIUM 0.57 u 
VANADIUM 21.5 
ZINC 14.8 J 
Miscellaneous Parameters (ma/kal 

I CYANIDE I 1.4 u I I I 
TOTAL ORGANIC CARBON I I 

I TOTAL SOLIDS 1%1 I I 84% 75 % 

• 

SURFACE SOIL DATA (0-1') 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 017 
17SB22 17SB23 17SB24 17SB24 
17·8-22-00 17-B-23-DO 17-B-24-DO 17·8-24-DD-AVG 
0•1 0·1 0·1 0·1 
04/28l03 04/28103 04/28(03 04/28103 

I I I 

88% I 81 % I n% I 78 % 

• 

I 

I 

017 017 017 017 017 
17SB24 17SB25 178826 17SB27 17S82B 
17·8·24-00-D 17·8-25-00 17·8-26-DO 17·8-27-00 17·8·28·00 
0·1 0·1 0·1 0·1 0·1 
04/28(03 04/28/03 04128(03 04128103 04128103 

I 
I I 

79 % I 85 % I 86 % 79 % 80 % 

• 



• • 
SURFACE SOIL DATA (0-1') 

SWMU 16 AND 17 
NWS CHARLESTON, SOUTH CAROLINA 

SWMU 017 
8amDle Location· 178829 
8amDle Number 17-El-29-00 
DeDth Ranae !below around surface! 0-1 
sample Date 04/28/03 
Volatile Oraanica (un11cn 

1, 1, 1,2-TETRACHLOROETHANE 
1, 1, 1-TRICHLOROETHANE SU 
1, 1,2,2-TETRACHLOROETHANE SU 
1, 1,2-TRICHLOROETHANE SU 
1, 1,2-TRICHLOROTRIFLUOROElHANE SU 
1, 1-DICHLOROETHANE s u 
1, 1-DICHLOROETHENE s u 
1,2,3-TRICHLOROPROPANE 
1,2,4-TRICHLOROBENZENE SU 
1,2,4-TRIMETHYLBENZENE SU 
1,2-DIBROM0-3-CHLOROPROPANE SU 
1,2-DIBROMOETHANE s u 
1,2-DICHLOROBENZENE s u 
1,2-DICHLOROETHANE SU 
1,2-DICHLOROPROPANE s u 
1,3,5-TRIMETHYLBENZENE SU 
1,3-DICHLOROBENZENE SU 
1,4-DICHLOROBENZENE SU 
2-BUTANONE 23 u 
2-HEXANONE 23 u 
3-CHLOROPROPENE 
4-METHYL-2-PENT ANONE 23 u 
ACETONE 34 J 
ACETONITRILE 
AC ROLE IN 
ACRYLONITRILE 
BENZENE SU 
BROMODICHLOROMETHANE SU 
BROMOFORM SU 
BROMOMETHANE SU 
CARBON DISULFIDE SU 
CARBON TETRACHLORIDE s u 
CHLOROBENZENE s u 
CHLORODIBROMOMETHANE 6 u 
CHLOROETHANE . s u 
CHLOROFORM. s u 
CHLOROMETHANE SU 
CHLOROPRENE 
CIS-1,2-DICHLOROETHENE SU 
CIS-1,3-DICHLOROPROPENE 6 u 
CYCLOHEXANE 6 u 
DIBROMOMETHANE 
DICHLORODIFLUOROMETHANE 6 u 
ETHYL METHACRYLATE 
ETHYLBENZENE SU 
ISOBUTANOL 
ISOPROPYLBENZENE 6 u 
M+P,XYLENES 6 u 
METHACRYLONITRILE 

25of30 

• 



• 

SURFACE SOIL DATA (0-1') 
SWMU 16 AND 17 

NWS CHARLESTON, SOU1H CAROLINA 

round surface 

E 

• 

SU 
SU 
SU 
SU 
SU 
SU 
SU 

SU 
9 

6 u 

• 



• • 
SURFACE SOIL DATA(0-1') 

SWMU 16 AND 17 
NWS CHARLESTON, SOUTH CAROLINA 

01t 
17SB29 

0·1 
04/28'03 

ETHYL METHANE SULFONATE 
FLUOAANTHENE 
FLUORENE 
HEXACHLOROBENZENE 

27of30 

• 



•• 

SURFACE SOIL DATA (~1') 
SWMU 16 AND 17 

NW$ CHARLESTON, SOUTH CAROLINA 

AROCLOR· 1221 
AROCLOR· 1232 
AROCLOR· 1242 
AROCLOR-1248 
AROCLOR-1254 

• • 



• • SURFACE SOIL DATA (0-1') 
SWMU 18AND17 

NWS CHARLESTON, SOUTH CAROLINA 

017 
179829 
17·1J.29.00 

undsurface 0·1 

29of30 

• 



• 

SURFACE SOL DATA (0-1') 
SWMU 18AND17 

NWS CHARLESTON, SOUTH CAROLINA 

017 
178829 

round surface 0·1 

83 % 

• • 



• 

• 

• 

APPENDIX E-2 
SUBSURFACE SOIL ANAL VTICAL RESULTS 



• • • SUBSURFACE SOIL DATA(> 1') 
SWMU 19 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

·swuu 016 016 016 . 

~r 
016 1016 016 016 016 016 1016 016 

~· 
16SBOt 16SB01 16SB01 16SB02 16SB03 ~AVG 168803 16SEI03 16SB03 168804 r6SB04 16SB04 
16+01-01 16-8-01-0S 16-8-01-05 16-8-02-1)5 1&-B-o3-01 16-S-03-ll1-D 1&-El-03-03 16-B-03·05 1&-8-04-01 16·El·04-03·AVG 
1·3 3·5 5·7 5·7 1•3 11·3 1 ·3 3·5 5.7 1·3 3·5 
06/1.1/01 06/11/01 06/11/01 06/11/01 06/11/01 06/11/01 06/11/01 06/11/01 06/11/01 06/11/01 06111/01 

1, 1, 1-~RIC~LOROETHANE I 600 u 160 u 
31 u 

~II 
140 u 18 u 160 u 83 u 6 u 600 u 250 u 160 u 5 u 5.5 u 

1, 1,2,2-TETRACHLOROETHANE 31 u <14 950 UJ 140 u 18 u 160 u 83 u 6 u 600 u 250 u 160 u SU 5.5 u 
1,1,2-Tf\ICHLOROETHANE 31 u 34 UJ 140 u 18 u 160 u 83 u 6 u 600 u 250 u 160 u s u s.s u 
1, 1,2-TAICHLOROTRIFLUOROETHANE 31 u 34 140 u 18 u 160 u 83 u 6 u 250 u 5 u s.s u 
1,1 ·DICHLOROETHANE 31 u 

:U 950UJ · 

140 u 18 u 160 u 83 u 6U 600 u 250 u 160 u s u 5.S u 
1, 1·DICHLOROETHENE 31 u 140 u 18 u 160 u 83 u 6U 600 u 250 u 160 u SU 5.5 u 
1 2 3-TRICHLOROPROPANE 600 u 160 u 

ROBENZENE 31 u 140 u 160 u 83 u 6 u 250 u SU S.5 u 
BENZENE 

3-CHLOROPROPAf\IE 31 .U 34 UJ 950 UJ 140.U 18 u 160 u 83 u 6 u 600 u 250 u 160 u 5 u 5.S u 
NE 31 u 34UJ 950 UJ 140 u 18 u 160 u 83 u eu 600 u 250 u 160 u 5 u S.5 u 
ZENE 31 u 34 UJ 

950E1 
140 u 18 u 160 u 83 u 6 u 250 u 5 u 5.5 u 

1,2 ANE 31 u 34 UJ 950 140 u 18 u 160 u 83 u 6 u 
~~ 

250 u 160 u 5 u 5.5 u 
1,2-DICHLOROPROPANE 31 u 34 UJ 950 l 140 u 18 u 160 u 83 u 6 u 250 u 160 u 5 u 5.5 u 
1,3,5· TRlMETHYLBENZENE 
1,3-DlCHLOROBENZENE 31 u 34 UJ 950 UJ 140 u 18 u 160 u 83 u 6 u 250 u s u 5.5 u 

~ 
31 u 34 UJ 950 UJ 140 u 18 u 160 u 83 u 6 u 250 u 5 u 5.5 u 

2-BUTANONE 31 u 34 UJ 950 w 140 u 18 u 160 u 4 J 4 J 1200 u 250 u 320 u 5 u 5.5 u 
2-HEXANONE 31 u 34 UJ 950 UJ 140 u 18 u 160 u 83 u 6 u 1200 u 250 u 320 u 5 u 5.5 u 
3-CHLOROPROPENE 1200 u 320 u 
4-METHYL-2-PENT ANONE 31 u 34 UJ 950 UJ 140 u 18 u. 160 u 83 u 6 u 1200 u 250 u 320 u 5 u 5.5 u 
ACETONE 2100 u 6000 u 5300 u 610 u 2000 u 1900 u 1650 u 1400 u 2100 u 1400 u 500 u 42 u 70.5 J 
ACETONITRILE 

~ 
12000 u 3200 u 
6000 u 1600 u 

-~ 
1200 u 320 u 

31 u 34 UJ 950 UJ 140 u 18 u 83 u 6U 600 u 2SO u 160 u SU 5.5 u 
OROMETHANE 31 u 34 UJ 950 UJ 140 u 18 u 83 u 6U 600 u 250 u 160 u 5 u 5.5 u 

31 u 34 UJ 950 UJ 140 u 18 u 160 u 83 u eu 600 u 250 u 160 u 5 u 5.5 u 
BROMOMETHANE 31 u 34 UJ 950 UJ 140 u 18 u m 83 u 6U 600 u 250 u 160 u 5 u 5.5 u 
CARBON DISULFIDE 27 J 34 J 950 UJ 140 u 50 1 J 1 J 600 u 250 u 160 u 5 u 5.5 u 
CARBON TETRACHLORIDE 31 u 34W 950 UJ 140 u 18 u 83 u 6 u 

~-
160 u 5 u S.5 u 

CHLOROBENZENE 31 u 34 UJ 950 UJ 140 u 18 u 83 u 6 u 600 250 u 160 u 5 u 5.5 u 
CHLORODIBROMOMETHANE 31 u 34 UJ 950 UJ 140 u 18 u 160 u 83 u 6 u 600 J 160 u 5 u 5.5 u 
CHLOROETHANE 31 u 34 UJ 9SO UJ 140 u 18 u 160 u u eu 600 160 u 5 u 5.5 u 
CHLOROFORM 31 u 34 UJ 950 UJ 140 u 18 u 160 u u 6U 600 J 160 u 5 u 5.5 u 
CHLOROMETHANE "iii 950 UJ 140 u 

·~ 
160 u 63 u SU 600 250 u 160 u 5 u 5.5 u 

CHLOROPRENE 1200 u 320 u 
CIS-1,2-DICHLOROETHENE 31 950 UJ 140 u 160 u 83 u eu 600 u 250 u 160 u 5 u 5.5 u 
c • .,. ' ,,..,, 31 950 UJ 140 u 18 u 160 u :q 6 u 600 u 250 u 160 u 5 u 5.5 u 
CYCLOHEXANE 31 U UJ 950 UJ 140 u 18 u 160 u 6 u 250 u 5 u 5.5 u 
DIBROMOMETHANE 600 u 160 u 
DICHLORODIFLUOROMETHANE 31 u 34 UJ 950 UJ 140 u 18 u 160 u 83 600 u 250 u 160 u 5 u 5.5 u 
ETHYL METHACRYLA TE 1200 u 

~ 
ETHYLBENZENE 31 u 34W 950 w 140 u 18 u 160 u 83 u 6 u 600 u 250 u 5 u 5.5 u 

~ 
24000 u 

NZ ENE 31 u 34 UJ 950 UJ 140 u 16 u 160 u 83 u 6 u 250 u 5 u 5.5 u 
s 

1 of54 



SUBSURFACE SOIL DATA(> 1') 
8WMU 16 AND 17 

NW8 CHARLEsToN; SOUTH CAROLINA 

016 016 016 016 016 016 016 016 016 16 
16SB01 168801 168801 168803 168803 16SB03 168803 16$803 16SB04 168804 
1&.a-01-01 16-8-01-03 16-S-01-0S 1MMl3-o1 16-8.0S.01·AVG 16-8-03-01·0 16-EHJ3.03 16-B-03-o5 16-&-04-01 16·8·04-03·AVG 
1·3 3·5 5.7 1·3 ·1·3 1·3 3.5 5·7 1·3 3·5 
06/11/01 0611t/01 0611t/01 06111/01 06111/01 06/11/01 06/11/01 . 06/11/01 06/11/01 06111/01 

12000 u 3200 u 
31 u UJ 18 u 400 6 u 5 u 5.5 u 
31 u 34W 18 u 160 u \6 u 5 u 5.5 u 

31 u 18 u 83 u 6U SU 5.5 u 
38 u 18 u 83 u SU 5 u 5.5 u 

31 u 34 UJ 18 u 160 u 83 u 5 u 5.5 u 
31 u 34 UJ 18 u 160 u 83 u 6U 5 u 5.5 u 
31 u 34 UJ 18 u 160 u 83 u au 5 u 5.5 u 

18 u 160 u 83 u SU 160 u 5 u 5.5 u 
18 u 160 u 83 u 6U 160 u 5 u 5.5 u 
18 u 160 u 83 u 6U 160 u 5 u 5.5 u 

320 u 
140 u 18 u 160 u 83 u 6U 160 u 5 u 5.5 u 
140 u 18 u 160 u 83 6U 160 u 5 u 5.5 u 

160 u 
31 u 140 u 18 u 160 u 83 u 6 u 320 u 5 u 5.5 u 

990 1400 UJ 1500 UJ 430 u 820 u 460 u 430 u 400 u 400 u 415 u 
1000 u 
1000 u 
1000 u 
1000 u 

1000 UR 
1000 u 

820 u 460 u 430 u 400 u 1000 u 400 u 415 u 
1000 u 

2100 u 1000 u 2500 u 1000 u 1050 u 
820 u 400 u 1000. u 400 u 415 u 
820 u 400 u 400 u 415 u 
820 u 400 u 400 u 415 u 
2100 u 1000 u 1000 u 1050 u 
820 u 400 u 1 400 u 415 u 

1 
1500 UJ 430 u 820 u 400 u 1000 u 400 u 415 u 

1000 u 
990 u 1500 UJ 430 u 460 u 430 u 400 u 1000 u 400 u 415 u 
990 u 1500 UJ 430 u 460 u 430 u 400 u 1000 u 400 u 415 u 
990 u 1500 UJ 200 J 460 u 430 u 400 u 1000 u 400 u 415 u 
990.U 1500 UJ 430 u 460 u 430 u u 1000 u 400 u 415 u 

1000 u 
2500 u 3700 UJ 1100 u 2100 u 1200 u 1100 u 1000 u 2500 u 2000 u 1000 u 1050 u 
990 u 1 UJ 430 u 820 u 460 u 430 400 u 1000 u 790 u 400 u 415 u 

1000 u 
1000 u 

• • • 



• 
SWMU 016 016 016 016 
Sample Location 16SB01 16SB01 168801 168802 
Sample Number 16-8-01-01 16-8-01-03 16-B-o1-05 16-B-o2·01 
Depth Range (below ground surface! 1·3 3·5 5·7 1·3 
Sample Date 06/11/01 06/11/01 06/11/01 06/11/01 
3,3'·DICHLOROBENZIDINE 990 UR 1400 UR 1500 UR 430 UR 
3,3'·DIMETHYLBENZIDINE 
3-METHYLCHOLANTHRENE 
3-NITROANILINE 2500 u 3600 UJ 3700 UJ 1100 u 
4,6-DINITR0·2-METHYLPHENOL 2500 u 3600 UJ 3700 UJ 1100 u 
4-AMINOBIPHENYL 
4-BROMOPHENYL PHENYL ETHER 990 u 1400 UJ 1500 UJ 430 u 
4-CHLOR0-3-METHYLPHENOL 990 u 1400 UJ 1500 UJ 430 u 
4-CHLORQANIUNE 990 u 1400 UJ 1500 UJ 430 u 
4-CHLOROPHENYL PHENYL ETHER 990 u 1400 UJ 1500 UJ 430 u 
4-METHYLPHENOL 990 u 1400 UJ 1500 UJ 430 u 
4-NITROANILINE 2500 u 3600 UJ 3700 UJ 1100 u 
4-NITROPHENOL 2500 u 3600 UJ 3700 UJ 1100 u 
4-NITROQUINOLINE-1-0XIDE 
5-NITR0-0-TOLUIDINE 
7, 12-DIMETHYLBENZIAlANTHRACENE 
A,A-DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 990 u 1400 UJ 1500 UJ 300 J 
ACENAPHTHYLENE 990 u 1400 UJ 1500 UJ 430 u 
ACETOPHENONE 990 u 1400 UJ 1500 UJ 430 u 
ANILINE 
ANTHRACENE 990 u 1400 UJ 1500 UJ 80 J 
ARAMITE 
ATRAZINE 990 u 1400 UJ 1500 UJ 430 u 
BENZALDEHYDE 990 u 1400 UJ 1500 UJ 430 u 
BENZO AlANTHRACENE 70 J 100 J 1500 UJ 100 J 
BENZO A)PYRENE 50 J 1400 UJ 1500 UJ 60 J 
BENZO BlFLUORANTHENE 60 J 1400 UJ 70 J 90 J 
BENZO G,H,l)PERYLENE 990 u 1400 UJ 1500 UJ 30 J 
BENZO K!FLUORANTHENE 990 u 1400 UJ 1500 UJ 40 J 
BENZVL ALCOHOL 
BIS 2-CHLOROETHOXYJMETHANE 990 u 1400 UJ 1500 UJ 430 u 
BIS 2-CHLOROETHYLlETHER 990 u 1400 UJ 1500 UJ 430 u 
BIS 2-CHLOROISOPROPYLlETHER 
BIS 2-ETHYLHEXYLlPHTHALATE 990 u 500 J 1500 UJ 570 
BUTYLBENZVLPHTHALATE 990 u 1400 UJ 1500 UJ 430 u 
CAPROLACTAM 990 u 1400 UJ 1500 UJ 430 u 
CARBAZOLE 990 u 1400 UJ 1500 UJ 70 J 
CHLOROBENZILA TE 
CHRYSENE 990 u 1400 UJ 1500 UJ 80 J 
01-N-BUTYL PHTHALATE 990 u 1400 UJ 1500 UJ 200 J 
Dl·N·OCTVL P" r MALATI: 990 u 1400 UJ 200 J 430 u 
DIALLATE 
DIBENZO!A,HlANTHRACENE 990 u 1400 UJ 1500 UJ 430 u 
DIBENZOFURAN 990 u 1400 UJ 1500 UJ 100 J 
DIETHYL PHTHALATE 990 u 1400 UJ 1500 UJ 430 u 
DIMETHOATE 
DIMETHYL PHTHALATE 990 u 1400 UJ 1500 UJ 430 u 
DINOS EB 
ETHYL METHANE SULFONATE 

• SUBSURFACE SOIL DATA(> 1') 
SWMU 16AND17 

NWS CHARLESTON, SOUTH CAROLINA 

016 016 016 
168802 168803 168803 
16-8-02-05 16-8·03-o1 16-B-03-o1·AVG 
5·7 1·3 1·3 
06/11/01 06/11/01 06/11/01 

820 UR 460 UR 430 UR 

2100 u 1200 u 1100 u 
2100 u 1200 u 1100 u 

820 u 460 u 430 u 
820 u 460 u 430 u 
820 u 460 u 430 u 
820 u 460 u 430 u 
820 u 460 u 430 u 

2100 u 1200 u 1100 u 
2100 u 1200 u 1100 u 

1200 460 u 430 u 
820 u 460 u 430 u 
820 u 460 u 430 u 

400 J 460 u 430 u 

820 u 460 u 430 u 
820 u 460 u 430 u 
400 J 460 u 430 u 
200 J 460 u 430 u 
300 J 460 u 430 u 
70 J 460 u 430 u 
100 J 460 u 430 u 

820 u 460 u 430 u 
820 u 460 u 430 u 

820 u 460 u 430 u 
820 u 460 u 430 u 
820 u 460 u 430 u 
200 J 460 u 430 u 

300 J 460 u 430 u 
820 u 460 u 430 u 
820 u 460 u 430 u 

820 u 460 u 430 u 
500 J 460 u 430 u 
820 u 460 u 430 u 

820 u 460 u 430 u 
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016 016 
16SB03 168803 
16-8-03-o1·D 16-8·03-o3 
1·3 3.5 
06/11/01 06/11/01 

400 UR 1000 u 
2000 u 
1000 u 

1000 u 2500 u 
1000 u 2500 u 

1000 u 
400 u 1000 u 
400 u 1000 u 
400 u 1000 u 
400 u 1000 u 
400 u 
1000 u 2500 u 
1000 u 2500 u 

2000 UR 
2000 u 
1000 u 
1000 u 

400 u 1000 u 
400 u 1000 u 
400 u 1000 u 

1000 u 
400 u 100 J 

2000 u 
400 u 
400 u 
400 u 400 J 
400 u 500 J 
400 u 700 J 
400 u 300 J 
400 u 300 J 

2000 u 
400 u 1000 u 
400 u 1000 u 

400 u 900 J 
400 u 1000 u 
400 u 
400 u 

2000 u 
400 u 500 J 
400 u 200 J 
400 u 1000 u 

2000 u 
400 u 1000 u 
400 u 1000 u 
400 u 1000 u 

1000 u 
400 u 1000 u 

1000 u 

• 
016 016 016 016 
168803 16S804 168804 165804 
16-8-03-oS 16·8-04-01 16-8·04·03 16·8·04·03·AVG 
5·7 1·3 3·5 3·5 
06/11/01 06/11/01 06/11/01 06/11/01 

790 UR 460 u 400 UR 415 UR 
920 u 
460 u 

2000 u 1100 u 1000 u 1050 u 
2000 u 1100 u 1000 u 1050 u 

460 u 
790 u 460 u 400 u 415 u 
790 u 460 u 400 u 415 u 
790 u 460 u 400 u 415 u 
790 u 460 u 400 u 415 u 
790 u 400 u 415 u 

2000 u 1100 u 1000 u 1050 u 
2000 u 1100 u 1000 u 1050 u 

920 UR 
920 u 
460 u 
460 u 

790 u 460 u 400 u 415 u 
790 u 460 u 400 u 415 u 
790 u 460 u 400 u 415 u 

460 u 
790 u 460 u 400 u 415 u 

920 u 
790 u 400 u 415 u 
790 u 400 u 415 u 
80 J 70 J 400 u 20 J 
70 J 90 J 400 u 415 u 
100 J 200 J 400 u 415 u 
50 J 70 J 400 u 415 u 

790 u 460 u 400 u 415 u 
920 u 

790 u 460 u 400 u 415 u 
790 u 460 u 400 u 415 u 

700 J 460 u 400 u 415 u 
790 u 460 u 400 u 415 u 
790 u 400 u 415 u 
790 u 400 u 415 u 

920 u 
90 J 100 J 400 u 415 u 

790 u 460 u 400 u 415 u 
790 u 460 u 400 u 415 u 

920 u 
790 u 460 u 400 u 415 u 
790 u 460 u 400 u 415 u 
790 u 460 u 400 u 415 u 

460 u 
790 u 460 u 400 u 415 u 

460 u 



SUBSURFACE SOIL DATA(> 1') 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

016 016 016 016 016 016 016 016 016 
168801 16SB01 168801 168803 168803 168803 168803 16SB03 168804 
16-8-01-01 16-8-01-113 16-8·01-05 16·8-03-01 16-B-03-o1-AVG 16-8-03-01-D 16-B-03-03 16-B-o3-05 16-8-04-01 

w round surface 1 ·3 3·5 5·7 1·3 1·3 1·3 3·5 5·7 1·3 
06/11/01 06/11/01 06/11/01 06/11/01 06/11/01 06/11/01 06/11/01 06/11/01 06/11 

100 J 400 J 2000 460U 400 u 200 J 80 J 400 u 415 u 
990 u 200 J 700 J 460 u 400 u 790 u 460 u 400 u 415 u 
990 u 430 u 820 u 460 u 400 u 790 u 460 u 400 u 415 u 
990 u 430 u 820 u 460 u 400 u 790 u 460 u 400 u 415 u 
990.U 430 u 820 u 460 u 400 u 7llO u 460 u 400 u 415 u 
990 u 430 u 820 u 460 u 400 u 790 u 460 u 400 u 415 u 

460 UR 
460 u 

990 u 1400 UJ 1500 UJ 40 J 80 J 430 u 50 J 60 J 400 u 415 u 
920 u 

990 u 1400 UJ 1500 UJ 430 u 820 u 460 u 430 u 790 u 460 u 400 u 415 u 
920 u 

920 u 
460 u 

990 u 1400 UJ 1500 UJ 430 u 820 u 460 u 430 u 400 u 790 u 460 u 415 u 
920 u 
920 u 

1500 UJ 430 u 820 u 460 u 430 u 400 u u 460 u 400 u 415 u 
460 u 
460 u 
460 u 
460 u 

990 u 1400 UJ 1500 UJ 460 430 u 400 u 790 u 460 u 400 u 415 u 
990 u 1400 w 1500 UJ 430 u 430 u 400 u 790 u 460 u 400 u 415 u 

920 u 
460 u 
920 u 

u 
2500 u 3600 UJ 2100 u 1200 u 1100 u 1000 u 1100 u 1000 u 

460 u 
PHENANTHRENE 990 u 1400 w 2700 460 u 400 u 460 u 400 u 415 u 
PHENOL 990 u 1400 UJ 820 u 460 u 400 u 460 u 400 u 415 u 
PRONAMIDE 460 u 
PYRENE 100 J 100 J 90 J 300 J 1300 460 u 430 u 400 u 80 J 400 u 415 u 
PYRIDINE 2200 u 
SAFROLE 460 u 
SULFOTEPP 460 u 
THIONAZIN 920 u 
Pesiticldea/PCBs u 
4,4'·DDD 9.9 u 14 w 4.1 u· 7.8 J 4.3 u 4U 310 4 u 
4,4'·DDE 1.6 J 14 UJ 8.9 7J 4.3 u 4U 29 J 4 u 
4,4'·DDT 9.9 u 14 UJ 4.1 u 3.7 J 4.3 u 4 u 220 4 u 
ALDRIN 5.1 u 7.3 UJ 2.1 u 4.2 u 2.25 u 2.1 u 45 u 2.1 u 
ALPHA·8HC 5.1 u 7.3 UJ 0.7 J 3.3 J 2.25 u 2.1 u 45 u 2.1 u 
ALPHA·CHLORDANE 5.1 u 7.3 w 1.5 J 4.2 u 2.25 u 2.1 u 45 u 2.1 u 
AAOCLOR·1016 51 u 73 J 21 u 42 u 22.5 u 21 u 53 u 21 u 

• • • 



• 
SWMU 016 016 016 
Samole Location 16SB01 16SB01 16SB01 
Samole Number 16-8-01-01 16-B-01-03 16-8-01-05 
Depth Range !below around surface) ·1.3 3·5 5.7 
SamoleDate 06/11/01 06/11/01 06/11/01 
AROCLOR-1221 51 u 73 UJ 76 w 
AROCLOR-1232 51 u 73 UJ 76 w 
AROCLOR-1242 51 u 73 UJ 76 UJ 
AROCLOR-1248 51 u 73 UJ 76 UJ 
AROCLOR-1254 51 u 73 UJ 76 UJ 
AROCLOR-1260 51 u 73 UJ 76 UJ 
BETA-BHC 5.1 u 7.3 UJ 7.6 UJ 
CHLORDANE 
CHLORDANE ITECHNICALl 
DELTA-BHC 5.1 u 7.3 UJ 7.6 w 
DIELDRIN 9.9 u 14 UJ 15 UJ 
ENDOSULFAN I 5.1 u 7.3 UJ 7.6 UJ 
ENDOSULFAN II 9.9 u 14 UJ 15 UJ 
ENDOSULFAN SULFATE 1.8 J 2.1 J 3.3 J 
ENDRIN 9.9 u 14 UJ 15 UJ 
ENDRIN ALDEHYDE 9.9 u 14 UJ 15 UJ 
ENDRIN KETONE 9.9 u 14 UJ 15 UJ 
GAMMA-BHC (LINDANEl 5.1 u 7.3 UJ 7.6 UJ 
GAMMA-CHLORDANE 5.1 u 7.3 UJ 7.6 UJ 
HEPTACHLOR 5.1 u 7.3 UJ 7.6 UJ 
HEPTACHLOR EPOXIDE 5.1 u 7.3 UJ 7.6 UJ 
KE PONE 
METHOXYCHLOR 51 u 73 UJ 76 UJ 
TOXAPHENE 99 u 140 UJ 150 UJ 
OraanoPhos Pesticides (UatkaJ 
DIMETHOATE 
DISULFOTON 
ETHYL PARATHION 
FAM PH UR 
METHYL PARATHION 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
PHORATE 
SULFOTEPP 
THIONAZIN 
Herbicides !u<u1<n1 
2,4,5-T 
2,4,5-TP CSILVEXJ 
2,4-D 
DINOSEB 
Exoloslves (un11<1n 
1,3,5-TRINITRQBENZENE 250 u 250 u 250 u 
1,3-DINITROBENZENE 250 u 250 u 250 u 
2.4,6· TRINITROTOLUENE 250 u 250 u 250 u 
2,4-DINITROTOLUENE 250 u 250 u 250 u 
2,6-DINITROTOLUENE 250 u 250 u 250 u 
2·AMIN0-4,6-DINITROTOLUENE 250 u 250 u 250 u 
2-NITROTOLUENE 250 u 250 u 250 u 
3-NITROTOLUENE 250 u 250 u 490 u 
4-AMIN0-2,6-DINITROTOLUENE 250 u 250 u 250 u 
4-NITROTOLUENE 250 u 250 u 250 u 

016 
16SB02 
16-B-02-01 
1-3 
06/11/01 

21 u 
21 u 
21 u 
21 u 
66 J 
36 J 

2.1 u 

2.1 u 
4.1 u 
2.1 u 
4.1 u 
4.1 u 
4.1 u 
4.1 u 
1.1 J 
2.1 u 
4.1 u 
0.58 J 
2.1 u 

21 u 
41 u 

250 u 
250 u 
250 u 
250 u 
250 u 
250 u 
250 u 
250 u 
250 u 
250 u 

• SUBSURFACE SOIL DATA(> 1°) 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

016 016 016 
16SB02 16SB03 16SB03 
16-8-02-05 16-B-GS-01 16-8-03·01-AVG 
5·7 1-3 1·3 
06/11/01 06/11/01 06/11/01 

42 u 24 u 22.5 u 
42 u 24 u 22.5 u 
42 u 24 u 22.5 u 
42 u 24 u 22.5 u 
42 u 24 u 22.5 u 
42 u 24 u 22.5 u 
4.2 u 2.4 u 2.25 u 

4.2 u 2.4 u 2.25 u 
8.1 u 4.6 u 4.3 u 
4.2 u 2.4 u 2.25 u 
8.1 u 4.6 u 4.3 u 
8.1 u 4.6 u 4.3 u 
8.1 u 4.6 u 4.3 u 
8.1 u 4.6 u 4.3 u 
1.8 J 4.6 u 4.3 u 
4.2 u 2.4 u 2.25 u 
4.2 u 2.4 u 2.25 u 
4.2 u 2.4 u 2.25 u 
1.5 J 2.4 u 2.25 u 

42 u 24 u 22.5 u 
81 u 46 u 43 u 

250 u 250 u 250 u 
250 u 250 u 250 u 
250 u 250 u 250 u 
250 u 250 u 250 u 
250 u 250 u 250 u 
250 u 250 u 250 u 
250 u 250 u 250 u 
250 u 250 u 250 u 
250 u 250 u 250 u 
250 u 250 u 250 u 

5of 54 

• 
016 016 016 016 016 016 
16SB03 16$803 16SB03 16SB04 165804 16SB04 
16-B-03-01 ·D 16·8-03-03 16-B-03-05 16·8·04-01 16-B-04-03 16·B·04·03·AVG 
1·3 3.5 5-7 1·3 3.5 3·5 
06/11/01 06/11/01 06/11/01 06111/01 06/11/01 06/11/01 

21 u 53 u 41 u 23 u 21 u 21.5 u 
21 u 53 u 41 u 23 u 21 u 21.5 u 
21 u 53 u 41 u 23 u 21 u 21.5 u 
21 u 53 u 41 u 23 u 21 u 21.5 u 
21 u 1000 41 u 23 u 21 u 21.5 u 
21 u 320 41 u 23 u 21 u 21.5 u 
2.1 u 45 u 41 u 2 u 2.1 u 2.15 u 

450 u 20 u 
2.1 u 45 u 41 u 2 u 2.1 u 2.15 u 
4 u 45 u 80 u 2 u 4 u 4.2 u 

2.1 u 12 J 41 u 2 u 2.1 u 2.15 u 
4 u 2.5 J 80 u 2 u 4 u 4.2 u 
4 u 45 u 80 u 2 u 4 u 4.2 u 
4 u 45 u 80 u 2 u 4 u 4.2 u 
4U 4 J 80 u 2 u 4 u 4.2 u 
4 u 3.9 J 80 u 2 u 4 u 4.2 u 

2.1 u 45 u 41 u 2 u 2.1 u 2.15 u 
2.1 u 11 J 41 u 0.14 J 2.1 u 2.15 u 
2.1 u 45 u 41 u 2 u 2.1 u 2.15 u 
2.1 u 45 u 12 J 2 u 2.1 u 2.15 u 

880 u 39 u 
21 u 88 u 410 u 3.9 u 21 u 2.9 J 
40 u 1800 u 800 u 80 u 40 u 42 u 

44 u 39 u 
44 u 39 u 
44 u 39 u 
44 u 39 u 

44 u 39 u 

130 u 24 u 
130 u 24 u 
530 u 95 u 
80 u 14 u 

250 u 250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 250 u 



SWMU 016' 016 016 
1amnle Location 16SB01 16SB01 168801 
-Number 16-8-01-01 16-11-ot-Ga 16-S-01-05 
- Ranae (below around aurfacel 1·3 3·5 5·7 
.,mnletla1e 06/11/01 06/11/01 06/11/01 
HMX 500 u 500 u 500 u 
NITROBENZENE 250 u 250 u 250 u 
ROX 500 u 500 u 500 u 
TETRYL 650 u 650 u 650 u 
lnorganica ,......,,,.., 
Al.UMINUM 18600 55800 J 46000 J 
ANTIMONY 0.95 u 1.4 w 1.6 UJ 
ARSENIC 29 21.4 J 34 J 
BARIUM 21.3 57.3 J 49.3 J RM 1 u 2.4 J 2.3 J 

0.08 u 0.09 w 0.1 UJ 
1560 4120 J 3080 J 

CHROMIUM 28.9 '75.7 J 75.8 J 
COBAl.T 8.3 12.6 J 12.9 J 
COPPER 17.7 18.2 J 6.2 J 
IRON 44200 47200 J 67800 J 
L"'AU 18.6 29.1 J 16.8 J 
MAGNESIUM 3890 9440 J 9640 J 
MANGANESE 190 459 J 229 J 
MERCURY 0.11 0.1 J 0.04 J 
NICKEL 11.3 27.1 J 24.3 J 
POTASSIUM 1830 4540 J 5060 J 
SELENIUM 0.79 u 1.2 w 1.3 UJ 
SILVER 0.4 u 0.47 u 0.44 UJ 
SODIUM 6790 12700 J 15700 J 
THALLIUM 1.2 u 2.1 J 2 UJ 
VANADIUM 47.9 108 J 89.5 J 
ZIN< 75.2 72.6 J 48.4 J 
Mlacellaneoua Parameters •mn1Vn1 

I CYANIDE I 3U I 4.3 w I 4.5 w 
TOTAi. ORGANIC CARBON I I I 

I TOTAL SOLIDS I I I 

• 

I 
I 

016 
168802 
16+02.(11 

SUBSURFAC! SOIL DATA(> 1') 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

016 016 016 
168802 168803 168803 
18-B-02-05 1&+03-01 16-B-03-o1·AVG 

1·3 5·7 

~ 
1·3 1·3 
06/11/01 

06111il 500 u 
250 u ' u 

500 u I 500 u 500 u 
650 u I 650 u 650 u 650 u 

11700 39800 12400 13150 
1.2 u 2.2 0.31 u 0.295 u 

4.8 15 1.8 u 1.8 u 
31.5 47.4 21.1 20.75 
0.53 1.4 0.5 

0.19 u 0.57 u '0.025 u 
15900 3350 656 644 
23.7 61.1 23.2 23.4 
2.4 '8.5 2 1.9 
60 33.4 2 2.1 

1 37800 13300 12100 
29.9 6.8 6.6 

1860 5970 1720 1710 
103 250 19.1 19.95 
0.15 0.17 0.02 0.02 
61.5 22.9 3.7 3.65 
904 2940 804 757.5 

0.32 u 0.74 u 0.32 u 0.42 u 
0.16 u 0.25 u 0.09 u 0.085 u 

2000 7570 . 3400 3345 
0.79 2.6 0.4 u 0.385 u 
20.4 71.4 27.2 27.5 
81.1 142 12 11.25 

1.3 u I 2.4 u I 1.4 u I 1.3 u 
I I I 

I, I I I 

• 

016 016 016 016 

IVk 
016 

168803 168803 168803 168804 16S804 
18-B-o3-o1·D 16-B-o3-G3 16-8-03·05 16-8-(14.()1 16·S-04·03·AVG 
1·3 3·5 5·7 1·3 3·5 
06/11/01 06/11/01 06/11/01 06/11/01 06/11/01 06/11/01 

500 u 500 u 

IE 
500 u 500 u 500 u 

250 u 250 u 250 u 250 u 250 u 
500 u 500 u 500 u 500 u 500 u 
650 u 650 u 650 u 650 u 650 u 650 u 

13900 27000 30600 30900 23600 24800 
0.28 u I 4.6 u 0.68 u 0.84 u 0.43 u 0.44 u w 14.8 12.2 6.4 6.55 

20.4 33.6 

ll 
47.5 59.35 

1.6 1.5 0.32 0.375 
0 1.1 0.13 u 0 0.03 u 0.03 u 

632 7060 2660 749 894.5 
23.6 132 56.9 40.2 37.1 
1.8 17 7.6 3.5 2.4 2.6 
2.2 937 36.3 3.1 1.6 u 11.4 

10900 68800 31500 30700 27500 25400 
6.4 171 29.8 12.9 8.1 23.7 

1700 3170 5860 1950 1540 1645 
20.8 494 

Ei 
82.5 28.1 32.15 

0.02 0.08 0.05 ' 0.05 0.05 
3.6 114 a 5.6 6 
711 1700 1070 ofrf 948.5 

0.52 u 1.44 u 0.35 u 0.37 u 
o.oa u 0.63 u 0.14 u 0.12 u 0.15 u 

3290 4280 1880 1010 1050 

RF 2.25 u 1.5 0.68 ().75 
59 65 51.3 44.8 43.6 

536 J 93.7 29.5 J 18.8 J 37.45 J 

I 1.2 u I 3.1 U I 2.4 u I 1.4 u I 1.2 u I 1.25 u 
I 

I I I I I I 

• 



• 
SWMU 016 016 017 
SamDle Location 16SB04 16SB04 17MIP27-TW36 
SamDle Number 16-8-04-03-D 16-8-o4-05 17-8-33-03 
DeDth Ranae (below around surface) 3.5 5-7 3-5 
SamDleDate 06/11/01 06/11/01 01/18/05 
Volatile Oraanlca lun.ncn1 
11,1,2-TETRACHLOROETHANE 
1, 1, 1 ·TRICHLOROETHANE 6 u 6 u 8 u 
1, 1,2,2· TETRACHLOROETHANE 6 u 6U 8 u 
1, 1,2· TRICHLOROETHANE 6 u 6 u 8 u 
1, 1,2· TRICHLOROTRIFLUOROETHANE 6U 6U 8 u 
1, 1 ·DICHLOROETHANE 6 u 6U 8 u 
1, 1 ·DICHLOROETHENE 6 u ii u 8 u 
1,2,3-TRICHLOROPROPANE 
1,2,4· TRICHLOROBENZENE 6 u &U 8 u 
1,2,4· TRIMETHYLBENZENE 
1,2-DIBROM0-3-CHLOROPROPANE 6 u 6 u 8 u 
1,2-DIBROMOETHANE 6U 6U 8 u 
1,2-DICHLOROBENZENE 6 u 6 u 8 u 
1,2-DICHLOROETHANE 6 u 6 u 8 u 
1,2-DICHLOROPROPANE 6 u 6 u 8 u 
1,3,5· TRIMETHYLBENZENE 
1,3-DICHLOROBENZENE 6 u 6 u 8 u 
1,4-DICHLOROBENZENE 6 u 6 u 8 u 
1,4-DIOXANE 
2-BUTANONE 6 u 6 u 13 J 
2-HEXANONE 6 u 6 u 41 u 
3-CHLOROPROPENE 
4-METHYL-2-PENTANONE 6 u 6 u 41 u 
ACETONE 120 J 100 J 120 J 
ACETONITRILE 
ACROLEIN 
ACRYLONITRILE 
BENZENE 6 u 6 u 8 u 
BROMODICHLOROMETHANE 6 u 6 u 8 u 
BROMOFORM 6U 6U 8 u 
BROMOMETHANE 6 u 6 u 8 lJ 
CARBON DISULFIDE 6 u 6 u 8 u 
CARBON TETRACHLORIDE 6 u 6 u 8 u 
CHLOROBENZENE 6 u 6 u 8 u 
CHLORODIBROMOMETHANE 6 u 6 u 8 u 
CHLOROETHANE 6 u 6 u 8 u 
CHLOROFORM 6 u 6 u 8 u 
CHLOROMETHANE 6 u 6 u 8 u 
CHLOROPRENE 
CIS· 1,2-DICHLOROETHENE 6 u 6 u 8 u 
CIS-1,3-DICHLOROPROPENE 6U 6 u 8 u 
CYCLOHEXANE 6 u 6 u 8 u 
DIBROMOMETHANE 
DICHLOROOIFLUOROMETHANE 6 u 2 J 

. 
8 u 

ETHYL METHACRYLATE 
ETHYLBENZENE 6 u 6 u 8 u 
ISOBUTANOL 
ISOPROPYLBENZENE 6 u 6 u 8 u 
M.i-P-XYLENES 16 u 

• 
SUBSURFACE SOIL DATA(> 1') 

SWMU16AND17 
NWS CHARLESTON, S.OUTH CAROLINA 

017 017 
17MIP41-TW50-MW17S 17$801 
17-8-34-06 17-8-01-01 
6-8 1-3 
01118/05 06/07/01 

6 u 6 u 
6 u 6 u 
6 u 6 u 
6 u 6 u 
6 u 6 u 
6 u 8 u 

6 u 6 u 

6 u 6 u 
6 u 6 u 
6 u 6 u 
6 u 6 u 
6 u 6 u 

6 u 6 u 
6 u 6 u 

30 u 6 u 
30 u 6 u 

30 u 6 u 
12 J 91 u 

6 u 6 u 
6 u 6 u 
6U 6 u 
6 u 6 u 
6 u 6 u 
6 u 6 u 
6 u 6 u 
6 u 6U 
6 u 6 u 
6 u 6 u 
6 u 6 u 

6 u 6 u 
6U 6 u 
6 u 6 u 

6 u 6U 

6 u 6 u 

6 u 6 u 
12 u 
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017 017 
17$801 17S801. 
17-8-01-03 17-8-01-05 
3.5 5-7 
06/07/01 06/07/01 

7 u 5 u 
7U 5 u 
7 u 5 u 
7U 5 u 
7 u 5 u 
7 u 5 u 

7 u 5 u 

7 u 5 u 
7 u 5 u 
7 u 5 Lt 
7 u 5 u 
7 u 5 u 

7 u 5 u 
7 u 5 u 

7 u 5 u 
7 u 5 u 

7 u 5 u 
120 J 660 J 

7 u 5 u 
7 u 5 u 
7 u 5 u 
7 u 5 u 
7 u 5 u 
7 u 5 u 
7 u 5 u 
7 u 5 u 
7 u 5 u 
7 u 5 u 
7 u 5 u 

7 u 5 u 
7 u 5 u 
7 u 5 u 

7 u 5 u 

7 u 5 u 

7 u 5 u 

• 
017 017 017 017 017 
176802 175802 176802 17S803 17$803 
17-B-02-01 17-B-02-03 17-B-02-05 17-B-03-01 17·6·03·03 
1 ·3 3.5 5.7 1-3 3.5 
06/07/01 06/07/01 06/07/01 06/06/01 06/06/01 

6 u ~ 7 u 6 u 5 u 6 u 
6 u 7U 6 u 5 u 6 u 
6 u 7 u 6 u 5 u 6 u 
6 u 7 u 6 u 5 u 6 u 
6 u 7 u 6 u 5 u 6 u 
6 u 7 u 6 u 5 u 6 u 

6 u 7 u 6 u 5 u 6 u 

6 u 7 u 6 u 5 u 6 u 
6 u 7 u 6 u 5 u 6 u 
6 u 7 u 6 u 5 u 6 u 
6 u 7 u 6 u 5 u 6 u 
6 u 7 u 6 u 5 u 6U 

6 u 7 u 6 u 5 u 6 u 
6 u 7 u 6 u 5 u 6 u 

6 u 7 u 6 u 5 u 6 u 
6 u 7 u 6 u 5 u 6 u 

·su 7 u 6 u 5 u 6 u 
230 250 130 34 u 140 

6 u 7 u 6 u 5 u 6 u 
6 u 7 u 6 u 5 u 6 u 
6 u 7 u 6 u 5 u 6 u 
6 u 7 u 6 u 5 u 6 u 
6 u 7 u 6 u 5 u 6 u 
6 u 7 u 6 u 5 u 6 u 
6 u 7 u 6 u 5 u 6 u 
6 u 7 u 6 u 5 u 6 u 
6 u 7 u 6 u 5 u 6 u 
6 u 7 u 6 u 5 u 6 u 
6 u 7 u 6 u 5 u 6 u 

6 u 7 u 6 u 5 u 6 u 
6 u 7 u 6 u 5 u 6 u 
6 u 7 u 6 u 5 u 6 u 

6 u 7 u 6 u 5 u 6 u 

6 u 7 u 6 u 5 u 6 u 

6 u 7 u 6 u 5 u 6 u 



SUBSURFACE SOIL DATA(> 1 '} 
SWMU 16 AND 17 

NWS CHARLESTON, SQUTH CAROLINA 

016 016 017 017 017 017 017 
16SB04 16SB04 17MIP27·TW36 17SB02 17SB02 17S802 17SB03 
16+04-03-0 16-8·114-05 17·8-33-03 17-IJ.02-01 17·8·02-03 17-IHl2-05 17·B·03·03 

sulface 3·5 5·7 3·5 1·3 3.5 5·7 3.5 
06/11/01 06/11/01 01/18/06 06/07/01 06/07/01 06/06/01 

6 u 6U BU 6U 7U 5 u 6 u 6 u 14 6 u 
6 u 6 u SU 6 u 7 u 5 u 6 u 6 u 5 u 6 u 

BU 6U 16 u 12 u 6U 7U 5 u 6U 6 u 5 u 
6U 12 u 12 u 6 u 9 u 6 u 6U 6 u 5 u 

8U 6U 

6U 6 u 6U 6 u 7 u 6 u 7U 5 u 6 u 
6U 6 u 6U au 7 u 6 u 7 u 5 u 6 u 
6U au au 6U 7 u au 7U 5 u 6 u 

12 u 
6U 6 u 18 u au 7 u 5 u 7U SU 5 u 6 u 
6 u 6 u 6 u 6 u 7U 5 u 7U 6U 5 u 6 u 
SU 6 u SU 6 u 7U 5 u 7 UR 6 UR 5 u 6 u 

6U 6U 8 u 6U 6U 7U SU 7 u 6 u 5 u 6 u 
6 u au au 3 J 6U 7 u 5 u 7U 6 u 5 u 6 u 

6 u 6 u 8 u au 6U 7 u 5 u 7 u 6 u 5 u 6 u 

430 u 530 u 460 u 420 u 360 u 430 u 400 u 430 u 460 u 400 u 400 u 360 u 

430 u 530 u 460 u 420 u 360 u 430 u 400 u 430 u 460 u 400 u 400 u 360 u 

1300 u 420 u 1100 u 1000 u 1200 u 910 u 
530 u 420 u 430 u 400 u 460 u 4 360 u 
530 u 420 u 430 u 400 u 460 u 400 u 360 u 
530 u 420 u 430 u 400 u 460 u 400 u 360 u 
1300 u 1000 u 1100 u 1000 u 1200 u 1000 u 910 u 
530 u 420 u 430 u 400 u 460 u 400 u 360 u 

430 u 530 u 460 u 420 u 360 u 400 u 460 u 400 u 360 u 

430 u 460 u 420 u 360 u 400 u 430 u 400 u 360 u 
430 u 460 u 420 u 360 u 400 u 430 u 400 u 360 u 
430 u 460 u 420 u 360 u 400 u 430 u 400 u 360 u 
430 u 460 u 420 u 360 u 400 u 430 u 400 u 360 u 

1100 u 1100 u 1000 u 910 u 1100 u 1000 u 1100 u 1000 u 910 u 
430 u u 420 u 360 u 430 u 400 u 430 u 400 u 360 u 

• • • 



• • • 
SUBSURFACE SOIL DATA(> 1') 

SWMU 18 AND 17 
NWS CHARLESTON, SOUTH. CAROLINA 

SWMU 

~ 
016 017 017 017 017 017 017 017 017 017 017 

:581ru!le Location 188804 17MIP27·TW36 17MIP41·TW50-MW17S 178801 178801 17SB01 178802 17SB02 178802 178803 17$803 
Sarrmle Number 16-8-04-05 17·8-33-03 17-8-34-06 17·8-01..01 17-S-01-D3 17·8-01-05 17·8-02·01 17·8·02-03 17·B-o2-05 17·8·03-01 17·B-03·03 
Oeoth Ranae •-low around surfacel 5•7 3·6 8·8 1·3 3.5 5·7 1·3 3·5 5·7 1·3 3·5 
SamDleData 06/11/01 06/11/01 01118/05 01118/05 06/07/01 06/07/01 08/07/01 06/07/01 Oti/117/01 06/07/01 06/06/01 06/06/01 
3,3'-DICHLOROBENZIOINE 430 UR 530 UR 460 u 420 u 430 UR 400 UR 430 UR UR 400 UR 400 UR 3€0 UR -3-NITROANILINE 1100 u 1300 u 1100 u 1000 u 910 u 1100 u 1000 u 1100 u u 1000 u 1000 u 910 u 
4,6-DINITR0-2-METHYLPHENOL 1100 u 1300 u 1100 u 1000 u 910 u 1100 u 1000 u 1100 u 1200 u 1000 u 1000 u 910 u 
4-AMINOBIPHENYL 
4-BROMOPHENYL PHENYL t: 1 nER 430 u u 460 u 420 u 360 u 430 u 400 u 430 u 460 u 400 u 400 ~=i= 360 u 
4-CHLORo-3-METHYLPHENOL 430 u u 460 u 420 u 360 u 430 u 400 u 430 u 460 u 400 u 400 u 360 u 
4-CHLOROANILINE 430 u u 460 u 420 u 360 u 430 u 400 u 430 u 460 u 400 u 400 u 360 u 
4-CHLOROPHENYLPHENYLETHER 430 u u 460 u .420 u 360 u 430 u 400 u 430 u 460 u 400 u 400 u 360 u 
4·METHYLPHENOL 430 u 530 u 460 u 420 u 360 u 430 u 400 u 430 u 460 u 

~J 
400 u 360 u 

4·NITROANIUNE 1100 u 1300 u 1100 u 1000 u 910 w 1100 w 1100 w 1200 UJ 1000 u 910 u 
1100 u 1300 u 1100 u 1000 u 910 u 1100 u 1 u 1100 u 1200 u 1000 u 1000 u 910 u ., ANTHRACENE 

AMINE 
c 430 u 530 u 420 u 360 u 430 u 400 u 430 u 460 u 400 u 400 u 360 u 

ACENAPHTHYLENE 430 u 530 u 420 u 360 u 430 u 400 u 430 u 460 u 400 u 400 u 360 u 
ACETOPHENONE 430 u 530 u 460 u 420 u 360 u 430 u 400 u 430 u 460 u 400 u 400 u 360 u 
ANILINE 
ANTHRACENE 430 u u 460 u 420 u 360 u 430 u 400 u 430 u 400 u @UgU 
ARAMITE 

ti~ 
ATRAZINE 430 u 460 u 420 u 360 u 430 u 400 u 430 u 460 u 400 u 400 u u 

llli: 
430 u 810 420 u 360 u 

II 
430 u 460 u 400 u 400 u . 360 u 

20 J 460 u 420 u 360 u 430 u 460 u 400 u 400 u 360 u 
430 u 70 J 460 u 420 u 360 u 430 u 460 u 400 u 400 u 360 u 

NE 430 u 90 J 460 u 420 u 360 u 430 u 460 u 400 u 400 u 360 u 
BENZOIG H,llPERYLENE 430 u 60 J 460 u 420 u 360 u 430 u 460 ll u 400 u 360 u 
BENZOllOFLUORANTHENE 430 u 530 u 460 u 420 u 360 u 430 u 460 400 u 360 u 
BENZVL ALCOHOL 

lif' 430 u 530 u 460 u 420 u 360 u 430 u 400 u 430 u 460 u 400 u 400 u 360 u 
430 u 530 u 460 u 420 u 360 u 430 u 400 u 430 u 460 u 400 u 400 u 360 u 

ETHER m LATE :i8 530 u 260 J 240 J 430 u 400 u 460 u 400 u 400 u 360 u 

CARBAZOLE E 

530 u 460 u 420 u 430 u 400 u 460 u 400 u 400 u 360 u 
530 u 460 u 420 u 430 u 400 u 460 u 400 u 400 u 360 u 

430 u 530 u 460 u 420 u 430 u 400 u 460 u 400 u 400 u 360 u 
CHLOROBENZILATE 
CHRYSENE 430 u 70 J 460 u 420 u 360 u 430 u 400 u 430 u 460 u 400 u 400 u 360 u 
01-N-BUTYL PHTHALATE 430 u 530 u 1000 420 u 360 u 430 u 400 u 430 u 460 u 400 u 400 u 360 u 
01-N-OCTVL PHTHALATE 430 u 530 u 460 u 420 u 360 u 430 u 400 u 430 u 460 u 400 u 400 u 360 u 
DIALLATE 

II DI BENZ 430 u 530 u 460 u 420 u 360 u 400 u 430 u 460 u 400 u 400 u 360 u 
DI BENZ 430 u 530 u 460 u 420 u 360 u 400 u 430 u 460 u 400 u 400 u 360 u 
DIETHYL PHTHALATE 430 u 530 u 460 u 420 u 360 u 400 u 430 u 460 u 400 u 400 u 360 u 
OIMETHOATE 
DIMETHYL PHTHALATE 430 u 530 U I 460 u 420 u 360 u 430 u 400 u 430 u 460 u 400 u 400 u 
OINOSEB I I 
ETHYL METHANE SULFONATE I 
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SUBSURFACE SOIL DATA(> 1') 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

016 017 017 017 017 017 017 017 
16SB04 17UIP41·TW50-MW17S 17SB01 17SB01 17SB01 17SB02 17SB02 17$803 

D 16-8-04-05 17+34-06 17·8-01-01 17·B-01-Cl3 17-8-01-0S 17·B-o2·01 17-8-02·03 17·8·03·03 
round aurface 5·7 6·8 1·3 3·5 5.7 1·3 3·5 3·5 

06/11/01 01 8/05 06/07/01 06/07/01 06/07/01 06107/01 06/07/01 06/06/01 

430 u 210 J 420 u seo u 430 u 400 u 430 u 400 u 400 u 360 u 
430 u 460 u 420 u seo u 430 u 400 u 430 u 400 u 400 u 360 u 
430 u 460 u 420 u 360 u 430 u 400 u 430 u 400 u 400 u 360 u 
430 u 460 u 420 u 360 u 430 u 400 u 430 u 400 u 400 u 360 u 
430 u 460 u 420 u 360 u 430 u 400 u 430 u 400 u 400 u 360 u 
430 u 460 u 420 u 360 u 430 u 400 u 430 u 400 u 400 u 

430 u 60 J 460 u 420 u 360 u 430 u 400 u 430 u 460 400 u 360 u 

430 u 530 u 460 u 420 u 360 u 430 u 400 u 430 u 400 u 360 u 

430.U 530 u 460 u 420 u 360 u 430 u 400 u 430 u 460 u 400 u 400 u 360 u 

430 u 460 u 420 u 360 u 430 u 400 u 430 u 460 u 400 u 360 u 

430 u 460 u 360 u 430 u 430 u 460 u 400 u 400 u 360 u 
430 u 460 u 360 u 430 u 430 u 460 u 400 u 400 u 360 u 

1100 u 1300 u 1100 u 1000 u 1100 u 1000 u 1100 u 1000 u 1000 u 910 u 

430 so J 160 420 u 430 u 400 u 430 u 400 u 400 u 360 u 
430 u 530 u 460 u 420 u 430 u 400 u 430 u 400 u 400 u 360 u 

430 u 100 J 170 J 420 u 430 u 400 u 430 u 400 u 400 u 360 u 

4.4 7.3 4.2 u 3.7 u 4.2 u 4.1 u 3.9 u 
4.4 u 6 4.2 u 3.7 u 4.2 u 4.1 u 3.9 u 
4.4 u 2.1 J 4.2 u 3.7 u 4.2 u 4.1 u 3.9 u 
2.2 u 2.3 u 2.2 u 1.9 u 2.2 u 2.1 u 2 u 
2.2 u 2.3 u 2.2 u 1.9 u 2.2 u 2.1 u 2 u 
2.2 u 2.3 u 2.2 u 1.9 u 2.2 u 2.1 u 2 u 
22 u 23 u 22 u 19 u 22 u 21 u 20 u 

• .54 • 



• 
~ 

018 
n . 16$804 

inber 16-IMl4-03-D 
th Ran below around aurfacel 3·5 

SamnleDate 06f11/01 
AROCLOR·1221 22 u 
AROCLOR· 22 u 
AROCLOR· 22 u 
AROCLOR-1248 22 u 
AROCLOA· 1254 22 u 
AROCLOR· 1260 22 u 
BETA·BHC 2.2 u 
CHLORDANE 
CHLORDANE 111:CHNICALJ 

115 
2.2 u 
4.4 u 

:, 2.2 u 
4.4 u 

ENDOSULFAN SULFATE 4.4 u 

~YOE 
4.4 u 
4.4 u 

ENDRIN KETONE 4.4 u 

~El 
2.2 u 
2.2 u 
2.2 u 

HEPTACHLOR EPOXIDE 2.2 u 
KE PONE 
METHOXYCHLOR 2.9 J 
TOXAPHENE 44 u 

Or!lanoPhoa Pesticldee (untkrn 
OIMETHOATE 
DISULFOTON 
ETHYL PARATHION 
FAMPHUR 
METHYL PARATHION 
0 0 0-TRIETHYL PHOSPHOAOTHIOATE 
PHOAATE 
SULFOTEPP 

IC: 
DINOSEB 

250 u 
250 u 
250 u 

2.4·DINITROTOLUENE 250 u 
2,6-DINITROTOLUENE 250 u 
2·AMIN0-4,6-DINITAOTOLUENE 250 u 
2-NITROTOLUENE 250 u 
3·NITAOTOLUENE 250 u 
4-AMIN0-2 6-DINITAOTOLUENE 250 u 
4·NITROTOLUENE 250 u 

016 017 
18SB04 17MIP27•1W36 
16-8-04-05 17·8-33-03 
5.7 3·5 
06/11/01 0111~ 

28 u 
28 u 23 u 
28 u 23 u 

23 u 
23 u 

28 u 23 u 
2.8 u 2.3 u 

~ 
2.3 u 
4.6 u 

2.8 u 2.3 u 
5.3 u 4.6 u 
5.3 u 4.6 u 
5.3 u 4.6 u 
5.3 u 4.6 u 
5.3 u 4.6 u 
2 J 2.3 u 

2.8 u 2.3 u 
2.8 u 2.3 u 
2.8 u 2.3 u 

28 u 23 u 
u 46 u 

250 u 100 u 
250 u 100 u I 

• SUBSURFACE SOIL DATA(> 1') 
SWMU 18 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 
17MIP41·1W50-MW17S 17$801 
17-8-34-06 17·8-01·01 
6-8 1·3 

06/07/01 
22 u 
22 u 
22 u 
22 u 19 u 
22 u 19 u 
22 u 19 u 
2.2 u 1.9 u 

2.2 u 1.9 u 
4.2 u 3.7 u 
2.2 u 1.9 u 
4.2 u 3.7 u 

017 
175801 
17-8-01.(13 
3.5 
06/07/01 

u 
u 

23 u 
23 u 
23 u 
2.3 u 

2 
4.4 u 

4.2 u 

~ 
4.4 u 

4.2 u 4.4 u 
4.2 u 4.4 u 
4.2 u 7 4.4 u 
2.2 u 1.9 u 2.3 u 
2.2 u 1.9 u 2.3 u 
2.2 u 1.9 u 2.3 u 
2.2 u 1.9 u 2.3 u 

22 u 19 u 23 u 
42 u 37 u 44 u 

I 

100 u 250 u 250 u 
250 u 250 u 

u 
100U ± 250 u 250 u 

u 100 u 100 u 250 u 250 u 
250 u 200 u 200 u 250 u 250 u 
250 u 200 u 200 u 250 u 250 u 
250 u 200 u 200 u 250 u 250 u 
250 u 200 u 200 u 250 u 250 u 
250 u 200 u 200 u 250 u 250 u 
250 u 200 u 200 u 250 u 250 u 
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• 
017~ 017 

"Rf 17$801 178802 178 17SB03 
17·8-01 , 17·8·02-03 17· 01 17·8·03·03 
5.7 1·3 3·5 5·7 3.5 
06/07/01 ....... 1101 . 06/07/01 06/07/01 06106/01 

20 u 22 u 23 u 21 u 20 u 
20 u 22 u 23 u 21 u 20 u 
20 u 22 u 23 u 21 u 20 u 20 u 
20 u 22 u 23 u 21 u 20 u 20 u 
20 u 22 u 23 u 21 u 20 u 20 u 
20 u 22 u 23 u 21 u 20 u 

"" ll 
2U 

"·" u 
2.3 u 2.1 u 2 u 2 u 

2.2 u 2.3 u 2.1 u 2 u 2 u 
4.2 u 4.4 u 4.1 u 3.9 u 3.8 u 
2.2 u 2.3 u 2.1 u 2 u 2 u 

3.9 u 4.2 u 4.4 u 4.1 u 3.9 u 3.8 u 
3.9 u 4.2 u 4.4 u 4.1 u 3.9 u 3.8 u 
3.9 u 4.2 u 4.4 u 4.1 u 3.9 u 3.8 u 
3.9 u 4.2 u 4.4 u 4.1 u 3.9 u 3.8 u 
3.9 u 4.4 u 4.1 u 3.9 u 3.8 u 
2U 2.1 u 2 u 2 u 
2 u 2.1 u 2 u 2 u 
2 u 2.2 u 2.1 u 2 u 2 u 
2 u 2.2 u J 2.1 u 2 u 2 u 

20 u 21 u 20 u 20 u 
39 u 42 u 44 u 41 u 39 u 38 u 

I 

±=:::i 
250 u 250 u 250 u 250 u 250 u 250 u 

I '"'" LJ 250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 250 u 
250 u 250 u 

~~ 
250 u 250 u 250 u 

250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 250 u 



SWMU 016 016 
Samma Location 16SB04 16SB04 
SammaNumber 16-B-o4-03-0 16-8-04-05 
..-n Mlln<18 (below·nrounn Sllrf8C9) 3·5 5·7 
SamnleDete 06/11/01 06/11/01 
HMX. 500 u 500 u 
NITROBENZENE 250 u 250 u 
ROX 500 u 500 u 
TETRYL 650 u 650 u 
.. ,...,..,.,, .. 
ALUMINUM 26000 8820 I 
ANTIMONY 0.45 u 11 
ARSENIC 6.7 16.4 
BARIUM 71.2 580 
BERYLLIUM 0.43 0.26 u 
CADMIUM 0.03 u 17.3 
CALCIUM 1040 2970 
CHROMIUM 34 33.4 
COBALT 2.8 5.3 

ER 22 992 
23300 76000 

LEAD 39.3 398 

~ 
1750 1740 
36.2 310 
0.05 0.32 MERCURY 

NICKEL 6.4 36.7 
POTASSIUM 996 530 
SELENIUM 0.38 u 0.43 u 
SILVER 0.18 u 14.8 
SODIUM 1090 4720 
THALLIUM 0.82 2.2 

5 
42.4 15.4 

56.1 J 15700 
Panuneters •mm""' 

E I 1.3 u 1.6 u 
I TOTAL OtieANIC CARBON I I I 

TOTAL SOLIDS I I 

•• 

017 
17MIP27·1W36 
17....,.......,. 
3·5 
01/18/05 

200 u 
100 u 
200 u 
250 u 

6100 
u 

5.2 
68.2 
0.21 
0.56 
1100 
12.4 
1.1 

39.7 
10400 
n.1 
584 

29.9 J 
0.08 
7.6 
277 

0.29 u 
0.2 
333 

0.32 u 
13.5 
302 

0.41 J 
26000 I 
72% I 

SUBSURFACE SOIL DATA(> 1') 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 
17MIP41-1WSO-MW17S 17SB01 
17·8-34-06 .· 17-IMJ1-01 
6·8 1·3 
01118/05 06/07/01 

200 u 500 u 
100 u 250 u 
200 u 500 u 
250 u 650 u 

9120 14200 
0.23 u 0.36 u 

4.1 4.5 
64.1 29.6 
0.87 0.33 u 
0.18 0.04 u 
1010 967 
15;4 15.8 
4. 1.4 

0.95 0.94 u 
15200 12400 

5.8 8.4 
1130 842 

26.8 J 34 
0.01 0.02 u 
4.1 4 
313 422 

0.36 u 0.3 u 
0.07 u 0.1 u 

981 92 u 
0.97 u 0.47 u 

19.5 22.5 
13.9 10.5 

0.3 J I 1.1 u t 
720 I I 

78 % . I I 

• 

017 017 017 017 017 017 1017 
17SB01 17SB01 17SB02 17SB02 17SB02 1 7SB03 
17·B-01-o3 17·1-01-0S 17-8-02-01 17-B-o2-03 17-IM12-05 17-8-03-Qt 17·8-03·03 
3.5 5.7 1·3 3·5 5.7 1·3 3·5 
06/07/01 06/07/01 06/07/01 06/07/01 06/07/01 06/06/01 06/06/01 

500 u 500 u 500 u 500 u 500 u 500 u 500 u 
250 u 250 u 250 u 250 u 250 u 250 u 250 u 
500 u 500 u u 500 u 500 u 500 u 500 u 
650 u 650 u u 650 u 650 u 650 u 650 u 

15000 8780 8220 12700 38000 19700 
0.42 u 0.4 u 0.31 u 0.44 u 0.35 u 0.31 u 
2.5 u 2U 4 1.8 u 5.7 11.5 6.6 

45.6 29.4 21.9 32.7 34.7 38.2 21.4 
0.38 u 0.47 u 0.3 u 0.4 u 0.46 u 0.28 u 
0.03 u 0.03 u 0.02 u 0.03 u 0.14 u 0.09 u 

967 1110 1120 . 1340 2600 3420 1330 
18.3 25 17.4 14.4 20.5 48.8 23.5 
1.8 1.9 o* 1.4 1.4 3 1.4 
3.3 . , .. 0.93 u 0.64 u 2.7 1.6 u 

11400 14100 17000 10500 16000 31800 16200 
6 6.9 4.4 5.4 6 10.3 8.6 

1120 1490 878 1040 1250 2140 1010 
42.7 27 :tr-+c 19.9 20.8 12.2 49.4 34.3 

0.02 u O.Q1 ' 0.01 u 0.03 u 0.14 O.Q1 U 
5.4 5.1 2.5 2.4 2.6 8.2 4.2 
658 983 420 487 359 1220 619 

0.35 u 0.35 u 0.33 u 0.26 u 0.36 u 0.29 u 0.26 u 
0.12 u 0.12 u Oc11 U 0.09 u 0.12 u 0.1 u 0.09 u 
85.3 u 

~ 
72.8 u 72.3 u 92.7 u 65.8 u 48.9 u 

0.54 u 0.51 u 0.41 u 0.57 u 0.9 u 0.4 u 
22.2 ' 25.9 16.1 29.9 62.2 29.6 
12.3 I. 14.3 10.1 9.9 14.1 25.8 13.7 

1.3 u I 1.2 u I 1.3 u I 1.4 u I 1.3 u I 1.2 u I 1.2 u 
I I 

I I I I I 

• 



• 
SWMU 017 017 017 017 
Sample Location 17SB03 17SB04 17SB04 17SB04 
Samole Number 17·B·03-05 17·8-04-01 17·8-04-03 17-B-04-05 
Depth Ranae Cbelow around surface! 5·7 1·3 3·5 5·7 
SamoleDate 06/06/01 06/06/01 06/06/01 06/06/01 
Volatile Oraanics CuatKa1 
1, 1, 1,2· TETRACHLOROETHANE 
1, 1, 1 ·TRICHLOROETHANE 6 u 6 u 6U 6 u 
1, 1,2,2, TETRACHLOROETHANE 6 u 6 u 6U 6 u 
1, 1,2-TRICHLOROETHANE 6U 6 u 6 u 6 u 
1, 1,2-TRICHLOROTRIFLUOROETHANE 6U 6 u 6U 6 u 
1, 1 ·DICHLOROETHANE 6U 6 u 6U 6 u 
1, 1-DICHLOROETHENE 6 u 6 u 6 u 6 u 
1,2,3-TRICHLOROPROPANE 
1,2,4· TRICHLOROBENZENE 6 u 6 u 6U 6 u 
1,2,4· TRIMETHYLBENZENE 
1,2·DIBROM0-3·CHLOROPROPANE 6 u 6 u 6 u 6 u 
1,2·DIBROMOETHANE 6 u 6 u 6 u 6 u 
1,2-DICHLOROBENZENE 6 u 6 u 6 u 6 u 
1,2-DICHLOROETHANE 6 u 6 u 6 u 6 u 
1,2-DICHLOROPROPANE 6 u 6 u 6 u 6 u 
1,3,5· TRIMETHYLBENZENE 
1,3-DICHLOROBENZENE 6 u 6 u 6 u 6 u 
1,4-DICHLOROBENZENE 6 u 6 u 6 u 6 u 
1,4-DIOXANE 
2·BUTANONE 6 u 6 u 6 u 6 u 
2-HEXANONE 6 u 6 u 6 u 6 u 
3·CHLOROPROPENE 
4-METHYL-2-PENTANONE 6 u 6 u 6 u 6 u 
ACETONE 27 u 540 160 80 u 
ACETONITRILE 
AC ROLE IN 
ACRYLONITRILE 
BENZENE 6 u 6 u 6 u 6 u 
BROMODICHLOROMETHANE 6 u 6 u 6 u 6 u 
BROMOFORM 6 u 6 u 6 u 6 u 
BROMOMETHANE 6 u 6 u 6 u 6U 
CARBON DISULFIDE 6 u 6 u 6 u 6 u 
CARBON TETRACHLORIDE 6 u 6 u 6 u 6 u 
CHLOROBENZENE 6 u 6 u 6 u 6 u 
CHLORODIBROMOMETHANE 6 u 6 u 6 u 6 u 
CHLOROETHANE 6 u 6 u 6U 6 u 
CHLOROFORM 6 u 6 u 6U 6 u 
CHLOROMETHANE 6 u 6 u 6U 6 u 
CHLOROPRENE 
CIS-1,2-DICHLOROETHENE 6 u 6 u 6 u 6 u 
CIS· 1,3-DICHLOROPROPENE 6 u 6 u 6 u 6 u 
CYCLOHEXANE 6 u 6 u 6 u 6 u 
DIBROMOMETHANE 
DICHLORODIFLUOROMETHANE 6 u 6 u 6 u 6 u 
ETHYL METHACRYLATE 
ETHYLBENZENE 6 u 6 u 6 u 6 u 
ISOBUTANOL 
ISOPROPYLBENZENE 6 u 6 u 6 u 6 u 
M+P·XYLENES 

• SUBSURFACE SOIL DATA(> 1'} 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 
17SB04 17SB04 
17·B-04-05-AVG 17·8"04-05-D 
5·7 5·7 
06/06/01 06/06/01 

5.5 u 5 u 
5.5 u 5 u 
5.5 u 5 u 
5.5 u 5 u 
5.5 u 5 u 
5.5 u 5 u 

5.5 u 5 u 

5.5 u 5 u 
5.5 u 5 u 
5.5 u 5 u 
5.5 u 5 u 
5.5 u 5 u 

5.5 u 5 u 
5.5 u 5 u 

5.5 u 5 u 
5.5 u 5 u 

5.5 u 5 u 
90 u 100 u 

5.5 u 5 u 
5.5 u 5 u 
5.5 u 5 u 
5.5 u 5 u 
5.5 u 5 u 
5.5 u. 5 u 
5.5 u 5 u 
5.5 u 5 u 
5.5 u 5 u 
5.5 u 5 u 
5.5 u 5 u 

5.5 u 5 u 
5.5 u 5 u 
5.5 u 5 u 

5.5 u 5 u 

5.5 u 5 u 

5.5 u 5 u 
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017 017 
17SB05 17$805 
17·B·05-01 17·B·05-03 
1·3 3·5 
06/06/01 06/06/01 

6 u 6 u 
6 u 6 u 
6U 6 u 
6U 6U 
6 u 6U 
6U 6U 

6 u 6U 

6 u 6U 
6 u 6 u 
6 u 6 u 
6 u 6 u 
6 u 6 u 

6 u 6 u 
6 u 6 u 

6 u 6 u 
6 u 6 u 

6 u 6 u 
1100 720 

6U 6 u 
6 u 6 u 
6 u 6 u 
6 u 6 u 
6U 6 u 
6 u 6 u 
6U 6 u 
6 u 6 u 
6 u 6 u 
6 u 6 u 
6 u 6 u 

6 u 6 u 
6 u 6 u 
6U 6 u 

6 u 6 u 

6 u 6 u 

6 u 6 u 

•• 
017 017 017 017 017 
17SB05 17SB06 17SB06 17S806 17$807 
17·B-05-05 17·8-06-01 17·8·06·03 17·8·06-05 17-8-07·01 
5.7 1·3 3.5 5·7 1·3 
06/06/01 06/06/01 06/06/01 06/06/01 06/06/01 

5 u 6 u 6 u 6 u 6 u 
5 u 6 u 6 u 6 u 6 u 
5 u 6 u 6 u 6 u 6 u 
SU 6 u 6 u 6 u 6 u 
5 u 6 u 6 u 6 u 6 u 
5 u 6 u 6 u 6 u 6 u 

5 u 6 u 6 u 6 u 6 u 

5 u 6 u 6 u 6 u 6 u 
5 u 6 u 6 u 6 u 6 u 
5 u 6 u 6 u 6 u 6 u 
5 u 6 u 6 u 6 u 6 u 
5 u 6 u 6 u 6 u 6 u 

5 u 6 u 6 u 6 u 6 u 
5 u 6 u 6 u 6 u 6 u 

5 u 6 u 6 u 6 u 6 u 
5 u 6 u 6 u 6 u 6 u 

5 u 6 u 6 u 6 u 6 u 
59 u 1300 2000 1200 24 u 

5 u 6 u 6 u 6 u 6 u 
5 u 6 u 6 u 6 u 6 u 
5 u 6 u 6 u 6 u 6 u 
5 u 6 u 6 u 6 u 6 u 
5 u 6 u 6 u 6 u 6 u 
5 u 6 u 6 u 6 u 6 u 
5 u 6 u 6 u 6 u 6 u 
5 u 6 u 6 u 6 u 6 u 
5 u 6 u 6 u 6 u 6 u 
5 u 6 u 6 u 6 u 6 u 
5 u 6 u 6 u 6 u 6 u 

5 u 6 u 6 u 6 u 6 u 
5 u 6 u 6 u 6 u 6 u 
5 u 6 u 6 u 6 u 6 u 

5 u 6 u 6 u 6 u 6 u 

5 u 6 u 6 u 6 u 6 u 

5 u 6 u 6 u 6 u 6 u 



SWMU 017 
SamDle Location 17SB03 
SamDle Number 17·8-03-05 
DeDth Ranae !below around surface! 5-7 
SamnleDate 06/06/01 
METHACRYLONITRILE 
METHYL ACETATE 6 u 
METHYLCYCLOHEXANE 6 u 
METHYL IODIDE 
METHYL METHACRYLATE 
METHYL TEAT-BUTYL ETHER 6U 
METHYLENE CHLORIDE 6U 
0-XYLENE 
PENTACHLOROETHANE 
PROPIONITRILE 
STYRENE 6U 
TETRACHLOROETHENE 6 u 
TOLUENE 6U 
TOTAL 1,2-DICHLOROETHENE 
TOTAL XYLENES 6U 
TRANS-1,2·DICHLOROETHENE 6U 
TRANS-1,3-DICHLOROPROPENE 6U 
TRANS· 1,4-DICHLOR0-2·BUTENE 
TRICHLOROETHENE 6 u 
TRICHLOROFLUOROMETHANE 6U 
VINYL ACETATE 
VINYL CHLORIDE 6 u 

Semivolatile Oraanics (unlknl 
1,1-BIPHENYL 400 u 
1,2,4,5-TETRACHLOROBENZENE 
1,3,5-TRINITROBENZENE 
1,3-DINITROBENZENE 
1,4-NAPHTHOQUINONE 
1,4-PHENYLENEDIAMINE 
1 ·NAPHTHYLAMINE 
2,2'·0XYBIS(1-CHLOROPROPANEl 400 u 
2,3,4,6· TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 1000 u 
2,4,6· TRICHLOROPHENOL 400 u 
2.4-DICHLOROPHENOL 400 u 
2,4-DIMETHYLPHENOL 400 u 
2,4-DINITROPHENOL 1000 u 
2,4-DINITROTOLUENE 400 u 
2,6-DICHLOROPHENOL 
2,6-DINITROTOLUENE 400 u 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 400 u 
2·CHLOROPHENOL 400 u 
2-METHYLNAPHTHALENE 400 u 
2-METHYLPHENOL 400 u 
2-NAPHTHYLAMINE 
2·NITROANILINE 1000 u 
2-NITROPHENOL 400 u 
2-PICOLINE 
3&4-METHYLPHENOL 

• 

017 017 017 
17SB04 17SB04 17SB04 
17·B-04-o1 17·B-o4-03 17·8-04-05 
1·3 3·5 5·7 
06/06/01 06/06/01 06/06/01 

6U 6 u 6 u 
6U 6U 6U 

6 u 6 u 6 u 
6 u 6 u 6 u 

6 u 6U 6U 
6 u 6 u 6U 
6 u 6 u 6 u 

6 u 6 u 6U 
6 u 6 u 6U 
6 u 6 u 6 UR 

6 u 6 u 6 u 
6 u 6 u 6 u 

6 u 6 u 6 u 

400 u 430 u 2000 u 

400 u 430 u 2000 u 

1000 u 1100 u 5000 u 
400 u 430 u 2000 u 
400 u 430 u 2000 u 
400 u 430 u 2000 u 
1000 u 1100 u 5000 u 
400 u 430 u 2000 u 

400 u 430 u 2000 u 

400 u 430 u 2000 u 
400 u 430 u 2000 u 
400 u 430 u 2000 u 
400 u 430 u 2000 u 

1000 u 1100 u 5000 u 
400 u 430 u 2000 u 

SUBSURFACE SOIL DATA(> 1') 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 
17SB04 17SB04 
17·8-04-05-AVG- 17·8-04-05-D 
5·7 5·7 
06l06/01 06/06/01 

5.5 u 5 u 
5.5 u 5 u 

5.5 u 5 u 
5.5 u 5 u 

5.5 u 5 u 
5.5 u 5 u 
5.5 u 5 u 

5.5 u 5 u 
5.5 u 5 u 
5 u 5 u 

5.5 u 5 u 
5.5 u 5 u 

5.5 u 5 u 

1200 u 400 u 

1200 u 400 u 

3000 u 1000 u 
1200 u 400 u 
1200 u 400 u 
1200 u 400 u 
3000 u 1000 u 
1200 u 400 u 

1200 u 400 u 

1200 u 400 u 
1200 u 400 u 
1200 u 400 u 
1200 u 400 u 

3000 u 1000 u 
1200 u 400 u 

• 

017 017 017 017 017 017 017 
17SB05 17SB05 17SB05 17SB06 17SB06 17SB06 17SB07 
17·B-o5·01 17·B·OS-03 17·8-0S-05 17-B-06-01 17-B-06-03 17·8·06-05 17·8-07-01 
1·3 3·5 5·7 1·3 3·5 5-7 1-3 
06/06/01 06/06/01 06/06/01 06/06101 06/06101 06106101 06/06/01 

6 u 6 u 5 u 6 u 6 u 6 u 6 u 
6 u 6 u 5 u 6 u 6 u 6 u 6 u 

6 u 6U 5 u 6U 6 u 6 u 6 u 
6 u 6 u 5 u 6 u 6 u 6 u 6 u 

6 u 6 u 5 u 6U 6 u 6 u 6 u 
6 u 6 u 5 u 6 u 6 u 6 u 6 u 
6 u 6 u 5 u 6 u 6 u 6 u 6 u 

6 u 6 u 5 u 6 u 6 u 6 u 6 u 
6 u 6 u 5 u 6 u 6 u 6 u 6 u 
6 u 6 u 5 u 6 u 6 u 6 u 6 UR 

6 u 6 u 5 u 6U 6 u 6 u 6 u 
6 u 6 u 5 u 6 u 6 u 6 u 6 u 

6U 6 u 5 u 6U 6 u 6 u 6 u 

400 u 400 u 400 u 430 u 400 u 430 u 400 u 

400 u 400 u 400 u 430 u 400 u 430 u 400 u 

1000 u 1000 u 1000 u 1100 u 1000 u 1100 u 1000 u 
400 u 400 u 400 u 430 u 400 u 430 u 400 u 
400 u 400 u 400 u 430 u 400 u 430 u 400 u 
400 u 400 u 400 u 430 u 400 u 430 u 400 u 
1000 u 1000 u 1000 u 1100 u 1000 u 1100 u 1000 u 
400 u 400 u 400 u 430 u 400 u 430 u 400 u 

400 u 400 u 400 u 430 u 400 u 430 u 400 u 

400 u 400 u 400 u 430 u 400 u 430 u 400 u 
400 u 400 u 400 u 430 u 400 u 430 u 400 u 
400 u 400 u 400 u 430 u 400 u 430 u 400 u 
400 u 400 u 400 u 430 u 400 u 430 u 400 u 

1000 u 1000 u 1000 u 1100 u 1000 u 1100 u 1000 u 
400 u 400 u 400 u 430 u 400 u 430 u 400 u 

• 



• • • ·SUBSURFACE SOIL DATA(> 1'} 
SWllU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 017 017 017 017 017 017 017 017 
BO 17SB04 17SB04 17SB04 17SB04 17SB04 17SBOS 17SB05 17SBOS 17SB06 17SB07 

17-8-04-01 1Nl.o4-03 17-8-04-05 17•B-o4-05-AVG 17·8-04-05-D 17-S.OS.Ot 17-S.0S.03 17·8·05-05 17·9·06'-01 5 17·6·07-01 
5·7 1•3 3·5 5·7 5·7 5·7 1·3 3.5 5·7 1·3 1 • 3 
06/06l01 06/06/01 06/06l01 06/06l01 06/06(01 06/06l01 06/06(01 06/06(01 06/06/01 06/06101 06/06/01 

400 UR 400 UR 430 UR 2000 UR 1200 UR 400 UR 400 UR 400 UR 400 UR 430 UR 400 UR 

1000 u 1000 u 1100 u 5000 u 3000 u 1000 u 1000 u 1000 u 1000 u 1000 u 1100 u 1000 u 
1000 u 1000 u 1100 u 5000 u 3000 u 1000 u 1000 u 1000 u 1000 u 1000 u 1100 u 1000 u 

400 u u 430 u 2000 u 1200 u 400 u 400 u 430 u 400 u 
400 u u 430 u 2000 u 1200 u 400 u 400 u 430 u 400 u 
400 u 400 u 430 u 2000 u 1200 u 400 u 400 u 430 u 400 u 
400 u 400 u 430 u 2000 u 1200 u 400 u 400 u 430 u 400 u 
400 u 400 u 430 u 2000 u 1200 u 400 u 400 u 430 u 400 u 
1000 u 1000 u 1100 u 5000 u 3000 u 1000 u 1000 u 1100 u 1000 u 
1000 u 1000 u 1100 u 5000 u 3000 u 1000 u 1000 u 1100 u 1000 u 

400 u 400 u 430 u 1200 u 400 u 400 u 400 u 430 u 400 u 
400 u 400 u 430 u 1200 u 400 u 400 u 400 u 430 u 400 u 
400 u 400 u 430 u 1200 u 400 u 400 u 400 u 430 u 400 u 

400 u 400 u 430 u 2000 u 1200 u 400 u 400 u 400 u 430 u 400 u 

430 u. 2000 u 1200 u 400 u 400 u 400 u 430 u 430 u 400 u 
430 u 2000 u 1200 u 400 u 400 u 400 u 430 u 430 u 400 u 
430 u 2000 u 1200 u 400 u 400 u 400 u 430 u 430 u 400 u 
430 u 2000 u 1200 u 400 u 400 u 400 u 430 u 430 u 400 u 
430 u 2000 u 1200 u 400 u 400 u 400 u 430 u 430 u 400 u 
430 u 2000 u 1200 u 400 u 400 u 400 u 430 u 430 u 400 u 
430 u 2000 u 1200 u 400 u 400 u 400 u 430 u 430 u 400 u 

400 u 1200 u 400 u 400 u 400 u 430 u 430 u 400 u 
400 u 1200 u 400 u 400 u 400 u 430 u 430 u 400 

400 u 1200 u 400 u 400 u 400 u 430 u 400 u 430 u 400 u 
400 IJ 1200 u 400 u 400 u 400 u 430 u 400 u 430 u 400 u 
400 u 1200 u 400 u 400 u 400 u 430 u 400 u 430 u 400 u 
400 u 1200 u 400 u 400 u 400 u 430 u 400 u 430 u 400 u 

400 u 430 u 2000 u 1200 u 400 u 400 u 400 u 400 u 430 u 400 u 430 u 400 u 
400 u 430 u 2000 u 1200 u 400 u 400 u 400 u 400 u 430 u 400 u 430 u 400 u 
400 u 430 u 2000 u 1200 u 400 u 400 u 400 u 400 u 430 u 400 u 430 u 400 u 

400 u 2000 u 400 u 400 u 430 u 400 u 430 u 400 u 
400 u 2000 u 400 u 400 u 430 u 400 u 430 u 400 u 
400 u 2000 u 400 u 400 u 430 u 400 u 430 u 400 u 

400 u 2000 u 1200 u 400 u 400 u 400 u 400 u 430 u 400 u 430 u 400 u 
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SWMU 017 017 

---~-
178803 178804 
17·8-03-05 17·8-04-01 
5.7 1·3 

. 06/06l01 06/06l01 
ETHYL PARATHION m FLUOHANTHENE 400 u 
FLUORENE 400 u 
HEXACHLOROBENZENE 400 u 
HEXACHLORO 400 u 400 u 
HEXACHLOR IENE 400 u 400 u 
HEXACHLOR 400 u 400 u 
HEXACHLOROPHENE 
~OROPROPENE 

RENE 400 u 400 u 
I 
ISOPHORONE 400 u 400 u 
ISOSAFROLE 
KEPONE 

FONATE 
E 

400 u 400 u 

N ENYLAMINE 400 u 400 u 
N 'U: I 1'1Yi-AMINE 
N LINE 
N 
'N·NITROSOPYRROLIOINE 
NAPHTHALENE 400 u 400 u 

400 u 400 u .PHOSPHOROTHIOATE 
NO)AZOBENZENE 

PENTACHLOROBENZENE 

~ENE 
L 1000 u 1000 u 

PHENACETIN 
PHENANTHRENE 400 u 400 u 

• 
400 u 400 u 

400 u 400 u 

THIONAZIN 
Pesitlck:IMIPC8a {un11<n1 

~ 
4U 3.8 u 
4U 3.8 u 
4 u 3.8 u 

ALDRIN 2U 2 u 
ALPHA·SHC 2 u 2U 
-ORDANE 2 u 2 u 

1016 20 u 20 u 

• 

017 017 
178904 178804 
17·9-04-03 17-8-04-05 
3.5 5.7 
06/06l01 06/06l01 

430 u 2000 u 
430 u u 
430 u u 
4.'ill u 2000 u 
430 u 2000 u 
430 U. 2000 u 

430 u 2000 u 

430 u 2000 u 

430 u 2000 u 

430 u u 

430 u 2000 u 
430 u 2000 u 

1100 u 5000 u 

430 u 2000 u 
430 u 2000 u 

430 u 2000 u 

4.1 u 4 u 
4.1 u 4 u 
4.1 u 4U 
2.1 u 2U 
2.1 u 2U 
2.1 u 2 u 
21 u 20 u 

SU8SUAFACE SOIL DATA(> 1') 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 
017 =lk 178804 178804 

17·8-04-05-AVG 17-IMl4-0S-D 1 
5·7 5· 7 • 
unrunru1 06/06l01 06/06/01 

1200 u 400 u 400 u 
1200 u 400 u 400 u 
1200 u 400 u 400 u 
1200 u 400 u 400 u 
1200 u 400 u 400 u 
1200 u 400 u 400 u 

1200 u 400 u 400 u 
1200 u 400 u 400 u 

u 400 u 400 u 

1200 u 400 u 400 u 

1200 u 400 u 400 u 
1200 u 400 u ..... lJ 

' 

3000 u 1000 u 1000 u 

1200 u 400 u 400 u 
1200 u 400 u 400 u 

1200 u 400 u 400 u 

3.95 u 3.9 u 4 u 
3.95 u 3.9 u 4U 
3.95 u 3.9 u 4U 

2 u 2U 2 u 
2 u 2 u 2U 
2 u 2 u . 2 u 

20 u 20 u 20 u 

• 

~ 
017 017 017 017 017 
17SB06 17SB06 17SB06 17SB06 17$807 
17-8-05-05 17·8-06-01 17·8-06·03 17-8-06-05 17·B·07·01 

3·5 . 5•7 1·3 3.5 5·7 1·3 
06l06/01 06/06(01 0611'16/01 06/06/01 06/06/01 06/06/01 

400 u 400 u 430 u 400 u 430 u 400 u 
400 u 400 u 430 u 400 u 430 u 400 u 
400 u 400 u 430 u 

ff~ 
430 u 400 u 

400 u 400 u 430 u 430 u 400 u 
400 u 400 u 430 u 430 u 400 u 
400 u 400 u 430 u 400 u 430 u 400 u 

400 u 400 u 430 u 400 u 430 u 400 u 

400 u 400 u 430 u 400 u 430 u 400 u 

400 u 400 u 430 u 400 u 430 u 400 u 

400 u 400 u 430 u 400 u 430 u 400 u 
I 

400 u 400 u 430 u 400 u 430 u 400 u 
400 u 400 u 430 u 400 u 430 u 400 u 

1000 u 1000 u 1100 u 1000 u 1100 u 1000 u 

400 u 430 u 400 u 430 u 400 u 
400 u 430 u 400 u 430 u 400 u 

400 u 400 u 430 u 400 u 430 u 400 u 

4U 4 u 4.2 u 4.1 u 4.3 .U 3.8 u 
4U 4 u 4.2 u 4.1 u 4.3 u 3.8 u 
4U 4 u 4.2 u 4.1 u 4.3 u 3,8 u 

2.1 u 2.1 u 2.2 u 2.1 u 2.2 u 2 u 
2.1 u 2.1 u 2.2 u 2.1 u 2.2 u 2 u 
2.1 u 2.1 u 2.2 u 2.1 u 2.2 u 2 u 
21 u 21 u 22 u 21 u 22 u 20 u 

• 



• • • 
SUBSURFACE SOIL DATA(> 1') 

SWMU 16 AND 17 
NWS CHARLESTON, SOUTH CAROLINA 

SWMU 017 017 017 1017 017 017 017 017 1017 017 

~ 
017 

Samnle location 17S803 17S804 178804 r- r~ 
178804 178805 17SB05 111 .... 05 17SB06 17SB07 

~aroundsurfacel 
17-19.0S-05 17·8·04-01 17-8-04-03 B-04-05-AVG 17·&-04-05-D 17·8-05-01 17·8-05-03 17-8-05-05 17·8..oG-01 17-8-07·01 
5·7 1·3 3·5 7 5·7 1·3 3·5 5·7 1·3 

05 
1·3 

06/06/01 06/06/01 06106/01 1 06/06/01 

~ 
06/06/01 06l06/01 06/06/01 06/06/01 

AROCLOR-1221 20 u 20 u 21 u 20 u 20 u 21 u & 22U 21 u 22 u 20 u 
AROCLOR-1232 20 u 20 u 21 u 20U 20U 20 u 21 u 21 u 22 u 20 u 
AROCLOR· 1242 20 u 20 u 21 u 20 u 20 u 20 u 21 u ""M 21 u 22 u 20 u 
AROCLOR· 1248 20 u I 20 U 21 u 20 u 20 u 20 u 21 u 21 u u 21 u 22 20 u 
AROCLOR· 1254 20 u 20 u 21 u 20 u 20 u 20 u 21 u 21 u 21 u 22 u 
AROCLOR-1260 20 u 20 u 21 u 20 u 20 u 20 u 20 u 21 u 21 u 21 u 22 u 20 u 
BETA·BHC 2 u 2 u 2.1 u 2 u 2 u 2U 2 u 2.1 u 2.1 u 2.2 u 2.1 u 2.2 u 2 u 
CHLORDANE 
CHLORDANE 1 1 t:CHNICAL> 
DELTA·BHC 2 u 2 u 2.1 u 2 u 2U 2 u 2 u 2.1 u 2.1 u 2.2 u 2.1 u 2.2 u 2 u 
DIELDRIN 4 u 3.8 u 4.1 u 4U 3.95 u 3.9 u 4 u 4 u 4 u 4.2 u 4.1 u 4.3 u 3.8 u 

~· 
2 u 2 u 2.1 u 2U 2 u 2 u 2 u u 2.1 u 2.2 u 2.1 u 2.2 u 2 u 

n 4U 3.8 u 4.1 u 4 u 3.95 u 3.9 u 4U 4 u 4 u 4.2 u 4.1 u 4.3 u 3.8 u 
SULFATE 4 u 3.8 u 4.1 u 4U 3.95 u 

$ 
4U 4U 4 u 4.2 u 4.1 u 4.3 u 3.8 u 

4U 3.8 u 4.1 u 4U 3.95 u 4U 4U 4 u 4.2 u 4.1 u 4.3 u 3.8 u 

~ 
4 u 3.8 u 4.1 u ' 4 u 3.95 u 4 u 4 u 4 u 4.2 u 4.1 u 4.3 u 3.8 u 
4 u 3.8 u 4.1 u 4U 3.95 u 0.79 J 4 u 4 u 4.2 u 4.1 u 4.3 u 3.8 u 
2U 2 u 2.1 u 2 u 2 u 2 u 2.1 u 2.1 u 2.2 u 2.1 u 2.2 u 2 u 
2 u 2 u 2.1 u 2 u 2 u 2 u 2 u 2.1 u 2.1 u 2.2 u 2.1 u 2.2 u 2 u 

HEPTACHLOR 2 u 2 u 2.1 u 2 u 2 u 2 u 2 u 2.1 u 2.1 u 
p~ 

2.1 u 2.2 u 2 u 
HEPTACHLOR EPOXIOE 2 u 2 u 2.1 u 2 u 2 u 2 u 2 u 2.1 u 2.1 u 2.2 u 2 u 

~ 20 u 21 u 20 l 20 u 20 u 20 u 21 u 21 u I 22 u 21 u 22 u 20 u 
40 u I 38 u 41 u 40 39 u 40 u 40 u 40 u I 42 u 41 u 43 u 38 u 

OraanoPhos Pesticides lualkal 
DIMETHOATE 
DISULFOTON 
ETHYL PARATHION 
FAMPHUR 
METHYL PARATHION 
0,0 0-TRIETHYL PHOSPHOROTHIOATE 
PHORATE 
SULFOTEPP 
THIONAZJN 

Herbicides """"n' 
24,5-T 
2 4 5-TP ISILVEXl 
2,4-0 
DI NOSES 

- 250 u 

:I·~ 
250 u 250 u 250 u 250 u 

I 
250 u 250 u 250 u 250 u 250 u 

250 u 250 u 250 u 250 u 250 u 250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 250 u 250 u 250 u 250 u 250 u 250 u 

2 6-DINITROTOLUENE 250 u 250 u 250 u 250 u 

=I~ 
250 u 250 u 250 u 250 u 250 u 250 u 

2-AMIN0-4,6-DINITROTOLUENE 250 u 250 u 250 u 250 u 250 u 250 u 250 u 250 u 250 u 250 u 
2-NITROTOLUENE 250 u 

250 u::ftm 250 u 
=t 

250 u 250 u 250 u 250 u 250 u 250 u 

~e 250 u 250 u u 250 u 250 u 250 u 250 u 250 u 250 u 250 u 250 u 250 u 
ITROTOLUENE 250 u 250 u 250 u ,~ u 250 u 250 u 250 u 250 u 250 u 250 u 250 u 250 u 

4·NITROTOLUENE 250 u 250 u u 250 u 250 u I 250 u 250 u 250 u 250 u 250 u 250 u 250 u 250 u 
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ISWMU 017 017 017 
ISamole Location 17SB03 17SB04 17SB04 

~Number . 
17-8-03-05 17-B-04-01 17-8-04-03 

......... "'"""" nrnund eurfacel 5.7 1·3 3·5 

-Oat• 06/06/01 06/06f01 06/06f01 
HMX 500 u 500 u 500 u 
NITRoBENZENE 250 u 250 u 250 u 
ROX 500 u 500 u 
TETRYL 650 u 650 u 

.1mnnm1 

• 
. 13200 28400 18300 
0.3 u 0.33 u 0.31 u 

3.4 11.7 6.5 
M 

~ EW 
27.7 

BERYWUM J 0.28 u 
CADMIUM . 0.1 u 
CALCIUM 715 2010 1310 
CHROMIUM ·. 25 38.5 22.4 
COBALT 2.5 1.7 1.6 
""'PER 1.7 u 2 1.3 

IRON 14000 25400 16100 
LEAD 11.8 9.5 7.9 - - 1350 1850 1180 

29.9 37.2 31.5 
0.01 u 0.01 0.01 

NICN::L 6.1 3.4 3.4 
l'OTAS!SIUM 1270 612 436 
SELENIUM 0.25 u 0.28 u 0.25 u 
SILVER 0.09 u 0,16 u 0.1 u 
SODIUM 164 u 54.1 u 37.6 u 
IHAU.IUM 0.39 u 0.87 u 0.4 u 
VANADIUM 28.6 51.1 3Q.2 
ZINC 14.4 20.6 13.9 

us Parameters lmtllkal 

I 1.2 u I 1.2 u I 1.3 u 
TOTAL CARBON I 

I TOTAL I I I 

• 

017 
17SB04 
17·8-04-05 
5·7 
06/06/01 

500 u 
250 u 
500 u 
650 u 

14500 
0.37 u 
2.4 u 

41.8 
0.36 u 
0.14 u 

1190 
21.4 
1.8 

2.1 u 
13700 

6 
1430 
39.3 

0.01 u 
2;e 
557 

0.31 u 
0.1 u 
16.5 u 
0.48 u 

28.2 
14.6 

I 1.2 u 
I 
I 

SUBSURFACE SOIL DATA(> 1') 
. SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 .. 017 
04 17SB04 17SB05 

17·8-04-05-AVG 17·8-o+os-D 17·B-OS-01 
5·7 5·7 1-3 
06/06f01 lllllllMl1 06/06/01 

500 u 500 u 500 u 
250 u 250 u 250 u 
500 u 500 u 
650 u 650.U 

15250 16000 32700 
0.365 u 0.36 u 0.44 u 

2.45. 3.7 4.3 
38.2 34.6 34 

0.375 u 0.39 u. 0.55 
0.12 u 0.1 u 0.03 u 

1185 1180 509 
22.25 23.1 43.2 

1.7 1.6 4.4 
1.925 2.8 2.5 
14400 15100 21400 
6.35 6.7 10.7 
1400 1370 2160 
37.55 35.6 33 

O.Q1 U O.Q1 U 0.01 u 
2.65 2.9 10.1 
552.5 546 867 

0.305 u o.s u 0.36 u 
0.1 u 0.1 u 0.25 u 

34.75 u 51 u 235 u 
0.475 u 0.47 u 0.57 u 

28.05 27.9 48.2 
14.3 14 24.5 

I 1.2 u I 1.2 u I 1.2 u 
.I 

I I I 

017 017 017 017 017~17 
17SB05 17SB05 17SB06 17SB06 17S806 17$807 
17-B-05-03 17-S-OS-05 17-B-06-01 17·8-06-03 17·8 17·8·07·01 
3.5 5·7 1·3 3·5 5·7 1·3 
06/06/01 06/08/01 06/06/01 06/06/01 06/06l01 

500 u 500 u 500U 
~~ 

500 u 
250 u 250 u 250 u 250 u 250 u 
500 u 500 u 500 u 500 u 500 u 500 u 
650 u 650 u 650 u 650 u 650 u 650 u 

21900 7430 27400 31600 19700 18800 
0.27 u o.42 u 0.64 u 0.34 u 0.35 u 0.36 u 

1.8 2.4 10.4 2.3 1.9 4.5 
22 8.9 54 48.3 24.9 29.8 

~~ 
0.22 u 0.78 0.76 0.53 u 0.4 u 
0.1 u 0.04 u 0.02 u O.D2 U 0.12 u 

155 564 459 478 1430 
29;1 9.9 39.9 42.9 26.9 30.1 
2.1 2.7 5.3 5.9 3.5 2.2 
2.2 1.6 1.5 u 2.5 1.7 1.5 u 

9460 4620 30600 16500 14000 22200 
10.2 4.7 15.4 14.8 8.7 7.7 
1220 385 2140 2180 1360 1420 
24.1 t 23.4 35.3 26.3 39.2 

0.01 u om u O.ot O.D1 U 0.02 u 
5.1 9.6 

~I 
7 5.4. 

562 576 720 637 
0.23 u 0.35 u 0.54 u 0.29 u 0.3 u 
0.06 u 0.12 u 0.09 u 0.1 u 0.1 u 0.1 u 

u 30.3 u 75.5 u 107 u n.6 u 51.6 u 
0.55 u 0.63 u 0.44 u 0.45 u 0.46 u 

31.3 13.9 45.3 43.6 30.2 31.6 
13.6 5.8 25 27.5 19.2 15.8 

I 2 I 1.2 u I 1.3 U. 1.2 u 1.3 u 1.2 u 
I I I I I I 
I I I 

• 



• • • 
SUBSURFACE SOIL DA'TA (> 1') 

SWMU 16 AND 17 
HWS CHARLESTON, SOUTH CAROLINA 

017 017 017 017 017 017 017 017 017 017 017 
178807 178807 178807 17$808 178808 178808 17$809 17SB09 17SBOll 17SB10 17$810 
17-IMNIS 17-11-117 5-AVG 17-&07-os-D 17-El-ll&-01 17 8-03 17..a.o&-os 17~01 17·8-09-03 17-8-09-05 17-EM(l.()1 -8·10-0S 
S·7 s-1 5-7 1·3 3-5 5·7 1·3 3·5 5·7 1·3 5·7 
06/06/D1 06/06/01 06/06l01 06/06/01 06/06/01 06/06/01 06/06/D1 06/06/01 06/06/01 06/05/01 06/05/01 

7 u 
6 u 6U 5.5 u 6 u 6 u SU 6 u 6 u 7 u s u 
6 6U s.s u 6 u 6 u 8 u au au .7 u 5 u 
6U au 5.5 u au au SU 6U au 7 u 5 u 

u 6U 5.5 u au 6U 8 u 6U 6 u 5 u 
au 6U 5.5 u 6 u au 8 u 6U 6 u 7 u s u u 
au 6 u 5.5 u au 6 u 8 u 6U a u 7 u s u 

1 u 
6 u 6U 5.5 u 5 u 6U au 8 u au au 5 u 6 u 

6 u 5.5 u 5 u 6 u 8 u au 8 u 7 u SU 6 u 
6 u S.5 u SU 6 u au 8 u 6 u 7 u 5 u 6 u 
6 u 5.5 u SU 8. u 8 u 6 u 5 u 6 u 
6 u s.s u SU 6U 8 u 6 u au 7 u 5 u 6 u 
au 5.5 u 5 u a u au au 8 u 7 u s u 6 u 

6 u 6 u 5.5 u 5 u 8 u au au 5U 6U 
a u 6 u 5.5 u 5 u 6 u 6U. a u s u au 

6 u au s.s u 5U 6U au 8 u 15 u 
au au 5.5 u SU 6U au 8 u 15 u 

15 u 
6 u 6 u 5.5 u SU 6 u au 8 u 15 u 
670 a5 J 302.5 J 540 J 42 u 590 . 860 1300 u 

150 u 
75 u 
15 u 

6 u 6 u 6 u 6 u 7 u 5 u 6 u 
au a u au au 7 u 5 u 6 u 
au au 6 u au 7 u 5 u au 
6 u 6 6 u 6 u 7 u 5 u 6 u 
6 u 6 u au au 7 u 5 u 6 u 
6 u 6 u 6 u au 7 u 5 u 6 u 
6 u 6 u 6 u au 7 u 5 u 6 u 

E au 6 u 6U 6 u 7 u 5 u 6 u 
au 6 u au au 7 u 5 u 6 u 
6 u 6 u 6U 6 u 7 u 5 u 6 u 
6 u 6 u 6 u 6 u 7U 5 u 6 u 

1S u 
6 u 6 u 5.5 u 5 u au 6 u 6 u 7 u s u 6 u 
au au 5.5 u 5 u 8 u au 6 u 7U 5 u 6 u 
6U 6 u 5.5 u 5U au au au 5U 6 u 

OIBROMOMETHANE . a u 7 u 
DICHLORODIFLUOROMETHANE 6 u 6 u 5.S u SU au au au au 7 u 5 u 6 u 
ETHYL METHACRYLATE 13 u 15 u 
ETHYLBENZENE 6 u 8 u 5.5 u s u 6U au au 8 u au 7 u 5 u 6 u 
ISOBUTANOL 260 u 300 u 
ISOPROPYLBENZENE au 6 u 5.5 u 5 u 6 u au 8 u au 6U 5 u 6 u 
M+P·XYLENES 
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SUBSURFACE SOIL DATA{> 1 ') 
SWMU 16AND17 

NWS CHARLESTON, SOuiH CAROLINA 

017 017 017 017 017 017 017 
17SB07 17SB07 178808 178808 178808 17$809 17SB10 
17-El-07·03 17·9-07-0S 17-8-08-01 17·8-08-03 17·8-08-05 17·8-ll9-01 17·8·10·05 

round surface 3·5 5·7 1·3 3·5 5·7 1·3 5·7 
06/06/01 06/06/01 Ofl/06/01 06/06/01 06/06/01 05/06/01 06105/01 

130 u 
6 u 6U 5.5 u 5U SU SU 8 u 10 6 u 

. s u . u 5.5 u 5U 6U 6 u 8 u s u 6 u 
13 u 
13 u 

6U 6U 5.5 u 5U 6 u 6 u 8 u 5 u 
7U 6U 5.5 u 5U 6U 6 u 6 u 8 u 5 u 

SU 6U 5.5 u 5 u 6U 6 u au 6 u 6 u 
6U 6U 5.5 u SU 6U 6 u au 6 u 6 u 
6 u SU 5.5 u SU 6U 6 u au 6 u 6 u 

6 u 6 u 5.5 u 5U 6U 6U au 6 u 6 u 6 u 
6 u 6 u 5.5 u 5 u 6 u 6U au 6 u 6U 6 u 

6 UR 6 u 5.5 u 5 u 6 u SU au 6 u 6 u 6 u 
13 u 

6 u 6 u 5.5 u 5 u 2 J SU au 6 u 6U 5 u 6U 
au 6 u 5.5 u SU 6 6U 8 u 6U 6U s u 6 u 

SU 
SU 6U 5.5 u SU 13 u u s u 8 u 6 u 6U SU 6U 

400U 400 u 415 u 430 u 460 u 400 u 460 u 400 u 400 u 430 u 430 u 

400 u 400 u 415 u 430 u 460 u 400 u 460 u 400 u 430 u 

1050 u 1100 u 1000 u 1200 u 1100 
415 u 430 u 400 u 460 u 430 u 
415 u 430 u 400 u 460 u 430 u 
415 u 430 u 400 u 460 430 u 
1050 u 1100 u 1000 u 1200 u 1100 u 
415 u 430 u 400 u 460 u 430 u 

415 u 430 u 460 u 400 u 400 u 430 u 

400 u 400 u 415 u 430 u 460 u 400 u 430 u 430 u 
400 u 400 u 415 u 430 u 460 u 400 u 430 u 430 u 
400 u 400 u 415 u 430 u 460 u 400 u 430 u 430 u 
400 u 400 u 415 u 430 u 460 u 400 u 430 u 430 u 

1000 u 1000 u 1050 u 1100 u 1200 u 1000 u 1100 u 
400 u 400 u 415 u 430 u 460 u 400 u 430 u 

• • • 



• 
SWMU 017 017 
8amnle Location 17SB07 17SB07 
8amnle Number 17-l:s-v7.Q3 17-B-07-05 
....... owaround wrr-l 3.5 5·7 

06I06I01 06/rmnn 
ROBENZIOINE 1 400 UR 

3 3'·01METHYLBENZIDINE 
3-METHYLCHOLANTHRENE 

-
1000 u 1000 u 

NOL 1000 u 1000 u 
I 

ETHER 400 u 400 u 
OL 400 u 400 u 

E 400 u 400 u 
4-CHLOROPHENYL PHENYL ETHER 400 u 400 u 

u 400 u 
u 1000 u 

1000 u 1000 u 
XIDE 

7 

400 u 
400 u 
400 u 

ANILINE 
ANTHRACENE 400 u 400 u 
ARAMITE 
ATRAZINE 400 u 400 u 
BENZAL 400 u 400 u 

400 u 400 u 
400 u 400 u 
400 u I 4ltt1·u 
400 u 4!ln u 

NTH ENE 400 u 400 u 

YJMETHANE 400 u 400 u 
B S 2·CHLOROETHYL}ETHER 400 u 400 u 
BIS12 
BIS 2-1:1 PHTHALATE 400 u 3400 

LPHTHALATE 400 u 400 u 
M 400 u 400 u 

4UU u 400 u 
~TE 

400 u 400 u 
>MALATE 400 u 400 u 

lliF' 
400 u 400 u 

400 u 400 u 
400 u 400 u 
400 u 400 u 

. 

DIMETHYL PHTHALATE 400 u 400 u 
OINOSEB 
ETHYL METHANE SULF JNATE . 

017 
17SS07 
17+07..0S-AVG 
5.7 
06l06/01 

415 UR 

1050 u 
1050 u 

415 u 
415 u 
415 u 
415 u 
415 u 
1050 u 
1050 u 

415 u 
415 u 
415 u 

415 u 

415 u 
415 u 
415 u 
415 u 
415 u 
415 u 
415 u 

415 u 
415 u 
1807.5 

415 u 
415 u 
415 u 

415 u 
415 u 
415 u 

415 u 
415 u 
415 u 

415 u 

• SUBSURFACE SOIL DATA(> 1 ') 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA . 

017 ~1017 017 
17SB07 17SB08 . 17SB08 
17·B-o7-0S-D 117·B-oa-G3 17·B-o8-o5 
5·7 

1·3 ~ 
5.7 

06/06l01 ""'"""'1 06/06/01 
430 UR 500 u . 400 UR 

990 u 
500 u 

1100 u 1200 u 1200 u 1000 u 
1100 u 1200 u 1200 u 1000 u 

500 u 
430 u 500 u 460 u 400 u 
430 u 500 u 460 u 400 u 
430 u 500 u 460 u 400 u 
430 u 500 u . 4fffl u 400 u 
430 u m 400 u 

1100 u 1200 u 1000 u 
1100 u u 1000 u 

UR 
u 
u 

500 u 
430 u 500 u 460 u 400 u 
430 u 500 u 460 u 400 u 
430 u. 500 u 460 u 400 u 

500 u 
430 u 500 u 460 u 400 u 

990 u 
430 u 460 u .400 u 
430 u 460 u 400 u 
430 u 500 u 460 u 400 u 
430 u 500 u 460 u m 430 u 500 u 460 u 
430 u 500 u 460 u 
430 u 500 u 460 u 400 u 

990 u 
430 u 500 u 460 u 400 u 
430 u 500 u 460 u 400 u 

430 u 500 u 5200 400 u 
430 u 500 u 460 u 400 u 
430 u 460 u 400 u 
430 u 460 u 400 u 

990 u 
430 u 500 u 460 u 400 u 
430 u 500 u 460 u 400 u 
430 u 45o·u 400 u 

430 u 460 u 400 u 
430 u OU 460 u 400 u 
430 u 500 u 460 u 400 u 

500 u 
430 u 500 u 460 u 400 u 

500 u 

21of54 

• 
017 017 017 017 017 017 
17SS09 17SB09 17SB09 17SB10 17SB10 17SB10 
17-8-ot-o1 17•B-09-G3 17·B-o9-05 17·8·10-.01 17·8-10-03 17·8·10-05 
1·3 3·5 5·7 1·3 3.5 5.7 
06/06/01 06/06/01 06l0ti/01 06/05/01 06/05/01 06/05101 

460 UR 400 UR 400 UR 500 u 430 UR 430 UR 
990 u 
500 u 

1200 u 1000 u 1000 u 1200 u 1100 u 1100 u 
1200 u 1000 u 1000 u 1200 u 1100 u 1100 u 

500 u 
460 u 400 u 400 u 430 u 430 u 
460 u 400 u 400 u 500 u 430 u 430 u 
460 u 400 u 400 u 500 u 430 u 430 u 
460 u 400 u 400 u 500 u 430 u 430 u 
460 u 400 u 400 u 430 u 430 u 

1200 u u 1000 u 1200 u 1100 u 1100 u 
1200 u u 1000 u 1200 u 1100 u 1100 u 

990 UR 
990 u 
500 u 
500 u 

460 u 400 u 400 u 500 u 430U 430 u 
460 u 400 u 400 u 500 u 430 u 430 u 
460 u I 400 U 400 u 500 u 430 u 430 u 

500 u 
460 u 400 u 400 u 500 u 430 u 430 u 

990 u 
460 u 400 u 400 u m 430 u 

fi 400 u 400 u 430 u 
400 u 400 u 500 u 430 u 
400 u 400 u 500 u 430 u 

460 u 400 u 400 u 500 u 430 u 430 u 
460 u 400 u 400 u 500 u 430 u 430 u 
460 u 400 u 400 u 500 u 430 u 430 u 

990 u 
460 u 400 u 400 u 500 u 430 u 430 u 
460 u 400 u 400 u 500 u 430 u 430 u 

460 u 400 u 400 u 500 u 430 u 430 u 
460 u 400 u 400 u 500 u 430 u 430 u 
460 u 400 u 400 u 430 u 430 u 
460 u 400 u 400 u 430 u 430 u 

990 u 
460 u 400 u 400 u 500 u 430 u 430 u 
460 u 400 u 400 u 500 u 430 u 430 u 
460 u 400 u 400U I 500U 430 u 430 u 

990 u 
460 u 400 u 400 u 500 u 430 u 430 u 
460 u 400 u 400 u 500 u 430 u 430 u 

I 4tlU U 400 u 400 u 500 u 430 u 430 u 
500 u 

460 u 400 u 400 u 500 u 430 u 430 u 

500 u 



SWMU 017 017 
Sample Location 178807 178807 
Sampla Number 17·8-07-03 17-IJ-07-05 
Deoth R"""" !below around surface> 3·5 5·7 
Sample Date 06/06/01 06/06/01 
ETHYL PARATHION 
FLUORANTHENE 400 u 400 u 
FLUORENE 400 u 400 u 
HEXACHLOROBENZENE 400 u 400 u 
HEXACHLOROBUTADIENE 400 u 400 u 
HEXACHLOROCYCLOPENTADIENE 400 u 400 u 
HEXACHLOROETHANE 400 u 400 u 
HEXACHLOROPHENE 
HEXACHLOROPROPENE 
INDENOC1,2,3-CDlPYRENE 400 u 400 u 
ISODRIN 
ISOPHORONE 400 u 400 u 
ISOSAFROLE 
KE PONE 
METHAPYRILENE 
METHYL METHANE SULFONATE 
N-NITROSO-Dl-N-BUTYLAMINE 
N-NITROSO-Dl-N-PROPYLAMINE 400 u 400 u 
N-NITROSODIETHYLAMINE 
N-NITROSODlMETHYLAMINE 
N-NITROSODIPHENYLAMINE 400 u 400 u 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIDINE 
NAPHTHALENE 400 u 400 u 
NITROBENZENE 400 u 400 u 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P-CDIMETHYLAMINO!AZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLORONITROBENZENE 
PENTACHLOROPHENOL 1000 u 1000 u 
PHENACETIN 
PHENANTHRENE 400 u 400 u 
PHENOL 400 u 400 u 
PRONAMIDE 
PYRENE 400 u 400 u 
PYRIDINE 
SAFROLE 
SULFOTEPP 
THIONAZIN 
PeaiticideelPCBa tua1Ka1 
4.4'-DDD 4 u 4U 
4,4'·DDE 4U 4 u 
4,4'-DDT 4 u 4U 
ALDRIN 2.1 u 2 u 
ALPHA-BHC 2.1 u 2 u 
ALPHA-CHLORDANE 2.1 u 2 u 
AROCLOR· 1016 21 u 20 u 

• 

017 
178807 
17·S-07-05-AVG 
5.7 
06/06/01 

415 u 
415 u 
415 u 
415 u 
415 u 
415 u 

415 u 

415 u 

415 u 

415 u 

415 u 
415 u 

1050 u 

415 u 
415 u 

415 u 

4.15 u 
4.15 u 
4.15 u 
2.1 u 
2.1 u 
2.1 u 
21 u 

SUBSURFACE.SOIL DATA(> 1') 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 
178807 178808 178808 
11·S-07-05-D 17·S-08-01 17·8-08-03 
5·7 1·3 3·5 
06/06/01 06/06/01 06/06/01 

430 u 500 u 460 u 
430 u 500 u 460 u 
430 u 500 u 460 u 
430 u 500 u 460 u 
430 u 500 u 460 u 
430 u 500 u 460 u 

500 UR 
500 u 

430 u 500 u 460 u 
990 u 

430 u 500 u 460 u 
990 u 

500 u 
990 u 
500 u 

430 u 500 u 460 u 
990 u 
990 u 

430 u 500 u 460 u 
500 u 
500 u 
500 u 
500 u 

430 u 500 u 460 u 
430 u 500 u 460 u 

990 u 
500 u 
990 u 
500 u 
500 u 

1100 u 1200 u 1200 u 
500 u 

430 u 500 u 460 u 
430 u 500 u 460 u 

500 u 
430 u 500 u 460 u 

2400 u 
500 u 
500 u 
990 u 

4.3 u 2 u 4.4 u 
4.3 u 2 u 4.4 u 
4.3 u 2 u 4.4 u 
2.2 u 2 u 2.2 u 
2.2 u 2U 2.2 u 
2.2 u 2 u 2.2 u 
22 u 25 u 22 u 

• 

017 017 017 017 017 017 017 
178808 178809 178809 178809 178810 178810 178810 
17-S-08-05 17·B-0S-01 17·8-09-03 17·8-09·05 17·8·10·01 17·8·10-03 17·8·10·05 
5·7 1·3 3.5 5.7 1·3 3.5 5·7 
06/06/01 06/06/01 06/06/01 06/06/01 06/05/01 06/05/01 06/05/01 

400 u 460 u 400 u 400 u 500 u 430 u 430 u 
400 u 460 u 400 u 400 u 500 u 430 u 43.0 u 
400 u 460 u 400 u 400 u 500 u 430 u 430 u 
400 u 460 u 400 u 400 u 500 u 430 u 430 u 
400 u 460 u 400 u 400 u 500 u 430 u 430 u 
400 u 460 u 400 u 400 u 500 u 430 u 430 u 

500 UR 
500 u 

400 u 460 u 400 u 400 u 500 u 430 u 430 u 
990 u 

400 u 460 u 400 u 400 u 500 u 430 u 430 u 
990 u 

500 u 
990 u 
500 u 

400 u 460 u 400 u 400 u 500 u 430 u 430 u 
990 u 
990 u 

400 u 460 u 400 u 400 u 500 u 430 u 430 u 
500 u 
500 u 
500 u 
500 u 

400 u 460 u 400 u 400 u 500 u 430 u 430 u 
400 u 460 u 400 u 400 u 500 u 430 u 430 u 

990 u 
500 u 
990 u 
500 u 
500 u 

1000 u 1200 u 1000 u 1000 u 1200 u 1100 u 1100 u 
500 u 

400 u 460 u 400 u 400 u 500 u 430 u 430 u 
400 u 460 u 400 u 400 u 500 u 430 u 430 u 

500 u 
400 u 460 u 400 u 400 u 500 u 430 u 430 u 

2400 u 
500 u 
500 u 
990 u 

4.1 u 4.5 u 4 u 3.9 u 2.3 u 4.3 u 4.2 u 
4.1 u 4.5 u 4 u 3.9 u 2.3 u 4.3 u 4.2 u 
4.1 u 4.5 u 4 u 3.9 u 0.38 J 3.9 J 4.2 u 
2.1 u 2.3 u 2 u 2 u 2.3 u 2.2 u 2.2 u 
2.1 u 2.3 u 2 u 2 u 2.3 u 2.2 u 2.2 u 
2.1 u 2.3 u 2 u 2 u 2.3 u 2.2 u 2.2 u 
21 u 23 u 20 u 20 u 26 u 22 u 22 u 

• 



• 
SWMU 017 017 
Sample Location 17SB07 17SB07 
Samole Number 17·8-07·03 17-B-07·05 
Depth Range (below ground surface) 3·5 5·7 
SamoleDate 06/06/01 06/06/01 
AROCLOR-1221 21 u 20 u 
AROCLOR-1232 21 u 20 u 
AROCLOR-1242 21 u 20 u 
AROCLOR-1248 21 u 20 u 
AROCLOR-1254 21 u 20 u 
AROCLOR-1260 21 u 20 u 
BETA-BHC 2.1 u 2 u 
CHLORDANE 
CHLORDANE ITECHNICALJ 
DELTA-BHC 2.1 u 2 u 
DIELDRIN 4 u 4 u 
ENDOSULFAN I 2.1 u 2 u 
ENDOSULFAN II 4 u 4 u 
ENDOSULFAN SULFATE 4 u 4 u 
ENDRIN 4 u 4 u 
ENDRIN ALDEHYDE 4 u 4 u 
ENDRIN KETONE 4 u 4 u 
GAMMA-BHC ILINDANEl 2.1 u 2 u 
GAMMA-CHLORDANE 2.1 u 2 u 
HEPTACHLOR 2.1 u 2 u 
HEPTACHLOR EPOXIDE 2.1 u 2 u 
KE PONE 
METHOXYCHLOR 21 u 20 u 
TOXAPHENE 40 u 40 u 
OraanoPhoa Pe8ticides lu•mrn1 
DIMETHOATE 
DISULFOTON 
ETHYL PARATHION 
FAMPHUR 
METHYL PARATHION 
0,0 0-TRIETHYL PHOSPHOROTHIOATE 
PHORATE 
SULFOTEPP 
THIONAZIN 
Herbicides (uatkal 
2,4,S-T 
2,4,S-TP (SILVEX) 
2,4-D 
DINOS EB 

Exoloaives 1uru1<n1 
1,3,5-TRINITROBENZENE 250 u 250 u 
1,3-DINITROBENZENE 250 u 250 u 
2,4,6-TRINITROTOLUENE 250 u 250 u 
2,4-DINITROTOLUENE 250 u 250 u 
2,6-DINITROTOLUENE 250 u 250 u 
2-AMINQ-4 6-DINITROTOLUENE 250 u 250 u 
2-NITROTOLUENE ·250 u 250 u 
3-NITROTOLUENE 250 u 250 u 
4-AMIN0-2,&.DINITROTOLUENE 250 u 250 u 
4-NITROTOLUENE 250 u 250 u 

017 
17SB07 
17·B-o7-0S-AVG 
5·7 
06/06/01 

21 u 
21. u 
21 u 
21 u 
21 u 
21 u 
2.1 u 

1.4 J 
4.15 u 
2.1 u 

4.15 u 
4.15 u 
4.15 u 
1.3 J 

4.15 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 

21 u 
41.5 u 

250 u 
250 u 
250 u 
250 u 
250 u 
250 u 
250 u 
250 u 
250 u 
250 u 

• SUBSURFACE SOIL DATA(> 1') 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 0~7 

17SB07 17SB08 17SB08 
17·8-07-05-D 17-B-08-01 17·B-OS-03 
5·7 1·3 3.5 
06/06/01 06/06/01 06/06/01 

22 u 25 u 22 u 
22 u 25 u 22 u 
22 u 25 u 22 u 
22 u 25 u 22 u 
22 u 25 u 22 u 
22 u 25 u 22 u 
2.2 u 2 u 2.2 u 

20 u 
1.4 J .2 u 2.2 u 
4.3 u 2 u 4.4 u 
2.2 u 2 u 2.2 u 
4.3 u 2 u 4.4 u 
4.3 u 2 u 4.4 u 
4.3 u 2 u 4.4 u 
1.3 J 2 u 4.4 u 
4.3 u 2 u 4.4 u 
2.2 u 2 u 2.2 u 
2.2 u 2 u 2.2 u 
2.2 u 2 u 2.2 u 
2.2 u 2 u 2.2 u 

38 u 
22 u 3.8 u 22 u 
43 u 77 u 44 u 

38 u 
38 u 
38 u 
38 u 
38 u 

23 u 
23 u 
92 u 
14 u 

250 u 250 u 250 u 
250 u 250 u 250 u 
250 u 350 250 u 
250 u 510 250 u 
250 u 250 u 250 u 
250 u 250 u 250 u 
250 u 250 u 250 u 
250 u 250 u 250 u 
250 u 250 u 250 u 
250 u 250 u 250 u 

23of 54 

• 
017 017 017 017 017 017 017 
17SB08 17SB09 17SB09 17SB09 17SB10 17SB10 17SB10 
17·B-OS-OS 17·B-o9-01 17-B-09-03 17·8·09-05 17·8·10-01 17·8·10-03 17·8·10-05 
5·7 1·3 3.5 5·7 1·3 3·5 5·7 
06/06/01 06/06/01 06/06/01 06/06/01 06/05/01 06/05/01 06/05/01 

21 u 23 u 20 u 20 u 26 u 22 u 22 u 
21 u 23 u 20 u 20 u 26 u 22 u 22 u 
21 u 23 u 20 u 20 u 26 u 22 u 22 u 
21 u 23 u 20 u 20 u 26 u 22 u 22 u 
21 u 23 u 20 u 20 u 26 u 22 u 22 u 
21 u 23 u 20 u 20 u 26 u 22 u 22 u 
2.1 u 2.3 u 2 u 2 u 2.3 u 2.2 u 2.2 u 

23 u 
2.1 u 2.3 u 2 u 2 u 2.3 u 2.2 u 2.2 u 
4.1 u 4.5 u 4U 3.9 u 2.3 u 4.3 u 4.2 u 
2.1 u 2.3 u 2 u 2 u 2.3 u 2.2 u 2.2 u 
4.1 u 4.5 u 4 u 3.9 u 2.3 u 4.3 u 4.2 u 
4.1 u 4.5 u 4 u 3.9 u 2.3 u 4.3 u 4.2 u 
4.1 u 4.5 u 4 u 3.9 u 2.3 u 4.3 u 4.2 u 
4.1 u 4.5 u 4 u 3.9 u 0.72 J 4.3 u 4.2 u 
4.1 u 4.5 u 4 u 3.9 u 2.3 u 4.3 u 4.2 u 
2.1 u 2.3 u 2 u 2 u 2.3 u 2.2 u 2.2 u 
2.1 u 2.3 u 2 u 2 u 2.3 u 2.2 u 2.2 u 
2.1 u 2.3 u 2 u 2 u 2.3 u 2.2 u 2.2 u 
2.1 u 2.3 u 2 u 2 u 2.3 u 2.2 u 2.2 u 

46 u 
21 u 23 u 20 u 20 u 4.6 u 22 u 22 u 
41 u 45 u 40 u 39 u 93 u 43 u 42 u 

46 u 
46 u 
46 u 
46 u 
46 u 

28 u 
28 u 
110 u 
17 u 

250 u 250 u 250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 2!i0 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 250 u 250 u 



SWMU 017 017 017 
SamDle Location 17SB07 17SB07 17SB07 
Sample Number 17-8-07-03 17-B-07-05 17-B-07-05-AVG 
DeDth Ranae rnalow around surface) 3-5 5-7 5-7 
SamnleDate 06l06/01 06/06/01 06/06/01 
HMX 500 u 500 u 500 u 
NITROBENZENE 250 u 250 u 250 u 
ROX 500 u 500 u 500 u 
TETRYL 650 u 650 u 650 u 
lnoraanics '""''""' 
ALUMINUM 17000 17300 17800 
ANTIMONY 0.33 u 0.36 u 0.365 u 
ARSENIC 2.4 2.8 2.3 
BARIUM 34.4 16.5 17.75 
BERYLLIUM 0.36 u 0.39 u 0.36 u 
CADMIUM 0.02 u 0.1 u 0.1 u 
CALCIUM 1310 2940 2580 
CHROMIUM 25 28.5 28.85 
COBALT 2.5 3.2 2.25 
COPPER 2 u 1 u 0.955 u 
IRON 18000 19000 17600. 

LEAD 6.8 7 7.8 
MAGNESIUM 1660 1970 1865 
MANGANESE 30.1 23.9 23.55 
MERCURY 0.01 u 0.01 u O.D15 U 
NICKEL 5.3 6.8 6.25 
POTASSIUM 874 1080 1009 
SELENIUM 0.28 u 0.3 u 0.305 u 
SILVER 0.09 u 0.1 u 0.1 u 
SODIUM 64.2 u 245 165.5 
THALLIUM 0.43 u 0.46 u 0.47 u 
VANADIUM 28.3 28.6 27.25 
ZINC 15.7 20.3 20.75 
Miscellaneous Parameters (mlllknJ 
CYANIDE I 1.2 u I 1.2 u I 1.25 u 

I TOTAL ORGANIC CARBON 
TOT AL SOLIDS I I I 

• 

I 

I 

SUBSURFACE SOIL DATA(> 1') 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 
178807· 178808 17SB08 
17-B-07-05-D 17-B-OS-01 17-B-OS-03 
5-7 1-3 3-5 
06/06/01 06/06/01 06/06/01 

500 u 500 u 500 u 
250 u 250 u 250 u 
500 u 500 u 500 u 
650 u 650 u 650 u 

18300 22100 19600 
0.37 u 0.3 u 0.31 u 

1.8 3 3 
19 25.6 24.4 

0.33 u 0.4 0.38 u 
0.1 u 0.12 u 0.09 u 
2220 860 573 
29.2 34.4 31.4 

2.6 u 2.7 2.5 
0.91 u 2 2.2 
16200 19500 20100 

8.6 12.8 9.6 
1760 2090 1640 
23.2 29.3 26.8 

0.02 u O.D1 U O.D1 U 
5.7 5.7 5.3 
938 746 721 

0.31 u 0.25 u 0.26 u 
0.1 u 0.09 u 0.1 u 
172 u 211 501 
0.48 u 0.44 0.73 u 

25.9 35.2 34.3 
21.2 19.7 J 17.2 

1.3 u I 1.5 u I 1.4 u 

I I 

• 

I 

I 

017 017 017 017 017 017 017 
178808 178809 178809 178809 17SB10 17$810 17$810 
17-B-OS-05 17-B-09-o1 17-B-09-03 17-B-09-05 17-B-10-01 17-B-10-03 17-6-10-05 
5-7 1-3 3-5 5-7 1-3 3·5 5-7 
06/06/01 06/06/01 06/06/01 06/06/01 06/05101 06/05101 06/05/01 

500 u 500 u 500 u 500 u 500 u 500 u 500 u 
250 u 250 u 250 u 250 u 250 u 250 u 250 u 
500 u 500 u 500 u 500 u 500 u 500 u 500 u 
650 u 650 u 650 u 650 u 650 u 650 u 650 u 

22000 35800 34400 26400 26600 24000 20700 
0.37 u 0.3 u 0.27 u 0.4 u 0.34 u 0.3 u 0.37 u 

4.7 7.1 6.7 3.4 7.3 5.1 7.2 
37.9 66.4 39.2 24.3 43.6 32.1 23.3 

0.49 u 0.75 0.65 0.42 u 0.65 0.44 0.69 
0.05 u 0.o7 u 0.14 u 0.13 u 0.02 u 0.03 u 0.08 u 

1920 932 573 805 365 391 315 
31.4 41.2 44.5 38.4 38.4 37.2 34.2 
2.8 3.9 3.8 2.9 3.4 2.8 2.2 
1.3 4.2 3.3 1.8 1.7 1.6 u 2.1 u 

20000 21700 24200 21800 29000 23900 34400 
10 19.5 11.9 8.2 11.7 12.5 10.5 

2030 1940 2060 1630 1690 1930 1430 
23.4 65.5 30.2 23.5 28 20.3 18.6 

0.D1 u 0.03 O.D1 O.D1 U 0.14 0.01 u O.Q1 U 
4.8 9.6 9.4 6.1 8.6 5.6 4.6 
566 953 1010 689 668 586 639 

0.31 u 0.42 u 0.46 u 0.36 u 0.29 u 0.42 u 0.43 u 
0.1 u 0.08 u 0.13 u 0.11 u 0.1 u 0.09 u 0.1 u 
157 u 74.58 u 93.5 u 115 u 57 u 116 u 88.9 u 
0.48 u 0.74 u 0.71 u 0.52 u 0.89 u 0.76 u 0.48 u 

31.6 52.3 56 35.4 46.7 43.7 53.5 
21.5 25.6 24.3 25 19.6 J 21.6 16.3 

1.3 u 1.4 u I 1.2 u I 1.2 u I 1.5 u I 1.3 u 1.3 u 

I I I I 

• 



• 
SWMU 017 017 017 
Sample Location 17S811 17$811 17$811 
SamDle Number 17·8-11-01 17·8·11-01·AVG 17·8·11-01·D 
Depth Ranae !below around aurfacel 1·3 1·3 1·3 
SamDleDate 06/06/01 06/06/01 06/06/01 
Volatile Oraanica fun11<n• 
1, 1, 1,2· TETRACHLOROETHANE 7U 6.5 u 6 u 
1, 1, 1 ·TRICHLOROETHANE 7U 6.5 u 6 u 
1, 1,2,2· TETRACHLOROETHANE 7 u 6.5 u 6U 
1, 1,2·TRICHLOROETHANE 7 u 6.5 u 6 u 
1, 1,2-TRICHLOROTRIFLUOROETHANE 
1, 1 ·DICHLOROETHANE 7 u 6.5 u 6 u 
1, 1 ·DICHLOROETHENE 7 u 6.5 u 6 u 
1,2,3-TRICHLOROPROPANE 7 u 6.5 u 6U 
1,2,4-TRICHLOROBENZENE 
1,2,4·TRIMETHYLBENZENE 
1,2-DIBROM0-3-CHLOROPROPANE 7 u 6.5 u 6 u 
1,2·DIBROMOETHANE 7 u 6.5 u 6U 
1,2-DICHLOROBENZENE 
1,2·DICHLOROETHANE 7 u 6.5 u 6 u 
1,2-0ICHLOROPROPANE 7 u 6.5 u 6 u 
1,3,5· TRIMETHYLBENZENE 
1,3-0ICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,4-DIOXANE 
2-BUTANONE 14 u 13.5 u 13 u 
2-HEXANONE 14 u 13.5 u 13 u 
3-CHLOROPROPENE 14 u 13.5 u 13 u 
4·METHYL·2·PENTANONE 14 u 13.5 u 13 u 
ACETONE 51 u 49.5 u 48 u 
ACETONITRILE 140 u 135 u 130 u 
ACROLEIN 70 u 67.5 u 65 u 
ACRYLONITRILE 14 u 13.5 u 13 u 
BENZENE 7 u 6.5 u 6 u 
BROMODICHLOROMETHANE 7 u 6.5 u 6 u 
BROMOFORM 7 u 6.5 u 6 u 
BROMOMETHANE 7 u 6.5 u 6U 
CARBON DISULFIDE 7 u 6.5 u 6 u 
CARBON TETRACHLORIDE 7 u 6.5 u 6 u 
CHLOROBENZENE 7 u 6.5 u 6 u 
CHLORODIBROMOM6THANE 7 u 6.5 u 6 u 
CHLOROETHANE 2 J 2 J 6 u 
CHLOROFORM 7 u 6.5 u 6 u 
CHLOROMETHANE 7 u 6.5 u 6 u 
CHLOROPRENE 14 u 13.5 u 13 u 
CIS· 1,2-DICHLOROETHENE 7 u 6.5 u 6 u 
CIS·1,3·DICHLOROP•cr.i,.i:NE 7 u 6.5 u 6 u 
CYCLOHEXANE 
DIBROMOMETHANE 7 u 6.5 u 6 u 
DICHLORODIFLUOROMETHANE 7 u 6.5 u 6 u 
ETHYL METHACRYLATE 14 u 13.5 u 13 u 
ETHYLBENZENE 7 u 6.5 u 6U 
ISOBUTANOL 280 u 270 u 260 u 
ISOPROPYLBENZENE 
M+P·XYLENES 

• 
SUBSURFACE SOIL DATA(> 1') 

SWMU 16 AND 17 
, NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 017 
17S811 17$811 17$812 17$812 
17·8·11-03 17·8-11·05 17·8-12-01 17·8·12-03 
3·5 5·7 1·3 3·5 
06/06/01 06/06101 06/07/01 06/07/01 

140 u 
5 u 6 u 140 u 6 u 
5 u 6 u 140 u GU 
5 u 6 u 140 u 6U 
5 u GU GU 
5 u 6 u 140 u 6U 
5 u 6 u 140 u 6 u 

140 u 
5 u 6 u 6 u 

5 u 6 u 140 u 6 u 
5 u 6 u 140 u 6 u 
5 u 6 u 6 u 
5 u 6 u 140 u 6 u 
5 u 6 u 140 u 6 u 

5 u 6 u 6 u 
5 u 6 u 6 u 

5 u 6 u 280 u 6 u 
5 u 6 u 280 u 6 u 

280 u 
5 u 6 u 280 u 6 u 
59 u 150 440 u 91 u 

2800 u 
1400 u 
280 u 

5 u 6 u 140 u 6 u 
5 u 6 u 140 u 6 u 
5 u 6 u 140 u 6 u 
5 u 6 u 140 u 6 u 
5 u 6 u 140 u 6 u 
5 u 6 u 140 u 6 u 
5 u 6 u .140 u 6 u 
5 u 6 u 140 u 6 u 
5 u 6 u 140 u 6 u 
5 u 6 u 140 u 6 u 
5 u 6 u 140 u 6 u 

280 u 
5 u 6 u 140 u 6 u 
5 u 6 u 140 u 6 u 
5 u 6 u 6 u 

140 u 
5 u 6 u 140 u 6 u 

280 u 
5 u 6 u 140 u 6 u 

5600 u 
5 u 6 u 6 u 

25 of 54 

017 
17S812 
17-8-12-05 
5·7 
06/07/01 

5 u 
SU 
5 u 
5 u 
5 u 
5 u 

5 u 

5 u 
5 u 
5 u 
5 u 
5 u 

5 u 
5 u 

5 u 
5 u 

5 u 
620 

5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 

5 u 
5 u 
5 u 

5 u 

5 u 

5 u 

• 
017 017 017 017 017 017 
17$813 17S813 17$813 17S814 17S814 17S814 
17·8-13-61 17·8·13-03 17·8·13-65 17·8·14-01 17·8·14·03 17·8·14·05 
1·3 3·5 5·7 1·3 3·5 5·7 
06/05/01 06/05/01 06/05/01 06/05/01 06/05/01 06/05/01 

5 u 5 u 5 u 8 u 160 u 140 u 
5 u 5 u 5 u 8 u 210 58 J 
5 u 5 u 5 u 8 u 180 49 J 
5 u 5 u 5 u 8 u 160 u 140 u 
5 u 5 u 5 u 8 u 160 u 140 u 
5 u 5 u 5 u 8 u 160 u 140 u 

5 u 5 u 5 u 8 u 160 u 140 u 

5 u 5 u 5 u 8 u 160 u 140 u 
5 u 5 u 5 u 8 u 160 u 140 u 
5 u 5 u 5 u 8 u 160 u 140 u 
5 u 5 u 5 u 8 U 160 u 140 u 
5 u 5 u 5 u 8 u 160 u 140 u 

5 u 5 u 5 u 8 U 160 u 140 u 
5 u 5 u 5 u BU 160 u 140 u 

5 u 5 u 5 u 8 U 160 u 140 u 
5 u 5 u 5 u 8 U 160 u 140 u 

5 u 5 u 5 u B U 160 u 140 u 
23 u 280 67 16000 720 520 

5 u 5 u 5 u B U 160 u 140 u 
5 u 5 u 5 u 8 U 160 J 93 J 
5 u 5 u 5 u BU 160 u 140 u 
5 u 5 u 5 u 8 U 160 u 140 u 
5 u 5 u 5 u 8 U 160 u 140 u 
5 u 5 u 5 u 8 U 5200 420 
5 u 5 u 5 u 8 U 160 u 140 u 
5 u 5 u 5 u 8 U 160 u 140 u 
5 u 5 u 5 u 8 U 160 u 140 u 
5 u 5 u 5 u 29 9100 1500 
5 u 5 u 5 u BU BB J 55 J 

5 u 5 u 5 u 8 U 160 u 140 u 
5 u 5 u 5 u 8 u 160 u 140 u 
5 u 5 u 5 u 8 U 160 u 140 u 

5 u 5 u 5 u 8 u 160 u 140 u 

5 u 5 u 5 u 8 U 160 u 140 u 

5 u 5 u 5 u 8 U 160 u 140 u 



SUBSURFACE SOIL DATA(> 1') 
SWMU 16 AND 17 

NWS CHARLESTON, SOU1M CAROLINA 

017 017 017 017 017 017 017 017 7 017 
178811 178811 178811 178812 178812 178812 178813 178813 17$814 
17-El· 11-<11 17-B·11-o3 17·8·11-0S 17·8·12-01 17-IM2-o3 17-8-12..QS 17-8-13-01 17·8·13-03 17·8-13-05 17·8·14-05 
1·3 ·3 .. 5 5 .. 7 1 ·3 3.5 5 .. 7 1·3 3.5 5 .. 7 5 .. 7 
06l06/01 06/06/01 06/06/01 06/07/01 06/07/01 . 06/07/01 06/05/01 06/05/01 06/05/01 06/05/01 

140 u 2800 u 
5U 6U SU 5 u 8 400 
5 u 6U SU SU 8 140 u 

14 u 13.S u 13 u 
14 u 13.5 u 13 u 

5 u 6U 5U 5 u 6 u 160 u 140 u 
7U 6.5 u 6U 4 u 5U SU 4 u 14 u 160 u 140 u 

14 u 13.5 u 13 u 280 u 
140 u 135 u 130 u 2800 u 
7U 6.S u 6U s u 6U 140 u GU SU s u s u 5 u 6 u 160 u 
7U .5 u 6U SU. 6U 140 u. 6U SU 5 u s u s u 6 u 56 J 
7 u 6.5 u 6U SU 6U 140 u 6 u SU s u 5 u sU 6 u 160 u 

7 u 6.S u 6 u SU 6U 140 u 6 u s u s u SU 6 u 160 u 140 u 
7U 6.s u 6 u 5U 6U 140 u 6 u SU 5 u s u 6 u 160 u 140 u 
7 u 6.5 u 6U SU 6U 140 u 6 UR 5 u SU SU 8 u 160 u 140 u 

14 u 13.5 u 13 u 260 u 
2 J 1.5 J 1 J 5 u 6U 140 u 6 u SU 5U 5 u 5 u 160 
7U 6.5 u 6 u 5 u 6U 140 u 6U SU 5 u 5 u 5 u 140 u 
7U 6.5 u 6 u 140 u 
14 u 13.5 u 13 u 5 u 6U 260 u 6 u s u 5 u 5 u 5 u 6 140 u 

400 u 400 u 430 u 400 u 430 u 430 u 400 u 360 u 21000 u 400 u 
460 u 445 u 
460 u 445 u 
460 u 445 u 
460 u 445 u 

460 UR 445 UR 
460 445 u 
460 u 445 u 400 u 430 u 400 u 430 u 430 u 400 u 360 u 21000 u 400 u 
460 u 445 u 
1100 u 1100 u 1000 u 1100 u 1000 u 1100 u 910 u 
460 u 445 u 400 u 430 u 430 u 360 u 
460 u 445 u 400 u 430 u 400 u 430 u 360 u 
460 u 445 u 400 u 430 u 400 u 430 u 360 u 
1100 u 1100 u 1000 u 1100 u 1000 u 1100 u 910 u 
460 u 445 u 400 u 430 u 400 u 430 u 360 u 
460 u 445 u 
460 u 445 u 400 u 430 u 360 u 400 u 
460 u 445 u 
460 u 445 u 400 u 430 u 430 u 400 u 400 u 
460 u 445 u 400 u 430 u 430 u 400 u 400 UR 
460 u 445 u 400 u 430 u 430 u 400 u 400 u 

445 u 400 u 430 u 430 u 400 u 400 UR 
445 u 
1100 u 1000 u 1100 u 1000 u 
445 u 430 u 400 UR 
445 u 
445 u 

• • • 



• • • 
SUBSURFACE SOIL DATA(> 1, 

SWMU 16 AND 17 
NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 017 017 017 017 017 017 
17SB11 17SS11 17SB12 17SB12 17SB12 17SB13 17S814 17SB14 17$814 
17·8-11-01 17·B·11·01•AVG 17·8·12-01 17·B-1a-o3 17·8-12-0S 17·B-13.Q1 17·8·14-01 17·8·14·03 17•B·14·05 
1·3 1•3 1·3 3.5 5·7 1·3 1·3 3·5 5.7 
06l06/01 06f06/01 06/07/01 06/07/01 06/07/01 06/05/01 06/05/01 06/05/01 06/05101 

460 u 445 u 400 u 430 UR 400 UR 430 UR 360 UR 21000 UR 400 UR 
920 u 890 u 790 u 
460 u 445 u 400 u 
1100 u 1100 u 1000 u 1000 u 980 u 1100 u 1000 u 1100 u 910 u 52000 u 1000 u 
1100 u 1100 u 1000 u 1000 u 980 u 1100 u 1000 u 1100 u 910 u 52000 u 1000 UR 
460 u 445 u 400 u 
460 u 445 u 400 u 430 u 400 u 360 u 21000 u 400 u 
460 u 400 u 430 u 400 u 360 u 21000 u 400 UR 
460 u 400 u 430 u 400 u 360 u 21000 u 400 u 
460 u u 430 u 400 u 360 u 21000 u 400 u 

430 u 400 u 360 u 21000 u 400 UR 
1100 u 980 u 1100 w 1000 u 910 u 52000 u 1000 u 
1100 u 980 u 1100 u 1000 u 910 u 52000 u 1000 UR 
890 UR 790 UR 
890 u 790 u 
445 u 400 u 
445 u 400 u 
445 u 400 u 400 u 430 u 400 u 430 400 u 360 u 21000 u 400 u 
445 u 400 u 400 u 430 u 400 u 430 400 u 360 u 21000 u 400 u 
445 u 400 u 400 u 430 u 400 u 430 u 400 u 360 u 21000 u 400 u 
445 u 400 u 
445 u 400 u 400 u 400 u 430 u 400 u 430 u 400 u 360 u 21000 u 400 u 
890 u 790 u 

400 u 430 u 400 u 430 u 430 u 400 u 360 u 21000 u 400 u 
400 u 430 u 400 u 430 u 430 u 400 u 360 u 21000 u 400 u 

460 u 445 u 400 u 430 u 400 u 430 u 430 u 400 u 360 u 21000 u 400 u 
460 u 445 u 400 u 430 u 400 u 430 u 430 u 400 u 360 u 21000 u 400 UR 
460 u 445 u 400 u 430 u 29 J 430 u 430 u 400 u 360 u 21000 u 400 UR 
460 u 445 u 400 u 430 u 400 u 430 u 430 u 400 u 360 u 21000 u 400 UR 
460 u 445 u 400 u 430 u 400 u 430 u 400 u 360 u 21000 u 400 UR 
920 u 890 u 
460 u 445 u 430 u 430 u 400 u 360 u 21000 u 

445 u 430 u 430 u 400 u 360 u 21000 u 

445 u 400 u 400 u 360 u 21000 u 400 u 
445 u 400 u 400 u 360 u 21000 u 400 u 

400 u 400 u 360 u 21000 u 400 u 
400 u 400 u 360 u 21000 u 400 u 

860 u 790 u 
430 u 400 u 400 u 400 u 430 u 400 u 430 u 400 u 400 u 
430 u 400 u 400 u 400 u 430 u 400 u 430 u 400 u 400 u 
430 u 400 u 400 u 430 u 400 u 430 u 400 u 400 UR 
860 u 790 u 
430 u 400 u 400 u 400 u 430 u 430 u 430 u 4-00 u 360 u 21000 u 400 UR 
430 u 400 u 400 u 400 u 430 u u 430 u 400 u 360 u 21000 u 400 u 
430 u 400 u 400 u 400 u 430 u 400 u 430 u 430 u 400 u 360 u 21000 u 400 u 
430 u 400 u 

400 u 400 u 400 u 430 u 400 u 430 u 430 u 400 u 360 u 21000 u 400 u 

460 u 445 u 400 u 

270154 



SUBSURFACE SOIL DATA(> 1'} 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 017 017 017 017 
178811 178811 17$811 178812 178813 17SB1 17$814 
17·8-11-01 17·8-11-0t·AVG 17·B· 11-01•D 17·8-12·01 17·B-13.Q1 17·8·1 17·B·14·05 
1·3 1·3 1·3 1·3 1·3 3·5 5·7 
06/06l01 06/06/01 0ti/06/01 06/07/01 06l05/01 06/05/01 06/05/01 

445 u 400 u 400 u 430 u 400 u 
445 u 400 u 400 u 430 u 400 u 
445 u 400 u 400 u 430 u 400 u 
445 u 400 u 400 u 430 u 400 u 

AOIENE 460 u 445 u 400 u 400 u 430 u 400 u 
460 u 445 u 400 u 400 u 430 u 400 u 

460 UR 445 UR 
460 u 445 u 
460 u 445 u 400 u 400 u 430 u 400 u 430 u 430 u 21000 u 400 UR 
920 u 890 u 
460 u 445 u 400 u 400 u 430 u 400 u 430 u 430 u 21000 u 400 u 
920 u 890 u 

430 u 
860 u 
430 u 
430 u 400 u 400 u 430 u 400 u 430 u 430 u 400 u 360 u 21000 u 400 u 
860 u 
860 u 
430 u 400 u 400 u 400 u 430 u 400 u 360 u 21000 u 400 u 
430 u 
430 u 
430 u 

400 u 400 u 430 u 430 u 21000 u 400 u 
400 u 400 u 400 u 430 u 430 u 21000 u 400 u 

INE 430 u 
YLAMINO AZOB 860 u 

LOROBENZENE 430 u 
LORONITROBENZENE 430 u 

PENTACHLOROPHENOL 1100 u 1000 u 1000 u 1100 u 1100 u 1000 u 910 u 52000 u 1000 UR 
PHENACETIN 430 u 
PHENANTHRENE 430 u 400 u 400 u 430 u 400 u 430 u 430 u 400 u 360 u 21000 
PHENOL 430 u 400 u 400 u 430 u 400 u 430 u 430 u 400 u 360 u 21000 
PRONAMlDE 430 u 400 u 
PY RENE 430 u 400 u 400 u 400 u 430 u 33 J 430 u 400 u 360 u 21000 u 400 u 
PYRIDINE 2100 u 1900 u 
SAFROLE 430 u 400 u 
SULFOTEPP 430 u 400 u 
THIONAZIN 860 u 790 u 
Pealtlcldu/PCB• 
4,4'·000 2.2 u 4U 3.8 u 2 u 4.3 u 3.9 u 4.2 u 4.2 u 4U 3.8 u u 390 u 
44'-DDE 2U 4•U 3.8 u 2 u 4.3 u 3.9 u 4.2 u 4.2 u 4U 3.8 u 410 u 390 u 
44'·DDT 0.31 J 4U 3.8 u 0.18 J 4.3 u 3.9 u 4.2 u 4.2 u 4 u 3.8 u 410 u 390 u 
ALDRIN 2.2 u 2U 2 u 2 u 2.2 u 2U 2.2 u 2.2 u 2 u 1.9 u 210 u 200 u 

2.2 u 2U 2 u 2 u 2.2 u 2U 2.2 u 2.2 u 2U 1.9 u 210 u 200 u 
2.2 u 2U 2 u 2 u 2.2 u 2 u 2.2 u 2.2 u 2 u 1.9 u 210 u 200 u 
23.S u 20 u 20 u 20 u 22 u 20 u 22 u 22 u 20 u 19 u 21 u 20 u 

• • • 



• 
SWMU 017 017 
Sample Location 17SB11 17SB11 
SamDle Number 17·8·11-01 17·B·11-01·AVG 
Depth Range (below ground surface! 1·3 1·3 
SamDleDate 06/06/01 06/06/01 
AROCLOR-1221 24 u 23.5 u 
AROCLOR-1232 24 u 23.5 u 
AROCLOR-1242 24 u 23.5 u 
AROCLOR-1248 24 u 23.5 u 
AROCLOR-1254 24 u 23.5 u 
AROCLOR-1260 24 u 23.5 u 
BETA-BHC 2.4 u 2.2 u 
CHLORDANE 
CHLORDANE !TECHNICAL\ 24 u 22 u 
DELTA-BHC 2.4 u 2.2 u 
DIELDRIN 0.21 J 0.175 J 
ENDOSULFAN I 2.4 u 2.2 u 
ENDOSULFAN II 2.4 u 2.2 u 
ENDOSULFAN SULFATE 2.4 u 2.2 u 
ENDRIN 2.4 u 2.2 u 
ENDRIN ALDEHYDE 2.4 u 2.2 u 
ENDRIN KETONE 2.4 u 2.2 u 
GAMMA-BHC (LINDANEl 2.4 u 2.2 u 
GAMMA-CHLORDANE 2.4 u 2.2 u 
HEPTACHLOR 2.4 u 2.2 u 
HEPTACHLOR EPOXIDE 2.4 u 2.2 u 
KE PONE 46 u 42.5 u 
METHOXYCHLOR 4.6 u 4.25 u 
TOXAPHENE 94 u 87 u 
OraanoPhos Pesticides 1ua1ka1 
DIMETHOATE 
DISULFOTON 46 u 42.5 u 
ETHYL PARATHION 46 u 42.5 u 
FAMPHUR 46 u 42.5 U 
METHYL PARATHION 46 u 42.5 u 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
PHORATE 46 u 42.5 u 
SULFOTEPP 
THIONAZIN 
Herbicides (Ua/kal 
2 4,S-T 28 u 26 u 
2 4,S-TP CSILVEXl 28 u 26 u 
2,4-D 110 u 103 u 
DINOS EB 17 u 15.5 u 

ExDlosives fum"a' 
1 3,5-TRINITROBENZENE 250 u 250 u 
1,3-DINITROBENZENE 250 u 250 u 
2,4,6-TRINITROTOLUENE 250 u 250 u 
2,4-DINITROTOLUENE 250·u 250 u 
2,6-DINITROTOLUENE 250 u 250 u 
2-AMINo-4 6-DINITROTOLUENE 250 u 250 u 
2-NITROTOLUENE 250 u 250 u 
3-NITROTOLUENE 250 u 250 u 
4-AMIN0-2,6-DINITROTOLUENE 250 u 250 u 
4-NITROTOLUENE 250 u 250 u 

017 
17SB11 
17·B·11-01·D 
1·3 
06/06/01 

23 u 
23 u 
23 u 
23 u 
23 u 
23 u 
2 u 

20 u 
2 u 

0.14 J 
2 u 
2 u 
2 u 
2 u 
2 u 
2 u 
2 u 
2 u 
2 u 
2 u 

39 u 
3.9 u 
80 u 

39 u. 
39 u 
39 u 
39 u 

39 u 

24 u 
24 u 
96 u 
14 u 

250 u 
250 u 
250 u 
250 u 
250 u 
250 u 
250 u 
250 u 
250 u 
250 u 

• 
SUBSURFACE SOIL DATA(> 1') 

SWMU 16 AND 17 
NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 017 
17SB11 17SB11 17SB12 17SB12 
17·8·11-03 17·8-11-05 17·B-12-D1 17·B·12·03 
3.5 5·7 1·3 3·5 
06/06/01 06/06/01 06/07/01 06/07/01 

20 u 20 u 20 u 22 u 
20 u 20 u 20 u 22 u 
20 u 20 u 20 u 22 u 
20 u 20 u 20 u 22 u 
20 u 20 u 20 u 22 u 
20 u 20 u 20 u 22 u 
2 u 2 u 2 u 2.2 u 

20 u 
2 u 2 u 2 u 2.2 u 
4 u 3.8 u 2 u 4.3 u 
2 u 2 u 2 u 2.2 u 
4 u 3.8 u 0.12 R 4.3 u 
4 u 3.8 u 2 u 4.3 u 
4 u 3.8 u 2 u 4.3 u 
4 u 3.8 u 2 u 4.3 u 
4 u 3.8 u 2 u 4.3 u 
2 u 2 u· 2 u 2.2 u 
2 u 2 u 2 u 2.2 u 
2 u 2 u 2 u 2.2 u 
2 u 2 u 2 u 2.2 u 

38 u 
20 u 20 u 3.8 u 22 u 
40 u 38 u nu 43 u 

38 u 
38 u 
38 u 
38 u 

38 u 

23 u 
23 u 
92 u 
14 u 

250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 

.250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 
250 u 250 u 250 'U 250 u 
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• 
017 017 017 017 017 017 017 
17SB12 17SB13 17SB13 17SB13 17SB14 178814 17$814 
17-B-12-05 17-B-13-01 17-B-13-03 17·8·13·05 17·B·14·01 17·8·14-03 17-6-14·05 
5·7 1·3 3.5 5·7 1·3 3·5 5.7 
06/07/01 06/05/01 06/05101 06/05/01 06/05101 06/05101 06/05/01 

20 u 22 u 22 u 20 u 19 u 21 u 20 u 
20 u 22 u 22 u 20 u 19 u 21 u 20 u 
20 u 22 u 22 u 20 u 19 u 21 u 20 u 
20 u 22 u 22 u 20 u 19 u 21 u 20 u 
20 u 22 u 22 u 20 u 19 u 21 u 20 u 
20 u 22 u 22 u 20 u 19 u 21 u 20 u 
2 u 2.2 u 2.2 u 2 u 1.9 u 210 u 200 u 

2 u 2.2 u 2.2 u 2 u 1.9 u 73 J 200 u 
3.9 u 4.2 u 4.2 u 4 u 3.8 u 410 u 390 u 
2 u 2.2 u 2.2 u 2 u 1.9 u 210 u 200 u 

3.9 u 4.2 u 4.2 u 4 u 3.8 u 410 u 390 u 
3.9 u 4.2 u 4.2 u 4 u 3.8 u 410 u 390 u 
3.9 u 4.2 u 4.2 u 4 u 3.8 u 410 u 390 u 
3.9 u 4.2 u 4.2 u 4 u 3.8 u 410 u 390 u 
3.9 u 4.2 u 4.2 u 4 u 3.8 u 410 u 390 u 
2 u 2.2 u 2.2 u 2 u 1.9 u 210 u 200 u 
2 u 2.2 u 2.2 u 2 u 1.9 u 67 J 200 u 
2 u 2.2 u 2.2 u 2 u 1.9 u 210 u 200 u 
2 u 2.2 u 2.2 u 2 u 1.9 u 210 u 200 u 

20 u 22 u 22 u 20 u 19 u 2100 u 2000 u 
39 u 42 u 42 u 40 u 38 u 4100 u 3900 u 

250 u 250 u 250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 U. 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 1300 u 250 u 
250 u 250 u 250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 250 u 250 u 



SWMU 017 017 
.. ....,19 Location 178811 17SB11 
.ammaNumber 17-11-11-01 tNl·t 1-01·AVG 
..,..., Ra""" fbelow around surface\ 1·3 1·3 
;amnle Data 06l06/01 06/06/01 
HM}{ ,..., u 500 u 
NITROBENZENE 250 u 250 u 
ROX 500 u 500 u 
TETRYL 650 u 650 u 
Jnorgsnic811na11m1 

I ALUMINUM 24000 21050 
ANTIMONY 0.46 u 0.38 u 

7.8 6.35 
36.4 35.7 

0.49 u 0.46 
0.16 u 0.105 u 

! 
1210 
30.45 

2.5 
COPPER 5.95 
IRON 21800 19950 

~ 
13.9 11.3 
1510 1405 
27.8 

I 
0.03 u 

NICKEL Y.2 

POTASSIUM 865 
SELENIUM 0.38 u 
SILVER 0.13 u 
SODIUM 103 u 
THAW UM 0.59 u 
VANADIUM 43.5 37.05 
ZINC 30.5 u 18.2 J m;=nvwvn• I 1.4 u 1.35 u 

I I 
s 

• 

SUBSURFACE SOIL DATA{> 1') 
SWMU 16 ANO 17 · 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 
17SB11 11 811 17SB12 178812 
17-8·11-01-0 11-05 17·8-12-01 17·1-12-113 
1·3 5.7 1·3 3·5 

017 
178812 
17+12-05 
5.7 

.,, 
11 06l06/01 06/06/01 06/07/01 ,- ,-500 u 500 u 500 u 

250 u 250 u 250 u 
500 u I 500 u 500 u 500 u 
650 u 650 u 650 u 650 u u 

~ 
18100 28800 14700 21400 17500 
0.3 u 0.42 u 0.32 u 0$1 u 0.35 u 

4.9 8.4 2 4.9 4.8 
35 43.6 31 36.4 37.5 

~ 
0.59 u. 0.44 0.4 u 0.37 u 

0.24 u 0.1 0.11 u 0.04 u 0.02 u 
1040 1200 718 1460 1600 1480 
25.6 48.2 22.5 37 31.4 33.2 
2.4 3.4 2.2 3.1 2.3 2.4 
3.7 8.8 3.6 11 6.1 0.92 u 

181 28200 13300 27100 17800 23500 
8.7 15.5 7.2 13.4 14.2 8.8 

1300 2120 1260 1990 1900 1930 
21.7 38.2 20.8 33.6 28 27.4 

0.02 u O.ot U O.ot U 0.01 u 0.02 u 0,01 u 
7.1 9.3 4.7 7.6 5.5 5.6 
696 1140 

-~~ 
759 534 

0.25 u 0.35 u 0.29 u 0.3 u 
0.08 u 0.12 u 0.1 u 0.1 u 0.1 u 
70.8 u 111 u 45.9 u 62 u 

~ 1 1.7 u 0.49 0.45 u 
30.6 53.8 4:1,1 40.7 

18.2 J 30.5 I 15 25.4 J 20.3 I 19.7 

1.3 u 1.2 u I 1.2 u I 1.2 u 1.3 u I 1.2 u 
I I I I I I 

I 

• 

017 017 017 017 1017 017 
17SBt3 178113 17SB13 178814 ~14 17$814 
17·8-13-01 17·B·13-o3 17-8-13-oS 17·8-14-01 14-03 17·B·14·05 
1·3 3·5 S·7 1·3 3·5 5.7 
06/05/01 06/05/01 06/05/01 06/05/01 06/05/01 06/05/01 

500 u 500 u 500 u 500 u 500 u 500 u 
250 u 250 u 250 u 250 u 250 u 250 u 
500 u 500 u 500 u 500 u 500 u 500 u 
650 u 650 u 650 u 650 u 650 u 650 u 

27200 31300 15200 . 30700 
11400 = 25800 

0.31 u 0.3 u 0.37 u 0.68 u 0.32 u 0.34 u 
4.4 5.1 2.5 6.6 8.6 I 5.9 

46 160 62.7 35.6 17.4 44.5 
. 1.1 0.86 

Eit 
0.49 0.55 

0.08 u 0.04 u 0.31 u 0.4 u 
384 674 746 243 828 
30 41.2 24.3 49.3 21.8 37.4 
3.9 5.1 2.9 2.8 1.5 3 

1.7 u 3 1.8 u 2.9 1.1 u 1 u 
20300 24000 14500 33300 19800 22500 

8.9 ti 6.7 l!l" 6.8 8.4 
1200 1220 1960 1000 2050 
25.2 17.6 29.2 15.8 24.2 

0.04 u .0.02 u O.ot U 0.02 u 0.01 u O.o1 U 
6.5 4.6 8 2.8 5.8 
504 444 795 370 598 

0.26 u 0.25 u 0.31 u 0.68 u 0.43 u 0.97 u 
0.09 u 0.08 u 0.1 u 0.13 u 0.09 u 0.1 u 
67.6 u 212 122 u 81.9 u 239 234 
0.4 u 0.7 u 0.57 u 0.88 u 0.42 u 0.44 u 

40 43.6 23.2 53.3 32 39.6 
17.2 25.3 15.5 26.4 1240 913 

I 1.3 u 1.3 u I 1.2 u I 1.1 u I 1.2 u I 1.2 u I 
I I I I 

I I I I 1 

• 



• 
SWMU 017 017 
Sam11le Location 17SB15 178815 
Samole Number 17-B-15-01 17-B-15-03 
De11th Ranae (below around surface) 1 -3 3-5 
Sample Date 06/05/01 06/05/01 
Volatile Oraanics (UmKa 

1, 1, 1,2-TETRACHLOROETHANE 
1, 1, 1 ·TRICHLOROETHANE 5 u 5 u 
1, 1,2,2· TETRACHLOROETHANE 5 u 5 u 
1, 1,2-TRICHLOROETHANE 5 u 5 u 
1, 1,2-TRICHLOROTRIFLUOROETHANE 5 u 5 u 
1, 1-DICHLOROETHANE 5 u 5 u 
1, 1-DICHLOROETHENE 5 u 5 u 
1,2,3-TRICHLOROPROPANE 
1,2,4-TRICHLOROBENZENE 5 u 5 u 
1,2,4-TRIMETHYLBENZENE 
1,2-DIBROM0-3-CHLOROPROPANE 5 u 5 u 
1,2-DIBROMOETHANE 5 u 5 u 
1,2-DICHLOROBENZENE 5 u 5 u 
1,2-DICHLOROETHANE 5 u 5 u 
1,2-DICHLOROPROPANE 5 u 5 u 
1,3,5-TRIMETHYLBENZENE 
1,3-DICHLOROBENZENE 5 u 5 u 
1,4-DICHLOROBENZENE 5 u 5 u 
1,4-DIOXANE 
2-BUTANONE 5 u 5 u 
2-HEXANONE 5 u 5 u 
3-CHLOROPROPENE 
4-METHYL-2-PENTANONE 5 u 5 u 
ACETONE 12 u 25 u 
ACETONITRILE 
AC ROLE IN 
ACRYLONITRILE 
BENZENE 5 u 5 u 
BROMODICHLOROMETHANE 5 u 5 u 
BROMOFORM 5 u 5 u 
BROMOMETHANE 5 u 5 u 
CARBON DISULFIDE 5 u 5 u 
CARBON TETRACHLORIDE 5 u 5 u 
CHLOROBENZENE 5 u 5 u 
CHLORODIBROMOMETHANE 5 u 5 u 
CHLOROETHANE 5 u 5 u 
CHLOROFORM 5 u 5 u 
CHLOROMETHANE 5 u 5 u 
CHLOROPRENE 
CIS-1,2-DICHLOROETHENE 5 u 5 u 
CIS-1,3-DICHLOROPROPENE 5 u 5 u 
CYCLOHEXANE 5 u 5 u 
DIBROMOMETHANE 
DICHLORODIFLUOROMETHANE 5 u 5 u 
ETHYLMETHACRYLATE 
ETHYLBENZENE 5 u 5 u 
ISOBUTANOL 
ISOPROPYLBENZENE 5 u 5 u 
M+P-XYLENES 

017 017 
178815 17SB16 
17-B-15-05 17-B-16-01 
5-7 1-3 
06/05/01 06/05/01 

150 u 5 u 
150 u 5 u 
150 u 5 u 
150 u 5 u 
150 u 5 u 
150 u 5 u 

150 u 5 u 

150 u 5 u 
150 u 5 u 
150 u 5 u 
150 u 5 u 
150 u 5 u 

150 u 5 u 
150 u 5 u 

150 u 5 u 
150 u 5 u 

150 u 5 u 
3100 40 u 

150 u 5 u 
150 u 5 u 
150 u 5 u 
150 u 5 u 
150 u 5 u 
150 u 5 u 
150 u 5 u 
150 u 5 u 
150 u 5 u 
18 J 5 u 

150 u 5 u 

150 u 5 u 
150 u 5 u 
150 u 5 u 

150 u 5 u 

150 u 5 u 

150 u 5 u 

• SUBSURFACE SOIL DATA(> 1') 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 
178816 17SB16 17$817 
17-B-16-03 17-8-16-05 17-8-17-01 
3-5 5-7 1-3 
06/05101 06/05101 06/05/01 

a u au 
100 u au au 
100 u au a u 
100 u au 2 J 
100 u 
100 u au au 
100 u a u au 

6 u 6U 
100 u 

100 u 6U 6U 
100 u 6 u 6U 
100 u 
100 u 6 u au 
100 u 6 u 6U 

100 u 
100 u 

100 u 11 u 12 u 
100 u 11 u 12 u 

11 u 12 u 
100 u 11 u 12 u 

1200 1300 u 21 u 
110 u 120 u 
55 u ao u 
11 u 12 u 

100 u 6 u 6 u 
100 u 6 u 6U 
100 u 6 u 6U 
100 u 6 u 6U 
100 u 6U 6 u 
100 u 6 u 6 u 
100 u 6 u 6 u 
100 u 6 u a u 
100 u 2 J a u 
100 u 6 u 6 u 
100 u s u 6 u 

11 u 12 u 
100 u s u 300 
100 u 6 u s u 
100 u 

s u 6 u 
100 u s u 6 u 

11 u 12 u 
100 u s u 6 u 

220 u 240 u 
100 u 
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• 
017 017 017 017 017 017 017 
17SB17 17SB17 17SB18 178818 17SB18 17SB19 17SB19 
17·8·17-03 17-B-17--05 17-8-18-01 17-8-18-03 17-B-18-05 17-8-19-01 17-8-19-03 
3-5 5-7 1-3 3-5 5-7 1-3 3-5 
06/05101 06/05101 06/05101 06/05101 06/05101 06/05101 06/05/01 

a u 5 u au au au 5 u 5 u 
2 J 5 u a u au 2 J 5 u 5 u 
42 270 J a u 2 J 7 5 u 5 u 

au 5 u a u au 6 u 5 u 5 u 
au 5 u a u au 6 u 5 u 5 u 
6 u 5 u au a u 6 u 5 u 5 u 

au 2 J 6 u 6 u 6 u 5 u 5 u 

6U 5 u au 6 u 6 u 5 u 5 u 
6 u 5 u 6U 6 u 6 u 5 u 5 u 
6 u 2 J 6 u 6 u 6 u 5 u 5 u 
au 5 u 6 u 6U 6 u 5 u 5 u 
6 u 4 J 6 u 6U 6 u 5 u 5 u 

6 u 3 J au au 6 u 5 u 5 u 
6 u 2 J a u a u 6 u 5 u 5 u 

6 u 5 u a u au 6 u 5 u 5 u 
6 u 5 u a u a u 6 u 5 u 5 u 

au 5 u 6 u a u 6 u 5 u 5 u 
47 u 540 110 240 no 48 u 6 u 

6U 2 J 6 u 6 u 2 J 5 u 5 u 
6 u 5 u 6 u 6 u 6 u 5 u 5 u 
6 u 5 u 6 u 6 u 6 u 5 u 5 u 
6 u 5 u 6 u 6 u 6 u 5 u 5 u 
6 u 2 J 6 u 6 u 6 u 5 u 5 u 
6 u 5 u 6 u 6 u 6 u 5 u 5 u 
6 u 5 u 6 u 6 u 6 u 5 u 5 u 
6 u 5 u 6 u 6 u 6 u 5 u 5 u 
6 u 5 u 6 u 6 u 6 u 5 u 5 u 
2 J 5 u 6 u 5 J 28 '5 u 5 u 
6 u 5 u s u s u 6 u 5 u 5 u 

1300 300 9 84 200 5 u 5 u 
6 u 5 u s u 6 u 6 u 5 u 5 u 
6U 5 u SU s u 6 u 5 u 5 u 

6U 5 u s u SU 2 J 5 u 5 u 

s u 5 u s u s u 6 u 5 u 5 u 

s u 5 u s u s u 6 u 5 u 5 u 



SWMU 017 017 
Samole Location 178815 178815 
Sample Number 17·8-15-01 17·8·15-03 
Deoth Ranae !below around surface! 1·3 3·5 
Sample Date 06/05/01 06/05/01 
METHACRYLONITRILE 
METHYL ACETATE 5 u 12 
METHYLCYCLOHEXANE 5 u 5 u 
METHYL IODIDE 
METHYL METHACRYLATE 
METHYL TEAT-BUTYL ETHER 5 u 5 u 
METHYLENE CHLORIDE 7U 5 u 
0-XYLENE 
PENTACHLOROETHANE 
PROPIONITRILE 
STYRENE 5 u 5 u 
TETRACHLOROETHENE 5 u 5 u 
TOLUENE 5 u 5 u 
TOTAL 1,2-DICHLOROETHENE 
TOTAL XYLENE$ 5 u 5 u 
TRANS· 1,2-DICHLOROETHENE 5U 5 u 
TRANS· 1,3-DICHLOROPROPENE SU 5 u 
TRANS-1,4·DICHLOR0·2·BUTENE 
TRICHLOROETHENE 5 u 5 u 
TRICHLOROFLUOROMETHANE 5 u 5 u 
VINYL ACETATE 
VINYL CHLORIDE 5U 5 u 
Semivolatlle OraaniClil (Ull/K!U 
1,1-BIPHENYL 400 u 400 u 
1,2,4,5-TETRACHLOROBENZENE 
1,3,5-TRINITROBENZENE 
1,3-DINITROBENZENE 
1,4-NAPHTHOOUINONE 
1,4-PHENYLENEDIAMINE 
1 ·NAPHTHYLAMINE 
2,2'·0XYBIS(1-CHLOROPROPANEl 400 u 400 u 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 1000 u 1000 u 
2,4,S·TRICHLOROPHENOL 400 u 400 u 
2,4-DICHLOROPHENOL 400 u 400 u 
2,4-DIMETHYLPHENOL 400 u 400 u 
2,4-DINITROPHENOL 1000 u 1000 u 
2,4-DINITROTOLUENE 400 u 400 u 
2,6-DICHLOROPHENOL 
2,6-DINITROTOLUENE 400 u 400 u 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 400 u 400 u 
2-CHLOROPHENOL 400 u 400 u 
2·METHYLNAPHTHALENE 400 u 400 u 
2-METHYLPHENOL 400 u 400 u 
2-NAPHTHYLAMINE 
2-NITROANILINE 1000 u 1000 u 
2-NITROPHENOL 400 u 400 u 
2-PICOLINE 
3&4-METHYLPHENOL 

• 

017 017 
178815 178816 
17·8·15-05 17-B-16-01 
5.7 1·3 
06/05101 06/05101 

410 5 u 
150 u 5 u 

150 u 5 u 
150 u 5 u 

150 u 5 u 
150 u 5 u 
150 u 5 u 

150 u 5 u 
150 u 5 u 
150 u 5 u 

150 u 5 u 
150 u 5 u 

150 u 5 u 

430 u 3SO u 

430 u 360 u 

1100 u 910 u 
430 u 3SO u 
430 u 360 u 
430 u 360 u 
1100 u 910 u 
430 u 360 u 

430 u 360 u 

430 u 360 u 
430 u 360 u 
430 u 360 u 
430 u 360 u 

1100 u 910 u 
430 u 360 u 

SUBSURFACE SOIL DATA(> 1') 
SWMU 16AND17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 
178816 178816 178817 
17·8·16-03 17·8·16-05 17·8-17-01 
3·5 5·7 1·3 
06/05/01 06/05/01 06/05/01 

110 u 120 u 
100 u 
100 u 

11 u 12 u 
11 u 12 u 

100 u 
100 u 6 u s·u 

11 u 12 u 
110 u 120 u 

100 u s u s u 
100 u 3 J s u 
100 u 6U 0.7 J 

100 u s u s u 
100 u SU 2 J 
100 u SU SU 

11 u 12 u 
100 u 10 32000 
100 u s u s u 

6 u 6 u 
100 u 11 u 12 u 

460 u 
400 u 400 u 
400 u 400 u 
400 u 400 u 
400 u 400 u 

400 UR 400 UR 
400 u 400 u 

460 u 400 u 400 u 
400 u 400 u 

1200 u 980 u 980 u 
460 u 400 u 400 u 
460 u 400 u 400 u 
460 u 400 u 400 u 
1200 u 980 u 980 u 
4SO u 400 u 400 u 

400 u 400 u 
4SO u 400 u 400 u 

400 u 400 u 
460 u 400 u 400 u 
460 u 400 u 400 u 
4SO u 400 u 400 u 
460 u 400 u 400 u 

400 u 400 u 
1200 u 980 u 980 u 
4SO u 400 u 400 u 

400 u 400 u 
400 u 400 u 

017 017 017 017 017 017 017 
178817 17$817 178818 178818 17$818 178819 178819 
17·8·17-03 17·8·17-05 17·8·18-01 17·8·18-03 17·8·18·05 17·8·19-01 17·8·19·03 
3·5 5.7 1·3 3·5 5·7 1·3 3.5 
06/05/01 06/05/01 06/05/01 06105101 06105/01 06105/01 06/05/01 

s u 5 u s u SU 6 u 5 u 5 u 
s u 5 u s u SU s u 5 u 5 u 

SU 5 u s u s·u 6 u 5 u 5 u 
SU 7 u s u s u 7 u 5 u 5 u 

s u 5 u s u s u s u 5 u 5 u 
2 J 11 6 u s u 6 u 5 u 5 u 
s u 3 J s u 6 u 6 u 5 u 5 u 

6 u 5 u s u 6 u 6 u 5 u 5 u 
2 J 5 u s u 6 u 6 u 5 u 5 u 
6 u 5 u 6 u 6 u 6 u 5 u 5 u 

910000 170000 33 1000 3300 5 u 5 u 
6 u 5 u s u 6 u 6 u 5 u 5 u 

5 J 5 u 6 u 6 u 6 u 5 u 5 u 

430 u 400 u 400 u 400 u 430 u 400 u 430 u 

430 u 400 u 400 u 400 u 430 u 400 u 430 u 

1100 u 1000 u 1000 u 1000 u 1100 u 1000 u 1100 u 
430 u 400 u 400 u 400 u 430 u 400 u 430 u 
430 u 400 u 400 u 400 u 430 u 400 u 430 u 
430 u 400 u 400 u 400 u 430 u 400 u 430 u 
1100 u 1000 u 1000 u 1000 u 1100 u 1000 u 1100 u 
430 u 400 u 400 u 400 u 430 u 400 u 430 u 

430 u 400 u 400 u 400 u 430 u 400 u 430 u 

430 u 400 u 400 u 400 u 430 u 400 u 430 u 
430 u 400 l,J 400 u 400 u 430 u 400 u 430 u 
430 u 53 J 400 u 400 u 430 u 400 u 430 u 
430 u 400 u 400 u 400 u 430 u 400 u 430 u 

1100 u 1000 u 1000 u 1000 u 1100 u 1000 u 1100 u 
430 u 400 u 400 u 400 u 430 u 400 u 430 u 

• 



• • • SUBSURFACE SOIL DATA(> 1') 
SWMU 18 AND 17 

NWS CHARLES'l'ON, SOUTH CAROLINA 

017 017 017 017 017 017 017 017 017 017 017 
17SB15 17$815 17$815 17SB16 17$816 f7SB17 17SB17 17SB17 17$818 17$818 17$619 
17.S-15-0 17·B·1S-03 17·8-15-05 17·8-16-03 17-B-16-05 17·8·17·01 17·8-17-0S 17-11-17-0S 17·8·18-01 17•B-1S.03 17-6·19·03 
1·3 3·5 5.7 3.5 5.7 1·3 3.5 5.7 1·3 3·5 3.5 
06/05/01 06/05/01 06/05/01 06/05/01 06/05/01 06/05/01 06/05/01 06/05(01 06/05/01 06/05/01 06/05101 

400 UR 400 UR 430 UR 460 UR 400 u 400 u 430 UR 400 UR 400 UR 400 UR 430 UR 
790 u 790 u 
400 u 400 u 

1000 u 1100 u 910 u 1200 u . 980 u 980 u 1100 u 1000 u 1000 u 1000 u 1100 u 1000 u 1100 u 
1000 u 1100 u 910 u 1200 u 980 u 980 u 1100 u 1000 u 1000 u 1000 u 1100 u 1000 u 1100 u 

400 u 400 u 
400 u 400 u 430 u 360 u 400 u 400 u 430 u 400 u 400 u 430 u 
400 u 400 u 430 u 360 u 400 u 400 u 430 u 400 u 400 u 430 u 
400 u 400 430 u 360 u 400 u 400 u 430 u 400 u 400 u 430 u 
400 u 400 u 430 u 360 u 400 u 400 u 430 u 400 u 400 u 430 u 
400 u 400 u 430 u 360 u 430 u 400 u 400 u 430 u 
1000 u 1000 u 1100 u 910 u 1100 u 1000 u 1000 u 1100 u 
1000 u 1000 u 1100 u 910 u 1100 u 1000 u 1000 u 1100 u 

400 u 430 460 u 430 u 400 u 400 u 430 u 400 u 430 u 
400 u 430 460 u 430 u 400 u 400 u 430 u 400 u 430 u 
400 u 430 u 460 u 430 u 400 u 400 u 430 u 400 u 430 u 

400 u 400 u 430 u 460 u 430 u 400 u 400 u 430 u 400 u 430 u 

400 u 400 u 430 u 400 u 430 u 400 u 430 u 
400 u 400 u 430 u 400 u 430 u 400 u 430 u 
400 u 400 u 430 u 400 u 400 u 400 u 430 u 400 u 430 u 
400 u 400 u 430 u 400 u 400 400 u 430 u 400 u 430 u 
400 u 400 u 430 u 400 u 400 400 u 430 u 400 u 430 u 
400 u 400 u 430 u 400 u 400 u 400 u 430 u 400 u 430 u 
400 u 400 u 430 u 400 u 400 u 400 u 430 u 400 u 430 u 

790 u 790 u 
400 u 360 u 460 u 400 u 400 u 430 u 400 u 430 u 400 u 430 u 
400 u 360 u 460 u 400 u 400 u 430 u 400 u 430 u 400 u 430 u 

360 u 430 u 400 u 430 u 400 u 430 u 
360 u 24 J 400 u 430 u 400 u 430 u 
360 u 430 u 400 u 430 u 400 u 430 u 
360 u 430 u 400 u 430 u 400 u 430 u 

430 u 400 u 400 u 400 u 430 u 400 u 430 u 
430 u 140 J 400 u 400 u 430 u 400 u 430 u 
430 u 400 u 400 u 400 u 430 u 400 u 430 u 

400 u 430 u 360 u 400 u 400 u 430 u 400 u 430 u 
400 u 430 u 360 u 400 u 400 u 430 u 400 u 430 u 

DIETHYL PHTHALATE 400 u 430 u 360 u 400 u 400 u 430 u 400 u 430 u 
DIMETHOATE 
DIMETHYL PHTHALATE 400 u 400 u u 360 u 460 u 430 u 400 u 400 u 430 u 400 u 430 
DINOS EB 
ETHYL METHANE SULFONATE 400 u 400 u 
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SUBSURFACE SOIL DATA(> 1') 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 7 017 017 017 017 17 017 017 
17$815 71815 178816 171816 17$817 178817 17$818 17SB19 
17-S-15-01 17·1MS-03 17·8-15-05 17·8-16-01 17·8·16·05 17·8·17 17·8·17-05 17·8-18-05 17·8·19-03 
1·3 3·5 5·7 1·3 5·7 1·3 5.7 5-7 3·5 
06l05/01 06/06/01 06/05/01 06/05/01 06/05/01 06/05/01 06/05/01 06/05/01 06/05/01 

400 u 430 u 360 u 460 u 35 J 400 u 430 u 430 u 
400 u 430 u 360 u 460 u 430 u 400 u 430 u 430 u 
400 u 430 u 360 u 460 u 430 u 400 u 430 u 430 u 
400 u 430 u 360 u 460 u 430 u 400 u 430 u 430 u 
400 u 430 u 360 u 460 u 430 u 400 u 430 u 430 u 
400 u 430 u 360 u 460 u 430 u 400 u 430 u 430 u 

400 u 400 u 430 u 360 u 460 u 430 u 400 u 400 u 400 u 430 u 400 u 430 u 

400 u 400 u 430 u 360 u 460 u 430 u 400 u 400 u u 400 u 430 u 

400 u 400 u 430 u 360 u 460 u 400 u 400 u 400 u 430 u 

400 u 430 u 360 u 460 u 400 u 400 u 400 u 430 u 

400 u 400 u u 460 u 73 J 400 u 400 u 430 u 400 u 430 u 
400 u 400 u u 460 u 400 u 400 u 430 u 400 u 430 u 

1000 u 1100 u 910U 1200 u J 1100 u 1000 u 

400 u 430 u u 460 u 25 J 430 u 400 u 
400 u 430 u 360 u 460 u 400 u 430 u 400 u 

400 u 430 u 360 u 460 u 400 u 430 u 400 u 

4U 3.6 u 4.6 2.1 u 2 u 4.3 u 4.1 u 3.9 u 4.1 u 4.4 u 
4,4'·00E 4 u 3.6 u 4.6 u 2.1 u 2 u 4.3 u 4.1 u 3.9 u 4.1 u 4.4 u 
44'·DDT 4 u 3.6 u 4.6 u 2.1 u 0.31 J 1.4 J 2.9 J 3.9 u 4.1 u 4.4 u 
ALDRIN 2 u 1.8 u 2.4 u 2.1 u 2 u 2.2 u 2.1 u 0.75 J 2.1 u 2.2 u 
ALPHA-BHC 2 u 1.8 u 2.4 u 2U 2.2 u 2.1 u 2 u 2.1 u 2.2 u 
ALPHA-CHLORDANE 2 u 1.S u 2.4 u 2.1 u 2 u 2.2 u 2.1 u 2 u 2.1 u 2.2 u 
AROCLOR-1016 20 u 18 u 24 u 20 u 21 u 22 u 21 u 20 u 21 u 22 u 

• • • 



• 
SWMU 017 017 
Sample Location 17SB15 17SB15 
5'mDle Number 17·B·15-01 17-1'"15-03 
Depth Ranae rDelow around surfacel 1·3 3·5 
SamDleDete 06/05/01 06/05/01 
AROCLOR-1221 21 u 20 u 
AROCLOR· 1232 21 u 20 u 
AROCLOR·1242 21 u 20 u 
AROCLOR· 1248 21 u 20 u 
AROCLOR· 1254 21 u 20 u 
AROCLOR· 1260 21 u 20 u 
BETA·BHC 2.1 u 2 u 
CHLORDANE 
CHLORDANE ITECHNICALI 
DELTA-BHC 2.1 u 2 u 
DIELDRIN 4.1 u 4 u 
ENDOSULFAN I 2.1 u 2 u 
ENDOSULFAN II 4.1 u 4U 
ENDOSULFAN SULFATE 4.1 u 4 u 
ENDRIN 4.1 u 4 u 
ENDRIN ALDEHYDE 4.1 u 4 u 
ENDRIN KETONE 1.2 J 4 u 
GAMMA-BHC (LINDANEl 2.1 u 2 u 
GAMMA-CHLORDANE 2.1 u 2 u 
HEPTACHLOR 2.1 u 2 u 
HEPTACHLOR EPOXIDE 2.1 u 2 u 
KE PONE 
METHOXYCHLOR 21 u 20 u 
TOXAPHENE 41 u 40 u 
OrganoPhos Pesticides luWK!IJ 
DIMETHOATE 
DISULFOTON 
ETHYL PARATHION 
FAMPHUR 
METHYL PARATHION 
0,0,Q. TRIETHYL PHOSPHOROTHIOATE 
PHORATE 
SULFOTEPP 
THIONAZIN 
Herbicides (UWK!IJ 
2,4,5-T 
2,4,5-TP (SILVEX) 
2,4·0 
DINOS EB 
Explosives lua/kn\ 
1,3,5-TRINITROBENZENE 250 u 250 u 
1,3-DINITROBENZENE 250 u 250 u 
2,4,6-TRINITROTOLUENE 250 u 250 u 
2.4-DINITROTOLUENE 250 u 250 u 
2,6-DINITROTOLUENE 250 u 250 u 
2·AMIN0-4,6-DINITROTOLUENE 250 u 250 u 
2-NITROTOLUENE 250 u 250 u 
3-NITROTOLUENE 250 u 250 u 
4-AMINQ.2,6-DINITROTOLUENE 250 u 250 u 
4-NITROTOLUENE 250 u 250 u 

017 017 
17SB15 17SB16 
17·8·15-05 17·8-16-01 
5·7 1·3 
06/05/01 06/05/01 

22 u 18 u 
22 u 18 u 
22 u 18 u 
22 u 18 u 
22 u 18 u 
22 u 18 u 
2.2 u 1.8 u 

2.2 u 1.8 u 
4.3 u 3.6 u 
2.2 u 1.8 u 
4.3 u 3.6 u 
4.3 u 3.6 u 
4.3 u 3.6 u 
4.3 u 3.6 u 
4.3 u 3.6 u 
2.2 u 1.8 u 
2.2 u 1.8 u 
2.2 u 1.8 u 
2.2 u 1.8 u 

22 u 18 u 
43 u 36 u 

250 u 250 u 
250 u 250 u 
250 u 250 u 
250 u 250 u 
250 u 250 u 
250 u 250 u 
250 u 250 u 
250 u 250 u 
250 u 250 u 
250 u 250 u 

• 
SUBSURFACE.SOIL DATA(> 1') 

SWMU 16 AND 17 
NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 
178816 178816 17S817 
17·8·16-03 17·8·16-05 17·8·17-01 
3·5 5.7 1·3 
06/05/01 06/05/01 06/05/01 

24 u 20 u 21 u 
24 u 20 u 21 u 
24 u 20 u 21 u 
24 u 20 u 21 u 
24 u 20 u 21 u 
24 u 20 u 21 u 
2.4 u 2.1 u 2 u 

21 u 20 u 
2.4 u 2.1 u 2 u 
4.6 u 2.1 u 2 u 
2.4 u 2.1 u 2 u 
4.6 u 2.1 u 2 u 
4.6 u 2.1 u 2 u 
4.6 u 2.1 u 2 u 
4.6 u 2.1 u 2 u 
4.6 u 2..1 u 2 u 
2.4 u 2.1 u 2 u 
2.4 u 2.1 u 2 u 
2.4 u 2.1 u 2 u 
2.4 u 2.1 u 2 u 

41 u 39 u 
24 u 4.1 u 3.9 u 
46 u 84 u 79 u 

41 u 39 u 
41 u 39 u 
41 u 39 u 
41 u 39 u 
41 u 39 u 

25 u 24 u 
25 u 24 u 
100 u 95 u 
15 u 14 u 

250 u 250 u 250 u 
250 u 250 u 250 u 
250 u 250 u 250 u 
250 u 250 u 250 u 
250 u 250 u 250 u 
250 u 250 u 250 u 
250 u 250 u 250 u 
250 u 250 u 250 u 
250 u 250 u 250 u 
250 u 250 u 250 u 

350154 

• 
017 017 017 017 017 017 017 
17SB17 17SB17 175818 175818 17S818 175819 175819 
17·8·17-03 17-8-17·05 17·8·16-01 17·8·16-03 17·8·18·05 17·8·19-01 17·8·19-03 
3·5 5.7 1·3 3·5 5.7 1·3 3·5 
06/05/01 06/05/01 06/05/01 06/05/01 06/05/01 06/05/01 06/05/01 

22 u 21 u 20 u 21 u 22 u 20 u 22 u 
22 u 21 u 20 u 21 u 22 u 20 u 22 u 
22 u 21 u 20 u 21 u 22 u 20 u 22 u 
22 u 21 u 20 u 21 u 22 u 20 u 22 u 
14 J 30 20 u 21 u 22 u 20 u 22 u 
22 u 21 u 20 u 21 u 22 u 20 u 22 u 
2.2 u 2.1 u 2 u 2.1 u 2.2 u 2 u 2.2 u 

2.2 u 2.1 u 2 u 2.1 u 2.2 u 2 u 2.2 u 
4.3 u 4.1 u 3.9 u 4.1 u 4.2 u 3.9 u 4.4 u 
2.2 u 2.1 u 2 u 2.1 u 2.2 u 2 u 2.2 u 
4.3 u 4.1 u 3.9 u 4.1 u 4.2 u 3.9 u 4.4 u 
4.3 u 4.1 u 3.9 u 4.1 u 4.2 u 3.9 u 4.4 u 
4.3 u 4.1 u 3.9 u 4.1 u 4.2 u 3.9 u 4.4 u 
4.3 u 0.75 J 3.9 u 4.1 u 4.2 u 3.9 u 4.4 u 
4.3 u 4.1 u 3.9 u 4.1 u 4.2 u 3.9 u 4.4 u 
2.2 u 2.1 u 2 u 2.1 u 2.2 u 2 u 2.2 u 
2.2 u 2.1 u 2 u 2.1 u 2.2 u 2 u 2.2 u 
2.2 u 2.1 u 2 u 2.1 u 2.2 u 2 u 2.2 u 
2.2 u 2.1 u 2 u 2.1 u 2.2 u 2 u 2.2 u 

22 u 21 u 20 u 21 u 22 u 20 u 22 u 
43 u 41 u 39 u 41 u 42 u 39 u 44 u 

250 u 250 u 250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 250 u 250 u 



SUBSURFACE SOIL DATA(> 1 ') 
SWMU 16 AND 17 

NWS CHARL!STON, SOUTH CAROLINA 

017 017 017 017 
178815 178815 17SB18 17SB19 
17·8·15-03 17-B-15-05 17-B-18-03 17-B-19-03 

undaurf- 3·5 5.7 3-5 3·5 
06/0S/01 06/05l01 06/05/01 06/05/01 

500 u 500 u 600 u 500 u 
250 u 250 u 250 u 250 u 
500 u 500 u 500 u 500 u 
6SO u 650 u 650 u 650 u 

18100 19500 20500 22100 52500 30200 26600 
0.38 u 0.58 u 0.44 u 0.48 u 0.76 u 0.37 u 0.67 u 

3.S 2 1.3 u 2.4 u 2.9 7 5.7 5.3 13.2 
45.8 24.9 64.4 38.6 87.5 25 359 41.4 25.6 
0.67 0.25 u 0.41 u 0.36 u 0.44 u 0.5 1.1 0.59 0.54 

0.18 u 0.06 u 0.05 u 0.3 u 0.04 0.05 u 0.46 u 0.04 u 
446 458 913 1860 457 995 360 172 
20.2 22.4 27.6 34.6 35 62.7 45.9 49.8 
2.1 1.7 2.4 4.7 2.6 2.7 2.6 
1.6 1.4 0.71 u 1.4 u 2.3 3.1 3.2 

13200 13400 14300 19000 28900 25000 38300 
7.4 7.8 27.6 10.4 13 8.1 11.6 11.7 
959 1090 2780 1820 1830 2210 
36.5 16.3 38.7 30.1 24.1 25.6 

0.02 u 0.02 u O.o1 U O.o1 U 0.02 u 
5.1 3.6 12.4 .7 5.6 
426 435 574 454 1160 

0.87 u 0.44 u 0.37 u 0.65 u 0.63 u 
0.11 u 0.12 u 0.11 u 

22.6 284 344 
0.5 u 0.57 u 0.99 u 

27.6 47.3 68.9 
15.4 u 37.2 40.3 

1.2 u 1.2 u 1.3 u 1.1 u 1.2 u 5 1.2 u 1.2 u 1.3 u 

• • • 



• 
SWMU 017 017 017 017 
Samole Location 17SB19 17SB20 17SB20 17SB21 
Sample Number 17-B-19-05 17-B-20-01 17-8-20-03 17-B-21-01 
Oeoth Ranae !below around surface) 5-7 1·3 3-5 1-3 
SamoleDate 06/05/01 04/28/03 04/28/03 04/28/03 
Volatile Oraanlcs 1uruKa1 

1, 1, 1,2-TETRACHLOROETHANE 
1, 1, 1 ·TRICHLOROETHANE 5 u Bu Bu 7 u 
1, 1,2,2-TETRACHLOROETHANE 5 u Bu 6 u 7 UR 
1, 1,2·TRICHLOROETHANE 5 u Bu BU 7 u 
1, 1,2·TRICHLOROTRIFLUOROETHANE 5 u Bu 6 u 7 u 
1, 1 ·DICHLOROETHANE 5 u 6 u 6 u 7 u 
1, 1-DICHLOROETHENE 5 u 6 u 6 u 7 u 
1,2,3-TRICHLOROPROPANE 
1,2,4-TRICHLOROBENZENE 5 u BU 6 u 7 u 
1,2,4·TRIMETHYLBENZENE Bu 6 u 7U 
1,2·DIBROM0·3-CHLOROPROPANE 5 u 6U BU 7 u 
1,2·DIBROMOETHANE 5 u 6 u 6 u 7 u 
1,2-DICHLOROBENZENE 5 u 6 u 6 u 7 u 
1,2-DICHLOROETHANE 5 u 6 u 6 u 7 u 
1,2-DICHLOROPROPANE 5 u 6 u 6 u 7U 
1,3,5-TRIMETHYLBENZENE 6 u 6 u 7 u 
1,3·DICHLOROBENZENE 5 u 6 u 6 u 7 u 
1,4-DICHLOROBENZENE 5 u 6 u 6 u 7 u 
1,4·DIOXANE 
2-BUTANONE 5 u 24 u 23 u 27 u 
2-HEXANONE 5 u 24 u 23 u 27 u 
3-CHLOROPROPENE 
4-METHYL-2-PENTANONE 5 u 24 u 23 u 27 u 
ACETONE 100 24 u 23 u 27 u 
ACETONITRILE 
AC ROLE IN 
ACRYLONITRILE 
BENZENE 5 u 6 u 6 u 7 u 
BROMODICHLOROMETHANE 5 u 6 u 6 u 7 u 
BROMOFORM 5 u 6 u 6 u 7 u 
BROMOMETHANE 5 u Bu 6 u 7 u 
CARBON DISULFIDE 5 u 6 u ·e u 7 u 
CARBON TETRACHLORIDE 5 u 6 u 6 u 7 u 
CHLOROBENZENE 5 u 6 u 6 u 7 u 
CHLORODIBROMOMETHANE 5 u 6 u 6 u 7 u 
CHLOROETHANE 5 u 6 u 6 u 7 u 
CHLOROFORM 5 u 6 u 6 u 7 u 
CHLOROMETHANE 5 u 6 u 6 u 7 u 
CHLOROPRENE 
CIS· 1,2-DICHLOROETHENE 5 u 6 u 6 u 5 J 
CIS·1,3·DICHLOROPROPENE 5 u 6 u B u 7 u 
CYCLOHEXANE 5 u Bu B u 7 u 
DIBROMOMETHANE 
DICHLORODIFLUOROMETHANE 2 J Bu 6U 7 u 
ETHYL METHACRYLATE 
ETHYLBENZENE 5 u 6 u 6 u 7 u 
ISOBUTANOL 
ISOPROPYLBENZENE 5 u Bu 6 u 7 u 
M+P·XYLENES 12 u 11 u 14 u 

• SUBSURFACE SOIL DATA(> 1') 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 
17SB21 17SB22 17SB22 
17-B-21-03 17-B-22-01 17-B-22-01-AVG 
3·5 1-3 1-3 
04/28/03 04128/03 04128/03 

B u Bu 5.5 u 
6 u 6 u 5.5 u 
6 u Bu 5.5 u 
6 u Bu 5.5 u 
6 u Bu 5.5 u 
6 u 6 u 5.5 u 

6 u 6 u 5.5 u 
6 u 6U 5.5 u 
6 u 6U 5.5 u 
6U 6U 5.5 u 
6 u 6U 5.5 u 
6 u 6 u 5.5 u 
6 u 6 u 5.5 u 
6 u 6 u 5.5 u 
6 u 6 u 5.5 u 
6 u 6U 5.5 u 

23 u 22 u 21.5 u 
23 u 22 u 21.5 u 

23 u 22 u 21.5 u 
23 u 22 u 21.5 u 

6 u 6 u 5.5 u 
6 u 6 u 5.5 u 
6 u 6 u 5.5 u 
6 u 6 u 5.5 u 
6 u 6 u 5.5 u 
6 u 6 u 5.5 u 
6 u 6 u 5.5 u 
6 u 6 u 5.5 u 
6 u 6 u 5.5 u 
6 u 6 u 5.5 u 
6 u 6 u 5.5 u 

23 6 u 5.5 u 
6 u 6 u 5.5 u 
B u 6 u 5.5 u 

6 u 6 u 5.5 u 

6 u B u 5.5 u 

6 u 6 u 5.5 u 
11 u 11 u 10.5 u 

37 of 54 

017 017 
17SB22 17SB22 
17-8-22-01-D 17-8-22-03 
1-3 3·5 
04/28/03 04/28/03 

5 u 6 u 
5 u 6 u 
5 u 2 J 
5 u 6 u 
5 u 6 u 
5 u 6 u 

5 u 6 u 
5 u 6 u 
5 u 6 u 
5 u 6 u 
5 u 6 u 
5 u 6 u 
5 u 6 u 
5 u 6 u 
5 u 6 u 
5 u 6 u 

21 u 25 u 
21 u 25 u 

21 u 25 u 
21 u 25 u 

5 u 6 u 
5 u 6 u 
5 u 6 u 
5 u 6 u 
5 u 6 u 
5 u 6 u 
5 u 6 u 
5 u 6 u 
5 u 6 u 
5 u 6 u 
5 u 6 u 

5 u 6 J 
5 u 6 u 
5 u 6 u 

5 u 6 u 

5 u 6 u 

5 u 6 u 
10 u 12 u 

• 
017 017 017 017 
17SB23 17SB23 17$824 17$824 
17-B-23-D1 17·8·23-03 17·8-24-01 17-8-24-03 
1·3 3.5 1-3 3-5 
04/28/03 04128/03 04/28/03 04/28/03 

B u 6 u 6 u 6 u 
B u 6 u 6 u 6 u 
2 J 50 6 u 6 u 
Bu Bu 6 u 6 u 
6 u Bu 6 u 6 u 
6 u 6 u 6U 6 u 

6 u 6 u 6 u 6 u 
6 u 6 u 6 u 6 u 
6 u 6U 6 u 6 u 
6 u 6 u 6 u 6 u 
6 u 6 u 6 u 6 u 
6U 6 u 6 u 6 u 
6 u 6 u 6 u 6 u 
6 u 6 u 6 u 6 u 
6 u 6 u 6 u 6 u 
6 u 6 u 6 u 6 u 

24 u 22 u 24 u 23 u 
24 u 22 u 24 u 23 u 

24 u 22 u 24 u 23 u 
24 u 22 u 24 u 23 u 

6 u 6 u 6 u 6 u 
6 u 6 u 6 u 6 u 
6 u 6 u 6 u 6 u 
6 u 6 u 6 u 6 u 
6 u 6 u 6 u 6 u 
6 u 6 u 6 u 6 u 
6 u 6 u 6 u 6 u 
6 u 6 u 6 u 6 u 
6 u 6 u 6 u 6 u 
B u 3 J 6 u 6 u 
6 u 6 u 6 u 6 u 

19 86 6 u 6 u 
6 u 6 u 6 u 6 u 
6 u 6 u 6 u 6 u 

6 u 6 u 6 u 6 u 

6 u 6 u 6 u 6 u 

B u 6 u 6 u 6 u 
12 u 11 u 12 u 12 u 



SWMU 017 017 017 017 
Sample Location 178819 17SB20 17SB20 17SB21 
Samole Number 17-8-19-05 17·B·20-01 17-B-20-03 17-B-21-01 
Depth Ranae (below ground surface) 5·7 1.- 3 3·5 1-3 
SamoleDate 06/05'01 04/28/03 04/28/03 04/28/03 
METHACRYLONITRILE 
METHYL ACETATE 5 u 6 u 6U 7 u 
METHYLCYCLOHEXANE 5 u 6U 6U 7 u 
METHYL IODIDE 
METHYL METHACRYLATE 
METHYL TERT·BUTYL ETHER SU 6 u 6 u 7U 
METHYLENE CHLORIDE 5 u 6U 6 u 15 u 
O·XYLENE 6 u 6 u 7 u 
PENTACHLOROETHANE 
PROPIONITRILE 
STYRENE 5 u 6 u 6 u 7.U 
TETRACHLOROETHENE SU 6U 6U 7U 
TOLUENE 5 u 6 u 6 u 7U 
TOTAL 1,2·DICHLOROETHENE 12 u 11 u 12 J 
TOTAL XYLENES 5 u 18 u 17 u 20 u 
TRANS-1,2-DICHLOROETHENE 5 u 6 u 6 u 7 
TRANS·1,3·DICHLOROPROPENE 5 u 6 u 6 u 7U 
TRANS-1.4·DICHLOR0-2-BUTENE 
TRICHLOROETHENE 5 u 6 u 6 u 9 
TRICHLOROFLUOROMETHANE 5 u 16 34 6 J 
VINYL ACETATE 
VINYL CHLORIDE 5 u 6 u 6 u 7 u 

Semivolatile Oraanics run1icn1 
1,1-BIPHENYL 400 u 
1,2,4,5-TETRACHLOROBENZENE 
1,3,5-TRINITROBENZENE 
1,3-DINITROBENZENE 
1,4-NAPHTHOOUINONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'·0XYBISC1-CHLOROPROPANEl , 400 u 
2,3,4,6· TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 1000 u 
2,4,6· TRICHLOROPHENOL 400 u 
2,4-DICHLOROPHENOL 400 u 
2,4-DIMETHYLPHENOL 400 u 
2,4-DINITROPHENOL 1000 u 
2,4-DINITROTOLUENE 400 u 
2,6-DICHLOROPHENOL 
2,6-DINITROTOLUENE 400 u 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 400 u 
2-CHLOROPHENOL 400 u 
2-METHYLNAPHTHALENE 400 u 
2-METHYLPHENOL 400 u 
2-NAPHTHYLAMINE 
2-NITROANILINE 1000 u 
2-NITROPHENOL 400 u 
2-PICOLINE 
3&4-METHYLPHENOL 

• 

SUBSURFACE SOIL DATA(> 1') 
SWMU.16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 
17SB21 17SB22 17SB22 
17·B·21-03 17·B·22-01 17·B·22-01·AVG 
3·5 1·3 1·3 
04/28103 04128/03 04/28/03 

6 u 6 u 5.5 u 
6 u 6 u 5.5 u 

6 u 6U 5.5 u 
6 u 8 u 8 u 
6 u 6 u 5.5 u 

6 u 6U 5.5 u 
6 u 6 u 5.5 u 
6 u 6 u 5.5 u 

53 11 u 10.5 u 
17 u 17 u 16.5 u 

30 6U 5.5 u 
6 u 6 u 5.5 u 

34 11 J 26.5 J 
11 7 6.5 

6 u 6 u 5.5 u 

• 

017 
17SB22 
17·B·22·01·D 
1-3 
04/28103 

5 u 
5 u 

5 u 
8 u 
5 u 

5 u 
5 u 
5 u 

10 u 
16 u 
5 u 
5 u 

42 J 
6 

5 u 

017 017 017 017 017 
17SB22 17SB23 17SB23 17SB24 17SB24 
17-B-22-03 17·B·23-D1 17·B·23-03 17·B·24·01 17·B·24·03 
3.5 1-3 3·5 1 • 3 3.5 
04/28/03 04/28103 04128103 04128/03 04/28/03 

6 u 6 u 6 u 6 u 6 u 
6.U 6 u 6 u 6 u 6 u 

6 u 6 u 6 u 6 u 6 u 
10 u 10 7 u 6 u 6 u 
6 u 6 u 6 u 6 u 6 u 

6U 6 u 6 u 6 u 6 u 
6 u 6 u 6 u 6 u 6 u 
6 u 6 u 6 u 6 u 6 u 
6 J 19 86 12 u 12 u 

19 u 18 u 17 u 18 u 17 u 
6 u 6 u 6 u 6 u 6 u 
6 u 6 u 6 u 6 u 6 u 

99 160 1000 6 u 6 u 
12 6 J 7 10 42 

6 u 6 u 6 u 6 u 6 u 

• 



• 
SWMU 017 017 
Sample Location 17SB19 17SB20 
Samole Number 17-fl-19-05 17·8-20-01 
Denth Ranae !below ground surface) 5•7 1 ·3 
SamoleDate 06/05/0t 04/28/03 
3,3'-DICHLOROBENZIDINE 400 UR 
3,3'·DIMETHYLBENZIDINE 
3-METHYLCHOLANTHRENE 
3-NITROANILINE 1000 u 
4,6-DINITR0-2-METHYLPHENOL 1000 u 
4-AMINOBIPHENYL 
4-BROMOPHENYL PHENYL ETHER 400 u 
4-CHLOR0-3-METHYLPHENOL 400 u 
4-CHLOROANILINE 400 u 
4-CHLOROPHENYL PHENYL ETHER 400 u 
4-METHYLPHENOL 400 u 
4-NITROANILINE 1000 u 
4-NITROPHENOL 1000 u 
4-NITROQUINOLINE·1-0XIDE 
5-NITR0-0-TOLUIDINE 
7, 12-DIMETHYLBENZIAlANTHRACENE 
A,A·DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 400 u 
ACENAPHTHYLENE 400 u 
ACETOPHENONE 400 u 
ANILINE 
ANTHRACENE 400 u 
ARAMITE 
ATRAZINE 400 u 
BENZALDEHYDE 400 u 
BENZO AlANTHRACENE 400 u 
BENZO AlPYRENE 400 u 
BENZO B)FLUORANTHENE 400 u 
BENZO G,H,llPERYLENE 400 u 
BENZO K)FLUORANTHENE 400 u 
BENZVL ALCOHOL 
BIS 2-CHLOROETHOXY)METHANE 400 u 
BIS 2-CHLOROETHYLlETHER 400 u 
BIS 2-CHLOROISOPROPYLlETHER 
BIS 2-ETHYLHEXYLlPHTHALA TE 400 u 
BUTYLBENZVLPHTHALATE 400 u 
CAPROLACTAM 400 u 
CARBAZOLE 400 u 
CHLOROBENZILA TE 
CH RYS ENE 400 u 
Dl-N-BUTYL PHTHALATE 400 u 
Dl-N-OCTYL PHTHAL.ATE 400 u 
DIALLA'1t 
DIBENZO(A,H)ANTHRACENE 400 u 
DIBENZOFURAN 400 u 
DIETHYL PHTHALATE 400 u 
DIMETHOATE 
DIMETHYL PHTHALATE 400 u 
DINOSEB 
ETHYL METHANE SULFONATE 

017 017 
178820 17SB21 
17·8-20-03 17-8·21·01 
3·5 1·3 
04/28103 04/28/03 

• 
SUBSURFACE SOIL DATA(> 1'} 

SWMU 16 AND 17 
NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 
17SB21 17SB22 17SB22 
11·B·21·03 17·8-22-01 17·B-22-01·AVG 
3·5 1·3 1·3 
04128/03 04/28103 04128103 

390154 

• 
017 017 017 017 017 017 
17SB22 17SB22 17SB23 17SB23 17SB24 17SB24 
17·B·22-01·D 17·B·22·03 17·8·23-01 17·8-23-03 17·B·24·01 17·B·24-03 
1·3 3·5 1·3 3·5 1·3 3·5 
04/28/03 04/28103 04/28/03 04/28/03 04128/03 04/28/03 



SWMU 017 017 
Samale Location 178819 178820 
Sample Number 17-8-19-05 17-8-20-01 
Death Ranae !below around surfacel 5-7 1-3 
Sample Date 06/05101 04/28/03 
ETHYL PARATHION 
FLUOAANTHENE 400 u 
FLUOR ENE 400 u 
HEXACHLOROBENZENE 400 u 
HEXACHLOROBUTADIENE 400 u 
HEXACHLOROCYCLOPENTADIENE 400 u 
HEXACHLOROETHANE 400 u 
HEXACHLOROPHENE 
HEXACHLOROPROPENE 
INDEN0!1,2,3-CDJPYRENE 400 u 
ISODRIN 
ISOPHORONE 400 u 
ISOSAFROLE 
KEPONE 
METHAPYRILENE 
METHYL METHANE SULFONATE 
N-NITAOSO-Dl·N·BUTYLAMINE 
N·NITROSO·Dl·N-PROPYLAMINE • 400 u 
N-NITROSODIETHYLAMINE 
N-NITROSOOIMETHYLAMINE 
N-NITROSODIPHENYLAMINE 400 u 
N·NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIDINE 
NAPHTHALENE 400 u 
NITROBENZENE 400 u 
0,0,0-TRIETHYL PHOSPHOAOTHIOATE 
0-TOLUIDINE 
P·(DIMETHYLAMINOIAZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLORONITROBENZENE 
PENTACHLOROPHENOL 1000 u 
PHENACETIN 
PHENANTHRENE 400 u 
PHENOL 400 u 
PRONAMIDE 
PYRENE 400 u 
PYRIDINE 
SAFROLE 
SULFOTEPP 
THIONAZIN 
PesitlcidealPCBs (ua1ka1 
4,4'·000 4 u 
44'·DDE 4 u 
4,4'·DDT 4 u 
ALDRIN 2.1 u 
ALPHA-BHC 2.1 u 
ALPHA-CHLORDANE 2.1 u 
AROCLOR-1016 21 u 

• 

017 017 
17$820 178821 
17-8-20-00 17-8-21-01 
3-5 1-3 
04/28/03 04/28/03 

SUBSURFACE SOIL DATA(> 1') 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 
17$821 178822 178822 
17-B-21-03 17-8-22-01 17-B-22-01-AVG 
3-5 1-3 1-3 
04/28/03 04/28/03 04/28/03 

• 

017 
17$822 
17-8-22·01-D 
1-3 
04/28/03 

017 017 017 017 017 
178822 178823 178823 178824 17$824 
17-B-22-03 17·8-23-01 17-B-23-o3 17-8-24-01 17·8·24-03 
3-5 1-3 3-5 1·3 3-5 
04/28/03 04/28/03 04128/03 04/28/03 04/28/03 

• 



• 
SWMU 017 017 
SamDle Location 17S819 17SB20 
SamDle Number 17-IM9-05 17~8-20-01 

DeDth Ranae lbelow around surface\ 6·7 1·3 
SamoleDate 06/05/01 114128/03 
AROCLOR-1221 21 u 
AROCLOR• 1232 21 u 
AROCLOR-1242 21 u 
AROCLOR-1248 21 u 
AROCLOR-1254 21 u 
AROCLOfl-1260 21 u 
BETA-BHC 2.1 u 
CHLORDANE 
CHLORDANE (TECHNICAL\ 

2.1 u 
4 u 

NI 2.1 u 
ENOOSULFAN II 4U 
ENOOSULFAN SULFATE 4U 
ENDRIN 4U 
ENDRIN ALDEHYDE 4U 
ENDRIN KETONE 4U 
GAMMA-BHC !LINDANEl 2.1 u 
GAMMA-CHLORDANE 2.1 u 
HEPTACHLOR 2.1 u 
HEPTACHLOR EPOXIDE . 2.1 u 
KE PONE 
METHOXYCHLOR 21 u 
TOXAPHENE 40 u 

OroanoPhos Pesticides furuirn• 
DIMETHOATE 
DISULFOTON 
ETHYL PARATHION 
FAMPHUR 
METHYL PARATHION 
0,0,0·TRIETHYL PHOSPHOROTHIOATE 
PHORATE 
SULFOTEPP 
THIONAZIN 
H 
2 

250 u 
250 u 

2 4,6-TRINITROTOLUENE 250 u 
2,4-DINITROTOLUENE 250 u 
2,6-DINITRl 250 u 
2·AMINQ.4, 250 u 
2-NITROTOLUENE 250 u 
3·NITROTOLUENE 250 u 
4-AMIN0-2,6-DINITROTOLUENE 250 u 
4-NITROTOLUENE 250 u 

017 
17S820 
17-8-20-03 
3·6 
04128/03 

• SU8SUFIFACE SOIL DATA(> 1') 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

a 017 017 
17S822 178822 

1-03 17·8·22-01 17·B-22-o1·AVG 
5 1·3 1 ·3 

3 04/28/03 04/28/03 

I 

41of54 

017 
178822 
17·8-22-111·0 
1·3 
04128/03 

• 
017 017 017 017 017 
178822 17$823 17$823 178824 178824 
17·8·22·03 17·8·23-111 17·8-23-03 17·8·24·01 17·8·24-03 
3·6 1·3 3·5 1·3 3·5 
04/28/03 04/28/03 04l28/03 Q4r-'Kllt:< 04/28/03 



SWMU 017· 017 017 
Samole Location 17SB19 17SB20 17SB20 
Samr>le Number 17-11-19-05 17·8-20-01 17-B-2Q-03 
LJtH>th Ranae !below around surface! 5·7 1·3 3·5 
Samr>leData ""'05/01 . 04/28/03 04/28/03 
HMX 500 u 
NITROBENZENE 250 u 
ROX 500 u 
TETRYL 650 u 
lnoraanicsnnmKn• 
ALUMINUM 19300 
ANTIMONY 0.32 u 
ARSENIC 3 
BARIUM 19.5 
BERYLLIUM 0.25 u 
CADMIUM 0.26 u 
CALCIUM 226 
CHROMIUM 29 
COBALT 2 
COPPER 1.1 u 
IRON 16300 
LEAD 6.3 
MAGNESIUM 1320 
MANGANESE 25.9 
MERCURY 0.01 u 
NICKEL 4.9 
POTASSIUM 512 
SELENIUM 0.61 u 
SILVER 0.09 u 
SODIUM 133 
THALLIUM 0.42 u 
VANADIUM 28.5 
ZINC 16.1 u 
Miscellaneous Parameters '"'"'"'"'' 

I CYANIDE I 1.2 u 
TOTAL ORGANIC CARBON I I I I 

I TOTAL SOLIDS I 82 % 83 % 

• 

017 
17SB21 
17·8-21-01 
1·3 
04/28/03 

72 % 

SUBSURFACE SOIL DATA(> 1 ') 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 
17SB21 17SB22 17SB22 
17·8·21-03 17·8-22-01 17·B-22-01·AVG 
3·5 1·3 1·3 
04/28/03 04/28/03 04128103· 

I I 
83 % 82 % I 82 % 

017 
17SB22 
17-B-22-01·D 
1·3 
04/28'03 

I 

I 
I 82 % 

017 017 017 017 017 
17SB22 17SB23 17SB23 17SB24 17SB24 
17·B·22.Q3 17·B·23-o1 17·8-23-03 17·8·24-01 17·8·24-03 
3·5 1·3 3·5 1·3 3·5 
04/28/03 04128103 04128/03 04128/03 04/28/03 

. 

I I I I I 
I 

I 82 % I 80 % I 80 % I 84 % 63 % I 

• 



• 
SWMU 017 017 017 017 
Sample Location 17SB25 17SB25 17SB26 17SB26 
Sample Number 17·B·25-01 17·B·25-03 17·8-26-01 17·8-26-03 
Depth Ranae !below around surface) 1·3 3·5 1·3 3.5 
Sample Date 04/28/03 04/28/03 04/28/03 04/28/03 
Volatile Oraanlce lun.rKn 
11,1,2-TETRACHLOROETHANE 
1, 1, 1 ·TRICHLOROETHANE 6 u 6 u 6 u 6 u 
1, 1,2,2-TETRACHLOROETHANE 6 u 6 u 6 u 6 u 
1 1,2-TRICHLOROETHANE 6 u 6 u au 6U 
1, 1,2-TRICHLOROTRIFLUOROETHANE 6 u 6 u 6 u 6U 
1, 1 ·DICHLOROETHANE 6 u 6 u 6U 6U 
1, 1 ·DICHLOROETHENE 6 u 6 u 6 u 6U 
1,2,3-TRICHLOROPROPANE 
1,2,4-TRICHLOROBENZENE 6 u 6 u 6U 6U 
1,2,4-TRIMETHYLBENZENE 6 u 5 J 6 u 6 u 
1,2-DIBROM0-3-CHLOROPROPANE 6 u 6 u 6 u 6 u 
1,2-DIBROMOETHANE 6U 6 u 6 u 6U 
1,2-DICHLOROBENZENE 6 u 6 u 6U 6U 
1,2-DICHLOROETHANE 6 u 6 u 6 u 6 u 
1,2-DICHLOROPROPANE 6 u 6 u 6U 6 u 
1,3,5-TRIMETHYLBENZENE 6 u 6 u 6 u 6 u 
1,3-DICHLOROBENZENE 6 u 6 u 6 u 6 u 
1,4-DICHLOROBENZENE 6 u 6 u 6 u 6 u 
1,4-DIOXANE 
2-BUTANONE 22 u 22 u 23 u 24 u 
2-HEXANONE 22 u 22 u 23 u 24 u 
3-CHLOROPROPENE 
4-METHYL-2-PENTANONE 22 u 22 u 23 u 24 u 
ACETONE ·12 J 28 J 23 u 24 u 
ACETONITRILE 
ACROLEIN 
ACRYLONITRILE 
BENZENE 6U 6 u 6 u 6 u 
BROMODICHLOROMETHANE 6U 6 u 6 u 6 u 
BROMOFORM 6U 6 u 6U 6U 
BROMOMETHANE 6 u 6 u 6 u 6 u 
CARBON DISULFIDE 6 u 6 u 6 u 6U 
CARBON TETRACHLORIDE 6U 6 u 6 u 6 u 
CHLOROBENZENE 6 u 6 u 6 u 6 u 
CHLORODIBROMOMETHANE 6 u 6 u 6 u 6 u 
CHLOROETHANE 6 u 6 u 6 u 6U 
CHLOROFORM 6 u 6 u 6 u 6 u 
CHLO ROM ETHANE 6 u 6 u 6 u SU 
CHLOROPRENE 
CIS-1,2-DICHLOROETHENE 6 u 6 u 6 u 6 u 
CIS-1,3-DICHLOROPROPENE 6 u 6 u 6 u 6U 
CYCLOHEXANE 6 u 6 u 6U 6 u 
DIBROMOMETHANE 
DICHLORODIFLUOROMETHANE 6 u 6 u 6 u 6U 
ETHYL METHACRYLATE 
ETHYLBENZENE 6 u 6 u 6 u 6U 
ISOBUTANOL 
ISOPROPYLBENZENE 6 u 6 u 6 u 6U 
M+P-XYLENES 6 u 6 u 6 u 6 u 

• SUBSURFACE SOIL DATA(> 1') 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 
17SB26 17SB26 17SB27 
17·8-26-03-AVG 17·B·26-03-D 17·8-27-01 
3.5 3·5 1·3 
04/28/03 04/28/03 04128/03 

6U 6 u 6 u 
6U 6U 8 
6U 6 u 6 u 
6 u 6 u 6U 
6 u 6 u 6 u 
6 u 6 u 6 u 

6U 6 u 6 u 
6U 6 u 6 u 
6U 6U 6 u 
6 u 6 u 6 u 
6 u 6 u 6 u 
6 u 6 u 6 u 
6 u 6 u 6 u 
6 u 6 u 6 u 
6U 6 u 6U 
6 u 6 u 6 u 

23 u 22 u 23 u 
23 u 22 u 23 u 

23 u 22 u 23 u 
23 u 22 u 23 u 

6 u 6 u 6 u 
6 u 6 u 4 J 
6 u 6 u 6U 
6 u 6 u 6U 
6 u 6 u 6 u 
6U 6U 18 
6 u 6 u 6 u 
6 u 6 u 6 u 
6 u 6 u 6 u 
6 u 6 u 140 
6 u 6 u 6 u 

6 u 6 u 6 u 
6 u 6 u 6 u 
6 u 6 u 6 u 

6 u 6 u 6 u 

6 u 6 u 6U 

6 u 6 u 6U 
6 u 6 u 12 u 

43 0154 

017 
17SB27 
17·B·27·03 
3·5 
04/28/03 

6 u 
11 

2 J 
6 u 
6 u 
6U 

6 u 
6 u 
6 u 
6U 
6U 
6U 
6 u 
6 u 
6 u 
6U 

23 u 
23 u 

23 u 
23 u 

6 u 
6 u 
6 u 
6 u 
6 u 
6 u 
6 u 
6 u 
6 u 

87 
6 u 

3 J 
6 u 
6U 

6 u 

6 u 

6 u 
12 u 

• 
017 017 017 017 017 
17SB28 17SB28 17SB29 178829 17SB30 
17-8·2&-01 17·B·28-03 17·8·29-01 17·8·29-D3 17·8·30·02 
1·3 3·5 1·3 3.5 2·3 
04/28/03 04/28/03 04/28/03 04/28103 01/18/05 

6 u 6 u 6 u 6 u 5 u 
6U 6 u 6 u 6 u 5 u 
6 u 6 u 6 u 6 u 5 u 
6 u 6 u 6 u 6 u 5 u 
6 u 6 u 6 u 6 u 5 u 
6 u 6 u 6 u 6 u 5 u 

6U 6 u 6 u 6 u 5 u 
6 u 6 u 6 u 6 u 
6 u 6 u 6 u 6 u 5 u 
6 u 6 u 6 u 6 u 5 u 
6 u 6 u 6 u 6 u 5 u 
6 u 6 u 6 u 6 u 5 u 
6 u 6 u 6 u 6 u 5 u 
6 u 6 u 6 u 6 u 
6 u 6 u 6 u 6 u 5 u 
6 u 6 u 6 u 6 u 5 u 

25 u 23 u 23 u 24 u 27 u 
25 u 23 u 23 u 24 u 27 u 

25 u 23 u 23 u 24 u 27 u 
25 u 23 u 23 u 24 u 16 J 

6 u 6 u 6 u 6 u 5 u 
6 u 6 u 6 u 6 u 5 u 
6 u 6 u 6 u 6 u 5 u 
6 u 6 u 1 J 6 u 5 u 
6 u 6 u 6 u 6 u 5 u 
6 u 6 u 6 u 6 u 5 u 
6 u 6 u 6 u 6 u 5 u 
6 u 6 u 6 u 6 u 5 u 
6 u 6 u 6 u 6 u 5 u 
6 u 6 u 6 u 6 u 5 u 
6 u 6 u 6 u 6 u 5 u 

6 u 6 u 6 u 6 u 210 
6 u 6 u 6 u 6 u 5 u 
6 u 6 u 6 u 6 u 5 u 

6 u 6 u 6 u 6 u 5 u 

6 u 6 u 6 u 6 u 5 u 

6 u 6 u 6 u 6 u 5 u 
6 u 6 u 6 u 6 u 11 u 



SWMU 017 017 017 017 
,.,.mnle Location 1 17$825 17SB26 17$821 
,......,..le Number t7 17·1-25-03 17·B·26-01 17-8-26-03 
uanm Ranae !below. around ~l 1-3 3·5 1·3 3·5 -·E O.Wll/03 04/28/03 04/28103 
METHAC 
METHYL 6 u 6U 6U 6U 
METHYL 6 u 6U 6U 6U 
METHYL 
METHYL 
METHYL 6 u SU 6U 6 u 
METHYLENE CHLORIDE 13 J 11 J 11 J 14 J 
0-XYLENE s u SU 6U 6U 

=>ETHANE 

I STYRENE SU 6 u 6 u 6U 

E'"' 6U 6 u SU SU 
SU 6 u 6 u 6U 
6 u s u 6U SU 
SU SU s u SU 

I TRANS-1~·DICHLOOOETHENE SU SU SU SU 
6 u 6U 6U 6U 

e 
6U 6U SU SU 

e 11 18 J 9 18 J 
VINYL ACETATE 
VINYL CHLORIDE s u SU SU s u 

Semivolatile urruanlce """""' 
1,1-BIPHENYL 

I L-~INITROBENZENE 
1 4-NAPHTHOQUINUNE 
1 4-PHENYLENEOIAMINE 
1 ·NAPHTHYLAMINE 

CHLOROPROPANEI 
OROPHENOL 

~ 

2,4-DINITROPHENOL 

~· 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NAPHTHYLAMINE 
2-NITROANILINE 
2·NITROPHENOL 
2·PICOL1NE I 

3&4-METHYLPHENOL I 

• 

SUBSURFACE SOIL DATA(> 1') 
SWMU 11 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 1017 017 
17SB21 17$827 
17-1-26-03-AVG 17·B·27-01 

5 3·5 1·3 
8/03 04f.t8/03 04/28/03 

6U 6U 6U 
6U 6U 6U 

s u SU s u 
11.5 J 9J 11 u 
6U 6U 6 u 

SU 6 u 6U 
SU 6 u SU 
SU 6U 6U 
SU 6U 12 u 
SU ii= 18 u 
SU SU 
6U 6 u 

SU SU 20 
31 J 44 J 14 

SU s u 6 u 

017 
17SB27 
17·1-27-03 
3.5 
04/28103 

s u 
6 u 

s u 
SU 
SU 

s u 
s u 
s u 
12 u 
17 u 
6U 
6U 

1900 
46 

SU 

017 017 1017 

~ 
017 

17SB28 17SB28 17SB29 17$830 
17·B·28-01 17·B-2S-03 17·B·30-02 
1·3 3.5 1·3 2·3 
O.W8I03 04/28103 01/18/05 

SU 6U 6 u 6 u 5 u 
SU 6U s u 6 u 5 u 

6U s u s u 

~ 14 8 J 
6 u u SU 

SU s u 6U 6 u 5 u 
6U 6 u SU SU 5 u 
6U 6 u SU 6 u 5 u 
6 u s u SU 6 u 210 
6 u SU SU 6 u 16 u 
s u SU SU 6U 1 J 
SU 6U 6 u 6 u 5 u 

SU 6U s u 6 u 440 
4J 10 3 J 7 5 u 

6U SU 6 u 

400 u 

400 u 
400 u 
400 u 
400 u 
970 u 
400 u 

400 u 

400 u 
400 u 
400 u 
400 u 

970 u 
400 u 

• 



• 
ISWMU 017 017 017 017 

~aroundsurfacel 
17SB25 17SB25 17SB26 17SB26 
17-1-25-01 17•1-25-03 17·B-2&-01 17·8-26-03 
1-3 3·5 1-3 3·5 
f14178/03 04/28/03 04/28/03 Sample Date -3,3'-DICHLOROBENZIDINE . 

3,3'-DIMl::l~ 
3-METHYLC 
3-NITROANILJNe 
4,6-DINITR0-2-METHYLPHENOL 
4-AMINOBIPHENYL 

PHENYL ETHER 

·1-0XfDE 
NE 

ANTHRACENE 

ACENAPHTHENE 

~ 
ANILINE 
ANTHRACENE 
ARAMITE 
ATRAZINE 
BENZALDEHYDE 

~RACENE 
ENE 
•RANTHENE 

, , PERYLENE 
BENZOIKlFLUORANTHENE 
BENZVL ALCOHOL 

lllllf' R 
IMER I 

TE 
BUTYL BENZVL PHTHALATE 

~ 
CHLOROBENZILATE 
CHRYSENE 

01-N-OCTYL PHTH~ 
DIALLATE 
DIBENZO(A,H}ANTHRACENE 
DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHOATE 
DIMETHYL PHTHALATE 
DINOSEB 
ETHYL METHANE SULFONATE 

• 
SUBSURFACE SOIL DATA(> 1'} 

SWMU 16 AND 17 
NWS CHARLESTON, SOUTH CAROLINA 

017 017 1017 
17SB26 17SB26 1178827 
17·B-26-03-AVG 17·8-26-03-D IH• ... 27-01 
3·5 3·5 1·3 
04/28/03 04/28/03 04l'l8I03 

I 

I 

=:f 
45of 54 

017 
17SB27 
17-B-27-03 
3.5 
04/28l03 

I 

• 
017 017 

~ 
017 

17SB28 17SB28 17$830 
17-B-28-01 17·8-28-03 17-B-30-02 
1·3 3.5 2·3 
04/28/03 04/28/03 

3 
01/18/05 8/03 

400 u 

970 u 
970 u 

Allll U 
400 u 
400 u 
400 u 
400 u 
970 u 
970 u 

400 u 
400 u 
400 u 

I 

I 

~~ I 
I 

400 u 
400 u 
400 u 
400 u 
400 u 
400 u 

400 u 
400 u 

230 J 
400 u 
400 u 
400 u 

400 u 
400 u 
400 u 

400 u 
400 u 
400 u 

400 u 



SWMU 017 017 017 017 
Sample Location 17SB25 17SB25 17SB26 17SB26 
SamDle Number 17-El·2S-01 17·8·25-03 17-B-26-01 17·8-26-03 
aanth Ranae (below ground surface) 1 ·3 3·5 1 ·3 3·5 
SamDleDate 04/28/03 04/28103 04/28/03 04/28103 
ETHYL PARATHION 
FLUORANTHENE 
FLUOR ENE 
HEXACHLOROBENZENE 
HEXACHLOR08UTADIENE 
HEXACHLOROCYCLOPENT ADI ENE 
HEXACHLOROETHANE 
HEXACHLOROPHENE 
HEXACHLOROPROPENE 
INDENOC1,2,3·CDlPYRENE 
ISODRIN 
ISOPHORONE 
ISOSAFROLE 
KEPONE 
METHAPYRILENE 
METHYL METHANE SULFONATE 
N-NITROSO·Dl·N·BUTYLAMINE 
N-NITROSO·Dl·N-PROPYLAMINE 
N-NITROSODIETHYLAMINE 
N-NITROSODIMETHYLAMINE 
N-NITROSODIPHENYLAMINE 
N-NITROSOMETHYLEl HYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIDINE 
NAPHTHALENE 
NITROBENZENE 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P-(DIMETHYLAMINO)AZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLORONITROBENZENE 
PENTACHLOROPHENOL 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIDE 
PYRE NE 
PYRIDINE 
SAFROLE 
SULFOTEPP 
THIONAZIN 
Peaiticldea/PC8a lu<,,..n• 
4,4'-DDD 
4,4'-DDE 
4,4'·DDT 
ALDRIN 
ALPHA-BHC 
ALPHA-CHLORDANE 
AROCLOR· 1016 

• 

SUBSURFACE SOIL DATA(:. 1') 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 
17SB26 17SB26 17SB27 
17·B-26-03·AVG 17·8-26-03·0 17·8·27-01 
3 .. 5 3 .. 5 1 ·3 
04/28103 04/28/03 04/28103 

• 

017 017 
17SB27 17SB28 
17·8·27-<13 17·8-28-01 
3 .. 5 1 ·3 
04/28/03 04/28/03 

017 017 017 017 
17SB28 17SB29 17SB29 175830 
17·B-28-o3 17·8-29-01 17·8·29-03 17·8·30·02 
3·5 1·3/ 3·5 2·3 
04/28/03 04128/03 04128/03 01/18/05 

400 u 
400 u 
400 u 
400 u 
400 u 
400 u 

400 u 

400 u 

400 u 

400 u 

400 u 
400 u 

970 u 

400 u 
400 u 

400 u 

4 u 
0.8 J 
4 u 

2.1 u 
2.1 u 
2.1 u 
21 u 

• 



• 
SWMU 017 017 017 017 
Sample Location 17SB25 17SB25 17SB26 17SB26 
Samole Number 17·B·25-o1 17·8·25-03 17-B-26-01 17-B-26-03 
Deoth Ranae (below around surface) 1·3 3·5 1·3 3·5 
SamoleDate 04/28103 04/28/03 04/28103 04/28103 
AROCLOR-1221 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR-1248 
AROCLOR-1254 
AROCLOR-1260 
BETA-BHC 
CHLORDANE 
CHLORDANE (TECHNICAL) 
DELTA-BHC 
DIELDRIN 
ENDOSULFAN I 
ENDOSULFAN II 
ENDOSULFAN SULFATE 
EN ORIN 
ENDRIN ALDEHYDE 
ENDRIN KETONE 
GAMMA-BHC ILINDANEl 
GAMMA-CHLORDANE 
HEPTACHLOR 
HEPTACHLOR EPOXIDE 
KEPONE 
METHOXYCHLOR 
TOXAPHENE 
OrganoPhos Pestlcidea IU"'""' 
DIMETHOATE 
DISULFOTON 
ETHYL PARATHION 
FAM PH UR 
METHYL PARATHION 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
PHORATE 
SULFOTEPP 
THIONAZIN 
Herbicides luru1«n 
2 4,5-T 
2,4,5-TP !Sil.VEX) 
2,4-D 
DINOSEB 
Exolosives lun11en1 
1,3 5-TRINITROBENZENE 
1,3-DINITROBENZENE 
2,4,6-TRINITROTOLUENE 
2,4-DINITROTOLUENE 
2,6-DINITROTOLUENE 
2-AMIN0-4,6-DINITROTOLUENE 
2-NITROTOLUENE 
3-NITROTOLUENE 
4-AMIN0-2,6-DINITROTOLUENE 
4-NITROTOLUENE 

• SUBSURFACE SOIL DATA(> 1') 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 
17SB26 17SB26 17SB27 
17·8·26-03-AVG 17·8-26-03-D 17·8·27-01 
3·5 3·5 1·3 
04/28103 04128103 04/28103 

47of 54 

017 017 017 
17SB27 17SB28 17SB28 
17·8·27-03 17-B-28-01 17·8·28-03 
3·5 1·3 3·5 
04/28/03 04/28103 04/28103 

• 
017 017 017 
17SB29 17SB29 17SB30 
17·B·29-o1 17·8·29-03 17·8·30-02 
1. 3 3·5 2·3 
04128103 04/28103 01118105 

21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
2.1 u 

2.1 u 
4 u 

2.1 u 
4 u 
4 u 
4 u 
4 u 
4 u 

2.1 u 
2.1 u 
2.1 u 
2.1 u 

21 u 
40 u 

100 u 
100 u 
100 u 
100 u 
200 u 
200 u 
200 u 
200 u 
200 u 
200 u 



SWMU 017 017 
Sample Location 178825 178825 
Sanmle Number 17-8-25-01 17·8-25-03 
Dentn Ranae (below around 11Urfacel 1·3 3·5 
SamnleDate 04/28/03 .......... u .. 

HMX 
NITROSENZENE 
ROX 
TETRYL -- '""""""' ALUMINUM 
ANTIMONY 

I ARSEN~C 
UM 

CAnMIUM 
CALCIUM 
CHR-IUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERr.t1RY 
NICKEL 

. POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THAI.LI UM 
VANADIUM 
ZINC 

Miacellaneoua Parameters '"'''"'"" 
I CYANIDE I I 

TOTAL ORGANIC CARBON I 
I TOTAL SOLIDS I 82% I 84% 

• 

017 017 
17SB26 178826 
17·8-26-01 17-S-26-03 
1·3 3.5 
04/28l03 04/28/03 

I I 
I 

I 87 % I 82% 

SUBSURFACE SOIL DATA(> 1') 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 017 
178826 178826 ~178827 
17·8·2&-03-AVG 17·8·26-03-0 1 17-8-27-03 
3·5 3·6 l• 3·5 
04/28/03 . 04/29/03 ....,.,8103 04/28I03 

I I I 
I I I 
I 81 % I 80 % I 79% I 81 % 

• 

017 017 017 017 017 
178828 17SB28 178829 178829 17SB30 
17·8·211-01 17+28-03 17+29-o1 17·8·29-03 17·8·30-02 
1·3 3·5 1·3 3·5 2-3 
04/28/Q3 04128/03 04l28I03 04/28/03 01/18/05 

200 u 
100 u 
200 u 
250 u 

15100 I 
0.16 u 

1§ 
533 
24.1 
1.6 
2.4 

13100 
9.8 

1200 
17.B J 

0.05 
4.4 
416 

0.25 u .. 0.05 u 
96.1 

0.6 u 
30.3 
15.3 

I I l I I 0.21 J I 
I I 2200 

I 82 % I 86 % I 80 % I 84% I 82 % I 

• 



• • SUBSURFACE SOIL DATA(> 1') 
SWMU 16 AND 17 

NWS CHARLESTON, SOUlli CAROLINA 

SWMU 017 017 
SamDle Location 17SB31 17SB31 
Samnle Number 17-13·31-02 17·B-31-02·AVG 
DAnth Ranae '""low around surface} 2·3 2·3 
Sample Date 01/18/0S . 01/18105 
Volatile Oraanica 1un11rn1 
1, 1, 1,2· TETRACHLOROETHANE 
1, 1, 1 ·TRICHLOROETHANE 7 u 7U 
1, 1,2,2·TETRACHLOROETHANE 7 u 7 u 
1,1,2-TRICHLOROEniANE 7 u 7 u 
1, 1,2· TRICHLOROTRIFLUOROETHANE 7 u 7 u 
1, 1-DICHLOROETHANE 7 u 7 u 
1, 1-DICHLOROETHENE 7 u 7U 
1 2,3-TRICHLOROPROPANE 
1,2,4-TRICHLOROBENZENE 7 u 7 u 
1,2,4-TRIMETHYLBENZENE 
1,2-DIBROM0-3-CHLOROPROPANE 7 u 7 u 
1,2-DIBROMOETHANE 7 u 7 u 
1,2-DICHLOROBENZENE 7 u 7U 
1,2-DICHLOROETHANE 7 u 7 u 
1,2-DICHLOROPROPANE 7 u 7 u 
1,3,5-TRIMETHYLBENZENE 
1,3-DICHLOROBENZENE 7 u 7 u 
1,4-DICHLOROBENZENE 7 u 7 u 
1,4-DIOXANE 
2-BUTANONE 36 u 35 u 
2-HEXANONE 36 u 35 u 
3-CHLOROPROPENE 
4-METHYL-2-PENT ANONE 36 u 35 u 
ACETONE 36 UR 19 J 
ACETONITRILE 
ACROLEIN 
ACRYLONITRILE 
BENZENE 7 u 7 u 
BROMODICHLOROMETHANE 7 u 7U 
BROMOFORM 7U 7 u 
BROMOMETHANE 7 u 7 u 
CARBON DISULFIDE 7 u 7 u 
CARBON TETRACHLORIDE 7 u 7U 
CHLOROBENZENE 7 u 7 u 
CHLORODIBROMOMETHANE 7 u 7 u 
CHLOROETHANE 7U 7 u 
CHLOROFORM 7 u 7 u 
CHLOROMETHANE 7 u 4.5 u 
CHLOROPRENE 
CIS-1,2-DICHLOROETHENE 5 J 5 J 
CIS-1,3-DICHLOROPROPENE 7 u 7 u 
CYCLOHEXANE 7 u 7 u 
DIBROMOMETHANE 
DICHLORODIFLUOROMETHANE 7 u 7 u 
ETHYL METHACRYLATE 
ETHYLBENZENE 7 u 7 u 
ISOBUTANOL 
ISOPROPYLBENZENE 7U 7 u 
M+P·XYLENES 14 u 14 u 

490154 

• 
017 017 
17SB31 17SB32 
17·B-31·02·D 17·B-32-03 
2·3 3·4 
01/18/05 01118/05 

6 u 
7 u 6 u 
7 u 6 u 
7U 1 J 
7 u 
7 u 6 u 

. 7 u 6 u 
6 u 

7U 6 u 

7 u 6 u 
7 u 6 u 
7 u 6 u 
7 u 6 u 
7U 6U 

7 u 6 u 
7 u 6 u 

120 UR 
34 u 30 u 
34 u 30 u 

6 u 
34 u 30 u 
19 J 23 J 

60 u 
30 .UR 
30 UR 

7U 6 u 
7U 6 u 
7U 6 u 
7 u 6 u 
7U 6 u 
7 u 6 u 
7 u 6 u 
7U 6 u 
7U 6 u 
7 u 6 u 
2U 6U 

6 u 
5 J 200 
7 u 6 u 
7 u 

6U 
7U 6 u 

6 u 
7U 6U 

120 UR 
7 u 
14 u 12 u 



• 

SUBSURFACE SOIL DATA(> 1') 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

SWMU 017 017 
Samole Location 178831 176831 
Samole Number 17·8-31-02 17·8·31-02-AVG 
11Anth Ranae !below oround surfacel 2·3 2·3 
SamoleDate 01/18/05 01/18/05 
METHACRYLONITRILE 
METHYL ACETATE 7U 7 u 
METHYLCYCLOHEXANE 7U 7 u 
METHYL IODIDE 
METHYL METHACRYLATE 
METHYL TERT·BUTYL ETHER 14 u 14 u 
METHYLENE CHLORIDE 12 u 12.5 u 
0-XYLENE 7 u 7 u 
PENTACHLOROETHANE 
PROPIONITRILE 
STYRENE 7U 7 u 
TETRACHLOROETHENE 7U 7 u 
TOLUENE 7 u 7 u 
TOTAL 1,2·DICHLOROETHENE 5 J 5 J 
TOTAL XYLENE$ 22 u 21 u 
TRANS·1 2·DICHLOROETHENE 7U 7 u 
TRANS· 1,3-0ICHLOROPROPENE 7U 7 u 
TRANS·1,4-DICHLOR0-2·BUTENE 
TRICHLOROETHENE 250 J 190 J 
TRICHLOROFLUOROMETHANE 7 u 7 u 
VINYL ACETATE 
VINYL CHLORIDE 7 u 7U 
Semlvolatile arnanics 1un11<a1 -, 
1, 1-BIPHENYL 410 u 410 u 
1,2,4,5-TETRACHLOROBENZENE 
1,3,5·TRINITROBENZENE 
1,3-DINJTROBENZENE 
1,4-NAPHTHOQUINONE 
1,4·PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYBISl1 ·CHLOROPROPANEl 410 u 410 u 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5·TRICHLOROPHENOL 410 u 410 u 
2,4 6-TRICHLOROPHENOL 410 u 410 u 
2,4-DICHLOROPHENOL ·410 u 410 u 
2,4-DIMETHYLPHENOL 410 u 410 u 
2,4-DJNITROPHENOL 990 u 990 u 
2,4-0INITROTOLUENE 410 u 410 u 
2,6-0ICHLOROPHENOL 
2,6-DINITROTOLUENE 410 u 410 u . 
2·ACETYLAMINOFLUORENE 
2·CHLORONAPHTHALENE 410 u 410 u 
2-CHLOROPHENOL 410 u 410 u 
2·METHYLNAPHTHALENE 410 u 410 u 
2-METHYLPHENOL 410 u 410 u 
2·NAPHTHYLAMINE 
2·NITROANILINE 990 u 990 u 
2-NITROPHENOL 410 u 410 u 
2-PICOLINE 
3&4-METHYLPHENOL 

017 017 
176831 178832 
17·8-31.()2·0 17·8·32·03 
2·3 3·4 
01/18/05 01/18/05 

60 u 
7U 
7 u 

6 u 
6 u 

14 u 
13 u 6U 
7 u 6U 

6U 
60 u 

7 u 6U 
7 u 6U 
7 u 6U 
5 J 

20 u 18 u 
7 u 6U 
7 u 6U 

12 u 
130 J 430 
7 u 6U 

6U 
7 u 6 u 

410 u 
400 u 
400 u 

- 400 u 
400 u 
400 u 
400 u 

410 u 
400 u 

410 u 990 u 
410 u 400 u 
410 u 400 u 
410 u 400 u 
990 u 990 u 
410 u 400 u 

400 u 
410 u 400 U· 

400 u 
410 u 400 u 
410 u 400 u 
410 u 400 u 
410 u 400 u 

400 u 
990 u 990 u 
410 u 400 u 

400 u 
400 u 

• 



• • SUBSURFACE SOIL DATA(> 1') 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

SWMU 017 017 
Samnle Location 17SB31 17SB31 
Samnle Number 17·8-31·02 17·B-31-Cl2·AVG 
Denth Ranae lbelow around surface) 2·3 2·3 
SamnleDate 01/18/05 01/18/05 
3 3'·DICHLOROBENZIDINE 410 u 410 u 
3,3'·DIMETHYLBENZIDINE 
3-METHYLCHOLANTHRENE 
3-NITROANIUNE 990 u 990 u 
4,6-DINITR0-2·METHYLPHENOL 990 u 990 u 
4-AMINOBIPHENYL 
4-BROMOPHENYLPHENYLETHER 410 u 410 u 
4-CHLOR0-3-METHYLPHENOL 410 u 410-U 
4-CHLOROANILINE 410 u 410 u 
4-CHLOROPHENYL PHENYL ETHER 410 u 410 u 
4-METHYLPHENOL 410 u 410 u 
4-NITROANILINE 990 u 990 u 
4-NITROPHENOL 990 u 990 u 
4-NITROOUINOLINE·1-0XIDE 
5·NITRO-O-TOLUIDINE 
7, 12·DIMETHYLBENZIA\ANTHRACENE 
A.A·DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 410 u 410 u 
ACENAPHTHYLENE 410 u 410 u 
ACETOPHENONE 410 u 410 u 
ANILINE 
ANTHRACENE 410 u 410 u 
ARAMITE 
ATRAZINE 410 u 410 u 
BENZALDEHYDE 410 u 410 u 
BENZO AlANTHRACENE 410 u 410 u 
BENZO AlPYRENE 410 u 410 u 
BENZO B\FLUORANTHENE 410 u 410. u 
BENZO G,H,J\PERYLENE 410 u 410 u 
BENZO (KlFLUORANTHENE 410 u 410 u 
BENZVL ALCOHOL 
BIS 2·CHLOROETHOXY\METHANE 410 u 410 u 
BIS 2-CHLOROETHYLlETHER 410 u 410 u 
BIS 2-CHLOROISOPROPYLlETHER 
BIS 2-ETHYLHEXYL\PHTHALATE 250 J 245 J 
BUTYLBENZYLPHTHALATE 410 u 410 u 
CAPROLACTAM 410 u 410 u 
CARBAZOLE 410 u 410 u 
CHLOROBENZILATE 
CHRYSENE 410 u 410 u 
Dl·N-BUTYL PHTHALATE 410 u 410 u 
Dl·N·OCTYL PHTHALATE 410 u 410 u 
DIALLATE 
DIBENZOIA,H\ANTHRACENE 410 u 410 u 
DIBENZOFURAN 410 u 410 u 
DIETHYL PHTHALATE 410 u 410 u 
DIMETHOATE 
DIMETHYL PHTHALATE 410 u 410 u 
DINOS EB 
ETHYL METHANE SULFONATE 

51 0154" 

• 
017 017 
17SB31 17SB32 
17·8-31-02-D 17·8-32·03 
2·3 3-4 
01/18/05 01/18/05 

410 u 400 u 
790 u 
400 u 

990 u 990 u 
990 u 990 u 

400 u 
410 u 400 u 
410 u 400 u 
410 u 400 u 
410 u 400 u 
410 u 
990 u 990 u 
990 u 990 u 

790 u 
790 u 
400 u 
400 u 

410 u 400 u 
410 u 400 u 
410 u 400 u 

400 u 
410 u 400 u 

790 u 
410 u 
410 u 
410 u 400 u 
410 u 400 u 
410 u 400 u 
410 u 400 u 
410 u 400 u 

790 u 
410 u 400 u 
410 u 400 u 

400 u 
240 J 400 u 
410 u 400 u 
410 u 
410 u 

790 u 
410 u 400 u 
410 u 400 u 
410 u 400 u 

790 u 
. -410 u 400 u 

410 u 400 u 
410 u 400 u 

400 u 
410 u 400 u 

200 u 
400 u 



SUBSURFACE SOIL DATA(> 1') 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 
17SB31 17SB31 178832 
17-B-31-02 17-B-31-ll2·AVG . 17.B-32-03 
2·3 2·3 3·4 
01118l05 01/18/05 01118/05 

400 u 
410 u 410 u 410 u 400 u 
410 u 410 u 410 u 400 u 
410 u 410 u 410 u 400 u 
410 u 410 u 410 u 400 u 
410 u 410 u 410 u 400 u 
410 u 410 u 410 u 400 u 

400 u 
410 u 410 u 410 u 400 u 

790 u 
410 u 410 u 410 u 400 u 

790 u 
UR 

400 u 
790 u 
400 u 

410 u 410 u 410 u 400 u 
790 u 
790 

410 u 410 u 410 u 400 u 
400 u 
400 u 
400 u 
400 

410 u 410 u 410 u 400 u 
410 u 410 u 410 u 400 u 

790 u 
400 u 
790 u 
400 u 

e 400 u 
990 u 990 u 990 u 

410 u 410 u 410 u 400 u 
410 u 410 u 410 u 400 u 

400 u 
410 u 410 u 410 u 400 u 

1900 u 
400 u 
400 u 
790 u 

4.1 u 4.1 u 4.1 u 4U 
4.1 u 4.1 u 4.1 4U 
4.1 u 4.1 u 4.1 u 4U 
2.1 u 2.1 u . 2.1 u 2U 
2.1 u 2.1 u 2.1 u 2U 
2.1 u 2.1 u 2.1 u 2U 
21 u 21 u 21 u 20 u 

• • • 



• 
SWMU 
Sample Location 
SamDle Number 

• SUBSURFACE SOIL DATA(> 1') 
SWMU 16 AND 17 

. NWS CHARLESTON, SOUTH CAROLINA 

017 017 
17SB31 17SB31 
17-15-31-02 17·B-31-02·AVG 

DeDth Ranoe lbelow around surface) 2·3 2·3 
SampleDete 01/18/05 01/16/05 
AROCLOR-1221 21 u 21 u 
AROCLOR-1232 21 u 21 u 
AROCLOR-1242 21 u 21 u 
AROCLOR· 1248 21 u 21 u 
AROCLOR-1254 21 u 21 u 
AROCLOR-1260 21 u 21 u 
BETA-BHC 2.1 u 2.1 u 
CHLORDANE 
CHLORDANE ITECHNICALl 
DELTA·BHC 2.1 u 2.1 u 
DIELDRIN 4.1 u 4.1 u 
ENDOSULFAN I 2.1 u 2.1 u 
ENDOSULFAN II 4.1 u 4.1 u 
ENDOSULFAN SULFATE 4.1 u 4.1 u 
ENDRIN 4.1 u 4.1 u 
ENDRIN ALDEHYDE 4.1 u 4.1 u 
ENDRIN KETONE 4.1 u 4.1 u 
GAMMA-BHC ILINDANEl 2.1 u 2.1 u 
GAMMA-CHLORDANE 2.1 u 2.1 u 
HEPTACHLOR 2.1 u 2.1 u 

· HEPTACHLOR EPOXIDE 2.1 u 2.1 u 
KEPONE 
METHOXYCHLOR 21 u 21 u 
TOXAPHENE 41 u 41 u 
OraanoPhos Pesticides 1un11rn1 
DIMETHOATE 
DISULFOTON 
ETHYL PARATHION 
FAMPHUR 
METHYL PARATHION 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
PHORATE 
SULFOTEPP 
THIONAZIN 
Herbicides lU'"'"" 
2,4,5-T 
2,4,5-TP ISILVE>O 
2,4-D 
DINOS EB 
ExDlosives tu•,,,, .. , 
1,3,5-TRINITROBENZENE 100 u 100 u 
1 3-DINITROBENZENE 100 u 100 u 
2 4,6-TRINITROTOLUENE 100 u 100 u 
2,4-DINITROTOLUENE 100 u 100 u 
2,6-DINITROTOLUENE 200 u 200 u 
2-AMINQ..4,6-DINITROTOLUENE 200 u 200 u 
2-NITROTOLUENE 200 u 200 u 
3-NITROTOLUENE 200 u 200 u 
4·AMIN0·2,6-DINITROTOLUENE 200 u 200 u 
4-NITROTOLUENE 200 u 200 u 

53 of 54 

• 
017 017 
17SB31 17SB32 
17-B-31-02·0 17·8-32-03 
2·3 3·4 
01/18105 01116/05 

21 u 20 u 
21 u 20 u 
21 u 20 u 
21 u 20 u 
21 u 20 u 
21 u 20 u 
2.1 u 2 u 

20 u 

2.1 u 2 u 
4.1 u 4 u 
2.1 u 2 u 
4.1 u 4 u 
4.1 u 4 u 
4.1 u 4U 
4.1 u 4 u 
4.1 u 4 u 
2.1 u 2 u 
2.1 u 2 u 
2.1 u 2 u 
2.1 u 2 u 

21 u 20 u 
41 u 40 u 

74 u 
74 u 
74 u 
74 u 
74 u 
74 u 
74 u 
74 u 
74 u 

40 u 
40 u 
100 u 

100 u . 100 u 
100 u 100 u 
100 u 100 u 
100 u 100 u 
200 u 200 u 
200 u 200 u 
200 u 200 u 
200 u 200· u 
200 u 200 u 
200 u 200 u 



• 

SUBSURFACE SOIL DATA(> 1') 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

SWMU 017 017 
sa ..... 1e Location 17SB31 17SB31 
sanmle Number 17-B-31-02 17·8-31-02-AVG 
Deoth Ranae fbelow around surface! 2·3 2-3 
samoleDate 01/18/05 01/18/05 
HMX 200 u 200 u 
NITROBENZENE 100 u 100 u 
ROX 200 u 200 u 
TETRYL 250 u 250 u 
lno ...... nics '"""""' 
ALUMINUM 21900 19850 
ANTIMONY 0.75 u 0.59 u 
ARSENIC 8.3 7.5 
BARIUM 28.3 27.6 
BERYLLIUM 0.34 0.34 
CADMIUM 0.06 u 0.055 u 
CALCIUM 406. 409 
CHROMIUM 39.6 37.45 
COBALT · 2.4 2.4 
COPPER 2.6 2.75 
IRON 24800 24950 
LEAD 14.8 15.4 
MAGNESIUM 1810 1710 
MANGANESE 32 J 51.75 J 
MERCURY 0.09 0.08 
NICKEL 7.2 6.55 
POTASSIUM 613 582.5 
SELENIUM 0.74 u 0.705 u 
SILVER 0.07 u 0.065 u 
SODIUM 77.5 79.3 
THALLIUM 0.81. u 1.055 u 
VANADIUM 58.1 51.45 
ZINC 27.4 26.7 
Mlscallaneous Parameters (matkal 
CYANIDE I 0.31 J I 0.265 J 

I TOTAL ORGANIC CARBON 3600 3250 
TOT AL SOLIDS I 80 % I 80.5 % 

• 

017 017 
17SB31 17SB32 
17·B-31-02·D 17-B-32-03 
2·3 3·4 
01/18/05 01/18/05 

200 u 200 u 
100 u 100 u 
200 u 200 u 
250 u 250 u 

17800 12800 
0.43 u 0.3 u 

6.7 5.6 
26.9 32 
0.34 0.33 

0.05 u 0.04 u 
412 875 
35.3 24.3 
2.4 1.8 
2.9 0.99 

25100 17300 
16 10.7 

1610 1150 
71.5 J 14.2 J 

0.07 O.Q1 U 
5.9 3.6 
552 360 

0.67 u 0.47 u 
0.06 u 0.04 u 

81.1 237 
1.3 u 0.98 u 

44.8 30.8 
26 12.3 

I 0.22 J I 0.3 J I 
2900 960 

I 81 % I 83% I 

• 



• 

• APPENDIX E-3 
GROUNDWATER ANALYTICAL RESULTS (TtNUS) 



• • • 
GROUNDWATER DATA 

SWUU 16AND17 
NWS CHARLESTON, SOUTH CAROLINA 

016 016 016 016 016 016 
16MW01S 16MW03S 16MW03S 16MW04S 16MW04S 16MW04S 
16-G-018-0305 1&-0.o3S· 1001 16-G-03S-0205 16-G-045-1001 t6-G-04S·1001·AVG 16-G·04S.0205 
03110/05 10/20/01 02/23/05 10/19/01 10/19/01 02125/05 

SU 5 u 5 u s u 5 u SU s u s u 
SU SU SU s u s u s u SU 5 u 
SU 5 u SU SU s u 5U s u 5 u 
s u 5 u s u SU 5 u SU s u 5 u 
s u SU s u SU s u 5U 5 u s u 
s u SU. 5 u 5 u s u 5 u s u 5 u 

5 u 5 u 5 u SU SU 5 u 5 u 5 u 5 u 5 u 

5 u 5 u 5 u 5 u 5 u SU 5 u 5 u 5 u 
s u 5 u 5 u 5 u s u s u s u s u 5 u 
SU 5 u SU SU s u s u 5U s u 5 u 
5 u 5 u s u s u s u SU 5 u 5 u 5 u 
5 u 5 u s u 5 u s u 5 u 5 u 5 u 5 u 

5 u 5 u s u 5 u 5 u 5 u 5 u s u 
5 u 5 u 5 u 5 u 5 u SU 5 u s u 

s u 5U 5 u SU UR 5 u 5 u 5 u 

s u 5 u 5 u 5 u 5 u s u s u 5 u 

s u 5 u 5 u s u 5 u 5 u 5 u 5 u 
s u 5 u 5 u 5 UR 5 u 5 u s u 5 u 

5 u 5 u 5 u s u 5 u s u 5 u 
5 u 5 u 5 u 5 u 5 u 5 u SU 5 u 

SU 5 u s u 5 u SU 5 u 
5 u 5 u 5 u s u 5 u 5 u 
5 u 5U 5 u SU 5 u 5 u 
SU 5 u 5 u s u s u 5 u 
5 u 5 u 5 u 5 u 5 u 5 u 
5 u SU s u s u s u s u 
s u 5 u 5 u s u 5 u 5 u 
s u 5 u s u s u 5 u 5 u 
s u 5 u s u s u s u 5 u 

SU 5 u s u SU s u 5 u s u 5 u 
s u 5 u s u 5 u s u 5 u 5 u 5 u 
s u 5 u SU 5 u s u 5 u 5 u 5 u 

s u 5 u 5 u SU 5 u s u 5 u 5 u 5 u 

5 u s u SU 5 u 5 u s u 5 u 5 5 u 5 u 

s u SU 5 u s u s u 5 u 5 u 5 u 5 u 
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SWMU 016 016 016 
ISamnle Location 16MW01S 16MW01S 16MW02S 
Sarrmle Number 16-G-018-1001 16-G..Q1S-0305 16-G-028-1001 

10/16'01 03ff0/05 111116/01 
10 u 

MET 
METH SU SU s u 
METH s u s u SU 
METHYL 
METH 
METHY s u s u SU 

SU 5 u 5 u 
SU 

E 

s u SU SU 
ENE s u s u SU 

s u s u 5 u 
10 u 

SU 1S u SU 
1, SU s u s u 
1, s u SU s u 

TRANS· 1,4-0ICHLOR0-2·BUTENE 
ITRICHl.OROETHENE s u s u SU 

~OM ETHANE SU s u 5 u 

SU SU s u 
8emivolatlle Oraanlc• 1un11..1 

~E 
10 u I 10 u 10 u 

1 3-0INITROBENZ E 
1,4-NAPH 1 nvuUINONE 
1 4-PHENYLENEOIAMINE 

··- 10 u 10 u 10 u 
ENOL 

OL 2S u 25 u 2S u 
6 10 u 10 u 10 u 

2 10 u 10 u 10 u 
ETH 10 u 10 u 10 u 

2,4-0INITROPHENOl. 2S u 2S u 2S u 
2,4-0INITROTOLUENE 10 u 10 u 10.U 
2,6-0ICHLOROPHENOL 
2,6-DINITROTOLUENE 10 u 10 u 10 u 
2-ACETYLAMINOFLUORENE 
2-CHL 10 u 10 u 10 u 
2-CHL 10 u 10 u 10 u 

10 u 10 u 10 u 
10 u 10 u 10 u 

2-NIT OANILINE 25 u 25 u 25 u 
2 10 u 10 u 10 u 
2 
3&4 OL 

• 

GROUNDWATER DATA 
SWMU 16 ANO 17 

NWS CHARLESTON, SOUTH CAROLINA 

016 ~ 016 
16MW02S 16MW03S 

~ 001 
16-G-038-0205 

10/20/01 02/23/05 
10 u 

s u s u SU 
5 u 5 u s u 

s u SU s u 
SU 5 u SU 
SU s u 

-
s u SU S.U 
s u SU SU 
SU s u SU 
10 u 10 u 
1S u SU 1S u 
SU SU 5 u 
s u SU SU 

32 s u 0.4 u 
5 u s u SU 

SU 5 u SU 

10 u 10 u 10 UJ 

10 u 10 u 10 w 
25 u 2S u 2SW 
10 u 10 u 10 UJ 
10 u 10 u 10 w 
10 u 10 u 10.UJ 
25 u 2S u 2S UJ 
10 u 10 u 10 w 

10 u 10 u 10 w 

10 u 10 u 10 w 
10 u 10 u 10 UJ 
10 u 10 u 10 UJ 
10 u 10 u 10 UJ 

25 u 25 u ·. 25 UJ 
10 u 10 u 10 UJ 

• 

016 
16MW04S 
16-G-048-1001 
10/19/01 

s u ·. 

s u 

5 u 
s u 

s u 
s u 
s u 

5 u 
SU 
5 u 

0.7 J 
s u 
SU 

10 u 

10 u 

25 u 
10 u 
10 u 
10 u 
25 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 

2S u 
10 u 

016 ··· ... 016 016 
16MW04S 16MW04S 16MW04S 
16-G·04S-1001·AVG 16·G·04s-1001-0 16-G·04S-0205 
10/19/01 10/19101 02/25/05 

10 u 

5 u SU 5 u 
s u SU 5 u 

5 u. 5 u 5 u 
SU s u s u 

s u 

s u s u s u 
s u s u 5 u 
s u s u 5 u 

10 u 
SU s u 15 u 
SU 5 u SU 
SU 5 u 5 u 

0.7 J s u 5 u 
SU 5 u 5 u 

5U s u s u 

10 u 10 u 10 u 

.10 u 10 u 10 u 

+: 
25 u 25 u 25 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
2S u 2S u 25 u 
10 u 10 u 10 u 

10 u 10 u 10 u 

10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 

25 u 25 u 25 u 
10 u 10 u 10 u 

• 



• 
SWMU 016 

~ 
016 

n 16MW01S s 16MW02S 
16-G-011M001 305 16-G-028-1001 
10/16101 03110/05 10/16101 

10 u 10 u 10 u 

25 u 25 u 25 u 
iYLPHENOL 25 u 25 u 25 u 

10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 

4 PHENYL ETHER 10 u 10 u 10 u 
10 u 10 u 10 u 
25 u 25 u 25 u 
25 u ?Ii llR 25 u 

XIOE 

RAC ENE 
INE 

10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 

E 10 u 10 u 10 u 
ARAMITE 
ATRAZINE 10 u 10 u 10 u 
BENZALDEHYOE 10 u 10 UR 10 u 

CENE 10 u 10 u 10 u 
10 u 10 u 10 u 

E 10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 

Y METHANE 10 u 10 u 10 u 
ETHER 10 u 10 u 10 u 

it:: 10 u 10 u 10 u 
BUTYLBENZVLPHTHALA 10 u 10 u 10 u 

E 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 

TE 10 u 10 u 10 u 
H 10 u 10 u 10 u 

ntALU.u: 
OIBENZOIA.HlANTHRACENE 10 u 10 u 10 u 
DIBENZOFURAN 10 u 10 u 10 u 
DIETHYL PHTHALATE 10 u 10 u 10 u 
DIMETHOATE 
DIMETHYL PHTHALATE 10 u 10 u 10 u 
DINOS EB 
ETHYL METHANE SULFONATE 
ETHYL PARATHION 

• GROUNDWATER DATA 
SWMU 16AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

016 ~ 016 
16MW02S 16MW03S 
16-G-o2S-0205 1001 16-G-03S-o205 
02/25/05 10/20/01 02/23/05 

10 u 10 u 10 UJ 

25 u 25 u 25 UJ 
25 u 25 u 25 UJ 

10 u 10 u 10 UJ 
10 u 10 u 10 UJ 
10 u 10 u 10 UJ 
10 u 10 u 10 UJ 
10 u 10 u 10 UJ 
25 u 25 u 25 UJ 
25 u 25 u 25 UJ 

10 u 10 u 10 UJ 
10 u 10 u 10 UJ 
10 u 10 u 10 UJ 

10 u 10 u 10 UJ 

10 u 10 u 10 UJ 
10 UR 10 u 10 UR 
10 u 10 u 10 UJ 
10 u 10 u 10 UJ 
10 u 10 u 10 UJ 
10 u 10 u 10 UJ 
10 u 10 u 10 UJ 

10 u 10 u 10 UJ 
10 u 10 u 10 UJ 

10 u 10 u 10 UJ 
10 u 10 u 10 UJ 
10 u 10 u 10 UJ 
10 u 10 u 10 UJ 

10 u 10 u 10 UJ 
10 u 10 u 10 UJ 
10 u 10 u 10 UJ 

10 u 10 u 10 UJ 
10 u 10 u 10 UJ 
10 u 10 u 10 UJ 

10 u 10 u 10 UJ 
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~04$ 
16-G-o4S-1001 
10/19/01 

10 u 

25 u 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
25 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u . 
10 u 

10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 

10 u 
10 u 
10 u 

10 u 

• 
016 016 016 
16MW04S 16MW04S 16MW04S 
16-QdML.._1001·AVG 16-G-04S·1001·0 16-G·04S·0205 
10/19/01 10/19/01 02/25/05 

10 u 10 u 10 u 

25 u 25 u 25 u 
25 u 25 u 25 u 

10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u iO U 
10 u 10 u 10 u 
10 u 10 u 10 u 
25 u 25 u 25 u 
25 u 25 u 25 u 

10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 

10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 UR 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u iO U 10 u 
10 u 10 u iO U 
10 u 10 u 10 u 

10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 11 
10 u iO U 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 

10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 

10 u 10 u 10 u 



ISWMU 016 016 016 
SamnlA Location 16MW01S 16MW01S 16MW02S 
Samnle Number · 111-• ...... 1$-1001 16-G-01&-0305 11MM12S-1001 

-ENE 

10/18'01 03110/05 10/18'01 
10 u 10 u 10 u 

' 10 u 10 u 10 u 
I HEXACHLOROBENZENE 10 u 10 u 10 u 

10 u 10 u 10 u 
TAOIENE 10 u 10 u 10 u 

HEXACHLOROETHANE 10 u 10 u 10 u 
HEXACHLOROPHENE 
HEXACHLOROPROPENE 
INDEN011 2 3-CDlPYRENE 10 u 10 u 10 u 
ISODRIN 

IK~PONE 
10 u 10 u 10 u 

METHAPYRILENE . 
METHYL METHANE SULFONATE 
N·NITROSO-Ol·N·BUTYLAMINE 
N-NITROS0-01-N-PROPYLAMINE 10 u 10 u 10 u 
N-NITROSOOIETHYLAMINE 
N·NITROSOOIMETHYLAMINE 
N-NITROSOOIPHENYLAMINt: 10 u 10 u 10 u 

llllf"'"" E 
NE 

NAPHTHALENE 10 u 10 u 10 u 

BS 
10 u 10 u 10 u 

THIOATE 

ENE 

E 
OL 25 u 25 u 25 u 

PHENACETIN 
PHENANTHRENE 10 u 10 u 10 u 
PHENOL 10 u 10 u 2 J 
PRONAMIDE 
PYRENE 10 u 10 u 10 u 

~ 
THIONAZIN 
Pestlcid8llllPCBs fualLl 
4,4'-DOD 0.1 u 0.1 u 0.1 u 
4.4'·DDE 0.1 u 0.1 u 0.1 u 
44'·DDT 0.1 u 0.1 u 0.1 u 
ALDRIN 0.05 u 0.05 u 0.05 u 
ALPHA·BHC 0.05 u 0.05 u 0.05 u 
ALPHA·CHLOADANE 0.05 u 0.05 u 0.05 u 
AROCLOR·1016 0.5 u 0.5 u 0.5 u 
AROCLOR·1221 0.5 u 0.5 u 0.5 u 
AMI.A LOR-1232 0.5 u 0.5 u 0.5 u 

• 

GROUNDWATER DATA 
SWMU 16AND17 

NWS CHARLESTON, SOU'TH CAROLINA 

016 

~· 
016 

16MW02S 16MW03S 
16-G-02S-0205 1001 16-G-03S-0205 
02/25/05 10/20/01 02/23/05 

10 u 10 u 10 UJ 
10 u 10 u 10 UJ 
10 u 10 u 10 UJ 
10 u 10 u 10 UJ 
10 u 10 u 10 UJ 
10 u 10 u 10 UJ 

10 u 10 u 10 UJ 

10 u 10 u 10 UJ 

10 u 10 u 10 UJ 

10 u 10 u 10 UJ 

10 u 10 u 10 w 
10 u 10 u 10 w 

25 UR 25 u 25 UR 

10 u 10 u 10 UJ 
10 u 10 u 10 UJ 

10 u 10 u 10 UJ 

0.1 u 9.7 u 0.1 u 
0.1 u 9.7 u 0.1 u 
0.1 u 9.7 u 0.1 u 
0.05 u 4.8 u 0.05 u 
0.05 u 4.8 u 0.05 u 
0.05 u 4.8 u u 
0.5 u 0.5 u I 

0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 

•• 

016 016 016 016 
16MW04S 16MW04S 16MW04S 16MW04S 
1&-G-o4$-1001 16·G·04S-1001·AVG 16-G-o4s-1001·D 1 &-G·04S·0205 
10/19/01 10/19/01 10/19/01 02125/05 

10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 

10 u 10 u 10 u 10 u 

10 u 10 u 10 u 10 u 

10 u 10 u 10 u 10 u 

10 u 10 u 10 u 10 u 

10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 

25 u 25 u 25 u 25 UR 

10 u 10 u 10 u 10 u 
10 u 10 u 10 10 u 
10 u 10 u 10 u 10 u 

9.8 u 9.8 u 9.8 u 0.1 u 
9.8 u 9.8 u 9.8 u 0.1 u 
9.8 u 9.8 u 9.8 u 0.1 u 
4.9 u 4.9 u 4.9 u 0.05 u 
4.9 u 4.9 u 4.9 u 0.05 u 
4.9 u 4.9 u 4.9 u 0.05 u 
0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 

• 



• • • 
GROUNDWATER DATA 

SWMU 16 AND 17 
NWS CHARLESTON, SOUTH CAROLINA 

SWMU 016 016 016 
016 ~ 016 016 016 016 016 

Samole Location 16MW01S r6MW01S 16MW02S 16MW02S 16MW03S 16MW04S 16MW04S 16MW04S 16MW04S 
Samole Number 16·G-01S-1001 S-0305 ~001 

16-G-o:ZS-0205 1 16-G.Q38-020S 16-G.Q4S.1001 16-G-04S-1001·AVG 1&-0·048-1001·0 16-0-04$·0205 
SamoleDate 10/16/01 02125/05 10/20/01 02/23I05 10/19/01 10/19/01 10/19/01 02/25/05 

AROCLOR-1242 0.5 u 0.5 u . u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
AROCLOR·1248 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
AROCLOR· 1254 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

-
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5. u 0.5 u 

0.05 u 0.05 u 0.05 u 0.05 u 4.8 u 0.05 u 4.9 u 4.9 u 4.9 u 0.05 u 

0.05 u. 0.05 u 0.05 u 0.05 u 4.8 u 0.05 u 4.9 u 4.9 u 4.9 u 0.05 u 
0.1 u 0.1 u 0.1 u 0.1 u 9.7 u m 9.8 u 9.8 u 9.8 u 0.1 u 
0.05 u 0.05 u 0.05 u 0.05 u 4.8 u 4.9 u 4.9 u 4.9 u 0.05 u 
0.1 u 0.1 u 0.1 u 0.1 u 9.7 u 9.8 u 9.8 u 9.8 u 0.1 u 

FATE 0.1 UJ 0.1 u 0.1 u 0.1 u 9.7 u 0.1 u 9.8 u 9.8 u 9.8 u 0.1 u 
EN ORIN · 0.1 u 0.1 u 0.1 u 0.1 u . 9.7 u 0.1 u 9.8 u 9.8 u 9.8 u 0.1 u 
ENDRIN ALDEHYDE 0.1 u 0.1 u 0.1 u 0.1 u 9.7 u 0.1 u 9.8 u 9.8 u 9.8 u 0.1 u 
ENDRIN KETONE 0.1 UJ 0.1 u 0.1 u 0.1 u 9.7 u 0.1 u 9.8 u 9.8 u 9.8 u 0.1 u 

BHC !LINOANEl 0.05 u 0.05 u 0.05 u 0.05 u 4.8 u 0.05 u 4.9 u 4.9 u 4.9 u 0.05 u 
CHLORDANE. 0.05 u 0.05 u 0.05 u 0.05 u 4.8 u 0.05 u 4.9 u 4.9 u 4.9 u 0.05 u 
HLOR 0.05 u 0.05 u 0.05 u 0.05 u 4.8 u 0.05 u 4.9 u 4.9 u 4.9 u 0.05 u 

LOREPOXIOE 0.05 u 0.05 u 0.05 u 0.05 u 4.8 u 0.05 u 4.9 u 4.9 u 4.9 u 0.05 u 

OR 0.5 u 0.5 u 0.5 u 0.5 u 48 u 0.5 u 49 u 49 u 49 u 0.5 u 
1 u 1 u 1 u 1 u 97 u 1 u 98 u 98 u 98 u 1 u 

H lutl/LI 

OISULFOTON 
ETHYL PARATHION 

YL PHOSPHOROTHIOATE R™~ 
Herbicides funlL\ 
2,4,5-T 
2,4,S·TP !SILVEXl 

•· ROBENZENE · 0.2 u 0.16 u 0.2 u 0.26 u 0.2 u 0.33 u 0.2 UR 

fi 
0.2 u 0.25 u 

BENZENE 0.2 u 0.16 u 0.2 u 0.26 u 0.2 u 0.33 u 0.2 u 0.2 u 0.25 u 

!lliE 
0.2 u 0.16 u 0.2 u 0.26 u 0.2 u 0.33 u 0.2 UR 0.2 u 0.25 u 
0.2 u 0.31 u 0.2 u 0.5 u 0.2 u 0.64 u 0.2 u 0.2 u Q.48 u 
0.2 u 0.31 u 0.2 u 0.5 u 0.2 u 0.64 u 0.2 u 0.2 u 0.2 u 0.48 u 

2 INo-4,8-0IN RO LUENE 0.2 u 0.31 u 0.2 u 0.5 u 0.2 u 0.64 u 0.2 u I 0.2 u 0.2 u 0.48 u 
2·NITROTOLUENE 0.2 u 0.31 u 0.2 u 0.5 u 0.2 u 0.64 u 0.2 u 0.2 u 0.2 u 0.48 u 
3-NITROTOLUENE 0.2 u 0.31 u 0.2 u 0.5 u 0.2 u 0.64 u 0.2 u 0.2 u 0.2 u 0.48 u 
4-AMIN0.2 6·01NITROTOLUENE 0.2 u 0.31 u 

:$ 
0.2 u 0.5 u 0.2 u 0.64 u 0.2 u 0.2 u 0.2 u 0.48 u 

4-NITRoTOLUENE 0.2 u 0.31 u 0.2 u 0.5 u 0.2 u 0.64 u 0.2 u 0.2 u 0.2 u 0.48 u 
HMX 0.5 u 0.31 u 0.5 u 0.5 u 0.5 u 0.64 u 0.5 u 0.5 u 0.5 u 0.48 u 
NITROBENZENE 0.2 u 0.16 u 0.2 u 0.26 u 0.2 u 0.33 u 0.2 u 0.2 u 0.2 u 0.25 u 
ROX 0.5 u 0.16 u 0.5 u 0.26 u 0.5 u 0.33 u 0.5 u 0.5 u 0.5 u 0.25 u 
TETRYL 0.2 u 0.39 u I 0.2 u 0.63 u 0.2 u 0.81 u 0.2 UR 0.2 u 0.2 u 0.6 u 
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SWMU 016 016 
Siunnle Location 16MW01S 16MW01S 
samnteNumber 16-< .. n1S-1001 1&4-018-0305 
,.,.,,.,. .. Date 10/16/01 03110/05 
lnomanlc:s fua/U 

!ALUMINUM 950 657 
I ANTIMONY 3.85 u 3.54 u 

~ 
2.53 u 2.81 u 

524 294 
5.1 u 1.8 u 

CADMIUM 0.24 u 2.29 u 
CALCIUM 43600 23600 
CHROMIUM 0.57 u 1.9 u 
COBALT 24.7 17.9 
COPPER 0.84 u 2.8 
IRON 2160 376 
LEAD 2 2 J 

MAGNESIUM 27500 1 
MANGANESE 171 130 
MEHCURY 0.09 u 0.17 u 
NICKEL 36.4 u 24.9 u 
POTASSIUM 8460 4820 
SELENIUM 3.04 u 4.00 u 
SILVER 1.03 u 3.93 u 
SODIUM c 56000 
THAW UM 4.26 u 
VANADIUM 5.07 u 
ZINC 22 

.Ull Paametel'll fua/Ll 
I 1-0 u I 10 u I 

H , __ ns(ma/LI 
ETROLEUM HYDROCARBONS I I I 

016 
16MW02S 
16-G-028-1001 
10/16/01 

461 u 
3.65 u 
2.sa u 

101 
0.54 u 
0.24 u 
202000 
e,9 u 
0.92 u 
0.84U 

285 
1.48 u 
472000 

285 
0.05 u 
4.6 u 
140000 

3.04 u 

4.74 u 
2.4 

2.4 u 

10 UR I 

I 

GROUNDWATER DATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUlll CAROLINA 

016 016 016 

~ 
16MW03S 16MW03S 
16-G-o3S-1001 16-Q.038-0205 
10/20/01 02/23/05 

77.4 u 241 u 43.0 u 
3.54 u 3.65 u 3.54 u 
2.81 u 3.0 u 2.81 u 

93 35.9 40.4 
0.45 0.26 u 0.47 

3.8 u 0.24 u 0.41 u 
228000 179000 215000 
1.0 u 4.4 u 2.0 u a 0.92 u 4.3 u 

0.84 u 2.52 u 
97.9 u 7.73 u 
1.48 u 4.4.U 

571000 504000 588000 
249 552 722 

0.02 u 0.05 0.02 u 
11.6 u 4.5 u 11.6 u 
178000 154000 165000 
4.08 u 3.04 u 4.4 u 

1.0S u 3.93 u 
3820000 4580000 

4.26 u 4.74 u 4.26 u 
5.07 u 3.1 5.07 u 
3.1 u 9 1.42 u 

10 u I 10 I 3.8 J 

I I 

• 

016 016 016 016 
16MW04S 16MW04S ,.,uw04s 16MW04S 
16-G-048-1001 16-G..,....1001·AVG 16-G.048-1001·D 16-Q.048-0205 
10/19/01 10/19/01 10/19101 02/25/05 

56.4 u 60.5 u 64.6 u 36.6 u 
3.65 u 3.65 u 3.65 u 3.54 u 
4.3 u 3.85 u 3.4 u 6.4 u 

82.9 81.55 80.2 66.2 
0.74 u o.n5 u 0.61 u =t 0.40 u 
0.24 u 0.24 u 0.24 u 3.6 u 
178000 180000 182000 170000 
3.2 u 2.6 u 1.3 u 

0.92 u 0.92 u 4.3 u 
0.84 u 0.84 u 0.84 u 2.52 u 
16.46 u 20.33 u 24.2 u 7.73 u 
1.48 u 1.48 u 1.48 u 2.07 u 
445000 453000 4ti1!Xll 475000 

315 319.5 324 251 
o.os u 0.0275 0.04 0.02 u 
1.5 u 2.15 u 2.8 u 11.6 u 
134000 135500 137000 134000 

3.04 u 2.81 4.1 4.08 u 
1.03 U. 1.03 u 3.93 u 
3930000 3830000 3660000 
4.74 u 4.74 u 8.7 u 

2.8 3.1 5.07 u 
7.7 6.4 5.1 2.2 u 

I 10 u I fO U I 10 u I 10 u I 

I I I 

• 



• 
SWMU 016 016 
Sample Location 16MW05S 16MW05S 
Samole Number 16-G-06S-1001 16-G-0$8-0205 
Sample Date 10l20/ll1 02/23IOS 
Volatile 
1,11,2- ANE 

SU 5 u 
CHLOROETHANE s s u 

OROETHANE SU 5 u 
1 ORO TRI UOROETHANE SU 5 u 
1 5U SU 
1,1· s u SU 
1 2, 
1,2, SU 5 u 
1 

PANE SU SU 
SU SU 
SU SU 

1 s u SU 
1 s u 

~ 1 
1 ZENE SU 

ENE 5U 5 u 

SU SU 
R 

2·HEXANONE SU SU 

~ONE 5 u s u 
5 u SUR 

ACETONITRILE 
ACAOLEIN 
ACRYLONITRILE 
BENZENE SU 5U 
BROMODJCHLOROMETHANE SU 5U 
BROMOETHANE 
BROMOFORM 5U SU 
BROMOMETHANE SU 5 u 
CARBON DISULFIDE SU 5 u 

~RIDE SU s u 
. SU SU 
tHANE s u 5U 

CHLOROETHANE SU SU 
CHLOROFORM s u SU 

ROM ETHANE SU SU 
AOPRENE. 

HLO 5 u SU 
HLO sU s u. 

E SU s u 

METHANE s u s u 
TE 

SU s u 
ISOBUTANOL 

llSOPROPYLBENZENE SU SU 

• 
GROUNDWATER DATA 

SWMU 16 AND 17 
NWS CHARLESTON, SOUTH CAROLINA 

017 017 
17MIP01-TW31 17MIP02· TW30-MW22S 
17..Q.31-o403 17-0-30-0403 
04/27/03 04fl7/03 

SU SU 
5 u SU 
5 u 5 u 

12 390 
5 u 0.7 J 
1 J S UJ 

5U 5 u 
SU s u 
SU s u 
SU s u 
5 u s u 
5 u 5 u 
s u 5 u 
SU SU 
s u SU 
s u 5U 

; 5 u s u 

SU s u 

s u SU 
SUR 5 UR 

SU s u 
5U 5U 

s u 5U 
5 u . 5 u 
s u SU 
5U s u 
s u s u 
5 u SU 
SU 5 u 
SU 5 u 
SU SU 

1 J s J 
s u s u 
SU s u 

SU 14 

SU SU 

s u s u 

7ol96 

• 
017 . 017 

tiP 17MIP02· TW30-MW22S 17MIP02·TW3o-MW22S MW22S 
17·0-3o-o403-AVG 17-0-30-0403-D 
04/27/03 04/27/03 

s u SU s u 
s u s u s u 
5 u s u 5 u 
39S 400 100 

0.7S J 0.8 J 5 u 
6.75 J 11 J 9 

s u SU s u 
5U SU 
s u SU SU 
5 u s u s u 
5 u 5 u s u 
5 u s u 5 u 
SU s u 5 u 
SU SU 
SU SU 5 u 
SU s u s u 

5 u SU s u 

s u 5U 5 u 

s u SU 5 u 
5 UR 5 UR SUR 

5 u 5 u 5 u 
s u 5 u 5 u 

SU s u s u 
SU 5 u 5 u 
SU 5 u 5 u 
5U s u s u 
SU s u 5 u 
5U 5 u s u 
s u SU s u 
s u SU 5 u 
SU s u s u 

4.5 J 4 J 2 J 
SU s u s u 
SU 5 u s u 

14.5 15 3 J 

SU s u s u 

SU SU 5 u 



SWMU 016 016 
Sample Location 16MWOSS 16MW05S 
Sample Number 16-Q.OSS.1001 16-G-oss-o205 

~ 
10J20/01 02/23/05 

. 10 u 
A 

METHYL ACETATE SU s u 
METHYLCYCLOHEXANE 5U s u 
METHYL IODIDE 
METHYLMETHACRYLATE 
METHYL TER1 ·BUTYL t: 1 nER SU s u 

LORI DE SU s u 
5U 

E 

5U 5 u 
OROETHENE SU s u 

6 s u 
·DICHLOROETHENE 10 u 

s s u 15 u 

liillL 
s u s u 

~OR0-2-BUTENE 
5 u 5 u 

TRICHLOROETHENE . SU SU 
TRICHLOROFLUOROMETHANE 5U SU 

• 
SU SU 

'lll<JILI 

10 u 10 u 
ENZENE 

~ 4-NAPHTHOQUINONE 
1,4-PHENYLENEDIAMINE 
1·NAPHTHYLAMINE 
2 2'-0XYBIS11-CHLOROPROPANEI 10 u 10 u 
2,3 4 6-TETRACHLOROPHENOL 

I 2:4~TR~LOROPHENOl 25 u 2S u 
R 10 u 10 u 

4 10 u 10 u 
NOL 10 u 

:ii~ 4- 25 u 
4- 10 u 

. 

2 6-DINITROTOLUENE 10 u 10 u 
INOFLUORENE 

'iHALENE 10 u 10 u 
2·CHLOROPHENOL 10 u 10 u 
2-METHYLNAPHTHALENE 10 u 10 u 
2·METHYLPHENOL 10 u 10 u 
2·NAPHTHYLAMINE 
2·NITROANILINE 25 u 25 u 
2·NITROPHENOL 10 u 10 u 
2·PICOLINE 
3&4·METHYLPHENOL 

• 

GROUNDWATER DATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 
17MIP01·TW31 17MIPOZ.TW30.MW22S 
17..Q.31-11403 17.Q.3Q.0403 
04/27/03 04/27/03 

10 u 10 u 

SU 5U 
SU s u 

s u SU 
SU SU 
5U 5U 

s u 5 u 
. 92 380 
SU 5 u 
1 J s J 

15 u 15 u 
SU SU 
SU SU 

7 u 4S 
5U 4 J 

SU s u 

• 

017 
17MIP02·lW3o.MW22S 
17.Q.3CJ.0403-AVG 
04/27/03 

10 u 

5 u 
s u 

s u 
SU 
s u 

5 u 
38S 
SU 

4.S J 
1S u 
SU 
SU 

44.S 
4 J 

SU 

017 017 
17MIP02· 1 w30.MW22S 17MIP02· TW3G-MW22S 
17..Q.3Q.0403.D 17·0-228-0205 
04/27/03 02123105 

10 u 10 u 

5 u 5 u 
s u s u 

SU s u 
SU s u 
SU s u 

s u s u 
390 330 

SU s u 
4 J 2 J 

15 u 15 u 
s u 5 u 
5 u s u 

44 12 
4J 1 J 

SU 5 u 

10 u 

10 u 

25 u 
10 u 
10 u 
10 u 
25 u 
10 u 

10 u 

10 u 
10 u 
10 u 
10 u 

25 u 
10 u 

• 



• 
SWMU 016 
Samnle Location 16MW06S 
SamDle Number 16-G-OSS-1001 
Sam leData 10l20/01 
3,3'·01 E 10 u 
33'-01 

25 u 
25 u 

4 ER 10 u 
4-CHLORn...<1.METHYLPH 10 u 
4-CHLOROANILINE 10 u 
4-CHLOROPHENYLPHENYLETHER 10 u 
4-METHYLPHENOL 10 u 

25 u 
25 u 

E 

7,12·DIMETHYLBENZ AlANTHAACENE 
ETHYLAMINE 

10 u 
E 10 u 

ENONE 10 u 

ENE 10 u 

10 u 
BENZALDEHYDE 10 u 

CENE· 10 u 
E 10 u 

BE llHENE 10 u 
BE NE 10 u 
BENZO llHENE 10 u 
BENZVL 
BIS 2-C HANE 10 u 
BIS 2-C 10 u 

R 
PHTHALATE 10 u 

Rt 1 YL BENZVL PHTHALATE 10 u 
CAPROLACTAM 10 u 
CARBAZOLE 10 u 
CHLOROBENZILATE 
CHRYSENE 10 u 
E~TE 

10 u 
·r1-1-Att: 10 u 

!fHRACENE 10 u 
DIBENZOFURAN 10 u 
DIETHYLP A.LATE 10 u 

ATE 10 u 

LFONATE 
I t: fHYL PARA 

016 
16MW05S 
16-G-068-0206 
02'23f05 

10 u 

25 u 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
25 u 

10 u 
10 u 
10 u 

10 u 

10 u 
10 UR 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 

10 u 
10 u 
10 u 
10 u 

10 u 
3 J 

10 u 
10 u 
10 u 
10 u 

10 u 

• GROUNDWATER DATA 
SWMU 18 AND 17. 

NWS CHARLESTON, SOUTii CAROLINA 

017 017 
17MIP01·TW31 17MIP02-TW30-MW22S 
17-0-31-J).403 17-0-30-0403 
04/27/03 04/27/03 

~. 

9of98 

• 
017 017 017 
17MIP02-TW30-MW22S 17UIP02· TW30-MW22S 17MIP02· TW3Q.MW22S 
17-Q-3().0403-AVG 17-Q-3()-0403-D 17·G·22S-0205 
04/27/03 04m/03 02l23I05 

10 u 

25 u 
25 u 

10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
25 u 

10 u 
10 u 
10 u 

10 u 

10 u 
10 UR 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
3 J 

10 u 
10 u 
10 u 
10 u 

10 u 



SWMU 016 
Samnle Location 16MW05S 
Samnle Number 16-G-05S-1001 
SamnleDate 10/20/01 
FLUORANTHENE 10 u 
FLUORENE 10 u 
HEXACHLOROBENZENE 10 u 
HEXACHLOROBUTADIENE 10 u 
HEXACHLOROCYCLOPENTADIENE 10 u 
HEXACHLOROETHANE 10 u 
HEXACHLOROPHENE 
HEXACHLOROPROPENE 
INDEN0(1,2,3-CDlPYRENE 10 u 
ISODRIN 
ISOPHORONE 10 u 
ISOSAFROLE 
KEPONE 
METHAPYRILENE 
METHYL METHANE SULFONATE 
N-NITROSO-Dl-N-BUTYLAMINE 
N-NITROSO-Dl-N-PROPYLAMINE 10 u 
N-NITROSODIETHYLAMINE 
N-NITROSODIMETHYLAMINE 
N-NITROSODIPHENYLAMINE 10 u 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIDINE 
NAPHTHALENE 10 u 
NITROBENZENE 10 u 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P-(DIMETHYLAMINO)AZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLORONITROBENZENE 
PENTACHLOROPHENOL 25 u 
PHENACETIN 
PHENANTHRENE 10 u 
PHENOL 10 u 
PRONAMIDE 
PYRENE 10 u 
PYRIDINE 
SAFROLE 
SULFOTEPP 
THIONAZIN 

PestlcldelllPCBs lunlL\ 

44'-DDD 9.9 u 
4,4'-DDE 9.9 u 
4,4'-DDT 9.9 u 
ALDRIN 5 u 
ALPHA-BHC 5 u 
ALPHA-CHLORDANE 5 u 
AROCLOR-1016 0.5 u 
AROCLOR-1221 0.5 u 
AROCLOR-1232 0.5 u 

• 

016 
16MW05S 
16-G·DSS-0205 
02123/05 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 

10 u 

10 u 

10 u 

10 u 
10 u 

25 UR 

10 u 
10 u 

10 u 

0.1 u 
0.1 u 
0.1 u 
0.05 u 
0.05 u 
0.05 u 
0.5 u 
0.5 u 
0.5 u 

GROUNDWATER DATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 
17MIP01·TW31 . 17MIP02·TW30-MW22S 
17-0-31-D403 1Nl-30-D403 

. 04/27/03 04127/03 

• 

017 017 017 
17MIP02· TW30·MW22S 17MIP02·TW30-MW22S 17MIP02· TW30·MW22S 
17..Q.30-0403·AVG 17-Q..30-0403·0 17·G·22S·0205 
04/27/03 04/27/03 02123/05 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 

10 u 

10 u 

10 u 

10 u 
10 u 

25 UR 

10 u 
10 u 

10 u 

0.1 u 
0.1 u 
0.1 u 
0.05 u 
0.05 u 
0.05 u 
0.5 u 
0.5 u 
0.5 u 

• 



• 
swMU 016 
samnle Location 16MWOSS 
-mDle Number 16-G-OSS-1001 
Sample Date 10/20/01 

• 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
5 u 

s u 
DIELDRIN 9.9 u 
ENDOSULFAN I 5U 
ENDOSULFAN II 9.9 u 
ENDOSULFAN SULFATE 9.9 u 
ENDRIN 9.9 u 
ENDRIN ALDEHYDE 9.9 u 
ENORIN KETONE 9.9 u 
GAMMA·BHC !UNOANEl 5 u 

IE 
SU 
5 u 

E 5 u 

R sou 
E 99 u 

• llltt/L\ 

OISULFOTON 
ETHYL PARATHION 
FAMPHUR 
METHYL PARATHION 
0,0,0·TRIETHYL PHOSPHOAOTHIOATE 
PHORATE 
SULFOTEPP 
THIONAZIN 
Herbicides (ua/Ll 
2,4,5-T 
2,4,5-TP (SILVt:.11.1 
24·0 

u 
ZENE .. I 0.2 u 
E I 0.2 u 
ENE t=m E 
E 

Jt.UENE 0.2 u 
2 0.2 u 
3 0.2 u 
4 0.2 u 
4-NITROTOLUENE 0.2 u 
HMX o.s u 
NITROBENZENE 0.2 u 
ROX 0.5 u 
TETRYL 0.2 u 

• GROUNOWA'TER DATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

~·~ 
017 

16MW05S 01·TW31 17MIP02· TW30-MW22S 
111-e-o 17-0-3D-0403 
02123105 04/27/03 

0.5 u 
0.5 u 
0.5 u 
0.5 u 

1).05 u 

o.os u 
0.1 u 
0.05 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 

0.05 u 

~ 
OS 

u 
u 

0.25 u 
0.25 u 
0.25 u 
0.49 u 
0.49 u 
0.49 u 
0.49 u 
0.49 u 
0.49 u 
0.49 u 

LJ 

ll 

0.25 u 
0.62 u 

11 of96 

• 
017 

~--
017 

17MIP02·TW30-MW22S 17MIP02·1W3o.MW22S 
17-0-30-0403-AVG 17-G-228-0205 
04/27/03 02123/05 

0.5 u 
o.s u 
0.5 u 
0.5 u 
0.05 u 

0.05 u 
0.1 u 

0.05 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.05 u 
o.os u 
0.05 u 
o.os u 

0.5 u 
1 u 

0.2 u 
0.2 u 
0.2 u 
0.39 u 
0.39 u 
0.39 u 
0.39 u 
0.39 u 
0.39 u 
0.39 u 
0.39 u 
0.2 u 
0.2 u 

0.49 u 



1swMU 

l1e-o-oSS::1001 
lamDta Location 

IS.mole Number 

~· 
10/20/01 

167 u 
3.65 u 

ARSENIC 5.1 u 
BARIUM 35.4 
BERYLLIUM 0.19 u 
CADMIUM 0.24 u 
CALCIUM 166000 
CHROMIUM 3.4 u 
COBALT 0.92 u 
COPPER 0.84 u 
IRON 53.4 u 
LEAD 1.48 u 
MAGNESIUM 472000 
MANGANESE 340 
MERCURY 0.03 u 

I 
3.8 u 

M 154000 
3.04 u 
1.03 u 
3590000 
4.74 u 

2.2 
IZINC 6.2 
Miscellaneous Parametera lua/l..l 

I CYANIDE I 10 u I 
Petroleum Hydrocarbons •mnn 1 

I TOTAL PETROLEUM HYDROCARBONS I 

• 

016 
16MW05S 
16-G-0SS.0205 
02/23/05 . 

127 u 
3.54 u 
4.3 u 

30.9 
0.40 u 
0.41 u 
186000 
1.6 u 
4.3 u 
2.52 u 
36.2 u 
2.07 u 

GROUNDWATER DATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 
17MIPOMW31 17MIP02-TW30-MW22S 
17.Q-31-D403 17-Q.30-0403 
04/27/03 04/27/03 

i:=E 
11.6 u 
158000 
4.08 u 
3.93 u 
4120000 
4.26 u 
5.07 u 
1.8 u 

10 u 

• 

017 017 017 
17MIP02-TW30-MW22S 17MIP02-TW30-MW22S 17MIP02· TW30-MW22S 
17.Q.30.0403.AVG 17..0.3o-o403-D 

~ fll&rLT/03 04/27/03 

59.2 u 
3.54 u 
3.6 u 

42.7 
0.40 u 
0.41 u 
35800 
1.0 u 

' 4.3 u 
2.52 u 
123 u 
2.07 u 

4380 
98.6 

0.02 u 
11.6 u 

3820 
4.08 u 

~ 
10 u 

I 

• 



• 
SWMU 017 
SamDle Location 17MIP02· TW30-MW22S 
SamDle Number 17-G·22S-0205-AVG 
SamDleDate 02123105 
Volatile Oraanics (ua/Ll 
1.1, 1,2-TETRACHLOROETHANE 
11,1-TRICHLOROETHANE 5 u 
1, 1,2,2· TETRACHLOROETHANE 5 u 
1, 1,2· TRICHLOROt:THANE 5 u 
1, 1,2· TRICHLOROTRIFLUOROETHANE 160 
1, 1-DICHLOROETHANE SU 
1, 1-DICHLOROETHENE 8 
1,2,3· TRICHLOROPROPANE ' 
1,2,4· TRICHLOROBENZENE SU 
1,2,4· TRIMETHVLBENZENE 
1,2-DIBROM0-3-CHLOROPROPANE 5 u 
1,2-DIBROMOETHANE 5 u 
1,2-DICHLOROBENZENE SU 
1,2-DICHLOROETHANE 5 u 
1,2-DICHLOROPROPANE 5 u 
1,3,5-TRIMETHYLBENZENE 
1,3-DICHLOROBENZENE 5 u 
1,4·DICHLOROBENZENE 5 u 
1,4·DIOXANE 
2-BUTANONE 5 u 
2-CHLOROETHYL VINYL ETHER 
2-HEXANONE 5 u 
3-CHLOROPROPENE 
4-METHYL·2·PENTANONE 5 u 
ACETONE 5 UR 
ACETONITRILE 
ACROLEIN 
ACRYLONITRILE 
BENZENE 5 u 
BROMODICHLOROMETHANE 5 u 
BROMOETHANE 
BROMOFORM 5 u 
BROMOMETHANE 5 u 
CARBON DISULFIDE 5 u 
CARBON TETRACHLORIDE 5 u 
CHLOROBENZENE 5 u 
CHLORODIBROMOMETHANE 5 u 
CHLOROETHANE 5 u 
CHLOROFORM 5 u 
CHLOROMETHANE 5 u 
CHLOROPRENE 
CIS· 1,2-DICHLOROETHENE 2 J 
CIS· 1 ,3-DICHLOROPROPENE 5 u 
CYCLOHEXANE 5 u 
DIBROMOMETHANE 
DICHLORODIFLUOROMETHANE 3 J 
ETHYL METHACRYLATE 
ETHYLBENZENE 5 u 
ISOBUTANOL 
ISOPROPYLBENZENE 5 u 

• GROUNDWATER DATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 
17MIP02· TW3D-MW22S 17MIP03-TW29-MW11S 17MIP03-TW29-MW11S 
17-G·22S·0205-D 17-0-29-0403 17-G-11 S-0205 
02123/05 04127/03 02123/05 

5U 
5 u 5 u 5U 
5 u 5 u 5 u 
5 u 6 5 u 
160 930 

5 u 2 J 2 J 
7 5 u 6 

5U 
5 u s u SU 

5 u 
5 u 5 u s u 
5 u 5 u 5 u 
5 u 5 u 5 u 
5U 1 J 0.7 J 
5 u 5 u 5U 

5 u 
5 u 5 u 5U 
s u s u 5 u 

100 UR 
5 UR 5 u 10 u 

5 u 5 u 10 u 
10 u 

5 u 5 u 10 u 
5 UR 5 UR 10 UR 

50 UR 
50 UR 
10 UR 

5 u 0.6 J 5 u 
5 u 5 u 5 u 

SU 5 u 5 u 
5 u 5 u 5U 
5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 

10 u 
2 J 8 6 
5 u 5 u 5U 
5 u 5 u 

5 u 
3 J 51 2 J 

10 u 
5 u 5 u 5 u 

100 UR 
5 u 5 u 

13of96 

• 
017 017 017 
17MIP04·TW28 17MIP05-TW27 17MIP06·TW26 
17-0-28-0403 17-0-27-0403 17·0·26-0403 
04/27/03 04/27/03 04/27/03 

5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 

2500 J 320 6 
1 J s u 0.2 J 
5 u 5 u 0.4 J 

5 u s u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 
5 u s u 5 u 

0.6 J 5 u 5 u 
5 u 5U 5 u 
5 u 5U 5 u 
5 u SU 5 u 
5 u 5 u 5 u 

5 u 5 u 5 u 

5 u 5 u 5 u 

5 u s u 5 u 
5 u 5 u 5 UR 

0.7 J 5 u 5 u 
5 u 5 u 5 u 

5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 0.3 J 
5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 

9 1 J 2 J 
5 u 5 u 5 u 
5 u 5 u 5 u 

40 5 J 5 u 

5 u 5 u 5 u 

5 u 5 u 5 u 



SWMU 017 ~ 

SamDle Location 17MIP02·'TW30-MW22S 
SamDle Number 17·G-22S-020S-AVG 
SamDle Date 02/23/05 
M+P-XYLENES 10 u 
METHACRYLONITRILE 
METHYL ACETATE 5 u 
METHYL CYCLOHEXANE 5 u 
METHYL IODIDE 
METHYL METHACRYLATE 
METHYL TEAT-BUTYL ETHER 5 u 
METHYLENE CHLORIDE 5 u 
0-XYLENE 5 u 
PENTACHLOROETHANE 
PROPIONITRILE 
STYRENE 5 u 
TETRACHLOROETHENE 325 
TOLUENE 5 u 
TOTAL 1,2-DICHLOROETHENE 2 J 
TOTAL XYLENES 15 u 
TRANS-1,2-DICHLOROETHENE 5 u 
TRANS-1,3-DICHLOROPROPENE SU 
TRANS-1,4-DICHLOR0-2-BUTENE 
TRICHLOROETHENE 12 
TRICHLOROFLUOROMETHANE 1 J 
VINYL ACETATE 
VINYL CHLORIDE 5 u 
Semivolatile Oraanics (un1L1 
1,1-BIPHENYL 10 u 
1,2,4,S-TETRACHLOROBENZENE 
1,3 5-TRINITROBENZENE 
1,3-DINITROBENZENE 
1,4-NAPHTHOOUINONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYBIS(1-CHLOROPROPANEl 10 u 
2,3 4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 25 u 
2,4,6-TRICHLOROPHENOL 10 u 
2,4-DICHLOROPHENOL 10 u 
2,4-DIMETHYLPHENOL 10 u 
2,4-DINITROPHENOL 25 u 
2,4-DINITROTOLUENE 10 u 
2,6-DICHLOROPHENOL 
2,6-DINITROTOLUENE 10 u 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHAL,.NE 10 u 
2-CHLOROPHENOL 10 u 
2-METHYLNAPHTHALENE 10 u 
2-METHYLPHENOL 10 u 
2-NAPHTHYLAMINE 
2-NITROANIUNE 25 u 
2-NITROPHENOL 10 u 
2-PICOUNE 
3&4-METHYLPHENOL 

• 

GROUNDWATER DATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 
17MIP02·1W30-MW22S 17MIP03-1W29-MW11S 17MIP03-1W29-MW11 S 
17·G·22S-020S-D 17-Cl-29-0403 . 17·G·11S-0205 
02123/05 04/27/03 02123/05 

10 u 10 u 10 u 
50 u 

s u 5 u 
5 u s u 

10 u 
10 u 

SU 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 

10 u 
50 u 

5 u 5 u 5 u 
320 210 180 

SU 5 u 5 u 
2 J 8 J 

15 u 15 u 15 u 
5 u 5 u s u 
s u 5 u 5 u 

10 u 
12 120 50 

1 J 9 3 J 
s u 

5 u 0.8 J 2 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 10 u 
10 u 

2S u 2S u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
2S u 25 u 
10 u 10 u 

10 u 
10 u 10 u 

10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 U. 

10 u 
25 u 2S u 
10 u 10 u 

10 u 
10 u 

017 017 017 
17MIP04-TW28. 17MIPOS-TW27 17MIP06-TW26 
17-Q..28-0403 17-Q..27·0403 17-0·26-0403 
04/27/03 04/27/03 04/27/03 

10 u 10 u 0.3 J 

5 u SU 5 u 
s u 5 u s u 

s u s u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 

5 u 5 u 5 u 
290 12 28 

5 u s u 5 u 
9 J 1 J 2 J 

15 u 15 u 0.3 J 
5 u s u s u 
s u s u s u 

180 36 5 u 
14 2 J 5 u 

s u 5 u 5 u 

• 



• 
10 u 

25 u 
25 u 

ER 10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
25 u 

10 u 
10 u 
10 u 
10 u 

10 u 
10 UR 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
.10 u 
10 u 
10 u 
10 u 

10 u 
4.5 J 
10 u 

0 u 
10 u 
10 u 
10 u 

25 u 
25 u 

10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
25 u 

10 u 
10 u 
10 u 

10 u 
10 u 

10 UR 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 

10 u 
6J 

10 u 
10 u 
10 u 
10 u 
10 u 

• 
· GROUNDWATER DATA 

SWUU 16AND 17 
NWSCHARLESTON, SOtml CAROLINA 

017 
17MIP03-TW29-MW11S 

150196 

17-G-118-0205 
02123/05 

10 u 
20 u 
10 u 
25 u 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
20 u 
10 u 
10 u 
10 u 
10 u 

20 u 
10 u 
10 u 
10 u 
20 u 
10 u 
10 u 
10 u 
10 u 
5 u 
10 u 

• 
017 017 
17MIP04-1W28 17MIPOS-TW27 
17·Q·26-0403 f7-0-27.Q403 
04/27/03 04/27!03 



GROUNDWATER DATA 
SWMU 16 AND 17 

NWS C~l.ESTDN, SOUTH CAROLINA 

It .. 
1017 017 017 017 

E 
017 

~ 
••¥0-MW22S 17MIP 17MIP03-TW29-MW11S 17MIP03-TW29-MW11S TW28 17MIPOS-TW27 

17·G·,,,,...020&-AVG 17 17..Q-29-0403 17.Q.118-0205 17-0-27-0403 
02123/05 02l23I05 04/27/03 02l23/05 04/27/03 

10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 

-NE 
10 u 10 u 10 u 

E 10 u 10 u 10 u 
10 u 10 u 10 u 

HEXACHLOROPHENE 10 UR 
HEXACHLOROPROPENE 10 u 
INOEN0{1,2,3-CO)PYRENE 10 u 10 u 10 u 
ISOORIN 20 u 
ISOPHORONE 10 u 10 u 10 u 
ISOSAFROLE 20 u 
KEPONE 10 UR 
METHAPYRILENE 10 u 
METHYLMETHANESULFONATE 20 u 
N·NITROSO·Dl·N-BUTYLAMINE 10 u 
N·NITROSO-Ol·N-PROPYLAMINE 10 u 10 u 10 u 

JWINE 20 u 
INE 20 u 

10 u 10 u 10 u 
AMINE 10 u 

N· 10 u 
N· 10 u 
N- 10 u 

10 u 10 u 10 u 
NITROBENZENE 10 u 10 u 10 u 
0,0,Q. TRIETHYL PHOSPHOROTHIOATE 
Q. TOLUIDINE 10 u 
P·IDIMETHYLAMINOlAZOBENZENE 20 u 
PENTACHLOROBENZENE 10 u 
PENTACHL 10 u 
PENTACHL 25 UR .25 UR 25 u 
PHENACETIN 10 u 
PHENANTHRENE 10 u 10 u 10 u 
PHENOL 10 u 10 u 10 u 

10 u 
10 u 10 u 10 u 

50 u 
10 u 

SULFOTEPP 
THIONAZIN = 0.1 u 0.1 u 0.1 u 
4,4'·DDE 0.1 u 0.1 u 0.1 u 
4,4'-t:>DT 0.1 u 0.1 u 0.1 u 
ALDRIN 0.05 u 0.05 u 0.05 u 
ALPHA-BHC 0.05 u 0.05 u 0.05 u 
ALPHA-CHLORDANE 0.05 u 0.05 u o.os u . 

AROCLOR·1016 0.5 u 0.5 u 0.5 u 
AROCLOR·1221 0.5 u 0.5 u 0.5 u 
AROCLOR· 1232 0.5 u 0.5 u 0.5 u 

• • • 



• 
SWMU 017 
Sample Location 17MIP02· TW30-MW22S 
Samole Number 17·G·22S-0205-AVG 
Sample Date 02/23/05 
AROCLOR· 1242 0.5 u 
AROCLOR-1248 0.5 u 
AROCLOR· 1254 0.5 u 
AROCLOR-1260 0.5 u 
BETA-BHC 0.05 u 
CHLORDANE 
DELTA·BHC 0.05 u 
DIELDRIN 0.1 u 
ENDOSULFAN I 0.05 u 
ENDOSULFAN II 0.1 u 
ENDOSULFAN SULFATE 0.1 u 
ENDRIN 0.1 u 
ENDRIN ALDEHYDE 0.1 u 
ENDRIN KETONE 0.1 u 
GAMMA-BHC ILINDANE) 0.05 u 
GAMMA-CHLORDANE 0.05 u 
HEPTACHLOR 0.05 u 
HEPTACHLOR EPOXIDE 0.05 u 
KE PONE 
METHOXYCHLOR 0.5 u 
TOXAPHENE 1 u 
OraanoPhos Pesticides fun/LI 
DIMETHOATE 
DISULFOTON . 
ETHYL PARATHION 
FAMPHUR 
METHYL PARATHION 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
PHORATE 
SULFOTEPP 
THIONAZIN 
Herbicides lunn 1 

2,4,5-T 
2,4,5-TP ISILVEXI 
2,4-D 
DINOSEB 

Explosives (ualll 
1,3,5-TRINITROBENZENE 0.19 u 
1,3-DINITROBENZENE 0.19 u 
2,4,6-TRINITROTOLUENE 0.19 u 
2,4-DINITROTOLUENE 0.37 u 
2,6-DINITROTOLUENE 0.37 u 
2-AMIN0-4 6-DINITROTOLUENE 0.37 u 
2-NITROTOLUENE 0.37 u 
3-NITROTOLUENE 0.37 u. 
4-AMIN0-2,6-DINITROTOLUENE 0.37 u 
4-NITROTOLUENE 0.37 u 
HMX 0.37 u 
NITROBENZENE 0.19 u 
ROX 0.19 u 
TETRYL 0.465 u 

• 
GROUNDWATER DATA 

SWMU 16 AND 17 
NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 
17MIP02· TW30-MW22S 17MIP03-TW29-MW11S 17MIP03-TW29-MW11S 
17·G·22S-020S-D 17-0-29-0403 17-G-11$-0205 
02123/05 04/27103 02123/05 

0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.05 u 0.05 u 

0.5 u 
0.05 u 0.05 u 
0.1 u 0.1 u 

0.05 u 0.05 u 
0.1 u 0.1 u 
0.1 u 0.1 u 
0.1 u 0.1 u 
0.1 u 0.1 u 
0.1 u 0.1 u 

0.05 u 0.05 u 
0.05 u 0.05 u 
0.05 u 0.05 u 
0.05 u 0.05 u 

0.5 u 0.5 u 
1 u 1 u 

2 u 
2 u 
2 u 
2U 
2 u 
2 u 
2 u 
2 u 
2 u 

1.5 u 
1 u 

2.5 u 

0.18 u 0.16 u 
0.18 u 0.16 u 
0.18 u 0.16 u 
0.35 u 0.31 u 
0.35 u 0.31 u 
0.35 u 0.31 u 
0.35 u 0.31 u 
0.35 u 0.31 u 
0.35 u 0.31 u 
0.35 u 0.31 u 
0.35 u 0.31 u 
0.18 u 0.16 u 
0.18 u 0.16 u 
0.44 u 0.39 u 

17 of 96 

• 
017 017 017 
17MIP04-TW28 17MIPOS-TW27 17MIP06-TW26 
17-Q-28-0403 17-0-27-0403 17-0-26-0403 
04127103 04127103 04127103 



swuu 1017 
S.mnle Location ~30-UW22S 
S.mnle Number OS-AVG 
Sample Date 

~I 55.3 u 
3.54 u 

BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 35400 
CHROMIUM 1 u 
COBALT 4.3 u 
COPPER 2.52 u 
IRON 121.S u 
LEAD 2.07 u 
MAGNESIUM 4340 
MANGANESE 90 

E 
0.02 u 
11.6 u 

3780 
4.09 u 
3.93 u 

SODIUM 21700 
THALLIUM 4.26 u 
VANADIUM u 
ZINC 15 

!CYANIDE 10 u 
Petroleum Hydrocarbons (mg/!.) 
l TOTAL PETROLEUM HYDROCARBONS 

• 

GROUNDWATER DATA 
.SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

~ 
017 017 
17UIP03-TW29-MW11S 17UIP03-TW29-MW11S 
17..Q.29-0403 1Na-11s.o205 

02/23/05 . 04/27/03 02/23/05 

51.4 u 197 u 
3.54 u 3.54 u 
2.81 u 2.81 u 

42 49.7 
0.40 u 0.40 u 
0.41 u 0.41 u 
35000 12800 
1.0 u 1.0 u 
4.3 u 4.3 u 
2.52 u 2.52 u 
120 u 526 
2.07 u 2.07 u 

4300 3120 

t::3I 
46.4 

0.02 u 
11.6 u 

2430 
4.1 u 4.08 u 

3.93 u 3.93 u 
21600 23200 

4.26 u 4.4 u 
5.07 u 5.07 u 

13.4 16 

10 u 10 u 

• 

017 

m~ 17MIP04-TW28 17MIPOS-TW27 TW26 
17..Q.28-()403 17..Q.27.(1403 403 
04/27/03 04/271U3 04/27/03 

·. 

I 

• 



• 
SWMU 017 017 
Sample Location 17MIP06-TW26 17MIP06-TW26 
Samole Number 17-0-26-0403-AVG 17-0-26-0403-D 
Sample Date 04/27/03 04/27/03 
Volatile Oraanics fun/LI 
1 1, 1,2· TETRACHLOROETHANE 
1, 1, 1-TRICHLOROETHANE 5 u SU 
1, 1,2,2· TETRACHLOROETHANE 5 u 5 u 
1, 1,2-TRICHLOROETHANE SU 5 u 
1, 1,2· TRICHLOROTRIFLUOROETHANE 8 J 10 J 
1,1-DICHLOROETHANE 0.2 J s u 
1, 1 ·DICHLOROETHENE 0.4 J 5 u 
1,2,3-TRICHLOROPROPANE 
1,2,4· TRICHLOROBENZENE 5 u 5 u 
1,2,4· TRIMETHYLBENZENE 5 u s u 
1,2-DIBROM0-3-CHLOROPROPANE 5 u 5 u 
1,2-DIBROMOETHANE 5 u 5 u 
1,2-DICHLOROBENZENE 5 u 5 u 
1,2-DICHLOROETHANE 5 u 5 u 
1,2-DICHLOROPROPANE 5 u 5 u 
1,3,5-TRIMETHYLBENZENE 5 u 5 u 
1,3-DICHLOROBENZENE 5 u 5 u 
1,4-DICHLOROBENZENE 5 u 5 u 
1,4-DIOXANE 
2-BUTANONE 5 u 5 u 
2-CHLOROETHYL VINYL ETHER 
2-HEXANONE 5 u 5 u 
3-CHLOROPROPENE 
4-METHYL-2-PENTANONE 5 u 5 u 
ACETONE 5 u 5 u 
ACETONITRILE 
ACROLEIN 
ACRYLONITRILE 
BENZENE 5 u 5 u 
BROMODICHLOROMETHANE 5 u 5 u 
BROMOETHANE 
BROMOFORM 5 u 5 u 
BROMOMETHANE 5 u 5 u 
CARBON DISULFIDE 0.3 J 5 u 
CARBON TETRACHLORIDE 5 u 5 u 
CHLOROBENZENE 5 u s u 
CHLORODIBROMOMETHANE 5 u 5 u 
CHLOROETHANE 5 u 5 u 
CHLOROFORM 5 u 5 u 
CHLOROMETHANE 5 u 5 u 
CHLOROPRENE 
CIS-1,2-DICHLOROETHENE 2 J 2 J 
CIS-1,3-DICHLOROPROPENE 5 u 5 u 
CYCLOHEXANE 5 u 5 u 
DIBROMOMETHANE 
DICHLORODIFLUOROMETHANE 5 u 5 u 
ETHYL METHACRYLATE 
ETHYLBENZENE 5 u 5 u 
ISOBUTANOL 
ISOPROPYLBENZENE 5 u 5 u 

• GROUNDWATER DATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOtmi CAROLINA 

017 017 017 
17MIP07·TW24 17MIPOB-TW23 17MIP09-TW21 
17-0-24-0403 17-0-23-0403 17-Q.21-0403 
04/27/03 04/27/03 04127/03 

s u 5 u 5 u 
5 u 5 u s u 
5 u 5 u 5 u 
5 u 31 J 5 u 
5 u 5 u 5 u 

o.s J s u 5 u 

5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 
5U 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 

5 u 5 u 5 u 

5 u 5 u 5 u 

5 u 5 u 5 u 
5 u 5 u 5 u 

0.3 J 0.2 J 5 u 
5 u 5 u 5 u 

5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 

6 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 

5 u 5 u 5 u 

5 u 5 u 5 u 

5 u 5 u 5 u 

19of96 

• 
017 017 017 017 
17MIP1 O-TW25SD 17MIP10-TW25SD 17MIP11·TW11 17MIP12·TW12 
17-0-250-0403 17-0-258-0403 17-0-11-0403 17-0·12·0403 
04/27/03 04/27/03 04/26/03 04126103 

5 u 5 u s u s u 
5 u 5 u 5 u 5 u 
s u 5 u s u 5 u 
9 J 5 u 5 u 230 J 

0.3 J 5 u s u 5 u 
0.4 J 5 u 5 u 5 u 

5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 
2 J 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 

5 u 5 u 5 u 5 u 

5 u 5 u 5 u 5 u 

5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 

5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 

5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 

0.3 J 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 
5 u SU 5 u 5 u 
5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 

1 J 5 u 5 u 0.9 J 
5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 

5 u 5 u 5 u 2 J 

5 u 5 u 5 u 5 u 

5 u 5 u 5 u 5 u 



SWMU 017 017 
Sample Location 17MIP06-TW26 17MIP06-TW26 
Samele Number 17-Cl-2&-0403-AVG 17-Cl-26-0403-D 
Sample Date 04127/03 04/27/03 
M+P-XYLENES 0.3 J 10 u 
METHACRYLONITRILE 
METHYL ACETATE 5 u 5 u 
METHYLCYCLOHEXANE 5 u 5 u 
METHYL IODIDE 
METHYL METHACRYLATE 
METHYL TEAT-BUTYL ETHER 5 u 5 u 
METHYLENE CHLORIDE 5 u 5 u 
0-XYLENE 5 u 5 u 
PENTACHLOROETHANE 
PROPIONITRILE 
STYRENE 5 u 5 u 
TETRACHLOROETHENE 32.5 37 
TOLUENE 5 u 5 u 
TOTAL 1,2-DICHLOROETHENE 2 J 2 J 
TOTAL XYLENES 0.3 J 15 u 
TRANS-1,2-DICHLOROETHENE 5 u 5 u 
TRANS-1,3-DICHLOROPROPENE 5 u 5 u 
TRANS-1,4-DICHLOR0-2-BUTENE 
TRICHLOROETHENE 23.25 J 44 J 
TRICHLOROFLUOROMETHANE 5 u 5 u 
VINYL ACETATE 
VINYL CHLORIDE 5 u 5 u 
Semlvolatile Oraanlcs lun1L1 
1, 1-BIPHENYL 
1,2,4,5-TETRACHLOROBENZENE 
1,3,5-TRINITROBENZENE 
1,3-DINITROBENZENE 
1,4-NAPHTHOQUINONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYBIS(1-CHLOROPROPANE) 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,4-DINITROTOLUENE 
2,6-DICHLOROPHENOL 
2,6-DINITROTOLUENE 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NAPHTHYLAMINE 
2-NITROANILINE 
2-NITROPHENOL 
2-PICOLINE 
3&4-METHYLPHENOL 

• 

GROUNDWATER DATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 
17MIP07·TW24 17MIP08-TW23 17MIP09-TW21 
17-Q..24-0403 17-Q..23·0403 1Ml·21·0403 
04/27/03 04/27/03 04/27/03 

5 u 5 u 5 u 

5 u 5 u 5 u 
5 u 5 u 5 u 

5 u SU 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 

5 u 5 u 5 u 
120 5 5 u 

5 u 5 u 5 u 
6 5 u 5 u 

5 u SU 5 u 
5 u 5 u 5 u 
5 u 5U 5 u 

23 J BU 35 J 
5 u 5 u 5 u 

5 u 5 u 5 u 

017 017 017 017 
17MIP10-TW25SD 17MIP10-TW25SD 17MIP11·TW11 17MIP12·TW12 
17-Q..250-0403 17-Q..258-0403 17·0-11·0403 17·0·12·0403 
04127/03 04127/03 04/26/03 04/26/03 

5 u 5 u 5 u 5 u 

SU 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 

5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 

5 u 5 u 5 u 5 u 
29 5 u 5 u 6 

5 u 5 u 5 u 5 u 
1 J 5 u 5 u 0.9 J 
5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 
5 u 5 u 5 u SU 

8 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 

5 u 5 u 5 u 5 u 

• 





SWMU 
Samole Location 
Samole Number 
SamoleDate 
FLUORANTHENE 
FLUORENE 
HEXACHLOROBENZENE 
HEXACHLOROBUT ADI ENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
HEXACHLOROPHENE 
HEXACHLOROPROPENE 
INDEN011,2,3·CD>PYRENE 
ISODRIN 
ISOPHORONE 
ISOSAFROLE 
KE PONE 
METHAPYRILENE 
METHYL METHANE SULFONATE 
N-NITROSO-Dl-N-BUTYLAMINE 
N-NITROSO-Dl·N·PROPYLAMINE 
N·NITROSODIETHYLAMINE 
N·NITROSODIMETHYLAMINE 
N-NITROSODIPHENYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIDINE 
NAPHTHALENE 
NITROBENZENE 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P-CDIMETHYLAMINO)AZOBENZENE 
PENTACHLOROBENZENE 
PENT ACHLORONITROBENZENE 
PENTACHLOROPHENOL 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIDE 
PYRENE 
PYRIDINE 
SAFROLE 
SULFOTEPP 
THIONAZIN 
Pe1ticldes/PCBs (ua/ll 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
ALDRIN 
ALPHA-BHC 
ALPHA-CHLORDANE 
AROCLOR-1016 
AROCLOR-1221 
AROCLOR-1232 

•• 

017 017 
17MIP06-TW26 17MIP06-TW26 
17-0-26-0403-AVG 17·Q.26-o403-D 
04/27/03 04/27/03 

GROUNDWATER DATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 
17MIP07·TW24 17MIP08-TW23 17MIP09-TW21 
17..Q.24-G403 17.Q.23-0403 17..Q.21-G403 
04/27/03 04/27/03 04/27/03 

• 

017 017 017 017 
17MIP10-TW25SD 17MIP1 O-TW25SD 17MIP11·TW11 17MIP12·TW12 
17·Q.250-G403 17.Q.25S-o403 17..Q.11-G403 17-Q.12-0403 
04/27/03 04/27/03 04/26/03 04126/03 

• 



• 
BETA·BHC 
CHLORDANE 
DELTA·BHC 
OIELDRIN 

I ENDRIN 
ENDRIN ALDEHYDE 

• .. GROUNDWATER DATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

• 

HEPTACHLOR.,,,,,.~=-=~~~~~-+~~~~~~~1--~~~~~-+-~~~~~-+~~~~~--1~~~~~--1~~~~~~--1~~~~~~~1--~~~~-+~~~~~--1 

~~E~PO_x_•o_e~~~~~-t~~~~~~-t~~~~~--1~~~~~--1~~~~~-t~~~~~-;-~~~~~~;-~~~~~~r-~~~~-i-~~~~---1 

OraanoPholl Peatlcldell iunJLI 

DIMETHOATE 
OISULFOTON 
ETHYL PARATHION 
FAMPHUR 
METHYL PARATHION 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
PHORATE 
SULFOTEPP 
THIONAZIN 
Herbicides lun/L) 

1 
1 
2. 

T 
VEX) 

2·AMIN0-4 6-

3-NITROTOLUENE 
4-AMIN0-2,6·DINITROTOLUENE 
4·NITROTOLUENE 
HMX 
NITROBENZENE 
ROX 
TETRYL 

I 
I 

I 
I 
I 
I 

23of96 



SWMU 017 017 
'*-le Location 17MIP06-TW26 t7MIPOS-1w28 
.,. ........ Number 17..Q.26-0403-AVG 17..Q.2.6-Q408.D 
••-le Date 04/27/03 04127/03 
..,,,.....nlcs fUnlLl 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 

I!· 
l~JN 

LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILvcR 
SODIUM 

MlsceUaneou. Parameters (uC11L1 
I CY.a.NIDE I I 
..,._leWn Hydrocarbons~!!!!!!:) 
I TOTAL PETROLEUM HYDROCARBONS 

• 

GROUNDWATER DATA 
SWMU 16AND 17 

NWS CHARLESTON, SOlml CAROLINA 

017 017 017 
17MIP07·TW24 17MIP08-TW23 17MIP08-TW21 
17..Q.24-0403 17-0-23-0403 17-0-21..o403 
04/27/03 04/27/03 04127/03 

I I 

• 

017 017 017 017 
17MIP10-TW25SO 17MIP10-TW25SO 

~ 
17MIP12·1W12 

17-Q.25D-04ll3 17.Q.25$-0403 ~403 
04/27/03 04/27/03 

I I I I 

• 



• • • 
GROUNDWATER DATA 

SWMU 16 AND 17 
NWS CHARLESTON, SOUTH CAROLINA 

SWMU 017 017 017 017 017 017 017 017 017 017 
'sanmle Location 17MIP13-TW18 17MIP14-TW22 17MIP15-TW15 17MIP11MW15 17MIP15-TW15 17MIP1t;.TW14 17MIP17·TW20 17MIP18-TW17 17MIP19-1W18 17MIP20-1W19 
Samole Number 17..0-16-0403 17.Q.22-()403 17.Q.15-0403 17.Q.15-0403-AVG 17-0-15-ll403-D 17-0-14-0403 17.Q.2o-0403 17.Q.17-o403 17.Q.18-0403 17·0·19-0403 
Sample Date 04/26(03 04/27/03 04/28/03 04/26/03 04l26I03 04/26/03 04/27/03 04l28I03 04/26/03 04/27/03 
VolatileO 
1,1,1,2· 
1,1 SU s u SU SU s u 5U 5 u 5 u 5 u 5 u 
1,1, ANE SU 5 u 0.7 J 0.65 J 0.6 J 13 5U 2 J 4 J 2 J 
1,1,2 5 u SU 3 J. 3 J 3 J 40 3 J 37 40 42 
1,1,2 .1ROETHANE 22 s u 32 31.S 31 18 22 J 5 u 2 J 5 u 
1,.1· 5 u 5U 2 J 2 J 2 J SU 5 u 5 u 2 J 2 J 
1, 1· s u 5 u 3 J' 3 J 3J 5 J 0.8 J 0.4 J 3 J s 
1 ANE 

E s u SU s u SU SU s u SU SU s u 5 u 
E SU s u s u s u SU SU s u SU 5 u 5 u I 

PANE 5U s u SU SU SU SU 5U SU s u 5 u 
MOETHANE SU 5 u s u SU SU SU SU SU 5 u 5 u . . LOROBENZENE . SU s u SU SU SU SU 5 u s u s u 5 u 

~ 
s u s u SU s u SU SU 7 s u 8 11 
SU s u SU s u s u SU 5 u 5 u s u 5 u 
SU s u SU SU SU SU SU s u SU SU 

,~g~, 5U SU 5 u 5U SU s u s u s u 5 u 5 u 
SU s u s u SU SU SU s u 5 u SU 5 u 

2-BUTANONE s u 5 u SU SU SU SU SU SU 5 u 5 u 

1
2~CHLOROETHYL VINYL ETHER 

5 u 5 u s u 5U SU SU s u SU s u s u 

SU SU SU SU SU s u 5 u SU 5 u 5 u 
ACETONE s u 5 u 5 u s u s u 5 u 5U. 8 u s u 5 u 

E-~· SU 0.2 J 9 9 9 16 o.s J o.s J 16 9 
5U s u 5U s u 5 u s u s u s u 5 u 5 u 

IBROMOFORM SU 5 u 5 u SU 5U s u 5 u s u 5 u 5 u 
ETHANE SU 5 u s u SU SU SU 5 u s u s u 5 u 

CARBON DISULFIDE . SU SU SU s u SU s u SU 0.3 J 5 u s u 
CARBON TETRACHLORIDE SU s u SU s u SU s u 5 u 5 u 5 u 22 
CHLOROBENZENE SU SU 5U 5 u 5 u 5 u 5 u 5 u 5 u 5 u 
CHLORODIBAOMOMETHANE 5 u 5U 5U 5 u 5 u 5 u 5 u 5 u 5 u s u 
CHLOAOETHANE s u SU 5U 5 u 5U s u 5 u s u s u 5 u 

~ 
5 u SU 0.8 J 0.8 J 0.8 J 24 s J 3J 140 390 J 
s u s u SU s u s u SU SU SU 5 u 5 u 

CIS-1 2·DICHLOROETHENE s u s u 54 53.S 53 460 J 18 eo 280 J 240 J 
e SU 5 u 5 .u 5 u 5 u 5 u 5 u 5U 5 u 5 u 

s u 5U SU 5 u SU SU 5 u 5U 5 u 5 u 

ROM ETHANE 5U 5 u SU 3 J 3 J 5U 140 3 J 170 380 J 
TE 

5 u SU SU s u s u s u s u 5 u 5 u 0.2 J 

ISOPAOPYLBENZENE SU SU s u SU 5 u s u s u s u 5 u 5 u 

250196 



SWMU 017 
Samole Location 17MIP13-TW16 
Sample Number 17-0-16-0403 
SamoleDate 04/26/03 
M+P·XYLENES s u 
METHACRYLONITRILE 
METHYL ACETATE s u 
METHYL CYCLOHEXANE s u 
METHYL IODIDE 
METHYL METHACRYLATE 
METHYL TEAT-BUTYL ETHER SU 
METHYLENE CHLORIDE SU 
0-XYLENE SU 
PENTACHLOROETHANE 
PROPIONITRILE 
STYRENE s u 
TETRACHLOROETHENE SU 
TOLUENE 5U 
TOTAL 1,2·DICHLOROETHENE SU 
TOTAL XYLENES s u 
TRANS-1,2-DICHLOROETHENE 5 u 
TRANS-1,3-DICHLOROPROPENE SU 
TRANS-1,4-DICHLOR0-2-BUTENE 
TRICHLOROETHENE 14 
TRICHLOROFLUOROMETHANE SU 
VINYL ACETATE 
VINYL CHLORIDE 5 u 
Semivolatile Organics (ua/Ll 
1, 1 ·BIPHENYL 
1,2,4,5-TETRACHLOROBENZENE 
1,3,5-TRINITROBENZENE 
1,3-DINITROBENZENE 
1,4-NAPHTHOOUINONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYBIS(1-CHLOROPROPANEl 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,4-DINITROTOLUENE 
2,6-DICHLOROPHENOL 
2,6-DINITROTOLUENE 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NAPHTHYLAMINE 
2-NITROANILINE 
2-NITROPHENOL 
2-PICOLINE 
3&4-METHYLPHENOL 

• 

017 017 
17MIP14-TW22 17MIP15-TW15 
17-0-22-o.403 17-0-15-o403 
04/27/03 ''"""'""3 

s u s u 

5 u 5 u 
5 u s u 

5 u s u 
5 u s u 
s u 5 u 

5 u 5 u 
5 u 5 u 

0.2 J 5 u 
5 u 54 
s u s u 
5 u 5 u 
5 u 5 u 

32 J 4700 J 
5 u 5 u 

5 u 1 J 

GROUNDWATER DATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 
17MIP15-1W15 17MIP15-TW15 
17..Q.15-o403-AVG 17-0-15-0403-D 
04/26/03 04/26/03. 

s u s u 

5 u 5 u 
s u 5 u 

SU s u 
SU 5 u 
5 u s u 

5 u 5 u 
5 u 5 u 
5 u 5 u 

54 54 
s u s u 

0.9 J 0.9 J 
5 u 5 u 

4550 J 4400 J 
5 u 5 u 

1.5 J 2 J 

• 

017 017 017 017 017 
17MIP16-TW14 17MIP17·TW20 17MIP16-TW17 17MIP19-TW18 17MIP20·1W19 
17-Cl· 14-0403 17-Q..20-0403 1NM7-o403 17·0-16-0403 17-Q-19·0403 
04/26/03 04127/03 04/26/03 04/26103 04/27/03 

s u 5 u s u 5 u 0.4 J 

SU 5 u s u 5 u 5 u 
s u 5 u s u 5 u 95 

5 u 5 u s u 5 u 5 u 
s u 5 u s u 5 u 19 
5 u 5 u 5 u 0.4 J 0.8 J 

s u 5 u 5 u 5 u 5 u 
0.7 J 0.5 J 5 u 1 J 4 J 
0.2 J 5 u 5 u 0.3 J 0.6 J 
460 J 18 80 280 J 240 J 
5 u 5 u s u 0.4 J 1 J 
5 u 5 u 5 u 2 J 2 J 
5 u 5 u s u 5 u 5 u 

2600 J 9900 J 5300 J 19000 J 95000 J 
5 u 5 u s u 5 u 5 u 

7 2 J 0.9 J 13 16 

• 



• 
SWMU 
SamDle Location 
Sample Number 
SamPleDate 
3,3'·DICHLOROBENZIDINE 
3,3'·DIMETHYLBENZIDINE 
3-METHYLCHOLANTHRENE 
3-NITROANILINE 
4,6·DINITR0·2-METHYLPHENOL 
4-AMINOBIPHENYL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-METHYLPHENOL 
4-NITROANILINE 
4-NITROPHENOL 
4-NITROQUINOLINE-1-0XIDE 
5-NITRO-O· TOLUIDINE 
7, 12-DIMETHYLBENZIAJANTHRACENE 
A,A-DIMETHYLPHENt: I HYLAMINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 
ANILINE 
ANTHRACENE 
ARAMITE 
ATRAZINE 
BENZALDEHYDE 
BENZO A)ANTHRACENE 
BENZO AlPYRENE 
BENZO BlFLUORANTHENE 
BENZO G,H,l\PERYLENE 
BENZO KlFLUORANTHENE 
BENZYL ALCOHOL 
BIS 2-CHLOROETHOXYJMETHANE 
BIS 2-CHLOROETHYL\ETHER 
BIS 2-CHLOROISOPROPYL)ETHER 
BIS 2-ETHYLHEXYLlPHTHALATE 
BUTYLBENZYLPHTHALATE 
CAPROLACTAM 
CARBAZOLE 
CHLOROBENZILA TE 
CHRYSENE 
Dl·N·BUTYL PHTHALATE 
Dl·N·OCTYL PHTHALATE 
DIALLATE 
DIBENZO(A,H)ANTHRACENE 
DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHOATE 
DIMETHYL PHTHALATE 
DINOS EB 
ETHYL METHANE SULFONATE 
ETHYL PARATHION 

017 017 017 
17MIP13-TW16 17MIP14-TW22 17MIP1S-TW15 
17-0-16-0403 17-Q-22-0403 17-0-15-0403 
04126/03 04/27/03 04/26/03 

• GROUNDWATER DATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 
17MIP1S-TW15 17MIP15·TW15 
17-Q-15-0403-AVG 17-Q-15-0403-D 
04/26/03 04/26/03 

27 of 96 

• 
017 017 017 017 017 
17MIP16-TW14 17MIP17-TW20 17MIP18-TW17 17MIP19-TW18 17MIP2!J.TW19 
17-Q-14-0403 17-Q-2()-()403 17-0-17-0403 17-0-18-0403 17-0-19-0403 
04/26/03 04127/03 04126/03 04126/03 04127/03 



SWMU 017 
Sample Location 17MIP13-TW16 
Samola Number 17-0-16-0403 
Sample Date 04/26/03 
FLUORANTHENE 
FLUOR ENE 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
HEXACHLOROPHENE 
HEXACHLOROPROPENE 
INDENOl1,2,3-CDlPYRENE. 
ISODRIN 
ISOPHORONE 
ISOSAFROLE 
KE PONE 
METHAPYRILENE 
METHYL METHANE SULFONATE 
N-NITROSO-Dl·N-BUTYLAMINE 
N-NITROSO-Dl·N-PROPYLAMINE 
N-NITROSODIETHYLAMINE 
N-NITROSODIMETHYLAMINE 
N-NITROSODIPHENYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIDINE 
NAPHTHALENE 
NITROBENZENE 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P-(DIMETHYLAMINOlAZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLORONITROBENZENE 
PENTACHLOROPHENOL 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIDE 
PYRENE 
PYRIDINE 
SAFROLE 
SULFOTEPP 
THIONAZIN 
Pastici~CBs (ua/L\ 
4,4'-DDD 
4,4'·DDE 
4,4'-DDT 
ALDRIN 
ALPHA-BHC 
ALPHA-CHLORDANE 
AROCLOR· 1016 
AROCLOR-1221 
AROCLOR-1232 

• 

017 017 
17MIP14-TW22 17MIP15-TW15 
17..Q.22-0403 17-0-15-0403 
04/27/03 04/26/03 

GROUNDWATER DATA 
SWMU 16AND17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 
17MIP15-TW15 17MIP15-TW15 
17-Q..1 S-0403-AVG 17..Q-15-0403-D 
04/26/03 04/26/03 

• 

017 017 017 017 017 
17MIP16-TW14 17MIP17·TW20 17MIP18-TW17 17MIP19-TW18 17MIP20-TW19 
17-0· 14-0403 17..Q-20-0403 17-Q-17-0403 17-Q-18-0403 17·0·19·0403 
04/26/03 04/27/03 04/26103 04/26/03 04/27/03 

• 



• 
SWMU 017 
Sample Location 17MIP13-TW16 
Samole Number 17-CM6-0403 
Sample Date 04/26/03 
AROCLOR· 1242 
AROCLOR-1248 
AROCLOR-1254 
AROCLOR-1260 
BETA-BHC 
CHLORDANE 
DELTA-BHC 
DIELDRIN 
ENDOSULFAN I 
ENDOSULFAN II 
ENDOSULFAN SULFATE 
ENDRIN 
ENDRIN ALDEHYDE 
ENDRIN KETONE 
GAMMA-BHC !LINDANEl 
GAMMA-CHLORDANE 
HEPTACHLOR 
HEPTACHLOR EPOXIDE 
KE PONE 
METHOXYCHLOR 
TOXAPHENE 
OraanoPhos Pesticides 1un1t.1 
DIMETHOATE 
DISULFOTON 
ETHYL PARATHION 
FAMPHUR 
METHYL PARATHION 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
PHORATE 
SULFOTEPP 
THIONAZIN 
Herbicides (ua/L\ 
2,4,5-T 
2,4,5·TP (SILVEXI 
2,4-0 
DINOSEB 
Explosives (ua/L\ 
1,3,5-TRINITROBENZENE 
1,3-DINITROBENZENE 
2 4,6-TRINITROTOLUENE 
2,4-DINITROTOLUENE 
2,6-DINITROTOLUENE 
2·AMINQ.4 6-0INITROTOL.UENE 
2-NITnv • ·~~~ 

3-NITROTOLUENE 
4-AMIN0-2,6-DINITROTOL.UENE 
4-NITROTOLUENE 
HMX 
NITROBENZENE 
ROX 
TETRYL 

017 017 
17MIP14-TW22 17MIP15-TW15 
17-0-22·0403 17-Q..15-0403 
04/27/03 04/26/03 

• GROUNDWATER DATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 
17MIP15-TW15 17MIP15-TW15 
17..Q..15-0403-AVG 17-Q..15·0403-D 
04/26/03 04/26/03 

29 of 96 

• 
017 017 017 017 017 
17MIP16-TW14 17MIP17·TW20 17MIP18-TW17 17MIP19-TW18 17MIP20·TW19 
17..Q..14-0403 17-0-20-0403 17..Q..17·0403 17-0·18-0403 17·0·19·0403 
04/26/03 04/27/03 04/26/03 04/26/03 04/27/03 



lilWMU 017 017 017 
Samole Location 17MIP13"1W16 17MIP14-1W22 17MIP15-1W15 
Samnle Number 17.0.16-0403 17.Q.22-o403 17.Q.16-0403 
........... Date 04/26/03 04/27/03 04l26/03 
fnonutnics (Un/LI 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT. 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 

=M 

I SILVER 

1· IUM 
DIUM 

leneous Parameters "''"' \ 
IOE I I I 

I TOTAL PETROLEUM HYOOCARBONS 

• 

GROUNDWATER DATA · 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 
17MIP1S-1W15 17MIP15-1W15 
17.Q.15-0403-AVG 17.Q.15-o403-0 
04/26/03 '04/26/03 

I I 

• 

017 
17MIP16-1W14 
17.Q.14-o403 
04126/03 

I I 

017 017 
n7 § 17MIP17·1W20 17MIP111-TW17 17MIP19- 17MIP20·TW19 

17.Q.20-o403 17.Q.17-o403 17·Q-1K-t141J:• 9·0403 
04/27/03 04l26/03 04/26/03 3 

= 
. 

I I I 

• 



• 
SWMU 017 017 
samnle Location 17MIP21·TW13 17MIP23-TW32 
Sample Number 17-0-13-0403 17-0-32-0105 
samnleDate 04/26103 01/15105 
Volatile Organics (ua/L\ 
1, 1, 1,2-TETRACHLOROETHANE 
1, 1, 1-TRICHLOROETHANE 5 u 5 u 
1, 1,2,2-TETRACHLOROETHANE 140 5 u 
1, 1,2· TRICHLOROETHANE 62 5 u 
1, 1,2· TRICHLOROTRIFLUOROETHANE 4 J 22 
1, 1 ·DICHLOROETHANE 5 u 5 u 
1, 1-DICHLOROETHENE 4 J 5 u 
1,2,3-TRICHLOROPROPANE 
1,2,4-TRICHLOROBENZENE 5 u 5 u 
1,2,4-TRIMETHYLBENZENE 5 u 
1,2-DIBROM0-3-CHLOROPROPANE 5 u 5 u 
1,2-DIBROMOETHANE 5 u 5 u 
1,2-DICHLOROBENZENE 5 u 5 u 
1,2-DICHLOROETHANE 5 u 5 u 
1,2-DICHLOROPROPANE 5 u 5 u 
1,3,5-TRIMETHYLBENZENE 5 u 
1,3-DICHLOROBENZENE 5 u 5 u 
1,4-DICHLOROBENZENE 5 u 5 u 
1,4-DIOXANE 
2-BUTANONE 5 u 5 UR 
2-CHLOROETHYL VINYL ETHER 
2-HEXANONE 5 u 5 u 
3-CHLOROPROPENE 
4-METHYL-2-PENTANONE 5 u 5 u 
ACETONE 5 u 21 u 
ACETONITRILE 
ACROLEIN 
ACRYLONITRILE 
BENZENE 2 J 5 u 
BROMODICHLOROMETHANE 5 u 5 u 
BROMOETHANE 
BROMOFORM 5 u 5 u 
BROMOMETHANE 5 u 5 u 
CARBON DISULFIDE 5 u 5 u 
CARBON TETRACHLORIDE 5 u 5 u 
CHLOROBENZENE 5 u 5 u 
CHLORODIBROMOMETHANE 5 u 5 u 
CHLOROETHANE 5 u 5 u 
CHLOROFORM 12 5 u 
CHLO RO METHANE 5U 5 u 
CHLOROPRENE 
CIS-1,2-DICHLOROETHENE 200 5 u 
CIS-1,3-DICHLOROPROPENE 5 u 5 u 
CYCLOHEXANE 5 u 5 u 
DIBROMOMETHANE 
DICHLORODIFLUOROMETHANE 5 u 5 u 
ETHYL METHACRYLA TE 
ETHYLBENZENE 5 u 5 u 
ISOBUTANOL 
ISOPROPYLBENZENE 5 u 5 u 

GROUNDWATER DATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 
17MIP23-TW32 17MIP23-TW32 17MIP24-TW33 
17-0-32-0105-AVG 1Nl·32-0105-D 17-0-33-0105 
01/15/05 01/15/05 01/17/05 

5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 

22 22 12 
5 u 5 u 5 u 
5 u 5 u 5 u 

SU 5 u 5 u 

5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 

5 u 5 u 5 u 
5 u 5 u 5 u 

5 UR 5 UR 5 u 

5 u 5 u 5 u 

5 u 5 u 5 u 
22 u 23 u 19 J 

5 u 5 u 5 u 
5 u 5 u 5 u 

5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 
5 u SU 5 u 

5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 

5 u 5 u 5 u 

5 u 5 u 5 u 

5 u 5 u 5 u 

31 of96 

• 
017 017 017 017 
17MIP25-1W34 17MIP26-'1W3S 17MIP27·'1W36 17MIP28· TW37 
17-0-34-0105 17-0-3S-0105 17-0-36-0105 17-Q-37-0105 
01/15/05 01/17/05 01/17/05 01/16/05 

5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 
5 u 5 u 5 u 990 
5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 

5 u 5 u 5 u 5 u 

5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 

5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 

5 UR 5 u 5 u 5 u 

5 u 5 u 5 u 5 u 

5 u 5 u 5.U 5 u 
5 UR 8 J 19 J 5 UR 

5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 

5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 

5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 

5 u 5 u 5 u 5 u 

5 u 5 u 5 u 5 u 

5 u 5 u 5 u 5 u 



SWMU 017 017 
Sample Location 17MIP21-TW13 17MIP23-TW32 
Samole Number 17-0-13-0403 17..Q.32-0105 
Sample Date 04/26103 01/15105 
M+P·XYLENES 0.2 J 10 u 
METHACRYLONITRILE 
METHYL ACETATE 5 u 5 u 
METHYLCYCLOHEXANE 5 u 5 u 
METHYL IODIDE 
METHYLMETHACRYLATE 
METHYL TERT·BUTYL ETHER 5 u 5 u 
METHYLENE CHLORIDE 1 u 5 u 
0-XYLENE 0.2 J 5 u 
PENTACHLOROETHANE 
PROPIONITRILE 
STYRENE 5 u 5 u 
TETRACHLOROETHENE 1 J 5 u 
TOLUENE 0.4 J 5 u 
TOTAL 1,2-DICHLOROETHENE 210 10 u 
TOTAL XYLENES 0.5 J 15 u 
TRANS-1,2-DICHLOROETHENE 8 5 u 
TRANS-1,3-DICHLOROPROPENE 5 u 5 u 
TRANS-1,4-DICHLOR0·2,BUTENE 
TRICHLOROETHENE 7000 J 0.5 J 
TRICHLOROFLUOROMETHANE 5 u 5 u 
VINYL ACETATE 
VINYL CHLORIDE 6 5 u 
Semlvolatile Organics (ua/U 
1,1-BIPHENYL 10 u 
1,2,4,5-TETRACHLOROBENZENE 
1,3,5-TRINITROBENZENE 
1,3-DINITROBENZENE 
1,4-NAPHTHOQUINONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYBIS(1-CHLOROPROPANE) 10 u 
2,3,4,6· TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 10 u 
2,4,6-TRICHLOROPHENOL 10 u 
2,4-DICHLOROPHENOL 10 u 
2,4-DIMETHYLPHENOL 10 u 
2,4-DINITROPHENOL 25 u 
2,4-DINITROTOLUENE 10 u 
2,6-DICHLOROPHENOL 
2,6-DINITROTOLUENE 10 u 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 10 u 
2-CHLOROPHENOL 10 u 
2-METHYLNAPHTHALENE 10 u 
2-METHYLPHENOL 10 u 
2-NAPHTHYLAMINE 
2-NITROANILINE 25 u 
2-NITROPHENOL 10 u 
2-PICOLINE 
3&4-METHYLPHENOL 

• 

GROUNDWATER DATA 
SWMU 16 AND 17 

. NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 
17MIP23-TW32 17MIP23-TW32 17MIP24-TW33 
17-0-32-0105-AVG 17-0-32·0105-D 17..Q.33.Q105 
01/15/05 01/15/05 01/17/05 

10 u 10 u 10 u 

5 u 5 u 5 u 
5 u 5 u 5 u 

5 u 5U 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 

5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 
10 u 10 u 10 u 
15 u 15 u 15 u 
5 u 5 u 5 u 
5 u 5 u 5 u 

0.5 J 0.5 J 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 

10 UJ 10 UJ 10 u 

10 UJ 10 UJ 10 u 

10 UJ 10 UJ 10 u 
10 UJ 10 UJ 10 u 
10 UJ 10 UJ 10 u 
10.UJ 10 UJ 10 u 
25 UJ 25 UJ 25 u 
10 UJ 10 UJ 10 u 

10 UJ 10 UJ 10 u 

10 UJ 10 UJ 10 u 
10 UJ 10 UJ 10 u 
10 UJ 10 UJ 10 u 
10 UJ 10 UJ 10 u 

25 UJ 25 UJ 25 u 
10 UJ 10 UJ 10 u 

• 

017 
17MIP25-TW34 
17..Q-34-0105 
01/15/05 

10 u 

5 u 
5 u 

5 u 
5 u 
5 u 

5 u 
5 u 
5 u 
10 u 
15 u 
5 u 
5 u 

5 u 
5 u 
5 u 

10 u 

10 u 

10 u 
10 u 
10 u 
10 u 
25 u 
10 u 

10 u 

10 u 
10 u 
10 u 
10 u 

25 u 
10 u 

017 017 017 
17MIP26-TW35 17MIP27·TW36 17MIP28·TW37 
1Nl·35-0105 17-0-36-0105 17·0·37·0105 
01/17/05 01/17/05 01116/05 

10 u 10 u 10 u 

5 u 5 u 5 u 
5 u 5 u O.B J 

5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 

5 u 5 u 5 u 
5 u 5 u B 
5 u 5 u 5 u 
10 u 10 u 10 u 
15 u 15 u 15 u 
5 u 5 u 5 u 
5 u 5 u 5 u 

5 u 5 u 51 
5 u 5 u 4 J 

5 u 5 u 5 u 

10 u 10 u 10 u 

10 u 10 u 10 u 

10 UR 10 u 10 u 
10 UR 10 u 10 u 
10 UR 10 u 10 u 
10 UR 10 u 10 u 
25 UR 25 u 25 u 
10 u 10 u 10 u 

10 u 10 u 10 u 

10 u 10 u 10 u 
10 UR 10 u 10 u 
10 u 10 u 10 u 

10 UR 10 u 10 u 

25 u 25 u 25 u 
10 UR 10 u 10 u 

• 



• 
ISWMU 017 017 

Location 17MIP21-TW13 17MIP23-TW32 
Number 17..Q-13-0403 17-Q-32-0105 
Date !11412!i1U3 01/15/05 

10 u 

25 u 
:YLPHENOL 25 u 

4-BROMOP ·LETHER 10 u 
4-CHLORO· :Jl 10 u 
4·CH 10 u 

PHENYL ETHER 10 u 
L 10 u 

4-NITROANILINE 25 u 
4·NITROPHENOL 25 u 

1
~,~~~;:~oe 

!IHRACENE 
YLAMINE 

10 u 
ACENAPHTHYLENE 10 u 
ACETOPHENONE 10 u 

~E 10 u 
ATFIAZINE 10 u 

• 
10 u 
10 u 

z 10 u 
NE . 10 u 

E 10 u 
NE 10 u 

~ 
E 10 u 

10 u 
BIS12·ETHYLHEXYLlPHTHALATE 10 u 
BUTYL BENZVL PHTHALATE 10 u 
CAPROLACTAM 10 u 
CARBAZOLE 10 u 
CHLOAOBENZILATE 
CHRYSENE 10 u 

ALATE 10 u 
rHALATE 10 u 

1HRACENE 10 u 
10 u 
10 u 

10 u 
DINOSEB 
ETHYL METHANE SULFONATE 
ETHYL PARATHION 

• GROUNDWATER DATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH t;AROLINA 

017 017 017 
17MIP23-TW32 17MIP23·TW32 1 
17-0-32-0105-AVG 17..Q-32-0105-D 17 
01N5/05 01115/0S 01117/05 

10 UJ 10 UJ 10 u 

25 w 25 w 25 u 
25 w 25 UJ 25 u 

10 UJ 10 UJ 10 u 
10 w 10 UJ 10 u 
10 UJ 10 UJ 10 u 
10 w 10 UJ 10 u 
10 UJ 10 w 10 u 
25 UJ 25 w 25 u 
25 UJ 25 UJ 25 u 

10 UJ ft 10 u 
10 w 10 u 
10 UJ 10 10 u 

ff::~ 
10 u 

10 u 
10 UJ 10 u 
10 w 10 u 

10 UJ 10 UJ 10 u 
10 UJ 10 UJ 10 u 
10 UJ 10 UJ 10 u 
10 UJ 10 UJ 10 u 
10 UJ 10 UJ 10 u 
10 UJ 10 UJ 10 u 

10 UJ 10 UJ 10 u 
10 UJ 10 UJ 10 u 
10 UJ 10 w 10 u 
10 UJ 10 UJ 10 u 
10 UJ 10 UJ 10 u 
10 UJ 10 UJ 10 u 
10 UJ ~10 UJ 10 u 
10 UJ 10 UJ 10 u 
10 UJ 10 UJ 10 u 
10 UJ 10 UJ 10 u 

10 UJ 10 UJ 10 u 
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017 
17MIP2S-TW34 
17..Q.34-0105 
01115/05 

10 u 

u 
25 u 

==** 10 u 
10 u 
25 u 
25 u 

10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 

10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 

10 u 
10.U 
10 u 

10 u 

• 
017 017 017 
17MIP26-TW35 17MIP27·TW36 17MIP28-TW37 
17..Q-35-0106 17.Q-36-0105 17.Q-37-0105 
01117/05 01/17/05 01/16105 

10 u 10 u 10 u 

25 u 25 u 25 u 
25 UR 25 u 25 u 
10 u 10 u 10 u 

10 UR 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 

10 UR 10 u 10 u 
25 u 25 u 25 u 

25 UR 25 u 25 u 
I 

10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 

10 u 10 u 10 u 
10 u 10 u 10 u 

10 u 10 u 10 u 
10 u 10 u 10 u 
5 J 10 u 10 u 

10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 

10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 

10 u 10 u 10 u 



SWMU 017 
Sample Location 17MIP21·TW13 
Samnle Number 17-Q..13-0403 
Sample Date 04/26/03 
FLUORANTHENE 
FLUOR ENE 
HEXACHLOROBENZENE 
HEXACHLOROBUT ADI ENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
HEXACHLOROPHENE 
HEXACHLOROPROPENE 
INDEN0(1,2,3-CO}PYRENE 
ISODRIN 
ISOPHORONE 
ISOSAFROLE 
KE PONE 
METHAPYRILENE 
METHYL METHANE SULFONATE 
N-NITROS0-01-N-BUTYLAMINE 
N-NITROS0-01-N-PROPYLAMINE 
N-NITROSOOIETHYLAMINE 
N-NITROSOOIMETHYLAMINE 
N-NITROSODIPHENYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIDINE 
NAPHTHALENE 
NITROBENZENE 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P-IDIMETHYLAMINO)AZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLORONITROBENZENE 
PENTACHLOROPHENOL 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIDE 
PYRENE 
PYRIDINE 
SAFROLE 
SULFOTEPP 
THIONAZIN 
Pestlcldes/PCBs (un/Ll 
4,4'-DOD 
4,4'-0DE 
4,4'-DDT 
ALDRIN 
ALPHA-BHC 
ALPHA-CHLORDANE 
AROCLOR-1016 
AROCLOR-1221 
AROCLOR-1232 

• 

017 
17MIP23-TW32 
17.Q.32-0105 
01/15105 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 

10 u 

10 u 

10 u 

10 u 
10 u 

25 u 

10 u 
10 u 

10 u 

0.1 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 
0.05 u 
0.5 u 
0.5 u 
0.5 u 

GROUNDWATER DATA 
SWMU 16 AND 17 

NWS ~HARLESTON, SOUTH CAROLINA 

017' 017 017 
17MIP23-TW32 17MIP23-TW32 17MIP24-TW33 
17.Q..32-0105-AVG 17.Q..32·0105-D 17·Q..33-Q105 
01/15105 01/15105 01117/05 

10 UJ 10 UJ 10 u 
10 UJ 10 UJ 10 u 
10 UJ 10 UJ 10 u 
10 UJ 10 UJ 10 u 
10 UJ 10 UJ 10 u 
10 UJ 10 UJ 10 u 

10 UJ 10 UJ 10 u 

10 UJ 10 UJ 10 u 

10 UJ 10 UJ 10 u 

10 UJ 10 UJ 10 u 

10 UJ 10 UJ 10 u 
10 UJ 10 UJ 10 u 

25 UJ 25 UJ 25 u 

10 UJ 10 UJ 10 u 
10 UJ 10 UJ 10 u 

10 UJ 10 UJ 10 u 

~ 

0.1 u 0.1 u 0.1 u 
0.1 u 0.1 u 0.1 u 
0.1 u 0.1 u 0.1 u 

0.05 u 0.05 u 0.05 u 
0.05 u 0.05 u 0.05 u 
0.05 u 0.05 u 0.05 u 
0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 

• 

017 017 017 017 
17MIP25-TW34 17MIP26-TW35 17MIP27·TW36 17MIP28· TW37 
17-Q..34-0105 17-Q.35-0105 17-Q..36-Q105 17-Q.37·0105 
01115105 01/17/05 01/17/05 01/16/05 

10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 

10 u 10 u 10 u 10 u 

10 u 10 u 10 u 10 u 

10 u 10 u 10 u 10 u 

10 u 10 u 10 u 10 u 

10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 

25 u 25 UR 25 u 25 u 

10 u 10 u 10 u 10 u 
10 u 10 UR 10 u 10 u 

10 u 10 u 10 u 10 u 

0.1 u 0.1 u 0.1 u 0.1 u 
0.1 u 0.1 u 0.1 u 0.1 u 
0.1 u 0.1 u 0.1 u 0.1 u 

0.05 u 0.05 u 0.05 u 0.05 u 
0.05 u 0.05 u 0.05 u 0.05 u 
0.05 u 0.05 u 0.05 u 0.05 u 
0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 

• 



• 
SWMU 017 017 
Samnle Location 17MIP21-TW13 17MIP23-TW32 
Samnle Number 17-0-13-0403 17-Q-32-0105 
Sample Date 04/26/03 01/15105 
AROCLOR-1242 0.5 u 
AROCLOR-1248 0.5 u 
AROCLOR-1254 0.5 u 
AROCLOR-1260 0.5 u 
BETA·BHC 0.05 u 
CHLORDANE 
DELTA·BHC 0.05 u 
DIELDRIN 0.1 u 
ENDOSULFAN I 0.05 u 
ENDOSULFAN II 0.1 u 
ENDOSULFAN SULFATE 0.1 u 
ENDRIN 0.1 u 
ENDRIN ALDEHYDE 0.1 u 
ENDRIN KETONE 0.1 u 
GAMMA·BHC CLINDANEl 0.05 u 
GAMMA-CHLORDANE 0.05 u 
HEPTACHLOR 0.05 u 
HEPTACHLOR EPOXIDE 0.05 u 
KEPONE 
METHOXYCHLOR 0.5 u 
TOXAPHENE 1 u 
OraanoPhos Pesticides lun1L1 
DIMETHOATE 
DISULFOTON 
ETHYL PARATHION 
FAMPHUR 
METHYL PARATHION 
0,0,0·TRIETHYL PHOSPHOROTHIOATE 
PHORATE 
SULFOTEPP 
THIONAZIN 
Herbicides (ua/Ll 
2,4,5·T 
2,4,5-TP (SIL VEX) 
2,4-D 
DINOS EB 
Exnlosives 1un1u 
1,3,5·TRINITROBENZENE 0.16 u 
1,3·DINITROBENZENE 0.16 u 
2,4,6-TRINITROTOLUENE 0.16 u 
2,4·DINITROTOLUENE 0.31 u 
2,6-DINITROTOLUENE 0.31 u 
2·AMIN0-4 6·DINITROTOLUENE 0.31 u 2-... ,.., I ULUENt 0.31 u 
3-NITROTOLUENE 0.31 u 
4-AMIN0·2,6-DINITROTOLUENE 0.31 u 
4-NITROTOLUENE 0.31 u 
HMX 0.31 u 
NITROBENZENE 0.16 u 
ROX 0.16 u 
TETRYL 0.39 u 

• GROUNDWATER DATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 
17MIP23-TW32 17MIP23-TW32 17MIP24· TW33 
17-Q-32-0105-AVG 17-Q-32-0105-D 17-0-33-o105 
01/15105 01/15105 01/17/05 

0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 
0.05 u 0.05 u 0.05 u 

0.05 u 0.05 u 0.05 u 
0.1 u 0.1 u 0.1 u 
0.05 u 0.05 u 0.05 u 
0.1 u 0.1 u 0.1 u 
0.1 u 0.1 u 0.1 u 
0.1 u 0.1 u 0.1 u 
0.1 u 0.1 u 0.1 u 
0.1 u 0.1 u 0.1 u 
0.05 u 0.05 u 0.05 u 
0.05 u 0.05 u 0.05 u 
0.05 u 0.05 u 0.05 u 
0.05 u 0.05 u 0.05 u 

0.5 u 0.5 u 0.5 u 
1 u 1 u 1 u 

0.215 u 0.27 u 0.19 u 
0.215 u 0.27 u 0.19 u 
0.215 u 0.27 u 0.19 u 
0.42 u 0.53 u 0.36 u 
0.42 u 0.53 u 0.36 u 
0.42 u 0.53 u 0.36 u 
0.42 u 0.53 u 0.36 u 
0.42 u 0.53 u 0.36 u 
0.42 u 0.53 u 0.36 u 
0.42 u 0.53 u 0.36 u 
0.42 u 0.53 u 0.36 u 
0.215 u 0.27 u 0.19 u 
0.215 u 0.27 u 0.19 u 
0.53 u 0.67 u 0.46 u 
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• 
017 017 017 017 
17MIP25-TW34 17MIP26-TW35 17MIP27·TW36 17MIP28-TW37 
17..Q-34-0105 17-0-3S-0105 17·0-36-0105 17-Q-37-0105 
01/15105 01/17/05 01/17/05 01/16/05 

0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 

0.05 u 0.05 u 0.05 u 0.05 u 

0.05 u 0.05 u 0.05 u 0.05 u 
0.1 u 0.1 u 0.1 u 0.1 u 
0.05 u 0.05 u 0.05 u 0.05 u 
0.1 u 0.1 u 0.1 u 0.1 u 
0.1 u 0.1 u 0.1 u 0.1 u 
0.1 u 0.1 u 0.1 u 0.1 u 
0.1 u 0.1 u 0.1 u 0.1 u 
0.1 u 0.1 u 0.1 u 0.1 u 
0.05 u 0.05 u 0.05 u 0.05 u 
0.05 u 0.05 u 0.05 u 0.05 u 
0.05 u 0.05 u 0.05 u 0.05 u 
0.05 u 0.05 u 0.05 u 0.05 u 

0.5 u 0.5 u 0.5 u 0.5 u 
1 u 1 u 1 u 1 u 

0.22 u 0.16 u 0.26 u 0.18 u 
0.22 u 0.16 u 0.26 u 0.18 u 
0.22 u 0.16 u 0.26 u 0.18 u 
0.43 u 0.31 u 0.51 u 0.34 u 
0.43 u 0.31 u 0.51 u 0.34 u 
0.43 u 0.31 u 0.51 u 0.34 u 
0.43 u 0.31 u 0.51 u 0.34 u 
0.43 u 0.31 u 0.51 u 0.34 u 
0.43 u 0.31 u 0.51 u 0.34 u 
0.43 u 0.31 u 0.51 u 0.34 u 
0.43 u 0.31 u 0.51 u 0.34 u 
0.22 u 0.16 u 0.26 u 0.18 u 
0.22 u 0.16 u 0.26 u 0.18 u 
0.55 u 0.39 u 0.64 u 0.43 u 



~ 
017 

1~ TW:3 17MIP23-TW32 
Number 17..Q.32-0105 

Sa Date 01115/05 
lnoraaniCll mnn I 
ALUMINUM 188 u 
ANTIMONY 2.34 u 
ARSENIC 3.03 u 
BARIUM 71.9 
BERYLLIUM 0.46 u 
CADMIUM EB CALCIUM 
CHROMIUM 

T 3 
R 0.86 u 

1860 
1.7 u 

IUM 11500 
ESE 66.9 

MERCURY 0.02 u 
3.3 u 
2210 

3.71 u 
SILVER 0.7 u 
SODIUM 96900 
THALLIUM 4.09 u 
VANADIUM 0.75 u 
ZINC 34.6 

I CYANIDE 10 0 

• 

GROUNDWATER DATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 
17MIP23-1W32 17MIP23-TW32 17MIP24-TW33 
17..Q.32-0105-AVG 17·Q..32-0105-D 17..Q.33-11105 
01/15/05 01115/05 01/17/05 

130.55 u 73.1 u 6180 J 
2.34 u ·2.34 u 2.34 u 
3.03.U 3.03 u 3.03 u 

71.55 71.2 277 
0.455 u 0.45 u 1.3 u 
0.3 u 0.3 u 0.30 u 

. 36300 36400 49200 
0.8 u 0.8 u 14.3 

2.85 2.7 8.1 
0.86 u 0.86 u 9.5 

1795 1730 9020 
1.7 u 1.7 u 3.1 
11500 11500 27500 

67 67.1 156 
0.02 u 0.02 u 0.02 
3.5 u 3.7 u 10.8 
2365 2520 1740 

3.71 u 3.71 u 3.71 u 
0.7 u 0.7 u 0.70 u 
96700 96500 91500 

4.09 u 4.09 u 4.09 u 
0.75 u 0.75 u 17.4 

34.8 35 24.5 

10 u 10 u 10 u 

I 

• 

017 017 017 
17MIP25-TW34 17MIP26-TW35 17MIP2MW36 

-~ 17.Q.34.0105 17·0-35-11105 17.Q..36.0105 ~0105 
01115/05 01117/05 01117/05 

26.2 u 1050 J 250 u 2260 J 
4.3 u 2.34 u 2.34 u 2.34 u 

3.9 7 10.1 5.3 
333 54.3 40.4 54.3 

0.25 u 0.26 u 0.25 u 1.4 u 
0.3 u 0.30 u 0.30 u 0.30 u 
199000 61800 46100 14800 
0.8 u 2.6 u 1.3 u 10.3 

2.7 1.2 2.7 2.4 
0.86 u 8.2 0.86 u 7.7 
72900 34700 36600 5180 
1.7 u 1.7 u 1.7 u 1.7 u 
126000 70200 72600 2540 

619 311 123 47.2 
0.01 u 0.02 0.01 0.02 
3.1 u 3.5 u 2.6 u 5.0 u 
11000 12700 8710 1090 

3.71 u 3.71 u 3.71 u 3.71 u 
0.7 u 0.70 u 0.70 u 0.70 u 
680000 486000 505000 20400 
4.09 u 4.09 u 4.09 u 4.09 u 
0.75 u 2.1 0.75 u 9.6 

18.5 8.1 6.8 u 11 

10 u 10 u 10 u 10 u 

• 



• 
SWMU 017 
Samole Location 17MIP29-TW38-MW12S 
Samnie Number 17..Q-38-0105 
SamnleDate 01/16/05 
v 
1, NE 
1 s u 
1 E SU 
1, SU 

OETHANE SU 
SU 
SU 

E 
LOROBENZENE SU 

1, INY ,....NZENE 
1 2·DIBROMQ.3-CHLOROPROPANE 5 u 
1,2-DIBROMOETHANE SU 
1,2-DICHLOROBENZENE SU 
1.2·DICHLOROETHANE 5U 

- SU 
T 
I SU 

1 4-DICHl.OROBENZENE SU 
1,4-DIOXANE 
2·BUTANONE SU 

~ 
,~ETHER 

5 u 
3-CHLOROPROPENE 

TANONE 5U 
SUR 

E 

LE 
SU 

ROMETHANE SU 
ETHANE 

BROMOFORM SU 
BROMOMETHANE SU 
CARBON OISULADE SU 
CARBON TETRACHLORIDE SU 

I CHLOR:BENZENE 5U 
5 u 

H SU 
I CHLOROFORM SU 

L 5 u 
L 

CfS·1 2·DICH R01::1r1ENE s u 
,_. 5 u 

"" s u 
E 

JOROMETHANE SU 
LATE 

SU 
L 
ENZENE SU 

• GROUNDWATER DATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 ~ 017 
17MIP29-TW38-MW1 17MIP29-TW38-MW12S 
17-G-12S-0205 OS-AVG 17-G-1ZS.OZOS-D 
02125/05 I02125/05 02/25/05 

SU SU s u 
5U 5 u s u 
s u SU s u 

27 2S.5 24 
SU SU s u 
s u SU s u 

SU s u SU 

SU SU s u 
SU s u 5 u 
SU SU 5 u 
5U 5U 5 u 
5U SU s u 

SU s u SU 
SU SU SU 

SU SU SU 

SU SU 5.U 

SU SU SU 
SUR s UR SUR 

. 

SU s u SU 
s u 5 u s u 

s u SU s u 
SU SU 5 u 
s u 5 u 5 u 
5 u SU s u 
5 u SU 5 u 
5 u SU 5 u 
SU SU SU 
SU SU SU 
SU SU s u 

SU SU 5U 
!i u SU SU 
5 U. SU s u 

SU SU s u 

SU SU SU 

5 u SU SU 
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017 
17MIP30-1W39 
17-0-39-0105 
01/16/0S 

SU 
s u 
SU 
s u 
SU 
SU 

s u 

s u 
s u 
SU 
s u 
s u 

s u 
SU 

s u 

s 

s u 
5 UR 

s u 
s u 

SU 
5 u 
s u 
5 u 
s u 
s u 
5U 
5 u 
5 u 

SU 
5 u 
s u 

s u 

SU 

SU 

• 
017 017 017 

117MIP30-TW39 11MlP30-TW39 17MIP3MW40 
AVG 17..Q-39-0105-D 17·G-40-0105 

01/16/05 01/16/05 

I 
5 u s u I 5 u 
s u •ug 5 u 
s u 5 u 5 u 
s u SU 1 J 
SU 5 u 5 u 
s u s u 5 u 

s u s u 5 u 

SU s u 5 u 
5 u s u 5 u 
SU s u 5 u 
5 u s u 5 u 
5U 5 u 5 u 

SU 5 u SU 
s u SU 5 u 

SU s u 5 u 

s u s u s u 

5U 5U 5 u 
SUR SUR 5 UR 

s u s u 5 u 
s u I s u 5 u 

5 u s u 5 u 
5 u s u 5 u 
SU 

SU==+=tF= 5 u SU 
s u 5 u 
5 u s u 5 u 
SU s u 5 u 
SU s u 5 u 
SU s u 5 u 

SU SU s u 
5 u 5 u 5 u 
SU 5 u 5 u 

SU s u 5 u 

s u 5 u 5 u 

s u SU 5 u 



SWMU 017 
Sample Loc:atlon 17MIP29-TW38·MW12S 

-ITRILE 

17·0-38-0105 
011161Q5 

10 u 

METHYL ACETATE SU 
METHYLCYCLOHEXANE 5 u 
METHYL IOOIOE 
METHYL 
METHYL TERT 5U 
METHYLENE CHL.ORIDE 5U 
O.XYLENE SU 
PENTACHLOROETHANE 
PROPIONJTRILE 
STYRENE s u 

ENE 5U 
5U 

OICHLOROETHENE to u 
TOT Al. XYLENES 15 u 
TRANS· 1,2·DICHLOROETHENE 5U 
TRANS· 1 3-0ICHLOROPROPENE 5U 
TRANS-1,4-0ICHLOR0-2·BUTENE 
TRICHLOROt: ! HENE 5 u 
TRICHLOROFLUOROMETHANE 5 u 
VINYL ACETATE 
VINYL CHLORIDE SU 
Semivolatlle Oraanlcs nmn_l 

1, 1·BIPHENYL 
E 

1, 

1, 

ANcl 
ENOL 

L 
L 

2, 
2·A 
2·CHLOR AL E 

E 
I 2-PICOLINE 
I 3&4·METHYLPHENOL 

• 

017 
17MIP29-TW38-MW12S 
1 Ni-12S.0205 
0::!/25/05 

. 1.0 u 

5 u 
5U 

5U 
5U 
5U 

s u 
SU 
SU 

. 10 u 
15 u 
SU 
5 u 

5 u 
5 u 

SU 

10 UJ 

10 UJ 

2S UJ 
10 w 

10 
2S UJ 
10 UJ 

10 w 

10 w 
10 w 
10 w 
10 w 

25 UJ 
10 UJ 

GROUNDWATI:R DATA 
. SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 
17MIP29-TW38-MW12S 17MIP29-TW38-MW12S 
17-0-128-0205-AVG 17·G-12S-0205-D 
0::!/25/05 02f25/05 

10 u 10 u 

5 u 5 u 
5 u 5U 

SU 5 u 
5 u 5U 
5 u 5 u 

5U s u 
5U 5 u 
SU s u 
10 u 10 u 
1S u 1S u 
5 u 5 u 
5 u 5 u 

5 u SU 
5 u 5 u 

5 u 5 u 

10 UJ to u 

10 UJ 10 u 

2S UJ 2S u 
10 UJ 10 u 
10 UJ 10 u 
10 UJ 10 u 
2S UJ 2S u 
10 UJ 10 u 

10 UJ 10 u 

10 UJ 10 u 
10 UJ 10 u 
10 w 10 u 
10 UJ 10 u 

25 UJ 25 u 
10 UJ 10 u 

• 

017 017 017 Fliij 
DP9 17MIP30-TW39 17MIP30-TW39 IP31·TW40 

17-0-39-0105-AVG 17·Q·39-0105- 05 
01/161Q$ 01/16/05 01/16105 

10 u 10 u 10 u 10 u 

s u s u 5 u s u 
SU s u s u s u 

5U SU 5 u 5 u 
5 u 5U 5 u 5 u 
5 u 5 u 5 u 5 u 

5 u SU 5 u 5 u 
5U 5U 5 u 5 u 
SU s u s u 5 u 
10 u 10 u 10 u 10 u 
15 u 15 u 15 u 15 u 
5 u 5U 5 u 5 u 
5 u 5 u 5 u SU 

SU 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 

s u SU 5 u 5 u 

to u 10 u 10 u 10 u 

10 u 10 u 10 u 10 u 

10 UR 10 u 10 u 10 u 
10 UR 10 u 10 u =t= 10 u 
10 UR 10 u 10 u 10 u 
10 UR 10 u 10 u 10 u 
2S UR 2S u 25 u 25 u 
10 u 10 u 10 u 10 u 

10 u 10 u 10 u 10 u 

10 u 10 u· 10 u 10 u 
10 UR 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 

10 UR 10 u 10 u 10 u 

25 u 25 u 25 u 25 u 
10 UR 10 u 10 u 10 u 

• 



• 
SWMU 017 017 
SamDle Location 17MIP29-TW38-MW12S 17MIP29-TW38-MW12S 
Sample Number 17-<.i.:•8-0105 17·G·12S-0205 
Sample Date 01N6/05 02/21i/115 
3,3'-DICHLOROBENZIDINE 10 UJ 
3,3'-DIMETHYLBENZIDINE 
3-METHYLCHOLANTHRENE 
3-NITROANILINE 25 UJ 
4,6-DINITR0-2-METHYLPHENOL 25 UJ 
4-AMINOBIPHENYL 
4-BROMOPHENYL PHENYL ETHER 10 UJ 
4-CHLOR0-3-METHYLPHENOL 10 UJ 
4-CHLOROANILINE 10 UJ 
4-CHLOROPHENYL PHENYL ETHER 10 UJ 
4-METHYLPHENOL 10 UJ 
4-NITROANILINE 25 UJ 
4-NITROPHENOL 25 UJ 
4-NITROQUINOLINE· 1 ·0XIDE 
5-NITR0-0-TOLUIDINE 
1, 12-DIMETHYLBENZ(A)ANTHRACENE 
A.A·DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 10 UJ 
ACENAPHTHYLENE 10 UJ 
ACETOPHENONE 10 UJ 
ANILINE 
ANTHRACENE 10 UJ 
ARAMITE 
ATRAZINE 10 UJ 
BENZALDEHYDE 10 UR 
BENZO AlANTHRACENE 10 UJ 
BENZO A)PYRENE 10 UJ 
BENZO BlFLUORANTHENE 10 UJ 
BENZO G,H,l)PERYLENE 10 UJ 
BENZO KlFLUORANTHENE 10 UJ 
BENZVL ALCOHOL 
BIS 2·CHLOROETHOA Y 1METHANE 10 UJ 
BIS 2-CHLOROETHYL)ETHER 10 UJ 
BIS 2-CHLOROISOPROPYLlETHER 
BIS 2·ETHYLHEXYL)PHTHALATE 10 UJ 
BUTYLBENZVLPHTHALATE 10 UJ 
CAPROLACTAM 10 UJ 
CARBAZOLE 10 UJ 
CHLOROBENZILATE 
CH RYS ENE 10 UJ 
Dl·N-BUTYL PHTHALATE 10 UJ 
01-N·OCTYL PHTHALATE 10 UJ 
DIALLATE 
DIBENZO(A,H)ANTHRACENE 10 UJ 
DIBENZOFURAN 10 UJ 
DIETHYL PHTHALATE 10 UJ 
DIMETHOATE 
DIMETHYL PHTHALATE 10 UJ 
DINOS EB 
ETHYL METHANE SULFONATE 
ETHYL PARATHION 

• 
GROUNDWATER DATA 

SWMU 16 AND 17 
NWS CHARLESTON, SOUTH CAROLINA 

017 017 
17MIP29-TW38-MW12S 17MIP29-TW38-MW12S 
17·G·12S-0205-AVG 17-G·12S-0205-D 
02125/05 02/25/05 

10 UJ 10 u 

25 UJ 25 u 
25 UJ 25 u 

10 UJ 10 u 
10 UJ 10 u 
10 UJ 10 u 
10 UJ 10 u 
10 UJ .10 u 
25 UJ 25 u 
25 UJ 25 u 

10 UJ 10 u 
10 UJ 10 u 
10 UJ 10 u 

10 UJ 10 u 

10 UJ 10 u 
10 UR 10 UR 
10 UJ 10 u 
10 UJ 10 u 
10 UJ 10 u 
10 UJ 10 u 
10 UJ 10 u 

10 UJ 10 u 
10 UJ 10 u 

10 UJ 10 u 
10 UJ 10 u 
10 UJ 10 u 
10 UJ 10 u 

10 UJ 10 u 
8 J B J 

10 UJ 10 u 

10 UJ 10 u 
10 UJ 10 u 
10 UJ 10 u 

10 UJ 10 u 

390196 

017 
17MIP30-TW39 
17-0-39-0105 
01/16/05 

10 u 

25 u 
25 UR 

10 u 
10 UR 
10 u 
10 u 

10 UR 
25 u 

25 UR 

10 u 
10 u 
10 u 

10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 

10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 

10 u 
10 u 
10 u 

10 u 

• 
017 017 017 
17MIP30-TW39 17MIP30-TW39 17MIP31·TW40 
17-0-39-0105-AVG 17-Q-39-0105·D 17-Q-40-0105 
01/16105 01/16/05 01/16/05 

10 u 10 u 10 u 

25 u 25 u 25 u 
25 u 25 u 25 u 

10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
25 u 25 u 25 u 
25 u 25 u 25 u 

10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 

10 u 10 u 10 u 

10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 

10 u 10 u 10 u 
10 u 10 u 10 u 

8 J 8 J 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 

10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 

10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 

10 u 10 u 10 u 



SWMU 017 017 
Samole Location 17MIP29-TW38-MW12S 17MIP29-1W38-MW12S 
Semple Number 17-0-38-01 OS 17·G· 12S-0205 
Samole Date 01/16/05 02/25/05 
FLUORANTHENE 10 UJ 
FLUOR ENE 10 UJ 
HEXACHLOROBENZENE 10 UJ 
HEXACHLOROBUT ADIENE 10 UJ 
HEXACHLOROCYCLOPENTADIENE 10 UJ 
HEXACHLOROETHANE 10 UJ 
HEXACHLOROPHENE 
HEXACHLOROPROPENE 
INDEN0(1,2,3-COlPYRENE 10 UJ 
ISODRIN 
ISOPHORONE 10 UJ 
ISOSAFROLE 
KE PONE 
METHAPYRILENE 
METHYL METHANE SULFONATE 
N-NITROSO-Dl-N-BUTYLAMINE 
N·NITROSO-Dl-N-PROPYLAMINE 10 UJ 
N-NITROSODIETHYLAMINE 
N-NITROSODIMETHYLAMINE 
N-NITROSODIPHENYLAMINE 10 UJ 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIDINE 
NAPHTHALENE 10 UJ 
NITROBENZENE 10 UJ 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P-CDIMETHYLAMINOlAZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLORONITROBENZENE 
PENTACHLOROPHENOL 25 UR 
PHENACETIN 
PHENANTHRENE 10 UJ 
PHENOL 10 UJ 
PRONAMIDE 
PYRENE 10 UJ 
PYRIDINE 
SAFROLE 
SULFOTEPP 
THIONAZIN 
Pesticides/PCBs (unJLI 
4,4'·DDD 0.1 u 
4,4'-DDE. 0.1 u 
4,4'·DDT 0.1 u 
ALDRIN 0.05 u 
ALPHA-BHC 0.05 u 
ALPHA-CHLORDANE 0.05 u 
AROCLOR-1016 0.5 u 
AROCLOR-1221 0.5 u 
AROCLOR·1232 0.5 u 

• 

GROUNDWATER DATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 
17MIP29-1W38-MW12S 17MIP29-TW.38-MW12S 
17-G-126-0205-AVG 17-G-126-0205-0 
02125/05 02/25105 

10 UJ 10 u 
10 UJ 10 u 
10 UJ 10 u 
10 UJ 10 u 
10 UJ 10 u 
10 w 10 u 

10 UJ 10 u 

10 UJ 10 u 

10 UJ 10 u 

10 UJ 10 u 

10 UJ 10 u 
10 UJ 10 u 

25 UR 25 UR 

10 UJ 10 u 
10 UJ 10 u 

10 UJ 10 u 

0.1 u 0.1 u 
0.1 u 0.1 u 
0.1 u 0.1 u 
0.05 u 0.05 u 
0.05 u 0.05 u 
0.05 u 0.05 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 

• 

017 
17MIP30-TW39 
17-Q-39-0105 
01/16/05 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 

10 u 

10 u 

10 u 

10 u 
10 u 

25 UR 

10 u 
10 UR 

10 u 

0.1 u 
0.1 u 
0.1 u 
0.05 u 
0.05 u 
0.05 u 
0.5 u 
0.5 u 
0.5 u 

017 017 017 
17MIP30-TW39 17MIP30-TW39 17MIP31-TW40 
17-Q-39-0105-AVG 17-0-39-0105-D 17-Q-40-0105 
01/16/05 01/16/05 01/16/05 

10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 

10 u 10 u 10 u 

10 u 10 u 10 u 

10 u 10 u 10 u 

10 u 10 u 10 u 

10 u 10 u 10 u 
10 u 10 u 10 u 

25 u 25 u 25 u 

10 u 10 u 10 u 
10 u 10 u 10 u 

10 u 10 u 10 u 

0.1 u 0.1 u 0.1 u 
0.1 u 0.1 u 0.1 u 
0.1 u 0.1 u 0.1 u 

0.05 u 0.05 u 0.05 u 
0.05 u 0.05 u 0.05 u 
0.05 u 0.05 u 0.05 u 
0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 

• 



• 
SWMU 017 
Samole Location 17MIP29-TW38-MW12S 
Samnle Number 17-0-38-0105 
SamoleDate 01116/05 
AROCLOR-1242 

iii 0 
0 

BETA·BHC 

• 
it,; 

I 
I 

ILFATE 
ENDRIN 
ENDRI 
ENDRI 
GAM 

A 
REPOXIOE 

OR 

OraanoPhos Pesticide• (Un/LI 

DIMETHOATE 

-= • SPHOROTHIOATE 

N 
HerbicldH (ua/Ll 
2,4,5-T 
2,4,5-TP !SILVcx1 
2.4·0 
DINOSEB 

- ~NE 

tlENE 
2,4-0INITROTOLUENE 
2,6-DINITROTOLUENE 
2·AMINQ.4 ..... ,,..Ni: 
2·NITROTOLUENE 
3-NITROTOLUENE 
4-AMIN0-2,6-DINITROTOLUENE 

.TOLUENE 

I NITROBENZENE 
ROX 
TETRYL 

017 
17MIP29-TW38-MW12S 
17-<i-128-0206 
02125/05 

0.5 u 
0.5 u 
0.5 u 
0.5 u 

0.05 u 

0.05 u 
0.1 u 

0.05 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.5 u 
1 u 

0.19 u 
0.19 u 
0.19 u 
0.36 u 
0.36 u 
0.36 u 
0.36 u 
0.36 u 
0.36 u 
0.36 u 
0.36 u 
0.19 u 
0.19 u 
0.48 u 

• GROUNDWATER DATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 
17MIP29-TW38-MW12S 17MIP29-TW38-MW12S 
17-G-128-0205-AVG 17·G-12&-0205-11 
02/25/05 02l25I05 

0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.05 u 0.05 u 

0.05 u 0.05 u 
0.1 u 0.1 u 
o.os u 0.05 u 
0.1 u 0.1 u 
0.1 u 0.1 u 
0.1 u 0.1 u 
0.1 u 0.1 u 
0.1 u 0.1 u 

0.05 u 0.05 u 
0.05 u 0.05 u 
0.05 u 0.05 u 

I 0.05 u 0.05 u 
I 
I 0.5 u o.5 u 

1 u 1 u 

0.225 u 0.26 u 
0.225 u 0.26 u 
0.225 u 0.26 u 
0.435 u 0.51 u 
0.435 u 0.51 u 
0.435 u o.51 u 
0.435 u 0.51 u 
0.435 u 0.51 u 
0.435 u 0.51 u 
0.435 u 0.51 u 
0.435 u 0.51 u 
0.225 u 0.26 u 
0.225 u 0.26 u 
0.55 u 0.64 u 

41 of 96 

• 
017 017 m17 

-17MIP30-TW39 17MIP30-TW39 
ETW39 

TW40 
17-Q.39-0106 17-0-39-0106-AVG 0105·0 105 
01116/05 01116/05 

0.5 u 0.5 u 0.5 u u 
0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 
o.s u 0.5 u 0.5 u 0.5 u 

0.05 u 0.05 u 0.05 u 0.05 u 

0.05 u 0.05 u 0.05 u 0.05 u 
0.1 u 0.1 u 0.1 u 0.1 u 
0.05 u 0.05 u 0.05 u 0.05 u 
0.1 u 0.1 u 0.1 u 0.1 u 
0.1 u 0.1 u 0.1 u 0.1 u 
0.1 u 0.1 u 0.1 u 0.1 u 
0.1 u 0.1 u 0.1 u . 0.1 u 
0.1 u 0.1 u 0.1 u 0.1 u 

0.05 u 0.05 u 0.05 u 0.05 u 
0.05 u 0.05 u 0.05 u 0.05 u 
0.05 u 0.05 u 0.05 u 0.05 u 
0.05 u 0.05 u 0.05 u 0.05 u 

0.5 u 0.5 u 0.5 u 0.5 u 
1 u 1 u 1 u 1 u 

0.22 u 0.215 u 0.21 u 0.16 u 
0.22 u 0.215 u 0.21 u 0.16 u 
0.22 u 0.215 u 0.21 u 0.16 u 
0.43 u 0.415 u 0.4 u 0.31 u 
0.43 u 0.415 u 0.4 u 0.31 u 
0.43 u 0.415 u 0.4 u 0.31 u 
0.43 u 0.415 u 0.4 u 0.31 u 
0.43 u 0.415 u 0.4 u 0.31 u 

= 0.43 u 0.415 u 0.4 u 0.31 u 
0.43 u 0.415 u 0.4 u 0.31 u 
o.43 u 0.415 u 0.4 u 0.31 u 
0.22 u 0.215 u 0.21 u 0.16 u 
0.22 u 0.215 u 0.21 u 0.16 u 
0.54 u 0.525 u 0.51 u 0.39 u 



SWMU 017 017 
SamDle Location 17MIP29-TW38-MW12S 17MIP29-TW38-MW12S 
SamDle Number 17..Q-38-0105 17-G-128-0205 
SemDle Date 01N6/05 02125/05 
lnoraanics fun1L1 
ALUMINUM 88.1 u 
ANTIMONY 3.54 u 
ARSENIC 2.81 u 
BARIUM 18 
BERYLLIUM 0.40 u 
CADMIUM 0.41 u 
CALCIUM 4570 
CHROMIUM 1.6 u 
COBALT 4.3 u 
COPPER 2.52 u 
IRON 305 
LEAD 2.07 u 
MAGNESIUM 1070 
MANGANESE 17 
MERCURY 0.05 u 
NICKEL 11.6 u 
POTASSIUM 621 u 
SELENIUM 4.08 u 
SILVER 3.93 u 
SODIUM 31300 
THALLIUM 4.26 u 
VANADIUM 5.07 u 
ZINC 14 
Miscellaneous Parameter• (ua/1...1 
CYANIDE I 10 u 
Petroleum Hvdrocarbons nnmLI 
TOTAL PETROLEUM HYDROCARBONS 

• 

GROUNDWATER DATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 
17MIP29-TW38-MW12S 17MIP29-TW38-MW12S 
17·G·12S-o20S-AVG 17·G-12S-o20S-O 
02125/05 02/25/05 

108.05 u 128 u 
3.54 u 3.54 u 
3.005 u 3.2 u 

18 18 
0.4 u 0.40 u 

0.41 u 0.41 u 
4555 4540 

1.8 u 2.0 u 
4.3 u 4.3 u 

2.52 u 2.52 u 
324 343 

2.07 u 2.07 u 
1075 1080 
16.9 16.8 

0.04 u 0.03 u 
11.6 u 11.6 u 
621 u 621 u 
4.08 u 4.08 u 
4.165 u 4.4 u 

31300 31300 
4.26 u 4.26 u 
5.07 u 5.07 u 

15.05 16.1 

I 10 u I 10 u 

I 

• 

017 017 017 017 
17MIP30-TW39 17MIP30-TW39 17MIP30-TW39 17MIP31·TW40 
17-0-39-0105 17·Q-39-o10S-AVG 17·0-39-0105-D 17-0-40·0105 
01N6/05 01N6/05 01/16/05 01/16/05 

1030 J 599 J 336 u 638 u 
2.34 u 2.34 u 2.34 u 2.34 u 
3.03 u 3.03 u 3.03 u 3.03 u 

21.7 20 18.3 25.6 
0.59 u 0.58 u 0.57 u 0.82 u 
0.30 u 0.3 u 0.30 u 0.30 u 

1420 1440 1460 663 
3.2 u 2.95 u 2.7 u 2.2 u 

0.99 0.955 0.92 0.78 
0.86 u 0.86 u 0.86 u 0.86 u 

2120 1865 1610 3180 
1.7 u 1.7 u 1.7 u 1.7 u 
1380 1370 1360 1640 
16.7 16.5 16.3 9.7 

0.01 u 0.0125 0.02 O.D1 
3.2 u 3.2 u 3.2 u 2.7 u 

257 168 238 u 238 u 
3.71 u 3.71 u 3.71 u 3.71 u 
0.70 u 0.7 u 0.70 u 0.70 u 
31500 31750 32000 55700 

4.09 u 4.09 u 4.09 u 4.09 u 
1.4 0.6875 0.75 u 1 
8.4 8.15 7.9 5.4 u 

I 10 u I 10 u I 10 u 10 u 

I 

• 



• 
SWMU 017 017 
Sample Location 17MIP32·TW41 17MIP33-TW42 
Samole Number 17-0-41-0105 17-0-42-0105 
SamoleDate 01/17/05 01/17/05 
Volatile Oraanica funlU 
1, 1, 1,2-TETRACHLOROETHANE 
1, 1, 1 ·TRICHLOROETHANE s u SU 
1, 1,2,2-TETRACHLOROETHANE s u s u 
1, 1,2· TRICHLOROETHANE s u 0.9 J 
1, 1,2-TRICHLOROTRIFLUOROETHANE 9 34 
1, 1-DICHLOROETHANE SU SU 
1, 1-DICHLOROETHENE s u 0.4 J 
1,2,3-TRICHLOROPROPANE 
1,2,4-TRICHLOROBENZENE s u s u 
1,2,4-TRIMETHYLBENZENE 
1,2-DIBROM0-3-CHLOROPROPANE s u s u 
1,2-DIBROMOETHANE s u s u 
1,2-DICHLOROBENZENE s u s u 
1,2-DICHLOROETHANE s u s u 
1,2-DICHLOROPROPANE s u s u 
1,3,5-TRIMETHYLBENZENE 
1,3-DICHLOROBENZENE 5 u s u 
1,4-DICHLOROBENZENE s u 5 u 
1,4-DIOXANE 
2-BUTANONE 5 u SUR 
2-CHLOROETHYL VINYL ETHER 
2-HEXANONE s u 5 u 
3-CHLOROPROPENE 
4-METHYL-2-PENTANONE 5 u 5 u 
ACETONE 20 J 5 UR 
ACETONITRILE 
ACROLEIN 
ACRYLONITRILE 
BENZENE s u 5 u 
BROMODICHLOROMETHANE s u 5 u 
BROMOETHANE 
BROMOFORM 5 u 5 u 
BROMOMETHANE s u s u 
CARBON DISULFIDE s u 5 u 
CARBON TETRACHLORIDE 5 u s u 
CHLOROBENZENE s u 5 u 
CHLORODIBROMOMETHANE s u s u 
CHLOROETHANE 5 u 5 u 
CHLOROFORM s u 5 u 
CHLOROMETHANE s u s u 
CHLOROPRENE 
CIS-1 2-DICHLOROETHENE 0.9 J 8 
CIS-1,3-DICHLOROPROPENE 5 u 5 u 
CYCLOHEXANE s u s u 
DIBROMOMETHANE 
DICHLORODIFLUOROMETHANE s u 5 u 
ETHYL METHACRYLATE 
ETHYLBENZENE s u s u 
ISOBUTANOL 
ISOPROPYLBENZENE s u 5 u 

• GROUNDWATER DATA 
SWMU 18 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 
17MIP34-TW43 17MIP35-TW44 17MIP36-TW45 
17-0-43-0105 17..Q.44-0105 17-0-45-0105 
01/18/05 01/17/05 01/17/05 

s u 
s u s u s u 
s u s u s u 
SU s u s u 
0.6 J 12 
s u s u s u 
SU s u s u 

s u 
SU s u s u 

s u s u s u 
I' s u s u s u 

s u s u s u 
2 J s u s u 
s u s u 5 u 

s u s u s u 
5 u s u s u 

100 UR 
5 u 5 u 10 UR 

5 u 5 u 10 u 
10 u 

5 u 5 u 10 u 
2 J SUR 10 UR 

SO UR 
SO UR 
10 UR 

0.6 J s u s u 
s u s u 5 u 

5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u s u 
s u 5 u 5 u 
5 u 5 u 5 u 
s u s u s u 
5 u s u 5 u 

0.6 J s u s u 
s u 5 u s u 

10 u 
0.5 J 5 u 5 u 
5 u 5 u s u 
5 u 5 u 

s u 
50 5 u 5 u 

10 u 
s u 5 u s u 

100 UR 
s u s u 
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• 
017 017 017 
17MIP37·TW46 17MIP38-TW47·MW14S 17MIP38·TW47-MW14S 
17-Q-48..()105 17-Q-47-0105 17·G·14S·0305 
01/16105 01/13/05 03/09/05 

s u s u s u 
s u s u s u 
s u s u s u 
s u s u s u 
s u s u s u 
s u SU s u 

s u s u s u 

s u s u s u 
s u s u s u 
s u s u s u 
s u s u s u 
s u s u 5 u 

s u s u s u 
s u s u s u 

s u SUR 5 u 

s u 5 u 5 u 

5 u s u 5 u 
5 UR 18 u 5 UR 

s u 5 u 5 u 
5 u 5 u 5 u 

5 u s u 5 u 
s u s u 5 u 
s u s u 5 u 
s u s u 5 u 
s u s u 5 u 
s u s u 5 u 
s,u 5 u 5 u 
s u 5 u 5 u 
s u 5 u 5 u 

5 u 5 u 5 u 
s u 5 u 5 u 
5 u s u 5 u 

s u 5 u 5 u 

s u 5 u 5 u 

s u s u 5 u 



SWMU 017 017 
Sample Location 17MIP32·TW41 17MIP33-TW42 
Samola Number 17..Q-41-0105 17..Q-42-0105 
Sample Data 01/17/05 01/17/05 
M+P·XYLENES 10 u 10 u 
METHACRYLONITRILE 
METHYL ACETATE 5 u 5 u 
METHYLCYCLOHEXANE 5 u 5 u 
METHYL IODIDE 
METHYL METHACRYLATE 
METHYL TERT-BUTYL ETHER 5 u s u 
METHYLENE CHLORIDE 5 u s u 
0-XYLENE 5 u s u 
PENTACHLOROETHANE 
PROPIONITRILE 
STYRENE s u s u 
TETRACHLOROETHENE 17 s u 
TOLUENE 5 u s u 
TOTAL 1,2-DICHLOROETHENE. 0.9 J 8 J 
TOTAL XYLENES 15 u 1S u 
TRANS-1,2-DICHLOROETHENE s u 0.7 J 
TRANS-1,3-DICHLOROPROPENE 5 u s u 
TRANS-1,4-DICHLOR0-2-BUTENE 
TRICHLOROETHENE s u 1400 
TRICHLOROFLUOROMETHANE 0.8 J s u 
VINYL ACETATE 
VINYL CHLORIDE 5 u 5 u 
Semivolatila Organics (ua/Ll 
1,1-BIPHENYL 10 u 10 u 
1,2,4,5-TETRACHLOROBENZENE 
1,3,5· TRINITROBENZENE 
1,3-DINITROBENZENE 
1,4-NAPHTHOQUINONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYBIS(1-CHLOROPROPANEl 10 u 10 u 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5· TRICHLOROPHENOL 10 u 10 u 
2,4,6-TRICHLOROPHENOL 10 u 10 u 
2,4-DICHLOROPHENOL 10 u 10 u 
2,4-DIMETHYLPHENOL 10 u 10 u 
2,4-DINITROPHENOL 26 u 25 u 
2,4-DINITROTOLUENE 10 u 10 u 
2,6-DICHLOROPHENOL 
2,6-DINITROTOLUENE 10 u 10 u 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 10 u 10 u 
2-CHLOROPHENOL 10 u 10 u 
2-METHYLNAPHTHALENE 10 u 10 u 
2-METHYLPHENOL 10 u 10 u 
2-NAPHTHYLAMINE 
2-NITROANILINE 26 u 25 u 
2-NITROPHENOL 10 u 10 u 
2-PICOLINE 
3&4-METHYLPHENOL 

• 

GROUNDWATER DATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 
17MIP34-TW43 17MIP3S-TW44 17MIP3.6·TW45 
17..Q-43-G105 17..Q-44-0105 17-Q.4S-0105 
01/16/05 01/17/05 01/17/05 

10 u 10 u 10 u 
50 u 

5 u 5 u 
5 u s u 

10 u 
10 u 

s u s u 
s u s u s u 
s u SU s u 

10 u 
50 UR 

SU s u s u 
s u s u s u 
5 u s u s u 
10 u 10 u 
1S u 1S u 15 u 
s u s u s u 
5 u 5 u s u 

10 u 
260 5 u 2 J 
s u 2 J 5 u 

5 u 
s u s u 2 u 
10 u 10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 10 u 
10 u 

10 u 10 u 25 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
26 u 26 u 2S u 
10 u 10 u 10 u 

10 u 
10 u 10 u 10 u 

10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 

10 u 
26 u 26 u 25 u 
10 u 10 u 10 u 

10 u 
10 u 

• 

017 017 017 
17MIP37·TW46 17MIP38-TW47·MW14S 17MIP38-TW47·MW14$ 
17-Q.46-0105 17..Q-47-0105 17·G·14S-0305 
01/16/05 01/13/05 03/09/05 

10 u 10 u 10 u 
5 u 5 u 5 u 
s u s u s u 

s u SU s u 
s u s u s u 
s u s u s u 

s u s u 5 u 
s u SU s u 
s u s u 5 u 
10 u 10 u 10 u 
1S u 1S u 15 u 
s u 5 u 5 u 
5 u 5 u 5 u 

49 5 u 5 u 
s u s u 5 u 
s u 5 u s u 

10 u 10 u 

10 u 10 u 

10 u 25 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
26 u 25 u 
10 u 10 u 

10 u 10 u 

10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 

26 u 25 u 
10 u 10 u 

• 



• 
ISWMU 017 017 
Samote Location 17MIP32-TW41 17MIP33-TW42 
Sam le Number 17.Q.41-0105 17.Q.42-o105 

e 01/17/05 01117/05 
OBENZIDINE 10 u 10 u 
LBENZIDINE 

26 u 25 u 
4, ITLPHENOL 26 u 25 u 
4. 
4·BAOMOPHENYL PHENYL ETHER 10 u 10 u 
4.CHLOAQ..3-METHYLPHENOL 10 u 10 u 
4.CHLOAOANILINE 10 u 10 u 

PHENYL PHENYL ETHER 10 u 10 u 
4-METHYLPHENOL 10 u 10 u 
4·NITROANILINE 26 u 25 u 
4-NITROPHENOL 26 u 25 u 
-XIDE 

R 
ANTHRACENE 

A,A-DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 10 u 10 u 
~:NE 10 u 10 u 

10 u 10 u 
ANTHAACENE 10 u 10 u 
ARAMITE 
ATRAZINE 10 u 10 u 
BENZALDEHYDE 10 u 10 u 

CENE 10 u 10 u 
10 u 10 u 

IHENE 10 u 10 u 
10 u 10 u 
10 u 10 u 

HLOROETHO ·1METHANE 10 u 10 u 
BIS 2- 10 u 10 u 
BIS 2· PYLlETHEA 

.IPHTHALATE 10 u 10 u 
B A.TE 10 u 10 u 
c 10 u 10 u 
c 10 u 10 u 

10 u 10 u 
•I YL PHTHALATE 10 u 10 u 

Dl-N-OCTYL PHTHALATE 10 u 10 u 
DIALLATE 
DIBENZO<A.t-.·-~ 1 ,"~CENE 10 u 10 u 
DIBENZOFURAN 10 u 10 u 
DIETHYL PHTHALATE 10 u 10 u 

10 u to u 

~•~m 
YL PARATHION 

• GROUNDWATl!R DATA 
SWMU 16AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 =IP 1017 
17MIP34-TW43 .45 17.Q..43.0105 105 05 
01/16105 5 ' 

10 u 10 u 10 u 
20 u 
10 u 

26 u 25 u 
26 u 25 u 

10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 
26 u 26 u 25 u 
26 u 26 u 25 u 

20 u 
20 u 
10 u 
10 u 

10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 

10 u 
10 u 10 u 10 u 

20 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 

20 u 
10 u 10 u 10 u 
10 u 10 u 10 u 

10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 
10 u 10 u 

20 u 
10 u 10 u 10.U 
10 u 10 u 10 u 
10 u 10 u 10 u 

20 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 

10 u 
10 u 10 u 10 u 

5 u 
10 u 
10 u 
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• 
017 017 017 
17MIP37·TW46 17MIP38-TW47•MW14S 17MIP38-TW47·MW14S 
17.Q.46-o105 17.Q.47-0105 17·0-14$-0305 
01116/05 01/13105 03/09/05 

10 u 10 u 

26 u 25 u 
26 u 25 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
26 u 25 u 
26 u 25 UR 

10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u I 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 

10 u 10 u 
10 u 10 u 

10 u 54 
10 u 10 u 
10 u 10 u 
10 u 10 u 

10 u 10 u 
10 u 10 u 
10 u 10 u 

10 u 10 u 
10 u 10 u 
10 u 10 u 

10 u 10 u 



SWMU 017 017 
SamDle Location 17MIP32·TW41 17MIP33-TW42 
SamDle Number 17.Q.41-0105 17·Q.42-0105 

01117/05 01117/05 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 

OIENE 10 u 10 u 
10 u 10 u 

2,3-COlPYRENE 10 u 10 u 
ISOORIN 
ISOPHORONE 10 u 10 u 
ISOSAFROLE 
KEPONE 

N·NITR 
N·NITR 10 u 10 u 
N·NITR 
N 

10 u 10 u 
MINE 

N·NITROSOMORPHOLINE 
N-NITROSOPIPERIOINE 
N·NITROSOPYRROUOINE 
NAPHTHALENE 10 u 10.U 
NITROBENZENE 10 u 10 u 
0,0,Q. TRIETHYL PHOSPHOROTHIOATE 
Q. TOLUIDINE 
P·(DIMETHYl..AMI 
PENTACHLOR 
PENTACHLORONITROBENZENE 
PENTACHLOROPHENOL 26 u 25 u 
PHENACETIN 
PHENANTHRENE 10 u 10 u 
PHENOL 10 u 10 u 
PRONAMIOE 
PYRENE 10 u 10 u 
PYRIDINE 
SAFAOLE 
SULFOTEPP 
THIONAZIN 
PestlcldeslPCBs nm1LI 

44'-000 0.1 u 0.1 u 
44-0 "" 0.1 u 0.1 u 
4,4'-DOT 0.1 u 0.1 u 
ALDRIN 0.05 u 0.05 u 
ALPHA-BHC 0.05 u 0.05 u 
ALPHA-CHLORDANE 0.05 u 0.05 u 
AROCLOR-1016 0.5 u 0.5 u 
AROCLOR-1221 0.5 u 0.5 u 
AH{}[ LOR·1232 0.5 u 0.5 u 

• 

GROUNDWATER DATA 
SWMU 18 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 
17MIP34-TW43 17MIP35-TW44 17MIP36-TW45 
17.Q.43-o105 17..Q-44-0105 17.Q.46-o105 
01116/05 01/17/05 01117/05 

10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 

10 u 
10 u 

10 u 10 u 10 u 
20 u 

10 u 10 u 10 u 
20 u 
10 u 
10 u 
20 u 
10 u 

10 u 10 u ( 10 u 
20 u 
20 u 

10 u 10 u 10 u 
10 u 
10 u 
10 u 
10 u 

10 u 10 u 10 u 
10 u 10 u 10 u 

20 u 
10 u 
20 u 
10 u 
10 u 

26 u 25 u 
10 u 

10Fl= 10 u 
10 10 u 10 u 

10 u 
10 u 10 u 10 u 

50 u 
10 u 

u 
u 

0.1 u 0.1 u 0.1 u 
0.1 u 0.1 u 0.1 u 
0.1 u 0.1 u 0.1 u 

0.05 u 0.05 u 0.05 u 
0.05 u 0.05 u 0.05 u 
0.05 u 0.05 u 0.05 u 
0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 

.96 

017 017 017 
17MIP37·TW46 17MlP38-TW47·MW14S 17MIP38-TW47·MW14S 
17.Q.46.0105 17·Q.47-0105 17·G·14S-0305 
01/16/05 01/13/05 03/09/06 

10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 

10 u 10 u 

10 u 10 u 

10 u 10 u 

10 u 10 u 

10 u 10 u 
10 u 10 u 

I 

26 u 25 u 

10 u 10 u 
10 u 10 u 

10 u 10 u 

0.1 u I 0.1 u 
0.1 u 

~ 
0.1 u 

0.1 u 0.1 u 
0.05 u 
0.05 u 
0.05 u 
0.5 u 

0.5 u 0.5 u 
0.5 u 0.5 u 

• 



• 
SWMU 017 017 
Sample Location 17MIP32-TW41 17MIP33-TW42 
SamPle Number 17-0-41-0105 17-0-42-0105 
Sample Date 01/17/05 01117/05 
AROCLOR-1242 0.5 u 0.5 u 
AROCLOR-1248 0.5 u 0.5 u 
AROCLOR-1254 0.5 u 0.5 u 
AROCLOR-1260 0.5 u 0.5 u 
BETA·BHC 0.05 u 0.05 u 
CHLORDANE 
DELTA·BHC 0.05 u 0.05 u 
DIELDRIN 0.1 u 0.1 u 
ENDOSULFAN I 0.05 u 0.05 u 
ENDOSULFAN II 0.1 u 0.1 u 
ENDOSULFAN SULFATE 0.1 u 0.1 u 
ENDRIN 0.1 u 0.1 u 
ENDRIN ALDEHYDE 0.1 u 0.1 u 
ENDRIN KETONE 0.1 u 0.1 u 
GAMMA·BHC !LINDANEl 0.05 u 0.05 u 
GAMMA-CHLORDANE 0.05 u 0.05 u 
HEPTACHLOR 0.05 u 0.05 u 
HEPTACHLOR EPOXIDE 0.05 u 0.05 u 
KEPONE 
METHOXYCHLOR 0.5 u 0.5 u 
TOXAPHENE 1 u 1 u 

OrganoPhos Pesticides (ua/Ll 
DIMETHOATE 
DISULFOTON 
ETHYL PARATHION 
FAM PH UR 
METHYL PARATHION 
0,0,0-TRIETHYL PHOSPHOROTHIOATE 
PHORATE 
SULFOTEPP 
THIONAZIN 
Herbicides (ua/Ll 

2,4 5-T 
2,4,5-TP ISILVEXl 
24·0 
DINOS EB 

Explosives (Ua/Ll 

1,3,5-TRINITROBENZENE 0.21 u 0.31 u 
1,3-DINITROBENZENE 0.21 u 0.31 u 
2,4,6-TRINITROTOLUENE 0.21 u 0.31 u 
2,4-DINITROTOLUENE 0.4 u 0.6 u 
2,6-DINITROTOLUENE 0.4 u 0.6 u 
2-AMIN0-4,6-DINITROTOLUENE 0.4 u 0.6 u 
2-NITROTOLUENE 0.4 u 0.6 u 
3-NITROTOLUENE 0.4 u 0.6 u 
4-AMIN0-2,6-DINITROTOLUENE 0.4 u 0.6 u 
4·NITROTOLUENE 0.4 u 0.6 u 
HMX 0.4 u 0.6 u 
NITROBENZENE 0.21 u 0.31 u 
ROX 0.21 u 0.31 u 
TETRYL 0.51 u 0.76 u 

• 
GROUNDWATER DATA 

SWMU 16 AND 17 
NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 
17MIP34-TW43 17MIP35-TW44 17MIP36-TW45 
17-Q-43-0105 17-0-44-0105 17-Q-45-0105 
01/16/05 01117/05 01117/05 

0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 

0.05 u 0.05 u 0.05 u 
0.5 u 

0.05 u 0.05 u 0.05 u 
0.1 u 0.1 u 0.1 u 
0.05 u 0.05 u 0.05 u 
0.1 u 0.1 u 0.1 u 
0.1 u 0.1 u 0.1 u 
0.1 u 0.1 u 0.1 u 
0.1 u 0.1 u 0.1 u 
0.1 u 0.1 u 0.1 u 
0.05 u 0.05 u 0.05 u 
0.05 u 0.05 u 0.05 u 
0.05 u 0.05 u 0.05 u 
0.05 u 0.05 u 0.05 u 

0.5 u 0.5 u 0.5 u 
1 u 1 u 1 u 

2 u 
2 u 
2 u 
2 u 
2 u 
2 u 
2 u 
2 u 
2 u 

1.5 u 
1 u 

2.5 u 

0.16 u 0.17 u 0.27 u 
0.16 u 0.17 u 0.27 u 
0.16 u 0.17 u 0.27 u 
0.31 u 0.34 u 0.52 u 
0.31 u 0.34 u 0.52 u 
0.31 u 0.34 u 0.52 u 
0.31 u 0.34 u 0.52 u 
0.31 u 0.34 u 0.52 u 
0.31 u 0.34 u 0.52 u 
0.31 u 0.34 u 0.52 u 
0.31 u 0.34 u 0.52 u 
0.16 u 0.17 u 0.27 u 
0.16 u 0.17 u 0.27 u 
0.39 u 0.42 u 0.65 u 
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• 
017 017 017 
17MIP37-TW46 17MIP38·TW47·MW14S 17MIP38-TW47-MW14S 
17-Q-4&-o105 17-Q-47-0105 17-G-148-0305 
01116/05 01/13105 03109/05 

0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.05 u 0.05 u 

0.05 u 0.05 u 
0.1 u 0.1 u 

0.05 u 0.05 u 
0.1 u 0.1 u 
0.1 u 0.1 u 
0.1 u 0.1 u 
0.1 u 0.1 u 
0.1 u 0.1 u 
0.05 u 0.05 u 
0.05 u 0.05 u 
0.05 u 0.05 u 
0.05 u 0.05 u 

0.5 u 0.5 u 
1 u 1 u 

0.18 u 0.8 u 
0.18 u 0.8 u 
0.18 u 0.8 u 
0.36 u 1.6 u 
0.36 u 1.6 u 
0.36 u 1.6 u 
0.36 u 1.6 u 
0.36 u 1.6 u 
0.36 u 1.6 u 
0.36 u 1.6 u 
0.36 u 1.6 u 
0.18 u 0.8 u 
0.18 u 0.8 u 
0.45 u 2 u 



SWMU 017 017 
Samole Location 17MIP32·TW41 17111P33-TW42 
samole Number . 17..Q.41-0105 11~105 

Sl!lmnle Date 01/17/011 01/17/05 
lno I 

3210 J 5150 
y 2.34 u 2.34 u 

s.os u 17.4 
85.2 67.8 

1.1 u 1.9 
0.30 u 3.97 u 

CALCIUM 15500 
6.8 u 

2.8 12.2 
.... OPPER 8 14.6 u 
IRON 4660 7580 
LEAD 1.7 u 2.4 
MAGNESIUM 4460 1980 
MANGANESE 24.8 71.4 
MERCURY 0.01 0.01 u 
NICKEL 5.0 u 22 

1190 1150 u 
3.71 u 3.8 

SILVER 0.70 u 2.84 u 
SODIUM 18600 31500 
THALLIUM 4.09 u 4.09 u 
VANADIUM 6.3 30 
ZINC 17.1 47.4 
MllOellaneoua Parameters lUtlll..l 

I vYANIOE I 10 u I 10 u I 
Petroleum H.- nalma/Ll 

I TOT AL t't: 1 ROLEUM HYDROCARBONS I I I 

• 

GAOUNDWAT!R DATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOU1H CAROLINA 

017 017 017 
17MIP34-TW43 17lllP35-TW44 17MIP36-TW4S 
17.Q.43.0106 17..Q.44-o106 17.Q.46.0106 
01/16/05 01/17/05 01117/0ll 

43.9 u 13600 J 18.2 u 
S.6 U 2.84 u 2.34 u 

8 S.03 U S.03 U 
81.S 223 7.4 

0.46 u 17.4 0.27 u 
0.30 u 3.97 u 
77000 70200 

0.80 u 7.1 u 0.8 u 
S.3 100 0.64 u 

0.86 u 9.2 2.6 u 
17300 19600 624 
1.7 u. 2.3 1.7 u 
12600 39700 3870 
443 269 174 
O.Q1 0.02 

-~ 
6.7 u . ,62.8 
7320 2490 

3.71 u 3.71 u u 
0.70 u 0.70 u 2.84 u 
58200 310000 30400 

4.09 u 4.09 u 4,09 u 
0.75 u 5.5 4.14 u 

9.2 172 2.5 u 

10 u I 10 u I 10-U 

I I 

017 017 017 
17MIP37· TW46 17MIP38-TW47-MW14S 17MIP38-TW47·MW14S 
17 .............. 106 17.Q.47-0106 17-G·14S-0305 
01/16/011 01113/06 03/09l05 

587 u 22900 
2.84 u S.9 

s.a 2.81 u 

lli 
1920 
43.6 

3.2 u 
436000 769000 
0.80 u 2.9 u 

135 988 
0.86 u 2.52 u 
124000 187000 
1.7 u 2.4 
59200 206000 
1500 1730 
0.02 0.02 u 
38.2 508 
4300 6210 u 

3.71 u 4.08 u 
0.70 u 3.93 u 
675000 1140000 
4.09 u 4.26 u 
0.75 u 5.07 u 

252 590 

I 10 u I 10 u I 

I I I I 

• 



• 
SWMU 017 
Sample Location 17MIP39-TW48-MW15S 
Sample Number 17-0-48-0105 
Sample Date 01/13/05 
Volatile Oraanics 1uaJL1 

1, 1, 1,2-TETRACHLOROETHANE 
1, 1, 1 ·TRICHLOROETHANE 5 u 
1, 1,2,2-TETRACHLOROETHANE 5 u 
1, 1,2· TRICHLOROETHANE s u 
1, 1,2·TRICHLOROTRIFLUOROETHANE s u 
1, 1 ·DICHLOROETHANE s u 
1, 1-DICHLOROETHENE s u 
1,2,3· TRICHLOROPROPANE 
1,2,4-TRICHLOROBENZENE s u 
1,2,4-TRIMETHYLBENZENE 
1,2·DIBROM0-3-CHLOROPROPANE 5 u 
1,2·DIBROMOETHANE s u 
1,2·DICHLOROBENZENE 5 u 
1,2·DICHLOROETHANE 5 u 
1,2·DICHLOROPROPANE 5 u 
1,3,S·TRIMETHYLBENZENE 
1,3·DICHLOROBENZENE 5 u 
1,4-DICHLOROBENZENE 5 u 
1,4-DIOXANE 
2-BUTANONE 5 UR 
2-CHLOROETHYL VINYL ETHER 
2-HEXANONE 5 u 
3-CHLOROPROPENE 
4-METHYL-2-PENTANONE 5 u 
ACETONE 5 UR 
ACETONITRILE 
ACROLEIN 
ACRYLONITRILE 
BENZENE 5 u 
BROMODICHLOROMETHANE 5 u 
BROMOETHANE 
BROMOFORM 5 u 
BROMOMETHANE 5 u 
CARBON DISULFIDE 5 u 
CARBON TETRACHLORIDE 5 u 
CHLOROBENZENE 5 u 
CHLORODIBROMOMETHANE 5 u 
CHLOROETHANE 5 u 
CHLOROFORM 5 u 
CHLOROMETHANE 5 u 
CHLOROPRENE 
CIS-1,2-DICHLOROETHENE 5 u 
c;ls-1,a-ulCHLOROt'HOPcNc 5 u 
CYCLOHEXANE 5 u 
DIBROMOMETHANE 
DICHLORODIFLUOROMETHANE 5 u 
ETHYLMETHACRYLATE 
ETHYLBENZENE 5 u 
ISOBUTANOL 
ISOPROPYLBENZENE 5 u 

• GROUNDWATER DATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 
17MIP39-TW48-MW15S 17MIP40-TW49-MW161 17MW16S 
17-G-15$-0305 17-Q-49-0105 17-G· 1 &S-0305 
03/09/05 01/13/05 03/08/05 

5 u s u s u 
5 u 5 u 5 u 
5 u s u s u 
s u SU s u 
s u SU s u 
s u SU s u 

s u s u s u 

5 u s u s u 
5 u 5 u 5 u 
5 u 5 u 5 u 
5 u s u 5 u 
5 u 5 u 5 u 

s u SU 5 u 
5 u. SU 5 u 

5 u 5 UR 5 u 

5 u 5 u 5 u 

5 u 5 u 5 u 
5 UR 5 UR 5 UR 

5 u 5 u 5 u 
5 u 5 u 5 u 

5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u s u 

s u 5 u s u 
5 u SU 5 u 
5 u 5 u 5 u 

5 u 5 u ·5 u 

5 u s u 5 u 

5 u 5 u 5 u 
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• 
017 017 017 
17MIP41-TW50·MW171 17MW17S 17MIP42·TW51·MW18S 
17-0-50-0105 17-G-178-0205 17-0-51-0105 
01/13/05 02126/05 01/13/05 

s u 5 u s u 
5 u 5 u 5 u 
s u s u s u 
5 u s u 5 u 
s u s u s u 
s u 5 u s u 

s u 5 u 5 u 

5 u s u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 

5 u 5 u 5 u 
5 u 5 u 5 u 

5 UR 5 u 5 UR 

5 u 5 u 5 u 

5 u 5 u 5 u 
17 u 5 UR 20 u 

5 u 5 u 5 u 
5 u 5 u 5 u 

5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 

5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 

5 u 5 u 5 u 

5 u 5 u 5 u 

5 u 5 u 5 u 



SWMU 017 017 
Samole Loeation 17MIP39-TW48-MW15S 17 
Samole Number 17..Q.48-0105 17 
SamoleOate 01113'05 0"11JHJIL .. 
M+P·XYLENES 10 u 10 u 
METHACRYLONITRILE 
METHYL ACETATE SU 5U 
METHYLCYCLOHEXANE SU SU 
METHYL IODIDE 
METHYL METHACRYLATE 
METHYL TEAT-BUTYL ETHER 5 u s u 

BCHLO•~· SU s u 
5 u. s u 

RO ETHANE 
ILE . 

STYRENE SU 5 u 
TETRACHLOROETHENE s u 5 u 
TOLUENE s u 5 u 
TOTAL 1,2-DICHLOROETHENE 10 u 10 u 
TOTAL XYLENE$ 15 u 15 u 

B°""'"' s u s u 
OPROPENE s u 5 u 
0-2-BUTENE 

5 u 5 u 
TRICHLOROFLUOROMETHANE s u s u 
VINYL ACETATE 
VINYL CHLORIDE s u 5 u 
Semivolatile Or,,....lcs run11 ' 

~· 
10 u 

. 

« 

1,4·NAPHTHOQUJNONE 
1,4·PHENYLENE01AMINE 
1 ·NAPHTHYLAMINE 
2,2'·0XYBIS11·CHLOROPROPANEl 10 u 
2,3,4 6-TETRACHLOROPHENOL 
2 4 5·TRICHLOROPHENOL 2S u 

10 u 
10 u 
10 u 
2S u 

E 10 u 
OL 
E 10 u 

NE 
E 10 u 

10 u 
2-METHYLN 10 u 
2-METHYLPHENOL 10 u 
2-NAPHTHYLAMINE 
2-NlTROANILINE 25 u 
2·NITROPHENOL 10 u 
2·PICOLINE I 

3&4-METHYLPHENOL I 

• 

GROUNDWATER DATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 1017 
168 , .................... ~ 

17..Q-49.0105 
01/13/05 

10 u 

SU SU 
s u s u 

SU 5 u 
SU s u 
SU SU 

SU s u 
SU s u 
SU 5 u 
10 u 10 u 
1S. u 15 u 
s u SU 
s u s u 

s u 5 u 
5 u SU 

s u 5 u 

10 u 
I 

10 u 

2S UR 
10 UR 
10 UR 
10 UR 
2S UR 
10 u 

10 u 

10 u 
10 UR 
10 u 

10 UR 

25 u 
10 UR 

• 

017 
17MIP41·TWSO-MW171 
17-Q.50-0105 
01113/05 

10 u 

s u 
SU 

SU 
SU 
SU 

5U 
s u 
s u 
10 u 
1S u 
5 u 
SU 

SU 
SU 

SU 

017 017 
17MW17S 17MIP42·TW51·MW18S 
17.Q-17$-0205 17..Q.51-0105 
02126/0S 01/13105 

10 u 10 u 

s u 5 u 
s u 5 u 

s u 5 u I 

s u s u 
5U 5 u 

~Fl 
5 u 
5 u 
5 u 

10 u 10 u 
15 u 15 u 
SU 5 u 
5U 5 u 

9 5 u 
s u 5 u 

5 u 5 u 

10 UJ 

10 UJ 

:+ 2S u 
10 u 
10 u 
10 u 
2S u 
10 UJ 

10 UJ 

10 UJ 
10 u 

10 UJ 
10 u 

25 w 
10 u 

• 



• 
SWMU 017 
,..,mnle location 17MIP39-TW48·MW15S 
Sample Num1>ar 17..Q.48.0105 
SamDleDate 01113/05 
3,3'·DICHLOROBENZIOINE 
3 3'·DIMETHYLSENZIOINE 
3-METHYLCHOLANTHRENE 
3-NITROANILINE 

~ETHYLPHENOL 

4-CHLORO.S.METHYLPHENOL 

4-CHLOR ETHER 
4·ME1liY 
4·NITROANILINE 
4-NITROPHENOL 
4-NITROQUINOLINE·1-0XIDE 

~HRACENE-
A,A·DIMETHYLPHENETHYLAMINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 
ANILINE 
ANTHRACENE 
ARAMITE 
ATRAZINE 
BENZALOEHYOE I 

~· 
BENZO!KIFLUORANTHENE 
BENZVL ALCOHOL 

~ ~ BIS 
BIS 2-ETHYLHEXYL)PHTHALATE 
BUTYL BENZYL PHTHALATE 
CAPROLACTAM 
CARBAZOLE 
CHLOROBENZILATE 

E p 

OIMETHOATE 
DIMETHYL PHTHALATE 
OINOSEB 
ETHYL METHANE SULFONATE 
ETHYL PARATHION 

• GROUNDWATER DATA 
SWMU 16AND17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 
17MIP39-1W48-MW15S 17MIP40-TW49-MW161 17MW16S 
174-15&-0305 17..Q.49-0105 174-168-0305 
03/09/05 01/13/05 03/08/05 

10 u 10 u 

25 u 25 u 
25 u 25 UR 

10 u 10 u 
10 u 10 UR 
10 u 10 u 
10 u 10 u 
10 u 10 UR 
25 u 25 u 

25 UR 25 UR 

10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 

10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 

9 J 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
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• 
017 017 017 
17MIP41·TW!i0-MW171 17MW17S 17MIP42-lW51-MW18S 
17-0-50-0105 17-G·17S·0205 17.Q.51--0105 
01/13/05 02l26IOS 01/13/05 

10 UJ 

25 UJ 
25 u 
10. w 
10 u 
10 UJ 
10 UJ 
10 u 

25 UJ 
25 u 

10 UJ 
10 UJ 
10 UJ 

10 UJ 

10 UJ 
10"UR 
10 UJ 
10 UJ 
10 w 
10 w 
10 UJ 

10 UJ 
10 UJ 

10 UJ 
10 UJ 
10 UJ 
10 UJ 

10 UJ 
10 UJ 
10 UJ 

10 UJ 
10 UJ 
10 UJ 

10 UJ 

I 

I 



SWMU 017 .on 17MIP39-TW48-MW15S 
ber 17..Q-48-01 O& 

01/13/05 
ENE 

FLUOR ENE 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 

H~~~-HEXACHI 
HEXACHL 
HEXACHL 
INDENOl1 2,S.CD PVRENE 
ISODRIN 
ISOPHORONE 
ISOSAFROLE 
KEPONE 

I METHAPYRILENE 
SULFONATE 
!IYLAMINE 

N·NITROSO-Dl·N-PROPYLAMINE 
N·NITROSODIETHYLAMINE 

INE 

0,0,0·TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 

P.(DIMETHY~E 
PENTACHLOR 
PENTACHLOR 
PENTACHLOROPHENOL 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIDE 
PYRENE 
PYRIDINE 
SAFROLE · 
SULFOTEPP 
THIONAZIN 
Peaticldes/PCBa (ua/L\ 
4,4'·000 
4,4'·DDE 
4,4'-DDT 
ALDRIN 
ALPHA-BHC 
ALPHA-CHLORDANE 
AROCLOR-1016 
AROCLOR-1221 
AROCLOR-1232 

• 

GROUNDWATER DATA 
SWllU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 
17MIP39-TW4MllW15S 17MIP40-TW49-MW161 17MW16S 
17-0.158-0305 17..Q..49.0105 11-0-1-.. 
03/09/05 01/13/05 03/08/05 

10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 

10 u 10 u 

10 u 10 u 

10 u 10 u 

10 u 10 u 

10 u 10 u 
10 u 10 u 

25 u 25 UR 

10 u 10 u 
10 u 10 UR 

10 u 10 u 

0.1 u 0.1 u 
0.1 u 0.1 u 
0.1 u 0.1 u 
0.05 u 0.05 u 
0.05 u 0.05 u 
0.05 u 0.05 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 

017 

m ~ 17MIP41·TW50-MW171 17MW17S 1·MW18S 
17.Q.60.0105 17-0-178-0205 
01113/05 02/26/05 

10 w 
10 w 
10 w 
10 w 
10 UJ 
10 UJ 

10 UJ 

10 UJ 

w=t== 
10 w 

10 UJ 
10 UR 

I 

25 UR 

10 UJ 
10 u 

10 UJ 

0.1 u 
0.1 u 
0.1 u 

m 
o:os u 
0.5 u 
0.5 u 
0.5 u 

• 



• 
SWMU 017 
,...m...., Location 17MIP39-TW48•MW15S 
Samnle Number 17..Q.48.0105 
Samr>le Date 01113/05 
AROCLOR-1242 
AROCLOR-1248 
AROCLOR·1254 
AROCLOR-1260 
SETA·BHC 
CHLORDANE 
DELTA·BHC 
DIELDRIN 
ENDOSULFAN I 
ENDOSULFAN II 
~LFAN SULFATE 

ENDRIN ALDEHYDE 
ENDRIN KETONE 
GAMMA-BHC !UNDANEl 
GAMMA-CHLORDANE 
HEPTACHLOR 
HEPTACHLOR EPOXIDE 
KE PONE 
METHOXYCHLOR 
TOXAPHENE 
irnanoPhos Pesticides (ua/Ll 
DIMETHOATE 
D!SULFOTON 
ETHYL PARATHION 

.FAMPHUR 
METHYL PARATHION 
0 0,0-TRIETHYL PHOSPHOROTHIOATE 

& 

• GROUNDWATER DATA 
SWMU 16 AND 17 

.NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 
17MIP39-TW48-MW15S 17MIP40-TW49-MW161 17MW16S 
17-ci·1SS.0305 17..Q.49.0105 174-168-0305 
n::<llJHllJ!i 01113/05 103f0ll/05 0.5 u 

0.5 u u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.05 u 0.05 u 

0.05 u 0.05 u 
0.1 u 0.1 u 
0.05 u 0.05 u 
0.1 u 0.1 u 
0.1 u 0.1 u 
0.1 u 0.1 u 
0.1 u 0.1 u 
0.1 u 0.1 u 

0.05 u 0.05 u 
0.05 u 0.05 u 
0.05 u 0.05 u 
0.05 u 0.05 u 

0.5 u 0.5 u 
1 u 1 u 

1.6 u 
1.6 u 
1.6 u 
3.1 u 
3.1 u 
3.1 u 
3.1 u 
3.1 u 
3.1 u 

0.6 u 3.1 u 
0.6 u 3.1 u 

0.31 u 1.6 u 
0.31 u 1.6 u 
0.75 u 3.9 u 
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• 
017 017 017 
17MIP41· TWSO.MW171 17MW17S 17MIP42· TW51·MW18S 
17.Q.50-0105 17-6-176-0205 17.Q.51·0105 
01/13/05 02/26/05 01/13/05 

0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.05 u 

0.05 u 
0.1 u 
0.05 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.05 u 
0.05 u 

~:~~ 
0.5 u 
1 u I 

2.7 u 
2.7 u 
2.7 u 
5.3 u 
5.3 u 
5.3 u 
5.3 u 
5.3 u 
5.3 u 
5.3 u 
5.3 u 
2.7 u 
2.7 u 
6.6 u 



SWMU 017 
-Location 17MIP39-1W48-MW15S 
samnleNumber 17-0-48-0105 
.......,.le Date 01/13/05 
lnornanica luall..l 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 

-NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 

·ZINC 
Mlacellaneoua Parameters (ug/L} 

I TOTAL PET@LEUM HYORQCARBONS 

• 

GROUNDWATER DATA 
SWMU 16 AND 17 

. NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 017 
17MIP39-TW48-MW15S 17MIP40-TW49-MW161 ~7MIP41·TW50-MW171 
17-0-16&0305 17..Q-49-0105 7-0-S0-0105 . 
03/09/05 01N3/05 1/13/05 

12200 39000 
3.54 u 3.54 u 

4.4 5.4 
139 79.5 
25.4 23.8 

3.8 u 2.29 u 
435000 404000 
1.4 u 2.0 u 

374 260 
2.52 u 2.52 u 
198000 291000 

2.7 4.2 
201000 270000 

914 825 
0.02 u 0.02 u 

219 149 
6210 u 8210 u 
4.08 u 4.08 u 
3.93 u 3.93 u 

=I~' 
2800000 
4.4 u 

9.1 
286 199 

10 u 10 u 

• 

017 017 
17MW17S 17MIP42·TW51·MW18S 
17-0-178-0205 17..Q-51·0105 
02l26I06 01113/05 

23800 
3.54 u 
8.9 u 

112 
26.2 

2.29 u 
500000 
3.0 u 

585 
2.52 u 
201000 
3.8 u 
191000 
4850 

0.02 u 
180 

4870 
4.08U 
3.93 u 
2480000 
5.5 u 

9 
318 

10 u 

• 



• • • GROUNDWATER DATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

SWMU 017 017 017 017 017 017 017 017 

Elf" 17MIP42-lW51-fAW18S 17MIP43-1W52-MW19S 17MIP4 17MIP44-TW53 17MIP45-TW54 17MIP4S-TW54 17MIP4S-1W54 17MIP46-TW55 
ber 17·G· 1 !JS-Oao& 17-Cl·SZ.0105 1 17..Q.53.0105 17-0-54-0105 17-0·54-0105-AVG 17·Q..54·0105-D 17-Cl-55-0105 

02126/05 01/15/05 02/24I05 01/15/05 01/15/05 01/15/05 01/15105 01/17/05 
Volati e Or anlcs ..,..,. \ 
1,1,1 HLOROETHANE 
1,1,1 5 u s u 5 u 5 u sU SU SU s u 
1, 1, ANE SU s u 5 u 5 u 1 J 1.S J 2 J s u 
1, 1, SU 5 u s u 0.5 J 8 8 8 5 u 
1, 1, ROETHANE 130 130 0.3 J s u s u s u 

H~ 11-DICHL SU SU s u s u 1 J 1 J 1 J 
1,1-DICHL s u SU s u 2 J 4 J 4.S J s J 

HLOROPROPANE SU 
HLOROBENZENE sU SU SU s u 5 u SU s u 5 u 

YLBENZENE 
1 2-DIBROMQ..3.CHLOROPROPANE s u 5U 5 u SU s u s u s u 5 u 
1,2-DIBROMOETHANE s u SU SU SU s u SU 5 u 5 u 
1 2-DICHLOROBENZENE s u SU SU SU SU SU s u s u 
1,2-DICHLOROETHANE SU s u SU SU s u s u s u :±= s u 

5 u 5 u SU SU s u SU 5 u 5 u 

5 u SU s u s u sU 5 u 5 u SU 
5 u 5U s u 5 u 5 u s u s u SU 

100 UR 
2 10 u SUR 5 UR SUR SUR SUR s UR s UR llliiNYLETHER 10 u SU s u 5 u SU s u 5 u 5 u 

10 u 
ONE 10 u 5 u SU s u SU s u s u 5 u 

ACETONE 10 UR 5 UR 5 UR 22 u SUR 19 u 19 u 5 UR 
50 UR 
50 UR / 

10 UR 
SU 5 u 5 u 0.9 J 6 8 6 5 u Ii·~- SU 5 u 5 u 5 u SU s u s u 5 u 

OOM 5 u 5 u SU SU SU SU s u s u 
BROMOMETHANE SU s u 5U SU SU SU s u s u 

!CARBON DISULFIDE SU s u 5 u SU s u s u 5 u SU 

~· 
SU SU SU 5 u 5 u 5 u s u 5 u 
SU 5 u 5 u 5 u s u 5 u 5 u 5 u 
SU 5 u 5 u SU SU 5 u 5 u 5 u 
s u 5 u 5 u 5 u s u 5 u 5 u 5 u 
s u 5 u s u 0.6 J 100 100 100 5 u 

lliii 
5 u 5 u 5 u 5 u s u 5 u 5 u 5 u 
10 u 

ENE 5 u s 4 J 16 84 83 82 1 J 
OP ENE SU SU s u SU 5 u SU 5 u 5 u 

~ 
SU SU 5 u 5 u 5 u s u 5 u 

SU 
NE SU s u SU 3 J 81 60 S9 5 u 

TE 10 u 
s u::::::J s u SU 5 u 5 u s u SU SU 

100 UR I 
ISOPROPYLBENZENE SU s u SU I s u s u s u 5 u 

S5of96 



SWMU 017 017 
IS8mDle Location 17MIP42·TW51·MW18S 17MIP43-TW52-MW19S 

~ 
17·0-188-11205 17-Q.52-0105 
021261<15 01/15/06 

10 u 10 u 
ETHA E 50 u 

METHYi. ACETATE s u 
EXANE 5 u 

M 10 u 
YL METHACRYLATE 10 u 

.JTYLETHER s u 
E SU 5 u 

sU 5 u 
OETHANE 10 u 

PROPIONITRILE 50 u 
STYRENE 5 u s u 
TETRACHLOROETHENE 5 u 0.8 J 
TOLUENE SU s u 
T DICHLOROETHENE s J 

ENES 1S u 1S u 
SU s u 

TR SU SU 
TR 10 u 

SU 310 
ETHANE SU 5 u 

CETATE 5U 
VINYL CHLORIDE 2 u s u 
Semivolatlle Orn•nle11 111n11.l _., 10 UJ 

10 UJ 
10 UJ 
10 UJ 

E 10 UJ 
. 10 UJ 

• ~E 
10 UJ 
10 u 

HENOL 25 u 
HENOL 10 u 
NOL 10 u 
NOL 10 u 

' 2S u 
2,4·DINITAOTOLUENE 10 UJ 

~ 
10 u 

2 10 UJ 
E 10 UJ 

2·CHLOAONAPHTHALENE 10 UJ 
2·CHLOROPH~ 10 u 
2·METHYl..NAP · 10 UJ 
2·M 10 u 
2·NAPHTHYLAMINE .10 UJ 
2-NITROANIUNE 25 UJ 
2-NIT>« PHENOL 10 u 
2·PICOLINE 10 UJ 
3&4-METHYLPHENOL 10 u 

• 

GROUNDWATER DATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 
17MIP43-TW52-MW19S 17MIP44-TW53 
17·0·19$-0205 17.Q-53-0105 
02124/0S 01115/05 

10 u 10 u 

5U s u 
5 u s u 

5 u s u 
s u s u 
s u SU 

s u SU 
s u SU 
SU s u 
4 J 17 

1S u 15 u 
s u 1 J 
s u s u 

260 1700 
5 u SU 

5 u 0.6 J 

10 UJ 11 u 

10 UJ 11 u 

25 UJ 11 u 
10 UJ 11 u 
10 UJ 11 u 
10 UJ 11 u 
2S UJ ~u 

10 UJ 11 u 

10 UJ 11 u 

10 UJ 11 u 
10 UJ 11 u 
10 UJ 11 u 
10 UJ 11 u 

2S UJ 26 u 
10 w 11 u 

• 

017 
17MIP45-TW54 
17.Q-54-0105 
01115/05 

10 u 

5 u 
s u 

s u 
s u 

0.4 J 

s u 
2 J 

0.2 J 
87 

0.4 J 
4 J 
5 u 

19000 
5 u 

SJ 

017 017 017 
17MIP45-TW54 17MIP45-TW54 17MIP46·TW55 
17.Q-54-01 OS-AVG 17.Q-54-0105-0 17·Q-55-0105 
01/15/06 01115105 01N7/05 

10 u 10 u 10 u 

s u s u 5 u 
SU 5 u 5 u 

SU 5 u s u 
SU SU 5 u 

0.4 J 0.4 J s u 

s u SU 5 u 
2 J 2 J s u 

0.2 J SU 5 u 
86 8S 2 J 

0.4 J 0.4 J 15 u 
4 J 4 J 0.3 J 
SU 5 u s u 

19000 19000 19 
5 u s u SU 

4.S J 4 J 5 u 

• 



• 
SWMU 
Samn1e Location 
Sample Numbel'. 

~ 
02/26/06 

4,6-0INITR0-2·METHYLPHENOL 
4-AMINOBIPHENYL 
4-BROMOPHErm. PHENYL ETHER 
4-CHLOR0.3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-METHYLPHENOL 
4-NITROANILINE 
4-NITROPHENOL 

Bi' E 
NTHRACENE 

.AMINE 

ACENAPHTHYLENE 
ACETOPHENONE 
ANILINE 
ANTHRACENE I 
ARAMITE 
ATRAZINE 
BENZALOEHYOE 
BENZO AJANTHRACENE 
BENZO AJPYRENE 
BENZO BJFLUORANTHENE 
BENZO G,H,l\PERYLENE 
BENZO KlFLUORANTHENE 

ALCOHOL 
YJMETHANE 
ETHER 

OPYLJETHER 
HAI ATE 

ALATE 

ATE 
01-N-OCTYL PHTHALATE 
DIALLATE 
DIBEN£0(A,HlANTHRA ,,.NE 
DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHOATE 
DIMETHYL PHTHALATE 
DINOS EB 
ETHYL METHANE SULFONATE 
ETHYL PARATHION 

017 
1-MW18S 17MIP4S.TW52·MW19S 

17.Q.52-0105 
01115/05 

10 UJ 
20 UJ 
10 UJ 
25 UJ 
25 u 
10 w 
10 w 
10 u 
10 UJ 
10 UJ 

25 UJ 
25 u 

20 UR 
20 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
1 

10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
20 UJ 
10 UJ 
10 UJ 

10 UJ 
10 UJ 

20 UJ 
10 UJ 
10 UJ 
10 UJ 
20 UJ 
10 UJ 
10 UJ 
10 UJ 

10 UJ 
5 UJ 
10 UJ 

• 
GROUNDWATER DATA 

SWMU 16 AND 17 
NWS CHARLESTON, SOUTH CAROLINA 

017 017 
11MIP43-1W52-MW19S 17MIP44-TW53 
17-G-19S-020S 17..Q.53-0105 
02/24/0S 01115/05 

10 UJ 11 u 

.. 
25 UJ 26 u 
25 w 26 u 

10 UJ 11 u 
10 UJ 11 u 
.10 UJ 11 u 
10 UJ 11 u 
10 UJ 11 u 
25 UJ 26 u 
25 UJ 26 u 

10. UJ 11 u 
10 UJ 11 u 
10 UJ 11 u 

10 UJ 11 u 

10 UJ 11 u 
10 UR 11 u 
10 UJ 11 u 
10 UJ 11 u 
10 UJ 11 u 
10 UJ 11 u 
10 UJ 11 u 

10 UJ 11 u 
10 UJ 11 u 

10 UJ 11 u 
10 w 11 u 
10 UJ 11 u 
10 UJ 11 u 

10 UJ 11 u 
10 UJ 11 u 
10 UJ 11 u 

10 UJ 11 u 
10 UJ 11 u 
10 UJ 11 u 

10 UJ 11 u 

57of96 

• 
017 017 

017 El 17MIP45-TW54 17MIP45-TW54 P46·lW55 
17..Q..S4.0105 17..0.S4-0105-AVG 17-0-S4-o10S- 55·0105 
01/15/05 01115/05 01/15/05 7/05 

I 

I 



SWMU 017 
9ample Location 17MIP42-TW51-MW18S 
SamDle Number 17-G· 188-0205 
SamDle Date 0212611Jlj 
FLUORANTHENE 10 UJ 

10 UJ 
E 10 UJ 

H ENE 10 UJ 
H ENTAOIENE 10 UJ 
HEXACH 10 UJ 
HEXACH .10 UR 
HEXACHt 10 UJ 
INDEN0(1, 10 UJ 
ISODRIN 20 UJ 
lSOPHORONE ·10 w 
ISOSAFROLE 20 UJ 
KE PONE 10 UR 
METH E 10 UJ 

20 UJ 
10 UJ 
10 UJ 

N·NITROSOOIETHYl.AMIN 20 .UJ 
N·NITA 20 UJ 
N·NITA 10 UJ 

10UJ 
N· 10 UJ 
N- 10 UJ 

1~:~~~ 
10 UJ 
10 UJ 

. 10 UJ 
lOATE 

10 UJ 
E 20 UJ 

10 UJ 
R 10 UJ 

PENTACHLOAOPHENOL 25 u 
PHENACETIN 10 UJ 
PHENANTHRENE 10 UJ 
PHENOL 10 u 

··-· 
10 UJ 
10 UJ 
50 UJ 
10 UJ 

44 O.l U 

4,4'-DDE 0.1 u 
44'·DDT 0.1 u 
ALDRIN 0.05 u 
ALPHA·BHC 0.05 u 
ALPHA-CHLORDANE 0.05 u 
AAOCLOR·1016 0.5 u 
AROCLOR-1221 0.5 u 
ARou.OR·1232 0.5 u 

• 

017 
17MIP43-TWSHIW19S 
17-Q-52-0105 
01115/05 

GROUNDWATER DATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 
17MIP43-TW52-MW19S 17MIP44-TW53 
17-G-199.()205 17..Q.53-0105 
02l24iO$ 01/15'05 

10 UJ 11 u 
10 UJ 11 u 
10 UJ 11 u 
10 UJ 11 u 

~ 
11 u 
11 u 

10 UJ 11 u 

10 UJ 11 u 

10 UJ 11 u 

10 UJ 11 u 

I 

10 UJ 11 u 
10 UJ 11 u 

25 UR 26 u 

10 UJ 11 u 
10 UJ 11 u 

10 UJ 11 u 

0.1 u 0.1 ti-
0.1 u 0.1 u 
0.1 u 0.1 u 

. 0.05 u 0.05 u 
0.05 u 0.05 u 
0.05 u 0.05 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 

• 

017 017 017 
17MIP45-TW54 17MIP45-TW54 17MIP45-TW54 m55 17-Q-54.()105 17.Q-54.()1 OS-AVG 17-Q-54.()105-0 105 
01115/05 01/15/05 01/15105 01117/05 

• 



• 
SWMU 017 
Samnle Location 17MIP42-lW51..YW18S 
Samnle Number 17-G-1 BS-0205 
SamnleDate D2/26/05 
AROCLOR·1242 0.5 u m:: 0.5 u 

0.5 u 
260 0.5 u 

BETA.BHC 0.05 u 
CHLORDANE 0.5 u 

-ANI 

0.05 u 
0.1 u 
0.05 u 

ENO J><ULFAN II ·0.1 u 
ENDOSULFAN SULFATE 0.1 u 
ENDRIN 0.1 u 
ENDRIN ALDEHYDE 0.1 u 
ENDRIN KETONE 0.1 u 
GAMMA·BHC (LlNOANEl 0.05 u 
GAMMA·CHLORDANE 0.05 u 
HEPTACHLOR 0.05 u 
HEPTACHLOR EPOXIDE 0.05 u 

HLOR 0.5 u 
1 u 

ticidea num l 
OIMETHOATE 1.9 u 
OISULFOTON 1.9 u 
ETHYL PARATHION 1.9 u 
FAMPHUR 1.9 u 
METHYL PARATHION 1.9 u 
0 0,0-TRIETHYL PHOSPHOROTHIOATE 1.9 u 
PHORATE 1.9 u 
SULFOTEPP 1.9 u 
THIONAZIN 1.9 u 
Herblcldea (ua/LI 
2,4,5·T 1.5 u 
2,4,5-TP fSILV,.xi 1 u 
2,4·0 2.5 u 
DINOSEB 

Exolosi~~ 135-TRIN 2.2 u 
1,3-0INITR 2.2 u 
2,4,6-TRINITROTOLUENE 2.2 u 
2,4·DINITROTOLUENE 4.3 u 
2,6-0INITROTOLUENE 4.3 u 
2·AMIN0-4,6-DINITROTOLUENE 4.3 u 
2·NITROTOLUENE 4.3 u 
3-NITROTOLUENE 4.3 u 
~OINITROTOLUENE 4.3 u 

JENE 4.3 u 
4.3 u 

NITROBENZENE 2.2 u 
ROX 2.2 u 
TETRYL 5.5 u 

017 
17MIP43-TW52-MW19S 
17-Q.62-0105 
01115/05 

• GROUNDWATER DATA 
SWMU 16 ANO 17 

NWS CHARLESTON, SOUTH CAROLINA 

b 
017 

:·MW19S 17MIP44-TW53 
17..Q.63-0106 

02124/05 01115/05 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.05 u 0.05 u 

0.05 u 0.05 u 
0.1 u 0.1 u 
0.05 u 0.05 u 
0.1 u 0.1 u 
0.1 u 0.1 u 
0.1 u 0.1 u 
0.1 u 0.1 u 
0.1 u 0.1 u 

0.05 u 0.05 u 
0.05 u 0.05 u 
0.05 u 0.05 u 
0.05 u 0.05 u 

0.5 u o.s u 
1 u 1 u 

0.16 u 0.26 u 
0.16 u 0.26 u 
0.16 u 0.26 u 
0.31 u 0.5 u 
0.31 u 0.5 u 
0.31 u 0.5 u 
0.31 u o.s u 

. 0.31 u 0.5 u 
0.31 u 0.5 u 
0.31 u 0.5 u 
0.31 u 0.5 u 
0.16 u 0.26 u 
0.16 u 0.26 u 
0.39 u 0.63 u 

59 ol96 

• 
017 017 017 017 
17MIP45-TW54 17MIP4S-TW54 17MIP46-TW54 17MIP46-TW55 
17.Q.64-0105 17-Q-54-0105-AVG 17.c ... 54-0105-0 17·0-55·0.105 
01115/06 01115/05 01/15/05 01117/05 



SWMU 017 017 
samnle Location 17UIP42-TW51·MW18S 17MIP43-TW52-MW19S 
samnleNumber 17-G-1SS-0205 17.Q-52-0105 
-r.Date 02f26I05 01115/05 
lnornanics lua/U 
ALUMINUM 4620 
ANTIMONY 5.6 
ARSENIC 6.0 u 
BARIUM 191 
BERYLLIUM 6.2 
r.AnMIUM 2.29 u 
CALCIUM 387000 

I! 
1.6 u 

287 
2.52 u 
360000 
3.5 u 
269000 

I MANGANESE 1270 
I MERCURY 0.02 u 

-M 

134 
7660 

4.08 u 
SILVER 3.93 u 
S • IUM 2510000 
THALLIUM 4.26 u 
VANADIUM 5.07 u 
ZINC 215 
Miscellaneous Parametan fun/LI 

I CYANIDE 10 u I 

Petroleu ~ 
I TOTAL PETROLEUM HYt RBONS I I 

• 

GROUNDWA1ER DATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 
17MIP43-TW52-MW19S 17MIP44-TW53 
17·0·198-0205 17.Q.53-0105 
02l24I05 01m11w 

26.8 u 3790 
3.54 u 2.34 u 
14.2 u 7.1 

28.6 212 
0.40 u 2.9 
0.41 u 0.3 u 
12400 396000 
1.8 u 11.2 

59.2 
6.7 

2220 115000 
2.07 u 1.7 u 

1900 56700 
44.9 828 

0.02 u 0.02 u 
11.6 u 45 

1030 4010 
4.08 u 

~ 
3.93 u 
35900 

4.2& u 
5.07 u 

13.8 I 168 

I 10 u I 10 u 

I I 

• 

017 017 017 017 
17UIP45-TWS4 17UIP45-TWS4 17MIP45-TW54 17UIP46-TW55 
17.Q.54.0105 17.Q.54-0105-AVG 17-0-54-0105-D 17-Q..55-0105 
01/15/05 01115/05 01/1""'-.. 01/17/05 

~ 

I I I I I 

I I I I I 

• 



• 
SWMU 017 017 
""mnle Location 17MIP4MW56 17MIP47·TW56 
Samnle Number ' 17·0-56-0105 17-0-56-0105-AVG 
SamoleDate 01115/05 01115/05 

Volatile~ 
1,1,1 2·TETR ANE 

-ROETHANE s u 5 u 
CHLOROi: I Ml\NI: 0.9 J 0.9 J 

' E 28 27 
1, 1,2· TRICHLOROTRIFLUOROETHANE SU SU 

II 
1 J 1 J 

c 4 J 4J 
T 

2 5 u 

= 
s u 

' OPANE SU SU 
E SU 5 u 

E SU sU 
1,2-DICHLOROETHANE 14 13 
1,2-DICHLOROPROPANE s u SU 
1 3 5-TRIMETHYLBENZENE 

13-DIC~ SU s u 
1 4-DICHLORc SU s u 
1 4-DIOXANE 
2·BUTANONE SUR SUR 

L VINYL ETHER 
.s u 5 u 

:.iPENE 
ONE s u SU 

ACETONE 5 UR 5 UR 
ACETONITRILE 
ACROLEIN 

RYLONITRILE 
16 15.S 

BROMODICHLOROMETHANE s u SU 
BROMOETHANE 
BROMOFORM s u s u 
BROMOMETHANE SU 5 u 

~~ORIDE 5 u SU 
68 

tM E' 
SU 
SU 
s u s u 

0 280 280 
R s u s u 

I 12 L 1:11 87.5 
CIS-1,3-DICHLOROPROPENE SU SU 
CYCLOHEXANE SU SU 
DIBROMOMETHANE 
OICHLOROOIFLUOROMETHANE 240 255 
ETHYL METHACRYLATE 
ETHYLBENZENE 5 u SU 
ISOBUTANOL 
ISOPROPYLBENZENE SU s u 

• GROUNDWATER DATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 
17MIP47•TW56 17MIP48-TW57·MW20S 
17-0-66-0105-D 17-Q.57-0105 
01115/05 01/16/05 

SU SU 
s u 5 u 

26 5 u 
5 u s u 
1 J s u 
4 J SU 

5 u SU 

SU s u 
.Su sU 
s u 5 u 

12 SU 
SU SU 

5 u SU 
s u SU 

SUR s u 

SU s u 
s u SU 

SUR SUR 

1S 1 J 
SU SU 

s u SU 
s u SU 
s u SU· 

64 SU 
s u SU 
SU 5 u 
SU SU 
280 5 u 
s u 5 u 

88 2 J 
s u SU 
s u s u 

270 , 2 J 

SU s u 

SU s u 

61 of96 

017 
17MIP48-TW57·MW20S 
17-G·20S-G205 
02127/05 

SU 
SU 
5 u 
s u 
5 u 

0.8 J 

5 u 

s u 
5 u 
s u 
5 u 
5 u 

s u 
s u 

SU 

SU 

SU 
SUR 

3J 
SU 

s u 
5 u 
s u 
SU 
5 u 
S.U 
SU 

0.4 J 
s u 

3 J 
s u 
so 

3 J 

5 u 

5 u 

• 
017 017 017 
17MIP49-TWS8 17MIP50-TW59 17MIP51·TW60 
17-Q.58.Q105 17·0-59-o105 17..Q.60-0105 
01/11!1U5 01/15/05 01117/05 

s u s u SU 
s u s J 42 
s u 2 J 64 
s u 47 13 
5 u 0.6 J 5 u 
2 J 5 u 3 J 

s u SU s u 

SU s u SU 
s u 5 u SU 
s u s u s u 
s u SU s u 
s u 5 u s u 

SU SU SU 
SU s u SU 

s u SUR SU 

s u 5 u 5 u 

s u s u 5 u 
5 UR 20 u 5 UR 

4 J 2 J 4 J 
SU s u s u 

SU SU s u 
SU SU s u 
s u s u s u 
s u 2J SU 
s u s u 5 u 
s u 5 u 5 u 
s u 5 u 5 u 

D.6 J 18 s J 
s u 5 u 5 u 

8 18 100 
s u s u 5 u 
s u s u 5 u 

31 s J 5 u 

SU SU s u 

s u s u 5 u 



a Location 
Number 

SamnleDate 
M+P·XYLENES 
METHACRYLONITRILE 
METHYL ACETATE 
METHYL CYCLOHEXANE 
METHYL IODIDE 
METHYL METHACRYLATE 
METHYL TERT·BUTYLclHER 
METHYLENE CHLORIDE 
0-XYLENE 
PENTACHLOROETHANE 
PROPIONITRILE 
STYRENE 
TETRACHLOROETHENE 
TOLUENE 
TOTAL 1,2·DICHLOROETHENE 
TOTAL XYLENES 

ENE 
OP ENE 
BUTENE 

ANE 
VINYL 
VINYL 

1,4-NAPHTHOQUINONE 
1,4·PHENYLENEDIAM!Ne 
1 ·NAPHTHYLAMINE 
2,2'·0XYB!Sl1·CHLOROPROPANEl 
2,3 4 6-TETRACHLOROPHENOL 

lll
RICHLOROPHENOL 

ENOL 

017 017 
17MIP47-1W56 17MIP47·TW56 
17.Q.56.0105 17..Q.56-0105-AVG 
01/15/05 01/15/0S 

10 u 10 u 

5 u SU 
5 u SU 

SU 5 u 
7 7 

0.5 J 0.45 J 

SU 5 u 
2J 2.5 J 

0.6 J 0.55 J 
ea 88 

0.S J 0.45 J 
1 J 0.95 J 
s u SU 

42000 43000 
s u SU 

5 s ... • 

GROUNDWA1ER DATA 
SWMU 111 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 017 
017 ~ 17MIP47•TW56 17MIP48-TW57.MW20S 17MIP48-TW57-MW20S 17MIP4lHW58 1·TW60 

17.Q.56.0105-D 17..Q.57-01 OS 17-0-20S-o205 17..Q.SS-010S 17..Q.59-0105 0105 
01115105 01116/05 02/27/05 01/16/05 01/15/05 

10 u 10 u 10 u 10 u 10 u 10 u 

5 u SU 5 u 5U 5 u 5 u 
5 u 5U SU SU 5 u 5 u 

SU 5 u 5 u SU 5 u 5 u 
7 s u 5 u 5U 5 u 5 u 

0.4 J 5 u 5 u 5 u 5 u 5 u 

SU s u 5 u s u 5 u s u 
3 J 5 u o.s J 2 J 5 u 0.6 J 

o.s J 5 u 5 u s u s u 0.4 J 
88 2 J 4 J SJ 18 110 

0.4 J 15 u 1S u 1S u 1S u 1S u 
0.9 J SU 0.6 J 0.5 J 0.4 J 5 J 
s u SU SU SU 5 u 5 u 

44000 87 120 560 1800 29000 
5 u SU 5 u s u 5 u 5 u 

5 SU s u 0.4 J 0.6 J 4 J 

10 u 

10 u 

25 u 
10 u 
10 u 
10 u 
2S u 
10 u 2,4-DINITROTOLUENE:-------l------+-------+-----......,1---------t---...;.;;....;;... ___ T------T------I------! 

~~N:E:-::---------+-----------+-------------+------------i----------------t-------=-""-------+-----------+-----------+---------1 10 u 

10 u 
2·CHLOROPHENOL 10 u 
2-METHYLNAPHTHALENE 10 u 
2·METHYLPHENOL 10 u 
2-NAPHTHYLAMINE 
2·NITROANIUNE 25 u 
2·NITROPHENOL 10 u 
2·PICOLINE 
3&4-METHYLPHENOL 

• • • 



• 
SWMU 
Samnle Location 
Samn1e Number 

maw LOROBENZIDINE 
1 MYLBENZIDINE 
LCHOl.ANTHRENE 

3·NITROANILINE 
4,6-DINITR0.2-METHYLPHENOL 
4-AMINOBIPHENYL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLOR0-3-METHYLPHENOL 
4·CHLOROANILINE 
4·CHLOROPHENYL PHENYL ETHER 
4-METHYLPHENOL 

~· 
INE-1-0XIDE 

5-NlTRQ.O-TOLUIDINE 
7 

ACENAPHTHY 

AR 
ATR 
BE 
BE CENE 
BENZ 

ENE 

BENZVL ALCOHOL 

-~· ETHER 
PYLlETHER 
rHALATE 

BUTYL BENZVL PHTHALATE 
LACTAM 
OLE 

ILATE 

THALATE 
LATE 

ENE 

DIETHYL PHTHALATE 
DIMETHOATE • 'ATE 
ETHYL PARATHION 

017 017 
17MIP47-1W56 17MIP47· TW56 
17.Q.56-0105 17..Q.56.0105-AVG 
01/15/05 01/15f05 

( 

• GROUNDWATER DATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 
17MIP47·TW56 17MIP48-TW57·MW20S 
17..Q-56-0105-D 17..Q.57·0105 
01/15/05 01/16105 

63 of 96 

• 
017 017 017 017 
17MIP48-TW57·MW20S 17MIP49-TW58 17MIP50-TW59 17MIP51•TW60 
17·G-20S.0205 17·Q-56-0105 17..Q-59-0105 17.Q.60.0105 
02/27/05 01116/05 01115/05 01/17/05 

10 u 

25 u 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
25 u 

10 u 
10 u 
10 u 
10 u 
10 u 

10 UR 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 



SWMU 017 
Samole Location 17MIP47·TW56 
Samole Number 17-0-56-0105 
SamoleDate 01/15105 
FLUORANTHENE 
FLUORENE 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
HEXACHLOROPHENE 
HEXACHLOROPROPENE 
INDEN0(1,2,3-CDlPYRENE 
ISODRIN 
ISOPHORONE 
ISOSAFROLE 
KE PONE 
METHAPYRILENE 
METHYL METHANE SULFONATE 
N-NITROSO-Dl-N-BUTYLAMINE 
N-NITROSO-Dl-N-PROPYLAMINE 
N-NITROSODIETHYLAMINE 
N-NITROSODIMETHYLAMINE 
N-NITROSODIPHENYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N·NITROSOPYRROLIDINE 
NAPHTHALENE 
NITROBENZENE 
0,0,0·TRIETHYL PHOSPHOROTHIOATE 
0-TOLUIDINE 
P-<DIMETHYLAMINOlAZOBENZENE 
PENTACHLOROBENZENE 
PENTACHLORONITROBENZENE 
PENTACHLOROPHENOL 
PHENACETIN 
PHENANTHRENE 
PHENOL 
PRONAMIDE 
PYRE NE 
PYRIDINE 
SAFROLE 
SULFOTEPP 
THIONAZIN 
Pesticidea/PCBa lua/LI 
4,4'-DOO 
4,4'-DDE 
4,4'-DDT 
ALDRIN 
ALPHA·BHC 
ALPHA-CHLORDANE 
AROCLOR· 1016 
AROCLOR· 1221 
AROCLOR-1232 

• 

017 
17MIP47· TW56 
17-Q..56-0105-AVG 
01/15105 

GROUNDWATER DATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 
17MIP47·TW56 17MIP48-TW57·MW20S 
17.Q-56-0105-D 17-Q..57-0105 
01/15/05 01/16/05 

• 

017 017 017 017 
17MIP48-TW57·MW20S 17MIP49-TW58 17MIP50-TW59 17MIP51·TW60 
17·G·20S-0205 17..Q.58-0105 17..Q.59-0105 17·0-60-0105 
02/27105 01/16105 01/15/05 01/17/05 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 

10 u 

10 u 

10 u 

10 u 
10 u 

25 UR 

10 u 
10 u 

10 u 

0.1 u 
0.1 u 
0.1 u 
0.05 u 
0.05 u 
0.05 u 
0.5 u 
0.5 u 
0.5 u 

• 



• 
SWMU 017 
S•mnle Location r7~1P47 TW56 
Samnle Number .• 105 

-AROCLOR·1260 
BETA·BHC 
CHLORDANE 
DELTA-"""' 
DIELDRIN 
ENDOSULFAN I 
ENDOSULFAN II 
ENDOSULFAN SULFATE 
ENDRIN 

II! E 
El 

!JE 
KE PONE 
METHOXYCHLOR 
TOXAPHENE 

Qr""'nnPflos PestjcJcfes UJft/L l 

DIMETHOATE 
DISULFOTON 
ETHYL PARATHION 
FAMPHUR 
METHYL PARATHION 
0,0,Q. TRIETHYL PHOSPHOROTHIOATE 
PHORATE 
SULFOTEPP 
THIONAZIN 
Herbicides (uo/Ll 

PILV>-x 

DINOSEB 
Ex llVM U 
1 ENE 
1 

2, 
2· LUENi:; 

3-NITROTOLUENE 
4-AMIN0-2 6-DINITROTOLUENE 
4-NITROTOLUENE 
HMX 
NITROBENZENE 
ROX 
TETRYL 

017 
17MIP4MW56 
17..Q..56-0105-AVG 
01115/05 

• 
GROUNDWATER DATA 

SWMU 16 AND 17 
NWS CHARLESTON, SOUTH CAROLINA 

017 017 
17MIP47·TW56 17MIP48-TW57·MW20S 
17..Q..56-0105-0 17..Q..57-0105 
01115/05 01116/05 

~ 
F 

65of96 

• 
017 017 017 ttm 17MIP48-TW57·MW20S 17MIP49-TW58 17MIP50-TW59 
17-G-20S-o205 17-Q-58-0105 17..Q..59-o105 

rw:o 
02/27/05 01/16/05 01115/05 01/17/05 

0.5 u 
0.5 u 
o.s u 
0.5 u 
0.05 u 

0.05 u 

~ 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.5 u 
1 u 

1.7 u 
1.7 u 
1.7 u 
3.3 u 
3.3 u 
3.3 u 
3.3 u 
3.3 u 
3.3 u 
3.3 u 
3.3 u 
1.7 u 
1.7 u 
4.1 u 



ISWMU 

~ -
lno-nlcs run/I \ 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
aJHALT 

COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCU11Y 
NICKEL 
POTA.<t.<ilUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
zi-

!CYANIDE 
Petroleum Hydrocarbons {Tl@ 
I TOTAL PETROLEUM HYDROCARBONS 

• 

017 017 
17MIP4MW56 17MIP47·TWS6 
17.Q.66-0105 17-0-56-0105-AVO 
01/15(05 01115/05 

GROUNDWATER DATA 
"SWMU HI AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

~ 
017 
17MIP48-TWS7·MW20S 
17-Q-57-0105 

01/1SI05 01/16/05 

• 

017 017 017 017 
17MIP48-TWS7-lLtW20S 17MIP49-TW58 17MIPSO-TW59 17MIP51·TW60 
17-G-ZGS-0205 17-0-58-0105 17..Q-59-0105 17-0-60-0105 
OW/05 01/16105 01115/05 01/17/05 

2300 
3.54 u 
2.81 u 

665 
2.6 

2.29 u 
314000 
1.4 u 

64 
2.52 u 
40800 

2.07 u 
47200 

544 
0.02 u 

35.4 
2750 

4.08 u 
3.93 u 
367000 
4.26 u 
5.07 u 

97.4 

4.2 J 

• 



• • • 
GROUNDWATER DATA 

SWMU 16 AND 17 
NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 017 017 017 017 017 017 
17MIP53-TW62 17MIP54-TW63 17MIP55-TW64 17MW01 17MW01 17MW02S 17MW02S 17MW03S 17MW03S 
17..Q.62-0105 17-0-63-0105 17..Q.64-0105 17-0-018-1001 17-G-018-0205 17·G-02S-1001 17·0-028-0205 17·0·038-1001 17·G·03S·0205 
01116/05 01116/0I 01116/05 10/16/01 02124/05 10/17/01 Otl/27/05 10/17/01 02/14/05 

s u 
SU 5 u s u s u 5 u 
SU SU s u s u 5 u 
SU 5 u s u s u s u 
SU s u 2 J 2 J 
s u. s u s u 5 u 

0.4 J 5 u 5 u 5 u 5 u 
s u 

s u 5 u SU 5 u 5 u 5 u SU s u SU s u 

SU s u 5 u 5 u . s u s u s u s u 
SU 5 u 5 u s u SU SU s u s u 
SU SU s u s u SU s u s u s u 
s u SU SU s u SU SU s u s u 
s u SU SU s u 2 J 1 J s u s u 

s u s u SU s u s u SU 5 u 5 u 
5 u SU SU s u s u 5 u 5 u 5 u 

100 u 
s u 5U 5 u 5 UR 10 u 5 UR 

S .U s u 5 u 5 u 5 u 5 u s u 10 u 5 u 
10 u 

SU SU 5U 5 u 5 u s u 5 u s u 10 u s u 
5 UR 5 UR SUR 5 UR SU SUR SJ 5 UR 10 u 5 UR 

50 u 
so u 
10 u 

2 J 0.6 J 5U 5. u s u 5U 5 u SU 5 u s u 
s u SU SU 5 u s u 5U s u 5U 5 u 5 u 

5 u 5 u 5 u 5 u s u s u 5 u 
5 u SU SU s u s u s u 5 u 
5 u SU 5U s u SU 5 u 5 u 
SU 5U SU 5 u SU s u s u 
SU SU s u s u SU s u 5 u 
SU s u s u s u SU s u s u 
s u s u s u s u SU 5 u 5 u 

s 5 u SU s u SU 5 u 5 u 
s u 5U SU SU s u 5 u 5 u 

10 u 
66 83 1 J 7 5 u SU 3 J 2 J 3 J 0.6 J 

SU s u SU SU s u SU SU SU 0.6 J 5 u 
s u s u SU s u 5 u SU SU s u s u 

SU 
s u s u SU s u 5 u SU s u SU s u 5 u 

10 u 
s u s u . s u s u SU 5 u s u SU s u 5 u 

7 J 
5 u SU 5 u s u s u 5 u s u s u s u 
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SWMU 017 017 017. 
Samole Location 17MIP52-1W61 17MIP53-1W62 17MIP54-1W63 
.Sample Number 17-Q-61-0105 17-Q-62-0105 17..Q-63-0105 
SamoleDate 01/17/05 01/16/05 01/16/05 
M+P-XYLENES 10 u 10 u 10 u 
METHACRYLONITRILE 
METHYL ACETATE 5 u 5 u 5 u 
METHYL CYCLOHEXANE 5 u 5 u 5 u 
METHYL IODIDE 
METHYL METHACRYLATE 
METHYL TEAT-BUTYL ETHER 5 u 5 u 5 u 
METHYLENE CHLORIDE 5 u 5 u 5 u 
0-XYLENE 5 u 5 u 5 u 
PENTACHLOROETHANE 
PROPIONITRILE 
STYRENE 5 u 5 u 5 u 
TETRACHLOROETHENE 5 u 0.6 J 5 u 
TOLUENE 5 u 0.4 J 5 u 
TOTAL 1,2-DICHLOROETHENE 69 89 1 J 
TOTAL XYLENES 15 u 15 u 15 u 
TRANS-1,2-DICHLOROETHENE 3 J 6 5 u 
TRANS-1,3-DICHLOROPROPENE 5 u 5 u 5 u 
TRANS-1,4-DICHLOR0-2-BUTENE 
TRICHLOROETHENE 19000 27000 130 
TRICHLOROFLUOROMETHANE 5 u 5 u 5 u 
VINYL ACETATE 
VINYL CHLORIDE 2 J 2 J 5 u 
Semlvolatile OraaniC$ lunlL\ 
1, 1-BIPHENYL 
1,2,4,5-TETRACHLOROBENZENE 
1,3,5-TRINITROBENZENE 
1,3-DINITROBENZENE 
1,4-NAPHTHOOUINONE 
1,4-PHENYLENEDIAMINE 
1-NAPHTHYLAMINE 
2,2'-0XYBIS(1-CHLOROPROPANEl 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,4-DINITROTOLUENE 
2,6-DICHLOROPHENOL 
2,6-DINITROTOLUENE 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALEN'"' 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NAPHTHYLAMINE 
2-NITROANILINE 
2-NITROPHENOL 
2-PICOLINE 
3&4-METHYLPHENOL 

• 

GROUNDWATER DATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 
17MIP55-1W64 17MW01 
17-Q-64-0105 17-G-01S-1001 
01/16/05 10/16/01 

10 u 

5 u 5 u 
5 u 5 u 

5 u 5 u 
5 u 5 u 
5 u 

5 u 5 u 
5 u 5 u 
5 u 5 u 
8 J 

15 u 5 u 
0.6 J 5 u 
5 u 5 u 
2700 5 u 
5 u 5 u 
5 u 5 u 

10 u 

10 u 

25 u 
10 u 
10 u 
10 u 
25 u 
10 u 

10 u 

10 u 
10 u 
10 u 
10 u 

25 u 
10 u 

• 

017 017 
17MW01 17MW02S 
17-G-01S-0205 17-G-02$-1001 
02124/05 10/17/01 

10 u 

5 u 5 u 
5 u 5 u 

5 u 5 u 
5 u 5 u 
5 u 

5 u 5 u 
5 u 61 
5 u 3 J 
10 u 
15 u 5 u 
5 u 5 u 
5 u 5 u 

5 u 2 J 
5 u 2 J 

5 u 5 u 

10 u 10 u 

10 u 10 u 

25 u 25 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
25 u 25 u 
10 u 10 u 

10 u 10 u 

10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 

25 u 25 u 
10 u 10 u 

017 017 017 
17MW02S 17MW03S 17MW03S 
17-G-02S-0205 17·G·03S-1001 17-G-03S-0205 
02/27/05 10/17/01 02/14/05 

10 u 10 u 
50 u 

5 u 5 u 
5 u 5 u 

10 u 
10 u 

5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 

10 u 
50 u 

5 u 5 u 5 u 
33 190 15 

5 u 5 u 5 u 
2 J 0.6 J 

15 u 5 u 15 u 
5 u 5 u 5 u 
5 u 5 u 5 u 

40 u 
6 9 u 5 u 

0.5 J 5 u 5 u 
5 u 

5 u 2 u 5 u 

10 u 10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 10 u 10 u 
10 u 

25 UR 25 u 10 u 
10 UR 10 u 10 u 
10 UR 10 u 10 u 
10 UR 10 u 10 u 
25 UR 25 u 25 u 
10 u 10 u 10 u 

10 u 
10 u 10 u 10 u 

10 u 
10 u 10 u 10 u 

10 UR 10 u 10 u 
10 u 10 u 10 u 

10 UR 10 u 10 u 
10 u 

25 u 25 u 25 u 
10 UR 10 u 10 u 

10 u 

• 



• • GROUNDWATER DATA 
· SWMU 16AND17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 017 017 017 
Location 17MIP52·TW61 17MIP53-TW62 17MIP54-TW63 17MIP55-TW64 17MW01 17MW01 

e Number 17..Q.61-0105 17-Q-62·0105 17-Q-&S-0105 17-0+t-0105 17·G-01S-1001 17-G-01S-0205 1115::.::· '--------+01-1/1_7_/05 _____ -f0-1-11-6/i-05-----+0-1/1-6/0-15----+01_/1_6/i_O_S ____ f-1-0/--1~ 

4-BROMOPHENYL PHENYL ETHER 
4·CHLOR0-3-METHYLPHENOL 
4·CHLOROANIUNE 
4·CHLOAOPHENYL PHENYL ETHER 
4·METHYLPHENOL 
4·NITROANILINE 
4·NITROPHENOL 
4·NITROOUINOLINE-1-0XIDE 
5·NITRQ..Q.. TOLUIDINE 

10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
25 u 

10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
25 u 

017 
17MW02S 
17·0-028-1001 
10/17/01 

10 u 

017 
17MW02S 
17·0·02S-0205 
02/27/05 

10 u 

25 u 25 u 
25U 25UR 

10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
25 u 

10 u 
10 UR 
10 u 
10 u 

10 
25 u 

25 UR 

• 
10/17/01 02114/05 

10 u 10 u 
20 u 
10 u 
25 u 25 u 
25 u 25 u 
10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 

.10 u 10 u 
u 10 u 

25 u 
25 u 

7,12-DIMETHYLBENZ{A)ANTHRA 10 U 

A,A-OIMETHYLPHEN•E~T-H~YLAM..___IN..-...E ____ -t-----------+--------+---------+-----------+---,,,,-.,.,---+----=..,.,-----+----=..,.,..-----1---...,.,....,..,...--+--~1~0~U::,.---i-----,..,-.:.,-----I 
~ 10 u 10 u 10 u 10 u 10 u 10 u 
~ 10 u 10 u 10 u 10 u 10 u 10 u 
~NTHRACENE ---------1------------+-----------+----------+----------+---~:::;-;:;~,._--+---~:~:~~;----+-----::~o~u;...- ::~ ~~ ~ , :: ~ 

ARAMITE ~ 20 U 
ATRAZINE 10 U 10 U 10 U 10 U 10 U 

~B~E~N~ZAL~D~E~HYD""""~e,..-------------1---------- -------+----------+----------+--~1~o~u':----+----.1~o~U~R,.---+----1~o~ue:----i---_,.;10,;:;..,.;u~R----+---------+----,~o~u::;----1 

BENZO A)ANTHRACENE 10 U 10 U 10 U 10 U 10 U 10 U 
BENZO AlPYRENE I 10 U 10 U 10 U 10 U 10 U 10 U 
BENZO BlFLUOAANTHENE 10 U 10 U 10 U 10 U 10 U 10 U 
BENZO G,H,llPEAYLENE 10 U 10 U 10 U 10 U 10 U 

R
ENZO K F ORANTHENE 10 U 10 U 10 ~U 10 U 

~~OX' 10 u 10 u 10 u 10 u ~~----1----..,.,1o""""u---; 1 

ETHYL)ETHER 10 U 10 U 10 U 10 U . U 10 U 
BISf2-CHLOROISOPROPYllETHER 
~HTHALATE 

~:..;.:.:..:.::.A=LA~T~E=--------+------------+------~ 

CARBAZOLE 

10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 

10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 
10 u 10 u 

CHLOROBENZILATE 20 U 

10 u 
10 u 
10 u 
10 u 

~1 RYSENE TE:::-----------+-------..---+--------+------------+----------+---~i~~~~;:,.----1---_,;;1~~J~U----+----~;.:.-;:; 1~~ ~g ~ ~g ~ 
~ 10 u 10 u 10 u ----1.,:;o,..:u,.,_ __ -1----.:..:10;.;:;u----+--~10~u-----1 

OIALLATE 20 UR 
Jm«NLU!A, ,,_,., .. 10 U 10 U 10 U 10 U 10 U 10 u 
DIBENZOFURAN 10 U 10 U 10 U 10 U 10 U 
DIETHYL PHTHALATE 10 U 10 U 10 U 1 *10 U 

hD~l~M~ET~H~O~A~T~E'm::m-i'l'E:------------i------------t-----------t-----------t-----------t---<A"";;----+----:-;;-:-:----t----.;;;,----t---"""':'.~:-- ----.!..:10;.;:;U----+--.....,.,,...,.,-------1 
DIMETHYL PHTHALATE 10 U 10 U 10 U 10 U 10 U 10 U 
DINOS EB 

10 u 
10 u 

ETHYL METHANE SULFONATE 10 U 
ETHYL PARATHION I 
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MU 17 

H 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
HEXACHLOROPHENE 

OROPROPENE 
,2,3-CD!PYRENE 

NE SULFONATE 
·BUTYLAMINE 
·PROPYLAMINE 

N·NITROSODIMETHYLAMINE 
N·NITROSODIPHENYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITAOSOPlPERIDINE 
N-NITROSOPYAROLIDINE 
NAPHTHALENE 

-~~O~™~~ E 
INOlAZOBENZENE 

BENZENE 
NITROBENZENE 
PHENOL 

PHENACETIN 

~NE 

PYRENE 

~ 
ITHIONAZIN 
PesticidetlPCBa 1un11..1 

4.4·.000 
44'·DDE 
4,4'-DDT 
ALDRIN 
ALPHA·BHC 
ALPHA-CHLORDANE 
AROCLOR-1016 
AROCLOR-1221 
AROCLOR-1232 

• 

017 017 
52·TW61 117MIP53-TW62 117MIP54-1W63 

17..Q.62·0105 r7..Q.63.0105 
01N6/05 

I 

~ 

GROUNDWATER DATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 
17MIPSS-TW64 17MW01 
17-Q.64-0105 17·0.018-1001 
01N6/05 10/16/01 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

I 10 u 
10 u 

10 u 

10 u 

10 u 
10 u 

25 u 

10 u 
10 u 

10 u 

0.1 u 
0.1 u 
0.1 u 

0.052 u 
0.052 u 
0.052 u 
0.52 u 
0.52 u 
0.52 u 

• 

017 017 017 017 017 
17MW01 17MW02S 17MW02S 17MW03S 17MW03S 
17-G-018-0205 17-G-028-1001 17..Q.028-0205 17·G.o3S-1001 17·G·03S·0205 
0212410S 10/17/01 02/27/05 10/17/01 02114105 

10 u 10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 10 u 
10 u 10 u ±=10U 10 u 10 u 
10 u 10 u 10 u 10 u 

10 u 
10 u 

10 u 10 u 10 u 10 u 10 u 

m 10 u 1 u 10 u 
u 

10 u 
10 u 10 u 10 u 10 u 10 u 

20 u 

~ 
20 u 

10 u 10 u 10 u 10 u 
10 u 
10 u 
10 u 
10 u 

10 u 10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 10 u 

20 u 
10 u 
20 u 
10 u 
10 u 

25 UR 25 u 25 UR 25 u 25 u 
10 u 

10 u 10 u 10 u 10 u 10 u 
10 u 10 u 10 UR 10 u 10 u 

10 u 
10 u 10 u 10 u 10 u 10 u 

50 u 
1 

0.1 u I 0.1 u 0.1 u 0.05 u 0.1 u 
0.1 u 0.1 u 0.1 u 0.05 u 0.1 u 
0,1 LJ I 0.1 u 0.1 u 0.05 u 0.1 u 
0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 
0.05 u 0.05 u 0.05 u 0.05 u 0;05 u 
0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 
0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 

.o.5 u 0.5 u 0.5 u 0.5 u 

• 



• 
IE 

AROCLOR· 1248 
AROCLOR-1254 
AROCLOR-1260 
BETA·BHC 
CHLORDANE 
DELTA-BHC 
OIELDAIN 

ANI 

JLFATE 

E 
ENDRIN KETONE 

El 
DANE 

EPOXIDE 

~ 
DISULFOTON 
ETHYL PARATHION 
FAMPHUR 
METHYL PARATHION 
0 0 0-TRIETHYL PHOSPHOROTHIOATE 
PHORATE 
SULFOTEPP 
THIONAZIN 

r:IJ811 tun/LI 

OINOSEB 

1 ZENE 
1,3-

E 

2. 
2-AMIN0-4,&-0INI 0 UENE 
2·N11Ru1t11 llFNE 
3-NITROTOLUENE 
4·AMJN0-2,6-DINITROTOLUENE 
4·NITROTOLUENE 
HMX 
NITROBENZENE 
ROX 
TETAYL 

017 017 017 
17MIPl2•TW61 17MIPS3-TW62 17MIP54-TW63 
17.Q.61-0105 17..Q-62-0105 17-Q.63.0105 
01/17/05 01116/05 01/16/05 

I 

• GROUNDWATER DATA 
SWllU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 
17MIPSS-TW64 
~ 17..Q-64-0105 

01116/05 10/16/01 
0.52 u 
0.52 u 
0.52 u 
0.52 u 

0.052 u 

0.052 u 
0.1 u 

0.052 u 
0.1 u 

~ 

~ 
0.52 u 

1 u 

0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.5 u 
0.2 u 
0.5 u 
0.2 u 
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• 
017 ~017 017 017 
17MW01 17MW02S 17MW03S 17MW03S 
17..Q.018-o205 17·G-02S-o205 17-G-o3S-1001 17·G·03S-0205 
02124/0S 10/17/01 02127/05 10/17/01 02/14/05 

0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 

0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 
0.5 u 

0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 
0.1 u 0.1 u 0.1 u 0.05 u 0.1 u 

0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 
0.1 u 0.1 u 0.05 u 0.1 u 

0.1 u 0.1 w 0.1 u 0.05 u 0.1 u 
0.1 u 0.1 u 0.1 u 0.05 u 0.1 u 
0.1 u 0.1 u 0.1 u 0.05 u 0.1 u 
0.1 u 0.1 UJ 0.1 u 0.05 u 0.1 u 

0.05 u 0.028 J 0.05 u 

=Flt 
0.05 u 

0.05 u 0 0.05 u 0.05 u 
0.05 u 0.05 u 0.05 u 
0.05 u 0.05 u 0.05 u 

1 u 
0.5 u 0.5 u 0.5 u 0.1 u 0.5 u 
1 u 1 u 1 u 2 u 1 u 

I 

1 u 
1 u 
i u 
1 u 

1 u 

1 u 
1 u 

2.8 J 
0.6 u 

0.25 u 0.2 u 0.17 u 0.2~027U 
0.25 u 0.2 u 0.17 u 0.2 u 0.27 u 
0.25 u 0.2 u 0.17 u 0.2 u 0.27 u 
0.49 u 0.2 u 0.34 u 0.2 I 0.52 U 
0.49 u 0.2 u· 0.34 u 0.2 u 0.52 u 

I 
0.2 u 0.34 u 0.2 u 0.52 u 
0.2 u 0.34 u 0.38 u 0.52 u 
0.58 u 0.34 u 0.2 u 0.52 u 
0.2 u 0.34 u 0.2 u 0.52 u 
0.34 u 0.34 u 0.2 u 0.52 u 
0.5 u 0.34 u 0.5 u 

g:~~~ 0.2 u 0.17~0.2U 
0.25 u O;S u 0.17 0.5 u 0.27 
0.62 u 0.2 u 0.42 0.2 u 0.66 



SWMU 017 017 017 
Samnle Location 17MIP52·TW61 17MIP53-TW62 17MIP84-TW63. 
SamnlllNumbCll' 17..Q-111-0105 17..o.62-0105 17-0-63-o105 --Data 01/17/05 01/16/05 01/16/05 
-lcafun/LI 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM· 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 

I 
SILv .... 

~· 
ZINC 
Mitcallaneous P81'81118tera """L 1 
CYANIDE I 
-laum Hvdrocarbona nnmLl 

TOTAL PETROLEUM HYDROCARBONS I 

• 

GROUNDWATER DATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUnt CAROLINA 

017 017 
17MIPSS-TWG4 17MW01 
17.Q-64-0105 17-G-018-1001 
01/16/05 10/16/01 

71.8 u 
3.9 

2.53 u 
58.3 

0.87 u 
0.24 u 
25800 

0.57 u 
2.8 

. 0.84 u 
408 

1.48 u 
4370 
68.3 

0.03 u 
5.2 u 
7040 

~ 4.74 u . 
0.52 u 
6.2 u 

I 10 u 

I I 

• 

017 
17MW01 
17-G-018-0205 
02/24/05 

20.5 u 
3.54 u 
2.81 u 

53.4 
Q.40 u 
0.41 u . 
17700 
1.2 u 
4.3 u 

2.52 u 
283 

2.07 u 
3440 
44.8 

0.02 u 
11.6 u 

6980 
4.08 u 

4.26 u 
5.07 u 
6.3 u 

I 10 u I 

017 017 017 017 
17MW02S 17MW02S 17MW03S 17MW03S 
17-G-o28-1001 17-G-028-0205 17·G·03S·1001 17·G·03S·0205 
10/17/01 02/27/05 10/17/01 02/14/05 

2260 7060 244 u 69.0 u 
3.65 u 3.54 u 3.7 3.54 u 

3.6 2.81 u 2.9 2.81 u 
440 797 39.5 49.1 

4.7 u 7.7 1.6 u 0.40 u 
0.24 u 3.4 u 0.24 u 0.41 u 
125000 323000 19100 11000 
1.5 u 2.2 u 0.57 u 1.0 u 

16.5 34.3 2 4.3 u 
0.84 u 2.52 u 0.84 u 24.1 

8950 4980 1660 1130 J 
2.3 u 2.07 u 1.48 u 2.07 u 
17300 42300 2720 2580 
247 456 143 73.3 

0.04 u 0.02 u 0.06 u 0.06 u 
17.5 1J 18.5 9.7 u 11.6 u 

2050 3170 2270 2290 
3.04 u 4.08 u . 3.04 u 4.08 u 
1.03 u 3.93 u 1.03 u 3.93 u 
142000 412000 24200 25500 
4.74 u 4.26 u 4.74 u 4.26 u 

2.7 5.07 u 0.89 5.07 u 
25.6 51.:! 41.1 37.8 

10 u I 10 u I 10 u I 10 u 

1 

• 



• 
ISWMU 017 
Sa le Location 17MW03S 

17·G-o3S-0205-AVG 
02114/06 

_\ 

~OETHANE 
rHANE s u 

, OETHANE SU 
11,2-TRICHLOROETHANE SU 
1 UOROETHANE 2J 
1 SU 

SU 

SU 

5 u 
1,2 5U 
1,2-DIC SU 
1,2·DIC SU 
1 2·DICHL 5U 
1,3,5-TRIMETHYLBENZENE 
1,3·DICHLOROBENZENE 5 u 
1,4-DICHLOROBENZENE SU 
1,4-DIOXANE 
2-BUTANONE SU 
2·CHLOROETHYL VINYL ETHER 

~ 
SU 

s u 
SU rra:· ILE 

BENZENE SU 
BROMODICHLOROMETHANE 5 u 
BROMOETHANE 
BROMOFOR 5U 

s u 
5 u 
SU 

CH LOR SU 
DIBROMOMETHANE SU 
ETHANE SU 

5 u 
5 u 

ENE 0.6 J 
PENE SU 

SU 

DICHLORODIFLUOROMETHANE 5 u 
ETHYLMETHACRYLATE 

llSOPROPYL~ENZENE 
5 u 

SU 

017 
17MW03S 
17·G-o3S-0205-D 
02114/05 

s u 
s u 
5U 
2 J 
SU 
SU 

s u 

5 u 
5 u 
5 u 
5U 
5U 

5U 
SU 

5 u 

5U 

5 u 
5U 

5U 
5U 

SU 
5 u 
s u 
SU 
5U 
5U 
SU 
5U 
SU 

0.6 J 
SU 
SU 

5 u 

SU 

s u 

• · GROUNDWATER DATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 
17MW04S 17MW04S 17MW05S 
17·G-114S-1001 17-G-048-0206 17-G-068-0205 
10/17/01 02/27/05 02/25/05 

5 u 5 u 5 u 
5 u 5 u 8 
5 u 5 u 39 
5 u 1 J 5 
s u 5 u s u 
s u 5 u 3 J 

s u 5U s u 

s u 5 u SU 
5U 5 u 5U 
5 u 5 u 5 u 
SU 5 u 4 J 
5U SU s u 

5U 5U SU 
5 u 5U SU 

5 u SU SU 

5U 5 u s u 

SU 5 u 5 u 
SU 5 UR 5 J 

5U 5U 34 
s u 5 u 4 J 

SU SU 5 u 
SU SU SU 
5 u s u SU 
SU s u SU 
s u s u s u 
5 u 5 u 5 u 
s u 5 u s u 
s u s u 93 
5 u 5U s u 

s u SU 380 
5 u s u 5 u 
s u 5 u 5U 

s u 5 u 33 

5U 5 u 5 u 

5U 5U 5 u 
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• 
017 017 

~ 
017 

17MW05S 17MW05S 17MW07$ 
17-G·05S-0206-AVG 17·G·OSS-0205-D 

02/24105 D 
5 17-G-07$-0205 

02/25/05 02/25/05 02128/05 

s u 5 u 100 u 50 u 
8 8 100 u 50 u 

41 43 100 u 93 
s 5 23 J 50 u 

1 J 1 J 100 u 5 J 
3J 3 J 100 u 11 J 

s u s u 100 u 50 u 

5 u SU 100 u 50 u 
5U 5 u 

tt3: 
50 u 

5 u SU 1 50 u 
4 J 5U 100 50 u 
SU SU 100 u 50 u 

5 u I SU 100 u 50 u 
s u 5 u 100 u 50 u 

s u s u 100 UR 50 u 

SU 5U 100 u 50 u 

5 u s u 100 u 50 u 
6.S J BJ 100 UR 50 UR 

34.S 35 100 u 8 J 
4 J 5U 100 u 50 u 

s u 5 U· 100 u 50 u 
s u 5 u 100 u 50 u 
s u 5 u 100 u 50 u 
1 J 1 J 100 u =t= SJ 
5 u 5U 100 u 50 u 
5U SU 100 u 50 u 
5U 5U 100 u 50 u 

95 97 42 J 770 
s u s u 100 u 50 u 

400 420 140 1000 
5U s u 100 u 50 u 
SU SU 100 u 50 u 

32.5 32 100 u 87 

SU s u 100 u 50 u 

SU SU 100 u 50 u 



SWMU 017 
,...mn,.. Location 17MW03S 
Semple Number 17-G-03$-0205-AVG 
SamDleDate . 02/14/05 
M+P·XYLENES 10 u 

METHA~ METHYL s u 
METHYL s u 
METHYL 
METHYL METHACRYLATE 
METHYL TEAT·BUTYL ETHER s u 
METHYLENE CHLORIDE SU 
Q.XYLENE SU 

-ROETHANE 
ILE· 

s u 
ITETRACHLOROETHENE 1S 

~ 
s u 

OAOETHENE 0.6 J 
s 1S u 

OROETHENE s u 
TRANS· 1,3·DICHLOROPROPENE SU 
TRANS· 1,4·DICHLOR0-2·BUTENE 
ITRIC LOROETHENE 5 u 

5 u 
VINYL CHLORIDE s u 

~ 10 u 
1,2,4,5-TETAACHLOROBENZENE 
1,3 5-TRINITROBENZENE 
1,3-DINITROBENZENE 

OOUINONE 
ENEDIAMINE 

MINE 
1 ·CHLOROPROPANEl 10 u 

2,3 4 6·TETAACHLOROPHENOL 
2,4,5-TRJCHLOAOPHENOL 10 u 

-NOL 
10 u 
10 u 
10 u 
25 u 

2,4-DINITROTOLUENE 10 u 

ID . 10 u 
NE 

-CH 10 u 
2.CHLOROPHENOL 10 u 
2·METHYLNAPHTHALENE 10 u 
2-METHYLPHENOL 10 u 
2-NAPHTHYLAMINE 
2-NITROANILINE 2S u 
2·NITROPHENOL 10 u 
2·PICOLINE 
3&4-METHYLPHENOL 

• 

017 
17MW03S 
17-G-OSS-0205-D 
02/14/06 

10 u 

SU 
SU 

SU 
sU 
SU 

s u 
1S 

s u 
0.6 J 
1S u 
s u 
SU 

SU 
5 u 

5 u 

10 u 

10 u 

10 u 
10 u 
10U 
10 u 
2S u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 

25 u 
10 u 

GROUNDWATER DATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOU1H CAROLINA 

017 017 017 
17MW04S 17MW04S 17MWOSS 
17..n.n4R.1001 17-G-04S-0205 17-G-05$-0205 
10/17/01 02/27/05 02/2IS/05 

10 u 10 u 

SU 5 u s u 
SU s u SU 

5U s u SU 
5 u SU 5 u 

SU s u 

SU s u s u 
SU SU s u 
s u s u 1 J 

10 u 420 J 
SU 1S u 1S u 
s u SU 12 J 
s u 5 u SU 

5 u SU 22000 
5 u 5 u 5 u 

5 u SU 4 J 

10 u I 10 u 10 u 
I 
I 

10 u 109 10 u 

25 u 25 u 25 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
25 u 25 u 2S u 
10 u 10 u 10 u 

10 u 10 u 10.U 

10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 

2S u 2S u 2S u 
10 u 10 u 10 u 

• 

017 017 017 017 
17MW05S 17MW05S 17MW060 17MW07S 
17..0-0SS-0205-AVG 17·G·OSS-0205-D 17-G-060-0205 17·G·07S·0205 
02/26/06 02/2S/05 02/24/05 02128/05 

10 u 10 u 200 u 100 u 

SU s u 100 u 50 u 
5 u SU 100 u 50 u 

5 u s u 100 u so u 
s u s u 100 u 67 u 
SU s u 100 u 50 u 

SU 5 u .100 u 50 u 
SU s u 100 u 50 u 
1 J 1 J 100 u 50 u 

41S J 410 J 140 J 1000 
15 u 1S u 300 u 150 u 
8 J 4 J 100 u 7 J 
5 u 5 u 100 u so u 

22500 23000 14000 130000 
5 u s u 100 u 50 u 
4 J 4 J 100 u 21 J 

10 u 10 u 10 u 10 u 

I 

10 u 10 u 10 u 10 u 

25 u 2S u 2S u 25 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 

+= 
10 u 10 u 10 u 

2S u 25 u 2S u 25 u 
10 u 10 u 10 u 10 u 

10 u 10 u 10 u 10 u 

10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 

25.U 2S u 2S u 25 u 
10 u 10 u 10 u 10 u 

• 



• 
E 

3, 
3-METHYL 
3·NITROA 
4,6-DINITR 
4·AM1NOSI 
4-BROMOP 
4·CHLOR 
4-CHLOROANILINE 
4-CHLOROPHENYLPHENYLETHER 

.HENOL 
ILINE 
ENOL 

4-NITROQUINOLINE·1-0XIOE 
5·NITRO-O-TOLUIDINE 
7, 12-0IMETHYLSENZfAlANTHAACENE 
~11YLAMINE 

E 
ACETOPHENONE 
ANILINE 
ANTHRACENE 
ARAMITE 
ATRAZINE 
BENZALDEHYOE 

-RENE 
UORANTHENE 

BENZOIG,H,llPERYLENE 
FLUORANTHENE 

ALCOHOL 
ROETHOXYIMETHANE 

,ROETHYLlETHEA 
A OPROPYLIETHER 

PHTHALATE 
HTHALATE 

TE 

IALLA 
DIBENZO(A,HlANTHRACENE 
OISENZOFURAN 
DIETHYL PHTHALATE 
DIMETHOATE 
DIMETHYL PHTHALATE 
DINOS EB 
ETHYL METHANE SULFONATE 
ETHYL PARATHION 

•·· 10 u 

25 u 
25 u 

10 u 
10 u 
10 u 
iO U 
10 u 
25 u 
25 u 

10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 

10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 

• 
GROUNDWATER DATA 

SWMU 111 AND 17 
NWS CHARLESTON, SOUTH CAROLINA 

'" ~ 
017 

~ 
17MW03S 17MW04S 
17·G..(13&-02 1001 17·G-04S-0205 
02/14105 02/27/05 

10 u 10 u 10 u 

25 u 25 u 25 u 25 u 
25 u 25 u 25 u 25 u 

10 u 10 u 10 u 10 u 
10 u 10 u 

m 
10 lJ 

10 u 10 u 10 u 
10 u 10 u u 10 u 
10 u 10 u u 10 u 

~~ 
25 u 25 u 
25 u 25 u 

~ 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 

10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 lJ 10 UR 10 UR 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 

10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 

10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 

10 u 10 u 10 u 10 u 
10 u 10 u I 10 u 10 u 
10 u 10 u 10 u 10 u 

10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 

75of96 

• 
017 017 017 017 
17MW05S 17MW05S 17MW06D 17MW07S 
17·G-05S-0206-AVG 17·G-OSS-0205-D 17-G-060-0205 17 ·G-07S·0205 
0212510S 02125/05 02124/05 02128/05 

10 u 10 u 10 u 10 u 

25 u 25 u 25 u 25 u 
25 u 25 u 25 u 25 u 

10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 t= 10 u 10 u 
25 u 25 u 25 u 
25 u 25 u 25 u 25 u 

~ 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 

10 UR 10 UR 10 UR 10 UR 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 

10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 

10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 

10 u 10 u 10 u u 
10 u 10 u 10 u J 
10 u 10 u 10 u 10 u 

10 u 10 u 10 u 10 u 
I 10 u 10 u 10 u 10 u 

10 u 10 u 10 u 2 J 

10 u 10 u 10 u 10 u 



SWMU 017 017 
Sanmle Location 17MW03S 17MW03S 
Semole Number ~205-AVG 17·0-038-0205-0 
SamnlaDate 02114/05 

5 
10 u 10 u 

u 10 u 10 u 
XA 10 u - 10 u 
XA 10 u 10 u 

DIENE 10 u 10 u 
c 10 u 10 u 

HEXACHLOROPHENE 
HEXACHLOROPROPENE 
INDENOf1,2,3-COlPYRENE 10 u 10 u 
ISODRIN 

ONE 10 u 10 u 
E 

ILENE 
ESULFONATE 
UTYLAMINE 

PROPYLAMINE 10 u 10 u 

N 10 u 10 u 
N E 
N-NITR 
N-NITR 
N-NITR IDINE 
NAPHTHALENE 10 u 10 u 
NITROBENZi:NE 10 u 10 u 
0,0,0-TRIETHYL PHOSPHOROTH!OATE 
0-TOLUIDINE 
P· DIMETHYLAMINOlAZOBENZENE 

HLOROBENZENE 
HLORONITROBENZENE 
HLOROPHENOL 25 u 25 u 

IN 
E 10 u 

PHENOL 10 u IU U 

IF 10 u 1o·u 

~ 
.. 

PesticidaslPCBa IUnlLl 
4,4'-DDD 0.1 u 0.1 u 
4,4'-DDE 0.1 u 0.1 u 
4,4'-DDT 0.1 u 0.1 u 
ALDRIN 0.05 u 0.05 u 
ALPHA·BHC 0.05 u o.os u 
ALPHA·CHLOR01'1Nt: 0.05 u 0.05 u 
AROCLOR~1016 0.5 u 0.5 u 
AROCLOR·1221 0.5 u 0.5 u 
AROCLOR-1232 0.5 u 0.5 u 

• 

GROUNDWATER DATA 
SWMU 18 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 
17MW04S 17MW04S 17MW05S 
17.Q.04S.1001 17.Q-G4S-0205 17.Q.()58-0205 
10/17/01 02127/05 02125/05 

10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 

~ 10 u 10 u 
10 u 10 u 10 u 

10 u 10 u 10 u 

10 u 10 u 10 u 

10 u 10 u 10 u 

10 u 10 u 10 u 

10 u 10 u 10 u 
10 u 10 u 

25 u 25 UR 25 UR 

=t= 10 u 10 u 10 u 
10 u 10 u 10 u 

10 u 10 u 10 u 

0.1 u 0.1 u 0.1 u 
0.1 u 0.1 u 0.1 u 
0.1 u 0.1 u 0.1 u 

0.05 u 0.05 u 0.05 u 
0.05 u 0.05 u 0.05 u 
0.05 u 0.05 u 0.05 u 
0.5 u o.s u 0.5 u 
0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 

• 

017 
17MW05S 
17-0.0SS-0205-AVG 
02125105 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 

10 u 

10 u 

10 u 

10 u 
10 u 

25 UR 

10 u 
10 u 

10 u 

0.1 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 
0.05 u 
0.5 u 
0.5 u 
0.5 u 

017 017 017 
17MWOSS 17MW060 17MW07S 
17·0-0-205-0 17-CM&0-0205 17·G·07S·D205 
02/25/05 02/24/05 02/28/05 

10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 

10 u 10 u 10 u 

10 u 10 u 10 u 

10 u 10 u 10 u 

10 u 10 u 10 u 

10 u 10 u 
10 u 10 u 10 u 

25 UR 25 UR 25 UR 

10 u 10 u 10 u 
10 u 10 u 10 u 

10 u 10 u 10 u 

0.1 u 0.1 u 0.1 u 
0.1 u 0.1 u 0.1 u 
0.1 u 0.1 u 0.1 u 
0.05 u 0.05 u 0.05 u 
0.05 u 0.05 u 0.05 u 
o.os u 0.05 u o.os u~ 
0.5 u 

fisu 
u.:> u 

0.5 u .5 u 0.5 u 
0.5 u .5 u 0.5 u I 

• 



• 
~ ~ 

017 
17MW03S 

VG 17-G-03&-0205-D 
SamnleDate 1 02114/05 
AROCLOR·1242 0.5 u 0.5 u 
AROCLOR· 1246 0.5 u 0.5 u 
AROCLOR· 1254 0.5 u 0.5 u 
AROCLOR-1280 0.5 u 0.5 u 
BETA·BHC 0.05 u 0.05 u 
CHLORDANE 
DELTA-BHC 0.05 u 0.05 u 
DIELDRIN 0.1 u 0.1 u 
ENDOSULFAN I 0.05 u 0.05 u 
ENDOSULFAN II 0.1 u 0.1 u 

ELFAN SULFATE 0.1 u 0.1 u 
0.1 u 0.1 u 

ALDEHYDE 0.1 u 0.1 u 

R 
0.1 u 0.1 u 

ANEl 0.05 u 0.05 u 
E 0.05 u u 

T 0.05 u u 
T 0.05 u 0.05 u 

KE PONE 

= 0.5 u 0.5 u 
1 u 1 u 

OISULFOTON 
ETHYL PARATHION 
FAMPHUR 

ERATHION 
THYL PHOSPHOROTHIOATE 

E 
I SULFOTEPP 

THIONAZIN 
Herbicides(: 

DINOSEB 

• 
E 0.285 u 0.3 u 

0.285 u 0.3 u 
u 0.3 u 
u 0.57 u . 0.57 u 

2 .UENE 0.545 u 0.57 u 
2-NITROTOLUENE 0.545 u 0.57 u 

~ 
0.545 u 0.57 u 
0.545 u 0.57 u 
0.545 u 0.57 u 

HMX 0.545 u 0.57 u 
NITROBENZENE .. · o.2a5·u 

~~ ROX 0.285 u 
TETRYL 0.69 u 0.72 u 

• GROUNDWATER DATA 
SWMU 16 ANO 17 

NWS CHARLESTON, SOUTH .CAROLINA 

017 017 . 1017 
17MW04S t7UW04S r-. 17..Q.04S.1001 17-G·04&-0205 
10/17!01 02127/05 

0.5 u 0.5 u u 
0.5 u 0.5 u u 

it 
0.5 u u 
0.5 u 0.5 u 

0.05 u 0.05 u 

0.05 u 0.05 u 0.05 u 
0.1 u 0.1 u 0.1 u 

0.05 u 0.05 u 0.05 u 
0.1 u 0.1 u 0.1 u 
0.1 w 0.1 u 0.1 u 
0.1 u 0.1 u 0.1 u 
0.1 u 0.1 u 0.1. u 
0.1 UJ 0.1 u 0.1 u 
0.05 u 0.05 u 0.05 u 
0.05 u 0.05 u 0.05 u 
0.05 u 0.05 u 0.05 u 
0.05 u 0.05 u 0.05 u 

0.5 u 0.5 u 0.5 u 
1 u 1 u 1 u 

0.2 u 0.16 u 0.26 u 
0.2 u 0.16 u 

21 0.53 0.16 u 
0.2 u 0.31 u 
0.2 u 0.31 u 
0.2 u o;s1 u 
0.2 u 0.31 u 0.51 u 
0.2 u 0.31 u 0.51 u 
0.2 u 0.31 u 0.51 u 
0.2 u 0.31 u 0.51 u 
0.5 u 0.31 u 
0.2 u 0.16 u 
0.5 u 0.16 u 1.6 
0.2 u 0.39 u 0.64 u 
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• 
017 017 017 017 
17MW05S 17MWOSS 17MW060 17MW07S 
17-G-05&-0205-AVG 17-G-05$-0205-0 17-G-ll60-0205 U·G..()7$-0205 
02/25/05 02125105 02/24105 02128105 

0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 

0.05 u 0.05 u 0.05 u 0.05 u 

0.05 u 0.05 u 0.05 u 0.05 u 
0.1 u 0.1 u 0.1 u 0.1 u 

0.05 u 0.05 u 0.05 u 0.05 u 
0.1 u 0.1 u 0.1 u 0.1 u 
0.1 u 0.1 u 0.1 u 0.1 u 
0.1 u 0.1 u 0.1 u 0.1 u 
0.1 u 0.1 u 0.1 u 0.1 u 
0.1 u 0.1 u 0.1 u 0.1 u 
0.05 u 0.05 u 0.05 u 0.05 u 
0.05 u 0.05 u 0.05 u 0.05 u 
0.05 u 0.05 u 0.05 u 0.05 u 
0.05 u 0.05 u 0.05 u 0.05 u 

0.5 u 0.5 u 0.5 u 0.5 u 
1 u 1 u 1 u j u 

I 

0.245 u 0.23 u 0.19 u 0.16 u 
0.245 u 0.23 u 0.19 u 0.16 u 
0.245 u 0.23 u 0.19 u 0.16 u 
0.46 u 0.45 u 0.36 u 0.31 u 
0.48 u 0.45 u 0.36 u 0.31 u 
0.48 u 0.45 u 0.36 u 0.31 u 
0.48 u 0.45 u 0.36 u 0.31 u 
0.48 u 

~~ 
0.36 u 0.31 u 

0.48 u 0.36 u 0.31 u 
0.46 u 0.45 u 0.36 u 0.31 u 
0.48 u 0.45 u 0.36 u 0.31 u 
0.245 u 0.23 u 0.19 u 0.16 u 

1.95 2.1 0.19 u 0.92 
0.605 u 0.57 u 0.46 u 0.39 u 



SWMU 017 
Samnle Location 17MW03S 
Samok! Number ~ 17..0.038-0205-D 
SamnktDate 02/14/05 . 02/14/05 
lnomanlcs (Ua/LI 

ALUMINUM 87.5 u 106 u 
ANTIMONY 3.54 u 3.54 u 
ARSENIC 2.81 u 2.81 u 
BARIUM 49.45 49.8 
BERYLLIUM 0.315 0.43 
CADMIUM 0.41 u 0.41. u 
CALCIUM 11050 11100 
CHH<1MIUM 1 u 1.0 u 

~ 
4.3 u 4.3 u 

24.5 24.9 
1665 J 2200 J 
2.585 u 3.1 u 

2570 2560 
73.8 74.3 

MERCURY 0.055 u o.os u 
NICKEL 11.6 u 11.6 u 

~ 
2350 2410 

4.08 u 4.08 u 
3.93 u 3.93 u 

SOOIUM 25450 25400 
THAWUM 4.26 u 4.26 u 
VANAI IUM 5.07 u 5.07 u 
ZINC 38.7 39.6 
MlscellaMous Parameters {Ua/LI 

I CYANIDE I 10 u I 10 u I 
Petroleum n1 (ltlllfLJ 

I TOT AL PETROLEUM HYOROCARH< >NS I I I 

• 

GROUNDWATER DATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 

~ 
17MW04S 17MW04S 
17.Q.048-1001 17·G.04S-0205. 
10117101 . 02127/05 

109 u 107 u 117 u 
3.65 u 3.54 u 3.54 u 

6.7 3.9 u 6.7 u 
38.4 96.6 206 

1.7 u 0.40 u 0.40 u 
0.24 u 2.29 u o.41 u 
22900 126000 53600 

0.57 u 1.2 u 1.0 u 
4.4 46.7 9.8 

0.84 u 2.52 u 2.52 u 
7960 56400 10700 

1.8 u 2.07 u 2.07 u 
7070 53500 10700 
43.5 300 98.4 

0.04 u 0.03 0.02 u 
5.1 u 34.9 11.6 u 
1630 2680 1820 

3.04 u 4.08 u 
1.03 u 3.93 u 
120000 331000 
4.74 u 4.26 u 4.26 u 
0.52 u 5.07 u 5.07 u 

4.9 47 25.7 

10 u I 10 u I 10 u 

I 

• 

017 017 1017 017 
17MWOSS 17MW05S :EEO 17MW07S 
17-G-OSS.0205-AVO 17·0.0SS.0205-D 17·G·07S·0205 
02/25/05 02125/06 02128/05 

116 u 115 u 32.8 u 80.3 u 
3.54 u 3.54 u 3.54 u 3.54 u 
6.95 u 7.2 u 2.81 u 10.1 u 

203 42.6 252 
0.4 u 0.40 u 0.40 u 

0.41 u 0.41 u 0.41 u 2.29 u 
52750 51900 86400 43000 
1 u 1.0 u 1.0 u 1.0 u 

~ 
10 4.3 u 7.1 

2.52 u 2.52 u 2.52 u 
10600 42.9 u 10300 

2.07 u 2.07 u 2.07 u 2.07 u 
10400 8600 8300 
96.7 202 67 

. 0.02 u 0.02 u 0.02 u 0.02 u 
11.6 u 11.6 u 11.6 u 11.6 u 

1830 1840 4080 1670 
4.08 u 4.08 u 4.08 u 4.08 u 
3.93 u 3.93 u 3.93 u 3.93 u 
139000 137000 131000 
4.26 u 4.26 u 4.26 u I 4.26 u 
3.~75 5.4 7.6 5.07 u 
24.7 23.7 5.4 u l 15.5 u 

I 10 u I 10 u l 10 u I 10 u I 

I l l 

• 



• • • 
GROUNDWATER DATA 

SWMU 16 AND 17 
"!WS CHARLESTON, SOunt CAROLINA 

017 017 017 017 017 017 
17MW12D 17MW14D 17MW15D 17MW16D 17MIP40-TW49-MW161 17MW17D 
17-CM20-0205-D 205 17-G-141).(1305 17-G-15D-0305 17-G-16().-0305 17-G-161-0305 70-0305 
02/28/05 03/09/05 03/09/05 03/08/05 03/08/05 03/08{05 

SU 
SU s u s u s u SU 5 u 
SU SU s u SU s u 5 u 
5U SU 5 u s u s u 5 u 

s u s u s u s u 5 u 
SU SU 5 u s u s SU s u 
SU SU s u s u s u s u 5 u 
SU SU 
SU SU s u SU SU SU s u 5 u 

s u s u s u SU SU s u 5 u 5 u 
s u SU s u s u SU s u s u s u 
5U SU 5U 5U .5 u s u SU s u 
SU s u s u s u SU s u s u s u 
SU s u s u s u SU SU s u 5 u 

s u SU SU s u SU SU 5 u 5 u 
SU s u SU s u s u SU s u SU 

100 UR 100 UR 
10 u 10 u s u 5U s u s u s u s u 

10 u 10 u SU s u s u 5 u 5 u s u 
10 u 10 u 
10 u 10 u s u SU s u s u 5 u 5 u 

10 UR 10 UR 5 UR SUR SUR SUR SUR SUR 
50 UR 50 UR 
50 UR 50 UR 
10 UR 10 UR 
SU SU s u s u SU s u 5 u 5 u 
5 u SU s u s u 5 u s u 5 u 5 u 

s u s u s u s u 5U s u SU 
SU s u s u SU SU s u 5 u 
SU s u s u s u SU s u 5 u 
SU s u s u s u s u s u 5 u 
SU SU 5 u SU SU s u 5 u 
s .u s u 5 u SU 5 u 5 u 5 u 
SU SU s u SU s u s u 5 u 
5U s u s u SU SU s u s u 
SU s u SU 5 u SU s u 5 u 
10 u 10 u 
s u s u s u SU s u SU s u s u 
SU s u s u SU 5 u s u s u 5 u 

s u s u s u 5 u 5 u 5 u 
SU s u 
SU SU s u SU SU SU s u 5 u 
10 u 10 u 
SU SU s u SU s u s u s u s u 

100 UR 100 UR 
5 u SU s u SU 5 u s u 

79of96 



GROUNDWATER DATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 017 
17MW12D 17MW13S 17MIP40-TW49-MW161 17MW170 
17·G· 120-0205-AVG 17-G-139- 11-Cr 161-0305 17·G·170·030S 
02128/05 W27/05 03I08I05 03108/05 

10 u 10 u 10 u 10 u 
50 u 

s. u s u s u s u s u 5 u 
SU 5 u s u SU s u s u 

10 u 10 u 
10 u 10 u 

SU 5 u 5 u 5 u s u 5 u 
SU SU SU SU SU s u s u 
SU SU SU SU SU 5 u 5 u 
10 u 
50 u 
5 u s u s u 5 u 
s u 5 u 5 u 5 u 
s u SU s u 5 u 

10 u 10 u 10 u 10 u 
15 u 15 u 15 u 1S u 15 u 
5U s u s u s u 5 u 
5U s u 5 u 5 u 5 u 
10 u 
s u 5 u s u 21 

0.6 J 5 u 5 u 5 u 
SU 
2 u s u s u 5 u 

10 u 10 u 10 UR 10 u 10 u 10 u 
10 u 10 u 
10 u 10 u 
10 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 10 u 10 u 10 UR 10 u 10 u 10 u 
10 u 10 u 
25 u 25 u 25 25 UR 25 UR 25 UR 
10 u 10 u 10 10 UR 10 UR 10 UR 
10 u 10 u 10 10 UR 10 UR 10 UR 
10 u 10 u 10 u 10 UR 10 UR 10 UR 
2S u 25 u 25 u 25 UR 25 UR 2S UR 
10 u 10 u 10 u 10 u 10 u 10 u 

10 u 
10 u 10 u 10 u 10 u 10 u 
10 u 

10 u 10 u 10 u 10 UR 10 u 10 u 10 u 
10 u 10 u 10 u 10 UR . 10 u 10 UR 10 UR 
10 u 10 u 10 u 10 UR 10 u 10 u 10 u 
10 u 10 u 10 u 10 UR 10 u 10 UR 10 UR 
10 u 10 u 
25 u 25 u 25 u 25 u 2S UR 2S u 25 u 2S u 
10 u 10 u 10 u 10 UR 10 UR 10 u 10 UR 10 UR 
10 u 10 u 
10 u 10 u 

• • • 



• 
SWMU 017 017 
Sanmle Location 17MW120 17MW12D 
Samr:>le Number . 17-G-12Cl-0205 17·<1-120-0205-AVG 
SamnleDate 02/28/05 02(28/05 

1

3,3'·DICHL:i08ENZIDINE 10 u 10 u 
20 u 20 u 
10 u 10 u 

E 25 u 25 u 

1111!! 
25 u 25 u 
10 u 10 u 

ER 10 u 10 u 
10 u 10 u 
10 u 10 u 

ER 10 u 10 u 
4·METHYLPHENOL 

IE fi=f 
25 u 
25 u 

E 20 UR 
20 u 

ACE;NE 10 u 10 u 
NE 10 u 10 u 

ACENAPHTHENE 10 u 10 u 
ACENAPHTHYLENE 10 u 10 u 
ACETOPHENONE 10 u 10 u 
ANILINE 10 u 10 u 
ANTHRACENE 10 u 10 u 
ARAMITE 20 u 20 u 
ATRAZINE 

10 u 10 u 
10 u 10 u 

E 10 u 10 u 
10 u 10 u 
10 u 10 u 
20 u 20 u 

E 10 u 10 u 
L 10 u 10 u 
ROPYLlETHER 

BIS 2· PHTHALATE 10 u 10 u 
BUTYL BENZVL PHTHALATE 10 u 10 u 
~AM 

~NZILATE 20 u 20 u 
10 u 10 u 

PHTHALATE 10 u 10 u 
Dl-N-OCTYL PHTHALATE 10 u 10 u 

20 u 20 u 

• c~ 
10 u 10 u 

N 10 u 10 u 
HALATE 10 u 10 u 

E 
HTHALATE 10 u 10 u 

SU SU 
ESULFONATE 10 u 10 u 

ETHYL PARATHION 

• 
GROUNDWATER DATA 

SWMU 16 AND 17 
NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 
17MW12D 17MW13S 17MW14D 
17·G-12D-020S-D 17-G· 138-0205 17-0·14!).()306 
02128105 02/27/05 03/09/05 

10 u 10 u 

25 u 25 u 
25 u 25 UR 

10 u 10 u 
10 u 10 UR 
10 u 10 u 
10 u 10 u 
10 u 10 UR 
25 u 25 u 
25 u 25 UR 

10 u 10 u 
10 u 10 u 
10 u 10 u 
10. u 10 u 

10 u ' 
10 u 

10 UR 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 

10 u 10 u 
10 u 10 u 

10 u 

:I 10 u 
10 u. 
10 u 
10 u 10 u 
2 J 10 u 

10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 

81 of98 

017 
17MW15D 
17·G-15D-0305 
03/09/05 

10 UR 

25 UR 
25 UR 

10 UR 
10 UR 
10 UR 
10 UR 
10 UR 
25 UR 
25 UR 

10 UR 
10 UR 
10 UR 

10 UR 

10 UR 
10 UR 
10 UR 
10 UR 
10 UR 
10 UR 
10 UR 

10 UR 
10 UR 

10 UR 
10 UR 
10 UR 
10 UR 

10 UR 
10 UR 
10 UR 

10 UR 
10 UR 
10 UR 

10 UR 

• 
017 017 017 
17MW16D 17MIP40-1W49·MW161 17MW170 
17·G·16D-0305 17-G·16Ml305 17·G·170·0305 
03/08/05 03/08/05 03108/05 

10 u 10 u 10 u 

25 u 25 u 25 u 
25 u 25 UR 25 UR 

10 u 10 u 10 u 
10 u 10 UR 10 UR 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 UR 10 UR 
25 u 25 u 25 u 

25 UR 25 UR 25 UR 

10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 

10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u I 10 u 10 u 

10 u 10 u 10 u 
10 u 10 u 10 u 

10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 

10 u 10 U. 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 

10 u 10 u 10 u 



SWMU 017 017 
ocatlon 17MW12D 17MW12D 

r 17..Q·120-o205 17·G·12D-0205-AVG 
02/28/06 02128fOS 

NE 10 u 10 u 
10 u 10 u 

NE 10 u 10 u 
H 10 u 10 u 
H TAIJl .. N .. · 10 u 10 u 
HE 10 u 10 u 

10 UR 10 UR 
10 u 10 u . 10 u 10 u 

ISOORIN 20 u 20 u 
ISOPHORONE 10 u 10 u 
ISOSAFROLE 20 u 20 u 

llii 
10 UR 10 UR 
10 u 10 u 

TE 20 u 20 u 
T 10 u 10 u 

E 10 u 10 u 
. 20 u 20 u 

N·NITROSODIMETHYLAMINE 20 u 20 u 
N·NITR 10 u 10 u 

10 u 10 u 
N·NITROSOMORPHOLINE 10 u 10 u 
N-NITROSOPIPERIDINE 10 u 10 u 
N-NITROSOPYRROLIDINE 10 u 10 u 
NAPHTHALENE 10 u 10 u 
NI I HUBENZENE 10 u 10 u 

1 

o~ o-rR1ETHY1. PHOSPHOROTI<OATE 
E . 10 u 10 u 
.AMINOlAZOBENZENE 20 u 20 u 
ROBENZENE 10 u 10 u 

PENTACHLORONITROBENZENE 10 u 10 u 
PENTACHLOROPHENOL 25 u 25 u 
PHENACETIN 10 u 10 u 
PHENANTHRENE 10 u 10 u 

~ 
10 u 10 u 
10 u 10 u 
10 u 10 u 

• 
50 u 50 u 
10 u 10 u 

N 
Peatlcldu/PCBs tua/Ll 
4,4'-0uu 0.1 u 0.1 u 
4,4'·DDE 0.1 u 0.1 u 
4.4'·DDT 0.1 u 0.1 u 
ALDRIN 0.05 u 0.05 u 
ALPHA·BHC 0.05 u 0.05 u 
I ALPHA-CHLORDANE 0.05 u 0.05 u 

0.5 u 0.5 u 
0.5 u 0.5 u 

~AROCLOR·1232 o.s u 0.5 u 

• 

GROUNDWATER DATA 
SWMU 16AND17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 
17MW12D. 1 17MW14D 
17·G·120.02os-D 17 17-0·140-0305 
02128/06 02/27/05 03/09/05 

10 u 10 u 
10 u 10 u 

· 10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 

10 u 10 u 

10 u 10 u 

10 u 10 u 

10 u 10 u 

10 u 10 u 
10 u 10 u 

25 UR 25 UR 

10 u 10 u 
10 u . 10 UR 

10 u 10 u 

0.1 u 0.1 u 
0.1 u 0.1 u 
0.1 u 0.1 u 
0.05 u 0.05 u 
0.05 u 0.05 u 
0.05 u 0.05 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 

• 

017 
17MW16D 
17..Q.15D-0305 
03/09/05 

10 UR 
10 UR 
10 UR 
10 UR 
10 UR 
10 UR 

10 UR 

10 UR 

10 UR 

10 UR 

10 UR 
10 UR 

25 UR 

10 UR 
10 UR 

10 UR 

0.1 u 
Q,1 u 
0.1 u 

0.05 u 
0.05 u 
0.05 u 
0.5 u 
0.5 u 
0.5 u 

017 017 017 
17MW16D 17MIP40-TW49-MW161 17MW17D 
17·G·160.0305 17..Q.161-0305 17·G·170·0305 
03108/05 03/08/05 03/08/05 

10 u 10 u 10 u 
10 u 10 u 10 u : 10 u 10 u 10 u 
10 u 10 u 10 u 
1U u 10 u 10 u 
10 u 10 u 10 u 

10 u 10 u 10 u 

10 u 10 u 10 u 

10 u 10 u 10 u 

10 u 10 u 10 u 

10 u 10 u 10 u 
10 u 10 u 10 u 

25 u 25 UR 25 !JR 

10 u 10 u 10 u 
10 u 10 UR 10 UR 

10 u 10 u 10 u 

0.1 u 0.1 u 0.1 u 
0.1 u 0.1 u 0.1 u 
0.1 u 0.1 u 0.1 u 

0.05 u 0.05 u 0.05 u 
0.05 u 0.05 u 0.05 u 
0.05 u 0.05 u 0.05 u 
0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 

• 



• 
• 0 

254 
AROCLOR-1260 
BETA·BHC 
CHLORDANE 
DElTA·BHC 
DIELDRIN 
ENDOSULFAN I 

FANll 
FAN SULFATE 

E 

AN El 
E 

e 

TO 

' 
DISULFOTON 
ETHYL PARATHION 
FAMPHUR 
METHYL PARATHION 
0 O.O·TRIETHYL PHOSPHOROTHIOATE 
PHORATE 
SULFOTEPP 
THIONAZIN 

~U~\ 
Vt-x 

I DINOSEB 
E 
1 E 
1 
2, 
2, 
2 
2·AUINO I I 1.UENE 

3-NITROTOL 
4-AMIN0-2,6-0INITROTOLUENE 
4-NITROTOLUENE 
HMX 
NITROBENZENE 
ROX 
TeTRYL 

017 1017 

• GROUNDWATER DATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 

~ 
D 17MW12D 

=:ii° 
17MW13S 17MW14D 

17-G-120-0205-AVG D-0205-D 17-G-138-0205 17·0-140-0305 
02/28/05 0'1127/05 03/09/05 

0.5 u 0.5 u 0.5 u 
u 0.5 u 0.5 u 

0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 
0.05 u 

~ 
0.05 u 

0.5 u 
0.05 u 0.05 u 0.05 u 
0.1 u 0.1 u 0.1 u 

0.05 u 0.05 u 0.05 u 
0.1 u 1 0.1 u 0.1 u 
0.1 u 0.1 u 0.1 u 0.1 u 
0.1 u 0.1 u 0.1 u 0.1 u 
0.1 u 0.1 u 0.1 u 0.1 u 
0.1 u 0.1 u 0.1 u 0.1 u 

0.05 u 0.05 u 0.05~ 
0.05 u 

u 0.05 u 0.05 u 0.05 u 
u 0.05 u 0.05 0.05 u 

0.05 u 0.05 u 0.05 u 

o;~ 0.5 u 0.5 u 
1 u 1 u 

1.9 u :::1: 1.9 u 1.9 u 
1.9 u 1.9 u 1.9 u 
1.9 u 1.9 u 1.9 u 
1.9 u 1.9 u 1.9 u 
1.9 u 1.9 u 1.9 u 
1.9 u 1.9 u 1.9 u 
1.9 u 1.9 u 1.9 u 
1.9 u ±[It 1.9 u 
1.9 u 1.9 u 

1.5 u F 1.5 u 
1 u 1 u 

2.5 u 2.5 u .. 

0.16 u 0.16 u 0.16 u 0.16 u 

~ 
0.16 u 0.16 u 0.16 u 

J 0.16 u 0.16 u 0.16 u 
0.31 u 0.31 u 0.31 u 

0.31 u 0.31 u 0.31 u 0.31 u 
0.31 u 0.31 u 0.31 u 0.31 u 
0.31 u 0.31 u 0.31 u 0.31 u 
0.31 u 0.31 u 0.31 u 0.31 u 
0.31 u 

I 
0.31 u 0.31 u 

0.31 u 0.31 u 0.31 u 
0.31 u 0.31 u 0.31 u 
0.16 u 0.16 u 0.16 u 
0.16 u 0.16 u 
0.39 u . 0.39 u 

83of96 

• 
017 ~ 017 017 
17MW15D 7MW16D 17MIP40-TW49-MW161 17MW17D 
17-6·15 161).()3()5 17·G· 16l-0305 17·G·170·0305 
03I09I05 03/08/05 03/08/05 03108/05 

0.5 u 

=m= 
0.5 u 0.5 u 

0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 

0.05 u 0.05 u 0.05 u 0.05 u 

0.05 u 0.05 u 0.05 u 0.05 u 
0.1 u 0.1 u 0.1 u 0.1 u 

0.05 u 0.05 u 0.05 u 0.05 u 
0.1 u 0.1 u 0.1 u 0.1 u 
0.1 u 0.1 u 0.1 u 0.1 u 
0.1 u 0.1 u 0.1 u 0.1 u 
0.1 u 0.1 u 0.1 u 0.1 u 
0.1 u 0.1 u 0.1 u 0.1 u 

0.05 u 0.05 u 0.05 u 0.05 u 
0.05 u 0.05 u 0.05 u 0.05 u 
0.05 u 0.05 u 0.05 u 0.05 u 
0.05 u 0.05 u 0.05 u 0.05 u 

0.5 u 0.5 u 0.5 u 0.5 u 
1 u 1 u 1 u 1 u 

I 

0.23 u 0.2 u 0.23 u 0.28 u 
0.23 u 

::ju 
0.23 u I 0.28 u 

0.23 u 0.23 u 

~ 0.44 u 
0.39 ~ 0.45 u 

0.44 u 0.45 u 
0.44 u 0.39 u 0.45 u 0.55 u 
0.44 u 0.39 u 0.45 u 0.55 u 
0.44 u 0.39 u 0.45 u 0.55 u 
0.44 u 0.39 u 0.45 u 0.55 u 
0.44 u 0.39 u 0.45 u 0.55 u 
0.44 u 0.39 u 0.45 u 0.55 u 
0.23 u 0.2 u 0.23 u 0.28 u 
0.23 u 0.2 u 0.23 u 0.26 u 
0.56 u 0.49 u 0.57 u 0.69 u 



SWMU 

ii 
017 

-1e Location 17MW12D 
SamDle Number 
Sample Date 02/28/05 
lnoraanlca lun1L1 
ALUMINUM 70.6 u 70.6 u 
ANTIMONY 3.54 u 3.54 u 
ARSENIC 22.7 22.7 
BARIUM 3.4 3.4 
BERYLLIUM 0.40 u 0.4 u 
CADMIUM 2.5 u 2.5 u 
CALCIUM 46000 46000 
CHROMIUM 1.6 u 1.6 u 

4.3 u 4.3 u 
2.52 u 

3550 
2.07 u 2.07 u 

IUM 

~ 
3100 

39 139 
0.02 u 
11.6 u 

2070 2070 
4.08 u 4.08 u 

SILVER 3.93 u 3.93 u 
SODIUM 61800 61800 
THALLIUM 4.26 u 4.26 u 
VANADIUM 5.07 u 5.07 u 
ZINC 3.1 u 3.1 u 
MiscellaMou8 Pwamatenl fun/LI 

CYANIDE I 10 u I 10 u 
PetroleumH S lrnnlLI 

I TOTAL Pt: 1 HI." EUM HYDROCARBONS I I 

• 

-

GROUNDWATER DATA 
SWMU 16 AND 17 

NWS CHARLESlON, SOUTH CAROLINA 

1017 017 017 
117MW12D 17MW13S 17MW14D 

17·G-13S-0205 17-0-140-0305 
02127/05 03IOt/05 

118 u 138 
3.54 u 3.54 u 
2.81 u 2.81 u 

22.6 210 
0.40 u 0.44 u 
2.29 u 2.29 u 

4710 929000 
1.0 u 3.1 u 
4.3 u 187 

2.52 u 2.52 u 
84 88400 

2.07 u 2.07 u 
825 107000 
13.8 3890 

'M 4 
3 

000 
4.7 u 4.4 u 

5.07 u 5.07 u 
I 11.6 u I 3.2 u 

I I 10 u I 10 u 

I I I 

• 

017 1017 017 017 
17MW15D R305 17MIP40-TW49-MW161 17MW17D 
17-G-15D-0305 17-tl-16M)305 17·G·170-0305 
03/09l05 03/08/05 03108/05 

84.4 u 

~ 
66.6 u 53.4 u 

3.54 u 3.54 u 3.54 u 
2.81 u 2.81 u 2.81 u 

21 17.8 127 11.8 
0.40 u 0.40 u 0.55 u 0.40 u 
2.29 u 2.29 u 4.2 u 2.29 u 
79200 83600 798000 52700 

I 
1.7 u 3.2 u 1.0 u 
4.3 u 127 4.3 u 

2.52 u =Ii 2.52 u 
1350 990 

2.07 u 2.07 u 
15500 161000 9890 

258 297 1490 215 
0.02 u 0.02 u 0.02 u 0.02 u 
11.6 u 11.6 u 56.1 u 16.5 u 

6200 8020 5060 7200 
4.08 u 

f:l1 
4.08 u 4.08 u 

3.93 u 3.93 u 3.93 u 
107000 1960000 120000 

4.26 u 4.26 u 4.26 u 
5.07 u I 5.07 u 5.07 u 5.07 u 
6.0 u 4.2 u 9.2 2.9 u 

I 10 u I 10 u 10 u 10 u I 

I I 

• 



• 
SWMU 017 
Sample Location 17MIP41· TW50-MW171 
SamDle Number 1NM7!-0205 
Sample Date 02/26/05 
Volatile Oraanlcs luniu 
11, 1,2-TETRACHLOROETHANE 
.1, 1, 1-TRICHLOROETHANE SU 
1, 1,2,2-TETRACHLOROETHANE 5 u 
1, 1,2-TRICHLOROETHANE 5 u 
1, 1,2-TRICHLOROTRIFLUOROETHANE 5 u 
1, 1-DICHLOROETHANE 5 u 
1, 1-DICHLOROETHENE 5 u 
1,2,3-TRICHLOROPROPANE 
1,2,4-TRICHLOROBENZENE 5 u 
1,2,4-TRIMETHYLBENZENE 
1,2-DIBROM0-3-CHLOROPROPANE 5 u 
1,2-DIBROMOETHANE s u 
1,2-DICHLOROBENZENE 5 u 
1,2-DICHLOROETHANE 5 u 
1,2-DICHLOROPROPANE 5 u 
1,3,5-TRIMETHYLBENZENE 
1,3-DICHLOROBENZENE 5 u 
1,4-DICHLOROBENZENE 5 u 
1,4-DIOXANE 
2-BUTANONE 5 u 
2-CHLOROETHYL VINYL ETHER 
2-HEXANONE 5 u 
3-CHLOROPROPENE 
4-METHYL-2-PENTANONE 5 u 
ACETONE 5 UR 
ACETONITRILE 
ACROLEIN 
ACRYLONITRILE 
BENZENE 5 u 
BROMODICHLOROMETHANE 5 u 
BROMOETHANE 
BROMOFORM 5 u 
BROMOMETHANE 5 u 
CARBON DISULFIDE 5 u 
CARBON TETRACHLORIDE 5 u 
CHLOROBENZENE 5 u 
CHLORODIBROMOMETHANE 5 u 
CHLOROETHANE 5 u 
CHLOROFORM s u 
CHLOROMETHANE 5 u 
CHLOROPRENE 
CIS· 1,2-DICHLOROETHENE 5 u 
CIS· 1,3-DICHLOROPROPENE 5 u 
CYCLOHEXANE 5 u 
DIBROMOMETHANE 
DICHLORODIFLUOROMETHANE 5 u 
ETHYL METHACRYLATE 
ETHYLBENZENE 5 u 
ISOBUTANOL 
ISOPROPYLBENZENE 5 u 

017 
17MW18D 
17·G· 180-0205 
02126/05 

s u 
5 u 
5 u 
5 u 
5 u 
5 u 

5 u 

s u 
5 u 
5 u 
5 u 
5 u 

5 u 
5 u 

5 u 

5 u 

5 u 
5 UR 

5 u 
5 u 

5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 

5 u 
5 u 
5 u 

5 u 

5 u 

5 u 

• 
GROUNDWATER DATA 

SWMU 16 AND 17 
NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 
17MW21S 17MW23S 17TW01S 
17·G·21S-0205 17·G·23S-0205 1 Nl•Cl1 ·0302 
02115/05 02/24/05 03/07/02 

s u SU SU 
5 u 5 u 12 
5 u 5 u 34 
5 u 410 30 
5 u SU 5U 
5 u 5 u 4 J 

5 u 5 u 5 u 

5 u 5 u s u 
5 u 5 u 5 u 
5 u 5 u 5 u 
5 u s u 5 u 
5 u 5 u 5 u 

5 u 5 u 5 u 
5 u 5 u 5 u 

5 UR 5 UR 5 u 

5 u 5 u 5 u 

5 u 5 u s u 
5 UR 5 UR 5 u 

5 u 5 u 21 
5 u 5 u 5 u 

5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 
5 u ·su 5 u 
5 u 5 u 5 u 
5 u 5 u 35 
5 u 5 u 5 u 

0.7 J 5 u 350 J 
5 u 5 u 5 u 
5 u 5 u 5 u 

5 u 5 u 6 

5 u 5 u 5 u 

5 u 5 u 5 u 

85 of96 

• 
017 017 017 017 017 
17TW02S 17TW03 17TW04S 17TW05S 17TW06D 
17.Q.02-0302 17-(l-03-0302 17-Q-04-0302 17..Q-05·0302 17·0·060-0302 
03/07/02 03/07/02 03/07/02 03/08/02 03/08/02 

s u s u s u 5 u 5 u 
5 u s u 5 u 5 u 5 u 
5 u s u 5 u 5 u 5 u 
170 5 u 5 u 5 u 5 u 

5 u s u 5 u 5 u 5 u 
s u SU 5 u 5 u 5 u 

s u s u s u 5 u 5 u 

5 u s u s u 5 u 5 u 
s u s u s u 5 u 5 u 
5 u s u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 5 u 

5 u 5 u 5 u 5 u 5 u 
s u s u 5 u 5 u 5 u 

5 u 5 u 5 u 5 u 5 u 

5 u 5 u 5 u 5 u 5 u 

5 u 5 u 5 u 5 u 5 u 
5 UR 5 UR 5 UR 5 UR 5 UR 

5 u 5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 5 u 

5 u 5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 5 u 

11 5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 5 u 

5 u 5 u 5 u 5 u 5 u 

5 u 5 u 5 u 5 u 5 u 

5 u 5 u 5 u 5 u 5 u 



SWMU 017 017 
Sample Location 17MIP41·TWSO-MW171 17MW18D 
Samole Number 17·G· 171-0205 17·G·180-0205 
SamoleDate 02/26/05 02/26/05 
M+P·XYLENES 10 u 10 u 
METHACRYLONITRILE 
METHYL ACETATE 5 u SU 
METHYLCYCLOHEXANE 5 u 5 u 
METHYL IODIDE 
METHYL METHACRYLATE 
METHYL TERT·BUTYL ETHER 5 u 5 u 
METHYLENE CHLORIDE 5 u s u 
0-XYLENE 5 u 5 u 
PENTACHLOROETHANE 
PROPIONITRILE 
STYRENE 5 u 5 u 
TETRACHLOROETHENE 5 u 5 u 
TOLUENE 5 u 5 u 
TOTAL 1,2·DICHLOROETHENE 10 u 10 u 
TOTAL XYLENES 15 u 15 u 
TRANS· 1,2·DICHLOROETHENE 5 u 5 u 
TRANS-1,3-DICHLOROPROPENE 5 u 5 u 
TRANS-1,4-DICHLOR0-2-BUTENE 
TRICHLOROETHENE 0.3 J 5 u 
TRICHLOROFLUOROMETHANE 5 u 5 u 
VINYL ACETATE 
VINYL CHLORIDE 5 u 5 u 
Semlvolatile Oraanics fun/LI 
1,1-BIPHENYL 10 UJ 10 u 
1 2,4 5-TETRACHLOROBENZENE 
1,3,5-TRINITROBENZENE 
1,3-DINITROBENZENE 
1 4-NAPHTHOQUINONE 
1,4-PHENYLENEDIAMINE 
1 ·NAPHTHYLAMINE 
2,2'-0XYBIS(1·CHLOROPROPANEl 10 UJ 10 u 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 2S u 25 u. 
2,4,6-TRICHLOROPHENOL 10 u 10 u 
2,4-DICHLOROPHENOL 10 u 10 u 
2,4-DIMETHYLPHENOL 10 u 10 u 
2,4-DINITROPHENOL 25 u 25 u 
2,4-DINITROTOLUENE 10 UJ 10 u 
2,6-DICHLOROPHENOL 
2,6-DINITROTOLUENE 10 UJ 10 u 
2-ACETYLAMINOFLUORENE 
2-CHLORONAPMTMALENE 10 UJ 10 u 
2-CHLOROPHENOL 10 u 10 u 
2-METHYLNAPHTHALENE 10 UJ 10 u 
2-METHYLPHENOL 10 u 10 u 
2-NAPHTHYLAMINE 
2-NITROANILINE 25 UJ 25 u 

. 2-NITROPHENOL 10 u 10 u 
2-PICOLINE 
3&4-METHYLPHENOL 

• 

GROUNDWATER DATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 
17MW21S 17MW23S 17TW01S 
17·G·21S-0205 17·G·23S-0205 17-0-01-0302 
02/15/05 02/24/05 03/07/02 

10 u 10 u 

s u 5 u 5 u 
5 u 5 u 5 u 

s u SU 5 u 
s u 5 u 5 u 
5 u s u 

5 u 5 u 5 u 
23 2 J 5 u 

5 u 5 u 48 
0.7 J 10 u 
15 u 15 u 5 u 
s u 5 u 5 u 
5 u 5 u 5 u 

5 u 25 31000 
5 u 2 J 5 u 

5 u 5 u 6 

10 u 10 u 

1o·u 10 u 

10 u 25 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
25 u 25 u 
10 u 10 u 

10 u 10 u 

10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 

2S u 25 u 
10 u 10 u 

• 

017 017 017 017 017 
17TW02S 17TW03 17TW04S 171WOSS 171W06D 
17-0-02-0302 17-0-03·0302 17-0-04-o302 17·0·05·0302 17·0-060-0302 
03/07/02 03/07/02 03/07/02 03/08/02 03/08/02 

5 u 5· u s u 5 u 5 u 
s u 5 u SU 5 u 5 u 

5 u 5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 5 u 

5 u 5 u 5 u 5 u 5 u 
110 5 u 5 u 5 u 5 u 

s u 5 u 72 5 u 5 u 

5 u 5 u 5 u 5 u 5 u 
5 u s u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 5 u 

7 5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 5 u 

5 u 5 u 5 u 5 u 5 u 

• 



• 
~ 

017 
17MIP41-TWSO-MW171 

~UJ 
~ ' 

T 25 UJ 
4,6-DINITR0-2·METHYLPHENOL ' 25 u 
4-AMINOBIPHENYL 
4-BROMOPHENYL PH ER 10 w 
4·CHLOR0-3-METHYLP 10 u 
4-CHLOROANIUNE 10 UJ 

~LPHENYLETHER 

= 
10 w 

OL 10 u 
25 UJ -DE 25 u 

E 
ANTHRACENE 
YLAMINE 

A 10 UJ 
ACENAPHTHYLENE 10 UJ 
ACETOPHENONE 10 UJ 
ANILINE 
ANTHRACENE 10 UJ 
ARAMITE 
ATRAZINE 10 UJ 
BENZALDEHYDE 10 UR 

ANTHRACENE 10 w 
PYRENE 10 w 
FLUORANTHENE 10 UJ 

ERYLENE 10 UJ 
ORANTHENE I 10 w 

0.11Y !METHANE 10 UJ 
YLETHER 10 UJ 

LI ETHER 
TE 10 UJ 

BUTYLBENZVLPHTHALATE 10 UJ 
CAPROLACTAM 10 UJ 
CARBAZOLE 10 UJ 
CHLOROBENZILATE 

~ 
CHRYSENE 

DI ~ 
Dl-N-OCTYL 10 w 
OIALLATE 
DIBENZO{A,H)ANTHRACENE 10 UJ 
DIBENZOFURAN 10 UJ 
DIETHYL PHTHALATE 10 UJ 
DIMETHOATE 
DIMETHYL PHTHALATE 10 UJ 
DINOSEB 
ETHYL METHANE SULFONATE 
ETHYL PARATHION 

017 
17MW18D 
17-Crt BD-0205 
02/26/05 

10 u 

25 u 
25 u 

10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
25 u 

10 u 
10 u 
10 u 

10 u 
10 u 

10 UR 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
3 J 

10 u 

10 u 
10.U 
10 u 

10 u 
: 

• 
GROUNDWATER DATA 

SWMU 18 AND 17 
NWS CHARLESTON, SOUTH CAROLINA 

017 017 1017 
17MW21S 17MW23S 

r7TW01S 
17-G-218-0205 1 T-C;.238-02os 
02/15/05 02/24/05 

10 u 10 u 

25 u 25 u 
25 u 25 u 

10 u 10 u 
10 u 10 u 
10 u mu 
10 u u 
10 u 10 u 
25 u 25 u 
25 u 25 u 

:f 10 u 10 u I 

10 u 10 u 
10 u 10 u 

10 u 10 u 

10 u 10 u 
10 u 10 UR 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 

10 u 10 u 
10 u 10 u 
10 u 10 u 

10 u 10 u 
10 u 10 u 
10 u 10 u 

10 u 10 u 
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• 
017 017 017 

~f 
17TW02S 17TW03 17TW04S 17TW06D 
17-0-02-0302 17.Q.03.0302 17..Q.04.-0302 17-Q-060-0302 
03/07/02 03/07/02 03/07/02 03/08/02 

I 

I 



~ 
sa 171 
Samn,.. Number 
Sanmle Date 
FLUORANTHENE 10 UJ 
FLUORENE 10 UJ 
HEXACHLOAOBENZENE 10 UJ 
HEXACHLOAOBUTADIENE 10 UJ 
HEXACHLOAOCYCLOPENT ADI ENE 10 UJ 
HEXACHLOROETHANE 10 UJ 
HEXACHLOROPHENE 
HEXACHLOAOPROPENE 

DlPYRENE 10 UJ 

10 w 

E 
METHYL METHANE SULFONATE 
N·NITROSO·Dl·N·BUTVLAMINE 
N·NITROSQ.Dl·N-PROPYLAMINE 10 UJ 

~ 
ETH . 10 UJ 

N 
N 
-

N-
NAPHTHALENE 10 UJ 
NITROBENZENE 10 UR 

-PHOSPHOROTHIOATE 

INOlAZOOENZENE 
BENZENE 

~"""'ENZENE HENOL · 25 UR 

10 UJ 
10 u 

. 10 UJ 

ilF 
Pestlcides/PCBs tu<ilL1 
44'-DOD 0.1 u 
44'-00E 0.1 u 
4,4'·DDT 0.1 u 
ALDRIN 0.05 u 
ALPHA·BHC 0.05 u 
ALPHA-CHLORDANE 0.05 u 
AROCLOR-1016 0.5 u 
AROCLOR-1221 0.5 u 
AROCLOR-1232 0.5 u 

• 

GROUNDWATER DATA 
SWMU 16AND 17 

NWS CHARLESTON, SOUlM CAROLINA 

m ~ 
017 1017 

17MW18D 17MW23S 1 1S 
17-G·18D-0205 5 17-G-23$-0205 
02/26/05 02/24/05 

10 u 10 u 10 u 
10 u 10 u 10 lJ 
10 u 10 u 10 u 
10 u to u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 

10 u 10 u I 

10 u 10 u 10 u 

10 u 10 u 10 u 

10 u 10 u 10 u 

10 u 10 u 10 u 
10 u 10 10 u 

25 UR 25 u 25 UR 

10 u 10 u 10 u 
10 u 10 u 10 u 

10 u 10 u 10 u 

0.1 u 0.1 u 0.1 u 
0.1 u 0.1 u 0.1 u 
0.1 u 0.1 u 0.1 u 
0.05 u 0.05 u 0.05 u 
0.05 u 0.05 u 0.05 u 
0.05 u 0.05 u 0.05 u 
0.5 u 0.5 u 0.5 u 
0.5 U. 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 

• 

017 

~ 
017 

~ 
017 

1TfW02S 17TW04S 1nwooo 
17-0-02--0302 17-Q.04-0302 17-0-060-0302 
03/07/02 03/07/02 03/08/02 

I 

I 

• 



• 
SWMU 017 017 
Samnle Location 17MIP41-TW50.MW171 17MW18D 

- 17-<i·171-0205 1NM8D-0205 
02126/0S 02/26/05 

0.5 u 0.5 u 
0.5 u 0.5 u 

AROCLOA-1254 0.5 u 0.5 u 
AROCLOR-1260 - 0.5 u 0.5 u 
BETA·SHC 0.05 u 0.05 u 
CHLORDANE 

c 0.05 u 0.05 u 
0.1 u 0.1 u 

ANI 0.05 u 0.05 u 
ANH 0.1 u 0.1 u 

SULFATE 0.1 u 0.1 u 
EN 0.1 u 0.1 u 
ENDRIN 0.1 u 0.1 u 
ENDRIN 0.1 u 0.1 u 

0.05 u 0.05 u 
0.05 u 0.05 u 
0.05 u 0.05 u 

HEPTACHLOA EPOXIOE 0.05 u 0.05 u 
KEPONE 

I[ 
0.5 u 0.5 u 
1 u 1 u 

tun/LI 

FAMPHUR 

~ROTHIOATE 
PHORATE 
SULFOTEPP 
THIONAZIN 

~ 1 0.28 u 0.16 u 
E 0.28 u 0.16 u 

~NE 0.28 u 0.16 u 
E 0.55 u 0.31 u 

0.55 u 0.31 u 
2•AMIN<).4,t1-: nv1 _Lf .. N .. u 0.31 u 

~e 
u 0.31 u 

0.31 u 
0.55 u -- 0.31 u 
0.55 u 0.31 u 

HMX 0.55 u 0.31 u 
NITROBENZENE 0.28 u 0.16 u 
ROX 0.28 u 0.16 u 
TETRYL 0.69 u 0.39 u 

• 
GROUNDWATER DATA 

SWMU 16 AND 17 
NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 
17MW21S 17MW23S 171W01S 
17·G·21S.0205 17-G-23$.0205 17-0-01--0302 
02/15105 02/24/05 03/07/02 

0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 

0.05 u 0.05 u 

0.05 u 0.05 u 
0.1 u 0.1 u 

0.05 u 0.05 u 
0.1 u 0.1 u 
0.1 u 0.1 u 

- 0.1 u 0.1 u 
0.1 u 0.1 u 
0.1 u 0.1 u 

~~ 
0.05 u 
0.05 u 

0.05 u 0.05 u 
0.05 u 0.05 u 

0.5 u 0.5 u 
1 u 1 u 

I 

0.3 u. 0.16 u 
0.3 u 0.16 u 
0.3 u 0.16 u 
0.59 u 0.31 u 
0.59 u 0.31 u 
0.59 u 0.31 u 
0.59 u =i ~ 0.59 u 
0.59 u 
0.59 u 0.31 u 
0.59 u 0.31 u 
0.3 u 0.16 u 
o.3 u 0.16 u 

0.74 u 0.39 u 

89 0196 

• 
017 017 017 017 017 
1nwo2s 171W03 171W04S 17TW05S 171W060 
17-0-02--0302 17..0-03-0302 17.Q.04.0302 17-0-05-0302 17·0·060·0302 
0:W7/02 03/07/02 03/08/02 03108/02 

,_ 



SWMU 017 017 
Samnle Location 17MIP41-TW50-MW171 17MW18D 
samniaNumber 17.Q-17Ml205 17·0.18D-0205 -•Date 02/26/05 02/26IOS 
lnm'nAnlCS (ua/Ll· 
ALUMINUM 168 53.7 u 
ANTIMONY 3.54 u 3.54 u 
ARSENIC 2.81 u 2.8 u 
BARIUM 206 113 
BERYLLIUM 0.47 0.42 
CADMIUM 2.29 u 2.29 u 

927000 500000 
M 1.6 u 2.4 u 

COBALT 30.2 27 
COPPER 2.52 u 2.52 u 
IRON 90700 52700 
LEAD 2.07 u 2.07 u 

79100 86700 
1910 2340 

0.02 u 0.02 u 
11.6 u 11.6 u 

POTASSIUM 6820 12700 
SELENIUM 4.08 u 4.08 u 
SILVER 3.93 u 3.93 u 
S•Jt IUM 1470000 982000 
THALUUM 4.26 u 4.26 u 

~ 
5.07 u 5.07 u 
5.9 u 7.0 u 

Miscellaneous Parameters Cua/L\ 
I CYANIDE I 10 u I 10 u I 
PetroleUmH (mtill.l 

I TOTAL PETROLEUM HYOROCAR,... lN$ I I I 

• 

QAOUNDWATEA DATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 
17MW21S 17MW23S 17TW01S 
17-G-218-0205 17..0-238-0205 17-0-01-9302 
02/15/05 02/24/05 03/07/02 

463 u 52.9 u 
3.54 u 3.54 u 
2.81 u 4.2 u 

103 55.4. 
0.43 0.40 u 

0.41 u 0.41 u 
30400 21200 
2.3 u 1.1 u 
4.3 u 5.5 
2.52 u 2.52 u 
52.3 u 2460 
2.07 u 2.07 u 

6740 7580· 
106 81.1 

0.05 u 0.02 u 
13.9 11.8 u 

10800 1810 
4.08 u 4.08 u 
3.93 u 3.93 u 
42500 55700 

4.26 u 4.26 u 
5.07 u 5.07 u 

24.8 . 32.9 

10 u I 10 u I 

I I 

017 017 017 017 017 
171W02S Bf 171W04S 17TW05S E 17..Q-02-0302 3-0302 17.Q.04..0302 17-!l·-OS-0302 -0302 
03/07/02 102 08/07/02 03/08/02 

I 

I I I I I I 

I I I I I 

• 



• 
SWMU 017 017 
SamDle Location 17TW06S 17TWO'l'D 
Samole Number 17-Q.06&-0302 17· ""'1700302 
SamoleDate 03I09I02 03/08/02 
Volatile 
111 2·TET NE 

SU SU 
NE SU 5 u 

sU SU 
1 RO ETHANE SU sU 
1 s u s u 
1 s u SU 
1 ANE 
1,2,4·TRICHLOR BENZENE SU SU 

PANE SU s u 
MOETHANE SU SU 

L SU SU 
SU s u 

1, SU SU 
1,3 E 
1, E SU s u 
1 NE SU 5 u 
1,4-DIOXANE 

E" 
5U SU 

SU SU 

SU s u 
SUR SUR 

ACRYLONITRILE 
BENZENE SU 5 u 
BROMOD~ANE SU SU 
BROM01: 
BROMOFORM s u 5 u 
BROMOMETHANE SU 5 u 

E sU SU 
CA LORI OE SU s u 
CHL SU SU 
CHL !MANE 5 u SU 
CH LOR SU s u 
CH LOR SU SU 

METHANE SU SU 
NE 
LoROETHENt: SU s u 
LOROPROPENE SU SU 

5 u s u 
D 
DICH ETHANE s u SU 
ETHY TE 
ET SU s u 

ANOL 
PYLBENZENE SU SU 

• GROUNDWATER DATA 
SWMU 16 AND 17 

!WIS CHARLESTON, SOOTH CAROLINA 

017 017 1017 
17TW07S 17TW08D E 17-0-07$.(1302 17..Q.080-0302 
03/07/02 03/08/02 

SU SU s u 
SU SU SU 
SU SU SU 
5 u 5 u s u 
SU s u s u 
SU s u SU 

s l:J SU SU 

s u SU s u 
5 u SU 5 u 
s u SU SU 
s u SU s u 
s u SU s u 

. s u SU s u 
s u SU 5 u 

s u SU SU 

SU s u 5 u 

s u 5 u SU 
SUR 5 UR SUR 

s u su· s u 
s u SU s u 

s u SU SU 
SU 5 u s u 
SU SU s u 
s u s u s u 
s u s u SU 
SU s u s u 
s u 5 u 5 u 
SU SU s u 
SU SU SU 

s u s u SU 
SU 5 u SU 
5 u s u SU 

SU 5 u s u 

s u s u SU 

5 u s u SU 

91 of96 

017 

~ 
s u 
SU 
SU 
s u 
s u 
SU 

SU 

s u 
s u 
SU 
SU 
SU 

SU 
5 u 

SU 

SU 

s u 
s u 

SU 
s u 

5 u 
SU 
s u 
SU 
SU 
s u 
SU 
SU 
s u 

SU 
s u 
s u 

SU 

SU 

- SU 

• 
017 017 . 017 
17TW09S 1 1nw1os 
17-0-09&.0302 1 17-0-1 OS-0302 
03/09/02 03/08/02 03/08/02 

SU 5 u 5 u 
5 u 5U 5 u 
s u s u s u 
s u SU SU 
s u fi u s u 
s u ... u s u 

SU s u 5 u 

SU SU SU 
5 u SU 5 u 
s u s u s u 
s u 5 u 5 u 
SU 5 u 5 u 

SU s u 5 u 
s u 5 u 5 u 

SU s u 5 u 

SU 5 u 5 u 

SU 5 u 5 u 
SU 5 UR 5 UR 

SU s u 5 u 
SU s u 5 u 

SU s u 5 u 
SU s u 5 u 
s u SU 5 u 
5 u s u 5 u 
s u 5 u 5 u 
s u 5 u 5 u 
SU s u 5 u 
SU SU s u 
s u s u 5 u I 

s u ) s u 5 u 
SU 5 IJ 5 u 
s u 5 u 5 u 

s u SU 5 u 

SU SU 5 u 

s u SU 5 u 



SWMU 017 017 
Samole Location 1TrW06S 17TW070 
samnle Number 17.Q.06S.0302 17-Q.0700302 

Sample~ 03/08/02 03/08/02 
M+P•ll.YL 
METHACR 
METHYL ACETATE 5 u 5U 
METHYLCYCLOHEXANE SU 5 u 

IODIDE 
METHACRYLATE 

••·BUTYL ETHER s u 5U 
METHYLENE CHLORIDE SU s u 
O·XYLENE 
PENTACHLOROETHANE 
PROPION!TRILE 
STYRENE 5U SU 

m;~ENE 5 u 5U 
31 5U 

5 u 5 u 

~ 
SU 5U 
SU SU 

~ENE 5U 5U 
ANE SU 5U 

VINYL CHLORIDE SU s u 
Semlvolatile "'"""'CS tun1L1 
1,1·BIPHENYL . 

~NZENE 

~ ,3-DINITROBENZENE 
1,4-NAPHTHOQUINONE 
1 4-PH 
1·NAP 
2,2'·0XYBIS 1 OPANEl 

CH c 

ROPHEN 
PHENOL 

lf 

2,4-DINITROPHENOL 
2,4-DINITROTOLUENE 
2 S·DICHLOROPHENOL 
2,6-DINITROTOLUENE 
2·ACETYLAMINOFLUORENE 
2· .t:Nt: 

~ NE 
. 

-NE 
R 

2PICO 
3&4-METHYLPHENOL 

• 

GROUNDWATER DATA 
SWMU 16AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 
17TW07S 17TW080 17TW06S 
17..Q.078-0302 17..Q.OSD-0302 17..Q.06S.0302 
03/07/02 03/08/02 03/08/02 

5U 5U 5 u 
5U SU SU 

SU s u 5 u 
SU s u s u 

5 u SU 5 u 
5 u SU SU 
5 u SU 87 

SU 5 u 5 u 
5 u 5U 5 u 
SU SU SU 

s u 5U 5U 
5 u SU s u 

s u 5 u su· 

017 
17TW09D 
17-0-090.0802 
03/09/02 

5 u 
s u 

5U 
s u 

5 u 
5U 
SU 

5 u 
5 u 
5U 

5 u 
s u 

5U 

017 017 017 
17TW09S 17TW10D 17TW1oS 
17..Q.OSS-0302 17-Q.100.0302 17-Q.10S-0302 
03/09/02 03/08/02 03/08/02 

5 u 5 u 5 u 
5 u s u s u 

5 u 5 u 5 u 
s u s u 5 u 

s u 5 u 5 u 
5 u 5U SU 

6 1S 98 

SU ti 5 u 
5U 5 u 
5 u s u 

5 u SU 5 u 
S. u SU 5U 

SU 5 u 5 u 

• 



• 
SWMU 
Samole Location 
Sample Number 

Ii!! E 
I 

E 
. 

ENOL 
4-AMINOBIPHENYL _ 
4-BROMOPHENYL PHENYL ETHER 
4-CHLOA0-3-METHYLPHENOL 
4-C 
4-C ENYl 

A 
PHENOL 

E 
5-NITR 

CENE 

ACETOPHENONE 
ANILINE 
ANTHRACENE 
ARAMITE 

OE 
HRACENE 

HENE 

BENZVL 
BIS 2·CH ANE 

OR 
OR ER 

BIS 2-ETHYLHE 
PHT TE 

c 
CARBAZOLE 
CHLOROBENZILATE 
CHRYSENE 

"' LPHTHALATE 

ANTHRACENE 

0 TE 
D 

A-TE 
DINOS EB 

_l"UN"TE 
I ETHYL PA 

017 017 
17TW06S 17TW07D 
17.Q.068.0302 17 
03f08J02• 03/08J02 

.. 

• GROUNDWATER DATA 
SWMU 16AND17 

NWS CHARLESTON, SOU1M CAROLINA 

017 h 017 
17TW07S 17TW08S 
17..u-o7S-0302 0-0302 17..Q.08$-0302 
03/07/02 03/08/02 03/08/02 

93of 96 

• 
017 017 017 017 
11TW090 171W09S 17TW10D 11-nv:~ 
17..Q.091).()302 17-Q..095-0302 17-0-tOD-0302 117-Q-
03I09I02 03/09/02 03/08102 m:un8f02 

i 



SWMU 
Samnle Loeation 
:samnle Number 
SamnleDate 
FLUORANTHENE 
FLUOR ENE 
HEXACHLOAOBENZENE 

JIENE 

ENE 
ISODAIN 

E 
METHYL METHANE SULFONATE 
N-NITROSO-Ol-N-BUTYLAMINE 
N-NITROSO-Ol·N·PAOPYLAMINE 

INE 
INE 

N-NITR !NE 
SOMETHYLETHYLAMINE 

N-NITROSOPYAROLIOINE 
NAPHTHALENE 
NITROBENZENE 

PHOSPHOROTHIOATE 
0-TO 
P· DI NZ ENE 
PENT 

ZENE 
CHLOROP 

RENE 
PHENOL 
PAONAMIDE 
PY RENE 
PYRIDINE 
SAFROLE 
SULFOTEPP 
THIONAZIN 
Pmicldel/PC8• (Un/LI 
414·. nJ1· 

4,4'-DDE 
4,4'-00T 
ALDRIN 
ALPHA-BHC 
ALPHA-CHLORDANE 
AROCLOR·1016 
AROCLOR-1221 
AROCLOA-1232 

• 

~2 
017 
17TW07D 
17..Q.0700302 

03.108/02 03/08/02 

I 

GROUNDWATER DATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

011 011 011 
17TW07S 171W08D 1TTW08S 
17.o-01&-0302 17-Q.080.0302 17..Q-08$.0302 
03.107/02 03/08/02 03I08I02 

I 

• 

017 017 017 017 
17TW09D 171W09S 17TW10D 17TW10S 
17-Q.09D-0302 17..Q-09 ...... 302 17..Q.100.0302 17-Q..10&-0302 
0"11""'12 03/09/02 03/08/02 03/08/02 

• 



• 
SWMU 
'""mnle Location 
SamDle Number 

~ 
AROCLOR· 1254 

lif E 
ENOOSULFAN I 
ENDOSULFAN II 

JLFAN SULFATE 

ENORINA 

GAM El 
GAM E 

DE 

OR 

estlcldes (ua/L\ 

MET ION 
o.o. L PHOSPHOROTHlOATE 
PHOAATE 
SULFOTEPP 

~ TP <SILV"~' . 
2.4-D 
OINOSEB 

l!li: 1 
4 

2,4-0INITROTOLUENE 
2,6-0INITROTOLUENE 

ENE 

ENE 
4-NITROTOLUENE 
HMX 
NITRO BENZENE 
ROX 
TETRYL 

017 017 
171W06S 171W070 
17.Q.06S.0302 17..Q.0700302 
03/08/02 03l08l02 

• GROUNDWATER DATA · 
SWMU 16 ANO 17 

NWS CHARLESTON; SOUTM CAROl.INA 

017 

-
017 

171W07S D 171W08S 
17..Q.-075-0302 302 17.Q-088-0302 
03/07/02 2 03/08102 

950196 

• 
017 017 017 017 
171W09D 171W09S 171W10D 1nw1os 
17·0-090-0302 17·0-09S-0302 17.Q-100-0302 17-0-105-0302 
03109/02 03/09/02 03/08/02 03/08/02 



SWllU 017 017 
SarnnM Location 17TW06S 17TW07D 
........,le Number g-Q-06S.0302 17.Q.0700302 
SamDleDate 03I08I02 oa/08/02 
lnornanlca 111ftl1 l 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 

a PPER 
IRON 
LEAD 

M 

MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 

I 

I 

~·-··-·· E I I I 
Petroleum Hydrocarbons (mg/L} 
I TOTAL PETROLEUM HYDROCARBONS 

• 

GROUNDWATER DATA 
SWllU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 
17TW07S 17TW08D 17TW08S 
17.Q.07S-o302 17.r,,,.,,,D-0302 17.Q.088-0302 
03/07/02 03l08/02 03108102 

I I 

• 

I 

017 017 017 017 
17TW09D 17TW09S 17TW10D 171W10S 
17..Q-090..()302 17·Cl-09S-0302 17..Q.1 QD.0302 17·0-108-0302 
03109/02 03/09/02 03/08/02 03/08/02 

I I I 

• 



• 

• APPENDIX E-4 
GROUNDWATER ANALYTICAL RESULTS (SOLUTIONS-IES) 

• 



• 
SWMU 017 017 
Samnle Location 

~ 
17·PSTW·11 

Samnle Number 17·PSTW·11 
SamnrADate 11110/04 

I!' . E 
ETHANE 
HENE. 

48 77 
C OETHENE 190 71 
OICHLORrn IRllQROMt:.IMANE 
ETHANE 0.02 0.04 
ETH ENE 0.59 0.41 
METHANE 53.2 69.2 
Mi.1 HYLENE CHLORIDE 
NAPHTHALENE 
TETRACHLOROETHENE 
TOLUENE 

~E 16 SU 
l 11000 6800 

E 
MllCellaneou• Parameter• 1mn11...1 • I 2.3 4 

I 860 I 1900 I 
I 97 l 130 I 

017 
17-PSTW·12 
17-PSTW·12 
11110104 

5 u 
SU 

0.01 
0.05 
56.6 

5 u 
710 

1.6 I 
510 I 
97 I 

• SWMU17 
SOLUllONs.tES GROUNDWATER DATA 
SUMMARY OF POSmVE DETECTIONS 

SWMU 17 PILOT.SCALE TREATABILITY SnJDY 
NWS CHARLESTON, SOU1H CAROLINA 

017 017 017 
17-PSTW·13 17·PSTW·14 17·PSTW•15 
17-PSTW·13 17.PSTW·14 17·PSTW•15 
11110/04 11110/04 11nOI04 

SU 0.5 u 0.5 u 
100 36 0.5 u 

0,01 0.01 . 0.01 
0.14 0.03 0.02 
18 13.1 10.2 

25 11 0.5 u 
3900 380 1.5 

3.7 4 

~ 1400 I 1420 I 
130 I 160 I 

1 of2 

• 
017 017 017 017 017 017 
17-PSTW-4 17·PS1W·5 17·PSTW"6 17-PSTW·7 17·PSTW·8 17·PSlW-9 
17-PSTW-4 17-PSlW-S 17·PSTW-6 17·PSTW·7 17·PSTW-8 17·PSTW·9 
11/09/04 11/09/04 11mwma 11110/04 11110/04 11/10/04 

50 u 50 u 50 u 50 u 50 u 230 
490 700 590 300 260 170 

0.2 0.12 0.06 0.06 0.06 0.08 
1.09 1.77 1.66 0.55 0.82 0.69 
32.3 49.5 38.6 47.1 89.3 113.9 

50 u 50 u 50 u 50 u 
50~ 35000 49000 49000 30000 39000 

1.6 

~ 
I 1.7 I 1.7 0.5 I 

I 710 I I 520 I 480 51 
I 79 I 39 35 34 



• 

SWMU17 
SOLUTIONS-IES GROUNDWATER DATA 
SUMMARY OF POSITIVE DETECTIONS 

SWMU 17 PILOT-SCAU! lREATABIUlY STUDY 
NWS CHARLESTON, SOU1ll CAROUNA 

• 

017 

17P&-03 

• 



• 

• APPENDIX E-5 
SURFACE WATER ANAL VTICAL RESULTS 

• 



• 
SWMU 016 016 
Sample Location 16SWSD01 16SWSD01 
Sample Number 16-W-01-1001 16-W-01-1001·AVG 
Sample Date 10/16101 10/16/01 
Volatile Organics (ua/L\ 
1, 1, 1,2·TETRACHLOROETHANE 
1, 1, 1-TRICHLOROETHANE s u SU 
1, 1,2,2-TETRACHLOROETHANE s u s u 
1, 1,2-TRICHLOROETHANE s u s u 
1, 1,2· TRICHLOROTRIFLUOROETHANE SU s u 
1, 1-DICHLOROETHANE s u s u 
1, 1 ·DICHLOROETHENE s u s u 
1,2,3-TRICHLOROPROPANE 
1,2,4· TRICHLOROBENZENE s u s u 
1,2-DIBROM0-3-CHLOROPROPANE s u s u 
1,2-DIBROMOETHANE SU s u 
1,2-DICHLOROBENZENE s u s u 
1,2-DICHLOROETHANE s u SU 
1,2-DICHLOROPROPANE s u SU 
1,3-DICHLOROBENZENE 5 u 5 u 
1,4-DICHLOROBENZENE s u s u 
1,4-DIOXANE 
2·BUTANONE s u s u 
2·HEXANONE s u s u 
3·CHLOROPROPENE 
4-METHYL-2-PENTANONE s u s u 
ACETONE 5 u s u 
ACETONITRILE 
ACROLEIN 
ACRYLONITRILE 
BENZENE s u s u 
BROMODICHLOROMETHANE 5 u 5 u 
BROMOFORM 5 u 5 u 
BROMOMETHANE 5 u 5 u 
CARBON DISULFIDE s u s u 
CARBON TETRACHLORIDE s u s u 
CHLOROBENZENE 5 u s u 
CHLORODIBROMOMETHANE s u s u 
CHLOROETHANE SU s u 
CHLOROFORM s u s u 
CHLOROMETHANE s u s u 
CHLOROPRENE 
CIS· 1,2-DICHLOROETHENE 5 u 5 u 
CIS-1,3-DICHLOROPROPENE s u s u 
CYCLOHEXANE 5 u s u 
DIBROMOMETHANE 
DICHLOROOIFLUOROMETHANE 5 u s u 
t:IHYL.M'"'IHAvHTLA'fe 
ETHYLBENZENE s u s u 
ISOBUTANOL 
ISOPROPYLBENZENE s u s u 
METHACRYLONITRILE 
METHYL ACETATE 5 u 5 u 
METHYLCYCLOHEXANE s u s u 
METHYL IODIDE 

• SURFACE WATER DATA 
SWMU 16AND17 

NWS CHARLESTON, SOUTH CAROLINA 

016 016 016 
16SWSD01 16SWSD02 16SWSD03 
16-W·01-1001·D 16-W-02·1001 16-W-03· 1001 
10/16/01 10/16/01 10/18101 

s u 
5 u s u s u 
s u s u SU 
SU s u s u 
s u s u 
s u s u SU 
s u s u s u 

s u 
s u s u SU 
s u s u s u 
SU s u s u 
SU s u s u 
s u s u s u 
s u 5 u s u 
SU 5 u s u 
s u s u 5 u 

100 u 
s u 10 u SU 
5 u 10 u s u 

10 u 
SU 10 u 5 u 
SU 10 u 5 u 

50 u 
50 u 
10 u 

s u 5 u s u 
5 u 5 u 5 u 
SU 5 u 5 u 
s u 5 u 5 u 
SU s u s u 
s u 5 u s u 
5 u s u 5 u 
SU s u s u 
s u s u s u 
s u s u s u 
s u s u s u 

10 u 
SU s u s u 
SU s u 5 u 
5 u s u 

s u 
s u s u s u 

10 u 
SU 5 u 5 u 

6 J 
s u 5 u 

50 u 
SU s u 
s u s u 

10 u 

1 of6 

• 
016 016 016 016 017 
16SWSD04 16SWSD05 16SWSD06 16SWSD07 17SWSD01 
16-W-04-1001 16-W·OS-1001 16-W-o&-1001 16·W·07-1001 17·W·OM001 
10/18/01 10/21/01 10/llltul 10/21/01 10/17/01 

s u s u s u 5 u 5 u 
s u s u s u s u s u 
s u s u SU s u s u 
s u s u s u s u s u 
s u s u s u s u 5 u 
s u s u s u s u 5 u 

s u SU s u s u 5 u 
s u s u s u 5 u 5 u 
s u s u s u 5 u 5 u 
s u s u s u s u 5 u 
s u 5 u s u s u 5 u 
5 u 5 u s u 5 u 5 u 
5 u s u s u s u 5 u 
s u s u s u 5 u s u 

s u s u s u 5 u 5 u 
s u s u s u 5 u 5 u 

s u 5 u s u 5 u 5 u 
s u s u s u s u s u 

s u s u 5 u 5 u 5 u 
5 u 5 u 5 u s u 5 u 
5 u 5 u 5 u 5 u 5 u 
5 u 5 u s u 5 u s u 
s u 5 u 5 u s u s u 
5 u s u s u s u s u 
5 u 5 u 5 u 5 u s u 
5 u 5 u 5 u s u s u 
s u s u s u s u s u 
5 u SU s u SU 5 u 
5 u 5 u s u 5 u 5 u 

5 u 5 u s u 5 u 5 u 
s u 5 u s u 5 u 5 u 
5 u s u s u 5 u 5 u 

5 u 5 u 5 u 5 u 5 u 

s u 5 u 5 u 5 u 5 u 

5 u SU s u 5 u 5 u 

s u 5 u 5 u 5 u 5 u 
s u s u 5 u 5 u s u 



SWMU 016 
Sample Location 16SWSD01 
Samole Number 16-W-01-1001 
Sample Date 10/16/01 
METHYL METHACRYLATE 
METHYL TEAT-BUTYL ETHER '5 u 
METHYLENE CHLORIDE 5 u 
PENTACHLOROETHANE 
PROPIONITRILE 
STYRENE 5 u 
TETRACHLOROETHENE 5 u 
TOLUENE 5 u 
TOTAL XYLENES 5 u 
TRANS-1,2·DICHLOROETHENE 5 u 
TRANS-1,3·DICHLOROPROPENE 5 u 
TRANS· 1,4-DICHLOR0·2·BUTENE 
TRICHLOROETHENE 5 u 
TRICHLOROFLUOROMETHANE 5 u 
VINYL ACETATE 
VINYL CHLORIDE 5 u 

Semivolatile Oraanlcs 1unn..1 
1, 1 ·BIPHENYL 10 u 
1,2,4,5-TETRACHLOROBENZENE 
1,3,5-TRINITROBENZENE 
1,3-DINITROBENZENE 
1.4-NAPHTHOOUINONE 
1.4·PHENYLENEDIAMINE 
1 ·NAPHTHYLAMINE 
2,2'·0XYBIS!1·CHLOROPROPANEI 10 u 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5· TRICHLOROPHENOL 25 u 
2,4,6-TRICHLOROPHENOl 10 u 
2,4-DICHLOROPHENOL 10 u 
2.4·DIMETHYLPHENOL 10 u 
2,4·DINITROPHENOL 25 u 
2.4-DINITROTOLUENE 10 u 
2,6-DICHLOROPHENOL 
2,6-DINITROTOLUENE 10 u 
2·ACETYLAMINOFLUORENE 
2-CHLORONAPHTHALENE 10 u 
2-CHLOROPHENOL 10 u 
2·METHYLNAPHTHALENE 10 u 
2·METHYLPHENOL 10 u 
2-NAPHTHYLAMINE 
2·NITROANILINE 25 u 
2-NITROPHENOL 10 u 
2-PICOLINE 
3,3'-DICHLOAOBENZIDINE 10 u 
3,3'-DIMETHYLBENZIDINE 
3·METHYLCHOLANTHRENE 
3-NITROANILINE 25 u 
4,6-DINITR0·2·METHYLPHENOL 25 u 
4-AMINOBIPHENYL 
4-BROMOPHENYL PHENYL ETHER 10 u 
4-CHLOR0-3-METHYLPHENOL 10 u 

• 

016 
16SWSD01 
16-W-OM001·AVG 
10/16/01 

SU 
5 u 

SU 
5 u 
5 u 
5 u 
5 u 
5 u 

5 u 
5 u 
5 u 

10 u 

10 u 
25 u 
10 u 
10 u 
10 u 
25 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 

25 u 
10 u 

10 u 

25 u 
25 u 

10 u 
10 u 

SURFACE WATER DATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

016 016 016 
16SWSD01 16SWSD02 16SWSD03 
16-W-01-1001·0 16·W-02·1001 16-W-03-1001 
10/16101 10/16/01 10/18/01 

10 u 
5 u 5 u 
5 u 5 u 5 u 

10 u 
so u 

5U 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 

10 u 
5 u 5 u 5 u 
5 u 5 u 5 u 

5 u 
5 u 2 u 5 u 

10 u 10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 10 u 10 u 
10 u 

25 u 25 u 25 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
25 u 25 u 25 u 
10 u 10 u 10 u 

10 u 
10 u 10 u 10 u 

10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 

10 u 
25 u 25 u 25 u 
10 u 10 u 10 u 

10 u 
10 u 10 u 10 u 

20 u 
10 u 

25 u 25 u 25 u 
25 u 25 u 25 u 

10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 

• 

016 016 016 016 017 
16SWSD04 16SWSD05 16SWSD06 16SWS007 17SWSD01 
16-W-04-1001 16-W-05-1001 16-W-o&-1001 16·W·07-1001 17·W·OM001 
10/18/01 10/21/01 10/18/01 10/21/01 10/17/01 

5U 5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 5 u 

5 u 5 u 5 u 5 u 5 u 
5 u 5 u 5 u 0.7 J 5 u 
5 u 5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 5 u 

5 u 5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 5 u 

5 u 5 u 5 u 5 u 5 u 

10 u 10 u 10 u 10 u 10 u 

10 u 10 u 10 u 10 u 10 u 

25 u 25 u 25 u 25 u 25 u 
10 u 10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 10 u 
25 u 25 u 25 u 25 u 25 u 
10 u 10 u 10 u 10 u 10 u 

10 u 10 u 10 u 10 u 10 u 

10 u 10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 10 u 

25 u 25 u 25 u 25 u 25 u 
10 u 10 u 10 u 10 u 10 u 

10 u 10 u 10 u 10 u 10 u 

25 u 25 u 25 u 25 u 25 u 
25 u 25 u 25 u 25 u 25 u 

10 u 10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 10 u 

• 



• 
SWMU 016 016 
Samole Location 16SWSD01 16SWSD01 
Sample Number 16·W-OM001 16-W-OM001·AVG 
SamoleOate 10/16/01 10/16/01 
4-CHLOROANIUNE 10 u 10 u 
4-CHLOROPHENYL PHENYL ETHER 10 u 10 u 
4-METHYLPHENOL 10 u 10 u 
4·NITROANIUNE 25 u 25 u 
~-1-0XIOE 25 u 25 u 

5·NITR0-0-TOLUIDINE 
7 12-DIMETHYLSENZCA}ANTH 

ACENAPHTHENE 10 u ' 10 u 
ACENAPHTHYLENE 10 u 10 u 
ACETOPHENONE 10 u 10 u 
ANILINE 
ANTHRACENE 10 u 10 u 
ARAMITE 
ATRAZINE 10 u 10 u 
BENZALDEHYDE 10 u 10 u 
BENZOIAlANTHRACENE 10 u 10 u 
BENZO!A)PYRENE 10 u 10 u 

Blf' 
10 u 

E 10 u 
NE 10 u 10 u 
METHANE 10 u 10 u 

ETHER 10 u 10 u 
BISl2·ETHYLHEXYLlPHTHALATE 10 u 10 u 
BUTYLBENZYLPHTHALATE 10 u 10 u 
CAPROLACTAM 10 u 10 u 
CARBAZOLE 10 u 10 u 
CHLOROBENZILATE 
CHRYSENE 10 u 10 u 
Dl·N·BUTYL PHTHALATE 10 u 10 u 
Dl·N·OCTYL PHTHALATE 10 u 10 u 
DIALLATE 
OIBENZOIA HlANTHRACENE 10 u 10 u 
OIBE 10 u += 10 u 
DIETHYL PHTHALATE 10 u .10 u 

• 
1n I I . 10 u 

~ 10 u 
10 u 

' 10 u 10 u 
10 u 10 u 

ill ENE 10.U 10 u 
HEXACHLOROETHANE 10 u 10 u 
HEXACHLOROPHENE 
HEXACHLOROPROPENE 
INDEN0(1,2,3-CDlPYRENE 10 u 10 u 
ISODRIN 
ISOPHORONE 10 u 10 u 

• SURFACE WATER DATA 
SWMU 16 ANO 17 . 

NWS CHARLESTON. SOUTH CAROLINA 

016 016 016 
16SWSD01 16SWS002 16SWSD03 
16-W-01-1001·0 16-W-02·1001 16-W-03-1001 
10/16/01 10/16/01 10/18/01 

10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 

~ 25 u 25 u 
25 u 25 u 

20 UR 
20 u 
10 u 
10 u 

10 u 10U 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 

10 u 
10 u 10 u 10 u 

20 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 

20 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 
10 u 10 u 

20 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u. 10 u 10 u 

20 UR 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 

10 u 
10 u 10 u 10 u 

10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 

' 10 u 10 u 10 u 
10 u 10 u 10 u 

10 u 
10 u 

10 u =ii* 10 u 
10 u 10 u 

3of6 

• 
016 016 1016 016 017 
16SWSD04 16SWSD05 r6SWSD06 r6SWSD07 17SWSD01 
,.,. .......... 1001 16-W-05-10 ·1001 17·W·OM001 
10/18/01 10/21/01 1 10/17/01 

10 u 10 u 1 10 u 10 u 
10 u 10 u 10 u 10 u 10 u 
10 u 

~ 
10 u 10~ 25 u 25 u 25 u 

25 u. 25 u 25 

10 u 10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 10 u 

10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 

10 u 10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u I 1U U 
10 u 10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u tu u 
10 u 10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 10 u 

10 u 10 u 10 u 10 u 10 u 
1 10 u 10 u 10 u 10 u 

10 u 10 u 10 u 10 u 

10 u 10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 10 u 

10 u 10 u 10 u 10 u 10 u 

10 u 10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 10 u 

10 u 10 u 10 u . •v 10 u 
10 u 10 u 10 u 10 u I 10 u 



SWMU 016 016 
Samole Location 16SWSD01 16SWSD01 
Samnle Number 16-W.01-1001 16-W.OM001·AVG 
SamnleDate 10/16/01 10/16/01 
ISOSAFROLE 
METHAPYRILENE 
METHYL METHANE SULFONATE 
N-NITROSO.Ol·N·BUTYLAMINE 
N·NITROS0-01-N-PROPYLAMINE 10 u 10 u 
N·NITROSOOIETHYLAMINE 
N-NITROSODIMt 1 t1 

N·NITROSODIPHEN 10 u 10 u 
N-NITRO AMINE 
N·NITROSOMORPHOLINE 
N·NITROSOPIPERIOINE 
N-NITROSOPYRROUDINE 
NAPHTHALENE 10 u 10 u 
NITROBENZENE 10 u 10 u 
0,0,0· TRI ETHYL PHOSPHOROTHIOATE 
O·TOLUIDINE 

~ 25 u 25 u 

PHENANTHRENE 10 u 10 u 
PHENOL 10 u 10 u 
PRONAMIDE 
PYRENE 10 u 10 u 
PYRIDINE 
SAFROLE 
SULFOTEPP 
THIONAZIN .ealPCBa lunJL\ 

0.1 u 0.1 u 
0.1 u 0.1 u 

4.4'·DDT 0.1 u 0.1 u 
ALDRIN 0.05 u 0.05 u 
ALPHA·BHC 0.05 u 0.05 u 
ALPHA-CHLORDANE 0.05 u 0.05 u. 
AAOCLOR·1016 0.5 u 0.5 u 

til:LOR-1221 0.5 u 0.5 u 
LOR·1232 0.5 u 0.5 u 
LOR-1242 0.5 u 0.5 u 

AAOCLOR·1248 0.5 u 0.5 u 
AAOCLOR-1254 0.5 u 0.5 u 
AROCLOR-1260 0.5 u 0.5 u 
BETA·BHC 0.05 u 0.05 u 
CHLORDANE 
OELTA·BHC 0.05 u 0.05 u 
DIELDAIN 0.1 u 0.1 u 
ENOOSULFAN I 0.05 u 0.05 u 
ENDOSULFAN II 0.1 u 0.1 u 
=FAN SULFATE 0.1 UJ 0.1 UJ 

0.1 u 0.1 u 

• 

SURFACE WATER DATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

016 

Ii: 
016 016 

&D01 16SWSD03 ::fifffiWSD04 
~·1001·D 116- u 1 16-W.03-1001 -tl4-1001 

10/18101 8/01 

10 UR 
20 u 
10 u 

10 u 10 u 10 u 10 u 
20 u 
20 u 

10 u 10 u 10 u 10 u 
10 u 

I 10 u 
10 u 
10 u 

10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 

20 u 
10 u 
20 u 
10 u 
10 u 

25 u 25 u 25 u 25 u 
10 u 

10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 

10 u 
10 u 10 u 10 u 10 u 

50 u 
10 u 
10 u 
20 u 

0.1 u flll'> II 0.1 u 0.1 u 
0.1 u O.M ll 0.1 u 0.1 u 
0.1 u 0.05 u 0.1 u 0.1 u 
0.05 u 0.05 u 0.05 u 0.05 u 
0.05 u 0.05 u 0.05 u 0.05 u 
0.05 u 0.05 u 0.05 u 0.05 u 
0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 

0.05 u 
:1~ 

0.05 u 0.05 u 

0.05 u u 0.05 u 0.05 u 
0.1 u 0.05 u 0.1 u 0.1 u 
0.05 u • 0.05 u 0.05 u 0.05 u 
0.1 u 0.05 u 0.1 u 0.1 u 

0.1 UJ 0.05 u 0.1 UJ 0.1 UJ 
0.1 u 0.05 u 0.1 u 0.1 u 

• 

016 016 016 017 
16SWSD05 16SWS006 16SWSD07 17SWS001 
16-W.OS-1001 16-W.o&-1001 16·W·07-1001 17·W·OM001 
10/21/01 10/16/01 10/21/01 10/17101 

I 

10 u 10 u 10 u 10 u 

10 u 10 u 10 u 10 u 

10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 

25 u 25 u 25 u 25 u 

10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 

10 u 10 u 10 u 10 u 

0.1 u 0.1 u 0.1 u 0.1 u 
0.1 u 0.1 u 0.1 u 0.1 u 
0.1 u 0.1 u 0.1 u 0.1 u 
0.05 ).J 0.05 u 0.05 u 0.05 u 
0.05 u 0.05 u 0.05 u 0.05 u 
0.05 u 0.05 u 0.05 u 0.05 u 
o.s u 0.5 u 0.5 u 0.5 u 

~ 
0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 

0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 
0.05 u 0.05 u 0.05 u 0.05 u 

0.05 u 0.05 u 0.05 u 0.05 u 
0.1 u 0.1 u 0.1 u 0.1 u 
0.05 u 0.05 u 0.05 u 0.05 u 
0.1 u 0.1 u 0.1 u 0.1 u 
0.1 u 0.1 UJ 0.1 u 0.1 UJ 
0.1 u 0.1 u 0.1 u 0.1 u 

• 



• 
SWMU 016 016 
Samnle Location 16SWSD01 16SWSD01 
Samnle N1.1mber 16-W-01-1001 16-W-01-1001·AVG 

- 10/16/01 10/16/01 
0.1 u 0.1 u 

ANEl. 
0.1 w 0.1 UJ 
0.05 u 0.05 u p::e 0.05 u 0.05 u 
0.05 u 0.05 u 

IOE o.os u 0.05 u 

I METHOXYCHLOR 0.5 u 0.5 u 
TOXAPHENE 1 u 1 u 

OraanoPhPesticidell f1KJJLl 

OISULFOTON 
ETHYL PARATHION 
FAMPHUR 
METHYL PARATHION 

.PHORATE 
Herbicides tua/l\ 
2,4,5-T 
2,4,5-TP (SIL VEXl 
2.4·0 
DINOS EB 

• 
ENE 0.2 u 0.2 u 

0.2 u 0.2 u 
ENE U,;t U 0.2 u 
E 0.66 J 0.38 J 
E 0.41 J 0.255 J 

2·AMIN0-4 6-DlNITROTOLUENE 0.2 u 0.2 u 
2-NITROTOLUENE 0.2 u 0.2 u 
3-NITROTOLUENE 0.2 u 0.2 u 
4-AMIN0-2,6-DINITROTOLUENE 0.2 u 0.2 u 
4-NITROTOLUENE 0.2 u 0.2 u 
HMX o.s u 0.5 u 

' 
NITROBENZENE 0.2 u 0.2 u 
ROX o.5 u 0.5 u 
TETRYL 0.2 u 0.2 u 
lnornanlcs (ua/l \ 
ALUMINUM 1140 1069.5 
ANTIMONY 3.65 u 3.65 u 

~·-
3.9 4.2 

23.2 22.65 
2.0 u 2.15 u 

0.24 u 0.24 u 
170000 170000 
2.6 u 2.15 u 

0.92 u 0.92 u 
0.84 u 0.84 u 

822 783 

• 2.6 
M 511000 

SE 31 29.9 
ME CU 0.06 u 0.05 u 

• 
SURFACE WATER DATA 

SWMU 16AND17 
NWS CHARLESTON, SOUTH CAROLINA 

016 016 016 
16SWSD01 16SWSD02 16SWSD03 
16-W-01-1001·D 16-W·02·1001 16-W-03-1001 
10/16/01 10/16/01 10/18/01 

0.1 u 0.05 u 0.1 u 
0.1 UJ 0.05 u 0.1 UJ 
0.05 u 0.05 u 0.05 u 
0.05 u 0.05 u 0.0& u 
0.05 u 0.05 u 0.05 u 
0.05 u 0.05 u 0.05 u 

1 u 
0.5 u 0.1 u 0.5 u 
1 u 2U 1 u 

1 u 
1 u 
1 u 
1 u 

.. 1 u 

1 u 
1 u 
4 u 

0.6 u 

0.2 u 0.2 u 0.2 u 
0.2 u 0.2 u 0.2 u 
0.2 u 0.2 u 0.2 u 
0.2 UJ 0.2 u 0.2 u 
0.2 UJ 0.2 u 0.2 u 
0.2 u 0.2 u 0.2 u 
0.2 u 0.2 u 0.2 u 
0.2 u 0.2 u 0.2 u 

. 0.2 u 0.2 u 0.2 u 
0.2 u 

~ 
0.2 u 

0.5 u 0.5 u 
0.2 u 0.2 u 
0.5 u 0.5 u 
0.2 u 0.2 u 

999 524 173 u 
3.65 u 3.65 u 11.2 

4.5 2.53 u 7.59 u 
22.1 37.9 17.6 

016 
16SWSD04 
16-W.Q4.1001 
10/18/01. 

0.1 u 
0.1 UJ 
0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.5 u 
1 u 

0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.5 u 

m 
1260 
11.8 

7.59 u 
17.7 

2.3 u 2.3 u 

~ 
0.66 u 

0.24 u 0.24 u <l u 
170000 186000 159000 
1.7 u 2.0 u 4.81 u 

0.92 u 0.92 u 3.89 u 3.89 u 
0.84 u 12.8 2.0 u 2.7 u 

704 1350 49.38 u 1060 
2.4 2.1 4.44 u 6.4 u 

501000 5~ 506000 501000 
28.8 1.5 20.9 

0.04 u 0.06 u 0.03 u 0.06 u 

5of6 

• 
016 016 1016 017 
16SWSD05 
~ 

007 17SWS001 
16-W-OS.1001 16-W-07·1001 17·W·OM001 
10/21/01 10/18/01 10/21/01 10/17/01 

0.1 u 0.1 u 0.1 u 0.1 u 
0.1 u 0.1 UJ 0.1 u 0.1 w 
0.05 u 0.05 u 0.05 u 

$1~ 0.05 u 0.05 u 0.05 u 
0.05 u 0.05 u 0.05 u u 
0.05 u 0.05 u 0.05 u 005 u 

0.5 u 0.5 u I 0.5 u 
1 u 1 u 1 u 

0.2 u 0.2 u 0.2 u 0.2 u 
.2 u 0.2 u 0.2 u 

0.2 u 0.21 0.2 u 
0.2 u 0.2 u 0.2 u 0.2 u 
0.2 u 0.2 u 0.2 u 0.2 u 
0.2 u 0.2 u 0.2 u 0.2 u 
0.2 u 0.2 u 0.2 u 0.2 u 
0.2 u 0.2 u 0.2 u 0.2 u 
0.2 u 0.2 u 0.2 u 0.2 u 
0.2 u 0.2 u 0.2 u 0.2 u 
0.5 u 0.5 u 0.5 u 0.5 u 
0.2 u 0.2 u 0.2 u 0.2 u 
0.5 u 0.5 u 0.5 u 0.5 u 
0.2 u 0.2 u 0.2 u 0.2 u 

11000 1010 5540 1400 
3.65 u 3.65 u 3.65 u 5.5 
8.5 u 2.53 u 8.3 u 4.4 

63.4 22.3 28.2 47.3 
0.68 u 0.27 u 0.39 u 2.0 u 
0.24 u 0.24 u 0.24 u 0.24 u 
142000 147000 154000 167000 
18.1 u 1.8 u 10.6 u 4.8 u 
2.3 u 0.92 u 1.8 u 2.9 

Fi 
0.84 u 6.4 u 0.84 u 

782 4880 2740 
1.48 u 4.4 1.48 u 

9000 425000 468000 488000 
I 199 31.6 388 169 

0.09 0.03 u 0.05 0.03 u 



SWMU 016 016 
Samole Location 16SWSD01 16SWSD01 
Samnle Number 16-W-OM 001 16-W-01-1001-AVG 
Samn•eDate 10/16/01 10/11VD1 
NICKEL 2.1 u 2.35 u 
POTASSIUM 160000 159000 
SELENIUM 3.04 u 3.04 u 
SILVER 1.2 0.8575 
SODIUM 4270000 4265000 
THALLIUM 4.74 u 5.37 u 
VANADIUM 3.1 3.1 
ZINC 14.9 u 14.2 u 
Miscellaneous Parameters Cunn 1 

I CYANIDE I 10 u I 10 u I 

• 

SURFACE WATER DATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

016 016 016 
16SWSD01 16SWSD02 16SWSD03 
16-W-01-1001·0 16-W-02·1001 16-W-113-1001 
10/16/01 10/16/01 10/18/01 

2.6 u 29.7 u 18 u 
158000 158000 151000 
3.04 u 3.04 u 9.12 u 
1.03 u 1.03 u 4.15 u 
4260000 4010000 3630000 

6 u 5.4 u 14.22 u 
3.1 2.1 4.66 u 

13.5 u 71 2 

10 u I 10 u I 10 u 

016 016 016 016 017 
16SWSD04 16SWSD06 16SWSD06 16SWSD07 17SWSD01 
16-W-G4-1001 16-W-06-1001 16-W-Gll-1001 16-W-07-1001 17-W-01-1001 
10/18/01 10/21/01 10/18/01 10/21/01 10/17/01 

20.2 u 7.2 u 1.5 u 4.7 u 4.1 u 
145000 138000 149000 155000 143000 
9.12 u 3.04 u 3.04 u 3.04 u 3.04 u 
4.15 u . 1.03 u 1.03 u 1.03 u 1.3 
3610000 3250000 3620000 3640000 4100000 
14.22 u 4.74 u 4.74 u 4.74 u 4.74 u 

8 24.2 3.2 14.5 5.2 
6.8 49.6 7.2 u 54.3 16.4 

I 10 u I 10 u I 10 u I 10 u 10 u 

• 



• 

• 

• 

APPENDIX E-6 
SEDIMENT ANALYTICAL RESULTS 



• 
SWMU 016 016 
Samole Location 16SWSD01 16SWSD01 
Samole Number 16-0-01-1001 16-0-0M001•AVG 
Depth Ranae 0•0.5 0·0.5 

- 10/16/01 10/16/01 
I 

ETHANE 
, NE 7 u 6.5 u 

1111' 7 u 6.5 u 
NE 7 u 6.5 u 
UOROETHANE 7U 6.5 u 

7 u 6.5 u 
7 u 6.5 u 

1 2,3-TRICH!,.OROPROPANE 
1,2,4-TRICHLOROBENZENE 7 u 6.5 u 
1,2·DIBROM0-3-CHLOROPROPANE 7 u 6.5 u 
1,2·DISROMOETHANE 7 u 6.5 u 
1.2·DICHLOROSENZENE 7U 6.5 u 
1,2·DICHLOROETHANE 7 u 6.5 u 
1,2·DICHLORc: 7 u 6.5 u 
1,3-0ICHLOR 7 u 6.5 u 
14-DICHLOR 7 u 6.5 u 
1,4•0! l JllAN,_ 

2·BUTANONE 7U 6.S U 
7 u 6.5 u 

ANONE 7U 6.5 u 
15 u 15 u 

ACRYLONITRILE 
BENZENE 7 u 6.5 u 
BROMODICHLOROMETHANE 7 u 6.5 u 
BROMOFORM 7U 6.5 u 
BROMOMETHANE 7 u 6.5 u 
CARBON DISULFIDE 2 J 3.5 J 
CARBON TETRACHLORIDE 7 u 6.5 u 
~OROBENZENE 7 u 6.5 u 

ORODIBROMOMETHANE 7 u 6.5 u 
CHLOROETHANE 7 u 6.5 u 
CHLOROFORM 7 u 6.5 u 
CHLOROMETHANE 7 u 6.5 u 
CHLOROPRENE 

-~ 
7 u 6.5 u 

. 7 u 6.5 u 
7 u 6.5 u 

I JUH\ Mt: I ..... N,., 1 u 6.5 u 
ETHYL METHACRYLATE 
ETHYLBENZENE 7 u 6.5 u 
ISOBUTANOL 

iilf' 7 u 6.5 u 
TAILE 
e 7 u 6.5 u 

HEXANE 7 u 6.5 u 

• SEDIMENT DATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

016 016 016. 
16SWSD01 16SWS002 16SWSD03 
1&-0-0M001·0 16-0.02· 1001 16-D-03-1001 
0·0.5 O·O.S 0·0.5 
10/16/01 10/16/01 10/18/01 

20 u 
6U 20 u 40 u 
6U 20 u 40 u 
6 u 20 u 40 u 
6U 40 u 
6U m 40 u 
6 u 40 u 

6U 40 u 
6U 40 u 
6U 20 u 40 u 

016 I 6SWSD04 1001 

1 

28 u 
28 u 
28 u 
28 u 
28 u 
28 u 

28 u 
28 u 
28 u 

6U 20 u 

H:3: 
28 u 

6U 20 u u 28 u 
6U 20 u 'JA U 
6 u 20 u 40 u 28 u 
6 u 20 u 40 u 28 u 

800 UR 
6 u 20 u 40 u 28 u 
6 u 20 u 40 u 28 u 

40 u 
6U 20 u 40 u 28 u 
15 u 180 u 140 u 73 u 

400 u 
200 UR 

40 u 
au 20 u 40 u 28 u 
6U 20 u 40 u 28 u 
6U 20 u 40 u 28 u 
6 u 20 u 40 u u ·w, 17 J 
6 u 40 u 28 u 
6 u 40 u 28 u 
6 u 20 u 40 u 28 u 
6 20 u 40 u 28 u 
6 u 20 u 40 u 28 u 
6 u 20 u 40 u 28 u 

40 u 

ff:= 6 u 20 u 28 u 
6 u 20 u 28 u 
6 u 28 u 

20 u 
6 u 20 u 40 u 28 u 

40 u 
6 u 20 u 40 u 28 u 

800 UR 
6U 40 u 28 u 

400 u 
6U 40 u 28 u 
6 u 40 u 28 u 

1 of6 

• 
016 ~ 

016 017 
16SWSD05 16SWSD07 17SWS001 
16-0-06-1 1001 16-0-07·1001 17·0-0M001 
0·0.5 O·O.S 0·0.5 O· 0.5 
10/18/01 110/18/01 10/21/01 10/17101 

I 

~ !$ 
20 u 32 u 
20 u 32 u 
20 u 32 u 
20 u 22 u 32 u 
20 u 22 u 32 u 

34 u 

~ 
?? u 32 u 

34 u 22 u 32 u 
34 u 22 u 32 u 
34 u 22 u 32 u 
34 u 20 u 22 u 32 u 
34 u "" u 22 u 32 u 
34 u 2u u 22 u 32 u 
34 u 20 u 22 u 32 u 
34 u 20 u 22 u 32 u 

34 UJ 20 u 22 u 32 u 
34 u 20 u 22 u 32 u 

34 u 20 u 22 u 32 u 
61 u 55 u 55 u 90 u 

34 u 20 u 22 u 32 u 
34 u 20 32 u 
34 u 20 22 u 32 u 
34 u 20 u 22 u 32 u 
8 J 20 u 7 J 19 J 

34 u 20 u 22 u 32 u 
34 u 20 u 22 u 32 u 
34 u 20 u 22 u 32 u 
34 u 20 u 22 u 32 u 
34 u 20 u 22 u 32 u 
34 u 20 u 22 u 32 u 

+ 34 u 20 u 22 u 32 u 
34 u 20 u 22 u 32 u 
34 u 20 u 22 u 32 u 

34 u 20 u 22 u 32 u 

34 u 20 u 22 u 32 u 

34 u 20 u 32 u 
I 

34 u 20 u 22 u 32 u 
34 u 20 u I 22 u 32 u 



SEDIMENT DATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

SWMU 016 016 

~-0 
016 016 

·~ 
016 016 016 017 

Samole Location 16SWSD01 16SWSD01 16SWSD02 16SWSD03 16SWSD05 16SWSD06 16SWSD07 17SWSD01 
satnnle Number 16-D·C)1·1001 16-D-OM001·AVG 16-0-02· 1001 1&-D-03-1001 16-0.05-1001 16-D-06-1001 16-0.07·1001 17·0·01-1001 
Deoth Ranae 0·0.5 0·0.5 0·0.5 O· 0.5 0·0.5 0·0.5 0-0.5 0·0.5 0-0.5 

10/16/01 10/16/01 10/16/01 10/1tw1 10/18/01 10/18/01 10/18/01 10/18/01 10/21/01 10/17/01 

-DE 40 u 

iillf" 40 u 
7U 6.5 u 6 u 40 u 28 u 34 u 20 u 22 u 32 u 
SU 8 u au 70 u 69 u 44 u 64 u 34 u 29 u 59 u 

PRO:IONITRILE E 
40 u 

400 u 

lliiii 
7U 6.5 u 6 u 20 u 40 u 28 u 34 u 20 u 22 u 32 u 
7U 6.5 u 6 u 20 u 40 u 28 u 34 u 20 u 22 u 32 u 
7U 6.5 u 6 u 20 u 40 u 28 u 34 u 20 u 22 u 32 u 
7U 6.5 u 6 u 20 u 40 u 28 u 34 u 20 u 22 u 32 u 
1 u 6.5 u 6U 20 u 40 u 28 u 34 u 20 u 22 u 32 u 

NE 7U 6.5 u 6U 20 u 40 u 28 u 34 u 20 u 22 u 32 u 
TRANS·1,4·DICHLOR0-2·BUTENE 40 u 
TRICHLOROETHENE 7U 6.5 u au 20 u 40 u 28 u 34 u 20 u 22 u 32 u 

LOROFLUOROMETHANE 7U 6.5 u 6 u 20 u 40 u 28 u 34 u 20 u 22 u 
*32U 20 u 

7U 6.5 u 6 u 40 u 40 u 28 u 34 u 20 u 22 u 32 u 
lca•umim 

1 460 UJ 445 UJ 430UJ 1700 UJ 1200 UJ 1400 UJ 1300 UJ 1000 u 1100 UJ 
1300 UJ 
1300 UJ 
1300 UJ 

- 1300 UJ 
1,4-PHENYLENEDIAMINE 1300.UJ 
1·NAPHTHYLAMlNE 1300 UJ 
2,2'-0XYBIS 1-CHLOROPROP 460W 445 UJ 430 UJ 1300 UJ 1700 UJ 1200 UJ 1400 UJ 1300 UJ 1000 u 1100 UJ 
2,3,4 1300 UJ 

fi m fi 2,4 1200 w 1150 w 1100 UJ 3300 UJ 4200 UJ 3000 UJ 2700 UJ 
460 UJ 445 UJ 430 UJ 1300 w 1700 w 1200 UJ 1100 UJ 
46() w 445 UJ 430 UJ 1300 UJ 1700 UJ 1200 UJ 1100 UJ 
460 UJ 445W 430 UJ 1300 UJ 1700 UJ 1200 UJ 1400 UJ 1000 u 1100 UJ 
1200 w 1150 UJ 1100 UJ 3300 UJ 4200 UJ 3000 UJ 3500 UJ 3200 w 2600 u 2700 UJ 
460W 445 UJ 430 UJ 1 1700 UJ 1200 UJ 1400 UJ 1300 UJ 1000 u 1100 UJ 

2,6 1 
2,6·DINITROTOLUENE 460 UJ 445 UJ 430 UJ 1300 UJ 1700 UJ 1200 UJ 1400 UJ 1300 UJ 1000 u 1100 UJ 

••• = 1300 UJ ENE 460 UJ 445 UJ 430 UJ 1300 UJ 1700 UJ 1200 UJ ti ~M 
1000 u 1100 UJ 

460 UJ 445 UJ 430 UJ 1:11Xl UJ 1700 UJ 1200 UJ 1rnm 11 1100 UJ 
ALENE 460W 445 UJ 430W 1300 UJ 1700 UJ 1200 UJ 1000 u 1100 UJ 

L 460 UJ 445 UJ 430 UJ 1300 UJ 1700 UJ 1200 UJ 1400 UJ 1300 UJ 1000 u 1100 UJ 
p 1300 UJ 

I 1200 UJ 1150 UJ 1100 UJ 3300 UJ 4200 UJ 3000 UJ 3500 UJ 3200 UJ 2600 u 2700 UJ 
2NITAOPHEN 460 UJ 445 UJ 430 UJ 1300 UJ 1700 UJ 1200 UJ 1400 w 1300 UJ 1000 u 1100 UJ 

~ 
1300 UJ 

460 UJ 445 UJ 430 UJ 1300 UJ · 1700 UJ 1200 UJ 1400 UJ 1300 UJ 1000 u 1100 UJ 
2600 UJ 

3-METHYLCHOLANTHRE~E · 1300 UJ 
3-NlTROANIUNE 1200 UJ 1150 UJ 1100 UJ 3300 w 4200 UJ 3000 UJ 3500 UJ 3200 UJ 2600 u 2700 UJ 
4 6·DINITAO- "L 1200 UJ 1150 UJ 1100 UJ 3300 w 4200 UJ 3000 UJ 3500 UJ 3200 UJ 2600 u 2700 UJ 
4•AMINl JHjp 1300 UJ 

• .6 • 



• • • SEDIMENT DATA 
SWMU 16AND17 

NWS CHARLESTON, sOuTH CAROLINA 

016 016 016 016 017 
16SWSD01 16SWSD01 16SWSD03 16SWSD07 17SWS001 
16-D-01-1001·AVG 16-0-01-:1001.0 16-D-03-1001 16-0-07-1001 17·0-01-1001 
0·0.S 0·0.5 0·0.5 O· 0.5 0.5 
10/16f01 10(16/01 10(18/01 10/21/01 01 

445W 430UJ 1700 w 1000 u 1100 UJ 
445 UJ 430 1700 UJ 1000 u 1100 UJ 
445 UJ 430 UJ 1700 UJ 1000 u 1100 UJ 
445 430W 1300 UJ . 1700 .UJ 1100 UJ 

430 UJ 1300 UJ 1700 UJ 1100 UJ 
1100 UJ 3300 UJ 4200 UJ 2700 UJ 
1100 UJ 3300 UJ 4200 UJ 2700 UJ 

2600 UR 
2600 w 
1300 UJ 
1300 UJ 

460UJ 445 UJ 430 UJ 1300 UJ 1200 UJ 1400 UJ 1300 UJ 1000 u 1100 UJ 
460 UJ 445 UJ 430 UJ 1300 UJ 1200 UJ 1400 UJ 1300 UJ 1000 u 1100 UJ 
460 UJ 445 UJ 430 UJ 1300 UJ 1200 UJ 1400 UJ 1300 UJ 1000 u 1100 UJ 

1300 UJ 
460 UJ 445 UJ 430 UJ 1300 UJ 68 J 1200 UJ 1400 UJ 1300 UJ 1000 u 1100 UJ 

2600 UJ 
460 UJ 445 UJ 1700 1200 UJ 1400 UJ 1000 u 1100 UJ 
460 UJ 445 UJ 1700 1200 UJ 1400 UJ 1000 u 1100 UJ 
460 UJ 445 UJ 200 J 74 J 1400 UJ 44 J 1100 UJ 

19 J 19 J 160 J 1200 UJ 1400 UJ 1000 u 1100 UJ 
21 J 21 J . 250 J 1200 UJ 1400 1000 u 1100 UJ 

460 UJ 445 UJ 130 J 1200 UJ 1400 1000 u 1100 UJ 
460 UJ 445 UJ 1700 UJ 1200 UJ 1400 UJ 1000 u 1100 UJ 

460 UJ 445 UJ 430 UJ 1700 UJ 1400 UJ 1300 UJ 1000 u 1100 UJ 
460 UJ 445UJ 430UJ 1700 UJ 1400 UJ 1300 VJ 1000 u 1100 UJ 
460 UJ 1730 UJ 3000 u 1700 u 1400 u 1300 u 4300 u 1100 u 
460 UJ 445 UJ 430 UJ 1700 UJ 1400 UJ 1300 UJ 1000 u 1100 UJ 
460 UJ UJ 430 UJ 1700 UJ 1400 UJ 1300 UJ 1000 u 1100 UJ 
460 UJ UJ 430 UJ 1700 UJ 1400 UJ 1300 UJ 1000 u 1100 UJ 

2600 UJ 
460 710 J . 190 J 1200 UJ 1400 UJ 1300 UJ 1000 u 1100 UJ 
460 UJ 1300 UJ 1700 UJ 1200 UJ 1400 UJ 1300 UJ 1000 u 1100 UJ 
460 UJ 1300 UJ 1700 UJ 1200 UJ 1400 UJ 1300 UJ 1000 u 1100 UJ 

2600 UJ 
460 UJ 445 UJ 430 UJ . 1300 UJ 1700 UJ 1200 UJ 1400 UJ 1000 u 1100 UJ 
460 UJ 445 UJ 430 UJ 1300 UJ 1700 UJ 1200 UJ 1400 UJ 1000 u 1100 UJ 
460 UJ 445 UJ 430 UJ 1300 UJ 1700 UJ 1200 UJ 1400 UJ 1000 u 1100 UJ 

1300 UJ 
460 UJ 445 UJ 430 UJ 1300 UJ 1700 UJ 1200 UJ 1400 UJ 1300 UJ 1000 u 1100 UJ 

1300 UJ 
·445 1300 J 350 85 J 1400 UJ 68 J 42 J 1100 UJ 

460 UJ 445 UJ 1300 UJ 1700 UJ 1200 UJ 1400 UJ 1300 UJ 1000 u 1100 UJ 
460 UJ 445 UJ 1300 UJ 1700 UJ 1200 UJ 1400 UJ 1300 UJ 1000 u 1100 UJ 
460 UJ 445 UJ 1300 UJ 1700 UJ 1200 UJ 1400 UJ 1300 UJ 1000 u 1100 UJ 

E 460 UJ 445UJ 1300 UJ 1700 UJ 1200 UJ 1400 UJ 1300 UJ 1000 u 1100 UJ 
460 UJ 445 UJ 1300 UJ 1700 UJ 1200 UJ 1400 UJ 1300 UJ 1000 u 1100 UJ 

1300 UJ 
1300 UJ 

3of6 



SWMU 016 016 
IS&mDl&L 16SWSD01 16SWSD01 

16-0-01-1001 16-0.0M001·AVG 
0•0.6 0•0.5 
10/18/01 10/18/01 

PYRENE 460 UJ 445 UJ 

460 UJ 445 UJ 
I 

lLFONATE 
N- 'TYl-AMINc 
N· OPYLAMINE 460 UJ 445 UJ 
N-
N 
N· 460 UJ 445 UJ 
N· MINE 
N·NITROS 
N-NITROS 
N-NITROS UOINE 

460 UJ 445 UJ 
460 UJ 445 UJ 

PHOSPHOROTHIOATE 

CHLORONITROBENZENE 
CHLOROPHENOL 1200 w 1150 UJ 

PHENACETIN 
PHENANTHRENE 460 UJ 445 UJ 
PHENOL 460 UJ 445 UJ 

~ 460 UJ 445 UJ 
PYRIDINE 
SAFROLE 
SULFOTEPP 
THIONAZIN 
Peaticides/PCk lUtl/Kal 

4.4'·000 3 J 2.9 J 
4,4'·DDE 3.9 J 3.9 J 
4,4'·DDT 1.4 J 1.2 J 
ALDRIN 2.4 u 2.3 u 

2.4 u 2.3 u 
-ROANE 2.4 u 2.3 u 

16 24 u 23 u 
AROCLOR-1221 24 u 23 u 
AROCLOR-1232 24 u 23 u 
AROCLOH• 10:"" 24 U. 23 u 
AROCLOR-1248 24 u 23 u 
AROCLOR·f 254 24 u 23 u 
AROCLOR-1260 24 u 23 u 
BETA·BHC 2.4 u 2.3 u -E 2.4 u 2.3 u 

4.7 u 4.5 u 

• 

SEDIMENT DATA 
SWMU 16 AND 1i 

NWS CHARLESTON, SOUTH CAROLINA 

016 016 016 
16SWSD01 16SWSD02 16SWSD03 
16-D-01-1001·0 16-0.02-1001 16-D-03-1001 
0·0.5 0·0.5 0·0.5 
10/18/01 10/18/01 10/18/01 

430 UJ 1300 w 120 J 
2600 w 

430 UJ 1300 UJ 1700 UJ 
2600 UJ 
1300 UJ 
2600 UJ 
1300 UJ 

430 UJ 1300 UJ 1700 w 
2600 UJ 
2600 UJ 

430 UJ 1300 UJ 1700 UJ 
1300 UJ 
1300 UJ 
1300 UJ 

=II 430 UJ 1700 UJ 
430 UJ 1700 UJ 

1300 UJ 
2600 UJ 
1300 UJ 
1300 UJ 

1100 UJ 3300 UJ 4200 UJ 
1300 UJ 
1300 UJ 190 J 

'~ 
1700 UJ 

430 UJ 300 J 
6400 UJ 
1300 UJ 
1300 UJ 
2600 UJ 

2.6 J 1.4 J 17 UJ 
3.9 J 2.7 J 4.2 J 
1 J 2.2 J 17 UJ 

2.2U 6.5 UJ 6.6 UJ 
2.2 u 6.5 UJ 14 J 
2.2 u 3.7 J 8.6 UJ 
22 u 69 UJ 86 UJ 
22 u 69 UJ 66 UJ 
22 u 69W 66 UJ 
22 u 160 J 

It 22 u fF 22 u 
22 u 
2.2 u 6.5 UJ 

65 UJ 
2.2 u 6.5 UJ 8.6 UJ 
4.3 u 6.5 UJ 17 UJ 

• 

016 016 016 016 017 
16SWSD04 16SWSDOS 16SWSD06 16SWSD07 17SWSD01 
16-D-04-1001 16-0.05-1001 16-0-06·1001 16-0-07·1001 17-1)-01-1001 
O·O.S 0·0.5 0·0.5 o-o.s O· O.S 
10/18101 10/18/01 10/18/01 10/21/01 10/17/01 

1200 UJ 1400 UJ 1300 UJ 1000 u 1100 UJ 
. 

1200 UJ 1400 UJ 1300 UJ 1000 u 1100 w 

1200 UJ 1400 UJ 1300 UJ 1000 u 1100 UJ 

1200 UJ 1400 UJ 1300 UJ 1000 u 1100 UJ 

1200 UJ 1400 UJ 1300 UJ 1000 u 1100 UJ 
1200 UJ 1400 UJ 1300 UJ 1000 u 1100 UJ 

3000 UJ 3500 UJ 3200 UJ 2600 u 2700 UJ 

1200 UJ 1400 UJ 1300 U.l 1000 u 1100 UJ 
1200 UJ 1400 UJ 1300 UJ I 1000 u 1100 UJ 

61 J 1400 UJ 1300 u 1000 u 1100 UJ 

12 UJ 14 UJ 5.3 J 10 u 11 u 
3.3 J 14 UJ 3.5 J 2.2 J 3.6 J 
3.6 J 14 UJ 4.4 J 10 u 11 u 

6.2 UJ 7.1 UJ 6.6 UJ 5.3 u 5.6 u 
12 J 7 J 6.6 UJ 5.3 u 5.6 u 

6.2 UJ 7.1 UJ 6.6 UJ 5.3 u 5.6 u 
62 UJ 71 UJ 66 UJ 53 u 46 u 
62 UJ 71 UJ 66 UJ 53 u 46 u 
62 UJ 71 w 66 UJ 53 u 46 u 

621= 71 UJ 66 UJ 53 u 46 u 
62 71 UJ 66 UJ 53 u 46 u 
62 71 UJ 66 UJ 53 u 46 u 
62 71 UJ 66 UJ 53 u 46 u 
6.2 UJ 7.1 UJ 6.6 UJ 5.3 u 5.6 u 

6.2 UJ . 7.1 UJ 6.6 UJ 5.3 u 5.6 u 
12 UJ 14 UJ 13 UJ 10 u 11 u 

• 



• 
SWMU 016 016 
SamDle Location 16SWSD01 16SWSD01 
::;amole Number 16-0-01-1001 16-0-0M001·AVG 
aanthRanae 0•0.5 0·0.5 
Samn•eoate '""''"'1 10/16f01 
ENDOSULFAN I 2.4 u 2.3 u 
ENOOSULFAN II 4.7 u 4.5 u 
ENOOSULFAN SULFATE .4.7 u 4.5 u 
ENORIN 4.7 u 4.5 u 

OE 4.7 u 4.5 u 
E 4.7 u 4.5 u 

-•NDANE) 2.4 u 2.3 u . 2.4 u 2.3 u 
HEPTACHLOR 2.4 u 2.3 u 
HEPTACHLOR EPOXIDE 2.4 u .· 2.3 u 
KE PONE 
METHOXYCHLOR 24 u 23 u 
TOXAPHENE 47 u 45 u 

OraanoPhoa Pesticides (UruK<n 

OISULFOTON' 
ETHYL PARATHION 
FAMPHUR 

~N 
Herbicldell llffllKDI 

2,4,5-T 
I 2 4 5-TP (SILVEXl 

•• 250 u 250 u 
250 u 250 u 

~u::.,, 250 u 250 u 
JLUENE 250 u 250 u 
LU ENE 250 u 250 u 

2-AMINQ-4,6.:0INITROTOLUENE 250 u 250 u 
2·NITROTOLUENE 250 u 250 u 
3-NITROTOLUENE 250 u· 250 u 
4-AMIN0-2,6-DINITROTOLUENE 250 u 250 u 
4-NITROTOLUENE 

l=F 
250 u 

HMX 500 u 
NITROBENZENE 250 u 
ROX u 500 u 
TETRYL 650 u I 650 u 
lnoraanlca 1mruKD1 

ALUMINUM 4630 4135 
ANTIMONY 0.42 u 0.425 u 
A ... 1".,NIL 1.6 u 1.4 u 
BARIUM 7.3 6.5 
BERYLLIUM 0.18 0.1225 
CADMIUM 0.03 u 0.03 u 
CALCIUM 714 788 
CHROMIUM 6.9 4.85 

·~~~· 0.69· 0.4625 
I COPPER 1.3 1.25 

• SEDIMENT DATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUnt CAROLINA 

~ 
016 016 
16SWSD02 16SWSD03 
16-0-02·1001 16-0-03-1001 
0·0.5 O·O.S 
10/16/01 1on&I01 

6.5 UJ · 8.6 UJ 
4.3 u 6.5 w 17 UJ 
4.3 u 6.5 w 17 UJ 
4.3 u 6.5 w 17 UJ 
4.3 u 6.5 w 17 UJ 
4.3 u 6.5 w 17 w 
2.2 u 

I 
6.4 J 

2.2 u 8.6UJ 
2.2 u 8.6 w 
2.2 u 8.6 w 

22 u 86 UJ 
43 u 260 UJ 170 w 

130 UJ 
130 UJ 
130 UJ 
130 w 
130 w 

77W 
77 UJ 
310 UJ 
46 UJ 

250 u 250 u 250 u 
250 u 250 u 250 u 
250 u 250 u 250 u 
250 u 250 u 250 u 
250 u 250 u 250 u 
250 u 250 u 250 u 
250 u 250 u 

im 001 
0·0.5 
10/16/1)1 

6.2 UJ 
12 UJ 
12 UJ 
12 w 
12 w 
12 w 

5 J 
6.2 UJ 
6.2 UJ 
6.2 UJ 

62 UJ 
120 w 

250 u 
u 
u 

250 u 
250 u 
250 u 

• 
016 016 016 017 
16SWSD05 16SWSD06 16SWSD07 17SWS001 
1&-D-OS-1001 16-D-06-1001 16-0-07·1001 17·0·01-1001 
0·0.5 0·0.5 0·0.5 O· 0.5 
10/18/01 10/18/01 10/21/01 10/17/01 

7.1 UJ 6.6 UJ 5.3 u 5.6 u 
14 UJ 13 UJ 10 u 11 u 
14 w 13 UJ 10 u 2.8 J 
14 w 13 UJ 10 u 11 u 

~ 
13 UJ 10 u 11 u 
13 w 10 u 11 u 
6.6 UJ 5.3 u 5.6 u 

7.1 w 6.6 w 5.3 u 5.6 u 
7.1 w 6.6 UJ 5.3 u 1.5 .I 

7.1 UJ 6.6 UJ 5.3 u 5.6 U I 

I 
71 UJ 66W 53 u 56 u 
140 UJ 130 UJ 100 u 110 u 1 

I 
I 

::i 

250 u 250 u I 250 u 250 u 
250 u 250U~ 250 u 
250 u 250 u 250 u 
250 u 250 u 250 u 
250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 

250 u LI 250 u 

l!=l 
250 u 250 u 250 u 250 u 

250 u 250 u 250 u 250 u 250 u 250 u 250 u 
250 u 250 u 250 u 250 u 250 u 250 u 250 u 
500 u 500 u 500 U· 

~ug 
500 u 500 u 500 u 

250 u 250 u 250 u 250 u 250 u 250 u 250 u 250 u 
500 u 500 u 500 u 500 u 500 u 500 u 500 u 500 u 
650 u 650 u 650 u 650 u 650 u 650 u 650 u 650 u 

/ 

"""'' 37400 J =m 38200 J 45100 J 27800 J 28100 20900 
0.43 u 1.36 UJ 1.30 UJ 1.43 UJ 1.39 w 1.05 u 1.18 u 
1.2 u 16.9 J 17.8 J 

HjJ 
17.5 J 17.8 9.4 

5.7 38.1 J 40.2 J 39.2 J 32.3 J 30.8 27.6 
0.13 u 1.4 J 1..8 J 1.8 J 1.4 J 0.93 1.3 
0.03 u 0.09 w 0.58 u 0.09 UJ 1.11 UJ 0.20 u 0.82 u 0.08 u 

862 2530 J 3240 J 2740 J 2400 J 
~~~-

2410 
5.6 u 58.S J 68.0 J n6 J 60.8 J 54.7 J 54.2 40.2 

0.47 u 8.8 J 11.7 J 13.5 J 9.5 J 14.1 7.7 10.5 
1.2 100 J 50.0 J 33.4 J 45.8 J 36.1 J 17.3 18.4 

sots 



SWMU 016 016 
Samnle Location 16SWSD01 1uWSD01 
,.....,..le Number 1S-O.OM001 16-D-OM001·AVG 
l.JIHIU1 Ranae 0•0.5 0·0.5 
-1e0ate 1nn6/01 10116/01 
IRON 3830 8775 
LEAD 6.1 5.75 
MAGNESIUM 578 532 

~· 
13.5 13.15 

0.02 u 0.015 u 
2.2 u 1.85 u 

356 320 
0.35 u 0.35 u 

SILVER · 0.12 u 0.12 u 
N<JL!UM 1760 1620 
THAW UM 0.54 u 0.57 u 
VANADIUM 8.4 7.75 
ZINC 13.4 10.9 

Miscellaneoua Par8meter8 '"""""'' 
CYANIDE 1.4 u I 1.35 u I 

I TOTAL SOLIDS 1%1 I 70 % I 73.5 % I 

• 

SEDIMENT DATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

016 016 016 
16SWSD01 16SWSD02 16SWSD03 
16-0.0M001·D 18-l).02-1001 16-0-03-1001 
0·0.5 0·0.5 0·0.5 
101'16/01 10l'16/01 10l'18/01 

3720 41800 J 37300 J 
5.4. 46.5 J 39.3 J 
486 6030 J 7960 J 
12.8 160 J 184 J 

0.01 u. 0.16 u 0.14 u 
1.5 u 29.1 J 23.8 J 

284 3410 J 3960 J 
0.35 u 1.13 UJ 1.45 UJ 
0.12 u 0.53 u 0.55 u. 

1480 14800 J 18600 J 
0.60 u 1.76 UJ 2.26 UJ 

7.1 65.1 J 70.9 J 
8.4 158 J 128 J 

1.3 u I 4.0 UJ I 5.0 w 
77 % I 25 % I 20 % 

• 

016 016 016 016 017 
16SWSD04 16SWSD06 16SWSD06 16SWSD07 17SWSD01 
16-D-04-1001 16-0-05-1001 16-D-06-1001 16-0-07-1001 17-D-OM001 
0·0.5 0·0.5 0·0.5 0·0.5 0·0.5 
10f18/01 10f16/01 10/18'01 10/21/01 10/17/01 

:moo J·. 51400 J 28400 J 30800 24500 
30.6 J 43.7 J 28.7 J . 21 35.2 
7170 J 7200 J 6180 J 6150 5070 
126 J 234 J 117 J 171 256 

0.11 u. 0.29 J 0.1 u 0.12 u 0.39 
21.8 J 19.2 J 16.6 u 12.2 u 12.0 u 
3640 J 3720 J 2910 J 3440 2480 
1.5 J . 2.6 J 1.4 J 1 0.98 u 

0.37 UJ 1.63 UJ 0.39 UJ 1.2 u 1.34 u 
13900 J 14800 J 13900 J 10600 11500 
1.68 UJ 1.86 UJ 1.80 UJ 1.36 u 1.53 u 
79.4 J 77.7 J 84.0 J 66.1 60.9 
95.6 J 135 J 84.1 J 54 73.4 

I 3.6 UJ I 4.1 UJ I 3.7 UJ I 3.1 u I 3.3 u 
I 27% I 24 % I 26% I 32 % 30 % 

• 



• 

APPENDIX E-7 •• QA/QC ANALYTICAL RESUL. TS 

• 



• 
SWMU 1016 016 
Sample Location 

~ 
Field Blank 

~-D2 Samnle Number 
Sa Date 
Vol 
1,1, E 5U 5U 
1, 1 E SU 5U 
1,1 NE SU 5 u 
1 1 UOROETHANE s u SU 
1 5 u SU 
1 5 u SU 
1 2,4-TRICHLOROBENZENE 5 u SU 
1,2,4-TRIMETHYLBENZENE 
1 2-DIBROM0-3-CHLOROPROPANE SU SU 
1 5U SU 
1 s u s u 

s u s u 
SU 5 u 

1 

-OBENZENE 5 u 5 u 
OBENZENE SU s u 

SU 2J 
2-HEXANONE 5 u SU 
4·METHYL·2-PENTANONE 5U SU 
ACETONE s J 6 
BENZENE SU SU 
BROMODICHLOROMETHANE 24 SU 
BROMOFORM 12 SU 
BROMOMETHANE SU SU 
CARBON DISULFIDE SU SU 
CARBON TETRACHLORIDE s u SU 
CHLOROBENZENE SU SU 
CHLOROOIBROMOMETHANE 30 5 u 
CHLOROETHANE s u 5U 

OROFORM 17 SU 
OROMETHANE 2J SU 
1,2-0ICHLORO s u s u 

CIS- SU s u 
CYC s u SU 

SU s u 
s u s u 
s u s u 

METH SU SU 
METHY EXANE 5 u 5U 
METHY BUTYLcrHER 5 u SU 
METHYLENE CHLORIDE 5 u 5U 
0-XYLENE 
STYRENE 5 u s u 
TETRACHLOROETHENE 5U SU 
TOLUENE 5U 5U 

~ENES 
ENE 

s u SU 
I TRANS-1,2·DICHLOROETHENE SU SU 

• QA/QC DATA 
SWMU 16AND17 

NWS CHARLESTON, SOU'T1'1 CAROLINA 

016 016 017 
Field Blank Field Blank Field Blank 

16-F·101901.o3 16-f.101901-G4 17-F-G42703-01 
10/19/01 10/19/01 04/27/03 

5U 5U 5 u 
SU SU 5 u 
5 u 5U s u 
5 u 5 u 2 J 
5 u s u s u 
5 u s u s u 
5 u s u 5 u 

s u 
SU 5 u s u 
s u 5 u 5 u 
SU s u 5 u 
SU 5 u s u 
5U 5 u 5 u 

s u 
5 u SU 5 u 
SU 5 u s u 
SU s u s u 
SU 5 u SU 
SU SU s u 

11 s u 5 UR 
SU SU s u 
5 u 25 15 
5 u s J SU 
SU 5 u s u 
SU SU s u 
SU s u SU 
SU s u s u 
SU 22 3 J 
5U 5 u 5 u 
s u 21 so 
s u SU 5 u 
SU 5 u 5U 
s u 5 u s u 
s u SU s u 
s u SU s u 
s u s u s u 
5 u 5 u 5 u 

s u 
s u SU 5 u 
5 u SU SU 
s u 5 u s u 
SU 5 u sU 

5 u 
5 u SU s u 
SU 5 u 1 J 
SU s u 5U 

5U 
s u SU . 5 u 
5 u SU 5 u 

1 of24 

017 
Field Blank 

17·F..o42703-<12 
04/27/03 

SU 
SU 
SU 

0.8 J 
5 u 
SU 
5 u 
SU 
s u 
SU 
SU 
s u 
5 u 
5 u 
5U 
5 u 
4 J 
SU 
SU 

SUR 
SU 
s u 
s u 
SU 
SU 
SU 
s u 
5U 
SU 
SU 
5 u 
SU 
SU 
SU 
SU 
SU 
SU 
10 u 
s u 
5U 
5U 
5U 
SU 
SU 
SU 
SU 
10 u 
1S u 
5 u 

• 
017 017 017 
Field Blank ·DI Weter Field Blank ·DI Field Blank ·Driller w-· PlsAtlc Tank 
17·F·01140S.02 17·F-0305-04 17·F-011405·01 
01114105 03/01/05 01/14/05 

s u SU SU 
5U 5 u 5 u 
s u SU s u 
5 u SU 5 u 
SU 5 u 5 u 
SU SU 5 u 
s u 5 u s u 

5 u 5 u 5 u 
s u SU s u 
s u s u s u 
5 u SU s u 
s u s u 5 u 

SU SU 5 u 
s u 5U 5 u 
4 J 5 5 UR 
SU s u 5 u 
s u SU s u 
28 J 26 19 J 
SU 5 u s u 
s u SU 3 J 
s u s u s u 
SU 5 u s u 
s u 5 u s u 
s u 5 u 5 u 
s u SU 5 u 
s u s u ZJ 
s u SU SU 
o.s J SU 3 J 
s u 0.3 J s u 
SU SU s u 
s u SU 5 u 
SU SU s u 
SU SU s u 
SU s u 0.4 J 
s u 5 u 5 u 
10 u 10 u 2 J 
s u SU SU 
SU SU 5 u 
5 u 5 u 5 u 
SU 3J 5 u 
s u SU 0.9 J 
SU 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 2 J 
10 u 10 u 10 u 
15 u 15 u 2 J 
5 u 5 u s u 



iSWMU 016 016 
Semple Location Field Blank Fleld Blank 

• 
1&-F-060501-01 16-F-060601--02 

Date 06/05/01 06/05/01 
ROPENE s u SU 

6 3J 
:THANE 5 u SU 

E SU SU 
tuaJLl 

11-SIPHENYL 10 u 10 u 
2,2'-0XVBIS 1-CHLOROPROPAN8 10 u 10 u 
24 25 u 25 u 
2, 10 u 10 u 

10 u 10 u 
10 u 10 u 

ITROPHENOL 25 u 2S u 
ITROTOLUENE 10 \J 10 u 

6-0INITAOTOLUENE 10 u 10 u 
2-CHLORONAPHTHALENE 10 u 10 u 
2-CHLOROPHENOL 10 u 10 u 
2·METHYLNAPHTHALENE 10 u 10 u 
2·METHYLPHENOL 10 u 10 u 
2·NITROANILINE 25 u 25 u 
2·NITAOPHENOL 10 u 10 u 
3,3'-DICHLOROBENZIDINE 10 UR · 10 UR 
3-NITROANIUNE 25 u 25 u 
4, ~ 25 u 25 u 
4-BROMOPHENYL P 10 u 10 u 
~PHEN 10 u 10 u 

10 u 10 u 
4-CHLOROPHENv'i. PHENYL c 1 nER 10 u 10 u 
4-METHYLPHENOL 10 u 10 u 
4-NITROANILINE 25 u 25 u 
4-NITROPHENOl 25 u 25 u 
ACENAPHTHENE 10 u 10 u 
ACENAPHTHYLENE 10 u 10 u 

10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 

BENZO A ANTHRACENE 10 u 10 u 
BENZ 10 u 10 u 
BENZ E 10 u 10 u 

10 u 10 u 
10 u 10 u 

E 10 u .10 u 
ETHER 10 u 10 u 

EXYL PHTHAL.ATE 23 8J 
PHTHALATE 10 u 10 u 

10 u 10 u 
10 u 10 u 
10 u 10 u 

Dl·N·BUTYL PHTHALATE 0.6 J 0.7 J 
I 01-N-CCTYL PHTHALA.TE 10 u 10 u 

• "'. 

QAIQCDATA 
SWMU 16AND17 

NWS CHARLESTON, SOUTH CAROLINA 

016 016 017 
Field Blank Fleld Blank Fleld Blank 

1e-F-101901-o3 16-F-101901·04 17..f.+42703-o1 
10/19/01 10/19/01 04/27/03 

5 u SU SU 
5 u SU 2J 
s u 5U s u 
5 u 5U 5 u 

10 u 10 u 
10 u 10 u 
25 u 25 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
25 u 25 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
25 u "" u 
10 u 10 u 
10 u 10 u 
25 u 25 u 
25 u 25 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
25 u 25 u 
25 u 2S u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u . 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 

. 10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 

017 
Fleld Blank 

17·f.042703-o2 
04/27/03 

SU 
1 J 
SU 
5 u 

017 017 017 
Field Blank ·DI Water Field Blank·DI Field Blank ·Driller 

w ...... Pl .... tlc Tank 
17·f.011405-02 . 17·f.0305-o4 17·f.011405-01 
01114/05 03/01/05 01/14/05 

s u SU s u 
5 u 0.6 J s u 
SU s u 5 u 
5 u s u 5 u 

11 u 10 u 10 u 
11 u 10 u 10 u 
11 u 25 u 10 u 
11 u 10 u 10 u 
11 u . 10 u 10 u 
11 u 10 u 10 u 
27 u 2S u 2S u 
11 u 10 u 10 u 
11 u 10 u 10 u 
11 u 10 u 10 u 
11 u 10 u 10 u 
11 u 10 u 10 u 
11 u 10 u 10 u 
27 u 25 u 25 u 
11 u 10 u 10 u 
11 u 10 u 10 u 
27 u 25 u 25 u 
27 u 25 u 25 u 
11 u 10 u 10 u 
11 u 10 u 10 u 
11 u 10 u 10 u 
11 u 10 u 10 u 
11 u 10 u 10 u 
27 u 25 u 25 u 
27 u .25 UR 25 u 
11 u 10 u 10 u 
11 u 10 u 10 u 
11 u 10 u 10 u 
11 u 10 u 10 u 
11 .u 10 u 10 u 

13 15 J 10 u 
11 u 10 u 10 u 
11 u 10 u 10 u 
11 u 10 u 10 u 
11 u 10 u 10 u 
11 u 10 u 10 u 
11 u 10 u 10 u 
11 u 10 u 10 u 
11 u 10 u 10 u 
11 u 10 u 10 u 
11 u 10 u 10 u 
11 u 10 u 10 u 
11 u 10 u 10 u 
11 u 3 J 10 u 
11 u 10 u 10 u 

• 



• • • 
QAIQCOATA 

SWMU 16 AND 17 
NWS CHARLESTON, SOUTH CAROLINA 

SWMU 016 016 016 016 017 017 017 017 
Sample Location Field Bllink Field Blank Field Blank Field Blank Field Blank Fleld Blank rltlld Blank -DI Water Field Blank-DI ~nk·Driller 

1w ...... ank 
Sample Number 16-F-060501-01 16-F-G60501-D2 16-F-101901-03 16-f.101901-D4 17.f-042703-01 17-F-042703-G2 17-14111405-G2 17-F-0305-04 405·01 
SamDleDate 06105/01 06/05l01 10/19/01 10/19/01 04/27/03 04/27/03 01/14105 . 03/01/05 01114105 
OIBENZO(A,H)ANTHAACENE 10 u 10 u 10 u 10 u 11 u 10 u 10 u 
OIBENZOFI !RAN 10 u 10 u 10 u 10 u 11 u 10 u 10 u 
DIETHYL PHfHALATE 10 u 10 u 10 u 10 u 11 u 10 u 2 J 

• 
10 u 10 u 10 u 10 u 11 u 10 u 10 u 
10 u 10 u 10 u 10 u 11 u 10 u 10 u 
10 u 10 u 10 u 10 u 11 u 10 u 10 u 
10 u 10 u 10 u 10 u 11 u 10 u 10 u 
10 u 10 u 10 u 10 u 11 u 10 u 10 u 

ADI ENE 10 u 10 u 10 u 10 u 11 u 10 u 10 u 
E 10 u 10 u 10 u 10 u 11 u 10 u 10 u 

INOENOf1,2,3-CDlPYAENE 10 u 10 u 10 u 10 u 11 u 10 u 10 u 

-
10 u 10 u 10 u 10 u 11 u 10 u 10 u 
10 u 10 u 10 u 10 u 11 u 10 u 10 u 
10 u 10 u 10 u 10 u 11 u 10 u 10 u 
10 u 10 u 10 u 10 u 11 u 10 u 10 u 
10 u 10 u 10 u 10 u 11 u 10 u 10 u 
25 u 25 u 25 u 25 u 27 u 25 UR 25 u 
10 u 10 u 10 u 10 u 11 u 10 u 10 u 
10 u 10 u 10 u 10 u 11 u 10 u 10 J 

I PYRENE 10 u 10 u 10 u 10 u 11 u 10 u 10 u 
PestlcldnlPCBs (U"" \ 
4,4'-DDO 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 
4,4'-DOE 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 

I":' H E 

0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 
0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 
0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 
0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.51 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.51 u 0.5 u 0.5 u 

AROCLOR· 1232 0.5 u 0.5 u 0.5 u 0.5 u 0.51 u 0.5 u 0.5 u 
AROCLOR-1242 0.5 u 0.5 u 0.5 u 0.5 u 0.51 u 0.5 u 0.5 u 
AROCLOR·1248 0.5 u 0.5 u 0.5 u 0.5 u 0.51 u 0.5 u 0.5 u 

.2~ 
0.5 u 0.5 u 0.5 u 0.5 u 0.51 u 0.5 u 0.5 u 

260 . 0.5 u 0.5 u 0.5 u 0.5 u 0.51 u 0.5 u 0.5 u 
0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 

c 0.05 u fl"" ll 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 
IDIELDRIN 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 
laLFANI 

o.os u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 
LFANll 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 
LFAN SULFATE 0.1 u 0.1 u 0.1 UJ 0.1 UJ 0.1 u 0.1 u 0.1 u 

ENORIN 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 
ENORIN ALDEHYDE 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 

&! 
o.1 U . 0.1 u 0.1 UJ 0.1 UJ. 0.1 u 0.1 u 0.1 u 

0.025 J 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 
0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 
0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 
0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 

METHOXYCHLOR 0.5 u 0.5 u 0.5 u I 0.5 u 0.5 u 0.5 u 0.5 u 
TOXAPHENE 1 u 1 u 1 u I 1 u 1 u 1 u 1 u 
!xpk>tivea (ugll.) 

3of 24 



SWMU 016 016 
Sample Location Field Blank FleldBlank 

,....,,.,19 Number 16-F-060601-01 16-F·060501-o2 
samp1eoaw· 06/0S/01 06f05/01 

- E 
E 
E 

2 AMI 6-DINITROTOLUENE 
2·NITROTOLUENE 
3-NITROTOLUENE 
4-AMIN0-2 6-DINITROTOLUENE 
4·Nll HOTOLUENE 
HMX 
NITROBENZENE 
ROX 
TETRYL 

1nor1111nic• !Ua#Ll 
ALUMINUM 86 29.5 u 
ANTIMONY 3.7 u 3.7 u 

~ 
2.5 u 2.5 u 

11 0.15 u 
0.74 0.18 u 

CADMIUM 0.24 u 

ii 
19.4 

UM 0.57 u 
1 0.92 u 

COPPcR 4.2 2 
IRON 165 18.5 u 
LEAD 1.5 u 1.5 u. 
MAGNESIUM 1280 7.1 u 
MANGANESE 17.8 0.1 
MERCURY 0.03 u 0.03 u 
NICKEL 0.94 0.72 u 
POTASSIUM 1190 15.1 u 
SELENIUM 3U 3 u 
SILVER 1 u 1 u 
SODIUM 11300 184 u 
THALLIUM 4.7 u 4.7 u 
VANADIUM 4.9 0.78 
ZINC 2.4 0.47 u 
Mlscellaneollll Parametera run1u 
CYANIDE I 10 u I 10 u I 

• 

.QA/QC DATA 
SWMU 16 AND 17 

NWSCHARLESTOH, SOunt CAROLINA 

016 016 017 
Fleld Blank Field Blank Flelc:IBlank 

16-F-101901·03 11H'-101901·04 17·F-042703-o1 
10/19/01 10/19/01 04/27/03 

33.8 ± 136 3.65 u 3.65 u 
2.53 u 2.53 u 
0.15 u 14.1 u 
0.18 u 0.18 u 
0.24 u 0.24 u 
7.68 u 20800 
0.57 u 0.57 u 
0.92 u 0.92 u 
0.84 u 20 

22 128 
1.48 u 1.48 u 

16.1 1480 
0.12 5 

0.03 u 0.06 
1.3 ·:a 305.21 u 

3.04 u 
1.03 u 

91.7 23500 
4.74 u 4.74 u 
0.52 u 1.8 
0.47 u 8.1 

10 u 10 u I 

017 
Field Blank 

17·F-o42703-o2 
04/27/03 

I 

I 

I I 

017 017 017 
Fleld Blank ·DI Water Field Blank ·DI Field Blank ·Driller 

w- Plastic Tank 
17-F-011405-02· 17-F-0305-04 17-F-011405-01 
01/14/05 03/01/05 01/14105 

I 

18.3 u 20.5 u 1090 
2.34 u 3.54 u 2.34 u 
3.03 u 2.81 u 3.03 u 
0.17 u 0.50 u 10.4 

0.41 0.40 u 0.96 
0.3 u 2.29 u 0.3 u 

9.6 53.9 12200 
0.8 u 2.6 0.0 u 

0.84 u 4.3 u 0.64 u 
0.88 u 3 13.8 
10.7 u 13.7 4000 
1.7 u 2.07 u 1.7 u 

7.52 u 33.7 u 2270 
0.64 0.91 u 52.6 
0.02 0.02 u 0.02 

0.85 u 64.4 1.1 
238 u 621 u 2610 
3.71 u 4.08 u 3.71 u 
0.7 u 3.93 u 0.7 u 

179 182 

dft== 4.09 u 4.26 u 
0.75 u 5;07 u 

0.29 30.9 65.2 

10 u I 10 u I 10 u I 

• 



SWMU 017 017 017 
Sample Location Field Blank ·Fire Rinaate Blank Rlnsate Blank 

1 ...... _ ... 

SamDle Number 17•f.0305-08 17-R-o&OS01-01 17-R-o&0601.02 
8amDleDate 03/01/05 06105/01 06/06/01 
Volatile Oraanics 
111-TRICHL s u s u SU 
1122·TET NE 5 u 5 u s u 
1 1,2-TRICHL 5U s u 5U 
1 1,2- U.OROETHANE 5U 5U 5U 
1,1-D 5U 5 u 5 u 
11-D 5 u 5 u SU 
1,2 4- 5 u s u 5U 
1 ,4-
1, .1PANE 5 u 5 u SU 
1 2-DIBROMOi: fHANE 5 u 5 u SU 
1,2-DICHLOROBENZENE 5 u 5 u 5 u 
1,2-DICHLOROETHANE 5 u s u SU 

liW!' 
s u s u s u 

E SU s·u SU 
E 5U 5 u s u 

2 SU 3 J 4 J 
5 u 5 u sU 

4-METHYL-2-PENTANONE 5 u s u 5U 
3 J 8 6 
SU s u s u 

ICHLOROMETHANE s s u s u 
BROMOFORM SU 5U 5U 
BROMOMETHANE s u 5U s u 
CARBON DISULFIDE SU SU s u 
CARBON TETRACHLORIDE s u sU 5 u 
CHLOROBENZENE 5 u 5 u s u 
CHLORODIBROMOMETHANE 4J SU s u 
CHLOROETHANE 5 u SU 5 u 
CHLOROFORM 3J 5U . 5 u 
CHLOROMETHANE 5 u 5 u 5U 
CIS-1,2-DICHLOROETHENE 5 u 5 u SU 
CIS-1,3-DICHLOROPROPENE 5 u 5 u 5U 
CYCLOHEXANE su SU SU 
OICHLORODIFLUOR >METHANE SU s u 5 u 
ETHYLBENZENE s u SU SU 

~ZENE s u s u SU 
10 u 

Mt:fHYLACETATE s u s u 5 u 
METHYLIRY 5 u s u 2 J 
Mt: r11YL L ETHER SU SU s u 
Ml!, l MTL-f!Nl:'! 5U 5U 5 u 
0-XVLENE SU 
STYRENE SU 5 u 5 u 
TETRACHLOAOETHENE SU 5 u s u 
TOLUENE SU SU SU 
TOTAL 1 2-0ICHLOROETHENE 10 u 
TOTAL XYLENES 15 u SU SU 
TAANS-1 2-DICHLOROt: 111ENE SU s u s u 

• QAIQCDATA 
SWMU 16AND17 

NWS CHARLESTON, SOUTH CAROLINA 

017 016 
Rlnaate Blank Rlnaate Blank 

17-R-060701"°3 16-R-o&1101-M 
06/07/01 06/11/01 

5U 5U 
5 u SU 
5 u SU 
5U s u 
5U 5U 
SU 5U 
SU 5 u 

SU s u 
5U 5 u 
5 u SU 
5 u SU 
5 u s u 

SU 5U 
SU 5 u 
4J 5 u 
SU s u 

. s u s u 
8 9 

5U 5U 
SU SU 
5U 5 u 
SU 5U 
sU sU 
SU SU 
SU 5 u 
5 u s u 
sU SU 
sU 5U 
sU 5 u 
5U 5 u 
5U 5U 
SU SU 
SU s u 
SU SU 
SU 5 u 

5 u s u 
s u s u 
SU s u 
SU 5U 

5U s u 
0.8 J s u 
SU s u 

SU SU 
5 u s u 

sof24 . 

016 016 
Rlnsate Blank !l'llM8te Blank 

16-R•101901-05 16-R-101901-06 
10/19101 10/19/01 

SU 5 u 
sU SU 
SU s u 
5U 5 u 
s u 5 u 
5 u 5 u 
5 u 5 u 

5U 5 u 
5U s u 
5 u SU 
s u 5U 
s u 5 u 

s u SU 
SU 5 u 
SU 5 u 
SU SU 
SU 5 u 

12 9 
5 u SU 
5 u 5U 
s u s u 
5 u 5 u 
SU SU 
s u SU 
5 u SU 
s u s u 
5U 5 u 
5 u 5 u 

0.9 J 5U 
5 u 5 u 
5 u 5 u 
SU 5 u 
SU s u 
5 u s u 
SU SU 

SU s u 
5U 5 u 
SU s u 
5 u 5 u 

SU SU 
5 u s u 
s u s u 

SU s u 
SU s u 

• 
017 017 017 
Rlnsate Blank Rlnsate Blank Trip Blank 

17-R-o42803-01 17·R-042803-o2 17·T·060S01·01 
04/28/03 04/28103 06/05101 

5U s u 5 u 
5 u s u 5 u 
5U s u 5 u 
SU SU 5 u 
.5 u 5 u 5 u 
5U 5 u 5 u 
SU 5 u 5 u 
SU SU 
5 u 5 u 5 u 
5U SU 5 u 
5U s u 5 u 
SU s u s u 
5U s u f=su SU s u 
s u s u 5 u 
SU 5 u s u 
3 J 3 J 5 u 
s u s u 5 u 
SU s u SU 

5 UR 5 UR 3 J 
5 u 5 u 5 u 
5 u 5 u 5 u 
SU 5 u 5 u 
s u s u s u 
SU s u 5 u 
s u 5 u 5 u 
5U s u 5 u 
SU 5 u 5 u 
SU 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 
5 u 5 u 5 u 
5U s u 5 u 
SU s u 5 u 
SU 5 u 5 u 
s u s u 5 u 
10 u 10 u 
5 u s u 5 u 
5 u s u 5 u 
5 u SU 5U 
SU SU 5 u 
SU 5 u 
SU s u 5 u 
SU s u 5 u 
5 u s u 5 u 
10 u 10 u 
15 u 1S u 5 u 
s u s u 5 u 



SWMU 017 017' 017 
Sample Location Field Blank ·Fire Rlnsate Blank Rinaata Blank 

!Mu.I-
Samnle Number 17-F-o305-03 17·R-o60501-01 17-R-o60601-02 
smnnla Data 03/01/05 06/05/01 06l06/01 

TRANS·1 3-0l~E 5 u SU SU 
TRICHLOROt: 1 1 J 8 1 J 
TRICHLOROFL E 5U 5U 5U 
VINYL CHLORIDE 5U SU 5 u 

Semivolatlle oraanicltl tua/U 
1,1-BIPHENYL 10 u 10 u 10 u 
2,2'·0XYBIS(1 ·CHLOROPROPANE) 10 u 10 u 10 u 
2,4,& TRICHLOROPHENOL 25 u 25 u 25 u 
2,4,6·TRICHLOROPHENOL 10 u 10 u 10 u 

-
10 u 10 u 10 u 

L 10 u 10 u 10 u 
25 u 25 u 25 u 
10 u 10 u 10 u 
10 u 10 u 1() u 

E 10 u 10 u 10 u 
?..r.HLOROPHENOL 10 u 10 u 10 u 
2-METHYLNAPHTHALENE 10 u 10 u 10 u 
2·METHYLPHENOL 10 u 10 u 10 u 
2·NITROANIUNE 25 u 25 u 2S u 
2·NITROPHENOL 10 u 10 u 10 u 

~ 
10 u 10 UR 10 UR 

E 2S u 2S u 25 u 
25 u 25 u 2S u 
10 u 10 u 10 u 

OL 10 u 10 u 10 u 

:.cHLORQPHFNYL PHENYL ETHER 
10 .U 10 u 10 u 
10 u. 10 u 10 u 

4-METHYLPHENOL 10 u 
gu 

10 u 
4-NITROANILINE 25 u u 2S UJ 
4-NITROPHENOL 25 UR u 25 u 
ACENAPHTHENE 10 u 10 u 10 u 

~ 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 

ATRAZINE 10 u 10 u 10 u 
BENZALDEHYDE SJ 10 u 10 u 
B E 10 u 10 u 10 u 

10 u 10 u 10 u 
E 10 u 10 u 10 u 

10 u 10 u 10 u 
10 u 10 u 10 u 

NE 10 u 10 u 10 u 
BIS2· H 10 u 10 u 10 u 

.ATE 10 u BJ 10 
PHTHALATE 1 10 u 10 u 

1 10 u 10 u 
10 u 10 u 10 u 

CHRYSENE 10 u 10 u 10 u 
01-N-BUTYL PHTHALATE 2 J 0.7 J 0.7 J 
Dl·N·OCTYL PM (HAI ATE 10 u 10 u 10 u 

• 

QA/QC DATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 016 
Rinsate Blank Rinuta Blank 

17·R-o60101-03 16-R-o61101-D4 
06/07/01 06/11/01 

5U 5 u 
0.9 J 0.7 J 
SU 5 u 
5 u 5U 

10 u 10 u 
10 u 10 u 
25 u 2S u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
25 u 2S u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 

!~R 
25 u 
10 u 

10 UR 
25 u 25 u 
2S u 2S u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 

25 UJ 25 u 
25 u 25 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u' 
9 J 10 u 

10 u 10 u 
10 u 10 u 
10 u 0.7 J 
10 u 10 u 
2 J 2J 

10 u 10 u 

016 
Rlnsata Blank 

16-R·101.901-0S 
10/19/01 

SU 
5 u 
SU 
SU 

10 u 
10 u 
2S u 
10 u 
10 u 
10 u 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
10 u 
10 u 
25 u 
2S u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

016 017 017 017 
Rlnsete Blank Rinaate Blank Rinsate Blank Trip Blank 

16-R-101901-o& 17·R-D42803-01 17·R·042803-o2 17-T-060501·01 
10/19/01 04/28/03 04/28/03 111'105/01 

SU SU SU s u 
5U 1 J 2 J s u 
5 u 5 u 5 u 5 u 
s u 5 u 5 u 5 u 

10 u 
10 u 
25 u 
10 u 
10 u 
10 u 
25 u 
10 u 
10 u 
10 u ' 

10 u 
10 u 
10 u 
25 u 
10 u 
10 u 
25 u 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
2S u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u. 
10 u I 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

• 



• 
SWMU 017 017 
Sample Location Field Blank ·Fire Rlnote Blank 

iuv.i ...... 

Sample Number 17-14l305-03 17·R-o60S01-01 
SamaleDate 03/01/0S 06/05101 .AACENE 10 u 10 u 

10 u 10 u 
TE 10 u 10 u 
-"TE 10 u 10 u 

10 u 10 u 
FLUOR ENE 10 u 10 u 
HEXACHLOROBENZENE 10 u 10 u 
HEXACHLOROBUTADIENE 10 u 10 u 
HEXACHLORUGYCLOPENTADIENE 10 u 10 u 
HEXACHLOROc1nANE 10 u 10 u 
INDEN0(1,2,3-C0)PYRENE 10 u 10 u 
ISOPHORONE 10 u 10 u 
N·NITROSO-Dl-N-P~ 10 u 10 u 
N·NITROSODIPHEN 10 u 10 u 
NAPHTHALENE 10 u 10 u 
NITROBENZENE 10 u 10 u 
~ 

25 UR 25 u 
10 u 10 u 

PHENOL . 10 u 10 u 
PYRENE 10 u 10 u m \ 

0.1 u 0.1 u 
0.1 u 0.1 u 

4,4'·DDT 0.1 u 0.1 u 
ALDRIN 0.05 u 0.05 u 
ALPHA·BHC 0.05 u 0.05 u 
ALPHA-CHLORDANE 0.05 u 0.05 u 

R-1016 0.5 u 0.5 u 
R-1221 0.5 u 0 

AROCLOR-1232 0.5 u 0.5 u 
AROCLOR-1242 0.5 u 0.5 u 
AROCLOR-1248 0.5 u 0.5 u 
AROCLOR-1254 0.5 u 0.5 u 
AROCLOR-1260 0.5 u 0.5 u 
BETA-BHC 0.05 u 0.05 u 
DELTA-BHC 0.05U 0.05 u 
DIELDRIN 0.1 u 0.1 u 
I ENDOSULFAN ~ 0.05 u 0.05 u 

0.1 u 0.1 u 
0.1 u 0.1 u 

ENDRIN 0.1 u 0.1 u 
0.1 u 0.1 u 

~ 
0.1 u le 0.05 u 

E 0.05 u 
0.05 u 

DE I 0.05 u 0.05 u 
IMETHOXYCHLOR I 0.5 u 0.5 u 
TOXAPHENE I 1 u 1 u 
Explosivu (ug/L) 

017 
Rlnaate Blank 

17-R-o&0601-02 
06/96/01 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
10 u 
10 u 
10 u 

0.1 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 

0.05 u 
0.05 u 
0.1 u 
0.05 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.5 u 
1 u 

• 
QAfQCDATA 

SWMU 16 AND 17 
NWS CHARLES'TON, SOUTH CAROLINA 

017 016 
Rlnute Blank Rinsate Blank 

17·R-o60701-o3 16-R·061101-o4 
06/07/01 06/11/01 

10 u 10 u 
10 u 10 u 
10 u- 10 u 
10 u 10 u 
10 u 10 u 
10 u 

t=a 10 u 
10 u 
10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
25 u 25 u 
10 u 10 u 
10 u 6 J 
10 u 10 u 

0.1 u 
~~ 0.1 u 

0.1 u 

ii 0.05 u 
0.05 u 
0.05 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 

0.5 u 
0.5 u 

D.5 u 0.5 u 
0.05 u 0.05 u 
0.05 u 0.05 u 
0.1 u 0.1 u 

0.05 u 0.05 u 
0.1 u 0.1 u 
0.1 u 0.1 u 
0.1 u 0.1 u 
0.1 u 
0.1 u 

0.05 u 0.05 u 
0.05 u 0.05 u 
0.05 u 0.05 u 
0.05 u 0.05 u 
0.5 u 0.5 u 
1 u 1 u 

7of24 

• 
016 016 017 017 017 

k Rinsate Blank RinHte Blank Rlnsate Blank Trip Blank 

16-R-101901-115 16·R· 101901 ·06 17·R·042803-01 17-R-o42&03-02 17·T·060501·01 
10/19/01 10/19/01 04/28/03 04/28/03 06/05101 

10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
25 u 25 u 
10 u 10 u 
10 u 10 u 
10 u 



SWMU 017 017 017 
Sample Location Field Blank ·Fire Rinaal.9 Blank Rinaate Blank 

. ..,.. ......... 
Samnle Number 17..f.0305.03 17·K-WI 501-01 17•R-G60601-G2 
SamnleDate 03/01/05 06/05/01 06/0e/01 
1 3 5-TRINITROBE E 0.6 u 

0.6 u 
2,4,6-TRINITROTOLUENE · 0.6 u 
2,4-0INITROTOLUENE 0.6 u 
2,6-DINITROTOLUENE 0.6 u 
2·AMIN0-4 6-DINITROTOLUENE 0.6 u 

-
0.6 u 
0.6 u 

OTOLUENE 0.6 u 
0.6 u 
1.5 u 

NITROBENZENE 0.6 u 
ROX 1.5 u 
TETRVL ~ 0.6 u 
I ; (UNI I 

ALUMINUM 134 29.5 u 59.7 
ANTIMONY 3.54 u 3.7 u 6.2 
ARSENIC 2.81 u 2.5 u 2.5 u 
BARIUM 13.1 1.8 0.15 u 
BERYLLIUM 0.40 u 0.31 0.32 
CADMIUM 2.29 u 0.24 u 0.24 u 
CALCIUM 9100 123 7.7 u 
cHROMIUM 2.8 3.2 0.57 u 
C:JBALT 4.3 u 0.92 u 0.92 u 
L"UPPER 6.6 9.5 0.84 u 
IRON 61.6 1060 34.1 
LEAD 2.07 u 1.5 u 1.5 u 
MAGNESIUM 2360 14 11.9 
MANGANESE 6.7 12.1 0.7 
MERCURY 0.02 u 0.03 u 0.03 u 
NICKEL 11.6 u 2.8 1.2 
POTASSIUM 2970 62.5 21 
SELENIUM 4.08 u SU SU 
SILVER 3.93 u 1 u 1 u 
SODIUM "'"""'' 480 269 
THALLIUM 4.26 u 4.7 u 4.7 u 
VN4AQIUM 5.07 u 1.4 0.72 
ZINC 4.7 a.s 0;47 u 
MlllCellaneous Parameters {ugll.) 
I CYANIDE . 10 u 10 u 10 u 

• 

QA/QC DATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 016 
Rinaate Blank AlnMte Blank 

' 
17·R-o60701-03 16-R·061101-o4 
06f07/01 06/11/01 

0.6 u 
0.6 u 
0.6 u 
0.6 u 
0.6 u 
0.6 u 
0.6 u 
0:6 u 
0.6 u 
0.6 u 
1.5 u 
0.6 u 
21 u 
0.6 u 

117 29.5 u 
3.7 u 4.8 
2.5 u 2.5 u 

0.15 u 0.55 
0.79 0.18 u 
0.59 0.24 u 

7.7 u 91.2 
0.57 u 0.95 
0.92 u 0.92 u 
0.84 u 0.84 u 

40.9 95.2 
1.5 u 1.5 u 
7.1 u 12.6 
0.1 u 2.6 

0.03 u 0.03 u 
0.72 u 0.72 u 
15.1 u 28.7 

3.7 3 u 
1 u 1 u 

184 u 549 
4.7 u 4.7 u 

1.2 0.52 u 
0.84 0.95 

10 u .10 u 

• 

016 016 017 017 017 
Rinsate Blank Rinlate Blank Rinsate Blank Rinsate Blank Trip Blank 

16-R·101901-05 16-R-101901-06 17..ft-042803.01 17·R-o42803-02 17·T-060501·01 
10/19/01 10/19/01 04/28/03 04/28/03 06f05101 

34.1 31 
3.65 u 3.65 u 
2.53 u 2.53 u 
0.15 u 0.15 u 

. 0.18 u 

l:H 0.24 u 
7.68 u 
0.57 u 0.57 u 
0.92 u 0.92 u 
0.84 u 0.84 u 

21.2 16.46 u 
2.2 2 

7.06 u 7.06 u 
0.18 0.14 
0.04 0.07 

0.72 u 1.1 
305.21 u 305.21 u 
3.04 u 3.04 u 
1.03 u 1.03 u 

54.6 60.3 
4.74 u 4.74 u 

0.53 0.52 u 
0.47 u 0.47 u 

10 0 io 0 

• 



• 
SWMU 017 017 
Sample Location Trip Blank Trip Blank 

Sam1>le Number 17· T -o&0601-02 17·T-060701-Cl3 
,......,,,. Dete 06/06/01 06/07/01 
Volatile Oraanics 1un1u 

• 
5 u s u 

rttANE 5 u SU 
2 s u SU 

UOROETHANE 5 u 5U 
- s u s u 

E 5 u SU 
E 5 u 5 u 

1,2 4-TRIMETHYLBENZENE 

~PROPANE s u s u 
5 u s u 

I 5 u SU 
1,2-DICHLOROETHANE s u SU 

~E 
5U 5 u 

1,3-DICHLOAOBENZENE SU s u 
1,4-DICHLOAOBENZENE 5 u s u 
2·BUTANONE 5 u. s u 
2-HEXANONE 5 u s u 
4-METHYL-2-PENTANONE 5 u s u 
ACETONE 2J 2 J 
BENZENE s u s u 
BROMODICHLOROMETHANE SU 5 u 
BROMOFOAM SU 5U 
BROMOMETHANE SU SU 
CAR"" N DISULFIDE s u SU 
CARBON TETRACHLORIDE s u SU .ENE s u s u 

OMOMETHANE SU s u 
ANE s u s u 

CHLOROM~E 
5 u s u 
SU S.U 

~ENE SU s u 
PENE s u SU 

CYCLOHEXANE 5 u SU 
DICHLOROOIFLUOROMETHANE SU 5 u 

~NE 
5 u .su 
5 u SU 

M+P·XYLENES 
METHYL ACETATE 5 u s u 
METHYL CYCLOHEXANE 5 u 5 u 
METHYLTERT·euTYLETHER 5 u s u 
MC I n T L.cru: Cit1l J:l"Ul JP"' 0.6 J s u 
0-XYLENE 
STYRENE s u s u 

E'"' SU 1 J 
5 u 5 u 

nROETHENE 

TRANS-1,2-0IC~LOROETHENE 
5 u 5U 
5 u SU 

•• 
OAIQCDATA 

SWMU 16 AND 17 
NWS CHARLE$TON, SOUTH. CAROLINA 

016 016 017 016 
Trip Blank Trip Blank TriP Blank Trip Blank 

16-T .Q61101-114 16-T·101601.Q6 17·T·101701-07 16-T·101801·08 
06/11/01 10/16/01 10/17/01 10/18/01 

5U SU SU s u 
5U SU SU S.U 
SU SU SU s u 
5U 5U SU s u 
SU 5U 

ta 
SU 

s u SU u SU 
5 u SU 5U 

SU SU s u SU 
5. u s u s u SU 
SU s u s u s u 
5 u 5 u SU 5 u 
5 u 5 u 5 u 5 u 

5U s.U 5 u SU 
SU 5U 5 u SU 
s u SU s u SU 
SU s u s u SU 
5 u SU 2 J s u 

6 SU 2 J s u 
s u SU s u s u 
5 u SU s u s u 
s u SU s u s u 
5U 5 u SU SU 
SU SU SU s.U 
s u SU SU s u 
SU SU SU 5 u 
s u SU s u s u 
s u SU s u s u 
s u SU s u s u 
SU SU s u s u 
SU 5 u SU SU 
SU s u SU SU 
5U s u 5 u. SU 
s u s u SU 5 u 
s u 5 u 5 u 5 u 
l) u 5 u 5 u s u 

SU 5 u SU s u 
SU s u SU SU 
SU s u SU SU 
s u s u SU 5 u 

SU s u s u s u 
SU SU 5 u 5 u 
SU 5U 5 u 5U 

5U 5 u 5 u SU 
5U 5 u 5 u s u 

9 of 24 

• 
016 016 017 017 
Trip Blank Trip Blank Trip Blank Trip Blank 

16-T·101901·05 16-T·101901.Q9 17·T-030702·10 17·T-030802·11 
10/19/01 10119101 03/07/02 03/08/02 

s u s u SU s u 
s u SU s u 5 u 
SU 5 u s u 5 u 
s u 5 u SU s u 
SU 5 u SU 5 u 
s u SU s u 5 u 
SU SU 5 u 5 u 

sU s u 5 u 5 u 
5 u s u SU 5 u 
s u s u s u 5 u 
SU s u 5U 5 u 
5U s u 5 u 5 u 

s u 5 u 5 u s u 
SU 5 u 5 u 5 u 
5 u 5 u 5 u s u 
s u s u SU 5 u 
s u SU SU s u 
s u SU s u SUR 
s u s u s u s u 
s u s u s u s u 
s u s u SU s u 
s u s u s u s u 
s u SU s u s u 
s u SU 5 u s u 
5 u SU s u s u 
s u SU 5 u SU 
s u s u s u s u 
s u s u s u s u 
·Su SU 5 u s u 
s u 5 u 5 u s u 
s u SU 5 u s u 
s u SU SU s u 
5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 
s u SU 5 u 5 u 

. s u SU 5 u 5 u 
s u 5 u s u s u 
5 u SU s u s u 

0.7 J SU 5 u s u 

SU SU s u s u 
SU 5U s u s u 
5 u 5U 5 u 5 u 

s u 5 u SU s u 
5 u 5 u s u 5 u 



SWMU 017 017 
Sample Location Trip Blank Trip Blank 

Samole Number 17·T.o&0601-ll2 17·T-060701·03 
SamoleDate 06/06/01 06/07/01 
TRANS-1,3-DICHLOROPROPENE 5 u 5 u 
TRICHLOROETHENE 1 J 2 J 
TRICHLOROFLUOROMETHANE 5 u 5 u 
VINYL CHLORIDE 5 u 5 u 
Semlvolatile Oraanlcs lun1L1 
1,1·BIPHENYL 
2,2'-0XYBIS11·CHLOROPROPANEl 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,4-DINITROTOLUENE 
2,6-DINITROTOLUENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NITROANILINE 
2-NITROPHENOL 
3,3'-DICHLOROBENZIDINE 
3-NITROANILINE 
4,6-DINITR0-2-METHYLPHENOL 
~BROMOPHENYLPHENYLETHER 

4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-METHYLPHENOL 
~NITROANILINE 

4-NITROPHENOL 
ACENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 
ANTHRACENE 
ATRAZINE 
BENZALDEHYDE 
BENZO A)ANTHRACENE 
BENZO AlPYRENE 
BENZO B)FLUORANTHENE 
BENZO G,H,llPERYLENE 
BENZO K)FLUORANTHENE 
BISl2-CHLOROETHOXYlMETHANE 
BIS(2-CHLOROETHYLlETHER 
BISl2-ETHYLHEXYLlPHTHALATE 
BUTYLBENZVLPHTHALATE 
CAPROLACTAM 
CARBAZOLE 
CH RYS ENE 
01-N-BUTYL PHTHALATE 
01-N-OCTYL PHTHALATE 

• 

QA/QC DATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

016 016 017 
Trip Blank Trip Blank Trip Blank 

16-T.o&1101-D4 16-T-101601·06 17·T·101701-07 
06/11/01 10/16/01 10/17/01 

5 u 5 u 5 u 
5 u 5 u SU 
5 u 5 u 5 u 
5 u 5 u 5 u 

016 
Trip Blank 

16-T-101801-08 
10/18/01 

5 u 
5 u 
5 u 
5 u 

016 016 017 017 
Trip Blank Trip Blank Trip Blank Trip Blank 

16-T·101901-05 16-T·101901·09 17·T·030702·10 17·T·030802·11 
10/19/01 10/19/01 03/07/02 03/08/02 

5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 
5 u 5 u 5 u 5 u 

• 



• 
SWMU 017 
Sample Location Trip Blank 

Sample Number 17·T-o60601-02 

-
06/06l01 

RACE NE 
" 

E 
TE 

FLUOAANTH E 

HEXACHLOAOSUTADIENE · 
HEXACHLOROCYCLOPENTAOIENE 
HEXACHLOROETHANE 
INDEN0!1,2,3-COlPYRENE 
ISOPHORONE 
N-NITROSO·Di~N-PROPYl.AMINE 

N-NITROSODIPHENYLAM!NE 
NAPHTHALENE 
NITROBENF 
PENTACHI 
PHENANTH 
PHENOL 
PYRENE 

•~r~· 
lie ORDANE 

1016 
1221 
1232 

AROCLOR-1242 
AROCLOR-1248 
AROCLOR·1254 
AROCLOR-1260 
BETA·BHC 
DELTA·BHC 
DIELDRIN 
ENDOSULFAN I 
ENDOSULFAN II 
ENDOSULFAN SULFATE 
ENDRIN 
ENORIN ALDEHYO.E 

AN El 
ROANE 

EPOXIDE 
OR 

(ug/L) 

017 
Trip Blank 

17·T-o60701-o3 
06/07/01 

• QA/QCDATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOU'TH CAROLINA 

016 016 017 
Trip Blank Trip Biank Trip Blank 

16-T-o61101-Cl4 16-T·101601-o6 17·T•101701-o7 
06/11/01 10/16/01 10/17/01 

l 
I 

11of24 

• 
~ 

016 016 017 017 
Trip Blank . Trip Blank Trip Blank Trip Blank 

11i-T•101801..()8 16-T-101901-05 16-T·101901.o9 17·T-o30702·10 17· T·030802· 11 
10/16I01 10/19/01 10/19/01 03/07/02 03/08/02 

" 



SWMU 017 017 
Sample l.ocatlon Trip Blank Trip Blank 

Sam-Number 17·T-o60601.02 17·T"ll60701-03 
06f06/01 06/07/01 

1 
1 

Ul:Nt: 
UENE 
ITROTOLUENE 

TOLUENE 
4-NITR TOLUENE 
HMX 
NITROBENZENE 
ROX 
TETRYL 
lnortu1nfca lunn \ 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

IF= 
CHROMIUM • LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
FOTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 

~ (ua/U 
I I 

• 

QAIQCDATA 
SWMU 16 A,ND 17 

NWS CHARLESTON, SOUTH CAROLINA 

016 016 017 
Trip Blank Trip Blank Trip Blank 

16-T-o61101-o4 16-T·101801-o6 17•T·101701-07 
06111/01 10/111/01 10/17/01 

I I 

016 
Trip Blank 

16-T·101801-o8 
10/111/01 

I 

016 016 017 017 
Trip Blank Trip Blank Trip Blank Trip Blank 

16-T·101901-0S 16-T·101901-o9 17·T-030702·10 17·T-030802·11 
10/19/01 10/19/01 . 03/07/02 03/08/02 

I I 

•• 



• 
SWMU 017 
Sample Location Trip Blank 

SamDle Number 17·T·030902·12 
Sample Date 03/09/02 
Volatile Jttl&nica fun/LI 
1, 1, 1-TRICHLOROETHANE s u 
1, 1,2,2· TETRACHLOROETHANE s u 
1, 1,2-TRICHLOROETHANE s u 
1, 1,2-TRICHLOROTRIFLUOROETHANE s u 
1, 1-DICHLOROETHANE s u 
1, 1-DICHLOROETHENE s u 
1,2,4-TRICHLOROBENZENE SU 
1,2,4-TRIMETHYLBENZENE 
1,2-DIBROM0-3-CHLOROPROPANE s u 
1,2-DIBROMOETHANE s u 
1,2-DICHLOROBENZENE s u 
1,2-DICHLOROETHANE s u 
1,2-DICHLOROPROPANE s u 
1,3,S-TRIMETHYLBENZENE 
1,3-DICHLOROBENZENE SU 
1,4-DICHLOROBENZENE s u 
2-BUTANONE s u 
2-HEXANONE s u 
4-METHYL-2-PENTANONE s u 
ACETONE s u 
BENZENE SU 
BROMODICHLOROMETHANE s u 
BROMOFORM SU 
BROMOMETHANE s u 
CARBON DISULFIDE s u 
CARBON TETRACHLORIDE 5 u 
CHLOROBENZENE s u 
CHLORODIBROMOMETHANE s u 
CHLOROETHANE s u 
CHLOROFORM s u 
CHLOROMETHANE s u 
CIS-1,2-DICHLOROETHENE 5 u 
CIS-1,3-DICHLOROPROPENE 5 u 
CYCLOHEXANE s u 
DICHLOROOIFLUOROMETHANE SU 
ETHYLBENZENE s u 
ISOPROPYLBENZENE SU 
M+P-XYLENES 
METHYL ACETATE s u 
METHYLCYCLOHEXANE SU 
METHYL TERT·BUTYL ETHER s u 
METHYLENE CHLORIDE s u 
0-XYLENE 
STYRENE S.U 
TETRACHLOROETHENE SU 
TOLUENE s u 
TOTAL 1,2-DICHLOROETHENE 
TOTAL XYLENES SU 
TRANS· 1,2-DICHLOROETHENE s u 

017 017 
Trip Blank Trip Blank 

17·T-o42603-1 17·T-o42703-02 
04/26/03 04127/03 

s u s u 
s u s u 
s u SU 
s u s u 
s u s u 
s u s u 
s u 0.4 J 
s u s u 
s u s u 
s u s u 
SU SU 
s u s u 
s u s u 
s u s u 
SU s u 
s u s u 
s u s u 
s u s u 
SU SU 
s u s u 
s u 5 u 
s u s u 
SU s u 
5 u 5 u 
s u 5 u 
s u s u 
SU s u 
s u s u 
5 u 5 u 
5 u s u 
SU 5 u 
5 u 5 u 
s u 5 u 
s u s u 
SU s u 
s u s u 
s u s u 
s u 5 u 
s u s u 
s u s u 
s u s u 
SU s u 
SU s u 
s u s u 
s u s u 
SU s u 
SU s u 
5 u s u 
s u s u 

• QA/QC DATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 
Trip Blank Trip Blank 

17· T-011305-01 17-T-011505-01 
01/13/05 . 01/15/05 

SU s u 
SU s u 
s u s u 
s u s u 
s u s u 
SU s u 
s u SU 

s u s u 
s u s u 
SU s u 
SU s u 
SU s u 

SU s u 
s u s u 

SUR 5 UR 
s u s u 
s u s u 
19 J SUR 
5 u s u 
s u s u 
SU s u 
s u s u 
SU 5 u 
s u s u 
s u s u 
s u s u 
SU 5 u 
s u s u 
s u s u 
5 u 5 u 
5 u 5 u 
s u SU 
s u s u 
s u 5 u 
s u s u 
10 u 10 u 
SU s u 
s u s u 
s u s u 
s u s u 
SU SU 
s u s u 
s u s u 
s u SU 
10 u 10 u 
1S u 1S u 
s u SU 

13of24 

• 
017 017 017 017 017 
Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank 

TB-o1160S-01 17-T-011705-01 17-T-011805-01 17·T·021405-01 17· T-022305·01 
01/16/05 01/17/05 01/18/05 02/14105 02/23/05 

s u s u s u s u 5 u 
SU s u s u s u 5 u 
SU s u s u s u s u 
s u s u s u 5 u 5 u 
s u s u s u 5 u 5 u 
s u s u s u s u 5 u 

o.s J s u s u SU 5 u 

5 u s u 5 u s u 5 u 
s u s u s u s u 5 u 
SU SU s u s u s u 
s u s u s u s u 5 u 
s u s u s u s u 5 u 

s u s u s u s u 5 u 
s u 5 u s u s u 5 u 
s u SUR SUR 5 UR 5 u 
s u s u s u s u 5 u 
s u s u s u s u 5 u 
s u 19 J 19 J SUR 2 J 
5 u s u 5 u 5 u 5 u 
s u 5 u s u s u 5 u 
5 u s u s u s u 5 u 
s u 5 u 5 u 5 u 5 u 
s u 5 u s u s u 5 u 
s u s u s u 5 u s u 
s u s u 5 u s u 5 u 
s u s u 5 u s u 5 u 
s u 5 u s u 5 u 5 u 
s u s u 5 u s u 5 u 
s u 5 u s u 5 u 5 u 
5 u 5 u s u s u 5 u 
5 u 5 u 5 u s u 5 u 
s u s u s u s u s u 
s u s u s u s u s u 
s u s u s u 5 u 5 u 
5 u s u s u s u s u 
10 u 10 u 10 u 10 u 10 u 
s u s u s u s u s u 
s u s u s u s u s u 
s u SU s u s u s u 
4 J 4 J 2 J s u 3 J 
5 u s u 5 u s u s u 
s u s u s u s u 5 u 
s u 5 u s u s u s u 
s u s u s u s u s u 
10 u 10 u 10 u 10 u 10 u 
1S u 1S u 1S u 1S u 15 u 
s u 5 u s u s u s u 



SWMU 017 017 
Sample Location Trip Blank Trip Blank 

liJumber 17· l'..Q30902.12 17·T..Q42603-1 
Date 03IOtl02 04/2G/03 
1 3-0ICHLOROPROPENE 5U SU 
OROETHENE 5U 5U 

I TRICHLOAOFLUOROMETHANE SU 5 u 
I VINYL CHLORIDE SU s u 
SamiVOlatlle o ...... nica luntL\ 

11·81 HENVL 
PROPANEl 
OL 
:JL 

2 .tNE 
2 
2 LENE 
2 

. 2 
2-NITROPHENOL . 

ROBENZIOINE 
!LINE 
J.2·METHYLPHENOL 

BROMOPHENVL PHENYL ETHER 
LPHENOL 

4- PHENYL ETHER 

4-NITROANIUNE 

.OL NE 
LENE 
NE 

ANTHRACENE 
ATRAZINE 
BENZALOEHYDE 

CENE 

1nENE 
YLENE 

E 

TE 
ALATE 

CARBAZOLE 

~nALATE 
Dl·N-OCTYL PHTHALATE 

• 

017 
Trip Blank 

17·T-o42703-02 
04/27/03 

s u 
SJ 
SU 

- SU 

QAIQCDATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 
Trip Blank . Trip Blank 

17·T-011305-01 17•T-01160S-01 
01113/05 01/15/011 

s u SU 
SU s u 
s u SU 
s u 5 u 

017 
Trip Blank 

TB-01160S-01 
01118/0ll 

s u 
5 u 
SU 
s u 

017 017 017 017 
Trip Blank Trip Blank Trip Blank Trip Blank 

17·T-011705-G1 17· T-011805-Gl 17·T-021405-01 =~305·01 
01/17/05 01/18/05 02114/05 3105 

5U s u 5 u 5 u 
0.4 J 5 u SU 5 u 
s u 5 u 5 u 5 u 
SU s u 5 u 5 u 

• 



• 
SWMU 017 
Sample Location Trip Blank 

samnle Number 17· T-o3090:M2 

~ 
03/09/02 

NE 

HEXACHLOROBENZENE 
HEXACHLOROBUT ADIENE 
HEXACHLOROCYCLOPENTAOIENE 
HEXACHLOROETHANE 
INDEN011,2,3-CDlPYRENE 

~~ E 

L 
.. 

PHENOL 
PYRENE 
Pesticldes/PCBS (Un/Ll 

4,4'-000 
44'-DOE 
44'-DOT 
ALDRIN 
ALPHA-BHC 
ALPHA-CHLORDANE 

AROCLOR-1232 
242 
248 
254 

BETA-BHC 

I 

ENOOSULFAN SULFATE 
EN DR IN 
ENORIN ALDEHYDE . 

'"" 
~lillUNDANEl 

LOAOANE 
OR 

HEPTACHLOH EPOXIDE 
METHOXYCHLOR 
TOXAPHENE 
Exploslvu (uglL) 

017 017 
Trip Blank Trip Blank 

17·T-o42603-1 17·T-o42703-o2 
04/26/03 04/27/03 

' 

•• 
QAIQCDATA 

SWMU 16 AND 17 
NWS CHARLESTON, SOUTH CAROLINA 

017 017 
Trip Blank Trip Blank 

17• T-011305-01 17· T-011505-01 
01113/05 01/1SI05 

.. 

15of24 

• 
017 017 1017 017 017 
Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank 

TB-011605-01 17•f-01170S-01 IH•l-01180S-01 17·T-o21405-01 17· T-022305-01 
01116/05 01/17/05 01118/05 02/14/05 02/23/05 

. 



SWMU 017 017. 
Sample Location Trip Blank Trip Blank 

""""'leNurnber 17· T-o30902-12 17•T·042603-1 
03/09/02 04/26/03 

1 

E 

,6-DIN 
2·AMINO- 11UENE 
2·NITA01' 

TOLUENE 
4-N TRO .OLUENE 
HMX 
NITROBENZENE 
ROX 
TETRYL 
mm'mlnica(Un/Ll 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 

CHROMIUM 
-XJHAI_T 

COPPER 
IRON 
LEAD 

-~ 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 
M1scellar!eous Parameters (usl!..) 
I CYANIDE 

• 

017 
Trip Blank 

17·T-o42703-02 
04/27/03 

QA/QC DATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 
Trip Blank Blank 

17·T-01130S-01 17·T-011SOS-01 
01/18/0S 01/1510ll 

017 
Trip Blank 

TB-01160S-01 
01116/06 

~nk 
017 017 017 
Trip Blank Trip Blank iii" 17·T-01170!Hl1 17·T-01160S-01 17-T-021405-01 305·01 

01/17/06 01118/05 02fl4/05 5 

--

• 



• • • 
QA/QC DATA 

SWMU 18 AND 17 
NWS CHARLESTON, SOUTH CAROLINA 

SWMU 017 017 017 017 017 017 017 017 017 017 
Sample Location Trip Blank Trip 1111anK ITnpBlank Trip Blank Trip Blank 

~ 
Trip Blank Trip Blank Trip Blank Trip Blank 

Samole Number 17·7-022405-02 17·T·022505-o3 17·T-92260&-04 17·7-022705-05 17• T-022805-06 :.o30105-07 17·T-03080S-OS 17.7.030905-09 17·T-o31005-10 17·T·031105·11 

lllt 
02n4I05 02/25105 02/26/05 02/27/05 02/28/05 03/08/05 03/09/05 03f10/05 03111/05 

le 
1 s u s u SU SU 5 u SU s u s u s u 5 u 

NE SU SU SU 5U s u SU s u s u s u 5 u 
SU . s u SU SU SU SU s u SU s u 5 u 

, OETHANE SU SU SU 

s~ 
SU SU SU SU 5 u 5 u 

~ 
s u SU SU SU s u SU SU s u 5 u SU 
s u SU SU s SU s u SU s u 5 u 5 u 
s u 5U SU :> SU s u s u s u 5 u 5 u 

5U SU SU 5 u SU S.U s u SU s u SU 
s u SU s u s u SU SU s u =tFl s u s u 

1,2-DICHLOROBENZENE SU sU SU s u s u SU s u s u bu 
1,2·DICHLOROETHANE s u 5 u SU s u SU SU s u 5 u 5 u 
1,2-0ICHLOROPROPANE SU SU SU s u SU SU 5 u SU 5 u 5 u 
1,3,5-TRIMETHYLBENZENE 

:+Ff 1,3-DICHLOROBENZENE s u. s u SU SU SU s u s u s u s u 
1,4-0ICHLOROBENZENE =tFl s u SU s u s u 5 u s u s u s u 
2-BUTANONE s u SU SU s u s u s u s u s u 5 u 
2-HEXANONE SU SU SU SU SU s u s u 5 u :::::J::=t u 
4-Mt: I MYL-2-PENTANONE SU SU s u S. u SU SU SU s u 5 u u 
ACETONE 5 UR SUR 5 u SU SU SUR 5 UR s J 3 J . 3 J 
B SU SU SU 5 u s u s u SU s u 5 u 5 u 
B E SU SU SU s u SU s u SU s u 5 u s u 
B SU SU SU s u SU s u 5 u SU 5 u s u 

s u SU 5U SU 

:ft:= 
SU 5 u s u 5 u 5 u 

s u 5U SU 5 u SU s u SU 5 u s u 
RIDE 5 u s u s u SU SU s u 5 u 5 u 5 u 

5 u 5 u 5U SU SU SU 5 u 5 u 5 u 5 u 
MOM ETHANE s u s u SU SU 5U SU 5 u s u s u 5 u 

CHLOROETHANE 5 u 5 u SU SU s u SU 5 u s u 5 u 5 u 
CHLOROFORM s u SU s u SU s u SU 5 u s u 5 u s u 
CHLOROMETHANE 5 u SU s u SU SU SU s u SU 5 u 5 u 
CIS-1,2-DICHLOROETHENE SU 5 u 5 u SU 5 u SU 5 u SU 5 u 5 u 
CIS-1,3-DICHLOAOPROPENE s u SU SU SU SU SU s u 5 u 5 u s u 
CYCLOHEXANE s u SU SU SU SU SU 5 u 

d ~ DICHLOAOOIFLUOROMETHANE 5 u SU 5 u 5U SU SU 5 u 
SU SU 5 u SU SU SU s u 

ISOPR s u 5U 5 u SU SU s u SU 
M+P· 10 u 10 u 10 u 10 u 10 u 10 u 10 u 
MET s u SU SU SU s u SU 5 u s u SU 5 u 
METHYL CYCLOH s u SU SU SU SU SU s u SU 5 u s·u 
METHYL TERT·BUTYL ER 5 u 5U SU s u SU SU s u s u 5 u 5 u 

SU 2 J !!I u s u SU 2 J 2 J 3 J 5 u 5 u 
s u 5 u . ,.. u s u s u SU SU s u s u 5 u 
SU SU SU s u 5 u SU s u s u 5 u 5 u 
s u SU SU SU SU SU s u s u s u 5 u 
SU 5 u s u SU SU SU 5 u s u 5 u 5 u 

ETH ENE 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 
ENES 15 u 15 u 1S u . 15 u ts u 15 u 15 u 15 u 15 u 15 u 

TRANS·1 2·DICHLOROETHENE SU SU s u SU SU SU 5 u 5 u 5 u 5 u 

17 of 24 



QA/QC DATA 
SWMU 16 AND 17 

· NWS CHARLESTON, SOUTH CAROLINA 

SWMU 017 017 017 017 017 017 017 017 017 017 
Sample Location Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank 

Sample Number 17·T-022405-02 17·T-022505-03 17·T-o22605-04 17· T-1122705-05 17-T-022805-06 17·T-o30105-07 17· T -030805,-08 17·T-030905-09 17-T-001005-10 17·T-03110!H1 
02126/0S 02/27/05 02/28105 03/01/05 03/08/05 03/09/05 03(10/05 03/11/05 

5 u SU SU 5 l,J 5 u 5 u 5U 5 u 
5 u SU s u SU s u s u SU 5 u HANE SU SU s u SU 5 u SU 5 u s u 5 u 
s u SU 5 u SU s u s u 5 u 

•

NYLC LORIOE ' SU SU 

~,...~AN·~l~El---+------------+-----------+-----------+----------.....ji------------1------------+---------,.-..t------------+-----------..t-----------l 
~;;;;.,;:...~~~-4-~~~~-+-~~~~~,i..-~~~~-4-~~~~-+-~~~~~1--~~~~-+-~~~~--1~~~~~+-~~~~-4-~~~~~ 

24-DIMETHYLP""H~E~N;;:;OL;;;;;:;;;.:L~OL~:::::::j:::::::::::!:::::::::::!::::::::::j:::::::::::!:::::::::::t::::::::::j~::::::::::j:::::::::::!::::::::::!:::::::::j 
2 4-DINITROPHENOL 2 4-DINITROTOLUENE 2,6-DINITROTOLUENE 2·CHLORONAPHTHAI FNE 2·CHLOROPHENOL 2·METHYLNAPHTHALENE 2·METHYLPHENOL 
~NITROANILINE~;.;;;,:::::::::::::::i:::::::::::::::::::i::::::::::::::::::i::::::::::::::::::i:::::::::::::::::t::::::::::::::::::l:::::::::::::::::l::::::::::::::::::t::::::::::::::::::t:::::::::::::::::t::::::::::::::::j 
3-NITR ANILINE 

ER 
.PHENOL 

PHENYL ETHER 
L NILINE I ENCL HTHENE 
E ACETOPHENONE ANTHRACENE ATRAZINE BENZALOEHYDE BENZO{A)ANTHRACENE BENZOfAlPYRENE 

BUTYL BENZYL PHTHALATE 
~=-~~--+~~-+-_;,__~_.,_~~-i---~--,.-1----~-+~---~~~.....ji--.~~-4---~~~~---

CHRYSENE~~~[:::::::t:::::::::t::::::::::t::::::::::t:::::::::::t::::::::::t::::::::::t::::::::::t::::::::::!:::::::::t:::::::j ~ ALATE ALATE I 

• • 



•• 
SWMU 017 
Sample Location Trip Blank 

Samole Number 17· T-ll22405-02 
SamnleDate 02/24/05 
DIBENZO!A.H)ANTHRACE.NE 
DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
FLUORANTHENE 

Iii!! ·~IADIENE 
HEXACHLOROETHANE 

.1,2,3-CUJl'YRENE 
RONE 
SO-Dl·N-P 

N·NITROSODIPHENYLAMINE 
NAPHTHALENE 
NITROBENZENE 
PENTACHLORQPHENOL 
PHENANTHRENE 
PHENOL 
PYRENE 
Peat~B• mnn.\ 

4,4'·DIJD 
4,4'-DDE 
4,4'-DDT 
A 

ROANE 
1016 
1221 

LOR-1232 
LOR-1242 
OR-1248 

AROCLOA-1254 
AROCLOR-1260 
BETA·BHC 
DELTA-BHC 
DIELDRIN 
ENOOSULFAN I 
ENOOSULFAN II 
ENDOSULFAN SULFATE. 
ENDRIN 
ENDRIN ALDEHYDE 
ENORIN Kt: TONE 
GAMMA-BHC <LINOANEI II!. XIDE 

R 
E 
ugll., 

017 017 
Trip Blank Trip Blank 

17· T'-022505-03 
~ OV25105 

. 

• QAIQCDATA 
SWllU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 
Trip Blank Trip Blank 

17· T-D22705-05 17-T-022805-06 
l&W.lT/05 02128/05 

19ol24 

• 
017 017 017 017 017 

k Trip Blank Trip Blank Trip Blank Trip Blank 

17-T..()30105-07 17· T-o30805-o8 17· T .Q309ll5.G9 17·T-G31006-10 17-T-031105·11 
03/01/05 03/08/05 03I09I05 03/10/05 03111/05 

~ 



SWMU 017 017 
Sample Location Trip Blank. Trip Blank 

-re Number 17·T-022405-02 17· T-02250S-03 
-l•Date 02124/0S 02l25I05 

1111 E 
E 

2·AMIN<."l.4 6-0INITROTOLUENE 
2-NlmOTOLUENE · 
3-NITROTOLUENE 
4·AMIN0-2 6-DINITHOTOLUENE 
4-NITROTOLUENE 
HMX 
NITROBENZENE 
ROX 
TETRYL 
lnoraanlcs Cua/l.) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BEAYWUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 

M 
E 

IM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 
Miscellaneous Parametere (ug/L) 
I CYANIDE 

• 

017 
Trip Blank 

17·'f. 
02/26/05 

QA/QC DATA 
SWMU 18 AND 17 

NWS <:HARLESTON, SOUlH CAROLINA 

1017 017 
Trip Blank Trip Blank 

~ 
17·T-o22805-06 
02/28fOS 

"' 

017 
Trip Blank 

17• T-o3010S-07 
03/01/05 

017 017 017 017 
Trip Blank Trip Blank Trip Blank Trip Blank 

17•T-ll30805-08 17·T·030905-09 17•T.o3100S-10 17·T·031105·11 
03IOel05 03/09/05 03/10/05 03111/05 

I 

I 

I 

• 



• 
SWMU 
Sample Location 

• QNQCDATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 
Rlnsate ·Hand Rlnaate .QW Tubing 

er 
17-R-011805-02 17-R-011305-Q1 
01/18/05 01/13105 

s u SU 
SU 5U 
SU SU 
SU SU 
SU SU 
5 u 5 u 
SU 5 u 

s u s u 
SU SU 
SU SU 
SU SU 
SU SU 

SU s u 
s u 5U 

SUR 4J 
3J SU 
SU SU 
35 J 30 J 
SU s u 
SU SU 
s u SU 
s u SU 
SU S.U 
SU SU 
SU s u 
SU . s u 
SU 5 u 
0.4 J o.s J 
SU SU 
SU SU 
SU SU 
SU SU 
SU SU 
SU 5 u 
SU SU 
10U 10 u 
SU 5U 
5U 5U 
5U 5U 
5 
SU s u 
SU s u 
s u SU 
SU s 
10 u 10 u 
1S u 15 u 
SU 5 

21of24 

• 



SWMU 
Simple Location 

• 

QNQCDATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 
Rlnute ·Hind 

r 
17-FMl11805-02 
01118/05 

5 u 
();7 J 
SU 
5 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
10 u 
10 u 
25 u 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
25 
10 u 
10 u 
10 u 
10 u 
10 u 
5 J 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

017 
Rinute-GW. Tubing 

17-R-011305-01 
01113/05 

5 u 
5 u 
5.U 
SU 

11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
26 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
26 u 
11 u 
11 u 
26 u 
26 u 
11 u 
11 u 
11 u 
11 u 
11 u 
26 u 
26 u 
11 u 
11 u 
11 u 
11 u 
11 u 

13 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
1t u 
11 u 
11 u 
11 u 

• 



• • QNOCDATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

SWMU 017 017 
Sample Location Rinaate ·Hand Rinaate ·GW Tubing 

l.&unar 

Samole Number 17·R-01180S-02 17·R·011305-01 
SamoleOate 01/18/05 01113/05 
DIBENZOIA,HlANTHRACENE 10 u 11 u 
DIBENZOFURAN 10 u 11 u 
DIETHYL PHTHALATE 2 J 11 u 
DIMETHYL PHTHALATE 10 u 11 u 
FLUORANTHENE 10 u 11 u 
FLUORENE 10 u 11 u 
HEXACHLOROBENZENE 10 u 11 u 
HEXACHLOROBUTADIENE 10 u 11 u 
HEXACHLOROCYCLOPENTADIENE 10 u 11 u 
HEXACHLOROETHANE 10 u 11 u 
INDEN0(1,2,3-CDIPYRENE 10 u 11 u 
ISOPHORONE 10 u 11 u 
N·NITROSO-Df-N-PROPYLAMINE 10 u 11 u 
N-NITROSODIPHENYLAMINE 10 u 11 u 
NAPHTHALENE 10 u 11 u 
NITROBENZENE 10 u 11 u 
PENTACHLOROPHENOL 25 u 26 u 
PHENANTHRENE 10 u 11 u 
PHENOL 10 u 11 u 
PYRENE 10 u 11 u 

Pestlcide&IPCBa (ualL\ 
4,4'·000 0.1 u 0.1 u 
4,4'-DDE 0.1 u 0.1 u 
4,4'-DDT 0.1 u 0.1 u 
ALDRIN 0.05 u 0.05 u 
ALPHA-BHC 0.05 u 0.05 u 
ALPHA-CHLORDANE 0.05 u 0.05 u 
AROCLOR-1016 0.5 u 0.52 u 
AROCLOR-1221 0.5 u 0.52 u 
AROCLOR· 1232 0.5 u 0.52 u 
AROCLOR-1242 0.5 u 0.52 u 
AROCLOR-1248 0.5 u 0.52 u 
AROCLOR· 1254 0.5 u 0.52 u 
AROCLOR-1260 0.5 u 0.52 u 
BETA-BHC 0.05 u 0.05 u 
DELTA·BHC 0.05 u 0.05 u 
DIELDRIN 0.1 u 0.1 u 
ENDOSULFAN I 0.05 u 0.05 u 
ENDOSULFAN II 0.1 u 0.1 u 
ENDOSULFAN SULFATE 0.1 u 0.1 u 
EN ORIN 0.1 u 0.1 u 
ENDRIN ALDEHYDE 0.1 u 0.1 u 
ENDRIN KETONE 0.1 u 0.1 u 
GAMMA-BHC (LINDANEl 0.05 u 0.05 u 
GAMMA-CHLORDANE 0.05 u 0.05 u 
HEPTACHLOR 0.05 u 0.05 u 
HEPTACHLOR EPOXIDE 0.05 u 0.05 u 
METHOXYCHLOR 0.5 u 0.5 u 
TOXAPHENE 1 u 1 u 

23of 24 

• 



QAIQCDATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

SWMU 017 017 
Sample Location Rinsate ·Hand Rlnsate -GW Tubing 

a. ........ 
SamDle Number. 17·R·01180S-02 17·R-011305'01 
SamnleDate 01118/05 01/13/05 
1,3,5-TRINITROBENZENE 0.3 u 0.27 u 
1,3-DINITROBENZENE 0.3 u 0.27 u 
2,4,6-TRINITROTOLUENE 0.3 u 0.27 u 
2,4-DINITROTOLUENE 0.57 u 0.52 u 
2,6-DINITROTOLUENE 0.57 u 0.52 u 
2·M11NC>-4,6-DINITROTOLUENE 0.57 u 0.52 u 
2-NITROTOLUENE 0.57 u 0.52 u 
3-NITROTOLUENE 0.57 u 0.52 u 
4-Alv11N0·2,6-DINITROTOLUENE 0.57 u 0.52 u 
4-NITROTOLUENE 0.57 u 0.52 u 
HMX 0.57 u 0.52 u 
NITROBENZENE 0.3 u 0.27 u 
ROX 0.3 u 0.27 u 
TETRYL 0.72 u 0.65 u 
lnorganics (uall..\ 
ALUMINUM 17.9 u 18.3 u 
ANTIMONY 4.6 2.34 u 
ARSENIC 3.03 u 3.03 u 
BARIUM 0.53 u 0.17 u. 
BERYLLIUM 0.27 u 0.47 
CADMIUM 3.97 u 0.3 u 
CALCIUM 3.13 u 15.6 
CHROMIUM 0.8 u 0.8 u 
COBALT 0.64 u 0.64 u 
COPPER 3.3 0.86 u 
IRON 6.1 10.7 u 
LEAD 1.7 u 1.7 u 
MAGNESIUM 24.7 u 7.52 u 
MANGANESE 1.17 u 0.57 
MERCURY 0.01 u 0.03 
NICKEL 10.8 u ·o.85 u 
POTASSIUM 382 238 u 
SELENIUM 3.71 u 3.71 u 
SILVER . 2.84 u 0.7 u 
SODIUM 165 178 
THALl.IUM 4.09 u 4.09 u 
VANADIUM 4.14 u 0.75 u 
ZINC 3.1 0.6 
Miscellaneous Parameters (ug/L) 
I CYANIDE 10 u 10 u 

• 



• 

• APPENDIX E-8 
IDW ANALYTICAL RESULTS 

I 

• 



• 
SWMU 017 017 

IDW IDW 
Samnle Location 
Samnle Number 17.().042803..()1 17..().042803-62 
""'mnleDate 04/28/03 04/28103 
Volatile OraanicsJunll \ 

llE' 
5 u 5 u 
2 J 5 u 

2 3 J 5U 
ETHANE 90 5U 

1 SU SU 
1 5U 5U 

1,2,4-TRICHLOROBENZENE 5U SU 
1,2,4·TR HY ENZENE SU 5 u 

PANE 5 u SU 
1, 5U 5 u 
1,2·DIC 5U 5 u 
1,2·DIC 0.6 J 5 u 
1.2·DlC SU 5U 
1,3,5-TR 5U SU 
1, SU SU 
1 ENE 5 u 5U 

5U 5 u 
2·HEXANONE 5 u s u 

s u s u 
69 J 66 J 
0.6 J 5U 

E 5U SU 
BROMO 5U SU 
B s u 5U 

s u s u 
CARBON TETRACHLORIDE SU s u 
CHLOROBENZENE I> u SU 
CH s u' SU 

SU SU 
10 2 J 

SU 5 u 
CIS-1 ENE 1S s u 
CIS·1 :JPENE s u SU 
eve SU 4 J 
DIC 12 s u 

SU s u 
SU s u 

-
10 u 10 u 
SU s u 

ETHYL SU 6 
R SU SU 

' SU SU ., 
XY SU SU 

S1YRENE SU s u 
TETRACHLOROETHENE 23 s u 
TOLUENE 5 u s u 
TOTAL 1,2·DICHLOROETHENE 15 10 u 
TOTAL XYLENE$ 1S u 1S u 

• IDWDATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 

IDW IDW IDW 

17-0-032404-2 17..()..032404.3 17-o-o32404-2EXP 
03l24I04 03l24I04 03/25l'04 

5 u 5U 
5U 9 
5 u 56 
5 u 2 J 
5 u 3 J 
5 u 5 
s u s u 

s u 5 u 
5 u 5 u 
5U 5 u 
5U 5 u 
SU 5 u 

=IF 5U 
5U 
5U 

SU 5 u 
5U SU 

610 J ' BJ 
5 u 79 
4 J 5U 
SU 5U 
5 u 5U 

0.4 J SU 
s u 63 
SU s u 
2 J SU 
s u I 5U 

8 , ....... J 

s u SU 
SU 1100 J 

'5 u s u 
1 J SU 
SU 32 
SU 0.4 J 
s u SU 
10 u 0.8 J 
s u s u 
SU SU 
SU SU 
s u 20 u 
s u o.s J 
5 u SU 
SU SU 
SU 6 
10 u 330 
15 u 1.3 J 

1of10 

• 
017 017 1017 1017 

IDW 
~'.'.'.:_TW~°"oo-. 

17·o-o32404-3EXP 17-0-011 1805--02 1-0305 
03/25l'04 01/18/05 8/05 0/05 

5 u 5 u 
5 J 5 u 
2 J 5 u 
18 5 u 

5 u 5 u 
0.5 J 5 u 
5 u SU 

5 u 5 u 
SU 5 u 
5U 5 u 
s u s u 
5 u 5 u 

s u 5 u 
I> u 5 u 

SUR SU 
SU 5 u 
5U 5 u 
23 J 31 J 
0.4 J 5 u 
5 u 5 u 
s u s u 
SU SU 
SU s u 

0.4 J 5U 
s u r:= 5 u 
5U 5 u 
SU 5 u 

10 s u 
s u 5 u 

a 5 u 
SU 5 u 
SU 5 u 

6 5 u 
SU 5 u 
5 u 5 u 
10 u 10 u 
s u 5 u 
s u 5 u 
s u 5 u 
1500 5 u 
SU 5 u 
SU 5 u 

o.s J 5 u 
0.6 J 5 u 
9J 10 u 

1S u 15 u 



SWMU 017 017 
IDW IDW 

Samnle Location 
S•mDle Number 17..().042803-01 17-0-042803-02 
Sam leDate 04/28/03 04/28/03 

ENE 5 u SU 
SU s u 
2300 s u 

ROM ETHANE 0.6 J s u 
5U s u 

lcs(unJL\ 
10 u 10 u 

ENE 
10 u 10 u 

OROPHENOL 26 u 2S u 
2 OROPHENOL 10 u 10 u 
2,4-0ICHLOROPHENOL 10 u 10 u 
2 4-0IMETHYLPHENOL 10 u 10 u 
2,4-0INITROPHENOL 26 u 2S u 
2,4-0INIT~ 10 u 10 u 
2,- 10 u 10 u 
2-CHLORONAPHTHALENE 10 u 10 u 
2·CHLOROPHENOL 10 u 10 u 
2·METHYLNAPH r NALENE 10 u 10 u 
2·METHYLPHENOL 10 u 10 u 

~ 
26 u 2S u 
10 u 10 u 

~~INIT~~ 10 u 10 u 
26 u 25 u 
26 u 25 u 

4-BROMOPHE 10 u 10 u 
4-CHLOR0-3-METHYL 10 u 10 u 
4-CHLOROANILINE 10 u 10 u 
4-CHLOROPHENYL PHENYL ETHER 10 u 10 u 
4-METHYLPHENOL 10 u 10 u 
4-NITROANILINE 26. u 25 u 
4-NITROPHENOL 26 u 25 u 
Al ;,.NAPHTHENE 10 u 10 u 
A CENA 10 u 10 u 
AC ET OP 10 u 10 u 
ANTHRACENE · 10 u 10 u 

10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 

E 10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 

Bl 2-ETHYLHEXYl..)PHTHALATE 10 u 10 u 
BUTYL BENZYL PHTHAl.ATE 10 u o.e J 

I CAPROLACTAM 10 u 10 u 

• 

IDWDATA 
SWMU 18 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 017 
IDW IDW IDW 

17..Q.032404.2 17.().032404-3 17-0-032404-2EXP 
03/24/04 03/24/04 Oal2Sl'04 

SU s 
SU SU 

87 53000 
5 u SU 
SU 11 

10 u 10 u 
10 u 10 u 
2S u 25 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
25 u 25 u 
10 u 10 u 
10 u 10 u 
1() u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
2S u 25 u 
10 u 10 u 

10 u 10 u 
2S u 2S u 
25 u 25 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
25 u ,.,, lJ 

25 u 25 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
1U" 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
6 J 3 J 

10 u 10 u 

• 

017 017 017 017 
IDW IDW•TWPurge IDW·TCLP Drill IDW ·Decon Water 

w ..... iA-MH~ 

17.o.o32404-3EXP 17..0-011805-01 17-0-011805-02 17·0·1>1·0305 
lllllr ......... 01/18/05 01118/05 03/10/05 

0.3 J 5 u 
5 u 5 u 
2600 5 u 
SU 5 u 
SU 5 u 

10 u 10 u 

10 u 10 u 
10 u 25 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
2S u 25 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
25 u 25 u 
10 u 10 u 
10 u 10 u 
25 u 2S u 
25 u 25 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
25 u 25 u 
25 u 25 UR 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 UR 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 

• 



• • • IDWDATA 
SWMU 16AND17 

NWS CHARLESTON, SOUTH CAROLINA 

SWMU 017 017 017 017 017 017 017 017 017 

IDW IDW IDW IDW IDW IDW IDW ·TW Purge IDW·TCLP Drill IDW ·Decon Water 
Sami:ile Location W11t,.. 1"·-intt• 

17-C>-042803-01 17-0-042803-02 

~2 
17-0-032404-3 17-0-032404-2EXP 

04/28/03 04/28/03 03.1241114 Oai25!04 
10 u 10 u 10 u 
10 u 10 u I 10 u 10 u 10 u 
10 u 10 u 10 u 4J A,TE 10 U 10 U 
10 u 10 u 3J 10 u ALATE 10 U 10 U 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 
10 u· 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u N·NITROSO·Dl·N·PROPYLAMINE 10 U 10 U 
10 u 10 u 10 u 10 u N·NITROSODIPHENYLAMINE 10 U 10 U 
10 u 10 u 10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
26 u 25 u 25 u 25 u 
10 u 10 u 10 u 10 u 

= 10 u 10 u 6 J 6J 
:::::::::::::::::::::i:::::::::::::::::::::~~~--T-----:::r--l~l~~..,---i 

10 u 10 u 10 u 10 u I 10 U 10 U 
I 

PesticldealPCBs Cua1L1 
4,4'·DDD 0.11 u 0.11 U 0.1 U 0.1 U 0.1 U I 0.1 U 
44'·DDE 0.11 u 0.11 u 0.1 u 0.1 u 0.1 u 0.1 u 
4,4'·DDT 0.11 u 0.11 U 0.1 LJ 0.1 U 0.1 LJ I 0.1 LJ 
ALDRIN 0.056 u 0.054 u 0.052 u 0.05 u 0.05 u 0.05 u 
ALPHA-BHC 0.056 u 0.054 u 0.052 u 0.05 u 0.05 u 0.05 u 
ALPHA-CHLORDANE 0.056 u 0.054 u 0.052t=i*0.05 u 0.05 u 0.05 u 
AROCLOR·1016 
AROCLOR·1221 
AROCLOR· 
AROCLOR· II

0.56 u ~::: ~ ~:;~ u ::~::::::::::::::~::::::::::::::::::~~:~;~~~===~~:::::::::::~::::~~:~;~~~===~ 
_-;:o::.;.5:;:.4._,u:;..-_.+-o ....... .;o:;;:.52;:;...;:U:;..--+..-.;.;:;;...;;.--1---------+---------+-- o.5 u--r-------i---::o-:::.5-:U,-;----; 

--------+----;:,; --~o~.54:-;...;u.,.__-+--~o~.52,,_.,.u.,..__-t--~o~.5-:U.,_ _ _,.. _______ --t--------+ o.5 u -------..+--...;: _.....,o~.54:+-1Ur.----+-~o~.5~2~U":---+--~0~5'-riU--+--------+---------+ 0,5 u 
--------+---,;,; ---i0;:;.54;;..,Ur,---t--~ 0.5 U 0.5 U 0.5 U 

::::::::::::::~:::~ ~~ ~ ~~-::r::::~o::.:o;-;.0s::.:s:;:-:...-:u=u-::__-_-_-_,t.-_-_-_-_-_-_-_-_-_-_-_-_-_--1t---_-_-_-_-_-_-_-_-_-_-_-_-_-.j.i-_-_-_-::o::.:o;-;.os::.:.5:;:-:...-:u=u':"_-_-_-_t.-_-_-_-_-_-_-_-_-_-_-_--11"--_-_-...;-:::o:.;;o-:::.o~s-::-5:~I::::::j 

m 
0.05 u 0.05 u 0.05 u 

1 ~u ~u ruu 
0.056 u 0.054 u 
u.11 u 0.11 u 

0.056 u 0.054 u 
0.11 u 0.11 u 
0.11 u 0.11 u 
0.11 u 0.11 u 
0.11 u 0.11 u 

ENDRIN KETONE 0.1 U 0.1 U 0.1 U 0.1 U 0.11 u 0.11 u 
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SWMU 017 017 

IDW IDW 
Sample Locetlon 
Semple Number 17-0-042803-01 17-0-042803-02 
Semple Date 04/28/03 04128103 
GAMMA-BHC !LINDANEl 0.056 u 0.054 u 
GAMMA-CHLORDANE 0.056 u 0.054 u 
HEPTACHLOR 0.056 u 0.054 u 
HEPTACHLOR EPOXIOE 0.056 u 0.054 u 
METHOXYCHLOR 0.56 u 0.54 u 
TOXAPHENE 1.1 u 1.1 u 

12,4,5-TP (SILVj 
Herbicides (u~ 

24-D 
' Explosives (uo/L\ 

1,3,5-TRINITROBENZENE 0.26 u 0.26 u 
1,3·DINITROBENZENE 0.26 u 0.26 u 
2,4,6-TRINITROTOLUENE 0.26 u 0.26 u 
2,4-0INITROTOLUENE 0.26 u 0.26 u 
2,6-DINITROTOLUENE 0.26 u 0.26 u 
2·AMIN0·4 6-DINITROTOLUENE 0.26 u 0.26 u 
2-NITROTOLUENE 0.52 U. 0.52 u 
3-NITROTOLUENE 0.52 u 0.52 u 
4-AMIN0-2,6-DINITROTOLUENE 0.26 u 0.26 u 
4-NITROTOLUENE 0.52 u 0.52 u 
HMX 0.52 u 0.52 u 
NITROBENZENE 0.26 u 0.26 u 
ROX 0.52 u 0.52 u 
TETRYL 0.52 u 0.52 u 
lnoraanics (uo/L\ 
ALUMINUM 5540 2830 
ANTIMONY 1.3 u 1.3 u 
ARSENIC 1.8 u 1.8 u 
BARIUM 84 1330 
BERYLLIUM 0.31 u 0.31 u 
CADMIUM 3.7 u 3.7 u 
CALCIUM 35400 30100 
CHROMIUM 38.7 19.3 
COBALT 4.4 0.44 u 
COPPER 12.9 29.2 
IRON 14900 3340 
LEAD 5.6 u 6.5 u 
MAGNESIUM 7120 1480 
MANGANESE 232 18 
MERCURY 0.11 u 0.08 u 
NICKEL 19.4 11.7 u 
POTASSIUM 4110 • 2400 
SELENIUM 3.3 2.1 u 
SILVER 40.3 1330 
SODIUM 61800 9930 
THALLIUM 3.0 u 3.0 u 
VANADIUM 16.6 10.2 
ZINC 93.8 40.5 
Miscellaneous Parameters (ug/L) 

• 

IDWDATA 
SWMU 16AND 17 

NWS CHARLESTON, SOU"TH CAROLINA 

017 017 017 

IDW IDW IDW 

17-0-032404-2 17-0-032404-3 17-0-032404-2EXP 
03/24/04 03/24/04 03125/04 

0.052 u 0.05 u 
0.052 u 0.05 u 
0.052 u 0.05 u 
0.052 u 0.05 u 
0.52 u 0.5 u 

1 u 1 u 

0.27 u 
0.27 u 
0.27 u 
0.27 u 
0.52 u 
0.52 u 
0.52 u 
0.52 u 
0.52 u 
1.3 u 

0.65 u 
0.27 u 
0.27 u 
0.52 u 

23300 295 u 
1.74 u 1.74 u 
7.5 u 2.13 u 

269 192 
2.6 u 1.4 u 

0.25 u 0.25 u 
14900 50700 
58.5 2.9 u 
5.9 9.2 
50.8 1.14 u 

32400 16300 
11.8 1.9 u 
4680 8860 
135 177 
0.1 0.01 u 

21.8 u 21.4 u 
2680 1660 

2.7 u 2.32 u 
1.16 u 1.16 u 
14300 99500 

2.77 u 2.77 u 
59.2 1.1 u 
998 60.8 u 

• 

017 017 017 017 

IDW IDW -TW Purge IDW-TCLP Drill IDW -Decon Weter 
WatAr 11' .. Hlnn" 

17-0-032404-3EXP 17-0-011805-01 17-0-011805-02 17-0-01-0305 
03125/04 01/18/05 01/18105 03/10/05 

0.05 u 0.05 u 
0.05 u 0.05 u 
0.05 u 0.05 u 
0.05 u 0.05 u 
0.5 u 0.5 u 
1 u 1 u 

0.27 u 0.28 u 0.23 u 
0.27 u 0.28 u 0.23 u 
0.27 u 0.28 u 0.23 u 
0.27 u 0.54 u 0.44 u 
0.52 u 0.54 u 0.44 u 
0.52 u 0.54 u 0.44 u 
0.52 u 0.54 u 0.44 u 
0.52 u 0.54 u 0.44 u 
0.52 u 0.54 u 0.44 u 
1.3 u 0.54 u 0.44 u 

0.65 u 0.54 u 0.44 u 
0.27 u 0.26 u 0.23 u 
0.27 u 0.28 u 0.23 u 
0.52 u 0.68 u 0.56 u 

820 20.5 u 
3.2 u 3.54 u 

3.03 u 2.81 u 
233 . 35.4 

0.81 u 0.40 u 
3.97 u 2.29 u 
234000 12600 
0.8 u 1.7 u 

51.8 4.3 u 
3 u 2.52 u 
68400 4020 
1.7 u 2.07 u 
53000 2850 

833 303 
0.01 u 0.08 u 

17.9 11.6 u 
5410 5260 

3.71 u 4.08 u 
2.84 u 3.93 u 
449000 20200 
4.09 u 6.0 u 
4.14 u 5.07 u 

129 7.1 u 

• 



• 
SWMU 017 017 

row IDW 
Sample Location 
Samole Number 17-0-042803-01 17-0-042803-02 
SamPleOate 04/28/03 04128103 
CYANIDE 10 u 10 u 
TCLP Volatiles luall...l 
1, 1·DICHLOROETHENE 
1,2·DICHLOROETHANE 
2-BUTANONE 
BENZENE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROFORM 
TETRACHLOROETHENE 
TRICHLOROETHENE 
VINYL CHLORIDE 

TCLP Semivolatile Oraanlcs (ua/Ll 
1,4-DICHLOROBENZENE 
2,4,5-TRICHLOROPHENOL 
2,4,6· TRICHLOROPHENOL 
2,4-DINITROTOLUENE 
2-METHYLPHENOL 
3&4·METHYLPHENOL 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROETHANE 
NITROBENZENE 
PENTACHLOROPHENOL 
PYRIDINE 
TCLP Pesticides fua/Ll 
CHLORDANE 
ENDRIN 
GAMMA-BHC (LINDANEl 
HEPTACHLOR 
HEPTACHLOR EPOXIDE 
METHOXYCHLOR 
TOXAPHENE 
TCLP Herbicides (up!L) 

,2,4,S-TP (SILVEX) 
2 4-D 
TCLP lnoraanlcs lun/Ll 
ARSENIC 
BARIUM 
CADMIUM 
CHROMIUM 
LEAD 
Ml"Hl~lm 

SELENIUM 
SILVER 

• .IDWDATA 
SWMU 16 AND 17 

NWS. CHARLESTON, SOUTH CAROLINA 

017 017 017 

IDW row IDW 

17-0-032404-2 17-0-032404-3 17·0-032404-2EXP 
03124104 03124104 03125/04 

10 u 10 u 

Sol 10 

017 017 
row IDW • TW Purge 

W•.t,... 
17-0-032404-3EXP 17-0-011805-01 
03125104 01/18105 

10 u 

• 
017 017 

IOW· TCLP Drill IOW ·Decon Water 
CuttjnnA 
17·0-011805-02 17-0-01·0305 
01/18105 03/10/05 

10 u 

100 u 
100 u 

300 UR 
100 u 
100 u 
100 u 
100 u 
100 u 

8 J 
100 u 

50 u 
120 u 
50 u 
50 u 
50 u 
100 u 
50 u 
50 u 
50 u 
50 u 
120 u 
250 u 

2.5 u 
0.5 u 
0.25 u 
0.25 u 
0.25 u 
2.5 u 
5 u 

5 u 
15 u 

12.7 u 
221 

0.3 u 
84.4 
43.4 

0.05 u 
6.7 u 
0.7 u 



SWMU 017 017 017 

IDW • TCLP Decon IDW • TCLP Drum IDW • TCLP Drill 
SamnlA Location -· ... 111 i!•Ml""'e 
samnle Number 17..().02.QS05 17-0-03-0305 17..().04.0305 
Semnle Date 03/10/06 03110/05 03111/05 
Volatile ormtnlcs (UCllLI 

1, 1, 1· TRICHLOROETHANE 
11 E 
1,1 
1 1 :iETHANE 
1, 
1 100 u 100 u 100 u 

E 

PROPANE 
E 

1 ENE 

~RO ETHANE 100 u 100 u 100 u 
i><OPROPANE 

, ETHYLBENZENE 
1,3-DICHLOROBENZENE 
1,4-0ICHLOROBENZENE 
2-BUTANONE 300 UR 300 UR 300 UR 
2-HEXANONE 
4-METHYL·2·PENTANONC: 
ACETONE 

~ETHANE 
100 u 100 u 100 u 

BAOMOFORM 

E 100 u 100 u 100 u 
100 u 100 u 100 u 

OM ETHANE 
OR ETHANE 
OROFORM 100 u 100 u 100 u 
OROMETHANE 

CIS-1.2-DICHLOROETHENE 
CIS·1 3-DICHLOROPROPENE 
CYCLOHEXANE 
OICHLOROOIFLUOROMETHANE 
ETHYLBENZENE 
ISOPROPYLBENZENE 
M+P-XYLENES 
METHYL ACETATE 
METHYLCYCLOHEXANE 

~ 
ER 

OHLORIDE 

-=:~ 100 u 100 u 100 u 

AOETHENE 
TOTAL XYLENES 

• 

IDWDATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 

IDW • Development IDW· TCLP Drill 
w ...... lr.1Mlnn• 
17..().05.0305 17-Q.06.0305 
03/11/05 03111/05 

SU 
SU 

0.3 J 
23 

SU 
SU 100 u 
5 u 

SU 
s u 
SU 
SU 100 u 
5U 

s u 
SU 

I SU 300 UR 
5U 
5 u 
23 u 
s u 100 u 
s u 
SU 
SU 
s u 
SU 100 u 
5 u 100 u 
5U 
s u 
2 J 100 u 
5 u 

10 
5 u 
SU 
s u 
5 u 
5 u 
10 u 
5 u 
5 u 
SU 

55 
s u 
SU 
SU 100 u 
2 J 
10 J 
15 u 

• 

017 

IDW • Development w.-
17.().0Hl305 
03/11/05 

SU 
SU 
SU 
5 u 
SU 
s u 
SU 

s u 
s u 
s u 
!) u 
SU 

SU 
s u 
5 u 
SU 
SU 
50 J 
s u 
SU 
5U 
5 u 
5 u 
s u 
s u 
5 u 
s u 
s u 
SU 
SU 
SU 
SU 
SU 
s u 
s u 
10 u 
5 u 
5 u 
SU 
280 
SU 
5 u 
SU 
2 J 

10 u 
15 u 

017 017 017 

IDW • TCLP DrUI IDW • Development IDW·Purge 
r.11ttl--· Water rw .. ter 
17-0-08-0305 17-0-09-0305 17·0-10-0305 
03/11/05 03/11105 03111/05 

5 u 5 u 
s u s u 
SU 3 J 

73 7 
5 u s u 

100 u s u 0.4 J 
5 u s u 

5 u 5 u 
5 u 5 u 
5 u s u 

100 u s u s u 
5 u 5 u 

s u 5 u 
SU s u 

300 UR 5 u 5 u 
SU s u 
s u s u 

180 J 5 u 
100 u 5 u 0.5 J 

5 u s u 
5 u s u 
5 u 5 u 
5 u 5 U I 

100 u 5 u 5 u 
100 u 5 u 5 u 

5U 5 u 
5 u 5 u 

100 u 5 u 15 
s u 5 u 
2 J 35 
SU 5 u 
5 u 5 u 
5 u 5 u 
5 u 5 u 
5U 5 u 
10 u 10 u 
5 u 5 u 
5 u 5 u 
5 u 5 u 
140 3 J 

5 u 5 u 
5 u 5 u 

100 u 39 5 u 
5 u 15 
<! J 35 

15 u 15 u 

• 



• • • 
IDWDATA 

SWMU 16 AND 17 
NWS CHARLESTON, SOUTH CAROLINA 

SWMU 017 017 017 017 017 017 017 

IDW • TCLP Decon IDW • TCLP Orum IOW • TCLP Drill IOW • Development Development IDW • TCU' Drill IDW • Development IDW-Purge 
w Wat 

17-<>-02-0305 17-0-09-0305 17-CM 0-0305 
03110IOS 03/11/05 03/11/05 

SU s u 5 u 
SU 5 u 5 u 

100 u 100 u 100 u 360 100 u 3 J 100 u 1800 
5U SU 5 u 

100 u 100 u 100 u SU 100 u 5 u 100 u 5 u 

10 u 10 u 10 u 10 u 
50 u 50 .U 50 u 50 u 50 u 

10 u 10 u 10 u 
120 u 120 u 120 u 120 u 25 u 120 u 25 u 25 u 
50 u 50 u 50 u 50 u 10 u 50 u 10 u 10 u 

10 u 10 u 10 u 
10 u 10 u 10 u 
25 u 25 u 25 u 

50 u 50 u 50 u 50 u 10 u 50 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 

50 u 50 u 50 u 50 u 10 u 50 u 10 u 10 u 
25 u 25 u 
10 u u 

100 u. 100 u 100 u 100 u 
10 u 10 u 10 u 10 u 
25 u 25 u 25 u 25 u 
25 u 25 u 25 u 25 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
25 u 25 u 25 u 

25 UR 25 UR 25 UR 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u u 
10 u 10 u 10 u 1 u 
10 u 10 u 10 u 10 u 

10 UR 10 UR 10 UR 10 UR 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
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SWMU 017 017 017 

IDW • TCLP Decon IDW • TCLP Drum IDW • TCLP Drill 
Samole Location Pad i:t .. 111 ,., .......... 
Sample Number 17-0-02-0305 17-0-0S-0305 17·0-G4-o305 
SamoleDate 03/10/05 03110/05 03/11/05 
CARBAZOLE 
CHRYSENE 
Dl-N-BUTYL PHTHALATE 
Dl-N-OCTYL PHTHALATE 
DIBENZOIA,HlANTHRACENE 
DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
FLUORANTHENE 
FLUOR ENE 
HEXACHLOROBENZENE 50 u 50 u 50 u 
HEXACHLOROBUTADIENE 50 u 50 u 50 u 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 50 u 50 u 50 u 
INDEN0(1,2,3-CDIPYRENE 
ISOPHORONE 
N-NITROSO-Dl-N-PROPYLAMINE 
N-NITROSODIPHENYLAMINE 
NAPHTHALENE 
NITROBENZENE 50 u 50 u 50 u 
PENTACHLOROPHENOL 120. u 120 u 120 u 
PHENANTHRENE 
PHENOL 
PYRE NE 
PYRIDINE 250 u 250 u 250 u 

Pesticides/PCBs lun1L1 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
ALDRIN 
ALPHA-BHC 
ALPHA-CHLORDANE 
AROCLOR-1016 
AROCLOR·1221 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR-1248 
AROCLOR-1254 
AROCLOR· 1260 
BETA-BHC 
CHLORDANE 2.5 u 2.5 u 2.5 u 
DELTA-BHC 
DIELDRIN 
ENDOSULFAN I 
ENDOSULFAN II 
ENDOSULFAN SULFATE 
ENDRIN 0.5 u 0.5 u 0.5 u 
ENDRIN ALDEHYDE 
ENDRIN KETONE 

• 

IDWDATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAROLINA 

017 017 

IDW • Development IDW·TCLP Drill 
W••- ,.,, ... Inn• 
17-0-05-0305 17-o-o&-o305 
03111/05 03111/05 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
1.0 u 
10 u 
10 u 
10 u 50 u 
10 u 50 u 
10 u 
10 u 50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 50 u 
25 u 120 u 
10 u 
10 u 
10 u 

250 u 

0.1 u 
0.1 u 
0.1 u 
0.05 u 
0.05 u 
0.05 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.05 u 

2.5 u 
0.05 u 
0.1 u 
0.05 u 
0.1 u 
0.1 u 
0.1 u 0.5 u 
0.1 u 
0.1 u 

017 

IDW • Development 
W .. •r 
17·().07-0305 
03111/05 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
10 u 
10 u 
10 u 

0.1 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 
0.05 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 

0.05 u 

0.05 u 
0.1 u 

0.05 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 

017 017 017 

IDW • TCLP Drill IDW • Development IDW· Purge ,.,, ... , ..... Water Water 
17-0-08-0305 17·0.09·0305 17·0·10·0305 
03111/05 03/11/05 03/11/05 

10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 

50 u 10 u 10 u 
50 u 10 u 10 u 

10 u 10 u 
50 u 10 u 10 u 

10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 

50 u 10 u 10 u 
120 u 25 u 25 u 

10 u 10 u 
10 u 10 u 
10 u 10 u 

250 u 

0.1 u 0.1 u 
0.1 u 0.1 u 
0.1 u 0.1 u 

0.05 u 0.05 u 
0.05 u 0.05 u 
0.05 u 0.05 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 

- 0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.05 u 0.05 u 

2.5 u 
0.05 u 0.05 u 
0.1 u 0.1 u 
0.05 u 0.05 u 
0.1 u 0.1 u 
0.1 u 0.1 u 

0.5 u 0.1 u 0.1 u 
0.1 u 0.1 u 
0.1 u 0.1 u 

• 



• 
SWMU 017 017 1017 

IDW • TCLP Decon ·-·· ·--:"Prum -···· 
SamDle LQC1tlon ih..t Anlll f"o .... ftH4 

SamDle Number ~-p 17..().Q3.03QS 17..()-04.0305 
Sam leDate 03/10/05 03/11/05 

0.25 u 0.25 u 0.25 u 

0.25 u 0.25 u fi E 0.25 u 0.25 u 
2.5 u 2.5 u 

E 5 u 5 u SU 
Ll!llL) 
VEXl I 5 u I 5 u I SU 

2,4-D I 15 u I 15 u I 15 u 
Exoloelvea fumu 

r~T~N,.,BENZENS 

2, 
2, 
2-AMIN0-4 6·DINITROTOLUENE 
2-NITROTOLUENE 

~ROTOLUENE 
HMX. 
NITROBENZENE 
ROX 
TETRYL 
Inorganic• (uall..l 
AWMINUM 
ANTIMONY 
ARSENIC 5.0 u 5.3 u 5.0 u 
BARIUM 548 603 518 
BERYLLIUM 
CADMIUM o.66 u 17.9 0.25 u 
CALCIUM 
CHROMIUM 10.5 u 10.5 u 10.5 u 
COBALT 
COPPER I 

IRON 
LEAD 12.1 eo.a 3.1 
MAGNESIUM 
MANGANESE 
MERCURY 0.10 u 0.09 u 0.09 u 
NICKEL 
POTASSIUM 
SELENIUM 6.0 u 6.0 u 6.0 u 
SILVER 0.25 u 0.25 u 0.25 u 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 
Mlace11--- Paremetara (ug/L) 

• IDWDATA 
SWMU 16 AND 17 

NWS CHARLESTON, sounlCAROLINA 

017 017 

IDW • Development IDW·TCLP Drill 
w ....... lf"nl+lftfte 

17-0-05-0305 17.().-06-0305 
03111/05 03111/05 

0.05 u 0.25 u 
0.05 u 
0.05 u 0.25 u 
0.05 u 0.25 u 
0.5 u 2.5 u 
1 u 5 u 

I I 5 UR 
I I 15 UR 

0.16 u 
0.16 u 
0.16 u 
0.31 u 
0.31 u 
0.31 u 
0.31 u 
0.31 u 
0.31 u 
0.31 u 
0.31 u 
0.16 u 
0.16 u 
0.39 u 

20.5 u 
3.54 u 
2.81 u 5.0 u 

30.7 222 
0.40 u 
2.9 u 0.25 u 
24400 
1.0 u 10.5 u 
4.3 u 
2.52 u 
22600 

2.07 u 2.4 
3$70 
392 

0.07 u 0.02 u 
20.3 u 

2080 
4.08 u 6.0 u 
3.93 u 0.25 u 

Ii= 
13.5 

9of 10 

017 
IDW • Development 
WatAr 

17-0-07-0305 
03/11/05 

~iu 0 u 
0 u 
0.05 u 
0.5 u 
1 u 

I 
I 

0.26 u 
0.26 u 
0.26 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 

0.26 u 
0.26 u 
0.62 u 

358 
3.54 u 
2.81 u 

186 
1.2 u 

2.29 u 
374000 
3.0 u 

81.1 
2 

2.07 u 
67100 
1350 

0.08 u 
32.8 u 
6210 u 
4.08 u 
3.93 u 
660000 
6.9 u 
5.07 u 

42.3 

• 
017 017 017 

IDW • TCLP Drill IDW • Development IOW·Purge 
........ ft __ 

Water W"ter 
17..()..08.0305 17-0-09·0305 17-0-10-0305 
03111/05 03111/05 03111/05 

0.25 u 0.05 u 0.05 u 
0.05 u 0.05 u 

0.25 u 0.05 u 0.05 u 
0.25 u 0.05 u 0.05 u 
2.5 u 0.5 u 0.5 u 
5 u 1 u 1 u 

5 UR 
15 UR I 

0.25 u 0.19 u 
0.25 u 0.19 u 
0.25 u 0.19 u 
0.48 u 0.37 u 
0.48 u 0.37 u 
0.48 u 0.37 u 
0.48 u 0.37 u 
0.48 u 0.37 u 
0.48 u 0.37 u 
0.48 u 0.37 u 
0.48 u 0.37 u 
0.25 u 0.19 u 
0.25 u 0.19 u 
0.6 u 0.47 u 

20.5 u 149 
3.54 u 3.54 u 

6.5 u 2.81 u 2.81 u 
166 73.4 617 

0.40 u 0.82 u 
0.35 u 2.29 u 2.29 u 

34800 196000 
10.5 u 3.0 u 1.3 u 

4.3 u 38.6 
2.52 u 2.52 u 
55400 71700 

1.3 2.07 u 2.07 u 
6050 131000 
426 945 

0.02 u 0.08 u 0.08 u 
11.6 u 23.9 u 

3260 22700 
6.0 u 6.6 u 4.oa u 

0.25 u. 3.93 u 3.93 u 
46600 1110000 

4.26 u 4.26 u 
5.07 u 5.07 u 

46.5 56.3 



SWMU 017 017 
IDW. TCLP Dec:on IDW • TCLP Drum 

Sample Location P•.t ll'lnlll · 
Samole Number 17-0-02-0305 17-0-0S-0305 
SamoleDate 03/10/05 03110/05 
CYANIDE 

TCLP Volatlles (unlL\ 
11-0ICHLOROETHENE 
1,2-DICHLOROETHANE 
2-BUTANONE 
BENZENE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROFORM 
TETRACHLOROETHENE 
TRICHLOROETHENE 
VINYL CHLORIDE 

TCLP Semivolatile Oraanics lun1L1 
1,4-DICHLOROBENZENE 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DINITROTOLUENE 
2-METHYLPHENOL 
3&4-METHYLPHENOL 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROETHANE 
NITROBENZENE 
PENTACHLOROPHENOL 
PYRIDINE 
TCLP Pesticides (Un/LI 

CHLORDANE 
ENORIN 
GAMMA·BHC !LINDANEI 
HEPTACHLOR 
HEPTACHLOR EPOXIOE 
METHOXYCHLOR 
TOXAPHENE 

TCLP Herbicides (ug/L) 
12,4,5-TP (SILVEX) 
24-D 
TCLP lnoraanics (uaJLI 
ARSENIC 
BARIUM 
CADMIUM 
CHROMIUM 
LEAD 
MERCURY 
SELENIUM 
SILVER 

• 

017 
IDW • TCLP Drill 
l,..,_,ftft6 
17-0-04-0305 
03/11/05 

IDWDATA 
SWMU 16 AND 17 

NWS CHARLESTON, SOUTH CAFIOLINA 

017 017 
IDW • Dewlopment IDW· TCLP Drill 
I Water lt'.-lnn• 
17-0-0S-0305 17-0-06-o305 
03111/05 03111/05 

7.2 J 

017 017 017 017 

IDW • Development IDW • TCLP Drill IDW • Development IDW· Purge 
W•t•r t?11ttinn• w •••• Water 
17·0-07-0305 17-0-08-0305 17-0-09·0305 17·0-10·0305 
03/11/05 03/11/05 03/11/05 03/11/05 

10 u 10 u 6.9 J 

•• 



• 

• APPENDIX E-1 
SURFACE SOIL ANAL VTICAL RESULTS 

• 



• 

• 

• 

APPENDIX E-2 
SUBSURFACE SOIL ANAL VTICAL RESULTS 



• 

• APPENDIX E-3 
GROUNDWATER ANALYTICAL RESULTS (TtNUS) 



• 

• APPENDIX E-4 
GROUNDWATER ANALYTICAL RESULTS (SOLUTIONS-IES) 

• 



• 

• APPENDIX E-5 
SURFACE WATER ANAL VTICAL RESULTS 

• 



• 

• 

• 

APPENDIX E-6 
SEDIMENT ANALYTICAL RESULTS 



• 

APPENDIX E-7 •• QA/QC ANALYTICAL RESUL. TS 

• 



• 

• APPENDIX E-8 
IDW ANALYTICAL RESULTS 

I 

• 



• 

•• APPENDIX E-9 
CHAIN OF CUSTODY FORMS 

• 



~.· 
wa:: 
!:: < .... w TIME 
C)-

3. RELINQUISHED BY 

COMMENTS 

DISTRIBUTION: 

• 

· 0 72 hr. 0 7 da 14 da 

SAMPLE ID 

WHI 

)( . 
02. 

i 

OIL " 

DATE 

DATE 

""'";.;_ _ .......... __ - ... 

2. RECEIVED BY . 

TIME 3. RECEIVED BY 

' ,. . 

· YELLOW (FIELD COPY) 

I .•• - • I A,,. ·- ... _·._ 

. PAGE__!_ O._ 

.AD.DRESS 

~'10 CO(J1Vi I( J A/0,0-

• ''!'. 

,,. : ,•' 

~ •... -'. .. · 

DATE 

DATE 

DATE 

TIME 

TIME 

TIME 

3/99 
FORM NO. TtNUS-001 



f ~J. TETRA TECH NUS, INC. . CHAiN OF. CUSTODY 

· 7da .· D 14da . ., . ...-.~~---,...;;.;;;..;"""'----..;...;;;...;.=--=-.:....:=£-.-""'-';..;..=~ 

\~.,,.·. ... 

~ 
w a:. 
I-CC 

/ 
/ .: . 

. >< a: . .... 
< .... a~ Tl.~E .,. 

SAMFILE ID ~· 

'" ? 

17- /J-15-()S 
11- f3-1t-oo 

~· -01 
.DATE 

3. RELINQUISHED BY. DATE. TIME 

I NUMBER. 17-· fl(OSO l . · I 

x )(" 

)(" )("'" 

v "'I<' y \( 

1. RECEIVED BY 

2. RECEIVED BY 

3. RECEIVED BY 

: .. ::: ··: .. 
· WHITE (ACCOMPAN1 S SAMPLE) YELLOW ( I OPY) ·. . . PINK (FILE COPY) 

. . I Mr.'~,."~ .<r .... i.. A • ·~.# ' ~ •• ,..; ··;"l: . ,~·-i· ~ ,j A"'', .. ~ ... " 

PAGE ::2 OF -3_ . 

DATE 

D TE 

DATE 

/){) /tf/ /1G0 

TIME 

TIME 

TIME 

3/99 
0. TtNUS-001 



CHAIN OF CUSTODY. PAGE}_o._ 
~ \111'. 

7 da D 14 da . 

~ x x )£'. 

b )( J( '\{ ">< 

" )( "'/( ')( ')(, >< 
li-6-1~-o~ ·~ /<.. )( ><. >< 
n-6-/0-oo l(. ;< ')(. x 

')(, ~ 7<. . .,.e.. ')(. 

',< . j(. IC >C ')(. 

)C )( x )( < 
1. RECEIVED BY DATE TIME 

I) 
2. RECEIVED BY DATE TIME 

3. RELINQUISHED BY DATE TIME 3. RECEIVED BY DATE TIME 

COMMENTS ·. ":· 
'.i!;::. 

WH YELLOW {FIE ·D COPY) . . PINK{FIL OPY) 3/99 
,.. ' FORM NO. TtNUS-001 



(11::] .. TETRA TECH NUS, INC. CHAIN OF CUSTODY ... 

0 72 hr. 

-
~ 
w a:: 
~if 
0 > TIME 

SAMPLE ID 

3. RELINQUISHED BY· DATE TIME 

PANIES SAMPLE). ·YELLOW( 
. f:JPrCt::IA1 .a .... ~ 

I NUMBER .17..;_ a11;1or .. · 

2. RECEIVED BY 

3. RECEIVED BY 

·· PINK (FILE COPY) . . 

I'" ·a·:, . .IU "',,; .. 

DATE 

DATE 

DATE 

TIME 

TIME 

TIME 

3/99 
0. itNUS-001 



CHAIN OF CUSTO,DY 

-I 

-oo 

,c . -i: . ')( 
1. RECEIVED BY .. 

2. RECEIVED BY 

.DATE TIME 3. RE EIVED BY . 

COMMENTS 

. /\ · . · . Y LLOW (FIELD COPY) ·· · •PINK (Fl OPY) ..,,p.t: C-... 411,L.,.,,,,G I'\ .1-4 •. · t. ,.,,,_,,,._ I. I . .4/'hJ~,.. •. I' 

rJ4 

DATE TIME 

DATE TIME 

·DATE TIME 

3/99 
~ ~ ,FO~tv'J ~q. TtNUS"001 



[ it} TETRA Te~H NUS; INC •. .. CHAIN 6i: CUSTODY !·NUMBER. ·ll~06C((t)/·· ·1 

PEJffT NO: 'A IA&l NAME: .. · - rJ -. 1.:17 ro.f.;Jf '5 c HA~u .sr11# PROJECT MA'NAGER Tl P!"IONE NU~,BEi . fi J..s-J . 
{.111./0A KUA! . . . ·'-//:1. "".· a - ·o 

~ORATORY NAME AN'A:ONTACT: 
kr A-If OIN . -.P Ot EA COt,!Jy 

SAMPLERS(SIGN~UR~ v FIELD OPERATIONS LEADER AND PHONE NUMBER ADDRESS . . en· . -~ Ff(A#KWvOKwve# i./I';), tf;:t/'"/J96$ . ~'-IC) COV.A/fY Rt? 
-~.·~ .. ~ CARRIER/WAYBILL NUMBER . CITY, STATE 

, 

~-Zjz_· 
· l=e: o ·ex a>::i 16 5olf3 '1311 wtf.frOHr;1t(. At:- /)l/1)9/ 

CONTAINER TYPE . /<r/G-~AG/6-/6- /& /C. (;.. . '· PLASTIC (P) or GLASS (G\ I . • 

STANDARD TAT 1iJ""'" PRESERVATIVE 

k/,4~/./ /// / RUSHTAT0 
0 72 hr. 

USED -D 24 hr. D 48 hr. D 7day D 14day 

"' -#~ ~h ~'!: . &I~ .. a: . . . . e;5 
~ 

·w z . ,,~ . '\/~ . . . . '\. . .. ; , ~ . f<I~ < . i..;. 

~~ ,,~ (, ~}\ . ,o' ~' ~~ . r,'~'Yt . ~,o ~~ f '(-
•. z 

S-o 0 
>< 0 '10 ~""' . jN . t<)l ~ ~ . . ~J . .f 0 --

~ wa: ~-
ai a. 
~ ::& . AV' ~ 0"" . · 4# ·I" r}· I /~'tJ, COAM/U{TS ~~- TIME 0 0 

O>- SAMPLEID · :I (!)(.;) . z 

h-'- !9'~ /7- /S·;,_ C>"3 .. 0.,. Soi\.. Est Co i- ¥.: . '!( ~ ¥: 

Is~· (/ - 6 - o~ ·- o'S" l... x: y: ~ ><: J( 

t~t/v rl- ~ -_07-0;::. '=- 'I( 'IC >(" 'K """' 

1-rr;r./ f7- ~ ".' o;- o I b 'IC y: )'(;; K ic- . 

/boJ ,7 - ~ - 0"7 - 0 ~ b '!< ')('" >(' )<., '< 

/f.r) /'7 - 1,-_ol - .::>S°" Co I(' k x: x )'(' 

()000 -~~ t7- - o-,_ es- - l> I.,. IC )(_ l(. ')£. 
J< ./)up 

1'73< ,,_ ,.,,, 
- Oo " 'I( )(" '7C ~ ~ 

l~W . ,, - tS.- ,, - 0' IC\ x x x x 'i( )L x /lutJ tl/5 /r>1S!J 
OOoo 11-8-fl-01-e -~. 't. y; 'J( ')( ){ y )C .2> .;p 

no<; n- t,-i 1-ol (:, ~ ¥.. y: x \( .. ,, 
rl)-1 tl-h~tt-o') 'V 'v b '{ '-t.. ..,..::· y "' 

1. RELINQUISHE~AiJ IA/...,,,,,, O'TEO-{)/ TIM; f( "JQ 1. RECEIVED BY DATE TIME 

2. RELINQUISHE:l:M!Y DATE TIME· 2. RECEIVED BY DATE TIME 

3. RELINQUISHED BY DATE TIME 3. RECEIVED BY DATE TIME 

COMMENTS 

· DISTRIB .. Wt-tlTE (ACCOMPANIES SAMPLE) · • . ' YE!-LOW (F OPV) .~~. . PINK(FILE COPY) 3/99 ..:··· 
. . SIJ·& (Nii ....... • I,. /)f/Lv ·.~(·,/~~/.>;.;..:· ! ·~ ~· _. •••. • FC?_R .. TtNUS-001 

' .I .A • • - .. .r A • 



' , I 

~.TEctr~US,IN¢ .. 
. . ~ . ·'-

wa::: 
~·~ TIME. 
C> . SAMPLE ID 

2. RELINQUISHED BY 

3. RELINQUISHED Y 

COMMENTS 

DISTRIBUTI N: · WHITE'(ACCOMPANIES 

cHA,l:N oF cusroov · . ·.· . e NUMBER · l7-o6o 10 r 

DATE 

0 a::: 
w. z 

~ 
c;u 8 -- "' m~. o 
~o zo C>O 

x x 

x 
)<: 
>( 

x 
>< 

)< 

6 x x x. 
.)( 

x x 
)( 

1. RECEIVED BY 

2. RECEIVED BY . 

TIME 3. RECEIVED BY. 

x 
x 

')< x 
')( 

·x x 
K y, 

'< )( 

x . 

x 

YELL()W .(FIELl:>COPY} PINK (FILE 'COPY) 

,.·~ •. .A:I\.,:,._ ... ... -·. .. ·. 

)< 

PAGE_Lo€ 

x x 
~ .. , .... , 

OufJ 

>< x 

DATE TIME 

DATE TIME 

DATE TIME 

3/99 
. FORM NO. TtNUS-001 



48 hr. 0 72 hr. 0 7 da 

~-

3. RELINQUISHED BY 

DISTRI .. WHITE (A COMPANIES SAMPLE) 

CHAIN O.F. CUSTODY . 

S'o --mo. 
·~~ 

·CSo 

~11- 01 
DATE 

DATE. 

U) 
et: .w z 

. ~·. 

z 
0 
0 

"' 0 
0 z 

T 
'()() 

TIME 

TIME 

YELLOW( 

1 NUMBER 

. . 

J 7•>06oio1 PAGE' 2-oF .·. 2.. 
/ LABORATORY NAME ANO CONTACT: 

.. ··~. . 

1. RECEIVED BY DATE TIME 

. 2. RECEIVED BY DATE TIME 

3. RECEIVED BY DATE TIME 

OPY) PINK. (FILE COPY) 3/99. 
FO 0. TtNUS-001 



~TECH NUS, I~. 

TIME 
SAMPLE IQ .. 

. .3. RELINQUISHED BY · 

COMMENTS 

DI 

CHAlNOFCUSTODY ..• NUMB~R · 16 .... CJ6JJOf · 1. 

2. RECEIVED BY 

DATE. BY. 

j)INK (FILE COPY) 

DATE 

DATE 

DATE 

·TIME 

TIME. 

3/99 
FORM NO. TtNUS-001 



( it)- ~ETRA TEC~ NUS, INC .. 
'~ . '• .. 

...... 

~ 
C\ 
~·~ Tl.M. E 
Q~ SAMPJ..E.ID 

,, 
·~ ; 

/i 

I 
·, 

J i 

i 

• ~ 

3. RELINQUISHED BY 

COMME 
.\ 

. . . . . : 

CHAIN OF CUSTODY 

S'u 
)( --

·~· 

~· 
!Z 
0· 
(,) 

. u. 
·O ! . !!·· i .. i8 ·~ 

ATE . 
- ./-Of . 

DA E 

·DATE TIME 

·WHITE. CCOMPANIES SAMPLE)·. · .. ELLQ\IV (Fl 
·.~· 

ll-1/lldl PAGE . .,:2.. OF ;2..: 
- . . . 

LABORATORY NAME AND CONTACT: . .N . 

1 .. RECEIVED BY . DATE 

· 2. RECEIVED BY DATE 

3. RECEIVED_ BY DATE 

PY). PINK (FILE COPY) 

TIME 

TIME 

TIME 

3/99 
. TtNUS-001 



. TIME 
I .. 

. .. 
· (A(fCOMPAN 

CHAIN OF CUSTODY 

fl) . 
0::: w· z 
< 1-z 
0 

·(:.). 
I&; . 

0 

TIME 
I Ii() 

TIME 

TIME . 

. / 

I . 

1. RECEIVED BY 

2. RECEIVED BY. 

3. EC IVEOBY 

· Y LLOW (FIELD COPY) 

DATE 

DATE 

DATE 

· PINK (FILE C PY) •·. . 

TIME 

TIME 

TIME 

3/99 
FORM NO.. ttNUS-001 



~ TETRA TECH NU&, INC. CHAIN OF CUSTOOY 

48 hr. D 7Z hr. 

TIME 
SAllPLEID 

WHITE 

I NUMBER 17- 10100 l 

I.RECEIVED ... 
2.RECEIVED 

3. EIVEDBY. 

DCOPY) INK (FU COPY) 

PAGE._l._oF_L 

DATE. TIME 

3199 
FORM NO. TINIJS-nn I 



[ It)~ TECH NUS, INC. 

PROJECT NO: cro ., 1 
SAMPLERS (SIGN 

-(:';) 
0 
("( 

I!!~ 
C§~ 

CC°M 

TIME 

;J30 

130() 

1. RELINQU 

SAMPLE ID 

/ 6-·r- IOI l>t· ()6 

V-' ,_ -- ...,,,,_ .. ., ' ... _, • '....,,,,,"""' • ._.... 

CHAIN OF CUSTODY .UMBER I 6- I 0 i6() I · PAGE_L.oF. 

~ w 
ii 
< .... 

)( {i~ 8 
ii? CD a. 11.. 

0 
!< ~:IE 

~ :IE (38 

)15/ S.D 

2. RECEIVED DATE TIME 

DATE TIME 3. RECEIVED BY DATE ·TIME 

. NK FILE COPY) 3199 
C'/"\DU !<!/"\ TtMl I~ f\1'11 



N 
c 
c 
s 

~ .... 

~ 
~ 
Z; .... 

~ : 

. . . 
0 .... 

\0~J}j1 
TETRA TECH NUS, INC. . 

~i 
~~ TIME 

SAYPLEID 

. (}-q 081JO 11-r- 1017#1- o 1 
f,,7$' (7- ~--()it - 1001 

~ 17- ~ /UPI 

1. RaJNCU 

W"..:.:.:>\ I 
) 

CHAIN OF CUSTODY 

I 
~· 

~ 
§:§: 8 .. 

i an 0 

a. " 

SSAMPLE) 

I NUMBER / 7- /0170 I 

>( x 

3. RECEIVED BY 

PINK (FILE COPY) 

.PAGe_LoF_, -

tJ. s 

}( 

CATE TIME 

3199 
FORM NC. TINIJS.flr11 



I NUMBER 16- JIJll(J I . I PAGE ._/_ 
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Dam ' Time 

- -
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F\'?.€1) ()..J f_p.-yvtsi£f\.. 412.-'Tl l-S8J8 3~ o C.Ov~fl.'( R v -tr~ 

CARRIERIWAYBILL NUMBER CITY, STATE 

~w £¥-- ~ t. '-\I <t:1 l ~S" ~IS-~ WcS\(;,tz.OOlC...} Me 6C-fa~L 
~~c - CONTAINER TYPE /(:1\ /~ /q /~ /(:fo/ / / PLASTIC (P) or GLASS !Gl 

STANDARD TAT 1fS- PRESERVATIVE 

A~h0~~/ / / / 
RUSH TAT 0 
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l- l ~ li~oo ,..,_ 'f-0\\)05°'-0\ .A-Q ~..., 
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0 ".2,,,. .~ ~ ~/I 1 - I c:, -0::::. \\~.f/ - 3. RELINQUISHED BY 
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• 
Scenario 

Mitdlum 
Exposure 

Exposure Point 
Tlmeframe Medium 

Surface Soll(2) Entire Site 

Vapo·rs and Particulates in 
Surface Soil Air 

Air • Entire Site 

Surface Soil Entire Site 

Air 
Vapors and Particulates In 

Air • Entire Site 

Groundwater Groundwater/Air Surficial AqutterNapors 

Current/Future 

Surface Water Onsite Ditches/Streams 
Surface Water 

Air 
Vapors from Onsite 

Ditches/Streams 

Sediment Sediment Onslte Ditches/Streams 

Table_ 1SWMU16.xls 

• TABLE 1 
SELECTION OF E~POSURE PATHWAYS 
.SWMU 16 ·OLD SOUTHSIDE LANDFILL 
NWS CHARLESTON, SOUTH CAROLINA 

R-ptor Population(1) 
Receptor Exposure Onaite/ 

A11e Route Off·Slte 
Ingestion Onsite 

Site Worker Adult 
Dermal Onslte 

Site Worker Adult Inhalation Onslte 

Trespasser Adolescent 
Ingestion Onslte 
Dermal Onsite 

Trespasser Adolescent Inhalation Onsite 

Ingestion Onsite 

Site Worker Adult 
Dermal Onsite 

Inhalation Onslte 

Ingestion Onsite 

Site Worker Adult 
Dermal Onsite 

Ingestion Onsite 
Trespasser Adolescent 

Dermal Onslte 

Site Workers and Aduttand 
Inhalation Onslte 

Trespassers Adolescent 

Ingestion Onsite 
Site Workers Adult 

Dermal Onsite 

Ingestion Onsite 
Trespasser Adolescent 

Dermal Onslte 

Page 1 of 2 

• 
Type of 

Rationale for Selection or Exclusion of Exposure Pathway 
Analvsis 

None Potential risks are assumed to be less than the occupational worker. Risks for 

None 
this receptor will be interred using the calculated risks for the future 
occupational worker. 

Potential risks are assumed to be less than the occupational worker. Risks for 
None this receptor will be inferred using the calculated risks for the future 

occupational worker. 
Quant(3) Although access to the site is currently restricted., this scenario is evaluted to 

Quant account for the possibility that trespassers may .enter the site. 

Quant 
Although access to the site is currently restricted., this scenario is evaluted to 
account for the possibility that trespassers may enter the site. 

None 

None Direct contact with groundwater does not occur under current land use. 
Shallow groundwater is not expected to be used as a source of potable water. 

None 

None 

Minimal exposure is anticipated (i.e .. so low such that it is not worth 
None quantifying). 

Quant 
Although access to the site is currently restricted., this scenario is evaluted to 

Quant 
account for the possibility that trespassers may enter the site. 

None 
Minimal exposure is anticipated (i.e., so low such that it is not worth 
quantifying). 

None 
Minimal exposure is anticipated (I.e .. so low such that it is not worth 

None 
quantifying). 

Quant 
Although access to the site is currently restricted., this scenario is evaluted to 

Quant 
account for the possibility that trespassers may enter the site. 

9/23/2005 2:02 PM 



Scenario 
Medium 

Expoaura 
Exposure Point Tlmefr1me Medium 

Entire Stte 
Surface Soll(1) Soil 
and Subsurface 

Soil Vapors and Parttculates In 
Air 

Air • Entire She 

Surface Soll SoiVAlr Entire Stte 

Groundwater Groundwater/Air Surficlal Aqutter 
Future 

Surface Water Onsite Ditches/Streams 
Surface Water 

Air Vapors from Onsite 
Ditches/Streams 

Sediment Sediment Onshe Dhches/Streams 

~ 

TABLE 1 
SELECTION OF EXPOSURE PATHWAYS 
SWMU 18 ·OLD SOUTHSIDE LANDFILL 
NWS CHARLESTON, SOUTH CAROLINA 

Receptor Population(1) Receptor Exposure Onslte/ 
Aae Route Off-Site 

Ingestion On-site 

Excavation/Construction Ad uh Dermal On-site 
Workers 

Inhalation On-site 

Ingestion On-site 

Occupational Workers AduH Dermal On-site 

Inhalation On· site 

Ingestion On· site 

Residents Adult and 
Child Dermal On-site 

Inhalation On-site 
Ingestion On-site 

Excavation/Construction 
Adult Dermal On-site 

Workers 
Inhalation On-site 

Ingestion On·site 

Occupational Workers Ad uh Dermal On-site 

Inhalation On-site 
Ingestion On-site 

Residents Aduhand Dermal On-site 
Child 

Inhalation On-site 

Excavation/Construction and Ingestion Onsite 

Occupational Workers 
Adult 

Dermal Onshe 

Ingestion Onslte 

Residents 
Adult and Dermal Onsite 

Child 
Inhalation Onsite 

ExcavaUon/Constuction and 
Aduh Inhalation Onsite 

Occupational Workers 

Excavation/Construction and lngestion Onslte 
Aduh Occupational Workers Dermal Onslte 

Ingestion Onshe 

Residents. Adult and Dermal Onsite Child 
Inhalation Onstte 

1 Receptor groups were previously identified In the Generic RFVCMS Workplan (ABB Environmental, Services, Services, Inc., January 1995). 
2 Surface soll is defined 1111 soll collected from o to 1 feet below ground surface (bgs). 

3 Evaluared quantitatively In the HHRA. 

Table.MU16.xls 

Type of 
Rationale for Selection or Exclusion of Exposure Pathway Analvsia 

Quant Excavation/construction or intrusive activities may occur at the site in the 
Quant future. 

Inhalation of vapors or particulates emitted from soil In may occur during future Quant 
excavation activities. 

Quant Ahhough.the scenario Is unlikely, a commerciaVindustrial scenario is included 

Quant to aid in future risk management decisions. Risks to site workers are 
conservatively inferred from the risks estimated for this receptor. 

Quant 

None 

None Future residential use of SWMU 16 Is very unlikely. 

None 
None Minimal exposure by Ingestion is anticipated. 
Quant Direct contact with groundwater and lnhlatlon of vapors may occur if 
Quant excavation/construction activities occur on the site in the future. 

None 

None Direct contact whh groundwater does not occur under current land use. 

None 
Shallow groundwa.ter is not expected to be used as a source of potable water. 

None 
None Direct contact whh groundwater does not occur under current land use. Future 

None 
residential use of SWMU 16 Is very unlikely. 

None Minimal exposure is anticipated (i.e., so low such that it is not worth 
None quantifying). 

None 

None Future residential use of SWMU 16 Is very unlikely. 

None 

None Minimal exposure is anticipated (I.e., so low such that it Is not worth 
quantifying). 

None Minimal exposure Is anticipated (i.e., so low such that it is not worth 

None quantifying). 

None 

None Future residential use of SWMU 16 ls very unlikely. 

None 

9/23/2005 2:02 PM 
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• 
CASNumber 

117-81-7 

85-66-7 

84-74-2 

117-84-0 

84·66-2 

72-55-9 

50-29-.3 

11097-ti9-1 

7440-36-0 

7440-38-2 

7440-39-3 .. 

744Q-43.9 

744Q-70-2 

744()-47-3 

744048-4 

7440-S0-8 

7439-89-6 

• 7439-92-1 

7439-95-4 

Scenario Tnneframe: Current/Future 
Medium: Soil 
Exposure Medium: Surface Soil 
Ex e Point: Entire Site 

Minimum 
Chemical Concentration 

(1) 

. 1.3 

0.45 

: 0.24 

Butyl Benzyl Phthalate 9.4 

Di-n-butyl phlhalate 14 

Di·n-octyl phthalate 34 

Diethyl Phlhalate 0.87 

0.0014 

4,4'-0DE 0.0031 . 

4.4'-DDT 0.0048 

40 

98.3 

Alsenic 1.1 

: 13.5 

.. 0.16 

Galcium 274 

11 

0.52 

2.4 

Iron 1520 

Lead 7.8 

626 

Minimum 
Qualifier 

J 

J 

J 

J 

J 

J 

J 

TABLE2.1 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE SOIL 

SWMU 16 - OLD SOUTHSIDE LANDFILL 

Maximum 
Concentration 

(1) 

1.7 

0.46 

6100 

16 

26 

70 

1.9 

0.0014 

0.0046 

0.0048 

59 

14200 

122 

3.9 

207 

60.7 

1440 

667 

1.1 

58.1 

15800 

12400 

1230 

Maximum 
Qualifier 

J 

J 

J 

J 

J 

NWS CHARLESTON, SOUTH CAROLINA 

Units 

mg/kg 

mglkg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mglkg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mglkg 

mg/kg 

mglkg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mgkg 

mg/kg 

mg/kg 

mglkg 

Location of Maximum 
Concentration 

16-S-04-00 

16-S-03-00 

16-8-02-00-D 

16-S-02-00-0 

16-S-02-00-0 

16-8-02-0Q.D 

16-S-Q2-0Q.D 

16-S-03-00 

16-8-04-00 

16-S-04-oo 

16-Sc02-00 

16-S-01-00 

16-S-02-00-0 

16-S-01·00 

16-S-02-00-D 

16-8-02-00 

16-8-02-00 

16-S-02-00-0 

16-S-01-00 

16-S-02-00-0 

. 16-S-01-00 . 

16-8-02-00-D 

16-$-01-00 

Page 1 ol2 

Detection 
Range of 

Freq~:ncy Nondetectsf2l 

214 0.0017 - 0.12 

214 0.4 - 7.6 

314 0.4 

1/4 0.4-0.43 

1/4 0.4 - 0.43 

1/4 0.4 - 0.43 

1/4 0.4-0.43 

1/4 0.0039 - 0.77 

214 0.0039 - 0.77 

1/4 0.0039 - 0.77 

1/4 0.02-0.022 

4/4 

1/4 0.18- 0.41 

414 10.7 

414 

314 0.32 

414 

414 

. 314 0.76-0.82 

414 

414 

.414 

414 

Concentration 
Used for 

Screening<3l 

1.7 

0.46 

6100 

16 

26 

70 

1.9 

0.0014 

0.0046 

0.0048 

59 

14200 

122 

3.9 

207 

60.7 

1440 

667 

1.1 

58.1 

15800 

12400 

1230 

Background 

Value141 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.1 

0.021 

0.059 

NA 

Risk-Based 
COPC 

Screening 

Level151 

1400 N 

610 N 

c 

1200 N 

610 N 

240 N 

4900 N 

2.4 c 

1.7 c 

1.7 c 

N 

N 

NA N 

Rationale for 
Potential Potential COPC Contaminant 

ARAR/TBC ARAR/TBC Flag Deletion or 
Value Source Selection<&) 

6.6 
NA 

840 
NA 
250 
NA 

240000 
NA 
23 
NA 

0.71 
NA 
2.2 
NA 
1.3 
750 
NA 
NA 

No 

No 

No 

SSL-MIGA No 
SSL-INH 

SSL-MIGA No 
SSL-INH 

SSL-MIGA No 
SSL-INH. 

SSL-MIGA 
SSL-INH 

No 

No 

SSL 

BSL 

ASL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

ASL 

BKG 

ASL 

BKG 

ASL 

ASL 

NUT, BKG 

ASL 

BKG 

BSL 

BKG 

ASL 

NUT 



• 
CAS Number 

7439-96-5 

7439-97-6 

7440..02-0 

744()-09..7 

7782-49-2 

7440..23-5 

7440-62-2 

7440-66-6 

• 

• 

TABLE2.1 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE SOIL 

SWMU 16 - OLD SOUTHSIDE LANDFILL 
NWS CHARLESTON, SOUTH CAROLINA 

Scenario Timefra111e: Current/Future 
Medium: Soil 
Exposure Medium: Surface Soil 
Exoosure Point: Entire Site 

Minimum 

Chemical Concentration 
(1) 

Manganese 9.4 

Mercury · 0.02 

Nickel 1.6 

Potassium 236 

Selenium 0.67 

Sodium 1590 

Vanadium 3.8 

Zinc 5.4 

Footnotes: 

Maximum 
Minimum Concentration Maximum 
Qualifier Qualifier 

Units 
(1} 

41.4 J m9'1<g 

0.11 m9'f<g 

4.7 mg'kg 

641 mg'kg 

0.69 mg'kg 

4160 mg'kg 

34.1 mg'kg 

157 m9'f<g 

. 1 Sample and duplicate are counted as two separate samples when determining the minimum and maximum 

detected concentrations. 

2 Values presented are sample-specific quantitation limits. 

3 The maximum detected concentration is used for screening purposes. 

4 If the maximum inorganic concentration is greater than the Charleston NWS background concentration, 

Detection 
Location of Maximum 

Frequency 
Concentration fl) 

16-S-04-00 414 

16-S-02-00-D 414 

16-S-04-00 414 

16-S-01-00 414 

16-S-04-00 214 

16-S-01-00 414 

1s-s~o1-oo 414 

16-S-02-00 414 

( Baseline Background Study. Naval Weapons Station, Charleston, SC. TtNUS, March 2002), that inorganic is not selected as a COPC . 

5 The risk-based COPC screening level for tap water use is presented. The value is based on a 

target hazard quotient of 0.1 for noncarcinogens (denoted with a "N" flag) or an Incremental cancef 

risk of 1 E-6 for carcinogens (denoted with a •c• flag) (USEPA, Region 9, October 2004). 
6 The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based 

COPC screening level and/or an ARAR!TBC(s). 

Surrogate Chemlcals 

The PRG for chromium represents a 1 :6 ratio of Cr Vl:cr Ill (USEPA Region 9, October 2004). 

.Assqs:iated Samples: 

16-S-01-00 

16-S-02-00 

1 s-s-02-0o-o 

16-S-03-00 

16-S-04-00 
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Range of 

Nondetects121 

---
-

0.49-12.9 

--

Concentratioo 
Risk-Based 

Used for 
Background COPC 

Value141 Screening 
Screening131 

Levers> 

41.4 180 N 

0.11 0.21 2.3 N 

4.7 12.1 160 N 

641 NA N 

0.69 2.84 39 N 

4160 ·- NA N 

. 34:1 66.3 --:-N 

157 
-~· 

2,300 N 
I 

Rationale Codes: 

For Selection as a COPC: 

ASL= Above COPC Screening Level/ARAR/TBC 

For Elimination as a COPC: 

. BKG = Within background levels 

BSL =Below COPC Screening LeveVARAR/TBC 

NUT = Essential Nutrient 

NTX = No Toxicity Information 

Definitions: 

Potential Potential 
ARARITBC ARARITBC 

COPC 
Flag 

Value Source. 

110 SSL-MIGR No 
68600. SSL-INH 

SSL-MIGR No 
2.9 SSL-INH 
14 SSL-MIGA No 
NA SSL-INH 
NA SSL-MIGR No 
NA SSL-INH . SSL-MIGR No 
NA SSL-INH 
NA SSL-MIGR No 
NA SSL-INH 
260 SSL-MIGR No 
NA. SSL-INH 
680 SSL-MIGR No 
NA SSL-INH 

ARAR!TBC = Appricable Of Relevant and Appropriate Requirement/To Be Considered 

C = Carcinogen 

COPC = Chemical of Potential Concern 

J =Estimated Value 

N = Noncarcinogen 
NA = Not Applicable. . 

SSL-INH = Soil Screening Level for transfers from soil tO air (Inhalation) 

calculated onllne at http://riskJSd.oml.gov/calc_start.shtml by the 
USEPA's Soil Screenng Guidance (USEPA, July 1996). 

SSL-MIGR =Soil Screening Level for transfers from soil to groundwater for a 

Dilution and Attenuation Factor of 1 calculated online at 

http://risk.lsd.oml.gov/calc_start.shtml (USEPA July 1996) 

Rationale for 
Contaminant 
Deletion or 

Selection161 

BSL 

BKG 

BSL,BKG 

NUT 

BKG 

NUT 

BKG 

BSL 



CASNumber 

Volatile O 
78-93-3 

67-64-1 

75-15-0 

75-71-8 

79-~9 

83-32-9 

• 1~12-7 

56-55-3 

S0-32-8 

205-99-2 

191-24'2 

207-06-9 

117-81-7 

86-74'8 

218-01-9 

84-74'2 

117-84-0 

132-64'9 

206-44'0 

86-73-7 

. 193-39-5 

• 85-01-8 

Scenario Timeframe: Current/Future 
Medium: Soil 
Exposure Medium: Suburface Soil 
Exposure Point: Entire Site 

Chemical 

Acetone 

Carbon Disulfide 

DichlorOOfluoromethane 

Methyl Acetate 

Acenaphthene 

Anthracene 

=.. • 

: ... -. 
:-

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Bis(2-Ethylhexyl)phthatate 

Carbazole ----Chrysene 

Oi-n-butyl ptllhalate 

Di-n-octyl phlhalate 

. Dibenzofuran 

Auoranthene 

lndeno(l ,2,3-cd)pyrene 

Naphthalene 

Phenanthreoe 

Minimum 
Concentration 

(1} 

0.004 

0.1 

0.001 

0.002 

0.33 

0.2 

0.3 

0.08 

0.02 

. 0.05 

0.06 

0.03 

0.04 

0.5 

0.07 

O.o? 

0.2 

0.2 

0.1 

0.08 

0.2 

0.04 

0.46 

0.05. 

TABLE2.2 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN· SUBSURFACE SOIL 

SWMU 16 ·OLD SOUTHSIDE LANDFILL 

Minimum 
Qualifier 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

·J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

Maximum 
Concentration 

fl} 

0.004 

0.12 

0.05 

0.002 

2.3 

0.3 

1.2 

0.4 

0.4 

0.5 

0.7 

0.3 

0.3 

0.9 

0.2 

0.5 

0.2 

0.2 

0.5 

2 

0.7 

0.3 

0.7 

2.7 

Maximum 
Qualifier 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

·J 

J 

J 

J 

J 

J 

NWS CHARLESTON, SOUTH CAROLINA 

Units 

mg/kg 

mg/kg 

mglkg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mglkg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg . 

Location of Maximum 
Concentration 

16-8-03-01-D 

16-8-04-03-D 

16-B-02-05 

16-6-04-05 

16-6-01-05 

16-6-02-05 

16-8-02-05 

.16-B-02-05 

16-6-02-05 

16-6-03-03 

16-8-03-03 

16-6-03-03 

16-6-03-03 

16-6-03-03 

16-8-02-05 

16-6-03-03 

16-B-02-01 

16-B-01-05 

16-6-02-05 

16-8-02·05 

16-6-03-03 

16-B-02-05 

16-8-02-05 
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Detection 
Range of 

Freq1~lency Nondetectsl2l 

1/11 0.005-1.2 

. 2/11 0.042-6 

4/11 0.005-0.95 

1/11 0.005-0.~5 

4/9 0.005 - 0.034 

2/11 0.04-1.5 

2/11 0.04-1.5 

3111 0.04· 1.5 

9111 0.04-1.5 

7/11 0.04-1.5 

8/11 0.04- 1;4 

6/11 0.04-1.5 

3/11 0.04-1.5 

4/11 0.04-1.5 

219 . 0.04-1.5 

6/11 0.04- 1.5 

2/11 0.04 - 1.5 

1111 0.04-1.4 

2/11 0.04-1.5 

8111 0.04-1.5 

2/11 0.04 -1.5 

6111 0.04-1.5 

2111 0.04-1.5 

5111 0.04-1.5 

Concentration 
Used for 

Screening13) 

0.004 

0.12 

0.05 

0.002 

2.3 

0.3 

1.2 

0.4 

0.4 

0.5 

0.7 

0.3 

0.3 

0.9 

0.2 

0.5 

0.2 

0.2 

0.5 

2 

0.7 

0.3 

0.7 

2.7 

Background 
Value141 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.253 

0.43 

0.48 

0.6 

0.31 

0.27 

NA 

0.11 

0.47 

NA 

NA 

NA 

1.3 

0.055 

0.31 

NA 

0.75 

Risk-Based 
COPC 

Screening 

Level151 

Rationale for 
Potential Potential COPC Contaminant 

ARAR/TBC ARARITBC A Deletion or 
Value Source ag 

2200 N 

1400 N 

36 N 

9.4 N 

2200 N 

4.4 
24000 

6.6 
NA 

28 
250 
7.4 
NA 

5.6 N NA 
NA 

370 N 31 
NA 

2200 N 650 
NA 

0.62 

NA 
230. N NA 

NA 
6.2 c . 0.49 

NA 
35 c 180 

NA 

62 c 

610 N 250 
NA 

240 N. 240000 
NA 

15 N 2.4 
NA 

230 N 310 
NA 

270 N 41 
NA 

0.62 c 1.4 
NA 

5.6 N 3.1 
170 

230 N NA 
NA 

SSL-MIGA No 
SSL-INH 

SSL-MIGR No 
·ssL-INH 
SSL-MIGR No 
SSL-INH 

SSL-MIGA No 
SSL-INH 

SSL-MIGA No 
SSL-INH 

SSL-MIGR No 
SSL•INH 

SSL-MIGR No 
SSL-INH 

SSL-MIGA No 
SSL-INH 

SSL-Ml GR 
SSL-INH 

SSL-MIGR 
SSL-INH 

SSL-MIGA 
SSL-I NH 

SSL-MIGA No 
SSL-INH 

SSL-MIGA No 
SSL-INH 

SSL·MIGA No 
SSL-I NH 

SSL-INH 
SSL-MIGA No 
SSL·INH 

SSL-MIGA No 
SSL·INH 

SSL-MIGA No 
SSLctNH 

SSL-MIGA No 
SSL·INH 

SSL-MIGA No 
SSL·INH 

SSL-MIGA No 
SSL-INH 

SSL-MIGA No 
SSL·INH 

SSL-MIGA No 
SSL-INH 

Selection16l 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

ASL 

ASL 

ASL 

8SL 

BSL 

BSL 

ASL 

ASL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

SSL 

BSL 



• 

• 

• 

Scenario Timeframe: Current/Future 
Medium: Soil 
Exposure Medium: Suburface Soil 
Exnosure Point: Entire Site 

Minimum 
CASNumber Chemical Concentration 

(1) 

129-00-0 Pyrene 0.08 

72-54·8 4,4'·000 0.00042 

72-55-9 4,4'-DDE 0.00014 

50-29-3 4,4'-DDT 0.00017 

5103-71·9 Alpha-Chlordane 0.0015 

11097-69-1 0.066 

11096-82-5 0.036 

959-98-8 Endosulfan I 0.012 

33213-65-9 Endosulfan II 0.0025 

1031-07-8 Endosulfan Sulfate 0.0018 

7421-93-4 Endrin Aldehyde 0.004 

53494-70-S Endrin Ketone 0.0011 

5103-74-2 Gamma-Chlordane 0.00014 

76-44-8 Heptachlor 0.00058 

1024-57-3 Heptachlor Epoxide 0.0015 

72-43-5 Methoxychlor 0.0029 

0.0007 

0.002 

. 8820 

744o-36-0 2.2 

7440-38-2 4~8 

7440-39-3 20.4 

744().41-7 0.32 

7440-43-9 1.1 

TABLE2.2 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN· SUBSURFACE SOIL 

SWMU 16 ·OLD SOUTHSIDE LANDFILL 
NWS CHARLESTON, SOUTH CAROLINA 

Minimum 
Qualnier 

Maximum 
Concentration Maximum 

Qualifier Units 
location of Maximum 

Concentration 

Detection Range of 
Freq:ncy Nondetects121 

Concentration · 
Used for Background 

Value141 
(1) 

J 1.3 

J 0.38 

J 0.029 

J 0.22 

J 0.0015 

J 

J 0.32 

J 0.012 

J 0.0025 

J 0.0033 

J 0.004 

J 0.0039 

J 0.011 

J 0.00058 

J 0.012 

J 0.0029 

J 0.0033 

J 0.002 

55800 

11 

34 

580 

2.4 

. 17.3 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mglkg 

mglkg 

ni9'kg 

mglkg 

mglkg 

mglkg 

mglkg 

mg/kg 

mglkg 

mg/kg 

mglkg 

mglkg 

mg/kg 

mg/kg 

mglkg 

mg/kg 

mg/kg 

mglkg 

16-8-02-05 9111 

16-8-03-05 5/11 

16-8-03-03 6111 

16-8-03-03 5/11 

16-8-02-05 1111 

16-8-02-01 2Tf1 

16-8-03-03 2111 

16-8-03-03 1/11 

16-8-03-03 1/11 

16-8-03-03 3111 

16-8-01-05 1/11 

16-8-03-03 3111 

16-B-03-03 2111 

16-8-04-05 1/11 

16-8-03-03 2111 

16-8-02-01 1/11 

16-8-03-05 2111 

16-B-04-03-D 1/11 

16-8-01-03 11/11 

16-8-04-05 2111 

16-B-01-05 10/11 

16-8-04-05 11/11 

16-8-01-03 9/11 

16-8-04-05 2111 
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Screening13' 

0.4-0.46 1.3 . 0.85 

0.004- 0.015 0.38 0.1 

0.004-0.08 0.029 0.021 

0.004 - 0.015 0.22 0.591 

0.002 - 0.045 0.0015 1.88 

0.021 - 0.076 NA 

0.021 - 0.076 0.32 NA 

0.002 - 0.041 0.012 NA 

0.002-0.08 0.0025 NA 

0.002-0.08 0.0033 NA 

0.002-0.08 . 0.004 NA 

0.002-0.08 0.0039 NA 

0.002- 0.041 0.011 0.0145 

0.002 - 0.045 0.00058 NA 

0.002 - 0.045 0.012 NA 

0.0039 - 0.41 0.0029 NA 

0.002 • 0.045 OJJ033 NA 

0.002 - 0.045 0.002 NA 

55800 • • 
0.28-4.6 11 

1.8 34 

580 

0.26-1 2.4 

0.02-0.57 17.3 

Risk-Based 
COPC 

Screening 

Lever51 

230 N 

2.4 c 

1.7 c 

1.7 c 

1.6 c 

37 N 

37 N 

37 N 

1.8 N 

1.8 N 

1.6 c 

0.11 c 

0.053 c 

31 N 

0.44 c 

N 

N 

c 

N 

, 15 N 

N 

Rationale for 
Potential Potential COPC Contaminant 

ARAMBC ARAR/TBC Flag Deletion or 
Value Source Selection'6' 

230 
NA 

0.71-. 

NA 
2.2 
NA 
1.3 
750 
0.48 
72 
NA 
NA 
NA 
NA 

0.98 
NA 

0.98 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.48 
72 
1.1 
4.2 

0.033 
4.8 
7.8 
NA 

SSL-MIGA No BSL 
SSL-INH 

No BSL 

No BSL 

No BSL 

No BSL 

ASL 

ASL 

No BSL 

No . BSL 

No BSL 

No BSL 

No BSL 

No 8SL. 

No BSL 

No BSL 

No BSL 

ASL 

ASL 

ASL 

ASL 

ASL 

ASL 

BSL 

ASL 



• 
CASNumber 

7440-70-2 

744()-47-3 

744()-48-4 

7440-50-8 

7439-89-6 

7439-92·1 

7439-95-4 

7439-96-5 

• 7439-97-6 

7440-02-0 

744o-09-7 

744o-224 

744o-23-5 

7440-28-0 

744o-62·2 

7440-66-6 

• 

· Scenario Timeframe: Current/Future 
Medium: Soil 
Exposure Medium: Suburface Soil 
Exoosure Point: Entire Site 

Minimum 
Chemical Concentration 

(1) 

Calcium 632 

~ 
23.2 

..... 1.8 
l . . 2 

• 10900 

Lead 6.4 

Magnesium 1540 

. .. . - 19.1 

0.02 

. 3.6 
I 

Potassium 530 

- 14.8 

Sodium 1010 

0.68 

. . 15.4 
I 

10.5 

I 

TABLE 2.2 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SUBSURFACE SOIL 

SWMU 16- OLD SOUTHSIDE LANDFILL 
NWS CHARLESTON, SOUTH CAROLINA 

Maximum Detection Concentration 
Minimum Maximum Location of Maximum Range of Background 
Qualifier 

Concentration 
Qualifier 

Units 
Concentration 

Frequency 
Nondetects12) 

Used for 
Vatue141 

(1) (1) Screening131 

15900 mg/kg 16-8-02-01 11/11 -- 15900 NA 

132 mg/kg 16-B-03-03 11/11 132 . 
17 mg/kg 16-B-03-03 11/11 17 

992 mg/kg 16-8-04-05 11/11 1.6 992 

76000 mg/kg 16-8-04-05 11/11 76000 • • ••• 
398 mg/kg 16-B-04-05 11/11 398 

9640 .J mg/kg 16-8-01-05 11/11 - 9640 . 
I 

494 mg/kg 16-8-03-03 11/11 494 

0.32 mg.lkg 16-B-04-05 11/11 -- 0.32 -· 
114 mg/kg - 16-8-03-03 11/11 - 114 

5060 J mg.lkg 16-8-01-05 11111 · - 5060 

14.8 mg/kg 16-B-04-05 1/11 0.08-0.63 14.8 

I 

I 
15700 J mg/kg 16-8-01-05 11/11 ·- 15700 ·-

2.6 mg/kg 16-8-02-05 6/11 0.37-2.25 2.6 . 
108 J mg.lkg 16-B-01-03 11/11 108 . 

15700 mg/kg 16-8-04-05 11111 15700 -·· 
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Risk-Based 
Potential Potential 

Rationale for 
COPC COPC Contaminant 

Screening ARARITBC ARARITBC 
Rag Deletion or 

Levet15l 
Value Source 

Selection161 

NA NA SSL-MIGA No NUT,BKG 
NA SSL-INH 

210 c SSL-MIGA~ ASL 
267 SSL-INH 

140 N-• SSL-MIGA~ ASL 
1140 SSL·INH 

• N 560 SSL-MIGA~ ASL 
NA SSL-INH 

111-N NA SSL-MIGA~. ASL 
NA SSL-INH 

400 NA SSL-MIGA No BSL 
NA SSL-INH 

NA NA SSL-MIGR No NUT 
NA SSL-INH 

:11-N •-SSL-MIGA,..., ASL 
68600 SSL·INH · 

2.3 N-• SSL-MIGR~ · ASL 
2.9 SSL-I NH 

160 N SSL-MIGA mDt ASL 
I NA SSL-INH 

NA NA SSL-MIGA No NUT 
NA SSL-INH 

39 N . SSL-MIGA~ ASL 
I NA I SSL-INH 

NA NA SSL-MIGA No NUT 
NA SSL-INH 

•---N -··• .. ••-SSL-MIGA ..,., ASL 
NA SSL·INH 

: N 260 SSL-MIGA . ASL 
NA SSL-INH 

111-N .. SSL~IGA ASL 
NA SSL-INH 



• 
CAS Number 

• 

• 

TABLE2.2 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SUBSURFACE SOIL 

SWMU 16 - OLD SOUTHSIDE LANDFILL 
NWS CHARLESTON, SOUTH CAROLINA 

Scenario Tnneframe: Current/Future 
Medium: Soil 
Exposure Medium: Suburface Soil 
Exoosure Point: Entire Site 

Minimum 
Chemical Concentration 

(1) . 

Footnotes: 

Maximum 
Minimum Concentration Maximum 
Qualifier Qualifier 

Units 
(1) 

Sample and duplicate are counted as two separate samples when detennining the minimum and maximum 

detected concentrations. 

2 Values presented are sample-specific quantitation limits. 

3 The maximum detected concentration is used for screening purposes. 

4 If the maximum inorganic concentration is greater than the Char1eston NWS background concentration, 

Detection 
Location of Maximum Frequency 

Concentration (1) 

( Baseline Background Study. Naval Weapons Station, Char1eston, SC. TtNUS, March 2002), that inorganic is not selected as a COPC . 

5 The risk-based COPC screening level for tap water use is presented. The value is based on a 

target hazard quotient of 0.1 for noricarcinogens (denoted with a "N" flag) or an incremental cancer 

risk of 1 E-6 for carcinogens (denoted with a ·c· flag) (USEPA, Region 9, October 2004). 

6 The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based 

COPC ~reening level ancVor an ARARfTBC(s). 

Surrogate Chemicals 

Naphthalene is used as a surrogate for 2-methylnaphthalene 

Pyrene iS used as a surrogate for benzo(ghi)perylene, and phenanthrene. 

Endosuttan is used as surrogate for endoslfan I, endosulfan II, and endosuttan sulfate 

Endrin is used as a surrogate for endrin aldehyde and endrin ketone. 

Chlordane is used a surrogate for gamma-chlordane. 

The PRG for chromium represents a 1 :6 ratio of Cr Vl:Cr Ill (USEPA Region 9, October 2004). 

Associated Samples: 

16-8-01-01 

16-8-01-03 

16-8-01-05 

16-8-02-01 

16-8-02-05 

16-8-03-01 

16-8-03-01-D 

16-8-03-03 

16-8-03-05 

16-8-04-01 

16-8-04-03 

16-8-04-03-D 

16-B-04-05 
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Range of 

Nondetects121 

Concentration 
Risk-Based 

Used for 
Background COPC 

Value141 Screening 
Screening131 

level151 

Rationale Codes: 

For Selection as a COPC: 

ASL= Above COPC Screening LeveVARARfT8C 

For Elimination as a COPC: 

BKG = Within background levels 

BSL =Below COPC Screening Level/ARARfT8C 

NUT = Essential Nutrient 

NTX = No Toxicity Information 

Definitions: 

Potential Potential 
ARARITBC ARARITBC 

COPC 
Flag 

Value Source 

ARARfTBC = Applicable or Relevant and Appropriate Requirement/To Be Considered 

C = Carcinogen 
COPC = Chemical of Potential Concern 

J = Estimated Value 

N = Noncarcinogen 

NA = Not Applicable. 

SSL-INH = Soil Screening Level for transfers from soil to air (Inhalation) 

calculated online. at http://riskJscl.ornl.gov/calc_start.shtml by the 

USEPA's Soil Screenng Guidance (USEPA, July 1996). 

SSL-MIGA= Soil Screening Level for transfers from soil to groundwater for a 

Dilution and Attenuation Factor of 1 calculated online at 

http://risk.lsd.oml.gov/calc_start.shtrnl (USEPA July 1996) 

Rationale for 
Contaminant 
Deletion or 

Selection161 



• 
CAS Number 

I nor nics 
7429-90-5 
7440-39-3 
744o-41-7 
7440-70-2 
7440-48-4 
7440-50-8 
7439-89-6 
7439-95-4 
7439-96-5 

• 7440-00-7 
7440-23-5 
744().66-6 
57-12·5 

• 

TABLE2.3 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN· GROUNDWATER 

SWMU 16 - OLD SOUTHSIDE LANDFILL 
NWS CHARLESTON, SOUTH CAROLINA 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exoosure Point: Entire Site 

Chemical 

ALUMINUM 
BARIUM 
BERYLLIUM 
CALCIUM 
COBALT 
COPPER 
IRON 
MAGNESIUM 
MANGANESE 
POTASSIUM 
SODIUM 
ZINC 
CYANIDE 

Footnotes: 

Minimum 
Concentration 

11) 

32 

11 
3 

657 
30.9 
0.45 

23600 
17.9 
2.8 
376 

15800 
130 

4820 
56000 

22 
3.8 

Minimum 
Qualifier 

J 

J 

Maximum 
Concentration 

11) 

32 

11 
3 

657 
294 
0.47 

228000 
17.9 
2.8 
376 

588000 
722 

178000 
4720000 

22 
3.8 

Maximum 
Qualifier 

J 

J 

1 Sample and duplicate are cOunted as two separate samples when determining the minimum and maximum 

detected concentrations. 

2 Values presented are sample-specific quantitation limits. 

3 The maximum detected concentration is used for screening purposes. 
4 If the maximum inorganic concentration is greater than the Charleston NWS background concentration, 

Units 
Locatio.n of Maximum 

Concentration 

16-G-o2S-0205 

16-G-048-0205 
16-G-OSS-0205 

16-G-OtS-0305 
16-0-01 S-0305 
16-G-03$-0205 
16-G-02$-0205 
16-G-01S-0305 
16-G-OtS-0305 
16-G-01 S-0305 
16-G-035-0205 
16-G-035-0205 
16-G-02$-0205 
16-G-02S-0205 
16-G-015-0305 
16-G-035-0205 

( Baseline Background Study. Naval Weapons Station, Charleston, SC. TtNUS, March 2002), that inorganic is not selected as a COPC . 

5 The risk-based COPC screening level for tap water use is presented. The value is based on a 

target hazard quotient of 0.1 for noncarcinogefls (denoted with a "N" flag) or an incremental cancer 

risk of t E-6 for carcinogens (denoted with a •c• flag) (USEPA, Region 9, October 2004). 

6 The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based 

COPC screening level andlor an ARAR/TBC(s). 

7 The "CAL- Modified PRG" is used as the screening vSlue for trichloroethane (USEPA, Region 9, OctOber 2004). 

Ayociated Samples: 
t 6-G-01 S-0305,2005031 O 

16-G-02$-0205,20050225 
16-G-035-0205,20050223 
16-G-04S-0205,20050225 
16-G-oos-0205,20050223 

Paget of 1 . 

Detection 

1/5 

1/5 
1/5 

· 1/5 
515 
215 
5/5 
1/5 
1/5 
1/5 
515 
515 
515 
5/5 
1/5 
1/5 

Concentration 
Used for 

Screeningl3) 

Background 

Value141 

Risk-Based 
COPC 

Screening 

Levef> 

Rationale for 
Potential Potential COPC Contaminant 

ARAR/TBC ARAR/TBC Flag Deletion or 

0.4-5 32 NA 

10 11 NA 
to 3 NA 

36.6-127 657 
294 

0.4-1.8 0.47 
228000 

4.3 17.9 
.2.52 2.8 

~.73-36.2 376 
588000 

722 
178000 

4720000 
1.42- 3.1 22 

10 3.8 

Rationale Codes: 

For Selection as a COPC: 

ASL= Above COPC Screening Level/ARARITBC 

For Elimination a$ a COPC: 
BKG = Within background levels 

BSL =Below COPC Screening Level/ARARITBC 

NUT= Essential Nutrient 

NTX =No Toxicity Information 

Definitions: . 

Value Source 

1.4 a s FED-MCL 

c FED-MCL 
360 N NA FED-MCL 

FED-SMCL 
FED-MCL 
FED-MCL 
FED-MCL 
FED-MCL 
FED-AL 

FED-SMCL 
FED-MCI. 

FED-SMCL 
FED-MCL 
FED-MCL 

1100 N FED-SMCL 
73 N FED-MCL 

ARAR/TBC =Applicable or Relevant and Appropriate Requirement/To Be Considered 

C = Carcinogen 

COPC = Chemical of Potential Cdncem 

J = EstimateCI Value 

N = Noncarcinogen 

NA = Not APPiicabie. 
~ED-MCL = Federal Maximum Contaminant Level (USEPA, Winter 2004) 

FED-SMCL = Federal Secondary Maximum Contaminant Level (USEPA, Winter 2()94) 

FED-AL = Federal Action Level (USEPA, Winter 2004) 

Selection16l 

ASL 

ASL 
No BSL 

No BKG 
No BKG 
No BSL,BKG 
No NUT.BKG 
No BSL 
No BSL,BKG 
No BKG 
No NUT 
No BKG 
No NUT 
No NUT 
No BSL,BKG 
No BSL 



• 

• 

• 

TABLE2A 
OCCURRENCE, DISTRIBUTION, ANO SELECTION OF CHEMICALS OF POTENTIAL CONCERN· SURFACE WATER 

SWMU 16 - OLD SOUTHSIDE LANDFILL 
NWS CHARLESTON, SOUTH CAROLINA 

CASNumber 

Scenario Timeframe: Future 
Medium: Surface Water 
Exposure Medium: Surface Water 
Exposure Point: Entire Site 

Chemical 

Volatile Organics (ua/U 

78-63-1 lSOBUTANOL mm: 
127-18-4 - • •e:t• ~-~00 

Explosives (uQfl} 

118-96-7 
121-14-2 
606-20-2 
lnor ics 
7429-90-5 
744o-36-0 

. 
2,4,6-TAINITROTOLUENE ................ 
2,6-DINITROTOLUENE 

ALUMINUM 
ANTIMONY 

7440-38-2 ARSENIC 
744o-39-3 BARIUM 
744o-70-2 CALCIUM 
~7~44o-....;.....;5o-8.....__~--4COPPER 

7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
744o-09-7 
7440-22-4 
744o-23-5 
744o-62·2 
7440-66-6 

IRON 
LEAD 
~ 
MANGANESE 

Footnotes: 

Minimum 
Concentration 

(1) 

6 
0.7 

0.21 
0.66 
0.41 

524 
11.2 
3.9 
17.6 

142000 
11.7 
704 
2.1 

419000 
1.5 

0.05 
138000 

1.2 
3250000 

2.1 
2 

Minimum 
Qualifier 

I J I 
J I 

J 
J 

Maximum 
Concentration 

(1) 

6 
0.7 

0.21 
0.66. 
0.41 

11000 
11.8 
4.5 
63.4 

186000 
12.8 
9980 
15.5 

512000 
388 
0.09 

160000 
1.2 

4270000 
24.2 
71 

Maximum 
Units 

Qualifier 

J ualL 
J uWl 

ualL 
J uWl 
J ualL 

Sample and duplicate are counted as two separate samples when determining the minimum and maximum 

detected concentrations. 

2 Values presented are sample-specific quantitation limits. 

3 The maximum detected concentration is used for screening purposes. 

Location of Maximum 
concentration · 

16-W-02-1001 
16-W-07-1001 

16-W-07-1001 
16-W-01-1001 
16-W-01-1001 

16-W~05-1001 

16-W-04-1001 . 
16-W-01-1001·.D 
16-W-05-1001 
16-W-02-1001 
16-W-02-1001 
16-W-05-1001 
16-W-05-1001 
16-W-02-1001 
16-W-07-1001 
16-W-05-:1001 
16-W-01-1001 
16-W-01-1001 
16-W-01-1001 
1&-W-05-1001 
16-W-02-1001 . 

4 If the maximum inorganic concentration is greater than the concentration at the upgradient location, 23SW/SD08, 

that inorganic is not selected as a COPC . 

5 The risk-based COPC screening level for tap water use is presented. The value is based on a 

target hazard qt10tieilt of 0.1 for noncarcinogens (denoted with a "N• flag) or an incremental cancer 

risk of 1 E-6 for carcinogens (denoted with a ·c· flag) (USEPA, Region 9, October 2004). 

6 The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based 

COPC screening level and/or an ARARITBC(s). 

Associated .Samples: 

16-W-01-1001. 

16-W-01-1001-D 

16-W-02-1001 

16-W-03-1001 

16-W-04-1001 

16-W-05-1001 

16-W-06-1001 

16-W-07-1001 

Page 1of1 

I 

Detection 
Frequency 

(1) 

1/1 
1!1 

1!1 
1!1 
1!1 

6f7 

217 

217 
6fl 

m 
217 

711 
6fl 

Range of 

Nondetects12> 

I --
I 5 

0.2 
0.2 - 10 
0.2 - 10 

173 
3.65 

2.53-8.5 

0.84-6.4 
49.38 

1.48- 6.4 

Concentration 
Risk-Based 

Potential Potential 
Background COPC COPC 

Used for ARAR/TBC ARARITBC 

Screening131 Value14l Screening 
Value Source 

Flag 

Level15l 

I 6 1 NA 180 N NA FED-AWOC No 
I 0.7 NA -•--C -••""- FED-AWOC •·m:m 

0.21 NA 1.8 NI NA FED-AWOC No 
0.66 NA 7.3 N--• FED-AWOC ...,.c.RI 
0.41 

11000 
11.8 
4.5 

63.4 
186000 

12.8 
9980 
15.5 

512000 
388 
0.09 

160000 
1.2 

4270000 
24.2 
71 

Rationale Codes: 

NA 

For Selection as a COPC: 

3.6 N 

N 
N 

1100 N 

ASL = Above COPC Screening Level/ARARITBC 

For Elimination as a COPC: 

BKG = Within background levels 

BSL = Below COPC Screening Level/ARARITBC 

NUT = Essential Nutrient 

NTX = No Toxicity Information 

Definitions: 

NA FED-AWOC 

FED-AWOC 
FED-AWOC 
FED-AWOC 
FED-AWOC 
FED-AWOC 
FED-AWOC 
FED-AWOC 
FED-AWOC 
FED-AWOC 
FED-AWOC 
FED-AWOC 
FED-AWOC 
FED-AWOC 
FED-AWOC 
FED-AWQC 
FED-AWOC 

ARARITBC = Applicable or Relevant and Appropriate .RequirementlT o Be Considered 

C := Carcinogen 
COPC = Chemical of Potential Concern 

J = Estimated Value 

N=Noncarcinogen 
NA = Not Applicable. 

FED-AWOC = Nationl Recommended Water Quality Criteria for Priority 

Toxic Pollutants, Human Health for Consumption of Water and Organisms 

(USEPA, 2004). 

No 

Rationale for 
Contaminant 
Deletion or 

Selection<6l 

BSL 
ASL 

6SL 
ASL 
BSL 

ASL 
ASL 
BKG 
BSL 
NUT 
BSL 
ASL 
ASL 
NUT 
ASL 
BSL 
NUT 
BSL 
NUT 
ASL 
BSL 

I 





• 
CASNumber 

• 

• 

TABLE2.5 
OCCURRENCE, DISTRIBUTfON, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SEDIMENT 

SWMU 16 - OLD SOUTHSIDE LANDFILL 
NWS CHARLESTON, SOUTH CAROLINA 

Scenario Timeframe: Current/Future 
Medium: Sediment 
Exposure Medium: Sediment 
Exoosure Point: Entire Site 

Minimum 

Chemical Concentration 
(1) 

Footnotes: 

Maximum 
Minimum .Concentration Maximum 

Units 
Qualifier Qualifier (l) 

1 Sample and duplk:ate are counted as two separate samples when detennining the minimum arid maximum 

detected concentrations. 

2 Values presented are sample-specific quantitation limits. 

3 The maximum detected concentration is used for screening purpose$. 

Location of Maximum 
Concentration 

4 If the maximum inorganic concentration is greater than the concentration at the upgradient location, 23SW/SD08, 

that inorganic is not selected as a COPC • 

5 The risk-based COPC screening level for tap water use is presented. The value Is based on a 

target hazard quotient ot 0.1 for noncarcinogens (denoted with a "N" flag) or an incremental cancer 

risk of 1 E-6 for carcinogen$ (denoted with a ·c· flag) (USEPA, Region 9, October 2004). 

6 The chemical is selected as a COPC if the maximum detected ~entration exceeds the risk-based 

COPC screening level and/or an ARARfTBC(s). 

Surrogate Chemicals 

Pyrene is used as a surrogate for benzo(ghi)perylene, and phenanthrene. 

Chlordane is used a surrogatge for alpha- and gamma-chlordane. 

The PRG for chromium represents a 1 :6 ratio ot Cr Vl:Cr Ill (US EPA Region 9, October 2004). 

Associated Samples: 

16-0-01-1001 
16-0-01-1001-0 
16-0-02-1001 
16-0-03-1001 

16-0-04-1001 
16-0-05-1001 

. 16-0-06-1001 
16-0-07-1001 

Page2ot2 

Detection 
Frequf:mcy 

(1) 

Range of 
· Nondetectsl2> 

Concentration 
Risk-Based 

Used for 
Background COPC 

Vah.ie14> Screening 
Screening{3> Leve1(5) 

Rationale Codes: 

For Selection as a COPC: 

ASL= Above COPC Screening LeveVARARITBC 

For Elimination as a COPC: 

BKG = Withi.n background levels 

BSL = Below COPC Screening LeveVARAR/TBC 

NUT ,,,; Essential Nutrient 

Definitions: 

Potential Potential 
ARARITBC ARARITBC 

COPC 
Flag 

Value Source 

ARAR/TBC =Applicable or Relevant and Appropriate Requirement!To Be Considered 

C = Carcinogen 

COPC =Chemical ot Potential Concern 

J =Estimated Value 

N = Noncarcinogen 

NA = Not Applicable. 

Rationale for· 
Contaminant 
Deletion or 

Selection16l 



• • 
TABLE 3.1 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY· SURFACE SOIL 
SWMU 16 • OLD SOUTHSIDE LANDFILL 

Scenario Timeframe: Current/Future 
Medium: Soll 
Exposure Medium: Surface Soil 
Exoosure Point: SWMU 16 

,.. NWS CHARLESTON, SOUTH CAROLINA 

Chemical Units Arithmetic 95% UCLof Maximum Maximum EPC . Reasonable Maximum Exposure 

of Mean Normal Detected Qualifier Unlll 

Potential Data Concentration Medium Medium Medium 

Concern .. EPC EPC EPC 

Value Statistic Rationale 

Bis(2-Ethvlhexyl)phthalate malka 1200 NA 4950 mg/kg 4950 Maximum N < 10 (1) 

Aroclor• 1254 mg/kg 12 NA 50 mg/kg 50· Maximum N< 10 

Antimony mg/kg 27.6 NA 110 mg/kg 110 Maximum N< 10 

Barium mg/kg 56.9 NA 179 mg/kg 179 Maximum N< 10 

Cadmium mg/kg 13.2 NA 52.4 mg/kg . 52.4 Maximum N < 10 

Chromium malka 154 NA 573 mg/kg 573 Maximum N < 10 

Lead ma/kg 2780 NA 12400 mg/kg 2760 Average (2) 

(1) Dataset consists of less than to samples. Therefore, the maximum concentration is used as the EPC. 
2 ·The EPC for lead is the arithmetic average, as recommended by USEPA guidance (USEPA, August 2005). 

Table3SWMU1 SSS.xis 

J 

• 

Central Tendency Exposure 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

4950 Maximum N < 10 (1) 

50 Maximum N < 10 

110 Maximum N < 10 

179 Maximum N < 10 

52.4 Maximum N < 10 

. 573 Maximum N < 10 

2760 Average (2) 

9/23/2005 



TABLE3.2 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY· SUBSURFACE SOIL. 

SWMU 16 ·OLD SOUTHSIDE LANDFILL 
NWS CHARLESTON, SOUTH CAROLINA 

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure 

of Mean Normal Detected Qualifier 

Potential Data Concentration 

Concem 

Benzo(a)anthracene mnlkn 0.2 0.3 0.4 

Benzo(a)pvrene mg/kg 0.3 0.4 0.5 

Benzo(b)fluoranthene ma/ka 0.2 0.4 0.7 

Carbazole mg/kg 0.4 0.5 0.2 

Chryaene ma/ko 0.3· 0.5 0.5 

Aroclor-1254 ma/ko 0.11 0.27 1 

Aroclor· 1260 ma/ko 0.05 0.099 0.32 

alpha·BHC mo/ka 0.006 o.oi 0.0033 

laamma·BHC (Llndane) malka 0.006 o.oi 0.002 

Aluminum ma/l<g 28100 3640<> 55800 

Antlmonv ma/ka 1.7 3.5 11 

Arsenic mg/kg 15 20.5 34 

Barium molka 93.1 182 580 

Cadmium mo/kn 1.7 4.6 17.3 

Chromium mn/kn 53.4 71.1 132 

CobaH ma/ka 7.5 10.2 17 

Copper mg/kg 192 401 992 

Iron mg/kg 41200 53300 76000 

Manganese mg/kg 223 311 494 

Mercury rriglkg 0.11 0.15 0.32 

Nickel ma/kg 30.4 48 114 

Sliver mn/kn 1.5 3.9 14.8 

Thallium ma/ka 1.2 1.6 2.6 

Vanadium mg/kg 54.5 70 108 

Zinc ma/ka 1530 4100 15700 

Definitions; 
95 % UCL·CMU = 95% Chebyshev (Mean, Std) UCL (distribution undefined). 
99 % UCL·CMU = 99% Chebyshev (Mean, Std) UCL (distribution undefined). 
Fqotnot11; 

1 • USEPA's ProUCL sottware Indicates that the data fit a gamma distribution. 
2 • ProUCL indicates data are log-normally distributed. 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

Units 

Medium 

EPC 

Value 

mg/kg 0.4 

mg/kg 0.5 

mg/kg 0.5 

mg/kg 0.2 

ma/ko 0.5 

mg/kg 1 

mg/ka 0.32 

mo/ko 0.0033 

ma/kn 0.002 
ma/kn 36400 
mnlkn 11 

ma/ka 20.5 

mg/ka 580 

mg/kg 17.3 

mg/kg 79,4 

ma/ka 10.2 

mg/kg 992 

mg/kg 53300 

mo/ka 311 

mo/ko 0.2 

mg/ka 86 
mnlkn 14.8 

mg/kg 1.6 

mg/l<g 70 

mg/kg 15600 

3 • Dataset consists of less than 10 samples. Therefore, the maximum concentration Is used as the EPC. 
4 • ProUCL Indicates data are normally distributed. 
5 • Less than 50 percent positive detections. Maximum concentration Is used as the EPC. 
6 • UCL Is greater than the maximum concentration. Therefore, the maximum concentration Is used as the EPC. 
7 • EPC statistic Is recommended by USEPA's'ProUCL software • 

• • 

Medium Me~lum 

EPC EPC 

Statistic Rationale 

Gamma 95% UCL Gamma(1) 

Gamma 95% UCL Gamma(1) 

H-UCL ProUCL(2) 

Maximum N< 10(3) 

Student· I ProUCL(4) 

Maximum FOD(5) 

Maximum FOD(5) 

Maximum (6) 

Maximum (6) 

Student·! ProUCL (4) 

Maximum FOD(5) 

Student·! ProUCL(4) 

95% UCL·CMU ProUCL(7) 

Maximum FOD(5) 

H·UCL ProUCL (2) 

Student-! ProUCL (4) 

Maximum (6) 

Student-! ProUCL (4) 

Student·t ProUCL(4) 

H·UCL ProUCL (2) 

H·UCL ProUCL(2) 

Maximum FOD(5) 

Student·! F'roUCL(4) 

Student·! ProUCL (4) 

99%UCL·CMU ProUCL (7) 

Central Tendency Exposure 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

0.4 Gamma 95% UCL Gamma(1) 

0.5 Gamma 95% UCL Gamma(1) 

0.5 H·UCL ProUCL (2) 

0.2 Maximum N < 10(3) 

0.5 Student·! ProUCL (4) 

1 Maximum FOD(S) 

0.32 Maximum FOD(S) 

0.0033 Maximum (6) 

0.002 Maximum (6) 

36400 Student·t ProUCL (4) 

11 Maximum FOD{5) 

20.5 Student·! ProUCL (4) 

580 95% UCL·CMU ProUCL (7) 

17.3 Maximum FOD(S) 

79,4 H·UCL ProUCL (2) 

10.2 Student-t ProUCL (4) 

992 Maximum (6) 

53300 Student·! ProUCL (4) 

311 Student·t ProUCL (4) 

0.2 H·UCL ProUCL (2) 

86 H·UCL ProUCL (2) 

14.8 Maximum FOD{5) 

1.6 Student·t ProUCL (4) 

70 Student·! ProUCL (4) 

15600 99%UCL·CMU ProUCL (7) 

• 



• 

Chemfcal 

of 

Potential 

Concern 

TRICHLOROETHENE(7) 

· BIS(2·ETHVLHEXYL)PHTHALAT! 

• 
TABLE3.3 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY· GROUNDWATER 
SWMU 16 • OLD SOUTHSIDE LANDFILL 

Scenario Tlmeframe: current/Future 
Medium: GroundWater 
Exposure Medium: Groundwater 
Exoosure Point: SWMU 16 

Units Arithmetic 95% UClof 

Mean Normal 

Data 

ugll 7.9 NA 

ug/l 6.2 NA 

Maximum 

Detected 

concentration 

32 

11 

NWS CHARLESTON, SOUTH CAROLINA 

Maximum EPC . Reasonable Maximum Exposure 

Qualifier Units 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

ug/I 32 Maximum N<10(1) 

ug/I. 11 Maximum N < 10 

(1) Dataset consists of less than 10 samples. Therefore, the maximum concentration is used as the EPC. 

Table3SWMU16GW .xis 

• 

Central Tendency Exposure 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

32 Maximum N<10(1) 

11 Maximum N < 10 

9/23/2005 



Chemical 

of 

Potential 

Concern 

Tetrachloroethene 

2.4-Dlnltrotoluene 

Aluminum 

Antimony 

Iron 

Lead 

Manaanese 

Vanadium 

TABLE3.4 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY· SURFACE WATER 

SWMU 16 ·OLD SOUTHSIDE LANDFILL 

Scenario Tlmetrame; CurrenVFuture 
Medium: Surface Water 
Exposure Medium: Surface Water 
Exoosure Point: SWMU 16 

Units Arithmetic 95% UCL of 

Mean Normal 

Data 

uo/L . 2 NA 

ug/L 3 NA 

ug/L 2930 NA 

ug/L 4.6 NA 

ug/L 2690 NA 

. ug/L 4.4 NA 

ug!L 113 NA 

uo/L 8.2 NA 

Maximum 

Detected 

Concentration 

0.7 

0.4 

11000 

11.8 

9980 

15.5 

388 

24.2 

NWS CHARLESTON, SOUTH CAROLINA 

Maximum EPC Reasonable Maximum Exposure 

Qualifier Unltll 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

J ug/L 0.7 Maximum N < 10 (1) 

J ug/L 0.4 Maximum N<10 

ug/L 11000 Maximum N < 10 

ug/L 11.8 Maximum N<10 

ug/L 9980 Maximum N< 10 

uo/L 4.4 Maximum N<10 

ug/L 3BB Maximum N<10 

Ug/L 24.2 Maximum N < 10 

(1) Dataset consists of less than 10 samples. Therefore, the maximum concentration is used as the EPC. 

• 

Central Tendency Exposure 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

0.7 Maximum N < 10 (1) 

0.4· Maximum N < 10 

11000 Maximum N < 10 

11.8 Maximum N < 10 

9980 Maximum N < 10 

4.4 Maximum N < 10 

3BB Maximum N < 10 

24.2 Maximum N < 10 

9/23/2005 

• 



• 

Chemical 

of 

Potential 

Concern 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

• 
TABLE 3.5 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY· SEDIMENT 

SWMU 16 ·OLD SOUTHSIDE LANDFILL 

Scenario Timeframe: Current'Future 
Medium: Sediment 
Exposure Medium: Sediment 
Exoosure Point: SWMU 16 

Units Arithmetic 95% UCLof 

Mean Normal 

Data 

mg/kg 0.4 NA 

mg/kg 0.5 NA 

Maximum 

Detected 

Concentration 

0.16 

1.1 

NWS CHARLESTON, SOUTH CAROLINA 

Maximum EPC Reasonable Maximum Exposure 

Qualifier Units 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

J mg/kg 0.16 Maximum N < 10 (1) 

J mg/kg 1.1 Maximum N < 10 

(1) Dataset consists of less than 10 samples. Therefore, the maximum concentration is used as the EPC. 

Table3SWMU16Sed.xis 

• 

Central Tendency Exposure 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

0.16 Maximum N < 10 (1) 

1.1 Maximum N < 10 

9/23/2005 



Chemical 
of Potential 

Concern 

Volatile Organic ComDounds 
1 , 1 ,2 ,2• Telracl'lloroethane 
1, 1,2· Trichloroethane 
1, 1 •Dlchloroetl'lene 
1,2·Dlchloroethane 
1,2·Dlchloroorooane 
Acetone 
Benzene 
Bromodlchloromethane 

arbon Tetrachloride 
Chloroform 
Chloromethane 
c:is· 1 ,2·Dlchloroethene 
Oichlorodifluoromethane 
Methylene Chloride 
Tetrachloroethene 
Toluene 
Total·1,2·Dichloroethene 
~rans• 1,2·Dichloroethene 
Trichloroethane 
Vlnvl Chloride 

Chronic/ 
Subchronlc 

Chronle 
Chronic: 
Chronic 
Chronic: 

NA 
Chronic 
Chronic 
Chronic 
Chronic: 
Chronic 

NA 
Chronic 
Chronic 
Chronic 
Chronic 
Chronic 
Chronic 
Chronic 
Chronic 
Chronic 

Semlvotatllt Organic Compounds 
Benzoca1an1hracene 
BenzocaJoyrene 
Benzolblfluoranthene 
Carbazole 
Chrvsene 
Olbenzoca,hlanthracene 
Naphthalene 
Bis(2·ethvlhexvl)phthalate 
Pestlcldel/PCB1 
Pentachtorophenal 
Aroclor· 1248 
Aroclor· 1254 
Aroclor. 1260 
alpha·BHC 
beta·BHC 

a·BHC CLINOANEl 
et101 

2,4·Dinltrotoluene 
ROX 
lnaraanica 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
1caam1um•·• 
Chromium VI 

• 

NA 
NA 
NA 
NA 
NA 
NA 

Chronic 
Chronic 

Chronic 
NA 

Chronic 
NA 

Chronic 
Chronic 
Chronic 

chrontc 
Chronic 
Chronic 

Chronle 
Chronic 
Chronic 
Chronic 
Chronic 
Chronic 
Chronic 

Orel RID 

Value Units 

6.0E·02 matKaday 
4.0E·03 makoday 
5.0E·02 makadav 
2.0E·02 makaday 

NA NA 
9.0E·01 mw•Clldav 
4.0E·03 matKa/day 
2.0E·02 ma/ko/day 
7.0E·04 mg1Kg1dav 
1.0E·02 m!lfkQ/day 

NA NA 
m1:1kQ/day 

2.0E·01 mg kg/day 
6.0E·02 mokadav 
1.0E·02 ma k day 
2.0E·01 me ka dav 
9.0E·03 
2.0E·01 ma/ka dav 
5.0E·01 matko day 
3.0E·03 matKa dav 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

2.0E·02 mQ/kQ/day 
2.0E·02 

3.0E·02 matKatday 
NA NA 

2.0E·05 matKatday 
NA NA 
NA NA 
NA NA 

3.0E·04 ma/kg/day 

I J mg/KQ/day I 
2.0E·03 I ma/ka/dav 
3.0E·03 I mCll•wd~Y I 

1.0E+OO ma ka dav 
4.0E·04 mQ/l<lldav 
3.0E·04 matKaday 
7.0E-02 mn mdav 
2.0E-03 ma mdav 
5.0E-04 matKa day 
3.0E-03 ma <mnav 

TABLE 5.1 
NON·CANCER TOXICITY DATA - ORAUOERMAL 

SWMUS 16 & 17 
NWS CHARLESTON, SOUTH CAROLINA 

Orel Absorption 
Efficiency 

for Dermal111 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 

0.15 

0,07 
0.007 
0.05 

I 

I 
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Abeorbad RID for Dermal"'' 

Value Unite 

6.0E·02 mwK~ dav 
4.0E·03 ma/I«: dav 
5.0E·02 mg/kadav 
2.0E·02 nialko day 

NA NA 
9.0E·01 mm KID day 
4.0E·03 me kg/day 
2.0E·02 mo ka/day 
7.0E·04 me kg/day 
1.0E·02 mo1<0/day 

NA NA 
1.0E·02 mQ/Ka/day 
2.0E·01 mg/kg/day · 
6.0E-02 
1.0E·02 ma/ka day 
2.0E-01 
9.0E·03 me kc dav 
2.0E·01 me kc dav 
5.0E·01 ma/kc day 
3.0E·03 mg/kc dav 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

2.0E·02 mQ/kQ/day 
2.0E·02 mnt•n/dav 

3.0E·02 mg1kgtday 
NA NA 

2.0E·05 ma/ka/day 
NA NA 
NA NA 
NA NA 

3.0E·04 mg/kg/day 

1 mQtka/dav 1 
2.0E·03 matKatdav 
3 .. 0E·03 I mnr•n/dav I 

1.0E+OO ma ka dav 
6.0E·05 mn dav 
3.0E·04 ma :c day 
4.9E·03 mn1•n dav 
1.4E·05 ma/«1 dav 
2.5E·05 ma/ka day 

·Primary 
Target 

Orgen(s) 

Liver 
Blood 
Liver 
NA 
NA 

Kidney 
Blood 
Kidney 
Liver 
Liver 
NA 

Blood 
Body Weight 

Liver 
Liver 

Kidney, Liver 

Blood 
CNS 
Liver 

NA 
NA 
NA 
NA 
NA 
NA 

BodyWelaht 
Liver 

Liver, Kidney 
NA 

lmmunoloalcal 
NA 
NA 
NA 

Liver, Kidney 

Liver 
CNS, Liver 

Prostate 

CNS 
Blood 

Skin, CVS 
· Kidney. 

GS 
Kidney 

) 

0.025 7.SE-05 mg/ka dav Feto1oxlci1Y/ul>it1one 

• 

I 

I 

Combined 
Uncert1lnty/Modityln9 

Factors 

NA 
1000/1 
100/1 
NA 
NA 

1000/1 
300/1 
1000/1 
1000/1 
1000/1 

NA 
NA 

100/1 
100/1 

1000/1 
1000/1 

1000/1 
NA 
30/1 

NA 
NA 
NA 
NA 
NA 
NA 

3000/1 
1000/1 

100/1 
NA 

300/1 
NA 
NA 
NA 

1000/1 

1000/1 
100/1 
100/1 

100 
1000/1 

3/1 
3/1 

300/1 
10/1 

300/3 

I 
I 

RfD:Target Organ(s) 

Source{s) Date(s) 

NCEA 4/2005 
IRIS 8/2005 
IRIS 8/2005 

NCEA 4/2005 
IRIS 8/2005 
IRIS 8/2005 
IRIS 8/2005 
IRIS 8/2005 
IRIS 8/2005 
IRIS 8/2005 
IRIS 8/2005 

EPAlll 4/2005 
IRIS 812005 
IRIS 8/2005 
IRIS 8/2005 
IRIS 8/2005 

HEAST 7/1997 
IRIS 8/2005 

CAL EPA 9/2005 
IRIS 8/2005 

NA NA 
NA ·NA 
NA NA 
NA NA 
NA NA 
NA NA 
IRIS 8/2005 
IRIS 8/2005 

IRIS 8/2005 
NA NA 

IRIS 8/2005 
NA NA 
NA NA 
NA NA 
IRIS 9/2005 

IRIS I 8/2005 
HEAST 7/1997 

IRIS I 8/2005 

NCEA 4/2005 
IRIS 8/2005 
IRIS 8/2005 
IRIS 8/2005 
IRIS 812005 
IRIS 8/2005 
IRIS 8/2005 

./23/2005 



• • TABLES.1 
NON·CANCER TOXICITY DATA o. ORALJDERMAL 

~obalt 

::op per 
Iron 
Lead 

Chemical 
ot Potential 

Concern 

Mancanese CSoil) 
Manganese (Water) 
Mercury· 
Nickel 
Silver 
vanadium 
Inc 

Cyanide 

tQlil; 

Chronic/ 
SubchronJc 

Chronic 
Chronic 
Chronic 

Chronic 
Chronic 
Chronic 
Chronic 
Chronic 
Chronic 
Chronic 
chronic 

Oral RID 

Value Unite 
2.0E·02 mroKmd&V 
4.0E·02 mmKDldav 
3.0E·01 matKrilday 

NA NA 
mw•a day. 

2.4E-02 
3.0E·04 mn•Kn dav 

5.0E·03 m '"" dav 
1.0E·03 mt kc dav 
3.0E·01 ma•Kctday 

2.0E·02 ma/ka-day 

1 • USEPA, 2004: Risk Assessment Guidance for Superfund (Pan E, Supplemental Guidance 

for Dermal Risk Assessment) Final. EP~540/R/99/005. 

2 • Adjusted dermal RID • Oral RID x Oral Absorption Efficiency for Dermal. 

3 • Water value for cadmium is listed. 

4 ·Values.are for mercuric chloride. 

SWMUS 16 & 17 . . 
NWS CHARLEST.ON, SOUTH CAROLINA 

Orel Absorption 
Efficiency 

for Derma~11· 

NA 
0.04 
0.04 
0.07 
0.04 

0.026 
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Abaorbed RID for Derinal1'' Primary 
Target 

Oraan(sl 

Combined 
Uncertainty/Modifying 

Factors· Value· 
2.0E·02 
4.0E·02 
3.0E·01 

NA 
2.8E·03 
9.6E·04 
2.1E·05 
S.OE·04 
5.0E•03 

3.0E-01 

2.00E·02 

Units 
matka/dav NA 
mwKwoav GS 
mg(Kgidav NA 

NA NA 
mwKc dav CNS 
ma dav CNS 
mn day CNi> 
ma mdav BodvWelaht 
mwKa dav Skin 

Kidney 
ma/ka'dav Blood 
ma/ka·dav Welaht Loss, Thvrold 

Qalloi1iQQI: 
CNS • Central Nervous System 

CV$ • Cardiovascular system 

GS • Gastrointestinal System 

EPA 3. USEPA Raglon 3 RBC Table, April, 2005. 

EPA 9 • USEPAReglon 9 PRG Table, October 19, 2004. 

HEAST• Health Effects Assessment Summary Tables 

IRIS •Integrated Risk Information System 

NA • Not Applicable 

NA 
NA 

NA 
1/1 
3/1 

1000/1 
300/1 

3/1 
300 
3/1 

100/5 

NCEA • USEPA National Center for Environmental Assessment 

NOEL • No Observed Effee1 Level 

• 
RID:Target Organ(s) 

Source(s) Date(s) 
EPA3 4/2005 

HEAST 7/1997 
NCEA 4/2005 

NA NA 
IRIS 8/2005 
IRIS 812005 
IRIS 8/2005 
IRIS 812005 
IRIS 8/2005 

Nci:A 4/2005 
IRIS 812005 
IRIS 8/2005 

9/23/2005 



Chemical Chronic/ 
of Potential Subchronic 

Concern 

Volatlle Oraenlc Comoound• 

1.1.2,2· Tetrachloroethans NA 
1, 1,2· TrlchloroethaM NA 
1, 1-Cllchloroethene Chronlo 
1,2·01ct'lloroethMe Chro11lc 
1,2·0lchloroprapane Chronic 
Acetone Chronic 
Benzene Chronic 
Bromodlchloromethane NA 

on de Ctll'onlo 
Chronic 

iehloroethene NA 
ethane Chronic 
· Hluororm,ihane · Chronic· 

Chlol'ld8 Chronic 
then& Chl'Onlc 

oluens Chronic 
otal• 1,2·0lchl0foelhene NA 

Trans· 1,2•Plchloroethene NA 
TriehioroelheNI Cl\ronlo 
Vlnvt Chloride Chronic 
iomlvolatll• Oraanlo comnounde 
1anzolalanthracene NA 
i..nzolalovrene · NA 
lenzo(b.)fluotanthene . NA 

aliite NA 
hraoene NA 

Chrolllc 
CB a 

NA 
nol NA 

c NA 
bate·BHC NA 
gamri111·BHC !LINOANE) NA 
Eneraetrcl 
2,4,6-TrlnltrotOluent NA 
2,4-0lnitrotoluene NA 
ROX NA 

• 

. TABLES.2 
NON•CANCER TOXICli.Y DATA- INHALATION · 

SWMUS16& 17 
NWS CHARLESTON, SOUTH CAROLINA 

PAGE 1OF2 

·inhalation RfC Extrapolated Rto<11 Primary 

Target 
Value Unite Value Unite Organ( a) 

NA NA NA NA NA 
NA NA NA . NA NA 

2.0E.01 mgtm• 5.7E·02 (rnalkoldayl Uver 
2.SE+OO mglm" 7.0E·01 (mgll<aldaY) 

4.0E·03 rngtrn• 1.1E·03 {rnrilka/dav) · Nasal 
NA NA NA NA NA 

3.0E·02 mg1m• a.ee-os (malko/davl Blood 
NA NA NA NA NA 

1.8E·01 mg1m•. 5.0E·02 · lrnolko/davl Liver 
4.9E.,02 ma1nr 1.4E·02 (mrilko/day) ·Liver 

NA NA NA NA NA 
9.0E.02 mglm' 2.ee-02 lrnnllrt.lldavl" Neuroloolcal 
2.0E-01 mg/m• 5.7E•02 (maikolda\ I.Iver 
f.1E+00 mg/m• 3.0E·01 (maikolda\ l Liver 
4.9E·01 rng1m• 1.4E·01 (rnalkaidavl Liver 
4.0E·Ot mo1m• 1 ;1 E·01 (mllllioldavl CNS 

NA NA NA NA NA 

7.0E·02 mg!m• 2.oe-02 (ma/kafdaV) · Slood, Liver 

6.0E.01 · mo1m• • 1;7E.Q1 Cma/katciav) CNS 
1.0E·01 mg1m• 2.9E.Q2 Cmn11tn/davl. ·Liver 

.. 

NA . NA NA NA NA 
NA. .NA NA NA NA 
NA NA NA NA· NA 
NA NA NA NA NA 
NA NA NA NA NA ' 

0.003 motm• . e.ee-04 {mrilkt!ldavl Null 
.· 

NA NA NA NA NA 

NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

NA NA NA· NA NA 

NA NA NA. NA NA. 
NA NA . NA NA NA 
NA NA NA NA NA 

• 

Combined RfC : Target Organ(s) 

uncertainty/Modifying 

Factora Source( a) Oate(a) 

NA NA NA 
NA NA NA 

30/1 IRIS 9/2005 

NA NCEA 10/19/2004 
\ 30011 IRIS 8/2005 

NA NA NA 

300/1 IRIS 812005 
NA NA NA 
NA NCEA 1.0/1912004 

NA NCEA 10/19/2004 
NA NA .NA 

1000/1 IRIS e/2005 

10000 HEAST 

1Sdl NA EPA3 

NA NCEA 

300/1 IRIS 8/2005 
NA NA NA 

NA NA NA 
NA EPA9 10/2004 

30/1 IRIS 812005 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

3000/1 IFllS 6/2005 
. 

NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 
. NA NA NA 

NA NA NA 



•• 
. Chemical Chronic/ . 
of Potantlel Subchronlo 

Concern 

Met41a 

~ 
Chronic 

NA 
NA 

Chronic 
Bervlllum Cl\ronlC 
Cadmium Chl'Onic 
Chromium Ill · NA 
Chromium VI Chronic 

ob all Chronic 
er NA 

NA 
NA 

NA 
se Ctironk: 

NA 
NA 

um .NA 
nlum NA 

nc NA 

Notes: 
1 • Extrapolated RIO .. RIC *20m3/day 170 kg 

• TABLES.2 
. NON·CANCER TOXICITY DATA~ INHALATION 

SWMUS 16& 17 
NWS CHARLESTON; SOUTH CAROLINA 
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Inhalation RfC . Extrapolated .Rto<1
> Prlmery Combined 

Value Units Valut 

3.se.oa mgtm• 1.0E·03 
lllA NA NA 
NA NA NA 

5.0E..()4 mgtm• .. 1.4E·04 

2.0E.OS mg1m• 5.7E•06 
a.oe.oci mg1m• 5.7E.05 

NA NA NA 
1.0E-04 matm• 2.9E.Q5 
2.0E·05 mgtm• PE-00 

NA NA NA 
NA NA NA' 
NA NA .., NA 
NA NA NA 

5.0E•05 ·mg1m• 1.4E.OS 
NA NA· NA 

NA NA ·.NA 

NA NA NA 

NA NA " NA 
NA NA. NA 

Target Uncertal~/Modlfylng 

Uni ti Organ(•) F1ctora 

lmdlka/davl CNS 300 
NA NA NA 
NA NA NA 

(motkaldavl Fetus 100011 
/mnlkrildavl · Lurias 10/1 
(malka/day) Kidney NA 

NA NA NA 
(malkotdayl Lunos 300/1 
{mlllko/day) NA NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

1mci11<n1<1avl CNS 1000/1 
NA t>IA NA 
NA NA NA 

NA NA NA 
NA NA NA 
NA NA ·NA 

Oellnltlons: 
· NA ,. Not Applicable · . 
CNS .. Central Nervous System 
EPA 3 .. USEPA A&glon 3 RBC Table, Aprll, 2005. 
EPA 9 .. USEPA Region 9 PRG Table, OctOber 19, 2004. 
HEAST• Health Effectll Allaaasment Summary Tables 
IRIS ,. Integrated Risk lnlormatlon System 
NCEA,;, USEPA Natl<inal Canter !or Environmental Assessment 

• 
Ate: Target Organ(s) 

Source{ a) Date(s) 

NCEA 1011912004 
NA ·. NA 
NA NA 

HEAST 711997 
IRIS 812005 

EPA3 1011912004 

NA NA 
IRIS 8/2005 

EPAS 

'"':'~ NA 

NA NA 
NA NA 
NA NA 

IRIS 8/2005. 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 

9/23/2005 



Chemical Oral Cancer Slope Factor · 
of Potentl al 

Concern Value Units 

Volatile Oraanlc Com1>ound1 
1, 1,2,2·Tetrachloroathane 2.0E·01 (mg/kgtday) 
1, 1,2·Trlchloroethane 5.7E·02 (mg/kg/day) 
1, 1 ·Dlchloroethene NA NA 
1 2·Dlchloroethane 9.1E·02 (mg/kg/day) 
1,2-Dichloropropane 6.8E·02 (mg/kg/day)' 
Acetone NA NA 
Benzene· 5.5E·02 (mC!KC!dayr 
Bromodlchloromethane 6.2E·02 (mg/kg/day)' 
Carbon Tetrachloride 1.3E·01 (mg/kg/day) 
Chloroform NA NA 
cls·1,2·Dichloroethene NA NA 
Chloromethane NA NA 
Dlchlorodifluoromethane NA NA 
Methvlene Chloride 7.5E·03 (mg/kg/day)' 
Tetrachloroethene 5.4E·01 (mg/kg/day)' 
Toluene NA NA 
Total· 1.2·Dichloroethene NA NA 
Trans·1,2·Dichloroethene NA NA 
Trichloroethane 1.3E·02 (mg/kg/day) 
Vinyl Chloride (child) 1.5E+OO (mg/kg/day)' 
Vinyl Chloride (adult) 7.2E·01 (mg/kg/day)' 
Semivolatlle Oraanlc Compounds 
Benzo(alanthracene 7.3E·01 (mC!Kg/dayr 
Benzo!a)pvrene 7.3E+OO (mg/kg/day)' 
Benzo(b)fluoranthene 7.3E·01 (mg/kg/day) 
Carbazole 2.0E·02 (mwKg/day)' 
Chrysene 7.3E·03 (mg/kg/day) 
Dibenzo(a,h)anthracene 7.3E+OO (mg/kg/day) 
Naphthalene . NA NA 
Bis(2·etnyrnexyr)Dntna1ate 1.4E·02 (mg/kg/day) 
Pesticides/PCBs 
PCBs 2.0E+OO (mg/kg/day)'' 
Pentachlorophenol 1.2E·01 (mg/kg/day)' 
alpha·BHC 6.3E+OO (mwKwday)' 
beta·BHC 1.8E+OO (mg/kg/day)' 
laamma·BHC (LINDANE) 1.3E+OO (mg/kg/day)' 

• 

·TABLE 6.1 
CANCER TOXICITY DATA- ORAL/DERMAL 

SWMUS 16&_17 
NWS CHARLESTON, SOUTH CAROLINA 
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Oral Absorption Absorbed Cancer Slope Factor 
Efficiency for Derma1<2l 

. for Dermal1' 1 Value Units 

1 2.0E·01 (mQtKg/day)' 
1 5.7E·02 (mg/kg/day)' 

NA NA NA 
1 9.1E·02 (mg/kg/day)' 
1 6.8E·02 (mg/kg/day) 

NA NA NA 
1 5.5E·02 (rng/kg/dayf 
1 6.2E·02 (mg/kg/day)' 
1 1.3E·01 (mg/kg/day)' 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
1 7.5E·03 (mg/kg/day)' 
1 5.4E·01 (mg/kg/day)' 

NA NA NA 
NA NA NA 
NA NA NA 
1 1.3E·02 (mg/kg/day)' 
1 1.5E+OO (mg/kg/day)' 
1 7.2E·01 (mg/kg/day)' 

1 7.3E·01 (mg1Kg/day) 
1 7.3E+OO (mg/kg/day)' 
1 7.3E·01 (mg/kg/day)' 
1 2.0E·02 (mg/kg/day)' 
1 7.3E·03 (mg/kg/day) 
1 7.3E+OO (mg/kg/day)' 

NA NA NA 
1 1.4E·02 (mg/kg/day) 

1 2.0E+OO (mg/kg/day)' 
1 1.2E·01 (mg/kg/day)' 
1 8.3E+OO (mg/kg/day) 
1 1.8E+OO (mg/kg/day)' 
1 1.3E+OO (mg/kg/day)' 

• 

Weight of Evidence/ Oral CSF 
Cancer Guideline 

Description Source(s) Date(s) 
CMM/00/YYYY) 

0 IRIS 8//2005 
c IRIS 8//2005 
0 IRIS 8//2005 
92 IRIS 8//2005 
NA HEAST 7/1997 
D IRIS 8//2005 
A IRIS 8//2005 
92 IRIS 8//2005 
92 IRIS 8//2005 
92 IRIS 8//2005 
D IRIS 8//2005 

NA IRIS 8//2005 
D IRIS 8//2005 
92 IRIS 8//2005 
NA EPA 3 10/19/2004 
D IRIS 8//2005 

NA NA NA 
NA NA NA 
c EPA 9 10/2004 
A IRIS 8//2005 
A IRIS 8//2005 

92 EPA(1) 7/1993 
92 IRIS 8//2005 
92 EPA(1) 7/1993 
NA HEAST 7/1997 
B2 EPA(1l 7/1993 
92 EPA(1) 7/1993 
c IRIS 8//2005 
92 IRIS 8//2005 

92 IRIS .8//2005 
92 IRIS 8//2005 
92 IRIS 8//2005 
c IRIS 8//2005 

NA HEAST 7/1997 



• • • 
Chemical Oral Cancer Slope Factor 

of Potential 
Concern Value I Units 

Eneraetlca 
2,4,6· Trtnltrotoluene 3.0E·02 1matkQ1aay)"' 
2,4·Drinltrotoluene NA NA 
ROX 1.1E·01 (mcv1<g/day)" 
Metals 
Arsenic 1.5E+OO \mll'"ll'u8Y) 

Notes: 

TABLE 6.1 
CANCER TOXICITY DATA·· ORAL/DERMAL 

SWMUS 16 & 17 · 
NWS CHARLESTON, SOUTH CAROLINA 

PA(lE 2 OF 2 

Oral Abaorption Absorbed Cancer Slope Factor 
Efficiency for Derma112> 

for Dermal111 Value l Units -
1 3;0E·02' TmiilKciTcfayY 

NA NA NA 
1 1.1E-01 (m ... 11<o/day) 

1 1.5E+OO tmgtKg.iaayJ 

EPA Group: 

· Weight of Evidence/ 
.Cancer Guideline 

Description 

c 
NA 
c 

A 

A • Human carcinogen. 

Oral CSF 

Source( a) I Oate(s) 

IRIS 8/12005 
NA NA 

IRIS 8//2005 

IRIS 8//2005 

1 • USEPA, 2004: Risk AssessmentGuidance for Superfund (Part E, Supplemental Guidance 
for Dermal Risk Assessment) Final. EPA/540/R/99/005. 

2 • Adjusted cancer slope factor for dermal • 
81 ·Probable human carcinogen· Indicates that limited human data are available. 
82 • Probab.le human carcinogen • Indicates sufficient evidence In animals and 

Oral cancer slope factor x Oral Absorption Efficiency for Dermal. 

Definitions: 

IRIS • Integral~ Risk Information System. 

HEAST• Health Effects Assessment Summary Tables. 

EPA 3 • USEPA Region 3 RSC Table, Aprtl, 2005. 

EPA 9 • USEPA Region 9 PRG Table, October 19, 2004. 

Inadequate or no evidence In humans • 
C • Possible human carelnogen. 

O • Not classifiable as a human carcinogen; 

E • Evidence of noncarclnogenicity. 

EPA(1) • USEPA, PCBs: Cancer Dose·Response Assessment and Applications to Environmental Mixtures, September 1996, EPA/600/P·96/001 F. 

NA • Not Available. 

9/23/2005 



TABLE6;2 
CANCER TOXICITY DATA - INHALATION 

SWMUS 16. & 17 . 
NWS CHARLESTON, SOUTH CAROLINA 
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Chemical Unit Risk Inhalation Cancer Weight of Evidence/ Unit 'Risk : Inhalation CSF 

of Potential Slooe Factor1> Cancer Guideline 

Concern: Value Units Value Units Description Source(s) Date(s) 
(MM/DDNYYY) 

Volatile Oraanlc ComDounds 
1, 1,2,2·Tetrachloroethane 5.8E·02 (mgtm3r' 2.0E·01 (mglkci7day)'l c IRlS 8//2005 

1, 1,2· Trichloroethane 1.6E·02 (mg/m•r• 5.6E·02' (mg/kg/day)"' c· IRIS 8//2005 

1, 1 ·Dlchloroethene NA NA NA NA c IRIS 8//2005 

1,2·Dlchloroethane 2.6E·02 (mg/msr1 9.1 E·02 (mg/kg/day)"' 92 IRIS 8//2005 

1,2·Dichloroorooane 1.9E·05 (mg1m•r1 6.8E·02 (mglkg/dayr1 NA . HEAST, EPA 9 10/2004 

11.cetone NA NA NA NA NA NA NA 

Benzene . 7.8E·03 (ma1m•r1 2.7E·02 (mg/kg/day)"' A IRIS 8//2005 

Bromodlchloromethane NA NA NA NA NA. NA· NA 

Carbon Tetrachloride 1.5E·02 (ma/m3
)"

1 5.3E·02 ( mg/kgtday) 'l 92 IRIS 8//2005 

Chloroform 2.3E·02 (mgtm•r1 8.1 E·02 (mg/ka/day)"1 92 IRIS 8//2005 

cis·1,2·Dlchloroethene NA NA NA NA D IRIS 8//2005 

Chloromethane NA NA NA NA NA IRIS 8//2005 

Dlchlorodlfluoromethane NA NA NA NA NA IRIS 8//2005 

Methylene Chloride 4.7E·04 (mg1msr1 1.6E·03 (mg/kg/day)'l 92 .IRIS 8//2005 

Tetrachloroethene 5.7E-03 (mQim•r1 2.0E·02 (mg/kQ/day)"1 NA EPA3 10/19/2004 

Toluene NA NA NA NA D .IRIS 8//2005 

h'oial·1,2·Dichloroethene NA NA NA NA NA NA NA 

Trans· 1,2·Dlchloroethene NA NA NA NA NA. NA NA 

Trlchloroethene 2.0E-03 (mg1msr1 7.0E·03 (mOlkQtday);r c EPA 9 10/2004 

Vinyl Chloride (child) 8.8E-03 (mgtm•r• 3.0E•02 (mg/kg/day)"1 A IRIS 8/12005 
Vin VI Chloride I adult) 4.4E·03 · (mCltmsr1 1.5E-02 (mglkO!dav)"T A IRIS 8//2005 

Semlvolatlle Oraanlc Comoounds 
Benzo(alanthracene NA NA NA NA NA NA NA 

Benzo(a)ovrene 8.9E·01 (mg1m•r1 3.1E+OO (mg/kg/dayr' 92 NCEA 10/19/2004 

Benzo(blfluoranthene NA NA NA NA NA NA NA 

Bls(2·ethvlhexvl)Dhthalate 4.0E·03 (mgtm•r• 1.4E·02 (mg/kg/day)'' 82 NCEA 10/19/2004 
Oibenzo(a,lilanthracene NA NA NA NA NA NA NA 

Naphthalene NA NA NA NA c IRIS 8//2005 

Peatlcidee/Pcss 
PCBs 5.7E·01 (mglm"r' 2.0E+OO (mg/kg/day)"1 92 IRIS 8/12005 

Pentachloroohenol NA NA. NA NA NA NA NA 

alPha·BHC 1.8E+OO (mgtm"r' 6.3E+OO (mg/kg/dayr1 92 . IRIS 8//2005 

beta·BHC 5.1E·01 (mgtm•r1 1.8E+OO (mglkaidavr' · c IRIS 8//2005 

• • 



• TABLE6.2 
CANCER TOXICITY DATA:.. INHALATION . . 

SWMUS 16 & 17 
NWS CHARLESTON, SOUTH CAROLINA 

Chemical· Unit Riek 
of Potential 

Concern Value 

gamma-BHC (LINDANE) NA 
Eneraetlcs 
2,4, 6-Trinltrotoluene NA 
2,4-Drlnitrotoluene NA 
ROX NA 
Metals 
Arsenic 4.3E+OO 
8ervlllum 2;4E+OO 
Cadmium 1.8E+OO 
Chromium VI 1.2E+01 
Cobalt .2.ee+oo 

Notes: 
1 - Inhalation CSF .. Unit Risk • 70 kg / 20m3/day. 

Definitions: 
IRIS • Integrated Risk Information System. 

HEAST= Health Effects Assessment Summary Tables. 
EPA 3 • USEPA Region 3 ABC Table, April, 2005. 

Units 

NA 

NA 
NA 
NA 

(mg/m0
)'' 

(mgtm•r1 

(mgtm•r 
(mg/m")"' 
(mgtm•r 

EPA 9 • USEPA Region 9 PRG T~ble, October 19, 2004. 
NCEA • USE PA National .Center for Environmental Assessment 

PAGE 2 OF2 

inhalation Cancer Weight of. Evidence/ Unit Risk : Inhalation CSF 
·Slope Factor<1> Cancer Guideline 

Value Units Description Source(s) Oate(s) 
CMM/OONYYY) 

NA NA NA NA NA 

NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

1.5E+01 (mg/kg/day)" A IRIS 8112005 
8.4E+OO (mg/kg/day)' 81 IRIS 8//2005. 
6.3E+OO {mg/kg/day)'' 81 IRIS 8//2005 
4.2E+01 (mg/kg/day)" A ·IRIS 8//2005 
9.8E+OO (mg/kg/day)' NA .EPA3 10/19/2004 

EPA Group: 
A - Human· carcinogen. 

81 • Probable human carcinogen - indicates that limited human data are available, 
82 • Probable human carcinogen ·.Indicates sufficient evidence in animals and 

Inadequate or no evidence In humans . 

C - Posslble"human carcinogen. 
D - Not classifiable as a human carcinogen. 
E • Evidence of noncarclnogeniclty. 

• 

9/23/2005 



TABLE 3.1 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY· SURFACE SOIL 

SWMU 16 ·OLD SOUTHSIDE LANDFILL 

Scenario Tlmeframe:· Current/Future 
Medium: Soll 
Exposure Medium: Surface Soil 
Exoosure Point: SWMU 16 

NWS CHARLESTON, SOUTH CAROLINA 

Chemical Units Arithmetic 95% UCLof Maximum Maximum EPC Reasonable Maximum Exposure 

of Mean Normal Detected Qualifier Units 

Potential Data Concentration Medium Medium Medium 

Concern EPC EPC EPC 

Value Statistic Rationale 

Bis(2·Ethylhexyl)phthalate mg/kg 1200 NA 4950 mg/kg 4950 Maximum N<10(1) 

Aroclor· 1254 mg/kg 12 NA 50 mg/kg 50 Maximum N < 10 

Antimony mg/kg 27.6 NA 110 mg/kg 110 Maximum N < 10 

Barium ma/kg 56.9 NA 179 mg/kg 179 Maximum N < 10 

Cadmium mg/kg 13.2 NA 52.4 mg/kg 52.4 Maximum N < 10 

Chromium mg/kg 154 NA 573 mg/kg 573 MaXfmum N < 10 

Lead mg/kg 2760 NA 12400 mg/kg 2760 Average (2) 

(1) Dataset consists of less than 10 samples. Therefore, the maximum concentration is used as the EPC. 
2 ·The EPC for lead is the arithmetic average, as recommended by USEPA guidance (USEPA, August 2005). 

Table.MU1 SSS.xis • 

Central Tendency Exposure 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

4950 Maximum N < 10 (1) 

50 Maximum N< 10 

110 Maximum N < 10 

179 Maximum N < 10 

52.4 Maximum N < 10 

573 Maximum N < 10 

2760 Average (2) 

912012005 • 



• TA • 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY· SUBSURFACE SOIL 
SWMU 16 ·OLD SOUTHSIDE LANDFILL 

Scenario meframe: Current/Future 
Medium: Soll 
Exposure Medium: Subsu~ace Soll 
Ex o ure Point: SWMU 16 

NWS CHARLESTON, SOUTH CAROLINA 

Chemical Units Arithmetic 95% UCLof Maximum Maximum EPC Reasonable Maximum Exposure 

of Mean Normal Detected Oualiflar 

Potential Data Concentration 

Concern 

Benzo(a)anthracene ma/ko 0.2 0.3 0.4 

Banzo(a)pyrene ma/ko 0.3 0.4 0.5 

Benzo(b)fluoranthene mg/kg 0.2 0,4 0.7 

Carbazole mg/kg 0.4 0.5 0.2 

Chrvsene mg/kg 0.3 0.5 0.5 

Aroclor-1254 mrilko 0.11 0.27 1 

Aroclor-1260 mnlkn 0.05 0.099 0.32 

alpha·BHC mn/lcn 0.006 O.Q1 0.0033 

;gamma·BHC CLlndane) mg/kg 0.006 O.o1 0.002 

Aluminum ma/kc 28100 38400 55600 

Antimony mg/kg 1.7 3.5 11 

Arsenic mg/kg 15 20.5. 34 

Ber1um mg/kg 93.1 182 580 

Cadmium ma/ka 1.7 4.6 17.3 

Chromium ma/ka 53.4 71.1 132 

Coball mg/kg 7.5 10.2 17 

Copper ma/ka 192 401 992 

Iron mg/kg 41200 53300 76000 

Manaanese mnllcn 223 311 494 

Mercuiv mg/kg 0.11 0.15 0.32 

Nickel mg/kg 3Q.4 48 114 

Sliver mg/kg 1.5 3.9 14,8 

Thallium mg/kg 1.2 1.6 :i.6 

Vanadium ma/ko 54.5 70 108 

Zinc ma/ko 1530 4100 15700 

Definitions; 
95 % UCL·CMU = 95% Chebyshev (Mean, Std) UCL (distribution undefined). 
99 % UCL·CMU = 99% Chebyshev (Mean, Std) UCL (distribution undefined). 

Pgotns»••; 
1 • USEPA's ProUCL software indicates that the data flt a gamma distribution. 
2 • ProUCL indicates data are log-normally distributed. 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

Unit& 

Medium 

EPC 

Value 

mo/ko 0,4 

mo/Im 0.5 

mo/lco 0.5 

mglka 0.2 

mg/kg 0.5 

mo/leg 1 

ma/kg 0.32 

ma/kg 0.0033 

mg/kg 0.002 

ma/ko 36400 

ma/ko 11 

mg/kg 20.5 

mg/kg 580 

mg/kg 17.3 

mg/kg 79.4 

mg/kg 10.2 

mo/ko 992 

mo/lea 53300 

ma/kg 311 

mg/kg 0.2 

mo/lea 88 

mo/lea 14.8 

mo/lea 1.6 

mQ/kg 70 

mo/ka 15600 

3 • Dataset consists of less than 1 O samples. Therefore, the maximum concentration is used as the EPC. 
4 • ProUCL Indicates data are normally distributed. 
5 • Less than 50 percent positive detections. Maximum concentration Is used as the EPC. 
6 • UCL Is greater than the maximum concentration. Therefore, the maximum concentration Is used as the EPC. 
7 • EPC statistic Is recommended by USEPA's ProUCL software. 

Medium Medium 

EPC EPC 

Statistic Rationale 

Gamma 95% UCL Gamma(1) 

Gamma 95% UCL Gamma(1) 

H·UCL ProUCL (2) 

Maximum N < 10(3) 

Student-! ProUCL (4) 

Maximum FOD(5) 

Maximum F00(5) 

Maximum (6) 

Maximum (6) 

Student·! ProUCL (4) 

Maximum FOD(5) 

Student-! ProUCL(4) 

95 %· UCL·CMU ProUCL (7) 

Maximum FOD(5) 

H·UCL ProUCL (2) 

Student·! ProUCL (4) 

Maximum (6) 

Student·! ProUCL(4) 

Student·! ProUCL(4) 

H-UCL ProUCL (2) 

H·UCL ProUCL (2) 

Maximum FOD(5) 

Student·! ProUCL (4) 

Student·! ProUCL (4) 

99%UCL·CMU ProUCL (7) 

• 
Central Tendency Exposure 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

0.4 Gamma 95% UCL Gamma(1) 

0.5 Gamma 95% UCL Gamma(1) 

0.5 H-UCL ProUCL (2) 

0.2 Maximum N < 10(3) 

0.5 Student·! ProUCL (4) 

1 Maximum FOD(5) 

0.32 Maximum F00(5) 

0.0033 Maximum (6) 

0.002 Maximum (6) 

36400 Student·! ProUCL (4) 

11 Maximum FOD(5) 

20.5 Student·! ProUCL (4) 

580 95%UCL-CMU ProUCL (7) 

17.3 Maximum F00(5) 

79.4 H·UCL ProUCL (2) 

10.2 Student-I ProUCL (4) 

992 Maximum (6) 

53300 Student-! ProUCL (4) 

311 Student·! ProUCL (4) 

0.2 H·UCL ProUCL (2) 

86 H·UCL ProUCL (2) 

14.8 Maximum F00(5) 

1.6 Student·! ProUCL (4) 

70 Student-! ProUCL (4) 

15600 99%UCL·CMU ProUCL (7) 



Chemical 

of 

Poteritlal 

Concern 

TRICHLOROETHENE(7) 

BIS(2·ETHYLHEXYL)PHTHALA Tl 

TABLE 3.3 
MEDIUM·SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY· GROUNDWATER 

SWMU 16 ·OLD SOUTHSIDE LANDFILL 

Scenario Timeframe: Current/Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exoosure Point: SWMU 16 

Units Arithmetic 95% UCL of 

Mean Normal 

Di!la 

ug/I 7.9 NA 

ug/L 6.2 NA 

Maximum 

Detected 

Concentration 

32 

11 

NWS CHARLESTON, SOUTH CAROLINA 

Maximum EPC Reasonable Maximum Exposure 

Qualifier Units 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

ug/I 32 Maximum N < 10 (1) 

ug/L 11 Maximum N < 10 

(1) Dataset consists of less than 10 samples. Therefore, the maximum concentration is used as the EPC. 

Tabl.MU16GW.xls • 

Central Tendency Exposure 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

32 Maximum N < 10 (1) 

11 Maximum N < 10 

.2005 
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Chemical 

of 

Potential 

Concern 

Tetrachloroethene 

2,4-Dlnitrotoluene 

Aluminum 

Antimony 

lron 

Lead 

Manganese 

Vanadium 

• 
TABLE3.4 

M.EDIUM·SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY· SURFACE WATER 
SWMU 16 ·OLD SOUTHSIDE LANDFILL 

Scenario Timeframe: Current/Future 
Medium: Surface Water 
EKposure Medium: Surface Water 
Exoosure Point: SWMU 16 

Units Arithmetic 95% UCLof 

Mean Normal 

·Data . 

ug/L 2 NA 

ug/L 3 NA 

ug/L 2930 NA 

ug/L 4.6 NA 

uo/L 2690 NA 

ug/L 4.4 NA 

ug/L 113 NA 

ua/L 8.2 NA 

Maximum 

Detected 

Concentration 

0.7 

0.4 

11000 

11.8 

9980 

15.5 

388 

24.2 

NWS CHARLESTON, SOUTH CAROL.INA 

Maximum EPC Reasonable .Maximum Exposure 

Qualifier Units 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

J ug/L 0.7 Maximum N<10(1) 

J ug/L 0.4 Maximum N< 10 

uglL 11000 Maximum N<10 

ug/L 11.8 Maximum N<10 

ug/L 9980. Maximum N< 10 

uall 4.4 Maximum · N<10 

ug/L 388 Maximum N<10 

ua/l 24.2 Maximum N<10 

(1) Dataset consists of less than 10 samples. Therefore, the maximum concentration ls useo as the EPC. 

Table3SWMU1 SSW .xis 

• 

Central Tendency Exposure 

·Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

0.7 Maximum N < 10 (1) 

0.4 Maximum N < 10 

11000 Maximum N < 10 

11.8 Maximum N < 10 

9980 Maximum N < 10 

4.4 Maximum N < 10 

388 Maximum N < 10 

24.2 Maximum N < 10 

9/20/2005 



Chemical 

of 

Potential 

Concern 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

TABLE 3.5 

MEDIUM·SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY· SEDIMENT 
SWMU 16 ·OLD SOUTHSIDE LANDFILL 

Scenario Tlmetrame: current/Future 
Medium: Sediment 
Exposure Medium: Sediment 
Exoosure Point: SWMU 16 · 

Units Arithmetic 95% UCLof 

Mean Normal 

Data 

mg/kg 0.4 NA 

mg/kg 0.5 NA 

Maximum 

Detected 

Concentration 

0.16 

1.1 

NWS CHARLESTON, SOUTH CAROLINA 

Maximum EPC Reasonable Maximum Exposure 

Qualifier Units 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

J mg/kg 0.16 Maximum N<10(1) 

J mg/kg 1.1 Maximum N < 10 

(1) Dataset consists of less than 1 o samples. Therefore, the maximum concentration is used as the EPC. 

• 

Central Tendency Exposure 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

0.16 Maximum N < 10 (1) 

1, 1 Maximum N < 10 

9/20/2005 
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• 

Exposure 

Route 

Ingestion 

' -'~ 
:.":'i· 

Dermal 

• 
TABLE 4.1 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF CONSTRUCTION/EXCAVATION WORKERS TO SOIL 
SWMU 16 ·OLD SOUTHSIDE LANDFILL 

Scenario Tlmeframe: .Future 

Medium: Soil 

Exposure Medium: Surface Soil 

Exposure Point: Entire SWMU 16 

Receptor Population: Constructlon.'Excavation Workers 

Receotor Aoe: Adult . 

Parameter Parameter Dellnttion Units 

Code 

Csoll Chemical Concentration In Soll ma/ko 

IR Ingestion Rate of Soll mg/day 

,,,;.-!-...Fhit-i, Fraction Ingested unitless 

EF Exposure Frequency davsfvear 

ED Exposure Duration years 

CF Conversion Factor kg/mg 

BW Body Weight kg 

AT-C Averaalna Time (Cancer)· days 
AT·N Averaging Time (Non-Cancer) days 

Csoll Chemical Concentration In Soll mg/kg 

CF Conversion Factor ka/mo 

SA Skin Surface Area cm'/day 

AF Soll to Skin Adhersnce Factor mg/cm2 

ABS Dermal Absorption Factor (Solid) unitiess 

EF Exposure Frequency davsfvear 

ED Exposure Duration years 

BW Body Waight kg 

AT·C Averaging Time (Cancer) days 

AT·N Averaaina Time (Non-Cancer) days 

NWS CHARLESTON, SOUTH CAROLINA 

AME AME CTE CTE 

Value Rationale/ Value Rationale/ 
Reference Reference 

95% UCL or Max USEPA, December 2002 95% UCL or Max USEPA, December 2002 

330 USEPA, December 2002 330 USEPA, December 2002 

1 USEPA Region 4, May 2000 1 USEPA, May 1993 

30 Professional Judgement 30 Professional Judgement 

1 Professional Judgement 1 Professional Judgement 

1.0E·06 ·- 1.0E·06 ·-
70 USEPA Region 4, May 2000 70 USEPA, May 1993 

25,550 USEPA, December 1989 25,550 USEPA, December 1989 

365 USEPA, December 1989 365 USEPA, December 1989 

95% UCL or Max USEPA, December 2002 95% UCL or Max USEPA. December 2002 

1.0E-06 ·- 1.0E·OS ... 
3,300 USEPA, July 2004 3,300 USEPA, July 2004 

0.3 USEPA, July 2004 0.1 USEPA, July 2004 

chemical specific USEPA, July 2004 chemical specific USEPA, July 2004 

30 USEPA Region 4, May·2000 30 USEPA, May 1993 

1 USEPA Region 4, May 2000 1 USEPA, May 1993 

70 USEPA Region 4, May 2000 70 USEPA, May 1993 

25.550 USEPA. December 1989 25,550 USEPA, December 1989 

365 USEPA, December 1989 365 USEPA. December 1989 

1 COi •Chronic Dally Intake 

Dally Intake Calculations 
Ingestion Intake= (IA x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake • AME = 5.54E-09 
Noncancer Ingestion Intake • AME = 3.8?E·07 

Cancer Dermal Intake • AME = 1 .66E·08 
Noncancer Dermal Intake • AME= 1. 16E·06 

SWMU 16SSConstWAME .. xls Table4 

Cancer lngestio'n Intake • CTE = 5.54E-09 · 
Noncancer Ingestion Intake • CTE = 3.87E-07 

Cancer Dermal Intake • CTE = 5.54E·09 
Noncancer Dermal Intake - CTE = 3.87E-07 

• 

Intake Equation.' 

Model Name 

Ingestion COi''' (mg/kg/day) "' 

Q§Qll ~ IB ~ El ~ !iF x !iQ x QF 
BWxAT 

U.S. EPA, December 1969 

Dermal COi''' (mg/kg/day)"' 

Q!Qil x !:;F x §!I x AF ~ Alil§ x !iE x !iQ 

BWxAT 

U.S. EPA, December 1989 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.1 • REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON.;cANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION/EXCAVATION WORKERS TO SURFACE SOIL 

SWMU 16 ·OLD SOUTHSIDE LANDFILL 

Scenario Tlmeframe: Future 
Medium: SoH 
Exposure Medium; Surface Soll 
EXPOllUre Point: EnUre SWMU 16 
Receptor Population: ConstrucUon/Excavatlon Workers 
Receptor Age: Adult 

Chemical Medium Medium 
of Potential EPC EPC 

Con<:em Value Units 

Bis(2·Elhylhexyl)phthalate 4.95E+03 mg/kg 

Aroclor-1254 5.00E+01 mg/kg 

Antimony 1.10E+02 mg/kg 

Barium 1.79E+02 mg/kg 

Cadmium 5.24E+01 mg/kg 

Chromium 5.73E+02 mg/kg 

Lead 2.76E+03 ma/ka 
(total) 

Bis(2·Ethylhexyl)phthalate 4.95E+03 mg/kg 
Aroclor· 1254 5.00E+01 mg/kg 

Antimony 1.10E+02 mg/kg 

Barium 1.79E+02 mg/kg 

Cadmium 5.24E+01 mg/kg 

Chromium 5.73E+02 mg/kg 

Lead 2.76E+03 mnlkn 

(total) 

Route 
EPC 
Value 

4.95E+03 

5.00E+01 

1.10E+02 

1.79E+02 

5.24E+01 
5.73E+02 

2.76E+03 

4.95E+03 
5.00E+01 

1.10E+02 

1.79E+02 

5.24E+01 
5.73E+02 

2.76E+03 

NWS CHARLESTON, SOUTH CAROLINA 

Route EPC Intake Intake Reference Reference Reference 
EPC Selected (Non-Cancer) (Non-Cancer) Dose DOiie Units Concentration 
Units for Hazard Units 

CalculaUon (1) 

mg/kg M 1.9E-03 mg/kg-day 2.0E-02 mg/kg-day NA 

mg/kg M 1.9E-05 mg/kg·day 2.0E-05 mg/kg•day NA 

mg/kg M 4.3E·05 mg/kg-day 4.0E-04 mg/kg·day NA 

mg/kg M 6.9E-OS mg/kg-day 2.0E·01 mg/kg·day NA 

mg/kg M 2.0E·OS mg/kg·day 5.0E-04 mg/kg-day NA 

mg/kg M 2.2E·04 mg/kg-day 3.0E-03 mg/kg-day NA 

mo/ko M 1.1E·03 mg/ka-day mg/kg-day NA 

mg/kg M S.8E0 04 mg/kg-day 2.0E·02 mg/kg-day NA 

mg/kg M e.1e.oe mg/kg-day 2.0E-05 mglkg·day NA 

mg/kg M mg/kg-day 6.0E-05 mg/kg·day NA 

mg/kg· M mg/kg-day 1.4E-02 mg/kg-day NA 

mg/kg M 6.1E·08 mg/kg-day 2.5E·05 mg/kg-day NA 

mg/kg M mglkg·day 7.5E-05 mglkg·day NA 

ma/kg M mnlkn-day mg/kg-day NA 

Reference 
Concentration 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

Total Ha:z(lrd Index Across All Exposure Routes/Pathways 

(1) Specify Medlum-Speclflc (M) or Route-$j)ecHlc (R) EPC selected for hazard calculation. 

Dermal Absoro11on Fraction from Soll!ABSl !USEPA. July 20Q4l; 

SVOCs • 0.1 Cadll'ilum • 0.001 

PCBs • 0.14 Other Metals ·not evaluated for dermal contact with soil. 

SWMU16SSConstWRME.xls Table7 • • 

Hazard 
Quotient 

9.6E-02 

9.7E-01 

1.1E-01 

3.SE·04 

4.1E·02 
7.4E·02 

1.3E+OO 

2.9E-02 
4.1E·01 

2.4E·03 

4.4E·01 

1.7E+OO 



• • • 
TABLE 8.1 • REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION/EXCAVATION WORKERS TO SURFACE SOIL 
. SWIYIU 16 ·OLD SOUTHSIDE LANl)FILL 

NWS CHARLESTON, SOUTH CAROLINA 

Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Soll 
Exposure Medium: Surface Soll 
Exposure Point: Entire SWMU 16 
Receptor Population: Construction/Excavation Workers 
R8ceptor Age: Adult 

Chemical Medium Medium 
of Potential EPC EPC 

Concern Value Units 

Bls{2·Ethylhexyt)phthalate 4.951:+03 mg/kg 
Aroclor· 1254 5.00E+01 mg/kg 

Antimony 1.10E+02 mg/kg 
Barium 1.79E+02 mg/kg 
Cadmium 5.24E+01 mg/kg 
Chromium 5.73E+02 mg/kg 
Lead 2.76E+03 ma/kg 
{total) 

Bls{2·Ethylhexyl)phthalate 4.95E+03 mg/kg 
Aroclor· 1254 5.00E+01 mg/kg 
Antimony 1.10E+02 mg/kg 
Barium 1.79E+02 mg/kg 
Cadmium 5.24E+01 mg/kg 
Chromium 5.73E+02 mg/kg 
Lead 2.76E+03 ma/kg 
(total) 

Route 
EPC 

Value 

4.951:+03 
5.00E+01 
1.10E+02 
1.79E+02 
5.24E+01 
5.73E+02 
2.76E+03 

4.95E+03 
5.00E+01 
1.10E+02 
1.79E+02 
5.24E+01 
5.73E+02 
2.76E+03 

(1) Specify Medium-Speclflc_(M) or Route-Specific (R) EPC selected for risk calculation. 
Dermal Ab§orptlon Fragtion from Soil(ABSl IUSEPA July 2004\: 

SVOCs • 0.1 · Cadmium • 0.001 

Route 
EPC 
Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mnlkn 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
ma/kg 

PCBs • 0.14 Other Metals • not evaluated for dermal contact with soil. 

SWMU16SSConstWRME.xls Table8 

EPC Selected 
for Risk 

Calculation { 1) 

M 
M 
M 
M 

M 

M 
M 

M 
M 
M 
M 

M 
M 

M 

Intake Intake Cancer Slope Cancer Slope Cancer 
{Cancer) {Cancer) Factor Factor Units Risk 

Units 

2.7E·05 mg/kg·day 1.4E·02 1mg1Kg-aay1 3.8E·07 
2.8E·07 mg/kg-day 2.0E+OO {mg/kg.dayr' 5.5E·07 

6.1E·07 mg/kg·day {mg/kg-day)'' 

9.9E·07 mg/kg-day {mg/kg-day)'' 

2.9E·07 mg/kg-day {mg/kg·dayr' 

3.2E·06 mg/kg·day (mg/kg-day)'' 

1.5E·05 mg/ko·day {mg/kg-day)'1 

9.4E·07 

8.2E·06 mg/kg-day 1.4E·02 (mg/kg·day)' 1.2E·07 
1.2E·07 mg/kg·day 2.0E+OO (mg/kg-day)'' 2.3E-07 

mg/kg-day (mg/kg-day)'' 

mg/kg-day (mg/kg-dayr' 

8.7E·10 mg/kg-day (mg/kg-day)'' 

mg/kg-day (mg/kg-day)'' 

mg/ka-day {mglkg·day)'1 

3.5E·07 
Total Rls_k Across All Exposure Routes/Pathways 1.3E·06 

9/20/2005 11 :59 AM 



Exposure 
Route 

lngesflon 

Dermal 

TABLE 7;1a • CENTRAL TENDENCY EXPOSURE {CTE) 
CALCULATION OFNON·CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION/EXCAVATION WORKERS TO SURFACE SOIL 

SWMU 16 ·OLD SOUTHSIDE LANDFILL 

Se&nario Tlmelrame: Future 
Medium: Soil 
Exposure Medium: SUr!ace SoN 
Expoture POlnt Entire SWMU 16 
Receptor Population: Construction/Excavation· Wolkers 
Receptor Ace: Adult 

Chemical Medium Medium 
of Potential EPC EPC 
Conoem Value Units 

Bls(2-Elhylhel<)'l)phthalalll 4.95E+03 mg/kg 
Aroclor· 1254 6.00E+01 mg/kg 

AntlmOny 1.10E+02 mg/kg 
Bll!lum 1.79E+02 mg/kg 
Cadmium 5.24E+01 mg/kg 

m 6.73E+02 mg/kg 
2.76E+03 mti/k,, 

(total) 

llla(2·Ethylhexyl)phthalate 4.96E+03 mg/kg 
Aroclor·1254 s.OOE+01 mg/kg 
Antimony 1.10E+02 mg/kg 
Barlum 1.79E+02 mg/kg 
Cadmium 5.24E+01 mg/kg 
Chroml~m 5.73E+02 mg/kg 
Lead 2.78E+03 ma/ka 

(total) 

Route 
EPC 

Value 

4.95E+03 
5.00E+01 
1.10E+02 
1.79E+02 
5.24E+01 

6.l3E+02 
2.76E+03 

4.95E+03 
5.00E+01 
1.10E+02 
1.79E+02 
5.24E+01 
5.73E+02 
2.76E+03 

NWS CHARLESTON, SOUTH CAROLINA 

Route EPC Intake lntalle RllfWllllCfl Reference Reference 
EPC Selecled (Non-Cancer) (Non-cancer) Dose Ooee Units ConoentraUon 
Unit& for Hazard Unlt.s 

Calculation ( 1) 

mg/kg M 1.9E-03 mg/kg-day 2.0E·02 mglkg·day NA 

mg/kg M UE.05 mg/kg-day 2.0E·05 mg/kg-day NA 

mg/kg M 4.3E.Q5 'mg/kg-day 4.0E·04 mg/kg-day NA 

mg/kg M UE-05 mg/kg-day 2.0E·01 mg/kg·day NA 

mg/kg M 2.0E.QS mg/kg-day. 5.0E-04 mg/kg-day NA 

mg/kg M 2.2E-04 mg/kg-day 3.0E-03 mg/kg-day NA 

ma/ko M 1.1E.Q3 ma/ka0 day ma/ka-dav NA 

mg/kg M 1.9E-04 mg/kg-day 2.0E-o2 mg/kg-day NA 

mg/kg M 2.7E·06 mg/kg-day 2.0E-06 mg/l<g·day NA 

mg/kg M mg/kg·day 6.0E.OS mglkg·day NA 

mg/kg M mg/kg-day 1.4E-02 mg/kg·day NA 

mg/kg M 2.0E-08 mg/kg-day 2.5E.()5 mglkg·day NA 

mg/kg M mg/kg-day 7.5E·OS mg/kg·day NA 

malko M ma/ka-day mglka·day NA 

Reference Hazard 
Concentration Quotient 

Units 

NA 9.6E·02 
NA 9.7E·01 
NA 1.1E·01 
NA 3.5E·04 
NA 4.1E·02 
NA 7.4E·02 
NA 

1.3E+OO 
NA 9.6E·03 
NA 1.4E·01 
NA 
NA 

NA a.1E·04 
NA 

NA 

1.5E·01 

Total Hazard Index Across All Exposure Routea/Pathways 1.4E+OO 
(1) Specify Medlum-SPecifiC (M) or Route-Speclflc (R) EPC 1eleeled for hQard caleulllllon. 

Qlrrna! Ab!!9(Jl!lon fract!gn frQtD SoUCAB§l (USEPA, Jy!y ?004l: 
svocs. Q.1 Cadmium • 0.001 

PCBs • 0.14 Other Metals • not evsloated for dermal CQntact with soil. 
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• 

Exposure 
Route 

Ingestion 

Dermal 

• 
TABLE 8.1a • CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION/EXCAVATION WORKERS TO SURFACE SOIL 
SWMU 16 ·OLD SOUTHSIDE LANDFILL 

Scenario Tlmeframe: Future 
Medium: Soll 
Exposure Medium: ·Surface Soll 
Exposure Point: Entire SWMU 16 
Receptor Population: Construction/Excavation Workers 
Receptor Age: Adult 

Chemical Medium Medium 
of Potential EPC EPC 

Concern Value Units 

Bls(2·Ethylhexyl)phthalate 4.95E+03 mg/kg 
Aroclor· 1254 5.00E+01 mg/kg 
Antimony 1.10E+02 mg/kg 
Barium 1.79E+02 mg/kg 
Cadmium 5.24E+01 'mg/kg 
Chromium 5.73E+02 mg/kg 
Lead 2.76E+03 mg/kg 
(total} 

Bia(2·Ethylhexyl)phthalate 4.95E+03 mg/kg 
Aroclor· 1254 5.00E+01 mg/kg 
Antimony 1.10E+02 mg/kg 
Barium 1.79!0+02 mg/kg 
Cadmium 5.24E+01 mg/kg 
Chromium 5,73E+02 mg/kg 
Lead 2.76E+03 mg/kg 

(total) 

NWS CHARLESTON, SOUTH CAROLINA 

Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope 
EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units 

Value Units Calculation ( 1) Units 

4.95E+03 mg/kg M 2.7E·05 mg/kg-day 1.4E·02 \mQIKQ•08y) 
5.00E+01 mg/kg M 2.8E·07 mg/kg-day 2.0E+OO (mg/kg·day)'' 

1.10E+02 mg/kg M 6.1E·07 mg/kg·day (mg/kg-day)'' 

1.79E+02 mg/kg M 9.9E·07 mg/kg-day (mg/kg·day)'' 

5.24E+01 mg/kg M 2.9E·07 mg/kg· day (m'OJkg·day)'' 

5.73E+02 mg/kg M 3.2E·06 mg/kg·day (mg/kg-day)'' 

2.76E+03 mg/kg M 1.5E·05 mg/kg·day (mg/kg-day)'' 

4.95E+03 mg/kg M 2.7E·06 mg/kg·day 1.4E·02 (mg/kg-day)' 

5.00E+01 mg/kg M 3.91;·08 mg/kg·day 2.0E+OO (mg/kg-day)'' 
1.10E+02 mg/kg M mg/kg-day (mg/kg-day)'' 

1.79E+02 mg/kg M mg/kg·day (mg/kg·day)'1 

5.24E+01 mg/kg M 2.9E·10 mg/kg·day (mg/kg-day)'' 

5.73E+02 mg/kg M mg/kg·day (mg/kg·day)'' 

2.76E+03 mg/kg M mg/ka·day (mg/kg-day)'' 

• 

Cancer 
Risk 

3.8E·07 
5.5E·07 

9.4E·07 

3.BE·OB 
7.7E·08 

1.2E·07 
Total Risk Acroaa All Expoaure Routea/Pathwaye 1.1E·06 

( 1) Specify Medlum-SPeCific (M) or Route-Specific (R) EPC selected for risk calculation. 
Dermal Absorption Fraction from SoillABS\ IUSEPA. July 2004\; 

SVOCs • 0.1 Cadmium • 0.001 
PCBs • 0.14 Other Metals ·not evaluated for dermal contact with soil. 

SWMU16SSConstWCTE.xls Table8 9/20/2005 12:03 PM 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 4.2 
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF OCCUPATIONAL WORKERS TO SOIL 

Scenario Tlmeframe: Future 

Medium: Soil 

Exposure Medium: Surface Soil 

Exposure Point: Entire SWMU 16 

Receptor Population: Occupatlon11I Workers 

Receptor Aae: Adult 

Paramete Parameter Definition 

Code 

Csoll Chemical Concentration In Soll 

IR lnaesUon Rate of Soll 

Fl Fraction lnaested 

EF Exposure Frequency 

ED ExPosure Duration 

CF Conversion FaQ\or 

BW BodvWelaht 

AT-C Averaalna nme (Cancer} 
AT·N Averaging nme (Non-Cancer) 

Csoll Chemical Concentration In Soll 

CF Conversion Factor 

SA Skin Surface Area 

AF Soll to Skin Adherence Factor 

ABS Dermal Absorption Factor (Solid} 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT·C Averaalna Time (Cancer) 
. AT·N Averagina Time (Non-Cancer) 

Units 

mnlkn 

ma/dav 

unltless 

daVstvear 

vears 
ka/ma · 

ka 

davs 
days 

ma/ka 

ka/ma 
cm2/day 

mg/cm2 

unltless 

dal!SM!ar 

vears 

ka 

davs 
davs 

· SWMU 16 ·OLD SOUTHSIDE LANDFILL 
NWS CHARLESTON, SOUTH CAROLINA 

RME AME 

Value Rationale/ 
Reference 

95% UCL or Max USEPA, December 2002 

100 USEPA Region 4, May 2000 

1 USEPA Region 4, May 2000 

250 USEPA Region 4, May 2000 

25 USEPA Region 4, May 2000 

1.0E·06 -· 
70 USEPA Region 4, May 2000. 

25,550 USEPA, D.ecember 1989 

9,125· USEPA, December 1989 

95% UCL or Max · USEPA, December 2002 

1.0E·OS ... 
3,300 USEPA, July 2004 

0.2 USEPA, July 2004 

chemical specific USEPA, July 2004 

250 USEPA Region 4, May 2000 · 

25 USEPA Region 4, May 2000 

70 USEPA Region 4, May 2000 

25,550 USEPA, December 1989 

9,125 USEPA, December 1989 

CTE CTE 

Value Ratlor\ale/ 
Reference 

95% UCL or Max USEPA, December 2002 

50 USEPA, May 1993 

1 USEPA, May 1993 

219 USEPA, May 1993 

9 USEPA, May 1993 

1.0E-06 ... 
70 USEPA Region 4, May 2000 

25.550 USEPA, December 1989 

3,285 USEPA, December 1989 

95% UCL or Max USEPA. December 2002 

1.0E·OS ·-
3,300 USEPA, July 2004 

0.02 USEPA, July 2004 

chemical specific USEPA, July 2004 

219 USEPA, May 1993 

9 USEP,o?., May 1993 

70 USEPA Region 4, May 2000 

25,550 USEPA, December 1989 

3,285 USEPA, December 1989 

1 COi = Chronic Dally Intake 

Dally Intake Calculations 
Ingestion Intake= (IA x Fl x EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - AME = 3.49E·07 
Noncancer Ingestion Intake - AME= 9.78E-07 

Cancer Dermal Intake· AME = 2.31 E-06 
Noncancer Dermal Intake • AME = 6.46E·06 

SWMU.OccupWAME.xls Table4 

Cancer Ingestion Intake - CTE = 5.51 E-08 
Non9ancer Ingestion Intake • CTE = 4.29E-07 

Cancer Dermal Intake - CTE = 7.27E·08 
Noncancer Dermal Intake - CTE = 5.66E-07 

• 

Intake Equation/ 

Model Name 

Ingestion CDI' '' (mg/kg/day} = 
Q§gll ~ IB ~Fix fiiF x 512 ~ QF 

BWxAT 

U.S. EPA, December 1989 

Dermal CDI'" (mg/kg/day} = 
Q§QI! x QF x §II~ AF~ A§§~ ~F ! 512 

BWxAT 

U.S. EPA, December 1989 

• 



• • 
TABl.E.7.2 • REASONABLE MAXIMUM EXPOSURE (RME) 

CAl.CUl.ATION OF NON.CANCER HAZARDS FROM EXPOSURE OF OCCUPATIONAi. WORKERS TO SURFACE SOil. 

Expoeure 
Route 

Ingestion 

Dermal 

Scenarlo Timeframe: Future 
Medium: Soil 
Exposure Medium: Surface Soil 
Exposure Point: Entire SWMU 16 
Receptor PoputaUon: Occupational Worl<ers 
Rei:eptor Age: Adult 

Chemical Medium 
of PotenUal EPC 

Concem Value 

Bls(2·Ethylhexyt)phthalate 4.95E+03 

Ar~or-1254 5.00E+01 

Antimony 1.10E+02 

Barlum 1.79E+02 

Cadmlum 5.24E+01 

Chromium 5.73E+02 

Lead 2.76E+03 
(total) 

Bls(2·Ethylhexyl)phthalate 4.95E+03 
Arocior-1254 5.00E+01 

Antimony 1.10E+02 

Barlum 1.79E+02 

Cadmium 5.24E+01 
Chromium 5.73E+02 

Lead 2.76E+03 
(total) 

Medium Route 
EPC EPC 
Units Value 

_mg/kg 4.95E+03 
mg/kg 5.00E+01 
mg/kg 1.10E+02 
mg/kg 1.79E+02 

mg/kg 5.24E+01 
mg/kg 5.73E+02 
mg/kg 2.76E+03 

mg/kg 4.95E+03 

mg/kg 5.00E+01 

mg/kg 1.10E+02 
mg/kg 1.79E+02 

mg/kg · 5.24E+01 

mg/kg 5.73E+02 

ma/ka 2.76E+03 

SWMU 16 • 01.D SOUTHSIDE l.ANDFll.l. 
NWS CHARLESTON, SOUTH CAROLINA 

Route EPC intake 
EPC Selected (Non-Cancer) 
Units for Hazard 

Calculation (1) 

mg/kg M 4.BE·03 

mg/kg M 4.9E·05 
mg/kg M 1.1E-04 

mg/kg M 1.BE-04 
mg/kg M 5,1E-05 
mg/kg M 5.6E-04 
mg/kg M 2.7E-03 

mg/kg M 3.2E-03 

mg/kg M 4.5E·05 

mg/kg M 
mg/kg M 

mg/kg M 3.4E-07 

mg/kg M 

mo/ka M 

Intake Reference Reference 
(Non-Cancer) Dose Dose Units 

Units 

mg/kg-day 2.0E-02 mg/kg-day 

mg/kg-day 2.0E-05 mg/kg-day 

mg/kg·day 4.0E·04 mg/kg-day 

mg/kg-day 2.0E·01 mg/kg-day 
mg/kg-day 5.0E-04 mg/kg-day 
mg/kg-day 3.0E-03 mg/kg-day 
mg/kg-day mnlko-dav 

mg/kg-day 2.0E-02 mg/kg-day 
mg/kg-day 2.0E·OS mg/kg-day 

mg/kg·day 6.0E-05 mg/kg-day 

mg/kg-day 1.4E·02 mg/kg-day 

mg/kg-day 2.SE·OS mg/kg-day 
mg/kg-day 7.5E-05 mg/kg-day 
mg/kg-day mg/kg-day 

• 

Reference Reference Hazard 
Concentration Concentration Quotient 

Units 

NA NA 2.4E·01 
NA NA 2.4E+OO 
NA NA 2.7E·01 
NA NA 8.SE-04 
NA NA 1.0E·01 
NA NA 1.9E·01 
NA NA 

3.2E+OO 

NA NA 1.6E·01 
NA NA 2.3E+OO 
NA NA 

NA NA 

NA NA 1.4E·02 
NA NA 

NA NA 

2.4E+OO 

Total Hazard Index Across All Exposure Routes/Pathways 5.7E+OO 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

Dermal Ab§orp!lgn Fraction from So!!IABSl IUSEPA. Jµ!y 20041: 

SVOCs • 0.1 Cadmium • 0.001 

PCBa • 0.14 Other Metals • not evaluated for dermal· contact with soil. 

SWMU16SSOccupWRME.xls Table7 9/20/2005 12:05 PM 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 8.2 • REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO SURFACE SOIL 

SWMU 16 ·OLD SOUTHSIDE LANDFILL 

Scenario Tlmeframe: Future 
Medium: Soll 
Exposure Medium: Surface Soil 
ExpoSure Point: Entire SWMU 16 
Reoaptor Population: Occupational Workers 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

Bis(2·Ethythexyl)pnthalate 4,95E+o3 
Aroclor· 1254 5.00E+o1 
Antimony 1.10E+o2 
Barium 1.79E+o2 
Cadmium 5.24E+o1 
Chromium 5.73E+o2 
Lead 2.76E+o3 
(total) 

Bls(2•Ethylhexyl)phthalate 4.95E+o3 
Aroclor· 1254 5.00E+o1 
Antimony 1.10E+o2 
Barium 1.79E+o2 
Cadmium 5.24E+o1 
Chromium 5.73E+o2 
Lead 2;76E+o3 

(total) 

Medium 
EPC 
Units 

rng11<g 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

NWS CHARLESTON, SOUTH CAROLINA 

Route Route EPC Selected Intake Intake Cancer Slope 
EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Units Calculation (1) Units 

4.95E+o3 mg/kg M 1.7E·03 mg/kg-day 1.4E·02 
5.00E+o1 mg/kg M 1.7E·05 mg/kg-day 2.0E+oO 

1.10E+o2 mg/kg M 3.BE·05 mg/kg·day 
1.79E+o2 mg/kg M 6.3E·05 mg/kg-day 
5.24E+o1 mg/kg M 1.SE-05 mg/kg·day 
5.73E+o2 mg/kg M 2.0E·04 mg/kg·day 
2.76E+o3 ma/ko M 9.6E·04 mg/kg·day 

4.95E+o3 mg/kg M 1.1E·03 mg/kg-day 1.4E·02 
5.00E+o1 mg/kg M 1.6E·05 mg/kg·day 2.0E+oO 
1.10E+o2 mg/kg M mg/kg-day 
1.79E+o2 mg/kg M mg/kg-day 
5.24E+o1 mg/kg M 1.2E·07 mg/kg·dliy 
5.73E+o2 mg/kg M mg/kg·day 
2.76E+o3 mg/kg M mg/kg·day 

Cancer Slope Cancer 
Factor Units Risk 

1m91•g·day) 2.4E·OS 
(mg/kg-day)"' 3.5E·05 
(mg/kg·day)'1 

(mg/kg·day)'' 
(mg/kg·day)'' 
(mg/kg·dayr' 
(mg/kg-day)'' 

S.9E·05 
(mglkg·dayr 1.6E·05 
(mg/kg·day)'' 3.2E·05 
(mg/kg·day)'' 
(mg/kg·day)'1 

(mg/kg·day)"' 
(mg/kg·day)"' 
(mg/kg·day)'' 

4.8E·OS 

Total Risk Acroe.1 All Exposure Aoutee/P1thw1ya 1.1E·04 

(1) Specify Medium-Specific (M) or Route.Specific (R) EPC selected for risk calculation. 
Denna! Absorot!on Frac!jon from Solll6BSl IUSEPA. July 20041; 

SVOCs. o. 1 · Cadmium • 0.001 
PCBs • 0.14 Other Metals • not evaluated for dermal contact with soil. 
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Exposure 
Route 

Ingestion 

Dermal 

• 
TABLE 7.2a • CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO SURFACE SOIL 
SWMU 16 ·OLD SOUTHSIDE LANDFILL 

Scenario Tlmeframe: Future 
Medium: Soll 
Exposure Medium: Surface Soll 
Exposure Point: Entire SWMU 16 
Receptor Population: Occupational Workers 
Receptor Age: AduH 

Chemical Medium 
of Potential EPC 
Concem Value 

Bi&(2·Ethylhexyl}phthalate 4.95E+03 

Aroclor· 1254 5.00E+01 

Antimony 1.10E+02 

Barium 1.79E+02 

Cadmium 5.24E+01 

Chromium 5.73E+02 

Lead 2.76E+03 
(total) 

Bls(2·Ethythaxyl)phthalate 4.95E+03 
Aroclor-1254 5.00E+01 
Antimony 1.10E+02 

Barium 1.79E+02 
Cadmium 5.24E+01 

Chromium 5.73E+02 

Lead 2.76E+03 
(total) 

Medium Route 
EPC EPC 
Unlls Value 

mg/kg 4.95E+03 

mg/kg 5.00E+01 

mg/kg 1.10E+02 

mg/kg 1.79E+02 

mg/kg 5.24E+01 
mg/kg 5.73E+02 
mg/kg 2.76E+03 

mg/kg 4.95E+03 

mg/kg 5.00E+01 
mg/kg 1.10E+02 
mg/kg 1.79E+02 
mg/kg 5.24E+01 

mg/kg 5.73E+02 
malka 2.7BE+03 

NWS CHARLESTON, SOUTH CAROLINA 

Route EPC Intake Intake Reference Reference 
EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Unlls 
Unils tor Hazard Units 

Calculation (1) 

mg/kg M 2.1E-03 mg/kg-day 2.0E-02 mg/kg-day 

mg/kg M 2.1E·05 mg/kg·day 2.0E·05 mg/kg-day 

mg/kg M 4.7E·05 mg/kg-day 4.0E-04 mg/kg-day 

mg/kg M 7.7E-05 mg/kg-day 2.0E·01 mg/kg-day 

mg/kg M 2.2E·05 mg/kg-day 5.0E--04 mg/kg·day 
mg/kg M 2.5E·04 mg/kg-day 3.0E-03 mg/kg-day 

mg/kg M 1.2E·03 mg/kg-day mg/kg-day 

mg/kg M 2.BE-04 mg/kg-day 2.0E-02 mg/kg-day 

mg/kg M 4.0E·06 mg/kg-day 2.0E-05 mg/kg-day 
mg/kg M mg/kg-day 6.0E-05 mg/kg-day 

mg/kg M mg/kg-day 1.4E·02 mg/kg-day 
mg/kg M 3.0E·OB mg/kg-day 2.5E·05 mg/kg-day 

mg/kg M mg/kg-day 7.5E·05 mg/kg-day 

malka M malka-day mg/kg-day 

• 

Reference Reference Hazard 
Concentration Concentration Quotient 

Units 

NA NA 1.1E·01 
NA NA 1.1E+OO 
NA NA 1.2E·01 
NA NA 3.BE-04 
NA NA 4.5E·02 
NA NA 8.2E·02 
NA NA 

1.4E+OO 
NA NA 1 .4E·02 
NA NA 2.0E·01 
NA NA 

NA NA 

NA NA 1.2E·03 
NA NA 

NA NA 

2.1E·01 

Total Hazard Index Across All Exposure Routes/Pathways 1.6E+OO 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

Oennal Absoro!lon Fractjon from SoU!ABSl CUSEPA. Jyly 2004!: 

svocs - 0.1 Cadmium - 0.001 

PCBs • 0.14 Other Metals • not evaluated for dennal contact with soil. 

SWMU16SSOccupWCTE.xls Table7 9/20/2005 12:05 PM 
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Expi>sure 
Route 

Ingestion 

Dermal 

TABLE 8.2a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO SURFACE SOIL 

SWMU 16- OLD SOUTHSIDE LANDFILL 

Scenario Tlmeframe: Future 
Medium: Soll 
Exposure Medium: Surface Soll 
Exposure Point: Entire SWMU 16 
Receptor Population: Occupational Workers 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

Bls(2·Ethylhexyl)phthalate 4.95E+03 
Aroclor· 1254 5,00E+01 
Antimony 1.10E+02 
Barium 1.79E+02 
Cadmium 5.24E+01 
Chromium 5.73E+02 
Lead 2.76E+03 
(total) 
Bla(2·Ethylhexyl)phthalate 4.95E+03 
Aroclor· 1254 5.00E+01 
Antimony 1.10E+02 
Barium 1.79E+02 
Cadmium 5.24E+01 
Chromium 5.73E+02 

Lead 2.76E+03 
(total) 

Medium 
EPC 
Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kQ 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

NWS CHARLESTON, SOUTH CAROLINA 

Route Route EPC Selected Intake Intake Cancer Slope 
EPC EPC for Risk (Cancer) (Cancer) Factor 
Value Units Calculation (1) Units 

4.95E+03 mg/kg M 2.7E·04 mg/kg·day 1.4E·02 
5.00E+01 mg/kg M 2.BE·06 mg/kg·day 2.0E+OO 
1.10E+02 mg/kg M 6.1E·06 mg/kg·day 
1.79E+02 mg/kg M 9.9E·06 mg/kg-day 
5.24E+01 mg/kg M 2.9E·06 mg/kg·day 
5.73E+02 mg/kg M 3.2E·05 mg/kg-day 
2.76E+03 mg/kg M 1.5E·04 mg/kg-day 

4.95E+03 mg/kg M 3.6E·05 mg/kg·day 1.4E·02 
5.00E+01 mg/kg M 5.1E·07 mg/kg-day 2.0E+OO 
1.10E+02 mg/kg M mg/kg-day 
1.79E.i.o2 mg/kg M mglkg·day 
5.24E+01 mg/kg M 3.BE·09 mg/kg-day 
5.73E+02 mg/kg M mg/kg·day 
2.76E+03 mg/kg M mg/kg-day 

Cancer Slope Cancer 
Factor Units Risk 

(mgJKg-aayJ 3.6E·06 
(mg/kg-day)"' 5.5E·06 
.(mg/kg·day)"' 
(mg/kg-day)"' 
(mg/kg·day)"' 
(mg/kg-day)"' 
(mg/kg·day)"' 

9.3E·06 
(mg/kg·day)" 5.0E·07 
(mg/kg·day)"' 1.0E-06 
(mg/kg·day)"' 
(mg/kg-day)"' 
(mg/kg·day)"' 
(mg/kg-day)"' 
(mg/kg-day)"' 

1.5E·06 
Total Risk Across All Expo11ure Routes/Pathways 1.1E·05 

(1) Specify Mediurn-:Speclflc (M) or Route-Specific (R) EPC selected for risk calculation. 
Dermal Absorption Fraction from Soll!ABSl !USEPA. July 2QQ4l; 

· SVQCs • 0.1 Cadmium • 0.001 
PCBs • 0.14 Other Metals • not evaluated for dermal contact with soil. 

SWMU16SSOccupWCTE.xls Table8 9/20/2005 12:05 PM •• • • 
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Exposure 
·Route 

Ingestion 

Dermal 

• 
TABLE4.3 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF ADOLESCENT TRESPASSERS TO SOIL 
SWMU 16 ·OLD SOUTHSIDE LANDFILL 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Surface Soil 

Exposure Point: Entire SWMU 16 

Receptor Population: Trespassers 

Receptor Age: Adolescent (7 • 16 years) 

Paramete1 Parameter Definition 

Code 

Csoil Chemical Concentration In Soll 

IR Ingestion Rate of Soll 
Fl Fraction Ingested 

EF Exposure Frequency 

ED Exposure DuratlOn 

CF Conversion Factor 

BW Body Weight 

AT·C Averagfi\g Time (Cancer) 
AT·N Averaging Time (Non.Cancer) 

Csoil Chemical Concentration in Soll 

CF Conversion Factor 

SA Skin Surlace Area 

AF Soll to Skin Adherence Factor 

ABS Dermal Absorption Factor (Solid) 

EF Exposure Fraquencv 

ED Exposure Duration 

BW Body Weight 

AT..C Averaging Time (Cancer) 

AT·N Averaging Time (Non-Cancer) 

Units 

molko 

mg/day 

unltless 

daystyear 

years 

kg/mg 

kg 

davs 
days 

mo/ka 

kg/mg 
cm2/day 

mg/cm2 

unltless 

davs/vear 
years 

kg 

days 

davs 

NWS CHARLESTON, SOUTH CAROLINA 

AME AME CTE CTE 

Value Rationale/ Value Rationale/ 
Reference Reference 

95% UCL or Max USEPA, ·December 2002 95% UCL or Max USEPA, December 2002 

100 USEPA Region 4, May 2000 50 USEPA, May 1993 

1 USEPA Region 4, May 2000 1 USEPA, May 1993 

30 Professional Judgment 30 Professional Judgment 

10 USEPA Region 4, May 2000 5 Professional Judgment 

1.0E·06 
. ... 1.0E-06 -· 

45 USEPA Region 4, May 2000 45 USEPA Region 4, May 2000 

25,550 USEPA, December 1989 25,550 USEPA, December 1989 

3,650 USEPA, December 1989 1,825 USEPA, December 1989 

95% UCL or Max USEPA, December 2002 95% UCL or Max USEPA, December 2002 

1.0E·06 ·- 1.0E·06 -· 
3.280 USEPA, August 1997 3,280 USEPA, August 1997 

0.2 USEPA, July 2004 0.04 USEPA, July 2004 

chemical specific USEPA, July 2004 chemical specific USEPA, July 2004 

30 Professional Judgment 30 Professional Judgment 

10 USEPA Region 4, May 2000 5 Profesalonal Judgment 

45 USEPA Region 4, May 2000 45 USEPA Region 4, May 2000 

25,550 USEPA, December 1989 25,550 USEPA, December 1989 

3,650 USEPA, December 1989 1,825 USEPA, December 1989 

1 COi • Chronic Dally Intake 

Daily Intake Calculations 
Ingestion Intake= (IA x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake • AME = 2.61 E-08 
Noncancer Ingestion Intake - AME = 1.83E-07 

SWMU 1 SSSTrespRME.xls Table4 

Cancer Dermal Intake - AME= 1.71 E-07 
Noncancer Dermal Intake - AME = ·1.20E-06 

Cancer Ingestion Intake - CTE :;: 6.52E-09 
Noncancer Ingestion Intake - CTE = 9.13E-08 

Cancer Dermal Intake - CTE = 1.71 E·OS 
Noncancer Dermal Intake - CTE = 2.40E·07 

• 

Intake !:quatlon/ 

Model Name 

Ingestion CDI"' (mg/kg/day) = 
!:<li2h IR x Fl x !iF x liQ x QF 

BW.xAT 

U.S. EPA, December 1989 

Dermal CDI''' (mg/kg/day) = 
!:j§Qil x !:OE x ll6 x AF x A~§ x !;F x ;iQ 

BWxAT 

U.S. EPA, Decem.ber 1989 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.3 • REASONABLE MAXIMUM EXPOSURE (AME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL 

SWMU 16 ·OLD SOUTHSIDE LANDFILL 

Scenario Tlmeframe: Future 
Medium: SoH 
Exposure Medium; Surlace sou 
Exposure Polnt Entire SWMU 16 
Receptor Population: Trespassers 
Receptor Age: Adolescent (7 • 1 e years) 

Chemical Medium 
of Potential EPC 
Concem Value 

Bls(2·Ethylhexyl)phlhalate 4.95E+o3 
Aroclor· 1254 5.00E+01 
Antimony 1.10E+02 
Barium 1.79E+02 
Cadmium 5.24E+01 
Chromium 5.73E+02 

Lead 2.76E+03 
(total) 

Ble(2·Ethythexyt)phthalate 4.95E+03 
Aroclor·1264 6.00E+01 
Antimony 1.10E+02 
Barium 1.79E+02 
Cadmium 5.24E+01 
Chromium 5.73E+02 
Lead 2.78E+03 

(total) 

Medium Route 
EPC EPC 
Units Value 

mg/kg 4.95E+03 
mg/kg S.OOE+01 
mg/kg 1.10E+02 
mg/leg 1.79E+02 
mg/kg 5.24E+01 
mg/kg 5.73E+02 
mnlkn 2.78E+03 

mg/kg 4.95E+03 
mg/kg 5.00E+01 
mg/kg 1.10E+02 
mg/kg 1.79E+02 

mg/kg 5.24E+01 
mg/kg 5.73E+02 
ma/ka 2.78E+03 

NWS CHARLESTON, SOUTH CAROUNA 

Route EPC Intake Intake Reference Reference 
EPC Selected (Non-Cancer) (Non-Cancer) Cose Cose Units 
Units for Hazard Units 

Calculation (1) 

mg/kg M 9.0E-04 mg/kg·day 2.0E-02 mg/kg·day 
mg/kg M 9.1E·06 mg/kg-day 2.0E·05 mg/kg-day 
mg/kg M 2.0E·05 mg/kg-day 4.0E-04 mg/kg-day 
mgii<g M 3.3E-05 mg/kg-day 2.0E·01 mg/leg-day 
mg/kg M 9.8E-o8 mg/kg-day 5.0E-04 mg/kg-day 
mg/kg M 1.0E--04 mg/kg-day 3.0E·03 mg/kg-day 
ma/ko M s.OE·04 mo/ka·day mg/kg-day 

mg/kg M 6.9E·04 mg/kg-day 2.0E·02 mg/kg-day 
mg/kg M 8.4E-08 mg/kg-day 2.0E·OS mg/kg·day 
mg/kg M mg/kg·day 6.0E-05 mg/kg·day 
mg/kg M mg/kg-day 1.4E-02 mg/kg·day 
mg/kg M 8.3E·08 mg/kg-day 2.SE-05 mg/kg·day 
mg/kg M mg/kg-day 7.5E·05 mg/kg-day 
ma/ka M ma/ka-day m!llka·dav 

Reference Reference Hazard 
Concentration Concentration Quotient 

Units 

NA NA 4.5E·02 
NA NA 4.6E·01 
NA NA 5.0E·02 
NA NA 1.6E-04 
NA NA 1.9E·02 
NA NA 3.SE-02 
NA NA 

8.1E·01 
NA NA 3.0E-02 
NA NA 4.2E·01 
NA NA 
NA NA 

NA NA 2.5E·03 
NA NA 
NA NA 

4.5E·01 

Total Hazard Index Across All Expoaure Routea/Pathwaya 1.1E+OO 
(1) Specify Medium-Specific (M) or Rout.SpecHlc (R) EPC selected for hazard calculation. 

Denna! Absorption Fraction from Sg!!(ABSJ !USEPA. July 20041; 

SVOCs • o.1 Cadmium • 0.001 

PCBs • 0.14 Other 1.4etals • not evaluated tor dennal contact with soil. 

SWMU.TrespRME.xls Table7 • 9/20/2005 12:07 PM 
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• • • 
TABLE 8.3 • REASONABLE MAXIMUM .EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL 
. . SWMU 16 ·OLD SOUTHSIDE LANDFILL 

NWS CHARLESTON, SOUTH CAROLINA 

Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Soil 
Exposure Medium: Surface Soil 
Exposure Point: Entire SWMU 16 
Receptor Population: Trespassers 
Receptor Age: Adolescent (7 • 16 years) 

Chemical Medium 
of Potential EPC 

Concern Value 

Bls(2·Ethylhexyl)phthalate 4.95E+03 
Aroclor-1254 5.00E+01 
Antimony 1.10E+02 

Barium 1.79E+02 

Cadmium 5.24E+01 
Chromium 5.73E+02 
Lead 2.76E+03 
(total) 

Bls(2·Ethyfhexyi)phthalate 4.95E+03 
Aroclor· 1254 5.00E+01 
Antimony 1.10E+02 
Barjum 1.79E+02 
Cadmium 5.24E+01 
Chromium 5.73E+02 
Lead 2.76E+03 
(total) 

Medium Route 
EPC EPC 
Units Value 

mg/kg 4.95E+03 
mg/kg 5.00E+01 

mg/kg 1.10E+02 

mg/kg 1.79E+02 

mg/kg 5.24E+01 
mg/kg 5.73E+02 
mg/kg 2.76E+03 

mg/kg 4.95E+03 

mgikg 5.00E+01 

mg/kg 1.10E+02 

mg/kg 1.79E+02 
mg/kg 5.24E+01 

mg/kg 5.73E+02 
mg/kg 2.76E+03 

(1) Specify Medlum·Speclflc (M) or Route-Specific (R) EPC selected tor risk calculation. 

Qermal Absorption Fraction from SoillABSl IUSEPA. Jy!y. 2004\: 
svocs -0.1 Cadmium • 0.001 

Route 
EPC 
Units 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 
mnlkn 

mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 

PCBs • 0.14 Other Metals - not evaluated for dermal contact with soil. 

SWMU16SSTrespRME.xls Table8 

EPC Selected 
for Risk 

Calculation ( 1) 

M 
M 

M 
M 
M 

M 

M 

M 
M 

M 

M 
M 
M 

M 

Intake Intake Cancer Slope Cancer Slope Cancer 
(Cancer) (Cancer) Factor Factor Units Risk 

Units 

1;3E·04 mg/kg-day 1.4E·02 1m91Kg-aay1 1.8E·06 
1.3E·06 mg/kg-day 2.0E+OO (mg/kg-day)"' 2.SE·06 
2.9E·06 mg/kg-day (mg/kg·dayr' 

4.7E·06 mg/kg-day (mg/kg-dayr' 

1.4E·06 mg/kg·day (mg/kg-day)"' 

1.5E·05 mg/kg-day (mg/kg-day)"' 

7.2E·05 mg/kg·day (mg/kg·day)"' 

4.4E·06 

8.5E·05 mg/kg·day 1.4E·02 (mg/kg-day)" 1.2E·06 
1.2E·06 mg/kg-day 2.0E+OO (mg/kg·dayr' 2.4E·06 

mg/kg-day , (mg/kg·day)"1 

mg/kg·day (mg/kg-day)'' 

9.0E·09 mg/kg-day (mg/kg-day)"' 

mg/kg·day (mglkg-day)'1 

mg/kg-day (mg/kg·day)'' 

3.6E·06 
Total Risk Acroas All Exposure Routes/Pathways 8.0E·06 

9/20/2005 12:07 PM 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 7.3a • CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON·CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE soil. 

Scenario Tlmeframe: Future 
Medium: Soll 
Exposure Medium: Surface Soll 
Exposure Point. Entire SWMU 16 
Receptor Population: Trespassers. 
Receptor Aoe: Adolescent (7 • 16 vears) 

Chemical ¥edlum 
of Potential EPC 

Concern Value 

Bis(2·Ethylhexyl)phthalate 4.95E+03 

Aroctor· 1254 5.00E+01 

Antimony 1.10E+02 
Barium 1.79E+02 

Cadmium 5.24E+01 
Chromium S.73E+02 

Lead 2.76E+03 
(total) 

BIS(2·Ethylhexyl)phthalate 4.95E+03 

Aroctor-1254 5.00E+01 

Antimony 1.10E+02 

Barium 1.79E+02 

Cadmium 5.24E+01 

Chromium 5.73E+02 

Lead 2.76E+03 
(total) 

Medium Route 
EPC EPC 
Units Value 

mg/kg 4.96E+03 
mg/kg 5.00E+01 
mg/kg 1.10E+02 
mg/kg 1.79E+02 
mg/kg 5.24E+01 
mg/kg S.73E+02 
mg/kg 2.76E+03 

mg/kg 4.95E+03 

mg/kg 5.00E+01 

mg/kg 1.10E+02 
mg/kg 1.79E+02 

mg/kg 5.24E+01 

mgJkg 5.73E+02 
mg/kg 2.76E+03 

SWMU 1~ ·OLD SOUTHSIDE LANDFILL 
NWS CHARLESTON, SOUTH CAROLINA 

Route EPC Intake 
EPC Selected (Non.Cancer) 
Units for Hazard 

Calculation ( 1) . 
mg/kg M 4.5E..04 

mg/kg M 4.SE..()6 

mg/kg M 1.0E-05 
mg/kg ¥ 1.6E·05 
mg/kg M 4.8E·06 
mg/kg M 5.2E·05 
mg/kg M 2.5E·04 

mg/kg M 1.2E·04 

mg/kg M 1.7E-06 

mg/kg M 

mg/kg M 

mg/kg M 1.3E·OB 

mg/kg M 
mg/kg M 

Intake Reference Reference 
(Non.Cancer) Dose Dose Units 

Units 

mg/kg·day 2.0E·02 mg/kg·day 

mg/kg·day 2.0E·05 mg/kg-day 
mg/kg-day 4.0E·04 mg/kg-day 
mg/kg-day 2.0E-01 mg/kg·day 
mg/kg-day 5.0E·04 mg/kg·day 
mg/kg-day 3.0E·03 mglkg·day 
mg/kg-day mg/kg-day 

mg/kg·day 2.0E-02 mg/kg·day 

mg/kg·day 2.0E-05 mg/kg-day 
mg/kg-day 6.0E·05 mg/kg-day 

mg/kg· day 1.4E·02 mg/kg-day 
mg/kg-day 2.5E·05 mglkg·day 
mg/kg-day 7.5E·05 mg/kg-day 
mg/kg-day malka-day 

Reference Reference Hazard 
Concentration Concentration Quotient 

Units 

NA NA 2.3E·02 
NA NA 2.3E-01 
NA NA 2.5E·02 
NA NA B.2E·05 
NA NA 9.6E·03 
NA NA 1.7E-02 
NA NA 

3.0E·01 
NA NA 5.9E·03 
NA NA B.4E-02 
NA NA 

NA NA 

NA NA 5.0E-04 
NA NA 
NA NA 

9.0E·02 

Total Hazard Index Aero&& All Exposure Routes/Pathways 3.9E-01 
(1) Specify Medium-Specific (M).or Route-Specific (R) EPC selected for hazard calculation. 

Dermal Ab§grpt!on Fraction from Sci!!IABSl (USEPA. July 2004): 

SVOCs • 0.1 Cadmium ~ 0.001 

PCBs·0.14 Other Metals • not evaluated for dermal contact with soil. 

SWMU.TrespCTE.xls Table7 • 9/20/2005 12:06 PM • 
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Exposure· 
Route 

Ingestion 

Dermal 

• 
TABLE 8.3a • CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL 
SWMU 16 ·OLD SOUTHSIDE LANDFILL 

Scenario Tlmaframa: Future 
Medium: Soil 
Exposure Medium: Surface Soil 
Exposure Point: Entire SWMU 16 
Receptor Population: Trespassers 
Receptor Age: Adolescent (7 • 16 years) 

Chemical Medium 
of Potential EPC 

Concem Value 

Bls(2·Ethylhexyl)phthalate 4.95E+-03 
Aroclor· 1254 5.00E+-01 

Antimony l.10E+-02 

Barium 1.79E+-02 

Cadmium 5.24E+-01 
Chromium 5.73E+-02 
Lead 2.76E+-03 
(total) 

Bls(2·Ethylhexyl)phthaiate 4.95E+o3 
Aroclor· 1254 5.00E+01 
Antimony 1.10E+-02 
Barium 1.79E+-02 
Cadmium 5.24E+01 
Chromium 5.73E+-02 
Lead 2.7SE+-03 
(total) 

Medium 
EPC 
Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
ma/kg 

mg/kg 
mg/kg 

m91kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

NWS CHARLESTON, SOUTH CAROLINA 

Route Route EPC Selected Intake Intake Cancer Slope 
EPC EPC for Risk (Cancer) (Cancer) Factor 
Value Units Calculation (1) Units 

4.95E+-03 mg/kg M 3.2E·05 mg/kg-day 1.4E·02 
5.00E+-01 mg/kg M 3.3E·07 mg/kg·day 2.0E+-00 
1.10E+02 mg/kg M 7.2E·07 mg/kg·day 
1.79E+-02 mg/kg M 1.2E·06 mg/kg·day 
5.24E+-01 mg/kg M 3.4E·07 mg/kg· day 
5.73E+-02 mg/kg M 3.7E·06 mg/kg·day 
2.76E+-03 mg/kg M 1.SE·05 mg/kg-day 

4.95E+03 mg/kg M S.5E-OS mg/kg-day 1.4E·02 
5.00E+-01 mg/kg M 1.2E·07 mg/kg-day 2.0E+-00 
1.10E+-02 mg/kg M mg/kg·day 
1.79E+-02 mg/kg M mg/kg-day 
5.24E+-01 mg/kg M 9.0E·10 mg/kg·day. 
5.73.E+-02 mg/kg M · mg/kg·day 
2.7SE+03 mg/kg M mg/kg-day 

• 

Cancer Slope Cancer 
Factor Units Risk 

(mg/Kg-aay) 4.5E·07 
(mg/kg-day)'' 6.5E·D7 
(mg/kg·day)''. 
(mg/kg·day)'' 

(mg/kg·day)'1 

(mg/kg.day)'' 
(mg/kg-day)'' 

1.1E·06 
(mg/kg-day)' 1.2E·07 
(mg/kg·dayr' 2.4E·D7 
(mg/kg-day)'' 
(mg/kg·day)'1 

(mg/kg-day)'' 
(mg/kg-day)'' 
(mg/kg·day)'' 

3.6E·07 
Total Riek Across All Expoeure Routes/Pathways 1.5E·06 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for rtsk calculation. 
Dermal Absorot!on Fraction from Soll!ABSl IUSEPA. Jy!y 2004\: 

SVOCs • 0.1 Cadmium • 0.001 
PCBs • 0.14 Other Metals • not evaluated tor dermal contact with soil. 

SWMU16SSTrespCTE.xls Table8 9/20/2005 12:07 PM 



Exposure Route 

Inhalation 

TABLE4.4 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF CONSTRUCTION/EXCAVATION WORKERS BY INHALATION FROM SURFACE SOIL 

SWMU 16 ·OLD SOUTHSIDE LANDFILL 
NWS CHARLESTON, SOUTH CAROLINA 

Scenario Tlmeframe: Future 

Medium: Surface Soll 

Exposure Medium: Air 

Exposure Point: Entire Site 

Receptor ·Population: Construction/Excavation Workers 

Receptor Age: Child 

Parameter Parameter Definition 

Code 

cs Chemical concantration In soil 

VF VolatiUzation factor 

PEF Particulate em lssion factor 

IR Inhalation Rate 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT·C Averaging Time (Cancer) 

AT·N Averaging Time (Non-Cancer) 

Units RME 

Value 

mg/kg 95% UCL or Max 

m3/kg Chemical Specific 

m3/kg 1.27E+06 

m31hour 2.5 

hours/day 8 

days/year 30 

years 1 

kg 70 

days 25550 

days 365 

Daily Intake Calculations 

RME CT CT 

Rationale/ Value Rationale/ 

Reference Reference 

USEPA, December 2002 95% UCL or Max USEPA, December 2002 

USEPA, December 2002 Chemical Specific USEPA, December 2002 

USEPA, December 2002 1.27E+06 USEPA, December 2002 

USEPA Region 4, May 2000 1.5 USEPA,August1997 

USEPA Region 4, May 2000 8 USEPA Region 4, May 2000 

Professional Judgement 30 Professional Judgement 

Professional Judgement 1 Professional Judgement 

USEPA Region 4, May 2000 70 USEPA Region 4, May 2000 

USEPA, December 1989 25550 USEPA, December 1989 

USEPA, December 1989 365 USEPA, December 1989 

Inhalation Intake= (iRa x ET x EF x ED x (1/PEF}+(1NF)) I (BW x AT) 

Cancer Inhalation lntake(RME) = 3.35E~04 
Noncancer Inhalation lntake(RME) = 2.35E·02 

Cancer Inhalation lntake(CTE) = 2.01 E-04 

Noncancer Inhalation lntake(CTE) = 1.41 E·02 

SWMU1.nstWlnhRME.xls Table4_ 1 • 

Intake Equation/ 

Model Name 

Intake (mg/kg/day) = 

CS x IR x [ _!_ + -
1-J x ET x EF x ED 

VF PEF 

BWxAT 



• 
Scenario Timeframe: Future 
Medium: Surface Soll 
Exposure Medium: Air 
Exposure Point: Entire Site 
ReceptofPopulatlon: C0nstl\lctlon/Excavatlon Workers 
Receptor Age: Child 

Exposure Chemical Medium 
Route of PotenUal EPC 

Concem Value 

Inhalation Chromium 5.73E+02 
(total) 

SWMU18SSConstWlnhRME.xls Table7 

• 
TABL! 7,4, REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSURE OF CONSTRUCTION/EXCAVATION WORKERS BY INHALATION FROM SURFACE SOIL 

SWMU 16 •OLD SOUTHSIDE LANDFILL 

NW& CHARLESTON, SOUTH CARO UNA 

Medium Route Route EPC Intake Intake Reference 
EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose 
Units Value Units for Hazard Units 

Calculatlon (1) 

mg/kg 4.53E·04 mg/m R 1.1E·05 mg/kg-day 3.00E·OS 

• 

Reference Reference Reference Hazard 
Dose Units Concentratlon Concentration Quotient 

Units 

mg/kg-day 1.00E·04 mg/m3 3.5E·01 

3.5E·01 

Total Hazard Index Acro88 All Exposure Routes/Pathways 3.5E·01 

9/20/2005 12:10 PM 



Exposure 
Route 

Inhalation 

8.4. REASONABLE MAXIMUM EXPOSURE (AME) 
CALCULATION OF CANCER RISKS 

EXPOSURE OF CONSTRUCTION/EXCAVATION WORKERS BY INHALATION FROM SURFACE SOIL 
SWMU 16 ·OLD SOUTHSIDE LANDFILL. 

Sc1inario Tlmeframe: Future 
Medium: Surface Soll 
Exposure Medium: Air 
Exposure Point: Entire Site 
Receptor Popula!ion: Construction/Excavation Workers 
Receptor Age: Child 

Chemical Medium Medium 
of Potential EPC EPC 

Concern Value Units 

Chromium 5.73E+02 mgtkg 

(total) 

NWS CHARLESTON, SOUTH CAROLINA 

Route Route EPC Selected · Intake Intake 
EPC EPC for Risk (Cancer) (Cancer) 
Value Units Calculation (1) Units 

4.53E·04 mgtm• R 1.5E·07 mg/kg-day 

Cancer Slope Cancer Slope 
Factor Factor Units 

4.20E+01 (mg/kg-day)' 

Total Rlak Acroaa All Exposure Routes/Pathways 

SWMU1.nstWlnhRME.xls Table8 • 

Cancer 
Risi< 

6.4E-06 

6.4E-06 
6.4!·06 



• 
~na~o Tlmeframe: Future 
Medium: Surlace Soil. 
Exposure Medium: Air 
ExpQSure Point Entire Site 
Receptor Population: Construction/Excavation Workers 
Receptor Age: Child 

Exposure Chemical Medium 
Route of Potential EPC 

Concem Value 

Inhalation Chromium 5.73E+o2 
(total} 

SWMU16SSConstWlnhCTE.xls Table7 

• 
TABLE 7.48. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSURE OF CONSTRUCTION/EXCAVATION WORKERS BY INHALATION FROM SURFACE SOIL 

SWMU 16 ·OLD SOUTHSIDE LANDFILL 
NWS CHARLESTON, SOUTH CAROUNA 

Medium Route Route EPC Intake Intake Reference 
EPC EPC EPC Selected (Non-Cancer} (Non-Cancer} Dose 
Units Value Units for Hazard Units 

Calculation (1} 

mgll<g 4.53E·04 mg/m R 6.4E·06 mg/l<g·day 3.00E-05 

• 

Reference Reference Reference Hazard 
Dose Units Concentration Concentration Quotient 

Units 

mgll<g-day 1.00E·04 mglm' 2.1e.01 

2.1E·01 

Total Hazard Index Across All Fxposure Routes/Pathways 2.1E·01 

9/20/2005 12: 11 PM 



Exposure 
Route 

Inhalation 

8.4a. CENTRAL TENDENCY EXP.OSURE (CTE) 
CALCULATION OF CANCER RISKS 

EXPOSURE OF CONSTRUCTION/EXCAVATION WORKERS BY INHALATION FROM SURFACE SOIL 
SWMU 16 ·OLD SOUTHSIDE LANDFILL 

Scenario Tlmeframe: Future 
Medium: Surface Soil 
Exposure Medium: Air 
Exposure Point: Entire Site 
Receptor Population: Construction/Excavation Workers 
Receptor Age: Child 

Chemical Medium Medium 
of Potential EPC EPC 

Concern Value Units 

Chromium 5.73E+02 mg/kg 

(total) 

NWS CHARLESTON, SOUTH CAROLINA 

Route Route EPC Selected Intake Intake 
. EPC EPC for Risk (Cancer} (Cancer} 
Value Units Calculation ( 1) Units· 

4.53E·04 mgtm• R 9.1E·OB mg/kg-day 

Cancer Slope Cancer Slope Cancer 
Factor Factor Units Risk 

4.20E+01 (mg/kg-day)" 3.BE-06 

3.BE-06 
Total Risk Acron All Exposure Routes/Pathways 3.SE-06 

SWMU.onstWlnhCTE.xls Tables • 9/20/2005 12: 11 PM 

• 



• 

Exposure Route 

Inhalation 

Scenario Tlmeframe: Future 

Medium: Surface Soll 

Exposure Medium: Air 

Exposure Point: Entire Site 

Receptor Population: Occupational Workers 

Receptor Aae: Child 

Parameter Parameter Definition 

Code 

cs Chemical concentration In soil 

VF Volatilization factor 

PEF Particulate emission factor 

IA Inhalation Rate 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT·C Averaging Time (Cancer) 

AT·N Averaging Time (Non-Cancer) 

• TABLE 4.5 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF OCCUPATIONAL WORKERS BY INHALATION FROM SURFACE SOIL 

SWMU 16 ·OLD SOUTHSIDE LANDFILL 
NWS CHARLESTON, SOUTH CAROLINA 

Units AME AME CT CT 

Value Rationale/ Value Rationale/ 

Reference Reference 

mg/kg 95% UCL or Max USEPA, December 2002 95% UCL or Max USEPA, December 2002 

m3/kg Chemical SpecHic FDEP. February 2005 Chemical SpecHlc FDEP' February 2005 

m3/kg 1.36E+09 USEPA, December 2002 1.36E+09 USEPA, December 2002 

m3/hour 2.5 US EPA Region 4, May 2000 2.5 USEPA Region 4, May 2000 

hours/day 8 USEPA Region 4, May 2000 8 USEPA Region 4, May 2000 

days/year 250 USEPA Region 4, May 2000 219 USEPA, May 1993 
years 25 USEPA Region 4, May 2000 9 USEPA, May 1993 

kg 70 USEPA Region 4, May 2000 70 USEPA Region 4, May 2000 

days 25550 USEPA, December 1989 25550 USEPA, December 1989 

days 9125 USEPA, December 1989 3285 USEPA,December1989 

Dally lntalse Calculations 
Inhalation Intake= (IRa x ET x EF x ED x (1/PEF)+(1NF)) I (BW x AT) 

Cancer Inhalation lntake(RME) = 6.99E-02 

Nonc;ancer Inhalation lntake(RME) = 1.96E-01 
Cancer Inhalation lntake(CTE) = 2.20E-02 

Noncancer Inhalation lntake(CTE) = 1.71 E-01 

SWMU16SSOccupWlnhRME.xls Table4_ 1 

• 

Intake Equation/ 

Model Name 

Intake (mg/kg/day) = 

CS x IR x [ -2_ + -
1-J x ET x EF x ED 

VF PEF 

BWx AT 

9/20/2005 12:09 PM 



Exposure 
Route 

Inhalation 

Scenario Tlmeframe: Future 
Medium: Surface Soll 
Exposure Medium: f>jr 
Exposure Point: EnUre Site 
Receptor Populallon: OccupaUonal Workers 
Receptor Aae: Child 

Chemical Medium 
of PotanUaJ EPC 

Concem Value 

Chromium 5.73E+02 
(total) 

SWMU1~WlnhRME.xls T~ble7 

Medium 
EPC 
Unils 

mg/kg 

TASLE 7.5, REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF OCCUPATIONAL WORKERS BY INHALATION FROM SURFACE SOIL 

SWMU 18 ·OLD SOUTHSIDE LANDFILL 

NWS CHARLESTON, SOUTH CAROLINA 

Route Route EPC Intake Intake 
EPC EPC Selected (Non-Cancer) (Non-Cancer) 
Value Unlla lorHazarll Units 

Calculation (1) 

4.21E·07 mgtm• R 8.2E·08 mg/kg·day 

Reference Reference Reference Reference 
Dose Dose Unila Concentration Concentration 

Units 

3.00E·OS mg/kg· day 1.00E·04 mQ!m3 

Total Hazard Index Across All Exposure Routes/Pathways 

• 

Hazard 
Quotient 

2.7E·03 
2.7E·03 

2.7E·03 



• 

Exposure 
Route 

Inhalation 

• 
8.5. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF OCCUPATIONAL WORKERS BY INHALATION FROM SURFACE SOIL 

SWMU 18 ·OLD SOUTHSIDE LANDFILL 

Scenario Timelrame: Future 
Medium: Surface Soll 
Exposure Medium: Air 
Exposure Point: Entire Site 
Receptor Population: Occupational Workers 
Receptor Age: Child 

Chemical Medium 
of Potential EPC 

Concern Value 

Chromium 5.73E+02 

(total) 

Medium 
EPC 
Units 

mg/kg 

NWS CHARLESTON, SOUTH CAROLINA 

Route Route EPC Selected Intake 
EPC EPC for Risk '(Cancer) 
Value Units Calculation (1) 

-

4.21E-07 mg/m" R 2.9E·08 

SWMU16SSOccupWlnhRME.xls Table& 

• 

Intake Cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Units Risk 

Units 

mg/kg-day 4.20E+OJ ( mg/kg·day)" 1.2E·06 

1.2E-06 
Total 'Risk Across All Exposure Routes/Pathways 1.2E·06 

9/20/2005 12:09 PM 



Exposure 
Route 

Inhalation 

Scena~o Tlmeframe: Future 
Medium: Surface Soll 
Expoeure Medium: Air 
Exposure Point Entire Site 
Receptor Population: Occupational Workers 
Receptor Age: Child 

Chemical Mlldlum 
of Potential EPC 
Concem Value 

Chromium 5.73E+02 
(total) 

SWMU16¥WlnhCTE.xls Table7 

Medium 
EPC 
Units 

mg/kg 

TABLE 7.5e. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF OCCUPATIONAL WORKERS BY INHALATION FROM SURFACE SOIL 

SWMU 16 • OLD SOUTHSIDE LANDFILL 

~CHARLESTON, SOUTH CAROLINA 

Route Route EPC Intake Intake 
EPC EPC Selected (Non·Cancer) (Non-Cancer) 
Value Units for Haz~rd Units 

Calculation (1) 

4.21E·07 mg/m R 7.2E·OB mg/kg·day 

Reference Reference Reference Reference Hazard 
00$e Dose Units Concentration Concentration Quolient 

Units 

_3.00E-05 mg/kg-day 1.00E·04 mg/m3 2.4E·03 

2.4E·03 

Total Hazard Index Acroas All Exposure Routes/Pathways 2.4E·03 

9/20/2005 12: 1 O PM • • 



• 

Exposure 
Route 

lnhalalion 

I 

• 
8.5a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF OCCUPATIONAL WORKERS BY INHALATION FFIOM SURFACE SOIL 

SWMU 18 ·OLD SOUTHSIDE LANDFILL 

Scenario Tlmeframe: Future 
Medium: Surface Soll 
Exp()aure Medium: Air 
Exposure Point: Entire Site 
Receptor Population: Occupational Workers 
Receptor Age: Child 

. 

Chemical Medium 
ofPolential EPC 

Concern Value 

Chromium 5.73E+02 
(total) 

Medium 
EPC 
Units 

mg/kg 

NWS CHARLESTON, SOUTH CAROLINA 

Route Route EPC Selected Intake 
EPC EPC for Risk (Cancer) 
Value Units Calculation (1) 

4.21E·07 mg/m· R 9.3E·09 

SWMU16SSOccupWlnhCTE.xls Table8 

• 

Intake Cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Units Risk 

Units 

mg/kg-day 4.20E+01 (mg/kg-day)' ·3.9E·07 

3.9E·07 

Total Risk Across All Exposure Routes/Pathways 3.91:-07 

9120/2005 12: 10 PM 



Exposure Route 

Inhalation 

Scenario Tlmeframe: Future 

Medium: Surface Soll 

Exposure Medium: Air 

Exposure Point: EnUre Site 

Receptor Population: Trespassers 

Receptor Age: Adolescent (7 • 16 years) 

Parameter Parameter Definition 

Code 

cs Chemical concentration in soil 

VF Volatilization factor 

PEF Particulate emission factor 

IR Inhalation Rate 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT·C Averaging Time (Cancer) 

AT·N Averaging Time (Non-Cancer) 

TABLE4.6 

VALUES USED FOR [)AILY INTAKE CALCULATIONS 
EXPOSURE OF ADOLESCENT TRESPASSERS BY INHALATION FROM SURFACE SOIL 

SWMU 16· 
NWS CHARLESTON, SOUTH CAROLINA 

Units RME RME CT CT 

Value Rationale/ Value Ratlonale/ 

Reference Reference 

mg/kg 95% UCL or Max USEPA, December 2002 95% UCL or Max US EPA, December 2002 

m3/kg Chemical Spec~lc FDEP' February 2005 Ctiemical Specific FDEFi, February 2005 

m3/ka 1.36E+09 USEPA, December 2002 1.36E+09 USEPA, December 2002 

m3/hour 1.9 USEPA, August 1997 1.2 USEPA, August 1997 

hours/day 1.5 USEPA, August 1997 1 USEPA, August 1997 

days/year 30 Professional Judgment 30 Professional Judgment 

years 10 USEPA Region 4, May 2000 10 USEPA Region 4, May 2000 

kg 45 USEPA Region 4, May 2000 45 USEPA Region 4, May 2000 

days 25550 USEPA, December 1989 25550 USEPA, December 1989 

days 3660 USEPA, December 1969 3650 USEPA, December 1989 

Daily lnta!ce Cal9ulatiqns . 
Inhalation Intake= (IRa x ET x EF x ED x (1/PEF)+(1NF)) I (BW x AT) 

Cancer Inhalation lntake(RME) = 7.44E-04 

Noncancer Inhalation lntake(RME) = 5.21 E-03 

Cancer Inhalation lntake(CTE) =. 3.13E-04 

Noncancer Inhalation lntake(CTE) = 2.19E-03 

SWMU1.esplnhRME.xls Table4_ 1 • 

Intake Equation/ 

Model Name 

Intake (mg/kg/day) = 

CS x IR x [ ...!._ + -
1-J x ET x EF x ED 

VF PEF 

BWxAT 

9/20/2005 12:11 PM 

• 



• 
Scenario Tlmtframe: Future 
Medium: Surlaet1 Soll 

Medlum:Afr 
xposure Point EnUrt Site 

FleGf!)tor Population: TrespllS&ers 
Receptor A e: Adolescent (7 • 16 rs) 

Exposure Chemical Medium 
Rout• of Potilflllal EPC 

Concem Value 

Inhalation Chromium 5.73E+02 
(total) 

Medium 
EPC 
Units 

mg/kg 

• 
TABLE 7.e. REA$0NABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSURE OF ADOLESCENT TRESPASllERS BY INHALATION FROM SURFACE SOIL 

SWMU 1&• 

NWS CHARLESTON, SOUTH CAROLINA 

Roule Route EPC Intake Intake 
EPC EPC Selec;ted (Non•Cancer) (Non-C81!Cer) 

Value Units for Hazard Units 
Calcvletion (1) 

4.21E-07 mg1m· R 2.2E-OO mg/kg-day 

Fial•- F!elerenc& Reference Reference 
Dose Dose Units Concentration Concentration 

Units 

3.00E-05 mg/kg-day l.OOE-04 mQ/m3 

Total Hazard Index Acro88 AH Exposure Routea/Pathways 

• 

Hazard 
Quotient 

7.3E-05 

7.3E-05 

7.3E-05 

SWMU16SSTreaplnhFWE.lde Tllble7 9120/2005 12:11 PM 



Exposure 
Route 

Inhalation 

8.6. REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS 

EXPOSURE OF ADOLESCENT TRESPASSERS BY INHALATION FROM SURFACE SOIL 
SWMU 16· 

Scenario Timeframe: Future 
Medium: Surface Soll 
Exposure Medium: Air 
Exposure Point: Enilre Site 
Receptor Population: Trespassers 
Receptor Age: Adolescent (7 • 16 years) 

Chemical Medium 
of Potential EPC 

Concern . Value 

Chromium 5.73E+02 

(total) 

Medium 
EPC 
Units 

mg/kg 

NWS CHARLESTON, SOUTH CAROLINA 

Route Route EPC Selected Intake 
EPC EPC .for Risk (Cancer) 
Value Units Calculation (1) 

4.21E.Q7 mgtm• R 3.1E·10 

• 

Intake Cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Units Risk 

Units 

mg/kg-day 4.20E+01 (mg/kg·dayf 1.3E-08 

1.3E·08 
Total Risk Across All Exposure Routes/Pathways 1.3E·08 

9/20/200.1 PM 



• 
Scenal'IO Tlmelrame: Future 
Medium: surface Soll 
ExpQSure Medium: Air 
Exposure Point: Entire Site 
Receptor Population: Trespassers 
Receptor Arut: Adolescent (7 • 1 e vears) 

Exposure Chemlcal Medium 
Route of Potential EPC 

Concem Value 

Inhalation Chromium 5.73E+02 
(total) 

SWMU16SSTresplnhCTE.xls Table7 

Medium 
EPC 
Units 

mg/kg 

• 
TABLE 7.k CENTRAC. TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF ADOLESCENT TRESPASSERS BY INHALATION FROM SURFACE SOIL 

SWMU 11 ·OLD SOUTHSIDE LANDFILL 
NWs CHARLESTON, SOUTH CAROLINA 

Route Route EPC Intake Intake 
EPC EPC Selected (Non-Cancer) (Non-Cancer) 
Value Units forHwird Units 

Calculation (1) 

4.21E-07 mgtm• R 9.2E-10 mg/kg-day 

• 

Reference Reference Reference Reference Hazard 
Doae Ooae Units C.oncentration Concentration Quotient 

Units 

3.00E-05 mg/kg-day 1.00E-04 ma/m3 3.1E-05 

3.1E-05 

Total Hazard Index Across All Exposure Routes/Pathways 3.1E·05 

9/20/2005 12:09 PM 



Exposure 
Route 

Inhalation 

8.6a. CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS 

EXPOSURE OF ADOLESCENT TRESPASSERS BY INHALATION FROM SURFACE SOIL 
SWMU 16 ·OLD SOUTHSIDE LANDFILL 

Scenario Tlmeframe: Future 
Medium: Surface Soll 
Exposure Medium: Air 
Exposure Point: Entire Site 
Receptor Population: Trespassers 
Receptor Age: Adolescent (7 • 16 years) 

Chemical Medium 
of Potential EPC 

Concern Value 

Chromium 5.73E+02 
(total) 

Medium 
EPC 
Units 

mg/kg 

NWS CHARLESTON, SOUTH CAROLINA 

Route Route EPC Selected Intake 
EPC EPC for Risk (Cancer) 
Value Units Calculation. (1) 

4.21E·07 mg/m' R 1.3E·10 

SWMU.esplnhCTE.xls Tables • 

Intake Cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Units Risk 

Units 

mg/kg-day 4.20E+01 (mg/kg•day)' 5.5E-09 
5.5E-09 

Total Rl•k Aero•• All Expoaure Routea/Pathwaya 5.SE·09 

9/20/2005 12:09 PM 

• 



• 

Exposure 

Route 

Ingestion 

Dermal 

• 
TABLE 4,7 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF CONSTRUCTION/EXCAVATION WORKERS TO SOIL 
SWMU 16 ·OLD SOUTHSIDE LANDFILL 

Scenario Tlmeframe: Future 

Medium: Soil 

Exposure Medium: Subsurface Soil 

Exposure Point: Entire SWMU 16 

Receptor Population: Construction/Excavation Workers 

ReceptOf Aee: Adult 

Paramete Parameter DefinHlon Units 

Code 

Csoll Chemical Concentration in Soll mn11<n 

IA lnaestion Rate of Soll mg/day 

Fl Fraction Ingested unltlees 

EF Exposure Frequency davs/vear 

ED Exposure Duration years 

CF Conversion Factor kg/mg 

BW Body Weight kg 

AT·C Averaging Time (Cancer) days 

AT·N Averaging Time (Non-Cancer) days 

Cs oil Chemical Concentration In Soil mg/kg 

CF Conversion Factor kg/mg 

SA Skin Surface Area cm'/day 

AF Soil to Skin Adherence Factor mg/cm2 

ABS Dermal AbSorptlon Factor (Solid) unities& 

EF Exposure Frequencv davs/vear 

ED · Exposure Duration years 

BW BodvWelght ka 

AT·C Averaaina Time (Cancer) days 

AT·N Averaalna Time (Non-Cancer) davs 

NWS CHARLESTON, SOUTH CAROLINA 

AME AME CTE CTE 

Value Rationale/ Value Rationale/ 
Reference Ref.erence 

95% UCL or Max USEPA, December 2002 95% UCL or Max USEPA. December 2002 

330 USEPA, December 2002 330 USEPA, December 2002 

1 USEPA Region 4, May 2000 1 USEPA, May 1993 

30 Professional Judgement 30 Professional Judgement 
1. Profeseional Judgement 1 Professional Judgement 

1.0E--06 ... 1.0E·06 . .. 
70 USEPA Region 4, May 2000 70 USEPA, May 1993 

25,550 USEPA, December 1989 25,550 USEPA, December 1989 

365 USEPA, December 1989 365 USEPA, December 1989 

95% UCL or Max USEPA, December 2002 95% UCL or Max USEPA, December 2002 

1.0E·06 ·- 1.0E·06 ... 
3,300 USEPA, July 2004 3,300 USEPA, July 2004 

0.3 USEPA, July 2004 0.1 USEPA, July 2004 

chemical specific USEPA, July 2004 chemical specific USEPA, July 2004 

30 USEPA Region 4, May 2000 30 USEPA, May 1993 

1 U.SEPA Region 4, May 2000 1 USEPA, May 1993 

70 USEPA Region 4, May 2000. 70 USEPA, May 1993 

25,550 USEPA, December 1989 25.550 USEPA, December 1989 

365 USEPA, December 1989 36s USEPA, December 1989 

1 COi •Chronic Dally Intake 

Dally Intake Calculations 
Ingestion Intake= (JR x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake • AME = 5.54E·09 
Noncancer Ingestion Intake • AME = 3.87E-07 

Cancer Dermal Intake • AME = 1.66E·08 
Noncancer Dermal Intake • AME = 1.16E·06 

SWMU16SBConstWRME.xls Table4 

Cancer Ingestion Intake • CTE = 5.54E·09 
Noncancer Ingestion Intake • CTE = 3.87E-07 

Cancer Dermal Intake • CTE = 5.54E·09 
Noncancer Dermal Intake • CTE = 3.87E·07 

• 

Intake Equation/ 

Model Name 

Ingestion COi"' (mg/kg/day) = 

lti!li! ! 18 x Fl! liF ! &12 •CF 
BWxAT 

U.S. EPA, December 1969 

Dermal COi''' (mg/kg/day)= 

¥.i!1J! ! QF ! ~ ! ,!F x Ali!~ x &F x £Q 
BW xAT 

U.S. EPA, December 1969 



Exposure 
Route 

lngesUon 

TABLE 7.7 • REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION/EXCAVATION WORKERS TO SUBSURFACE SOI\. 

Scenario Tlmeframe: Future 
Medium: Soll 
Exposure Medium: Subsurface Soll 
Exposure Point: Entire SWMU 16 
Receptor Population: Construction/Excavation Workers 
Receptor Age: Adult 

Chemical Medium MedJum 
of PotenUal EPC EPC 

Concern . Value Units 

Benzo(a)anthracena 4.00E-01 mg/kg 

Benzo(a)pyrene 5.00E·01 mg/kg 

Benzo(b)fluoranthene 5.00E-01 mg/kg 

Carbazole 2.00E·01 mg/kg 

Chrysene 5.00E-01 mg/kg 

Aroclor· 1254 1.00E+OO mg/kg 

Aroclor· 1260 3.20E·01 mg/kg 

alpha·BHC 3.30E·03 mg/kg 

gamma·BHC (Undane) 2.00E-o3 mg/kg 

Aluminum 3.64E+04 mg/kg 

Antimony 1.10E+01 mg/kg 
Arsenic 2.05E+01 mg/kg 

Barium 5.80E+02 mg/kg 

Cadmium 1.73E+01 m9/kg 
Chromium 7.94E+01 mg/kg 

Cobalt 1.02E+01 mg/kg 

Copper 9.92E+02 mg/kg 

Iron 5.33E+04 mg/kg 

Manganese 3.11E+02 mg/kg 

Mercury 2.00E·01 mg/kg 

Nickel 8.80E+01 mg/kg 

Sliver 1.48E+01 mg/kg 

Thallium 1.60E+OO mg/kg 

Vanadium 7.00E+01 mg/kg 

Zinc 1.56E+04 ma/kQ 

(total) 

Route 
EPC 
Value 

4.00E·01 

5.00E·01 

5.00E-01 

2.00E-01 

5.00E·01 

1.00E+OO 

3.20E·01 

3.30E·03 
2.00E-o3 

3.64E+04 

1.10E+01 
2.05E+01 

5.80E+02 

1.73E+01 
7.94E+01 

1.02E+01 

9.92E+02 

5.33E+04 
3.11E+02 

2.00E·01 
8.60E+01 

1.48E+01 

1.80E+OO 
7.00E+01 

1.56E+04 

SWMU 16 • O\.D SOUTHSIDE LANDFI\.\. 
NWS CHARLESTON, SOUTH CAROLINA 

Route EPC Intake 
EPC Selected (Non-Cancer) 
Units forHezsrd 

Calculation (1) 

mg/kg M 1.5E·07 

mg/kg M 1.9E·07 

mg/kg M 1.9E·07 

mg/kg M 7.7E·08 

mg/kg M 1.9E·07 

mg/kg M 3.9E·07 

mg/kg M 1.2E·07 

mg/kg M 1.3E·09 

mg/kg M 7.7E·10 

mg/kg M 1.4E-02 

mg/kg M 4.3E:06 
mg/kg M 7.9E·06 

mg/kg M 2.2E·04 
mg/kg M 6.7E·06 

mg/kg M 3.1E-05 

mg/kg M 4.0E·06 

mg/kg M 3.8E·04 

mg/kg M 2.1E·02 

mg/kg M 1.2E-04 

mg/kg M 7.7E·08 

mg/kg M 3.3E·05 

mg/kg M 5.7E·06 

mg/kg M 6.2E-07 

mg/kg M 2.7E-05 

mg/kg M 6.0E·03 

•• 

Intake Reference Reference Reference 
(Non-Cancer) Cose Dose Unlta Concentration 

Units 

mg/kg-day mg/kg-day NA 

mg/kg-day mg/kg-day NA 

mg/kg-day mg/kg-day NA 

mg/kg-day mg/kg-day NA 

mg/kg-day mg/kg-day NA 

mg/kg-day 2.0E·05 mg/kg-day NA 

mg/kg·day mg/kg-day NA 

mg/kg·day mglkg:day NA 

mg/kg-day 3.0E-04 mg/kg-day NA 

mgikg·day 1.0E+OO mg/kg-day NA 

mgikg·day 4.0E·04 mg/kg-day NA 

mg/kg-day 3.0E·04 mg/kg-day NA 

mg/kg·day 2.0E·01 mg/kg-day NA 

mg/kg·day 5,0E-04 mg/kg-day NA 

mg/kg-day 3.0E-03 mg/kg-day NA 

mg/kg-day 2.oe-02 mg/kg·day NA 

mg/kg·day 4.0E·02 mg/kg-day NA 

mg/kg·day 3.0E·01 mg/kg·day NA 

mg/kg-day 7.0E·02 mg/kg·day J':IA 

mg/kg-day 3.0E·04 mg/kg·day NA 

mg/kg-day 2.0E-02 mg/kg-day NA 

mg/kg-day 5.0E-03 mg/kg-day NA 

mg/kg-day 7.0E·05 mg/kg·day NA 

mg/kg·day 1.0E-03 mg/kg-day NA 

mg/kg·day 3.0E-01 mg/kg·day NA 

Reference Hazard 
Concentration Quotient 

Units 

NA 

NA 
NA 

NA 

NA 

NA 1.9E·02 
NA 
NA 

NA 2.6E·06 
NA 1.4E·02 
NA 1.1E·02 
NA 2.6E·02 
NA 1.1E·03 
NA 1.3E·02 
NA 1.0E·02 
NA 2.0E-04 
NA 9.6E·03 
NA 6.9E·02 
NA 1.7E·03 
NA 2.6E·04 
NA 1.7E·03 
NA 1.1E·03 
NA 8.9E·03 
NA 2.7E·02 
NA 2.0E·02 

2.3E·01 

9/20/2005 12:44 PM 
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• 

Exposure 
Route 

Dermal 

• 
TABLE 7.7 • REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION/EXCAVATION WORKERS TO SUBSURFACE SOIL 
SWMU 16 ·OLD SOUTHSIDE LANDFILL 

Scenario Timeframe: Future 
Medium: Soll 
Exposure Medium: Subsurlace Soll 
Exposure Point: Entire SWMU 16 
Receptor Population: Constructlon/ExcavaUon Workers 
Receptor Aae: Adult 

Chemlcel Medium Medium 
of Potential EPC EPC 

Concem Value Units 

Senzo(a)anthracene 4.00E-01 mg/kg . 
Senzo(a)pyrene 5.00E·01 mg/kg 

Benzo{b)fluoranthene 5.00E-01 mg/kg 
Carbazole 2.ooe-01 mg/kg 

Chrysene 5.00E·01 mg/kg 
Aroctor-1254 1.ooE+OO mg/kg 

Aroclor· 1260 3.20E·01 mg/kg 
alpha·BHC 3.30E·03 mg/kg 
gamma-eHC (Undane) 2,00E-03 mg/kg 
Aluminum 3.64E+04 mg/kg 

Antimony 1.10E+01 ·mg/kg 

Arsenic 2.05E+01 mg/kg 
Barium 5.SOE+O:i mg/kg 

Cadmium 1.73S+01 mg/kg 
Chromium 7.94E+01 mg/kg 
Cobalt 1.02E+01 mg/kg 
Copper 9.92E+02 mg/kg 
Iron 5.33E+04 mg/kg 

Manganese 3.11E+02 mg/kg 
Mercury 2.00E·01 mg/kg 
Nickel 8.60E+01 mg/kg 
Sliver 1.48E+01 mg/kg 
Thalfillm 1.60E+OO mg/kg 

Vanadium 7.00E+01 mg/kg 
Zinc 1.56E+04 mg/kg 

(total) 

Route 
EPC 
Value 

4.00E-01 

5.00E-01 

5.00E-01 
2.00E-01 

5.00E·01 

1.00E+OO 
3.20E-01 
3.30E·03 

2.00E·03 
3.64E+04 

1.10E+01 

2.05E+01 

5.80E+02 

1.73E+01 

7.94E+01 
1.02E+01 
9.92E+02 
5.33E+04 

3.11E+02 
2.00E·01 

B.60E+01 
1.48E+01 

1.SOE+OO 

7.00E+01 

1.56E+04 

NWS CHARLESTON, SOUTH CAROLINA 

Route EPC Intake Intake Reference Reference Reference 
EPC Selected (Non.cancer) (Non-Cancer) Dose Dose Units Concentration 
Units for Hazard Units 

Calculation (1) 

mg/kg M 6.0E·08 mg/kg-day mg/kg-day NA 

mg/kg M 7.SE-08 mglkg·day mg/kg·day NA 

mg/kg M 7.6E-08 mg/kg~day mg/kg-day NA 

mg/kg M 3.0E·OB mg/kg-day mg/kg-day NA 

mg/kg M 7.6E·OB mg/kg-day mglkg·day NA 

mg/kg M 1.6E-07 mg/kg-day 2.0E·05 mg/kg•day NA 

mg/kg M 5.2E·OB mg/kg·day mg/kg-day NA 

mg/kg M 3.8E·10 mg/kg·day mg/kg·day NA 

mg/kg M 9.3E·11 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M mg/kg-day 1.0E+OO mg/kg-day "!_A 

mg/kg M mg/kg·day 6.0E·05 mg/kg·day NA 

mg/kg M 7.1E·07 mg/kg-day 3.0E-04 mg/kg·day NA 

mg/kg M mg/kg·day 1.4E-02 mg/kg·day NA 

mg/kg M 2.0E·08 mg/kg·day 2.5E·05 mg/kg·day NA 

mg/kg M mg/kg-day 7.SE-05 mg/kg·day NA 

mg/kg M mg/kg-day 2.0E·02 mg/kg-day NA 

mg/kg M mg/kg-day 4.0E·02 mg/kg-day NA 

mg/kg M mg/kg-day 3.0E-01 mg/kg-day NA 

mg/kg M mg/kg-day 2.BE-03 mg/kg·day NA 

mg/kg M mg/kg·day 2.1E·05 mg/kg·day NA 

mg/kg M mg/kg·day 8.0E·04 mg/kg·day NA 

mg/kg M mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M mg/kg-day 7.0E·05 mg/kg-day NA 

mg/kg M mglkg·day 2.6E·05 mg/kg·day NA 

mg/kg M mru'kn.<fay 3.0E-01 mg/ka-day NA 

• 

Reference Hazard 
Concentration Quotient 

Units 

NA 

NA 

NA 

NA 

NA 

NA B.1E·03 
NA 
NA 
NA 3.1E·07 
NA 

NA 

NA 2.4E·03 
NA 

NA B.OE-04 
NA 
NA 

NA 
NA 

NA 

NA 
NA 

NA 

NA 
NA 

NA 

1.1E·02 

Total Hazard Index Across All Exi?oaure Routes/Pathways 2.5E-01 

Dermal Ab§orptlon Fraction frQm So!!IABS\ IUSEPA, July 2004); 
PAHs. 0.13 Arsenic. 0.03 

PCijs. 0.14 Cadmium. 0.001 

SWMU1658ConstWRME.xls Table7 

gamma·BHC • Other Metals • not evaluated for dermal contact with sol!. 

Other Pesticides • 0.1 

9/20/2005 12:44 PM 



Exposure 
Route 

Ingestion 

TABLE 8.7 • REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION/EXCAVATION WORKERS TO SUBSURFACE SOIL 

SWMU 16 ·OLD SOUTHSIDE LANDFILL 

Scenario Tlmeframe: Future 
Medium: Soil 
Exposure Medium: Subsurface Soil 
Exposure Point: Entire SWMU 16 
Receptor Population: Construction/Excavation Workers 
Receptor Age: Adult 

Chemical Medium Medium 
of Potential EPC EPC 

Concam Value Untts 

Benzo{a)anthracane 4.00E-01 mg/kg 
Benzo{a}pyrene 5.00E·01 mg/kg 
Benzo{b)fluoranthene 5.00E-01 mg/kg 

Carbazole 2.00E·01 mg/kg 
Chrysene 5.00E-01 mg/kg 
Aroclor· 1254 1.00E+OO mg/kg 
Aroclor·1260 3.20E·01 mg/kg 
alpha·BHC 3.30E·03 mg/kg 
gamma-BHC {Lindane) 2.00E-03 mg/kg 
Aluminum ( 3.64E+04 mg/kg 
Antimony 1.10E+01 mg/kg 
Arsenic 2.05E+01 mg/kg 
Barium 5.&0E+02 mg/kg 
Cadmium 1.73E+01 mg/kg 
Chromium 7.94E+01 mg/kg 
Cobalt 1.02E+01 mg/kg 
Copper 9.92E+02 mg/kg 
Iron 5.33E+04 mg/kg 
Manganese 3.11E+02 mg/kg 
Mercury 2.00E·01 mg/kg 
Nickel 8.60E+01 mg/kg 
Silver 1.48E+01 mg/kg 

Thallium 1.60E+OO mg/kg 
Vanadium 7.00E+01 mg/kg 
Zinc 1.56E+04 mg/kg 
{total} 

NWS CHARLESTON, SOUTH CAROLINA 

Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope 
EPC EPC for Risk {Cancer) {Cancer) Factor Factor Units 
Value Units Calculation (1) Units 

.4.00E-01 mg/kg M 2.2E-09 mg/kg·aay 7.3E·01 \mgtKQ•dBy) 
5.00E·01 mg/kg M 2.8E·09 mg/kg-day 7.3E+OO {mg/kg-day)" 
5.00E·01 mg/kg M 2.8E·09 mg/kg-day 7.3E·01 {mg/kg·day)'' 

2.00E-01 mg/kg M 1.1E·09 mg/kg-day 2.0E·02 {mg/kg-day)'' 

5.00E·01 mg/kg M 2.8E·09 mg/kg-day 7.3E·03 {mg/kg·day)'1 

1.00E+OO mg/kg M 5.5E·09 mg/kg-day 2.0E+OO {mg/kg-day)'' 

3.20E·01 mg/kg M 1.8E·09 mg/kg;. day 2.0E+OO {mg/kg·day)'1 

3.30E·03 mg/kg M 1.8E·11 mg/kg·day 6.3E+OO {mg/kg·day)'' 

2.00E·03 mg/kg M 1.1E·11 mg/kg-day 1.3E+OO {mg/kg-day)'' 

3.64E+04 mg/kg M 2.0E·04 mg/kg-day {mg/kg·day)'1 

1.10E+01 mg/kg M 6.1E·08 mg/kg-day {mg/kg·day)'1 

2.05E+01 mg/kg M 1.1E·07 mg/kg·day 1.SE+OO {mg/kg·day)'1 

5.80E+02 mg/kg M 3.2E·06 mg/kg-day (mg/kg·day)'1 

1.73E+01 mg/kg M 9.SE·OS mg/kg-day {mg/kg·day)'' 

7.94E+01 mg/kg M 4.4E-07 mg/kg·day {mg/kg·day)'1 

1.02E+01 mg/kg M 5.6E-08 mg/kg·day {mg/kg-day)'' 

9.92E+02 mg/kg M 5.5E·06 mg/kg·<f~y {mg/kg-day)'' 

5.33E+04 mg/kg M 3.0E-04 mg/kg-day {mg/kg·day)'1 

3.11E+02 mg/kg M 1.7E·08 mg/kg-day (mg/kg·day)'' 

2.00E-01 mg/kg M 1.1E,09 mg/kg-day {mg/kg-day)'' 

8.60E+01 mg/kg M 4.8E·07 mg/kg-day {mg/kg·day)'1 

1.48E+01 mg/kg M 8.2E·06 mg/kg-day {mg/kg-day)'' 

1.60E+OO mg/kg M 8.9E·09 mg/kg-day (mg/kg-day)'' 

7.00E+01 mg/kg M 3.9E·07 mg/kg· day (mg/kg-day)'' 

1.56E+04 ma/kg M 8.6E·05 mglkg·daY (mg/kg-day)'1 

SWM.BConstWRME.xls Ta~le8 • 

Cancer 
Risk 

1.6E·09 
2.0E·OS 
2.0E-09 
2.2E·11 
2.0E-11 
1.1E·08 

3.5E·09 
1.2E·10 

1.4E·11 

1.7E-07 

2.1E·07 

9/20/2005 12:44 PM • 



• 

Exposure 
Route 

Dermal 

-----

• 
TABLE 8.7 • REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION/EXCAVATION WORKERS TO SUBSURFACE SOIL 
SWMU .16 • OLD SOUTHSIDE LANDFILL 

Scenario Tlmeframe: Future 
Medium: Soil 
Exposure Medium: Subsurface Soil 
Exposure Point: Entire SWMU 16 
Receptor Population: Construction/Excavation Workers 
Receptor Age: Adult 

Chemical Medium Medium 
of Potential EPC EPC 

Concern Value Units 

Benzo(a)anthracene 4.00E·01 mg/kg 
Benzo(a)pyrene 5.00E·01 mg/kg 
Benzo(b)fluoranthene 5.00E-01 mg/kg 

Carbazole 2.00E-01 mg/kg 
Chrysene 5.00E·01 mg/kg 
Aroclor· 1254 1.00E+OO mg/kg 
Aroclor· 1260 3.20E·01 mg/kg 
alpha·BHC 3.30E·03 mg/kg 
gamma·BHC (Lindane) 2.00E·03 mg/kg 
Aluminum 3.64E+o4 mg/kg 
Antimony 1.10E+01 mg/kg 
Arsenic 2.05E+01 mg/kg 
8arlum 5.80E+02 mg/kg 
Cadmium 1.73E+01 mg/kg 
Chromium 7,94E+01 mg/kg 
Cobalt 1.02~+01 mg/kg 
Copper 9.92E+02 mg/kg 
Iron 5.33E+o4 mg/kg 
Manganese 3.11E+02 mg/kg 
Mercury 2.00E·01 mg/kg 
Nickel 6.60E+01 mg/kg 
Sliver 1.4BE+01 mg/kg 
Thallium 1.60E+OO mg/kg 

!(anadlum 7.00E+01 mgAI; 
Zinc 1.56E+04 ' mg/kg 
(total) 

NWS. CHARLESTON, SOUTH CAROLINA 

Route Route EPC Selected Intake Intake Cancer. Slope· Cancer Slope 
EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units 

Value Units Calculation ( 1) Units 

4.00E·01 mg/kg M 6.6E·10 mg/kg·day 7.3E·01 (mg/kg-day)" 

5.00E·01 mg/kg M 1.1E·09 mg/kg·day 7.3E+OO (mg/kg-day)"' 

5.00E·01 mg/kg M 1.1E·09 mglkg·day 7.3E·01 (mg/kg-day)"' 

2.00E·01 mg/kg M 4.3E·10 mg/kg·day 2.0E·02 (mg/kg-day)"' 

5.00E·01 mg/kg M 1.1E·09 mg/kg-day 7.3E·03 (mg/kg-day)"' 

1.00E+OO mg/kg M 2.3E·09 mg/kg·day 2.0E+OO (mg/kg·day)"' 
3.20E·01 mg/kg M 7.4E·10 mg/kg·day 2.0E+OO (mg/kg·dayj·' 

3.30E·03 mg/kg M 5.5E·12 mglkg·day 6.3E+OO (mg/kg-day)"' 

2.00E·03 mg/kg M 1.3E·12 mg/kg-day 1.3E+OO (mg/kg-day)"' 

3.64E+o4 mg/kg M mg/kg.day (mg/kg-day)"' 

1.10E+01 mg/kg M mg/kg·day (mg/kg·day)"1 

2.05E+Q1 mg/kg M 1.0E·08 mg/kg·day 1.SE+OO (mg/kg-day)'' 

5.80E+02 mg/kg M mg/kg-day (mg/kg·day)'' 
1.73E+01 mg/kg M 2.9E-10 mg/kg-day (mg/kg·day)'' 

7.94E+01 mg/kg M mg/kg-day (mg/kg·day)'' 

1.02E+01 mg/kg M mg/kg·Clay (mg/kg·day)"' 

9.92E+02 mg/kg M mg/kg·day (mg/kg-day)'' 

5.33E+04 mg/kg M mg/kg-day (mg/kg·day)"' 

3.11E+02 mg/kg .M mg/kg·day (mg/kg-day)'' 

2.00E·01 mg/kg M mg/kg-day (mg/kg·day)"1 

B.60E+01 mg/kg M mg/kg·day (mg/kg-day)"' 

1.46E+01 mg/kg M mg/kg·day (mg/kg-day)'' 

1.60E+OO mg/kg M mg/kg-day (mg/kg-day)'' 

7.00E+01 mg/k; M mgAlg•day (mg/kg•day)"' 

1.56E+04 mg/kg M mg/kg·day (mg/kg·day)"' 

• 

Cancer 
Risk 

6.3E·10 

7.9E·09 

7.9E·10 

B.6E·12 
7,9E·12 

4.6E·09 
1.5E·09 
3.5E·11 
1,7E·12 

1.SE·OB 

3.1E·08 
Total Risk Aero .. All Expoaure Routes/Pathways 2.4E·07 

Dermal Absorption Fraction from §oi!IABSl IUSEPA. July 2QQ4l: 
PAHs • 0.13 · Arsenic • 0.03 
PCBI • 0.14 Cadmium • 0.001 

SWMU16SBConstWRME.xls Tables 

gamma·BHC • Other Metals • not evaluated for dermal contact with soil. 
Other Pesticides • 0.1 

9/20/2005 12:44 PM 



Exposure 
Route 

ingestion 

TABLE 7.7a • CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION/EXCAVATION WORKERS TO SUBSURFACE SOIL 

SWMU 16 ·OLD SOUTHSIDE LANDFILL 

Scenario Tlmeframe: Future 
Medium: Soll 
Exposure M.edlum: Subsurface Soll 
Exposure Point Entire SWMU 16 
Receptor PopulaUon: Construction/Excavation Workers 
Receptor Age: Adult 

Chemical Medium Medium 
of Potential EPC EPC 
Col1cem Value Units 

Benzo(a)anthracene 4.00E·01 mg/kg 

Benzo(a)pyrene 5.00E-01 mg/kg 

Benzo(b)fluoranthene 5.00E·01 mg/kg 

Carbazole 2.00E-01 mg/kg 

Chrysene 5.00E-01 mg/kg 

Aroclor· 1264 1.00E+OO mg/kg 

Aroclor-1260 3.20E·01 mg/kg 
alpha·BHC 3.30E·03 mg/kg 

gamma-BHC (Undane) 2.00E-03 mg/kg 

Aluminum 3.64E+04 mg/kg 

Antimony 1.10E+01 mg/kg 

Arsenic 2.05E+01 mg/kg 

Barium 5.BOE+02 mg/kg 
Cadmium 1.73E+01 mg/kg 
Chromium 7.94E+01 mg/kg 

Cobalt · 1.02E+01 mg/kg 

Copper 9.92E+02 mg/kg 

Iron 5.33E+04 mg/kg. 

Manganese 3.11E+02 mg/kg 

Mercury 2.00E-01 mg/kg 

Nickel 8.80E+01 mg/kg 

Silver 1.48E+01 mg/kg 
ThaHlum 1.60E+OO mg/kg 

Vanadium 7.00E+01 mg/kg 

Zinc 1,56E+04 mg/ka 
(total) 

Route 
EPC 

Valus 

4.00E-01 

6.00E-01 

5.00E-01 

2.00E-01 

5.00E-01 

1.00E+OO 

3.20E-01 

3.30E-03 
2.00E-03 
3.64E+04 ··. 

1.10E+01 

2.05E+01 

5.80E+02 
1.73E+01 
7,94E+01 

1.02E+01 

9.92E+02 

5.33E+04 
3.11E+02 

2.00E-01 

8.60E+01 

1.48E+01 
1.60E+OO 

7.00E+01 
1.56E+04 

NWS CHARLESTON, SOUTH CAROLINA 

Route EPC Intake Intake Reference Reference Reference 
EPC Selected (Non.Cancer) (Non-Cancer) Dose Dose Units Concentration 
Units for Hazard Units 

Calculation (1) 

mg/kg M 1.5E-07 mg/kg-day mg/kg-day NA 

mg/kg M 1.9E·07 mg/kg-day mg/kg-day NA 

mg/kg M 1.SE-07 mg/kg-day mg/kg-day NA 

mg/kg M 7.7E-08 mg/kg-day mg/kg-day NA 

mg/kg M 1.9E-07 mg/kg-day mg/kg-day NA 

mg/kg M 3.SE-07 mg/kg-day 2.0E-05 mg/kg-day NA 

mg/kg M 1.2E·07 mg/kg-day mg/kg·day NA 

mg/kg M 1.3E·09 mg/kg-day mg/kg·day NA 

mg/kg M 7,7E·10 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 1.4E-02 mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M 4.3E-OS mg/kg-day 4.0E·04 mg/kg-day NA 

mg/kg M 7.9E·06 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 2.2E-04 mg/kg-day 2.0E·01 mg/kg-day NA 

mg/kg M 6.7E·06 mg/kg·day 5.0E-04 mg/kg·day NA 

mg/kg M 3.1E·05 mg/kg-day 3.0E·03 mg/kg-day NA 

mg/kg M 4.0E-06 mg/kg-day 2.0E-02 mg/kg-day NA 

mg/kg M 3.SE-04 mg/kg-day 4.0E·02 mg/kg-day NA 

mg/kg M 2.1E·02 mg/kg-day 3.0E-01 mg/kg-day NA 

mg/kg M 1.2E-04 mg/kg-day 7.0E-02 mg/kg-day NA 

mg/kg M 7.7E-08 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 3.3E-05 mg/kg-day 2.0E-02 mg/kg-day NA 

mg/kg M 5.7E·06 mg/kg-day S.OE-03 mg/kg-day NA 

mg/kg M 6.2E·07 mg/kg·day 7.0E·05 mg/kg-day NA 

mg/kg M 2.7E-05 mg/kg-day 1.0E-03 mg/kg-day NA 

m<llka M 6.0E-03 malka-dav 3.0E·01 ma/ka-day NA 

• 

Reference Hazard 
Concentration Quotient 

Units 

NA 
NA 

NA 

NA 

NA 

NA 1.9E·02 
NA 
NA 

NA 2.6E·06 
NA 1.4E-02 
NA 1.1E-02 
NA 2.6E-02 
NA 1.1E-03 
NA 1.3E·02 
NA 1.0E·02 
NA 2.0E-04 
NA 9.6E·03 
NA 6.9E-02 
NA 1.7E·03 
NA 2.6E·04 
NA 1.7E·03 
NA 1.1E·03 
NA B.9E·03 
NA 2.7E·02 
NA 2.0E-02 

2.3E·01 

9/20/2005 12:47 PM 

• 



• • 

Exposure 
Route 

Dermal 

TABLE 7.7a • CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION/EXCAVATION WORKERS TO SUBSURFACE SOIL 

SWMU 16 ·OLD SOUTHSIDE LANDFILL 

Scenario Tlmeframe: Future 
Medium: Soll 
Exposure Medium: Subsurface sou 
Exposure Point: Entire SWMU 16 
Receptor Population: Construction/Excavation Worf<ers 
Receptor Age: Adult 

Chemical Medium Medium 
of PotenHal EPC EPC 
Concern Value Units 

Benzo(a)anthracene 4.00E-01 mg/kg 

Benzo(a)pyrene 5.00E-01 mg/kg 

Benzo(b)fluoranlhene S.OOE-01 mg/kg 

Carbazole 2.00E·01 mg/kg 

Chrysene 5.00E·OI mg/kg 

Aroclor· 1254 1.00E+-00 mg/kg 

Aroc:lor-1260 3.20E-01 mg/kg 

alpha-BHC 3.30E·03 mg/kg 

gamma·BHC (Undane) 2.00E-03 mg/kg 

Aluminum 3.64E+04 mg/kg 

Antimony 1.10E+01 mg/kg 

Arsenic 2.05E+01 mg/kg 

Barf um 5.80E+02 mg/kg 

Cadmium 1.73E+01 mg/kg 
Chromium 7.94E+01 mg/kg 

Cobalt 1.02E+01 mg/kg 

Copper 9.92E+02 mg/kg 

Iron 5.33E+04 mg/kg 

Manganese 3.11E+02 mg/kg 
Mercury 2.00E-01 mg/kg 

Nickel 8.60E+01 mg/kg 

Sliver 1.48E+01 mg/kg 

Thallium 1.60E+OO mg/kg 

Vanadium 7.00E+01 mg/kg 

Zinc 1.56E+04 ma/ka 

(total' 

Route 
EPC 
Value 

4.00E-01 

5.00E-01 

5.00E-01 

2.00E-01 

5.00E-01 

1.00E+OO 

3.20E·01 

3.30E-03 

2.00E·03 

3.64E+04 

1.10E+01 

2.05E+01 
5.80E+02 

1.73E+01 
7.94E+01 

1.02E+01 

9.92E+02 

5.33E+04 

3.11E+02 

2.00E-01 

8.60E+01 
1.48E+01 

1.60E+-OO 
7,00E+01 

1.56E+04 

NWS CHARLESTON, SOUTH CAROLINA 

Route EPC Intake Intake Reference Reference Reference 
EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration 
Units for Hazard Units 

Calculation ( 1) 

mg/kg M 2.0E-08 mg/kg-day mg/kg-day NA 

mg/kg M 2.SE-08 mg/kg-day mg/kg-day NA 

mg/kg M 2.se-08 mg/kg-day mg/kg-day NA 

mg/kg M 1.0E-08 mg/kg-day mg/kg-day NA 

mg/kg M 2.se-oe mg/kg-day mg/kg-day NA 

mg/kg M 5.4E-08 mg/kg-day 2.0E·OS mg/kg-day NA 

mg/kg M 1.7E-08 mg/kg-day mg/kg-day NA 

mg/kg M 1.3E·10 mg/kg·day mg/kg-day NA 

mg/kg M 3.1E·11 mglkg·day 3.0E-04 mg/kg-day NA 

mg/kg M mg/kg-day 1.0E+OO mg/kg-day NA 

mg/kg M mg/kg-day 6.0E-05 mg/kg-day NA 

mg/kg M 2.4E·07 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M mg/kg-day 1.4E-02 mg/kg-day NA 

mg/kg M 6.7E-09 mg/kg-day 2.SE·OS mg/kg-day NA 

mg/kg M mg/kg-day 7.5E-OS mg/kg-day NA 

mg/kg M mg/kg-day 2.0E-02 mg/kg-day NA 

mg/kg M mg/kg-day 4.0E-02 mg/kg-day NA 

mg/kg M mg/kg-day 3.0E-01 mg/kg-day NA 

mg/kg M mg/kg-day 2.8E·03 mg/kg-day NA 

mg/kg M mg/kg-day 2.1E-05 mg/kg-day NA 

mg/kg M ·mg/kg-day 8.0E-04 mg/kg-day NA 

mg/kg M mg/kg-day 2.0E-04 mg/kg-day NA 

mg/kg M mg/kg-day 7.0E-05 mg/kg-day NA 

mg/kg M mg/kg-day 2.6E-05 mglkg·day NA 

ma/ka M mg/kg-dav 3.0E-01 mg/kg· day NA 

• 

Reference Hazard 
Concentration Quotient 

Units 

NA 
NA 

NA 

NA 

NA 

NA 2.7E-03 
NA 

NA 

NA 1.0E·07 
NA 

NA 

NA 7.9E·04 
NA 
NA 2.7E-04 
NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

3.8E·03 

Total Hazard Index Across All Exposure Routes/Pathways 2.4E·01 
Oennaj Ab~omtion Fraction from So!llABSl IUSEPA. Julv 20041; 

PAHs • 0.13 Arsenic· 0.03 

PCBs • 0.14 Cadmium • 0.001 

SWMU 16SBConstWCTE.xls Table7 

gamma-BHC • Other Metals • not evaluated for dennal contact with soil. 
Other Pesticides • 0.1 

9/20/2005 12:4 7 PM 



Expoeure 
Route 

Ingestion 

TABLE 8.7a • CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION/EXCAVATION WORKERS TO SUBSURFACE SOIL 

SWMU 16 ·OLD SOUTHSIDE LANDFILL 

Scenario Timelrame: Future 
Medium: Soll 
Exposure Medium: Subsurface Soil 
Exposure Point; Entire SWMU 18 
Receptor Population: Constructlon/ExcavationWorkers 
Receptor Aae: Adult 

Chemical Medium Medium 
of Potential EPC EPC 

Concern Value Units 

Benzo(a)anthracene 4.00E·01 mg/kg 
Benzo(a)pyrene 5.00E·01 mg/kg 
Benzo(b)fluoranthene 5.00E·01 mg/kg 
Carbazole 2.ooe-01 mg/kg 
Chrysene 5.00E·01 mg/kg 
Araclor· 1254 (OOE+OO mg/kg 
Araclor· 1260 3.20E'01 mg/kg 
alpha·BHC 3.30E·03 mg/kg 
gamma·BHC (L!ndane) 2.00E-03 mg/kg 
Aluminum 3.84E+04 mg/kg 
Antimony 1.10E+01 mg/kg 
Arsenic 2.05E+01 mg/kg 
Barium 5.SOE+02 . mg/kg 

Cadmium 1.73E+01 mg/kg 
Chromium 7.94E+01 mg/kg 
Cobalt 1.02E+01 mg/kg 
Copper 9.92E+02 mg/kg 
Iron 5.33E+04 mg/kg 
Manganese 3.11E+02 mg/kg 
Mercury 2.00E·01 mg/kg 
Nickel S.SOE+01 mg/kg 
Silver t.48E+01 mg/kg 
Thallium t.60E+OO mg/kg 

V111adiuln 7.00E..Ot mg/kg 
Zinc 1.58E+04 mg/kg 
(total) 

NWS CHARLESTON, SOUTH CAROLINA 

Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope 
EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units 

Value Units Calculation (1) Units 

4.00E-01 mgtKg M 2.21:.09 mg/kg-day 7.3E·01 1m1J1Kg-aay) 
5.00E·01 mglkg M 2.SE-09 mg/kg.day 7.3E+OO (mg/kg-day)" 
5.00E·01 mg/kg M 2.SE-09 mg/kg-day 7.3E·01 (mg/kg-day)'' 

2.00E-01 mg/kg M 1.1E·09 mg/kg.day 2.0E·02 {mg/kg-day)'' 

S.OOE·01 mg/kg M 2.8E·09 mg/kg-day 7.3E·03 (mg/kg·day)'' 

1.00E+OO mg/kg M 5.5E·09 mg/kg-day 2.0E+OO {mg/kg·day)'' 

3.20E·01 mg/kg M 1.8E·09 mglkg·day 2.0E+OO (mg/kg·day)'' 

3.30E·03 mg/kg M 1.8E·11 mg/kg-day 6.3E+OO (mg/kg-day)'' 

2.00E·03 mg/kg M 1.1E·11 mg/kg·day 1.3E+OO (mg/kg-day)'' 

3.64E+04 mg/kg M 2.0E·04 mg/kg·day (mg/kg-day)'' 

1.10E+01 mg/kg M 6.1E·08 mg/kg·day (mg/kg-day)'' 

2.05E+01 - mg/kg M 1.1E·07 mg/kg·day 1.SE+OO (mg/kg-day)'' 

5.BOE+-02 mg/kg M 3.2E·06 mg/kg-day (mg/kg-day)'' 

1.73E+01 mg/kg M 9.SE-08 mg/kg-day (mglkg·day)'1 

7.94E+01 mg/kg M 4.4E·07 mqlkg-day (mg/kg-day)'' 

1.02E+01 mglkg M 5.6E·OS mg/kg-day (mg/kg-day)'' 

9.92E+02 mg/kg M 5.5E·06 mg/kg·day (mg/kg-day)'' 

5.33E+04 mg/kg M 3.0E·04 mg/kg-day (mg/kg-day)'' 

3.11E+02 mg/kg M 1.7E·06 mg/kg·day (mg/kg-day)"' 

2.00E·01 mg/kg M 1.1E·09 mg/kg-day (ing/kg·day)'' 

8.SOE+01 mg/kg M 4.8E·07 mg/kg-day (mg/kg-day)'' 

1.48E+01 mg/kg M 8.2E·08 mg/kg-day (mglkg·dayr' 

1.60E+OO mg/kg M 8.9E·09 mglkg·day (mg/kg·day)'' 

7.00E+Ot mg/Ilg M 3.8E•07 mg/kg· day (mg/kg-day)'' 

1.56E+04 mglkg M 6.BE-05 mg/kg-day (mg/kg-day)'' 

SWMU.ConstWCTE.xls Table8 • 

Cancer 
Risk 

1.6E·09 
2.0E·OB 
2.0E·09 
2.2E·11 
2.0E-11 
1.1E·08 
3.5E·09 
1.2E·10 
1.4E·11 

1.7E-07 

2.1E·07 

9/20/2005. PM 



• 

Exposure 
Route 

Dermal 

• 
TABLE 8.7a • CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION/EXCAVATION WORKERS TO SUBSURFACE SOIL 

Scenario Tlmeframe: Futur11 
Medium: Soil 
Exposure Medium: Subsurface Soll 
Exposure Point: Entire SWMU 16 
Receptor Population: Construction/Excavation Workers 
Receptor Aae: Adult 

. SWMU 16 ·OLD SOUTHSIDE LANDFILL 
NWS CHARLESTON, SOUTH CAROLINA 

Chemical M!ldium Medium Route Route EPC Selected 
of Potential EPC EPC EPC EPC for Risk 

Concern Value Units Value Units Calculation (1) 

Benzo(a)anthracene 4.00E·01 mg/kg 4.00E·01 mg/kg M 
Benzo(a)pyrene 5.00E·01 mg/kg 5.00E·01 mg/kg M 
Benzo(b)fluoranthene 5.00E·01 mg/kg 5.00E•01 mg/kg M 
Carbazole 2.00E·01 . mg/kg 2.00E·01 mg/kg M 
Chrysene 5.00E·01 mg/kg 5.00E·01 mg/kg M 
Aroclor· 1254 1.00E+-00 mglllg 1.00E+oo mg/kg M 
Aroclor· 1260 3.20E·01 mg/kg 3.20E·01 mg/kg M 
alpha·BHC 3.30E·03 mg/kg 3.30E-03 mg/kg M 

gamma·BHC (Llndane) 2.00E-03 mg/kg 2.00E-03 mg/kg M 

Aluminum 3.64E+04 mg/kg 3.64E+04 mg/kg M 

Antlm90y 1.10E+01 mg/kg 1.10E+01 mg/kg M 
Arsenic 2.05E+01 mg/kg 2.05E+01 mg/kg M 
Barium 5.60E+02 mg/kg 5.80E+02 mg/kg M 

Cadmium 1.73E+01 mg/kg 1.73E+01 mg/kg M 
Chromium 7.94E+01 mg/kg 7.94E+01 mg/kg M 
Cobalt 1.02E+01 ,mg/kg 1.02E+01 mg/kg M 
Coppar 9.92E+02 mg/kg 9.92E+02 mg/kg M 

Iron 5.33E+04 mg/kg 5.33E+04 mg/kg M 
Manganese 3,11E+02 mg/kg 3.11E+02 mg/kg M 

Mercury 2.00E·01 mg/kg 2.00E-01 mg/kg M 

Nickel 8.60E+01 mglllg 8.60E+01 mg/kg M 

Sliver 1.48E+01 mg/kg 1.48E+01 mg/kg M 

Thallium 1.SOE+-00 mg/kg 1.SOE+-00 mg/kg M 

Vanadium 7.00E+01 mg/kg 7.00E+01 mg/kg M 

Zinc 1.56E+04 mg/kg 1.56E+04 mg/kg M 

(total) 

Intake Intake Cancer Slope Cancer Slope 
(Cancer) (Cancer) Factor Factor Units 

Units 

2.9E·10 mg/kg·day 7.3E·01 (mgikg·dayr 

3.6E·10 mg/kg-day 7.3E+oo (mg/kg-day)'' 

3.6E·10 mg/kg-day 7.3E-01 (mg/kg·dayr' 

1.4E·10 mg/kg-day 2.0E·02 (mg/kg-day)'' 

3.6E·10 mg/kg-day 7.3E·03 (mg/kg·dayr' 

7.7E·10 mg/kg·day 2.0E+-00 (mg/kg·day)'1 

2.5E·10 mg/kg·day 2.0E+-00 (mQ/llg·dayr' 

1.8E·12 mg/kg-day 6.3E+-OO (mg/kg-dayr' 

4.4E·13 mg/kg·day 1.3E+oo (mg/kg·dayr' 

mg/kg·day (mg/kg·day)'' 

mg/kg·day (mg/kg·dayr' 

3.4E·09 mg/kg-day 1.5E+OO (mg/kg-dayr' 

mg/kg-day (mg/kg-day)"' 

9.6E·11 mg/kg-day (mg/kg·dayr' 

mg/kg-day (mg/kg-day)"' 

mg/kg-day (mg/kg-day)"' 

mg/kg-day (mg/kg·day)'' 

mg/kg·day (mglllg·day)'' 

mg/kg-day (mg/kg-day)'' 

mg/kg·day (mg/kg-day)''. 

mgikg·day (mg/kg·day)'' 

mg/kg-day (mg/kg-day)"' 

mg/kg·day (mg/kg-day)"' 

mg/kg·day (mg/kg·day)'' 

ma/kg-day (mg/kg-day)"' 

• 

Cancer 
Risk 

2.1E-10 

2.6E·09 

2.6E·10 
2.9E·12 

2.6E·12 
1.5E·09 
5.0E·10 
1.2E·11 
5.BE-13 

5.1E·09 

1.0E·08 
Total Risk AcroH All Exposure Routes/Pathways 2.2E·07 

Derroel Absorption Fru!IOD from Soll!ABS\ !USEPA. July 2004\j 
PAHa-0.13 Arsenlc·0.03 gamma~BHC • Other Metals • not evaluated for dermal contact with soil. 
PCBs • 0.14 Cadmium· 0.001 Other Pesticides • 0.1 r 

SWMU16SBConstWCTE.xls TableB 9/20/2005 12:47 PM 



Exposure 

Route 

Dermal 

Scenario Tlmeframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposu.re Point: Entire Site 

Receptor Population: Construction/Excavation Worker 

Receptor A e: Adult 

IParamete Perametar Definition 

Code 

Caw Chemical Concentration In Groundwater 

A Skin Surface Area 

DAevent Absorbed Dose per Event 

EV Event Frequency 

ED Exposure Duration 

EF Exposure Frequency 

tevitnt Duration of Event 

t* Time to reach steady state 

T Lag Time 

8 Bunge Model Constant 

Kp Permeability Coefficient lrom Water 

BW BodyWeiaht 

AT·C Averaging Time (Cancer) 

AT·N Averaging Time. (Non-Cancer) 

TABLE4.8 
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF 

FUTURE CONSTRUCTION/EXCAVATION WORKERS TO GROUNDWATER 
SWMU 16 ·OLD SOUTHSIDE LANDFILL 
NWS CHARLESTON, SOUTH CAROLINA 

Units RME RME CTE 
Value Rationale/ Value 

Reference 

mg/L Maximum USEPA, December 2002 Maximum 
cm2 3,300 USEPA, July 2004 3,300 

ma/cm2-event chemlcai-specttic USEPA, July 2004 chemical-specific 
event/day 1 Professional Judgemem 1 

years 1 Professional Judgement 1 

days/year 30 Professional Judgement 30 
hour/event 4 Professional Judgement 2 
hour/event chemical-specific USEPA, July 2004 chemical-specific 
hour/event chemical-specific USEPA, July 2004 chemical-specific 

dimensionless chemical-specific USEPA, July 2004 chemical-specific 
cm/hour . chemical-specific USEPA, July 2004 chemlcal-specific 

kg 70 USEPA Region 4, May 2000 70 

days 25,550 USEPA, December 1989 25,550 

days 365 USEPA, December t989 365 

uauy Intake s;a1cu1at1ons 
Dermal Intake= (A x_EV x ED x EF) I (BW x AT) 

CTE 

Rationale/ 
Reference 

USEPA, December 2002 
USEPA, JUiy 2004 

USEPA, July 2004 
Professional Judgement 
Professional Judgement 

Professional Judgement 
Professional Judgement 

USEPA, July 2004 

USEPA, July 2004 

USEPA, July 2004 

USEPA, July 2004 

USEPA Region 4, May 2000 

USEPA, December 1989 

USEPA, December 1989 

Cancer Dermal lntake(RME) = 5.54E·02 
Noncancer Dermal lntake(RME) = 3.87E+OO 

Cancer Dermal lntake(CTE) = 5.54E·02 
Noncancer Dermal lntake(CTE) = 3.87E+OO 

• • 

intake Equation/ 

Model Name 

The equations and parameters for 
for estimating DAevent and the chemical-

specific dermally absorbed dose from 
water (DAD) are provided in Section 6.2.4. 
of the text. 

USEPA, July 2004 

. SWMU16GWCons.E.xls 



• • 
CAL<:ULATION OF DAevent • EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
REASONABLE MAXIMUM EXPOSURE (RM - FUTURE CONSTRUCTION/EXCAVATION WORKERS TO GROUNDWATER 

SITE NAME: 
LOCATION: 
DATE: 

REFERENCES: 

DERMAL CONT ACT: 

SWMU 16 ·OLD SOUTHSIDE LANDFILL 
NWS CHARLESTON, SOUTH CAROLINA 

09/20/05 

U.S. EPA, Julv 2004 

DAD " (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD " DERMALL Y ABSORBED DOSE (MG/KG/DAY) 
DAevent • ABSORBED DOSE PER EVENT (MG/CM2/EVENT) 

A• SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM 2
) 

EV• EVENT FREQUENCY (EVENTS/DAY) 
ED,. EXPOSURE DURATION (YEARS) 
EF •EXPOSURE FREQUENCY (DAY~AR) 

6W • BODY WEIGHT(KG) 
AT• AVERAGING TIME (DAYS) 

. 

!CHEMICAL GWCONC. ORGANIC OR I* (HR) tevent 
(ma/LI INORGANIC? 

1 nohloroethene 3.20E-02 0 1.39E+OO 4.00E+OO 
Bls{2·ElnY1he>MJPnthalate 1.10E-02 0 3.99E+01 4.00E+OO 

FOR INORGANICS: DAevent .. Kp x C x tevent x CF 

FOR ORGANICS: IF !event <I', DAevent "' 2FA x Kp x C x CF x (6T X tevenl/3. 141 af·5 

IF tevent " t', DAevent ;.. FA x Kp x C x CF x ((tevent/(1 + B)) + (2T x ((1+3B+3Ei')/(1 + 6)2
))) 

WHERE: FA• FRACTION ABSORBED (DIMENSIONLESS) 
Kp •PERMEABILITY COEFFICIENT FROM WATER (CMIHR) 
C" CONCENTRATION OF CHEMICAL INWATER (MGIL) 
!event• DURATION OF EVENT (HR/EVENT) 
CF• CONVERSION FACTOR (1lJ1000 CM3

) 

t* •TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T • LAG TIME (HOUR/EVENT) 
B •BUNGE MODEL CONSTANT (DIMENSIONLESS) 

T(HR) Kp(CM/HR) B DAevent FA DAevent 

5.81E.01 1.16E-02 5.13E..Q2 1.87E·06 1 1.87E-06 
1.66E+01 2.49E-02 1.90E-01 6.18E•06 0.8 4.95E-06 

• 



Exposure 
Route 

Denna! 

TAB1.E 7.8 • REASONABLE MAXIMUllUXPOSURI! (RME) 
CALCULATION OF NOif.CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION/EXCAVATION WORKERS TO GROUNDWATER 

SWMU til •OLD SOUTHSIDE LANDFILi. 

Scenario Tlmelrame: Future 
Medium: Groundwal9r 
Eicpoaure Medium: Groundwater 
ExpOaure Pollit: Entire Site 
Receptor Population: Conat11.1ctlon/ExG11valion Worker 
Receptor Alla: Adult 

Chemical Medium 
of Polenllal EPC 
Concem Value 

Tnchloroelhene 3.20E-02 
Bls(2·Ethvlhexvtlphlhalate 1.10E-02 

(total) 

Medium Route 
EPC EPC 
Units Value 

mg/I. 3.20E-02 

m!lll 1.10E-02 i 

NWI CHARWTON, SOUTH CAROLINA 

Route EPC lnlake Intake Reference Referenc:e 
EPC Selected (Non-Cancer) (Non-Cancer) Oose Dose Units 
Unil$ for Huard Unite 

Calculation (1) 

mg/L M 7.3E-OS mglko-day 5.00E.01 mg/kg-clay 
moll M 1.9E·05 ma!ktwlav 2.ooe-02 mg/kg-day· 

ReferenGa Reference 
Conc:entrallOn Concentralion 

Units 

NA NA 
NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 
(1) Specify Medium:lilPeCiflc (M) or Rout..Spedflc (R) EPC $$lee!ed for hazard calculal!On • 

• • 

Hazard 

Quotient 

1.SE·OS 

9.6E·04 

9.7E·04 

9.7E·04 

• 



• 

Elq)oaure 
Route 

Dermal 

• 
TABLE 8,8 • REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM ExPoSURE OF CONSRUCTION/EXCAVATION WORKERS TO GROUNDWATER 
SWMU 16 ·OLD SOUTHSIDE LANDFILL 

Scenario Tlmeframe: Future 
· Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Entire Siie 
Receptor Population: Con81ruOlionlExcavation Worker 
Receptor Aae: Adult 

Chemlt:al Madi um Medium 
of Potentil1I EPC EPC 

Concem Value Unit& 

Trichk>roelhane 3.20E.o2 mglL 

l!is(2·Elhvlhexvl)phlhalate 1.10E.Q2 mg!L 
(total) 

NWS CHARLESTON, SOUTH CAROLINA 

Route Route EPC Select&d Intake Intake 
EPC EPC for Risk (Cancer) (Cancer) 
Value Units Calcula!lon ( 1) Unlls 

3.20E.Q2 mg/I. M 1.0E-07 mg/kg-day 
1.10E-02 mnll M 2.7E-07 malkgoday 

Cancer Slope Caneer Slope 
Factor Factor Uni!S 

1.30E·02 (mg/kg.day)" 

1.40E-02 (mg/kg-day)'' 

Total Riak Across All Exposure Routte/Pethwaye 

• 

Cancer 
Risk 

1.3E·09 
3.8E·09 

5.2E.09 

5.2E-09 



CALCULATION OF DAevent ·EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
CENTRAL TENDENCY EXPOSURE (CTE) - FUTURE CONSTRUCTION/EXCAVATION WORKERS TO GROUNDWATER 

SITE NAME: 
LOCATION: 
DATE: 

REFERENCES : 

DERMAL CONTACT: 

SWMU 18 ·OLD SOUTHSIDE LANDFILL 
NWS CHARLESTON, SOUTH CAROLINA 

09/20/05 

.. , UIV U S EPA J I 2004 

DAD • (DAevent x EV x ED x EF x A V(BW x AT) 

WHERE: DAD " DERMALL Y ABSORBED DOSE (MG/KG/DAY) 

DAevent • ABSORBED DOSE PER EVENT (MG/CM2/EVENT) 

A• SKIN SURFACE AREA AVAILAE!LE FOR CONTACT(CM"} 

EV" EVENT FREQUENCY (EVENTS/DAY) 
ED• EXPOSURE DURATION (YEARS) 
EF" EXPOSURE FREQUENCY (DA VS/YEAR) 

SW• BODY WEIGHT(KG) 
At• AVERAGING TIME (DAYS) 

CHi::MICAL GWCONC. ORGANIC OR t• (HR) tevent 
(mg/L) INORGANIC? 

ITnchloroethene 3.20E-02 0 1.39E+OO 2.00E+OO 
Bis(2·Ethvthexvi1ohthalate 1.10E-02 0 3.99E+01 2.00E+OO 

• 

FOR INORGANICS: OAevent ,; Kp x C x tevent x CF 

FOR ORGANICS: IF tevent < !", DAevent .. 2FAxKpxCxCFx(6TxtevenV3.1416f5 

IF tevent > t•, DAevent ~FA x Kp x C x CF x ((tevenV(I + B)) + (2T x ((1+38+3B)/(1 + 8)2
))) 

WHERE: FA• FRACTION ABSORBED (DIMENSIONLESS) 
Kp •PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C •CONCENTRATION OF CHEMICAL IN WATER (MGIL) 
tevenl •DURATION OF EVENT (HR/EVENT) 

CF• CONVERSION FACTOR (1U1000 CM") 
1• •TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T • LAG TIME (HOUR/EVENT) 
B., BUNGE MODEL CONSTANT (DIMENSIONLESS) 

T(HR) Kp(CMIHR) B DAevent FA DAevent 

5.81E·01 1.16E•02 5.13E-02 1.16E·06 1 1.16E-06 
1.66E+01 2.491:·02 1.90E·01 4.37E·06 0.8 3.50E·06 

• • 



• • 

Exposure 
Route 

Dermal 

TABLE 7.88 • CENTRAL TENDENCY EXPOURE (CTE} 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION/EXCAVATION WORKERS TO GROUNDWATER 

SWMU 16 •OLD SOUTHSIDE LANDFILL 

Scenario Tlmaframe: Future 
~dlum: Groundwaler 
ExPQSure Medfum: GroundWater 
ExPQSure Point: Entire Site · 

r PopUlallOn: Construction/ExtavatlOn Worker 
: Adult 

Chemical Medium 
of POttntial EPC 

Concern Value 

Trlchloroelhene 3.20E-02 
Blsl2-CthylliexvllohlhaJate 1.10E-02 

(total) 

Medium Route 
EPC EPC 
Uni!& Yel\.16 

mg/L 3.20E-02 
mnil 1.10E-o2 

NWS CHARLESTON, SOUTH CAFIOUNA 

Route EFC Intake lntak11 R11terenca Refa1'811C11 
EPC Saklcted (Non-Cencer) (Non.Cancer) Cose Cose Unlta 
Units for Hazard UnllS 

Calcula"on.(1) 

mg/L M 4.5E·06 mg/kg-day 5.00E-01 mg/kg·day 
mall. M 1.4E·05 mnlkn.dl!v 2.00E-02 m<lika·dav 

Reference Reference 
Concentralloi> Cor!C$ntratlon 

Units 

NA NA 
NA NA 

Total Hazard Index Acr~a All Exposure Routes/Pathways 

• 

Hazard 

Quotient 

9.0E·06 

6.SE·04 

6.9E·04 

6.9E·04 



Exposure 
Route 

Dermal 

• 

TABLE a.a •• CENTRAL TENDENCY EXPOURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSRUCTION/EXCAVATION WORKERS TO GROUNDWATER 

SWMU 16 ·OLD SOUTHSIDE LANDFILL 

Scenario Tlmelrame: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Entire Site 
Receptor Population: Construction/Excavation Worker 
Receptor Age: Adult 

Chemical Medium Medium 
of Potential EPC EPC 

Concem Value Units 

Trichloroethane 3.20E·02 mg/L 
Bls(2·Ethvlhexyt)phthalate 1.1oe-02 mglL 

(total) 

NWS CHARLESTON, SOUTH CAROLINA 

Route Route EPC Selected Intake Intake 
EPC EPC tor Risk (Cancer) (Cancer) 

Value Units Calculation ( 1) Units 

3.20E·02 mglL M 6.4E-08 mg/kg-day 
1.10E·02 mglL M 1.9E·07 ma/ka-day 

Cancer Slope Cancer Slope 
Factor Factor Units 

1.30E·02 (mg/kg-day)' 

1.40E·02 (mg/kg-day)'' 

To1al Riek Acroae All Expo1ur1 Rout1a/P1thwaye 

• 

Cancer 
Risk 

8.4E·10 
2.7E·09 
3.5E·09 

3.5E·09 

• 



• 

Exposure 

Route 

Inhalation 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: Air In trench (<15 feet deep) 

Receptor Population: Construction/Excavation Worl<er 

Receptor Age: Adult 

Parameter Parameter Definition 

Code 

Calr Chemical Concentration in Air 

!Ra lnhelation Rate of volatile• 

EF Exposure Frequency 

ED Exposure Duration 

ET Exposure Time 

BW Body Weight 

AT..C Averaalna Time (Cancer) 
AT·N Averaging Time (Noncancer) 

• 
TABLE 4.9 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF CONSTRUCTION/EXCAVATION WORKERS TO AIR IN A TRENCH 

SWMU 16 ·OLD SOUTHSIDE LANDFILL 
NWS CHARLESTON, SOUTH CAROLINA 

Unite RME RME CTE CTE 

Value Rationale/ Value Rationale/ 
Reference Reference 

(mwm") Derived VDEQ, August 2002 Derived VDEO, August 2002 

(m3ihr) 2.5 USEPA Region 4, May 2000 1.5 USEPA, Auguat 1997 

(days/year) 30 Professional Judgement 30 Professional Judgement 

(years) 1 Professional Judgement 1 Professional Judgement 

(hr/day) 8 USEPA Region 4, May 2000 8 USEPA Region 4, May 2000 

(kg) 70 USEPA Region 4, May 2000 70 USEPA Region 4, May 2000 

(davs) 25.550 USEPA, December 1989 25,550 USEPA, December 1989 
(davs) 365 USEPA, December 1989 365 USEPA. December 1989 

Daily Intake Calculations 
Inhalation Intake= (IRa x ET x EF x ED) I (BW x AT) 

Cancer Inhalation lntake(RME) = 3.35E-04 
Noncancer Inhalation lntake(RME) = 2.35E-02 

Cancer Inhalation lntake(CTE) = 2.01 E-04 
Noncancer Inhalation lntake(CTE) = 1.41 E-02 

ConstWGWlnhrlskVAtrenchSWMU16.xls Tabfe4_ 1 

• 

Intake Equation/ 

Model Name 

Chronic Daily Intake (COi) (mg/kg-day)= 

Qi!I[ x IR!! x §T x ii;F ~ Eg 
BWxAT 

9/20/2005 1 :20 PM 



. Exposure 
Route· 

Inhalation 

Scen11~0 Tlmeframe: Future 
Medium: Groundwater 

re Medium: Air . 
Point Air In trench ( c15 feet dtep) 

eplot Popula!lon: C:onstructlon/Excavat!on Worker 
ece tor :Adult 

Chemical Medium 
of Potan!lal EPC 
Concern Vall.le 

Trlchloroethene 3.20E~01 

(totaQ 

Medium 
EPC 
Uni\8 

mg/L 

TABLE 7.9. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON.CANCER HAZAROS 
EXPOSURE OF CONSTRUCTION/EXCAVATION WORKERS TO AIR IN A TRENCH 

SWMU 16 ·OLD SOUTHSIDE LANDFILL 
NWS CHARLESTON •. SOUTH CAROLINA 

Route Route EPC Intake Intake 
EPC EPC Selected (Non-Cancer) (Non-Canc;er) 
Value Uni\8 tor Hazard Unltf 

CalculaUon 11\ 

1.03E-03 malm3 R 2.4E·05 mg/kg-day 

Reference Reference Referenee Relerence 
Doee Ooee Unite Concentration Concentration 

Unlts 

1.70E·01 mg/kg-day 6.00E-01 mg/m3 

Total Hazard Index Acro11 All Exposure Routes/Pathways 

(1) Spec;ify Medlum-Specfflc (M) or Route-8jleejllc (R) EPC Hltoled for hazard calculation. 

CoostW~AtrenchSWMU16.xls Table7 • 

Hazard 

Quotient 

1.4E·04 

l.4E·04 

1.4E..Q4 



• 

Exposure 
Route 

Inhalation 

• 
TABLE 8.9. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF CONSTRUCTION/EXCAVATION WORKER~ TO AIR JN A TRENCH 
SWMU 16 ·OLD SOUTHSIDE LANDFILL 

Scenario Tlmeframe: Future 
Medium: GroundWater 
Exposure Medium: Air 
Exposure Point: Air In trench (<15 feet deep) 
Receptor Population: Construction/Excavation Worker 
Receptor Aae: Adult 

ChemiCal Medium Medium 
of Potential EPC EPC 
Concern Value Units 

Trk:hloroelhene 3.20E+o1 mg.'L 

(total) 

NWS CHARLESTON, SOUTH CAROLINA 

Route Route EPC Selected Intake 
EPC EPC for Risk (Cancer) 
Value Units Calculatlon ( 1) 

', 

1.03E·03 · mg/m3 R 3.5E·07 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected. for risk calculatlon. 

ConslWGWinhrilkVAtrenchSWMU 16.xls Table8 

• 

Intake Cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Units Risk 

Units 

mg/kg-day 7.00E·03 (mg/kg·dayf1 2AE·09 

2.4E·09 

Total Risk Across All Exposure Route&/Pathwaya 2.4E-09 

9/20/2005 1 :26 PM 



Exposure 
Route 

Inhalation 

S<:enarto Tlmeframe: Future 
Medium: Groundwater 
Exposure Medium: Air 
Exposure Point: Air In trench {<16 Int deep) 
R~ Population: Constructlon/Excavallon Wotl<er 
Re!leptor Aae: Adutt 

chllmlcial Medium 
ol Pottntlal EPC 
eoncem Value 

• 
Trtc:hloroathene 3.20E+o1 

(total) 

Medium 
EPC 
Units 

mg/I. 

TABLE 7.9a .. CENTFIAL TENOENCY EXPOURE (CTE) 

CA!.CULATION OF NON-CANCER HAZARDS 
EXPOSURE OF CONSTRUCTION/EXCAVATION WORKERS TO AIR IN A TRENCH 

SWMU 18 ·OLD SOUTHSIDE LANDFILL 
NWS CHARLESTON. SOUTH CAROLINA 

RQute Route EPC lnlak& Intake 
EPC EPC Selected (Non·Canc&r) (Non.Cancer) 
Value Unltl for Hazard Unlll 

Calculation (1) 

1.03E-03 mg/m3 R 1.5E·Oll mg!kg-<lay 

Reterenc• Reterence Reference Relerence Hazard 
. Dose Dose Untts Concentration Concentration Quotient 

Units 

1.70E-01 mg/kg-day MOE-01 mglm3 B.5E·05 

8.5E·05 

Total Hazard Index Across All Exposure Routea/Pathwaya 8.SE-05 

(1) Specify Medlum-Speol~c (M) or Route-Spaclff(: {R) EPC tleiecled for hazard calculation •. 

9/20/2005 1 :29 PM 

• • 



• 

Exposure 
·Route 

Inhalation 

• 
TABLE 8.9a. CENTRAL TENDENCY EXPOURE (CTE) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF CONSTRUCTION/EXCAVATION WORKERS TO AIR IN A TRENCH 

SWMU 16 ·OLD SOUTHSIDE LANDFILL 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Air · 
Exposure Point: Air in trench ( < 15 feet deep) 
f!eceptor Population: Construction/Excavation Worker 
Receptor Age: Adult 

Chemical Medium Medium 
of Potential EPC EPC 

Concern Value Units 

Trichloroethane 3.20E+01 mg.IL 

(total) 

NWS CHARLESTON, SOUTH CAROLINA 

Route Route EPC Selected Intake 
EPC EPC for Risk (Cancer)· 
Value Units Calculatlon (1) 

1.03E-03 mg/m3 R 2.1E·07 

(1) Specify Medium-Specific (Ml or Route-Spec;:lflc (R) EPC selected for risk calculation. 

ConstWGWinhriskVAtrenchSWMU 16CTE.xls Tables 

• 

Intake Cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Units Risk 

Units 

mg/kg-day 7.00E-03 (mg/kg-day)'' 1.5E·09 

1.5E·09 

Total Risk Across All Exposure Routes/Pathways 1.5E·09 

9/20/2005 1 :29 PM 



Table :3.& Exposure.point coneentratlons 
(Inhalation) !or construc\ion/utlllty workm 

In a trench: 
Groundwater less than 15 feet deep 

"--

Volatile Organic ComDOunds (VOCs) 

Trichloroethane 

912°¥ 

CALCULATION OF AIR CONCENTRATIONS IN A TRENCH 
SWMU 16 ·OLD SOUTHSIDE LANDFILL 
NWS CHARLESTON, SOUTH CAROLINA 

For Maas-Transfer Coefficients For Emission Aux and Concentration ln Trench 

Kg.H20 0.633 cm/s CF1 1.00E·03 Ucm3 

MWH20 18 CF2 1.00E+04 cm2/m2 

Kg.02 0.002 cm/s CF3 3600 slhr 

MW02 32 !=· 1 

T 77 F ~CH 360 hr·1 

IT 29& K 

~ S.20E·05 atm-m3/moi·K 

Gas.Phase Liquid-Phase Overall 
Molecular Henry's Law .Masa Transfer MaS& Transfer Ma• Transfer 

CASNo. Weight Constant Coefficient Coefficient Coefficient 
MWI HI KIG KIL Kl 
gtmol atm-m3/mol cmls cm/s cm/s 

79·01·6 131.39 1.03E·02 4.28E·01 9.87E·04 9.82E·04 

1 of 1 • 

Trench dimensions 

ength 11 ft 

2.44 m 

Width 11 ft 

3.35 m 

pep!h 10 fl 

3.05 m 

Wldth/Oeplh 1.10 

Concentration Concentration 
of Contaml.nant Volatilization of Contaminant 
In Groundwater Factor in Trench 

Cgw VF Ctrench 
ug/L Um3 ug/m3 

3.20E+01 3.22E·02 1.03E+OC 

• 



• 

Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Entire SWMU 16 

Receptor Population: Trespassers 

Receptor Aae: Adolescent (7 • 16 vears) 

Paramste Parameter Definition 

C!>de 

Cw Chemleal Concentration In Water 

IR Ingestion Rate of Surface Water 
EF Exposure. Frequency 

ED Exposure Duration 

ET Exposure Time 

ew BodvWeloht 

AT·C Averaalng Time (Cancer) 
AT·N Averaging Time (Noncancer) 

Cw Chemical Concentration In Water 

A Skin Surface Area 

DAevent Absorbed Dose per Event 

EV Event Frequencv 

ED Exposure Duration 

EF Exposure Frequency 
t.,.,. Duration of Event 

I" Time to reach steadY state 

T Laa Time 
B Bunge Model Constant 
Kp PermeabilHy Coefficient from Water 
BW BodvWelght 

AT·C Averaglna Time (Cancer) 

AT·N Averaaina Time (Non-Cancer) 

• 
TABLE 4.10 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF 
ADOLESCENT TRESPASSERS TO SURFACE WATER 

SWMU 16 ·OLD SOUTHSIDE LANDFILL 
NWS CHARLESTON, SOUTH CAROLINA 

Unit& AME AME 

Value Rationale/ 
Reference 

(mg/L) Maximum USEPA, December 2002 

(L/hr) 0.01 USEPA Raglon 4, May 2000 
(days/year) 30 ProfeSSlonal Judgment 

(yeal'll) 10 USEPA Region 4, May 2000 

(hr/day) 1.5 USEPA, August 1997 

(ka) 45 USEPA Region 4, May 2000 

(davs) 25550 USEPA, December 1989 
(days) 3650 USEPA, December 1989 

mCl/l Maximum USEPA. December 2002 
cm• 3.280 USEPA, August 1997 

mg/cm'-event chemlcal-specHic USEPA, July 2004 

event/day 1 Professional judgement 

years 10 USEPA Region 4, May 2000 

days/year 30 Professional judgement 
hour/event 1.5 USEPA, August 1997 

liour/event chemlcal·specHlc USEPA, July 2004 

hour/event chemical-specific USEPA, July 2004 

dimensionless chemical-specHlc USEPA. July 2004 

cm/hour chemlcal-specHlc USEPA, July 2004 

kg 45 USEPA Region 4, May 2000 

davs. 25550 USEPA, December 1989 

davs 3650 USEPA, December 1989 

uany Intake ca1cu1at1ons 
Ingestion Intake= (IRgw x EF x ED) I (BW x AT) 
Dermal Intake= (Ax EV x ED x EF) I (BW x AT) 

CTE 

Value 

Maximum 

0.01 

30 

5 

1 

45 

25550 
1825 

Maximum 

3,280 ·-
chemical-specHlc 

\ 1 

5 
30 
1 

chemlcal-specHlc 

chemlcal-specHlc 

chemical-specHlc 

chemlcal-specHlc 

45 
25550 

1825 

CTE 

Rationale/ 
Reference 

USEPA, December 2002 

USEPA Region 4, May 2000 
Professional Judgment 

Professional Judgment 

USEPA, August 1997 

USEPA Region 4, May 2000 

USEPA, December 1989 
USEPA. December 1989 

USEPA, December2002 
USEPA, August 1997 

USEPA, July 2004 

Professional judgemeni 

USEPA, May 1993 

Professional judgement 
USEPA, August 1997 
USEPA, July 2004 

USEPA, July 2004 

USEPA, July 2004 

USEPA, July 2004 

USEPA Region 4, May 2000 

USEPA, December 1989 

USEPA, December 1989 

Cancer Ingestion lntake(RME) = 3.9tE·06 
Noncancer Ingestion lntake(RME) = 2.74E·05 

Cancer Ingestion lntake(CTE) = 1.30E-06 
Noncancer Ingestion lntake(CTE) = 1.83E·05 

Cancer Dennal lntake(RME) = 8.56E·01 
Noncancer Dermal Intake( AME) = 5.99E+OO 

Cancer Dermal lntake(CTE) = 4.28E·01 
Noncancer Dermal lntake(CTE) = 5.99E+OO 

• 

Intake Equation/ 

Model Name 

Chronic Dally Intake (COi) (mg/kg-day)= 

f;;lll! x IR ~ ET ~ EF x liQ 
BWxAT 

The equations and parameters for 

for estimating DAevent and the chemical· 

specific dermally absorbed dose from 

water (DAD) are provided In Section 6.2.4.' 

of the text. 

USEPA, July 2004 

SWMU16SWTrespRME.xls 



CALCULATION OF DAevent ·EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
ADOLESCENT TRESPASSERS· REASONABLE MAXIMUM EXPOSURE (RME) 

SITE NAME: 
LOCATION: 
DATE: 

REFERENCES: 

DERMAL CONT ACT: 

11,;ttEMICAL. 

Tetrach1oroetnene 
2,4-Dlnitrotoluene 
Aluminum 
Antimony 

11ron 
Lead 
Manaanese 
I Vanadium 

• 

SWMU 1~ ·OLD SOUTHSIDE LANDFILL 
NWS CHARLESTON, SOUTH CAROLINA 

09/20/05 

U.S. EPA, July 2004 

DAD .. (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD,. DERMALLY ABSORBED DOSE (MGiKGIDAY) 

DAevent .. ABSORBED DOSE PER EVENT (MG/CM 2/EVENn 

A= SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM 2
) 

EV• EVENT FREQUENCY (EVENTSt'DAY) 
ED= EXPOSURE DURATION (YEARS) 
EF =EXPOSURE FREQUENCY (DAYSt'YEAR) 

BW'" BODY WEIGHT(KG) 
AT"' AVERAGING TiME (DAYS) 

SWCONC. ORGANIC OR t* (HR) tevent 
{mg/L) INORGANIC? 

7.00E·04 0 2.18E+OO 1.SOE+OO 
4.0u.,..04 0 2.69E+OO 1.SOE+OO 
1.10E+01 I 1.Svc+OO 
1.18E-02 I 1.SOE+OO 
9.98E+OO i 1.50E+OO 
4.40E-03 i 1.SOE-i-00 
3.88E·01 i 1.SOE+OO 
2.42E·02 I 1.SOE+OO 

FOR INORGANICS: 

FOR ORGANICS: 

T(HR) 

9.06E·01 
1.12E+OO 

• 

DAevent .. Kp x C x tevent x CF 

IF tevent < I'. DAevent = 2FA x Kp x C x CF x (6T x tevenV3.1416)0
·
5 

IF tevent > r, DAevent =FA x Kp x c x CF x ((tevenV(1 + B)) + (2T x ((1+3B+3e2)/(1 + B)2
))) 

WHERE: FA= FRACTION ABSORBED (DIMENSIONLESS) 
Kp = PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C =CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent .. DURATION OF EVENT (HR/EVENn 

CF= CONVERSION FACTOR (1L/1000 CM") 

I'" TIME IT TAKES TO REACH STEADY·STATE (HOUR/EVENT) 
T = LAG TIME (HOUR/EVENT) 
B. =BUNGE MODEL CONSTANT (DIMENSIONLESS) 

Kp{CM/HR) B FA DAevent 

3.34E·02 1.66E·01 1 7.54E·08 
3.08E·03 1.60E·02 1 4.42E·09 
1.00E·03 1 1.65E·05 
1.00E·03 1 1.77E·08 
1.00E·03 1 1.SOE·OS 
1.00E-03 1 6.60E·09 
1.00E·03 1 5.82E·07 
1.00E-03 1 3.63E·08 

• 



• 

Exposure 
Route 

Ingestion 

Dermal 

Scenario Tlmeframe: Future 
Medium: Surlace Water 
Exposure Medium: Surlace Water 
Exposure Poln~ Entire SWMU 16 
Receptor Population: Trespassers 
Receptor Aae: Adolescent (7 • 16 vaara) 

Chemical Medium 
of Potential EPC 
Concem Value 

Tetrachtoroethene 7.00E·04 

2,4-Dlnltrotoluene 4.00E·04 

Aluminum 1,10E+01 

Antimony 1.18E·02 

Iron 9.98E+oo 

Lead 4.40E·03 

Manganese 3.88E·01 

Vanadium 2.42E·02 

(total) 

Tetrachloroethene 7.00E·04 

2,4·Dlnltrotoluene 4.00E·04 

Aluminum 1.10E+01 

Antimony 1.18E·02 

Iron 9.98E+oo 

Lead 4.40E·03 

Manganese 3.88E·01 

Vanadium 2.42E·02 
(total) 

• 
TABLE 7.10 • REASONABLE MAXIMUM EXPOSURE {RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE WATER 

SWMU 18 • OLD SOUTHSIDE LANDFILL 

NWS CHARLESTON, SOUTH CAROLINA 

Medium Route Route EPC Intake Intake Reference 
EPC EPC EPC Selected (Non-Cancer) (Non•Cancer) Dose 
Unlla Value Units for Hazard Units 

Calculatton (1) 

mglL 7.00E·04 mg/L M 1.9E·08 mg/kg-day 1.00E·02 

mg/l 4.00E·04 mg/l M 1.1E·08 mg/kg· day 2.00E·03 

mg/L 1.10E+o1 mg/L M 3.0E·04 mg/kg· day 1.00E+OO 

mg/L 1.18E·02 mg/L M 3.2E·07 mg/kg·day 4.00E-04 

mg/L 9.98E+oo mg/L M 2.7E·04 mg/kg·day 3.00E·01 

mg/L 4.40E·03 mg/L M 1.2E·07 mg/kg·day 

mglL 3.88E·01 mg/L M 1.1E·05 mg/kg-day 2.40E·02 

ma/L 2.42E·02 ma/L M 6.6E·07 mnll<n.day 1.00E·03 

mg/L 7.00E·04 mg/L M 4.5E·07 mg/kg-day 1.00E·02 

mglL 4.00E·04 mg/L M 2.6E·OB mglkg·day 2.00E·03 

mg/L 1.10E+01 mg/L M 9.9E·05 mg/kg·day 1.00E+oo 

mg/L 1.18E·02 mg/L M 1.1E·07 mg/kg-day 6.00E-05 

mgll 9.98E+OO mg/L M 9.0E·05 mg/kg·day 3.00E·01 

mg/l 4.40E·03 mg/L M 4.0E·OB mglkg·day 

mg/L 3.88E·01 mg/L M 3.SE-06 mg/kg·day 9.60E·04 

ma/L 2.42E·02 ma/L M 2.2E·07 mn/Vn.dav 2.60E·05 

Reference Reference Reference 
Dose Units Concentration Concentration 

Units 

mg/kg·day NA NA 

mg/kg·day NA NA· 

mg/kg·day NA NA 

mg/kg· day NA NA 

mg/kg-day NA NA 

mg/kg·day NA NA 

mg/kg·day NA NA 

mg/kg-day NA NA 

mglkg·day NA NA 

mg/kg·day NA NA 

mg/kg·day NA NA 

mglkg·day NA NA 

mg/kg·day NA NA 

mg/kg·day NA NA 

mg/kg· day NA NA 

malko·day NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 
(1) Specify Medium-Specific (M) or Route-Speclfk: (R) EPC selected for hazard calculation. 

• 

Hazard 
Quotient 

1.9E·06 

5.5E·06 

3.0E·04 

B.1E·04 

9.1E·04 

4.4E·04 

6.6E·04 

3.1E·03 

4.5E·05 

1.3E·05 

9.9E·05 

1.BE·03 

3.0E·04 

3.6E·03 

B.4E·03 

1.4E·02 

1.7E·02 



Exposure 
Route 

Ingestion 

Dermal 

• 

TABLE 8.10 • REASONABLE MAXIMUM EXPOSURE (AME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE WATER 

SWMU 16 ·OLD SOUTHSIDE LANDFILL 

Scenario Tlmeframe: Future 
Medium: Surface Water 
Exposure Medium: Surface Water 
Exposure Point: Entire SWMU 16 
R~ptor Population: Trespassers 
Receptor Age: Adolescent (7 • 16 years) 

Chemical Medium 
of Potential EPC 

Concern Value 

Tetrachloroelhene 7.00E·04 

2,4-Dinltrotoluene 4.00E·04 

Aluminum 1.10E+01 

Antimony 1.18E·02 
iron 9.98E+OO 

Lead 4.40E·03 

Manganese 3.88E·01 

Vanadium 2.42E·02 

(total) 

Tetrachloroathene 7.00E·04 

2,4-Dlnltrotoluen!I 4.00E·04 

Aluminum 1.10E+01 

Antimony 1.18E·02 

Iron 9.98E+OO 
Lead 4.40E·03 
Manganese 3.88E·01 

. Vanadium 2.42E-Cl2 

(total) 

Medium 
EPC 
Units 

mg/L 

mg/L 

mg/L 

. mg/L 
mg/L 

mg/L 

mg/L 

mg!L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 
mg/L 

mg/L 

mg/L 

NWS CHARLESTON, SOUTH CAROLINA 

Route Route EPC Selected Intake Intake 
EPC EPC for Risk (Cancer) (Cancer) 
Value Units Calculation (1) Units 

7.00E·04 mg/L M 2.7E·09 mg/kg·day 

4.00E-04 mg/L M 1.6E·09 mg/kg-day 

1.10E+01 mg/L M 4.3E·05 mg/kg-day 

1.18E·02 mg/L M 4.6E·08 mg/kg-day 

9.98E+OO mg/L M 3.9E·05 mg/kg·day 

.4.40E·03 mg/L M 1.7E·08 mg/kg-day 

3.88E·01 mg/L M 1.5E·06 mg/kg-day 

2.42E·02 mg/L M 9.5E·08 mg/kg-day 

7.00E·04 mg/L M 6.5E·08 mg/kg-day 

4.00E·04 mg/L M 3.8E·09 mg/kg-day 

1.10E+01 mg/L M 1.4E·05 mg/kg-day 

1.18E·02 mg/L M 1.5E·08 mg/kg-day 

9.98E+OO mg/L M 1.3E·05 mg/kg-day 

4.40E·03 mg/L M 5.6E·09 mg/kg~day 

3.88E·01 mg/L M 5.0E-07 mg/kg-day 

2.42E·02 mg/L M 3.1E·08 mg/kg-day 

Cancer Slope Cancer Slope 
Factor Factor Units 

5.40E·01 (mg/kg-day)" 

(mg/kg-day)'' 

(mg/kg-day)'' 
(mg/kg-day)·• 

(mg/kg-day)'' 

(mg/kg·day)"1 

(mg/kg-day)'' 

(mg/kg-day)'' 

5.40E·01 (mg/kg-day)· 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)"' 

(mg/kg-day)'' 

(mg/kg-day)'' 

Total Risk Across All Exposure Routes/Pathways 

• 

Cancer 
Risk 

1.5E·09 

1.5E·09 
3.5E·08 

3.5E·08 

3.6E-08 

• 



• • 
CALCULATION OF DAevent ·EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
ADOLESCENT TRESPASSERS· CENTRAL TENDENCY EXPOURE (CTE) 

SITE NAME: 
LOCATION: 
DATE: 

REFERENCES : 

DERMAL CONTACT: 

CHEMICAL 

Tetrachloroethene 
2,4·Dinitrotoluene 
Aluminum 
Antimony 
Iron 
I Lead 
IManaanese 
I Vanadium 

SWMU 16 ·OLD SOUTHSIDE LANDFILL 
NWS CHARLESTON, SOUTH CAROLINA 

09120/05 

U S EPA J I 2004 .. I UIY 

DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD= DERMALLY ABSORBED DOSE (MG/KG/DAY) 
DAevenl =ABSORBED DOSE PEA.EVENT (MG/CM 2/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONT ACT(CM 2) 
EV., EVENT FREQUENCY (EVENTS/DAY) 
ED= EXPOSURE DURATION (YEARS) 
EF =EXPOSURE.FREQUENCY (DAYS/YEAR) 

BW •BODY WEIGHT(KG) 
AT= AVERAGING TIME (DAYS) 

' 

SWCONC. ORGANIC OR t* (HR) tevent 
(mall) INORGANIC? 

7.00E·04 0 2.18E+OO 1.00E+OO 
4.00E·04 0 2.69E+OO 1.00E+OO 
1.10E+01 i 1.00E+OO 
1.18E·02 I 1.00E+OO 
9.98E+OO I 1.00E+OO 
4.40E-03 i 1.00E+OO 
3.BBE-01 I 1.00E+OO 
2.42E-02 i 1.00E+OO 

FOR INORGANICS: 

FOR ORGANICS: 

T(HR) 

9.06E·01 
1.12E+OO 

• 
DAevent = Kp x C x !event x CF 
IF tevent <I', DAevent = 2FA x Kp x C x CF x (ST x tevent/3.1416)0

·• 

IF tevent >I", DAevent =FA x Kp x c x CF x ((tevent/(1 + B)) + (2T x ((1+3B+3e2)/(1 + B)2
))) 

WHERE: FA= FRACTION ABSORBED (DIMENSIONLESS) 
Kp = PERMEABiLITY COEFFICIENT FROM WATER (CM/HR) 
C =CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent =DURATION OF EVENT (HR/EVENT) 
CF• CONVERSION FACTOR (1 L/1000 CM 3

) 

I" = TIME ITT AKES TO REACH STEADY ·ST ATE (HOUR/EVENT) 
T =LAG TIME (HOUR/EVENT) 
B =BUNGE MODEL CONSTANT (DIMENSIONLESS) 

Kp(CM/HR) B FA DAevent 

3;34E·02 1.66E·01 1 6.16E·08 
3.08E·03 1.60E·02 1 3.61E·09 
1.00E·03 1 1.10E·05 
1.00E·03 1 1.1BE·OB 
1.00E·03 1 9.98E·06 
1.00E-03 1 4.40E·09 
1.00E·03 1 3.BBE-07 
1.00E-03 1 2.42E·08 



Exposure 
Route 

Ingestion 

Dermal 

Scaoarlo Timaframa: Future 
Medium: Surface Water 
Exposure Medium: Surface Water 
Exposure Point EnUre SWMU.16 
Receptor Population: Trespassera 
Receptor Aile: Adolescent (7 • 18 years) 

Chemical Medium 
of Potential EPC 
Concem Value 

Tetrachloroethene 7.00E·04 

2,4-Dinltrotoluene 4.00E·04 

Aluminum 1.10E+01 

Antimony 1.18E·02 

Iron 9.98E+oo 

Lead 4.40E·03 

Manganese 3.88E·01 

Vanadium 2.42E·02 

(total) 

Tetrachloroelllene 7.00E-04 

2,4-Dlnltrotoluene 4.00E·04 

Aluminum 1.10E+01 

Antimony 1.1BE·02 
Iron 9.98E+OO 

Lead 4.40E·03 

Manganese 3.BBE·01 

Vanadium 2.42E·02 
(total) 

TABLE 7.10a • CENTRAL TENDENCY EXPOURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE WATER 

SWMU 18 ·OLD SOUTHSIDE LANDFILL 

NWS CHARLESTON, SOUTH CAROLINA 

Medium Route Route EPC In lake lnlake Reference 
EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose 
Units Value Units tor Hazard · Units 

CalculaUon (1) 

mg/L 7.00E·04 mg/L M 1.3E·OB mg/kg-day 1.00E·02 . 
mg/L 4.00E·04 mg/L M 7.3E·09 mg/kg-day 2.00E·03 

mg/L 1.10E+o1 mg/L M 2.0E·04 mg/kg· day 1.00E+OO 

mg/L 1.18E·02 mg/L M 2.2E·07 mg/kg:day 4.00E-04 

mg/L 9.98E+oo mg/L M 1.8E·04 mg/kg-day 3.00E·01 

mg/L 4.40E·03 mg/L M 8.0E·08 mg/kg·day 

mg/L 3.88E·01 mg/L M 7.1E·06 mg/kg-day 2.40E·02 

mQ/L 2.42E·02 mg/I. M 4.4E·07 ma/kc-day 1.00E·03 

mg/L 7.00E·04 mg/L M 3.7E·07 mg/kg-day 1.00E·02 

mg/L 4.00E·04 mg/L M 2.2E·08 mglkg·day 2.00E·03 

mg/L 1.10E+01 mg/L M 6.SE-05 mg/kg·day 1.00E+OO 

mg/L 1.18E-02 mg/L M 7.1E·08 mg/kg-day 6.00E·OS 
mg/L 9.98E+OO mg/L M 6.0E·OS mg/kg-day 3.00E·01 

mg/L 4.40E·03 mg/L M 2.8E·08 mg/kg·day 

mg/L 3.88E·01 mg/L M 2.3E·08 mg/kg·day 9.60E·04 

mg/L 2.42E·02 mg/L M 1.4E·07 mg/kg-day 2.60E·05 

Reference Reference Reference 
Dose Units Concentration Concentration 

Units 

mg/kg-day NA NA 

mg/kg·day NA NA 

mg/kg-day NA NA 

mg/kg·day NA NA 

mg/kg·day NA NA 

mg/kg-day NA NA 

mg/kg·day NA NA 

ma/kc-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg·day NA NA 

mg/kg-day NA NA 

mg/kg·day NA NA 

ma/ka-day NA NA 

Total Hazard lndex·Acro88 All Exposure Routes/Pathways 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard· calculation • 

• • 

Hazard 
Quotient 

1.3E·06 

3.7E·06 

2.0E·04 

5.4E-04 

6.1E·04 

3.0E·04 

4.4E·04 

2.1E·03 

3.7E·05 

1.1E·05 

6.6E·OS 

1.2E·03 
2.0E·04 

2.4E·03 

5.6E·03 

9.SE·03 

1.2E-02 

• 



• 

Exposure 

Route 

Ingestion 

Dermal 

• 
TABLE 8.10a • CENTRAL TENDENCY EXPOURE (CTE) 

CALCU.LATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE WATER 

SWMU 16 ·OLD SOUTHSIDE LANDFILL . 

Scenario Timeframe: Future 
Medium: Surface Water 
Exposure Medium: Surface Water 
Exposure Point: Entire SWMU 16 
Receptor Population: Trespassers 
Receptor Age: Adolescent (7 • 16 years) 

Chemical Medium 
of Potential EPC 

Concern Value 

Tetrachloroethene 7.00E-04 

2,4-Dlnltrotoluene 4.00E·04 

Aluminum 1.10E+01 

Antimony 1.18E-02 

Iron 9.98E+OO 

Lead 4.40E·03 

Manganese 3.88E-01 

Vanadium 2.42E·02 

(total) 

Tetrachloroethem' 7.00E-04 

2,4-Dinitrotoluene 4.00E-04 

Aluminum 1.10E+01 

Antimony 1.1BE·02 

Iron 9.98E+OO 

Lead 4.40E·03 

Manganese 3.88E·01 

Vanadium 2.42E·02 

(total) 

Medium 
EPC 
Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

NWS CHARLESTON, SOUTH CAROLINA 

Route Route EPC Selected Intake Intake 

EPC EPC for Risk (Cancer) (Cancer) 

Value Units Calculation (1) Units 

7.00E·04 mg/L M 9.1E·10 mg/kg-day 

4.00E-04 mg/L M 5.2E·10 mg/kg-day 

1.10E+01 mg/L M 1.4E·05 mg/kg-day 

1.18E-02 mg/L M 1.SE-08 mg/kg-day 

9.98E+OO mg/L M 1.3E·05 mg/kg-day 

4.40E-03 mg/L M 5.7E·09 mg/kg-day 

3.88E·01 mg/L M 5.1E·07 mg/kg-day 

2.42E·02 mg/L M 3.2E·08 mg/kg~day 

7.00E-04 mg/L M 2.6E-08 mg/kg-day 

4.00E-04 mg/L M 1.SE-09 mg/kg-day 

1.10E+01 mg/L M 4.7E-06 mg/kg-day 

1.18E-02 mg/L M 5.0E·09 mg/kg-day 

9.98E+OO mg/L M 4.3E·06 mg/kg-day 

4.40E·03 mg/L M 1.9E-09 mg/kg-day 

3.88E·01 mg/L M 1.7E-07 mg/kg-day 

2.42E·02 mg/L M 1.0E-08 mg/kg-day 

Cancer Slope Cancer Slope 
Factor Factor Units 

5.40E-01 (mg/kg-day)" 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)" 

5.40E·01 (mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)"' 
(mg/kg-day)·• 

(mg/kg-day)" 

(mg/kg-day)" 

(mg/kg-day)" 

Total Risk Across Ail Exposure Routes/Pathways 

• 

Cancer 
Risk 

4.9E·10 

4.9E·10 

1.4E·08 

1.4E·08 

1.5E·08 



Exposure 

Route 

Ingestion 

Dermal 

TABLE 4.11 
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF ADOLESCENT TRESPASSERS TO SEDIMENT 

SWMU 16 ·OLD SOUTHSIDE LANDFILL 

Scenario Timeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Entire SWMU 16 

Receptor Population: Trespassers 

Receptor Aae: Adolescent (7 • 16 years) 

Parameter Parameter Definition 

Code 

Csoll Chemical Concentration In Soll 

IR Ingestion Rate of Soll 

Fl Fraction Ingested 

EF Exposure Frequencv 

ED Exposure Duration 

CF Conversion Factor 

BW BodvWelaht 

AT·C Averaalna Time (Cancer) 
AT·N Averaging Time (Non-Cancer) 

Csoll Chemlcal Concentration In Soll 

CF Conversion Factor 

SA Skin Surface Arn 

AF Soll to Skin Adherence Factor 

ABS Dermal Absorption Facior (Solid) 

EF Exposure Frequencv 

ED Exposure Duration 

BW BodyWelaht 

AT-C Averaalna Time <Cancer) 

AT·N Averaalna Time (Non-Cancer) 

Unit& 

mo/1<0 

m!J/dav 

unhleas 

davs/vear 

vears 

ko/ma 

ka 

davs 
days 

ma/Im 

ka/ma 
cm2/day 

mg/cm2 

unltless 

dalllllvAar 

vears 

ka 

davs 

davs 

NWS CHARLESTON, SOUTH CAROLINA 

AME AME CTE CTE 

Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max USEPA, December 2002 95% UCL or Max USEPA, December 2002 

100 USEPA Region 4, May 2000 50 USEPA, May 1993 

1 USEPA Region 4, May 2000 1 USEPA, May 1993 

30 Professional Judgment 30 Professional Judgment 

10 USEPA Region 4, May 2000 5 Professional Judg01ent 

1.0E·06 ·- 1.0e-06 ... 
45 USEPA Region 4, May 2000 45 USEPA Region 4, May 2000 

25.550 USEPA, December 1989 25,550 USEPA, December 1989 

3,650 USEPA, December 1989 1,825 USEPA. December 1969 

96% UCL or Max USEPA, Oecember.2002 95% UCL or Max USEPA, December 2002 

1.0E-06 ... 1.0E·06 ... 
3,280 USEPA, August 1997 3,280 ~ USEPA. August 1997 

0.2 USEPA, July 2004 0.04 USEPA, July 2004 

chemical specific USEPA, July 2004 chemical specific USEPA, July 2004 

30 ProfesslOnal Judgment 30 Professional Judgment 

10 USEPA ReglOn 4, May 2000 5 Professional Judgment 

45 USEPA Region 4, May 2000 45 USEPA Region 4, May 2000 

25,550 USEPA. December 1989 25,550 USEPA, December 1989 

3,650 USEPA. December 1989 1,825 USEPA, December 1989 

1 COi • Chronic Dally Intake 

Dally Intake Calculations 
Ingestion Intake= (IA x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake· AME = 2.61 E-08 
Noncancer Ingestion Intake • AME = 1.83E-07 

Cancer Dermal Intake • AME = 1 ;71 E-07 
Noncancer Dermal Intake • AME = 1.20E·06 

SWM.dTrespRME.xls Table4 

Cancer Ingestion Intake • CTE = 6.52E-09 
Noncancer Ingestion Intake • CTE = 9.13E-08 

Cancer Dermal Intake - CTE = 1.71 E-08 
Noncancer Dermal Intake • CTE = 2.40E·07 

• 

Intake Equation/ 

Model Name 

Ingestion COi '' (mg/kg/day) = 
QliQ!i x IR x Fl x !iF x !;Q ~ QF 

BWxAT 

U.S. EPA, December 1989 

Dermal COi"' (mg/kg/day) = 
QliQH x QE x :ill x AE x A§li x !;F x ~D 

BWxAT 

U.S. EPA, December 1989 

• 



• 

Exposure 
Route 

Ingestion 

Dermal 

• 
TABLE 7.11 • REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON.CANCER HAZARDS FROM EXPOSURE OF ADOLESCENTTRESPASSERS TO SEDIMENT 
SWMU 16 ·OLD SOUTHSIDE LANDFILL 

Scenario Tlrneframe: Future 
Medium: Sediment 
Exposure Medium: Sediment 
Exposure Point: EnUre SWMU 16 
Receptor PopulaUon: Trespassers 
Receptor Aae: Adolescent (7 - 16 vears) 

Chemical Medium 
of PotenUal EPC 
Concern Value 

BENZO(A)PYRENE 1.60E-01 
BENZO(B)FLUORANTHENE 1.10E+OO 

(total) 

BENZO(A)PYRENE 1.60E-01 
BENZO(B)FLUORANTHENE 1.10E+OO 

(total) 

Medium Route 
EPC EPC 
Units Value 

mg/kg 1.60E-01 
molko 1.10E+OO 

mg/kg 1.SOE-01 
mo/ko 1.10E+OO 

NWS CHARLESTON, SOUTH CAROLINA 

Route EPC Intake Intake Reference Reference 
EPC Selected (Non-Cenc;er) (Non-Cancer) Dose Dose Units 
Units for Hazard Units 

Calculation ( 1) 

mg/kg M 2.9E-08 mg/kg-day mg/kg-day 
mg/ka M 2.0E-07 molko-dav mg/kg-day 

mg/kg M 2.SE-08 mg/kg-day mg/kg-day 
mo/ko M 1.7E-07 mg/kg-day mg/kg-day 

• 

Reference Reference Hazard 
Concentration Concentration Quotient 

Units 

NA NA 
NA NA 

NA NA 

NA NA 

Total Hazard Index Aero&& All Exposure Routes/Pathways 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation: 

Dennal Absorption Fraction from Soil(ABSl !USEPA. July 20041; 

PAHs • 0.13 

SWMU16SedTrespRME.xls Table7 9/20/2005 1 :42 PM 



TABLE 8.11 • REASONABLE MAXIMUM EXPOSURE (AME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SEDIMENT 

SWMU 16 •OLD SOUTHSIDE LANDFILL 

E)(Jlosure 
Route 

ngestion 

Oe!mal 

Scenario Timeframe: Future 
Medium: Sediment 
Exposure Medium: Sediment 
Exposure Point: Entire SWMU 16 
Receptor Population: Trespassers 
Receptor Age: Adolescent (7 ·.HI years) 

Chemical Medium 
of Potential EPC 

Concem Value 

. 1.60E-01 
1.10E+OO 

1.60!'·01 
1.10E+OO 

NWS CHARLESTON, SOUTH CAROLINA 

j.ledium Route Route EPC Selected 
EPC EPC EPC for Risk 
Units Valua Untts Calculation (1) 

g 1.60E-01 mg/kg M 
1.10E+OO mg/kg.· M 

mg/kg 1.eoe-01 mg/kg M 
1.10E+OO mg/kg M 

(1) Specify Medium-Speellic (M) or Roul..Sl>fCillc (R) EPC seleoled !or risk calculation. 

Dermal Ab19rpt19n Fractl2n from Soi!IABS) !USEPA, JY!Y 2QQ4l: 
PAHs•0.13 

SWM.edTrespRME.xls Table.a • 

Intake 
(Cancer) 

4.2&09 
2.9E-08 

3.6E-09 
2.4E·08 

Intake 

(Cancer) 
Units 

Cancer Slope 
Factor 

Cancer Slope 
Factor Units 

(mg/kg-dayr 

(mg.lkg.dayr' 

Cancer · 
Risk 

3.0E·OS 
:i!.1E·08 
&.1E·08 

2.6E·08 
1.SE·OS 
4.4E·08 
9.$E·08 

9/20/2005 1 :42 PM • 



• 

Exposure 
Route 

Ingestion 

Dermal 

• 
TABLE 7 .. 11a • CENTRAL TENDENCY EXPOURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SEDIMENT 
SWMU 16 ·OLD SOUTHSIDE LANDFILL 

Scenario Timeframe: Future 
Medium: Sediment 
Exposure Medium: Sediment 
Exposure Point: Entire SWMU 16 
Receptor Population: Trespasael8 
Receptor Age: Adolescent (7. 16 yea18) 

Chemical Medium 
of Potential EPC 
Concern Value 

BENZO{A)PYRENE 1.60E·01 
BENZO{B)FLUORANTHENE 1.10E+OO 

(total) 

BENZO{A)PYRENE 1.60E·01 
BENZO{B)FLUORANTHENE 1.10E+OO 

(total) 

Medium Route 
EPC EPC 
Units Value 

mglkg 1.60E·01 
ma/ko 1.10E+OO 

mg/kg 1.60E-01 

ma/ko 1.10E+OO 

NWS CHARLESTON, SOUTH CAROLINA 

Route EPC Intake Intake Reference Reference 
EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units 
Units tor Huard Units 

Calculation ( 1) 

mglkg M 1.5E-08 mg/kg-day mg/kg-day 
ma/ko M 1.0E·07 mg/kg-day mg/kg-day 

mg/kg M 5.0E-09 mg/kg-day mg/kg·day 
mg/kg M 3.4E·OB mg/kg-day mo/kc·day 

• 

Reference Reference Haiard 
Concentration Concentration Quotient 

Units 

NA NA 
NA NA 

NA NA 
NA NA 

Total Hazard Index Across All Expoeure Routee/Pathwaya 
(1) Specify Medium-Specific (M) or Route·Speclflc {R) EPC selected for huard calculation. 

D1irmal Absorotlon Fraction from Soil(ABSl IUSEPA. July 2004); 

PAHs·0.13 

SWMU 16SedTrespCTE.xls Table7 9/20/2005 1 :42 PM 



Exposure 
Route 

Ingestion 

Dermal 

TABLE 8.11a • CENTRAL.TENDENCY EXPOURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SEDIMENT 

SWMU 16 ·OLD SOUTHSIDE LANDFILL 

Scenario Tlmeframe: Future 
Medium: Sediment 
Eicposure Medium: Sediment 
Exposure Point: Entire SWMU 16 
Receptor Population: Trespassers 
Receptor Age: Adolescent (7 • 16 years) 

Chemical Medium 
of Potential EPC 

Concem Value 

Bt:NZ0\1'Jr-YRcNc 1.601:-01 
BENZ0(6)FLUORANTHENE 1.10E+OO 
(total) 

BENZO(A)PYRENE 1.60E-01 
BENZO(B)FLUORANTHENE 1.10E+OO 
(total) 

Midi um 
EPC 
Units 

mglKg 
malkg 

mg/kg 
mg/ka 

NWS CHARLESTON, SOUTH CAROLINA 

Route Route EPC Selected Intake Intake Cancer Slope 
EPC EPC for Risk (Cancer) (Cancer) Factor 
Value Units Calculation (1) Units 

1.aoE-01 mg!Kg M 1.0E·09 mglkg·day ·7.3E+OO 
1.10E+OO ma/k(J M 7.2E·09 malkg·dav 7.3E·01 

1.60E-01 mg/kg M 3.6E·10 mg/kg·day 7.3E+OO 
1.10E+OO mglka M 2.4E·09 mg/kg·day 7.3E·01 

Cancer Slope 
Factor Units 

\mgtKg·aay) 
(mg/kg·day)" 

(mg/kg·day)" 
(mglkg·day)"' 

Total Risk Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 
0jj[!D8! Ab§otD!IOD fi;actlon from So!llAB§l IUSEPA. July 20041: 

PAHs • 0.13 

SWM,edTrespCTExls Tables • 

Cancer 
Risk 

7.6E·09 
5.2E·09 
1.3E·08 

2.6E·09 
1.8E·09 
4.4E·09 
1.7E·08 

9/20/2005 1 :42 PM • 



• 
Medium 

Sol 

Sol 

Groundwater 

Scenarb Tlmeframe: Futuf8 
Rtceptor Population: ConstructionlExcavllion Workers 
Rtceptor A e: Adu• 

Soi 

SoU 

Expo1ure 

Point' 

Chemical 

su~ac• SoU Ble(2-E1hylhoxy1)phlhalate 

Aroclor·1254 

Antimony 

Barium 

ChromkJm 

Load 

Sub.urf8'• Soi &.nzo(a)anthracena 

Benzo(a)pyrena 

81JftZO(b)fluOfanthen• 

Aroclor•1260 

alpha·BHC 

gamma.SHC (Llndane) 

Aluminum 

An11mony 

ArHnk: 

Barium 

Cadmium 

Chromium 

Cobol 

Copp8r 

Iron 

M1n9anffll 

Mercury 

Nickel 

SllVer 

Thallum 

Vanadklm 

Zinc 

• 
TABLE 9.1. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS ANO HAlARDS FOR COPC1 ·CONSTRUCTION/EXCAVATION WORKERS 

SWMU 18 ·OLD SOUTHSIDE LANDFILL 

NWS CHARLESTON, SOUTH CAROLINA 

carcinoganlr;: 'Risk 

Ingestion lnhalatCn 

U-07 

6.E-07 

6.E·06 

Dermal 

1.E·07 

2.e-01 

·'· ., ,, :, _\:Totic,R)iic~:s~dateJo1 

2.e-oe 6.£·10 

2.E-oe 8.E-09 

2.E-oe 8.E·10 

2.E-11 e.e.12 

2.E·11 B.E·12 

1.E-08 5.E-oll 

. 4.E-o9 1.E-09 

t.E·10 3.E·11 

1.E-11 2.E-12 

2.E-07 2.E-08 

Eicpoeura 

Routes Total 

Chemical 

S.E-07 Bil(2·Ethy11exyl}phthalala 

B.E-07 Aroclor·1254 

e.E-06 

8.li4ie 
2.E·09 

3.E•OS 

3.E-09 

3.E-11 

3.E·11 

2.E-OS 

5.E-09 

1.E-10 

2.E-11 

:i.E-o7 

Antimony 

Barium 

Cadmium 

Chromium 

Lead 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Calbazole 

Aroclor-1254 

Aroclor-1260 

alpha-SHC 

gamma.SHC (Llndane) 

Aluminum 

Antimony 

Al'Mnlc 

Batlum 

Chromium 

CQbal 

Iron 

Nk:kll 

s ..... 
ThalDum 

Vanadium 

Zinc 

Pl'inary 

Taraet Oraan 

L"9r 

lmmunolDgC8' 

Blood 

Kldn.y 

Kidney_ 

Fetotoxk;ltyJGS/Bone 

.... 

Immunological 

Kidney, Liver 

BodyWe~h1 

Blood 

Skin, CVS 

Kidney 

Kldnoy 

Fetoto>OOty/GSISon• 

NA 

GaetrolntMIWlal 

Gaetrolnt99Qial 

CNS 

CNS 

BodyWe~hl 

Sim 

L"9r 

Har Lou 

Blood 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Denna! 

1.E-01 3.E·D2 

1.E+OO 4.E-01 

1.E..01 

3.E-04 

4.E-02 2.E·03 

7.E-02 4.E-01 

T-QfalHaiatd lnde~Across Su.fact Sol. ·. 

2.E-02 B.E·D3 

3.E-06 3.E-07 

1.E-02 

1.e-02 

3.E-02 2.E-o3 

1.E·D3 

1.E-oa e.E-04 

1.E-02 

2.E-04 

1.E-02 

7.E-02 

2.E-o3 

3.E-04 

2.E-03 

1.E-03 

'1.E-03 

3.E-02 

2.E-02 
·,, · ·· · · '·T~I· HlzaKt.;1nit• ACl'Ot4 Subsurface SoP 

EJrPOsur& 

Routes Total 

1.E-01 

1.E+OO 

t.E-0.1 

3.E·D4 

4.E·02 

4.E·01 

2.e-...00 

3.E-02 

3.E·06 

1.E·02 

1.E-02 

3.E-02 

1.E-03 

1.E-o2 

1.e-02 

2.E-04 

1.E-02 

7.E-02 

2.E·D3 

3.E-04 

a.E-o3 

t.E-03 

9.E·03 

3.E-02 

2.E-02 

2.e-01 

GroundWat« Groundwater Trlchbroethane 2.E-09 1.E-09 4.E-09 Trichloroeth9ft• CNS 1.E-04 1.E.05 2.E-04 

L"9r I I 1.E-o3 1.E-o3 
rB-.-~--E-lh-yl\exyl)p~~hlh~ •• -.~~~+-,~~--i~~~-+~,-.e-.. -.-+~~ •. -E-oe~~-+-S1e-(-2-.e-lh-y1h-oxy1)p~-hlha~.-,.~~+-~~~~--ii--~~-+~~~-+~~~-t-~~~~-1 

,' 

Total Lltitr'HI• 

Total Kidney HI• 

Total CVS HI• 

Total Skin HI• 

Toti! Immune Syttem HI• 

Total Fetotoldcl)' HI• 

,·,, 
TOial •·i•z•rd=i1'd~X Acroai Gr0Undwater 1.E-<>3 

,, 

·rota!Hl.iard 11id9x Aor011 Sot and Groundwater 2'.E+DO 

T1rae1 Oraan AnaM I 

1.E-01 

6.E-02 

3,E-02 

3.E-o2 

1.E+OO 

4.E-01 

Total CNS Ht 11 1--2_.e_.03_-i 

Total Bbod HI• 1--......;1;;;.E'-'·D.;.1 _. ~ 

Total Bon• HI• 1---•;;;·E-·D_1 --i 

Total Gutrolntntlnal System HI• t--'~·E.-·0_1 --i 

Total Hai HI• 1--....;;3;;;.E'-'·D.;,2 _-i 

Total Body Weighl HI• ..._..-2;.;;.Eo..;·D.;,2 _ _. 

• 



Medium 

Soll 

•• 

Scenario Timeframe: Current/Future 

Recep!Or Populelion: Occupational Workora 

ReceDtor Aao: Adult 

Exposure 

Medium 

Expo1ure 

Point 

Chemical 

Soll Surface Soll Bla(2-Elhythexyt)phlhalate 

Aroclor-1264 

Antimony 

Barium 

Cadmium 

Chromlum 

TABLE 9.2. REASONABLE MAXIMUM EXPOSURE (AME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - OCCUPATIONAL WORKERS 

SWMU 16 ·OLD SOUTHSIDE LANDFILL 

Ingestion 

2.e-0s 

3.E-05 

NWS CHARLESTON, SOUTH CAROLINA 

Carcinogenic Risk 

Inhalation 

1.E-06 

Dermal 

2.E-05 

3.E-06 

Expoaure 

Routea Total 

4.E-05 

7.E-05 

1.E-06 

Chemical 

Bla(2·Elhythex)'l)phlhalate 

Aroclor-1254 

Antimony. 

Barium 

Cadmium 

Chromium 

Lead Lead 

Total Liver HI • 

Total Kidney HI • 

Total Immune System HI • 

Tolal Fetotoxiclfy HI • 

• 

Primary 

Taraot Oraan 

Liver 

Immunological 

Blood 

Kidney 

Kidney 

Fototoxlcify/G$1Bone 

4.E-01 

1.E-01 

5.E+OO 

2.E.01 

Non-Carcinogenic Hazard Quotient 

ingestion lnhalallon Dermal 

2.E-01 2.E-01 

2.E+OO 2.E+OO 

3.E-01 

9.E-04 

1.E-01 1.E-02 

2.E-01 3.E-03 

Tolal Blood HI • 

Total Bone HI 111 

Total Gastrolnlestlnal Syatem HI • 

Exposure 

Routes Total 

4.E·01 

5.E+OO 

3.E.01 

9.E·04 

1.E-01 

2;e.01 

6.E+OO 

3.E-01 

2.E-01 

2.E·01 

• 



• 

SUlfaoeWalor 

ISCenarlo Tlmalrame: CUnanl/FUlin 
Roceplor PopUatlon: Tra-11 
RecaplorAge: A- . 

Modlun Polnl 

Sol Surlace Sol · Bll(2·E1h)t1elcyf)phlh 

Arodor·1254 

Antimony 

Cadmkln 

Sediment BENZO(A)PVRENE 

BENZO(B)FLUORANlliENE 

.. :.:..· .. ····:: . :: 

Surlace Water Surlaee Water 

2,4-0lnltrotoluona 

Antimony 

!ton 

Lead 

Vanadlun 

1·:·: ... ·: .. 
. :' •·· .. : 

• 
TABLE 9.3. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZAROS FOR COPCs • ASOLESCENT TRESPASSERS 

BWMU 18 • OLD SOUTHSIDE LANDFILL 

2.E-<16 

3.E.()8 

3.E-08 

2.E-08 

NWS CHARLESTON. SOUlli CAROLINA 

Dennal 

f.E-<16 

2.E.()8 5.E-<16 

3.E-08 5.E-08 

2.E-08 4.E-08 

Chemical 

Arodor·1254 

AnttlTlony 

Cadmkln 

.·· •' .· 

BENZO(A)PYRENE 

BENZO(B)FLUORANlliENE 

Prlrn"'I 

Teruel Orgao 

Blood 

Fetotoldctty/GS/Bcne 

Non-Ca""'1ogeric Hazard Quotlofd 

lngostton lnhala.Uon Denna! 

5.E-02 3.E-o2 

5.E-01 4,E-01 

5.E-02 

2.E-04 

2.E<>2 3.E.o:! 

3.E-o2 7.E-05 

E'lc'pOsure 

RoulHTotal 

7.E-02 

9.E·01 

5.E-02 

2.E-04 

2.E-o2 

3.E-02 

, .. ·.. ...... : :; "· ....... .. Total Hatard Index AOi.>11 sadlri18ni 

1.E-09 3.E-08 4.E-08 Tetrac:hkNcethene 

2,4•0lnlt10loluone 

Ai\mlnum 

Antimony 

Iron 

Lead 

Vanaditm 

·' .... ... ··. 

Total Uver HI • 

Total Kidney Hf• 

Total CVS HI• 

Total lrnmlh Syslern HI • 

Total Fetolo>dcity HI• 

Total Body Walgh1 HI• 

2.E-08 5.E-05 5.E-05 

5.E-06 1.E-05 2.E-05 

Body Weight 3.E-04 1.E-04 4.E·04 

Blood 8.E-o4 2.E.o:! 3.E-03 

9.E-04 3.E-04 1.E-03 

CNS 4.E-04 4.E.o:! 4.E·03 

Hair Loss 7.E-04 8.E-03 9.E·03 

.· • Total Haun! -XAOR>6SSui1ace Water 2.E-02 

. . 

T11f991 Oraon AMlyal 

7.E-02 

2.E-o2 

2.E-05 

9.E-01 

3.E-o2 

4.E-04 

!.E..00 

Tola! CNS HI• 4.E-03 
1-------1· 

Total Blood HI• S.E'-02 
t------t 

Total Bor.e HI• t--3_.e_-0_2_--t 

Tola( Gastn>tntestlnal System HI. t--4..;..e-.-0.-2.._--t 

Total Hair HI ... ,__9;.;..e-.<>.-3..__. 

• 



........ 

SOI 

Sol 

• 

Scenario Tm.frame: Futuni 
Receptor Population: Col\llrueten/Excavatlon Workera 
Rec lor A e: Adull 

Sol 

Sol 

E'llPOIUl9 Cheml:a\ 

Point 

Surlico Sol Blo{2.£thylhexyl)ph1halato 

Aroclor· 1254 

Antimony 

Barium 

Cadmk.lm 

Chromium 

Load 

Subfurface Soll hnzo(•)anthrac::tn• 

Benzo(a)pyrtin• 

Benzo(b)fluoranthaM 

Cai'bazolll 

Chryaant 

Aroclor•1254 

Aroc\or·1260 

gamma·BHC (Lindana) 

Aluminum 

Antmony 

Cadmium 

Chromium 

Iron 

Mercury 

Sllllor 

Thdlum 

Vanadium 

Zinc 

TABLE 9, 1 a, CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC1 • CONSTRUCTIONIEXC:AVATION WORKERS 

SWMU 16 ·OLD SOUTHSIDE LANDFILL 

NWS CHARLESTON, SOUTH CAROLINA 

carc\noganl: ~Ilk Chem"lcal 

Ingestion Inhalation Dermal Expoaur1 Prina,Y 

RoutMTotal Taraet Oraan 

4.E·D7 4.E-OB 4,E-07 B~(Mlhylhexyl)phlhala1e Lillor 

6.E-07 8.E-08 6.E-07 Aroclor·1254 Immunological 

Antimony Blood 

Barium Kidney 

Cadmium Kidney 

4.E-06 4.E-06 Chromium FetotoK:ltylGSIBone 

Lead 

: Totat Rlik' ACt<iff $~r1.~.:Sot .· ·s.e-oe ... . 

2.E-09 2.E·10 2.E-09 Btnzo(a)anthracent 

2.e.oa 3.E.oa 2.E.08 Benzo(a}pyrena 

2.E-09 3.E·10 2.E-09 B1nzo{b )fkloranthena 

2.e.11 3.E•t2 3.E•11 Carbuole 

2.E·11 3.E•12 2.E·11 Chl)Wena 

1.E-OB 2.E-09 t.E-08 Atoclor·1254 Immunological 

•.E-09 5.E·10 4.E-09 Arocbf·1260 

1.E·10 1.E·11 1.E·10 alpha-BHC 

1.E·11 6.E·13 1.E·11 garnm•·BHC (Llrldane) Kidney, LM!r 

Aluminum BodyWolght 

Antinony 

2.E-07 5.E.09 2.E-07 Amnk: Skin, CVS 

Barium Kidney 

Cadmium Kidney 

Chromlu~ Fatotoxtcly/GS/Bone 

Cobal NA 

COppar Gas1rolnteatllial 

Iron Gaetrolntff11nal 

Mangan.,. CNS 

Marcwy CNS 

NCktl Body Weight 

Sliver Skin 

Thalum Liver 

Vanadium Halrloaa 

Non·Carclnogenlc Huard Ouotllnl 

lngastbn lnhallt~n Dermal E)Q)Oaure 

Routes Total 

1.E-01 1.E-02 1.0·01 

1.E+OO Le-01 1.E+OO 

t.E-01 1.E·01 

3.E-04 3.E·04 

4.E-02 B.E·04 4.E-02 

7.E-02 2.E-01 3.E-01 

Total Haze,rd Index A~r0a$ sUrr8ce s01 2.E+OO 

2.E-02 3.E-03 2.E.02 

3.E·06 1.E.07 3.E..06 

1.E-02 1.E·02 

1.E·02 '\.E..02 

3.E-02 8.E« 3.E-02 

1.E-03 t.E·03 

1.E-02 3.E-04 1.e.02 

1.e-02 1.E..02 

2.E-o4 2.e« 

1.E-02 1.E-02 

7.E-02 7.E-02 

2.E-03 2.E-03 

3.E-04 3.E-04 

2.E•03 2.E..03 

1.E-03 1.E-03 

9.E-03 9.E·03 

3.E-02 3.E·02 

2.E-02 

2.e-o1. 

Groundwater C'ilroundwatw TrlchbrOethltM 1.E-09 8.E·10 2.E..o& Trlchloroathtn• CNS 8.E-05 9,E..08 S.E·OS 

Blo(2.£tllythexyl)phtl I I 3.1-00 3.E-09 Blo{Hthythuyt)phthalato I Ltvor I I I 7.E-04 7.E-04 

• 
fotaJ LMN"HI• 

Total l(ldney HI. 

Total CVS HI. 

fo1al$klnHI• 

Total lmmun• Syltem HI• 

Total Fetotoxlcty HI• 

Taraet Oraan Analval 

1.E-01 

6.E.()2 

3.E-02 

3.E-02 

1.E+OO 

3.E.01 

&,E:.04·· 

:i:e+oo . 

Total CNS HI• l--2;;.E:.-03----1 

Total Blood HI• 1--1_.e-..-0_1_,--1 

Total Bon• HI. ,__3;;.E;:.·.;.01'---1 

TolaJ G81tlOlntNllnal Systtm HI'!' 1--3'".e:.-o-.1_-l 

Total Hair HI• 1-_a_.e-.-0_2_-l 

Total Body Weight HI 11 ,_......;2::;.E:.·0;;;2;..._, 

• 



• 

-
Soll 

Scenario Tlme1ramo: CUrrenl/F'*'"' 

~rPopU811on: ~lloMl\'lork.,. 

~or Age: Adi.« 

E""°"""' Elll'OIUl9 - Poln1 

Cl'emlcal 

Soll SUrfaceSol Bls(2-E1hyihexyi)ph1halato 

AR>clor-1254 

Antimony 

eamm 
C-lun 

Chramlun 

Load 

• 
TABLE 9.2a. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS ANO HAZARDS FOR COPCS ·OCCUPATIONAL WORKERS 

SWMU 18 • OLD SOUTHSIDE LANDFILL 

NWS CHARLESTON, SOUTH CAROLINA. 

Ca"'1ogerie Risk Ctvlmlcal 

lngosllon 11Nla1lon Denna! EJ1P01Uni 

RoulaaTotal 

4.E-06 5.E-07 4.E-08 Bls(2-l:tllylhaxyl)phli1alato 

e.E-06 1.E-08 7.E-08 Aroc:lor·1264 

Antimony 

Bal1Um 

~lum 

4.E-07 4.E-07 Chromlun 

Load 

Primary 

Taraet Orgon 

Uwr 

lmmi.mloglcal 

Blood 

Kidney 

Kldnoy 

Folotoxlclly/GSIB-

··. > ·.' . '''.·.-":' ··.•· 'tota1Ria!<Ac~~ac4l$0il · .. t.E-05 .. ' . ·.·· . .. 

't-1-Anolyal 

Tolal Uver HI• 1---1"'.E"--0"'1"'---i 
Total Kidney HI" ._ __ s;;;,.E;;..-0,;;2;;,,__.f 

Total lmmlilD System HI• 1---1_.e_.oo __ . --1 

Total FetOloxlc;tty HI,. 8.E-02 

Nort-Con:ll'cgenc Hazard Quotient 

lnge6llon lr'NlaUon Donn al Eicposure 

Routes Tolal 

1.E-01 1.E-02 1.E-01 

1.E..00 2.E-01 1.E.00 

1.E-01 1.E-01 

4.E-04 4,E-04 

4.E-02 1.E-03 S.E·02 

a.e-02 2.E-03 a.e-02 

Total Hliard Index AcroSs Sulface SoU 2.e+Oo 

Total Blood HI. ~--1.e;;..-0_1_-1 

Total Bona HI. ~-·'-.E"-·"'02""--1 

Total Gastrolnte&Unal System HI"' .__a.;,;.e;;..-0...;2""---' 

• 



ISC8narlo Tlmolramo: C\JINIV/FUl\lf9 
R_.,iorP"""811on: T_...,. 
R_.,iorAge: AdolNcenl 

- EllPOIU19 E"'°llUIV etwftloal - Point 

Sol Soll Surtac:eSoH Bla(2-Eltlylhal<)1)1ltdhalalo 

Aroclor·1254 

Antimony 

Ball11n 

Cadmium 

Ch!Cmlum · 

Load 
'· .•: .:. ~ '. ,' 

Sedlmenl - Sodlmenl BENZO{A)PYRENE 

BENZO(B)FLUORANTHENE 

<.·· 
SUrlacaWaler Surface Waler SUrface Water 

2.4·0lnllrotoluone 

Alumlrun 

Antimony 

Iron 

Lead 

Manganese 

• 

TABLE 9.3a. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. • ASOLESCENT TRESPASSERS 

SWMU 16 • OLD SOUTHSIDE LANDFILL 

6.E-07 

7.E-07 

8.E-09 

NWS CHARLESTON, SOUTH CAROLINA 

Corclnogerlc Risk 

lrdlalaUon Denna! 

1.E-07 

2.E-07 

6.E-09 

3.E-09 

El!pOIUl9 

Routes Total 

Chomloal 

6.E-07 Bls(2·EltlyihaX)1)phlhalalo 

9.E-07 Atoelol'1254 

Anllmony 

Barlllll 

Cadmium 

6.E-09 Chromium 

Lead 

1.E-08 BENZO(A)PVRENE 

5.E-09 2.E-09 • 7.E-09 BENZO(!l)FLUORANTHENE 

5.E·10 1.E-08 1.E-08 

• 

Totrachloroolhana 

2.4·0tntrotoluene 

Alunlrun 

Antimony 

Iron 

Vanadl11n 

Total Liver HI. 

Tolal Kidney HI. 

Total CVS HI• 

Total lmmll10 Sys1om HI • 

Total Fototoxlclty HI• 

Tolal Body Weight HI • 

Non-Con:lnogorio Hazard Cuollenl 

Primary lngesllcn lrhalaUon Oennal Exposure 

Targetnm.n Routes Total 

Uvor 2.E-02 6.E-03 3.E·02 

lmmunologlcal 2.E-01 8.E-02 3.E-01 

Blood 3.E-02 3.E-02 

Kidney 8.E-05 8.E-05 

Kidney t.E-02 5.E-04 t.E-02 

FelotoldcltyJGSIBono 2.E-02 3.E-05 2.E-02 

Total Hazard Index Across Surlace Soll 4.E-01 

Toiiil HaUrd Index'"''°" Bedlinord 
Live< 1.E-06 4.E-05 4.E-05 

CNS, Liver 4.E-06 1.E-05 t.E·05 

BodyWolghl 2.E-04 7.E-05 3.E-04 

Blood 5.E-04 t.E-03 2.E-03 

Ga&trotnlestlnal 6.E-04 2.E-04 8.E-04 

CNS 3.E-04 2.E-03 3.E-03 

Ha~ Loaa 4.E-04 6.E-03 6.E-03 

·., . 'Toto! Hazaitl lndtx Across $\JlfaceWater t.E-02 

• l'otal HazaO! rnde<Acro0s All E~i>athways · 4.E-01 

Torao1 Oraon Analvtl 

3.E-02 Total CNS HI• 1--3;;...E;;..-03.;;..._-I 

1.E-02 Total Blood HI• 3.E-02 
1------1 

1.E-06 Total Bona HI• l--2-.E'-·-02---t 

3.E-01 Total Ga&trolnle&tlnol Sy&tom HI• 1--2;.;';;;.E-0.;;.2;_--I 

2.E-02 Total Hmr HI Ill 6.E-03 ._ ____ .... 
3.E-04 

• 



• 

• 

• 

, SWMU 16 

IEUBK CHILD LEAD MODEL 
AND 

TRW ADULT LEAD MODEL RESULTS 



Calcu. of Preliminary Remediation Goals (PRGs) • 
Calculations of Blood Lead Concentrations (PbBs) • NWS Charleston· SWMU 16, Surface Soil • Construction Worker 
U.S. EPA Technical Review Workgroup for Lead, Adult Lead Committee 

Version date 05/19/03 

Rreial/matemal x x l'etal/matemal PbB ratio 
BKSF x x Biokinetic Slope Factor 

GSD1 x x Geometric standard deviation PbB 

Pb Bo x x Baseline PbB 

IRs x 
. IRs+n x g/day 

Ws x action of IRs.o ingested as outdoor soil 

Kso x 
AFs.n x same for soil and dust) 

EFs.o x 

Equation J does not apportion exposure between sail and dust ingestion (excludes W5, K50). 

When IRs .• !Rs+o and W s "' 1.0, the equations yield the same PbBr,..1.om· 

*Eauadon 1, based on Eq, 1,. 2 in USEPA (1996). 

PbB adult• (PbS*BKSF*IRs+o*Al's.1>*EFs/ATs.i>) + PbBo 

PbB to1a~ 095 = 

••Equation 2, alternate approach based Oil Eq. 1, 2, and A-19 fn USEPA (1996). 
PbB adult ., PbS•BK~F*([(IRs':n)* AFs*EFs*W sl+CKsn *(IRs+o)*(l-W s)* Al'o *EF0])/36S+PbB0 

PbB ro1a1 oss. = PbBadutt * (GSD,1.645 * R) 

Soumi: U.S. EPA (19%), Recommendations of the Technical Review Workgroup l'or Lead 
for an Interim Approach to·Aaesslng Risks Associated with Adult Expoaun!$ to Lead In Soil 

0.9 
0.4 0.4 0.4 

2.1 2.3 2,1 

1.5 1.7 1.5 

0.100 0.100 

0.100 

1.0 

0.7 

0.12 0.12 0.12 

30 30 30 

90 90 

6.1 S.9 

18.0 

10.0 

19.8% 

• 

0.9 
0.4 

2.3 
1.7 

0.100 

1.0 

0.7 

0.12 

30 

90 

Printed 9/23/200~ 2:42 PM 



Calculations of Preliminary Remediation Goals (PRGs) 

Calculations of Blood Lead Concentrations (PbBs) • NWS Charleston• SWMU 16t Surface Soil • Occu 
U.S. EPA Technical Review Workgroup for Lead, Adult Lead Committee 

Version date 05119/03 

X X PetaVmaternal PbB ratio 
x X Biokinetic Slope Factor 

x X Geometric s1andard deviation PbB 

x X Baseline PbB 

IRs x Soil in estion rate (includin soil-derived indoor dust) 

IRs..o X · Total in estion rate of outdoor soil and indoor dust 

X Weighti · factor; fraction of IRs+o in ested as outdoor soil 

Kso X Mus fraction of soil in dust 

AFs.o 
EFs,o 
ATs.o 

Equation I does not apportion exposure between soil and dust ingestion (excludes W 5, K5o). 

When l'Rs • l'Rs+o and Ws"' 1.0, the equations yield the same PbBfolol.o.9S· 

*Eauation 1, based on Eq. 1, 2 in USEPA (1'96), 

PbB reta1. 035 = 

**Equation 2, alternate approach based on Ea. 1, 2, and A-19 in USEPA (1996). 
PbB adull "' PbS*BKSF*([(IRs+o)* AFs*EFs*W sJ+[Kso *(IRs+ol*(l ·Ws}* AF0 *EF0 ])136S+PbB0 

PbB tetaU35 • . PbB11<1u11 * (GSD1
1
'
645 

'R) 

Source: U.S. EPA (1996). Recommendations of the Technical Review Workgroup for Lead 
for an l.pproach to. Assasln.11 Risks Associated with Adult Exposuru to Lead in Soll • 

0.4 

. 2.1 
1.5 

0.050 

0.12 

250 
365 

6.0 

18.4 

10.0 

20.5% 

0.9 0.9 
0.4 0.4 

2.3 2.1 
1.7 1.5 

0.050 

0.050 0.050 

l.0 l.O 
0,7 0.7 

0.12 0.12 0.12 

250 250 250 

365 365 365 

6.2 6.0. 6.2 

22.l 18.4 2kl 

10.0 10,0 10.0. 

24.4% 20.5% 24.4% 
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• 
Prob. Density (Blood Pb) 

25 

20 

10 

5 

• 

o~-'-~~~__;::::::::::=-~~~~~-'-~~~~ 

0 10 20 30 40 so 60 70 80 90 100 110 120 

Blood Pb Cone (ugldL) 

Cut.oft'= 10.000 ugldl 
Geo Mean • 18.715 
GSD•l.600 
% Above• 90.881 
% Below= 9.119 

Age Range• 0 to 84 months 
Time Step =Every 4 Hours 
Run Mode= Research 

5'°'~ Arv I 6 -
sue~A t;flll S t.7 / J.. 

Jtv' .:::.. ;;-7~ o >wr ;~ 
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SWMU 17 

RISK ASSESSMENT CALCULATIONS 
AND 

RAGS-PART D TABLES 



• 
Scenario 

Medium 
Exposure · 

Expoaure Point Timeframe Medium 

Surface Soil(2) Entire Site 

Vapors and Particulates In 
Surface Soil Air 

Air • Entire Site 

Surface Son Entire Site 

Ak 
Vapors and Particulates In 

Air • Entire Site 

Groundwaler Groundwater/Air Surficlal AquHerNapors 

Current/Future 

Surface Water Onslte Ditches/Streams 
Surface Water 

Air Vapors from Onslte 
Dltchils/Streams 

Sediment Sediment Onslte Ditches/Streams 

Table_1SWMU17.xls 

• TABLE1 
SELECTION OF EXPOSURE PATHWAYS 

SWMU 17 • OLD SOUTHSIDE MISSILE AHO WASTE OIL DISPOSAL AREA 
NWS CHARLEST~Ni SOUTH CAROLINA 

Receptor Population(1) R-ptor Exposure Onaital Typeol 
A!lll Route Off•Sltll Analvale 

Ingestion Onslte None 

SlteWomr Adult 
Dermal Onslte None 

S"• Worker Adult Inhalation Onslte None 

Trespasser Adolescent 
Ingestion Onslte Quant(3) 
Dermal Onslte Quant 

Trespass\lr Adolescent Inhalation Onslte Quant 

Ingestion Onstte None 

Site Worker ·Adult 
Dermal Onstte None 

Inhalation Ons~e None 

Ingestion Onslte None 

Site Worker Adult 
Dermal Onsite None 

Ingestion .Onsite Quant 
Trespasser Adolescent. 

Dermal Onslte Quant 

Site Workers and Aduttand Inhalation Onsite None 
Treepaasers Adolescent 

Ingestion Onslte None 
Site Workers Adult 

Dermal Onslte None 

Ingestion On site Quant 
Trespasser Adolescent 

Dermal Onslfe Quant 

Page 1of2 

• 
Rationale fo~ Selaction or Excluaion of Exposure Pathway 

Potential risks are assumed to be less than the occupational worker. Risks for 
this receptor will be Inferred using the calculated risks for the future 
occupational worker. 

I!~~= risks are assumed to b.e less than the occupational worker. Risks for 
eptor will be Inferred using the calculated risks for the future 
tional worker. 

Although accees to the site is currently restricted., this scenario is eval~ted to 
account for the possibility that trespassers may enter the site. 
Although access to the site Is currently restricted., this scenario is evaluted to 
account for the pesslbillty that trespassers may enter the site. 

Direct contact wtth groundwater does not occur under current land use. 
Shallow groundwater is not expected to be used as a source of potable water. 

Minimal exposure Is anticipated (i.e., so low such that it is not worth 
quantifying). 

Although access to the site is currently restricted .. this scenario is evalu!ed to 
account for the possibility that trespassers may enter the site. 

Minimal exposure is anticipated (I.e., so low such that It Is not worth 
quantifying). 

Minimal exposure Is anticipated (I.e., so low such that It Is not worth 
quantifying}. 

Al!hough access to the site Is currently restricted .. this scenario is evaluted to 
account for the possibility that trespassers may enter the site. 
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Scenario· 
Medium 

Exposure 
Exposure Point Tlrnef,.me Medium 

Surface Soll(1) Soil 
Entire Site 

and Subsurface 
Soll Vapors and Par:ticulates In Air 

Air • Entire Site 

Surface Soll SoiVAir Entire Site 

Future Groundwater Groundwater/Air Surflclal Aquifer 

Surface Water Onsite Ditches/Streams 

Surface Water 

VaPQrs from Onslte 
Air Ditches/Streams 

Sediment Sediment Onstte Ditches/Streams 

-

~ 

TABLE1 
SELECTION OF EXPOSURE PATHWAYS 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 
NWS CHARLESTON, SOUTH CAROLINA 

Receptor Populatlon(1) Receptor Exposure Ona Itel Type of 
Aae Route Off-Site Ana Iv ala 

Ingestion On-site Quant 

Excavation/Construction 
Adult Dermal On-site Quant 

Workers 
Inhalation On-site Quant 

lng_estlon On-site Quant 

Occupational Workers Adult Dermal On-site Quant 

Inhalation On-site Quant 

Ingestion On-site Quant 

Residents 
Adult and 

Child Dermal On-site Quant 

Inhalation On· site Quant 
Ingestion On· site None 

Excavation/Construction 
Adult Dermal On-site Quant 

Workers 
Inhalation On-site Quant 

Ingestion On-site None 

Dermal On-site None 
Occupational Workers Adult 

Inhalation On-site Quant 

Ingestion On· site Quant 

Residents Adult and Dermal On-site Quant 
Child 

Inhalation On-site Quant 

Excavation/Construction and Ingestion Onsite None 

Occupational Workers Adult 
Dermal On site None 

Ingestion Onslte Quant Adult and 
Residents Child Dermal Onslte Quant 

Excavatlon/Constuctlon and 
Adult an..i Occupational Workers, Inhalation On site None 

Residents Child 

Excavation/Construction and Ingestion OnsUe None 
Adutt Occupational Workers Dermal Onslte None 

Adult and lngesUon Onshe Quant 
Residents 

Child Derl1)Bf Onstte Quant 

1 Receptor groups were previously ldentffied In the Generic RFVCMS Workplan (ABB Environmental, Services. Services. Inc., January 1995). 
2 Surface soil is defined as soil collected from o to 1 feet below ground surface (bgs). 

3 Evaluared quantitatively In the HHRA. 

Table.MU17.xls 

Rationale for Selection or Exclusion of Exposure Pathway 

Excavation/construction or intrusive activities may occur at the site in the 
future. 

Inhalation of vapors or particulates emitted from soil in may occur during future 
excavation activities. 

Although the scenario is unlikely, a commerciaVindustrial scenario is included 
to aid in future risk management decisions. Risks to site workers are 
conservatively Inferred from the risks estimated for this receptor. 

Although the scenario is unlikely. a residential scenario Is included to aid in 
future risk management decisions. 

Minimal exposure by Ingestion is anticipated. 

Direct contact with groundwater and lnhlatlon of vapors may occur if 
excavation/construction activities occur on the site in the future. 

Although the scenario Is unlikely, a commerciaVindustrial scenario is included 
to aid In future risk management decisions. Direct contact would not be 
expected for this receptor. Inhalation of vapors emitted from groundwater in 
buildings may occur if buildings were constructed on the site in the future. 

Although It is unlikely that shallow groundwater at the site would be used as a 
domestic water supply. This scenario is included to aid In future risk 
management declslonscontact , Inhalation of vapors from groundwater into 
buildings may occur tt buildings were constructed on the site in the future 

Minimal exposure Is anticipated (I.e., so low such that it is not worth 
quantifying). 

Although the scenario Is unlikely, a residential scenario is included to aid in 
future risk management decisions. 

Minimal exposure Is anticipated (I.e., so low such that It Is not worth 
quantifying). 

Minimal exposure Is anticipated (i.e., so low such that it is not worth 
quantifying). 

Although the scenario Is unlikely, a residential scenario is included to aid in 
future risk management decisions. 
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• 
CAS Number 

Volatile Or 
78-93-3 

74-83-9 

75-00-3 

67-66-3 

79-20-9 

75-09-2 

• 100-42-5 

79-01-6 

75-69-4 

. 156-59-2 

83-32-9 

208-96-8 

120-12-7 

.. 100-52-7 

56-55-3 

50-32-8 

205-99-2 

191-24-2 

207-08-9 

117-81-7 

• 85-68-7 

Scenario limeframe: Current/Future 
Medium: Soil 
Exposure Medium: Surface Soil 
Exoosure Point: Entire Site 

Chemical 

ACETONE 

BROMOMETHANE 

CHLOROETHANE 

CHLOROFORM 

METHYL ACETATE 

METHYLENE CHLORIDE 

STYRENE 

ANTHRACENE 

BENZALDEHYDE 

.. 

• • 

BENZO(G,H,l)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-ETHYLHEXYL)PHTHALATE 

Bl:JTYL BENZYL PHnW..ATE 

CAR3AZOLE 

Minimum 
Concentration 

{t) 

. 0.004 

0.021 

0.003 

0.002 

0.003 

0.016 

0.011 

0.002 

0.005 

0.006 

0.007 

0.042 

0.17 

0.052 

0.066 

0.46 

0.028 

0.02 

0.036 

0.023 

0.033 

1.1 

0.08 

0.45 

Minimum 
Qualifier 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

TABLE2.1 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN· SURFACE SOIL 

SWMU 17 • Ol..D SOUTHSIDE MISSILE ANI) WASTE OIL DISPOSAL AREA 

Maximum 
Concentration 

(1) 

o.oos· 

0.065 

0.003 

0.002 

0.023 

0.016 

0.014 

0.002 

3.2 

0.047 

0.025 

0.042 

0.17 

0.052 

0.45 

0.46 

0.74 

0.37 

0.34 

1.1 

0.08 

0.45 

Maximum 
Qualifier 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

NWS CHARLESTON, SOUTH CAROLINA 

Units 

mg.Jkg 

mg.Jkg 

mg.Jkg 

mglkg 

mg.Jkg 

mg.Jkg 

mg.Jkg 

mglkg 

rng.Jkg 

mg.Jkg 

mglkg 

mg.Jkg 

mg/kg 

mg.Jkg 

mg.Jkg 

mg.Jkg 

mg.Jkg 

mg.Jkg 

mglkg 

mglkg 

mg.Jkg 

mglkg 

mg.Jkg 

mglkg 

Location of Maximum 
Concentration 

17-B-06-()0 

11-s-15-00-p 

17-B-26-00 

17-B-19--00 

17-B-14-00 

17-B-07-00 

17-B-26-00 

17-8-06-00 

17-B-17-00 

17-8-26-00 

17-B-17-00 

17-8-11-00 

17-B-02-00 

17-B-11-00 

17-B-02-00 

17-B-05--00 

17-B-02-00 

17-B-02-00 

17-B-02-00 

17-B-02-00 

17-B-02-00 

17-B-02-00 

17-8-11-00 

17-B-02-00 
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Detection 
Frequency Range of 

111 Nondetects121 

3129 0.005-0.42 

3129 0.007·0.69 

1129 0.005-0.21 

1/29 0.005-0.21 

2/29 0.005-0.21 

1127 0.005 - 0.008 

4129 0.005-0.21 

1129 0.005-0.21 

4/29 0.005-0.21 

10/29 0.005-0.21 

1/29 0.005-0.21 

1/17 0.36-2.2 

1/19 0.36-0.82 

1/19 0.36-2.2 

2/19 0.36-0.82 

1/17 .0.36-2.2 

4/19 0.36-0.82 

4/19 0.36-0.82 

5/19 0.36-0.82 

3119 0.36-0.82 

3119 0.36-0.82 

1/19 0.36-0.82 

1/19 0.36-2.2 

1117 0.36·0.82 

Concentration 
Used for 

Screening131 

0.006 

0.065 

0.003 

0.002 

0.023 

0.016 

0.014 

0.002 

3.2 

0.047 

0.025 

0.042 

0.17 

0.052 

0.45 

0.46 

0.74 

1.1 

0.37 

0.34 

1.1 

0.08 

0.45 

Risk-Based 
Background COPC Screening 

Value141 
Levers> 

NA 2200 N 

NA 1400 N 

NA 0.39 N 

NA 3 c 

NA 0.22 c 

NA 2200 N 

NA 9.1 c 

NA 1700 sat 

NA· c 

NA 39 N 

NA 4.3 N 

NA 31 N 

NA 370 N 

NA 370 N 

0.253 2200 N 

NA 610 N 

0.43 

0.6 

0.31 

0.27 6.2 c 

NA 35 c 

NA 1200 N 

0.11 24 c 

Rationale for 
Potential Potential COPC Contaminant 

ARARITBC ARARITBC Flag Deletion or 
Value Source Selection!G) 

4.4 
24000 

6.6 
NA 

0.012 
9.5 
NA 

1200 
0.029 
0.28 
7.4 
NA 

No 

No 

No 

No 

No 

No 

0.066 SSL-MIGA No 
NA SSL·INH 
31 SSL-MIGA No 
NA SSL·INH 
NA SSL·MIGR No 
NA SSL-INH 
650 I' SSL-MIGA No 
NA SSL-INH 

0.86 SSL-MIGA No 
NA SSL-INH 
• • .ssL-MIGR 
NA SSL-INH 

SSL-MIGA 
NA SSL-INH 

SSL-MIGA 
NA SSL-INH 
NA SSL-MIGR No 
NA SSL-INH. 

0.49 SSL-MIGA No 
NA SSL-INH 
180 SSL-MIGA No 
NA SSL-INH 
840 SSL-MIGA No 
NA SSL-INH 

SSL·MIGR 
SSL-INH 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

ASL 

BSL 

ASL 

BSL 

ASL 

BSL 

BSL 

BSL 

6Sl 

BSL 

ASL 

ASL 

ASL 

BSL 

BSL 

BSL 

BSL 

ASL 



• 

• 

• 

Scenario T1meframe: Current/Future 
Medium: Soil 
Exposure Medium: Surface Soil 
Exnosure Point: Entire Site 

Minimum 
CASNumber Chemical Concentration 

(1) 

218-01-9 . 0.026 

53-70-3 JJl:1:::1 ... , .......... . .. 0.09 

132-64-9 DIBENZOFURAN 0.074 

206-44-0 FLUORANTHENE 0.026 

86-73-7 FLUORENE 0.17 

193-39-5 INDEN0(1,2,3-CD)PYAENE 0.023 

91-2o-3 NAPHTHALENE 0.092 

85-01.-8 PHENANTHRENE 0.019 

129-00-0 PY RENE 0.041 

PesticideslPCBs •· - " 
72-54-8 . 4,4'·DDD 0.0036 

72-55~9 4,4'~DDE 0.00054 
. 

S0-29-3 4,4'-DDT 0.00065 

309-Go-2 ALDRIN 0.0022 

5103-71-9 ALPHA-CHLORDANE 0.00055 
.· 

12672-29-6 .. -z. 0.57 
l 

11097-69-1 . 0.0051 

11096-82-5 . ........ • 0.17 

7421~93-4 ENDRIN ALDEHYDE 0.0013 

53494-70-5 ENDRIN KETONE 0.00026 

76-44-8 HEPTACHLOR 0.00048 

319-84-6 - 0.00067 
. 

319-85-7 0.0009. 

319-86-8 DELTA-BHC 0.0018 . 
58-89-9 . . 0.00087 

I 

Minimum 
Qualifier 

J 

J 

J 

J 

J 

J 

J 

J 

J· 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

TABLE2.1 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE SOIL 

SWMU 17 - OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 
NWS CHARLESTON, SOUTH CAROLINA 

Maximum Detection Concentration 
Range of Background 

Concentration 
Maximum 

Units 
Location of Maximum Frequency Used for 

(1) Qualifier Concentration (1) Nondetects12> 
Screening<3> Value14> 

0.91 J mg/kg 17-B-02-00 4119 0.36-0:82 0.91 0.47 

0.13 J mg/kg 17-B-02-00 2/19 0.36-0.82 0.13 NA 

0.074 J mglkg 17-8-02-00 1/19 0.36-0.82 0.074 NA 

1.7 J m!}'kg 17-8-02-00 4/19 0.36-0.82 .. 1.7 1.3 

0.17 J mg/kg 17-8-02-00 1119 0.36-0.82 0.17 0.055 

0.41 J mg/kg 17-8-02-00 3119 0.36-0.82 0.41 0.31 

0.092 J mg/kg 17-B-02-00 t/19 0.36- 0.82 0.092 NA 

1.4 J .mg/kg 17-B-02-00 3119 0.36-0.82 1.4 0.75 

1.7 J mglkg 17-8-02-00 5119 0.36-0.82 1.7 0.85 

0.037 mg/kg 17-8-12-00 2/18 0.0018- 0.037 0.1 

0.0092 mglkg 17-8-14-00 . 5/18 0.0035- 0.0092 0.021 

0.02 m{)'kg 17-8-14-00 8119 0.0035- 0.02 o.059 

0.0022 J mg/kg 17-8-12-00 1/19 0.0018· 0.0022 NA 

0.00055 J mg/kg 17-8-07-00 1/19 0.0018- 0.00055 1.88 

0.57 mg/kg 17-8-11·00 1/19 0.018 - 0.024 0.57 NA 

0.87 mg/kg 17-8-11-00 4119 0.018- 0.024 0.87 NA 

0.35 mg/kg 17-8-11-00 2119 0.018 - 0.024 0.35 NA 

0.0013 J mg/kg 17-8-01-00 1/19 0.0018- 0.0013 NA 

0.0054 mg/kg 17-8-12-00 4118 0.0035- 0.0054 NA 

0.0028 J mg/kg 17-8-11-00 2/19 0.0018- 0.0028 NA 

0.00067 J mg/kg 17-8-13-00 1/19 0.0018- 0.00067 NA 

0.0009 J mg/kg· 17-B-04-00 1/19 0.0018- 0.0009 NA 

0.0018 J mg/kg 17-8-16-00-D 1/19 . 0..0018- 0.0018 NA 

0.00087 J mg/kg 17-8-13-00 1/19 0.0018- 0.00087 0.0145 
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.. 

Risk-Based Potential Potential 
Rationale for 

COPC Contaminant 
COPC Screening ARAR/TBC ARAR/TBC 

Flag Deletion or 
Lever5) Value Source 

Selection161 

62 c • . SSL-MIGA~ ASL 
7500 SSL-INH 

' . c 1.5 SSL-MIGR SliiJI ASL 
NA SSL-INH 

15 N 2.4 SSL-MIGA No BSL 
NA SSL-INH 

230 N 310 SSL-MIGA No BSL 
NA SSL-INH 

270 N 41 SSL-MIGR No BSL 
NA SSL-I NH 

0.62 c 1.4 SSL-MIGA No BSL 
NA SSL-INH 

5.6 N 3.1 SSL-MIGA No BSL 
170 SSL-I NH 

230 N NA- SSL-MIGA No BSL 
NA SSL-INH 

230 N 230 SSL-MIGR No BSL 
NA SSL-INH 

2.4 c 0.71 SSL-MIGR No BSL 
NA SSL-INH 

1.7 c 2.2 SSL-MIGA No BSL 
NA SSL-INH 

1.7 c 1.3 SSL-MIGA No BSL 
750 SSL·INH 

0.029 c 0.025 SSL-MIGR No BSL 
3.4 SSL-INH 

1.6 c 0.48 SSL-MIGR No BSL 
72 SSL-INH 

• c NA SSL-MIGA~ ASL 
I NA SSL-INH 

c NA SSL-MIGA~ ASL 
NA SSL-I NH 

-·--- c NA SSL-MIGA S1iiJ1 ASL 
NA SSL·INH 

1.8 N NA SSL-MIGA No BSL 
NA SSL-INH 

1.8 N NA SSL·MIGR No BSL 
NA SSL-INH· 

0.11 c 1.1 SSL·MIGR No BSL 
4.2 SSL-I NH 

. 0.09 C -1-1111• ... .- SSL-MIGA~ ASL 
0.76 I SSL-INH 

0.32 c SSL-MIGA~ ASL 
I 6 I SSL-INH 

0.09 c NA SSL-MIGA No BSL 
NA SSL-INH 

0.44 C -1-.it••0
•- .SSL-MIGA,....., ~SL 

NA SSL-INH 



• 
CASNumber 

7440-36-0 

7440-38-2 

7440-39-3 

7;440-41-7 

744<>-43-9 

7440-70-2 

• 744().47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7439-97-6 

7440-02-0 

7449-()9-7 

7440.23-5 

7440-62-2 

7440-66-6 

• 

Scenario Timeframe: Current/Future 
Medium: Soil 
Exposure Medium: Surface Soil 
Exoosure Point: Entire Site 

TABLE2.1 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE SOIL 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 
NWS CHARLESTON, SOUTH CAROLINA 

Rationale for 
Minimum 

Chemical Concentration Minimum 
Qualifier 

Maximum 
Concentration -Maximum 

Qualifier 
Units 

Location of Maximum 
Concentration 

Detection 
Range of 

Freq
1
':ncy Nondetectst2> 

Concentration 
Used for 

Screening(3) 

Risk-Based Potential Potent. ial COPC Background Contaminant 
Value«4> COPC Screening ARARITBC ARARITBC Rag Deletion or 

(1) {1) 

3370 31800 mg/kg 17-13-07-00 19/19 31800 

26.6. 31.4 mglkg 17-13-11-00 2/19 0.3-0.76 31.4 

1.5 1.1.5 mglkg 17-B-07-00 15/19 1.4-2.5 11.5 

19 244 mglki;i 17-B-11-00 19/19 244 

Beryllium 0.47 1.7 mglkg 17-B-16-00 12/19 0.27-0.46 1.7 

0.96 12.5 mglkg 17-B-12-00 4/19 0.03- 0.41 12.5 

G,alcium 171 4840 m9'1<g 17-B-02-00-D 19119 4840 

4.5 392 mg/kg 17-13-11-00 19/19 392 

0.9 12.8 mg/kg 17-B-11-00 15119 0.46 - 1.3 12.8 

2.1 1930 mglkg 17-B-12-00 19/19 

2810 45500 mglkg 17-B-12-00 19/19 

10.3 670 mglkg 17-B-12-00 19/19 

Magnesium 1920 226 1920 mglkg 17-B-17-00 19/19 

22.6 J 378 mglkg 17-B-11-00 19/19 378 

0.04 1.8 mglkg 17-B-17-00-0 13119 0.02 - 0.05 1.8 

2.4 348 mglkg 17-13-11-00 18119 1.2 348 

160 1.110 mg/kg 17-B-07-00 19/19 Potassium 1110 

Sodum 25.1 343 mg/kg 17-13-11-00 3119 25.8-139 343 

Vanadium 6.9 51.8 mglkg 17-B-07-00 19119 51.8 

9.2 1510 mg/kg 17-13-11-00 18119 8.3 1510 
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Lever51 Value Source 

540 N 

15 N 

N 

NA 

•• N 

2.3 N 

•• N 

NA 

NA 

N 

2300 N 

6860000 
0.27 
NA 

32 
1330 
0.38 

2.9 
14 
NA 
NA 
NA 

·NA 
NA 
260 
NA 

NA 

Selection16J 

ASL 

ASL 

ASL 

ASL 

BSL 

ASL 

NUT,BKG 

ASL 

ASL 

ASL 

BKG 

ASL 

NUT 

ASL 

ASL 

ASL 

NUT 

No NUT,BKG 

No . BKG 

ASL 



• 
CASNumber 

• 

• 

TABLE2.1 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMlCALS OF POTENTIAL CONCERN • SURFACE SOii. 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 
NWS CHARLESTON, SOUTH CAROLINA 

Scenario Timeframe: Current/Future 
Medium: Soil 
Exposure Medium: Surfaee Soil · 
Exoosure Point: Entire Site · 

Minimum 

Chemical Concentration 
(1) 

Footnotes: 

Minimum 
Qualifier 

.. 

Maximum 
Concentration 

Maximum 
Units 

(1) Qualifier 

Sample and duplicate are counted as two separate samples when determining the minimum and maximum 
detected concentrations. 

2 Values presented are sample-speciftc quantitation limits. 
3 The maximum detected concentration is used for screening purposes. 
4 If the maximum inorganic concentration is greater than the Charleston NWS background concentration, 

Detection 
Location of Maximum 

Frequency 
Concentration (1) 

(Baseline Background Study. Naval Weapons Station, Charleston, SC. TtNUS, March 2002), that inorganic is not selected as a COPC. 
5 The risk-based COPC screening level for tap water use is presented. The value is based on a 

target hazard quotient of 0.1 for noncarcinogens (denoted With a 0 N• flag) or an incremental cancer 
risk of 1 E-6 for carcinogens (denoted with a ·c· flag) (USEPA, Region 9, October 2004). 

Range of 

Nondetects121 

Concentration Risk-Based 
Used for 

Background 
COPC Screening 

Screening131 
Yalue141 

Levetl51 

Rationale Codes: 

For Selection as a COPC.: 
ASL =Above COPC Screening LeveVARARITBC 

For Elimination as a COPC: 
BKG =Within background levels 
BSL = Below COPC Screening LeveVARAR/TBC 

NUT = Essential N""rient 
NTX = No Toxicity Information 

Definitions: 

Potential Potential 
ARARITBC ARARITBC 

COPC 

Value Source 
Flag 

6 The chemical is selected as a COPC if the maximum detected concentration exceeds.the risk-based 
COPC screening level and/or an ARARITBC(s). ARAR/TBC =Applicable or Relevant and Appropriate Requirementff o Be Considered 

7 The "CAL- Modified PRG" is used as the screening value for trichloroethane (USEPA, Region 9, October 2004). 

Surroaate Chemicals 

Acenaphthene is used as a surrogate for acenaphthylene. 
Pyrene is used as a surrogate for benzo(ghi)perylene, and phenanthrene. 
Alpha-BHC is used as surrogate for delta·BHC. 
Endrin is used as a surrogate for endlin aldehyde and endrin ketone. 
Chlordane is used a surrogate for alpha and gamma-chlordane. 

The PRG for chromium represents a 1 :6 ratio of Cr Vl:Cr Ill (USEPA Region 9, October 2004). 

Associated Samales: 

17-8-01-00 17·8-06-00 17-S.11-00 
17-8-02-00 17-8-07-00 17-8.12-00 
17-B-02-00-D 17-6-08-00 17-S.13-00 
17-8-03-00 17-S-09-00 17-8-14-00 
17-8-04-00 17-8-09-00-D 17-8-15-00 
17-8-05-00 17-8-10-00 17-8-15-00-D 

17-S.16-0o 
17·5-16-()()..D 
17-S-17-00 
17-S-17-00-D 
17-B-18-00 
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· c = carcinogen 

COPC =Chemical of Potential Concern 
J = Estimated Value 
N = Noncarcinogen 
NA = Not Applicable. 
SSL-INH = Soil Screening Level for transfers from soil to air {Inhalation) 
calculated online at http://risk.ISd.oml.gov/calc_start.shtml by the 
USEPA's Soil Screenng Guidance (USEPA, July 1996). 
SSL-MIGR =Soil Screening Level for transfers from soil to groundwater for a 
Dilution and Attenuation Factor of 1 calculated online at 
http://risk.lsd.oml.gov/cak:_start.shtml (USEPA July 1996) 

Rationale for 
Contaminant 
Deletion or 

i Selection161 



• 

• 

• 

CASNumber 

120-82-1 

95-5o-1 

78-87-5 

541-73-1 

106-46-7 

78-93-3 

67-64-1 

71-43-2 

. 75-27-4 

74-83-9 

75-15-0 

56-23-5 

75-0o-3 

67-66-3 

74-87-3 

75-71-8 

Scenario Timeframe: Current/Future 
Medium: Soil 
Exposure Medium: Suburface Soil 
Ex ure Point: Entire Site 

Chemical 

1,2,4-TRICHLOROBENZENE 

1,2,4-TRIMETHYL8ENZENE 

1·,2-DICHLOAOBENZENE 

1.2-DiCHLOROPROPANE 

1,3-DICHLOROBENZENE . 

1,4-DICHLOROBENZENE 

2-BUTANONE 

DICHLORODIFLUOROMETHANE 

Minimum 
Concentration 

(1) 

0.002 

O.CX>1 

.0.002 

0.005 

0.002 

0.004 

0.003 

0.002 

0.013 

0.012 

0.002 

0.004 

0.001 

0.002 

0.018 

0.002 

0.002 

0.055 

0.002 

79-20-9 • METHYL ACETATE . 0.01 

75-09-2 t 0.008 

127-18-4 • 0.002 

108-88-3 0.0007 

OT AL 1,2-DICHLOROETHENE 0.005 

156-60-5 TRANS-1,2-DICHLOROETHENE 0.001 

Minimum 
Qualifier 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

TABLE2.2 . 
OCCURRENCE. DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN· SUBSURFACE SOIL 

SWMU 17 - OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Maximum 
Concentration 

(1) 

0.21 

0.27 

0.002 

0.005 

0.002 

0.004 

0.003 

0.002 

0.013 

16 

0.002 

0.16 

0.001 

0.002 

5.2 

0.002 

9.1 

0.088 

0.002 

0.49 

0.014 

0.056 

0.003 

021 

0.03 

Maximum 
Qualifier 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

NWS CHARLESTON, SOUTH CAROLINA 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mglkg 

mg/kg 

mg/kg 

mg.lkg 

mg/kg 

mg.lkg 

m!J1kg 

mg/kg 

mg/kg 

mg.lkg 

mg/kg 

mg.lkg 

mg/kg 

mg/kg 

mg/kg 

mglkg 

mg/kg 

mg/kg 

mglkg 

mg/kg 

Location of Maximum 
Concentration 

17-B-14-03 

17-8-17-05 

17-8-17-05 

17-B-25-03 

17-B-17-05 

17-B-17-05 

17-B-17~05 

17-B-17-05 

17-8-33-03 

17-B-14-01 

17-B-17-05 

17-8-14-03 

17-B-29-01 

17-B-17-05 

17-8·14-03 

17cB-08-01 

17-8-14-03 

17-B-14-03 

.17-B-18-05 

17-B-14-03 

17-8-26-03 

17-B-14-03 

17-8-17-05 

17-B-3o-02 

17-B-21-03 
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Detection 

6/81 

12/82 

1/20 

1182 

1/82 

42182 

2/82 

3/82 

1182 

1/82 

3/82 

3182 

10/82 

2182 

2182 

6175 

9182 

4182 

2/82 

7/24 

5182 

0.005 - 0.15 

0.005-0.15 

0.005-0.16 

0.005 - 0.007 

0.005- 0.16 

0.005 -0.16 

0.005-0.16 

0.005-0.16 

0.005-0.28 

0.006-1.3 

0.005-0.16 

0.005 - 0.15 . 

0.005'-0.16 

0.005-0.16 

0.005-0.15 

0.005-0.16 

. 0.005 - 0.14 

0.002-0.15 

0.005-0.16 

Q.005-0.1 

0.004-0.16 

0.005-0.15 

0.005-0.16 

0.006 - 0-016 

0.005-0.16 

Concentration 
Used for 

Screening131 

0.21 

0.27 

0.002 

0.005 

0.002 

0.004 

0.003 

0.002 

0.013 

16 

0.002 

0.16 

0.001 

0.002 

5.2 

0.002 

9.1 

0.088 

0.002 

0.49 

0.014 

0.056 

0.003 

0.21 

0.03 

Background 

Value141 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

RatlOnale for 
Risk-Based Potential Potential COPC Contaminant 

COPC Screening ARARfTBC ARAR/TBC Flag Deletion or 
Levell5l Value • Source Selection<&) 

0.41 c 

0.73 c 

6.2 N 

5.2 N 

600 sat 

0.34 c 

53 N 

3.4 c 

2200 N 

1400 N 

0.64 c 

0.82 c 

0.39 N 

36 N 

c 

3 c 

c 

4.7 N 

9.4 N 

2200 N 

9.1 c 

0.48 c 

520 sat 

4.3 N 

6.9 N 

11 
0.59 
650 
NA 
NA 

0.034 
NA 

No 

No 

No 

. No 

No 

No 

No 

ASL 

ASL 

BSL 

BSL 

BSL 

·ASL 

BSL 

BSL 

8SL 

ASL 

ASL 

ASL 

BSL 

BSL 

ASL 

BSL 

ASL 

ASL 

BSL 

BSL 

ASL 

ASL 

BSL 

BSL 

BSL 



• 

• 

• 

Scenario Timeframe: Current/Future 
Medium: Soil 
Exposure Medium: Suburface Soil 

sure Point: Entire Site 

Minimum 
CASNumber Chemical Concentration 

79-01-6 

7&-69-4 

7&-01-4 

156-59-2 

Semivolatile Or 
121-14-2 

·-· 
TRICHLOAOFLUOROMETHANE 

91-57-6 2-METHYLNAPHTHALENE 

100.52-7 BENZALDEHYDE 

56-55-3 8ENZO(A)ANTHRACENE 

20&-99-2 8ENZO(B)FLUORANTHENE 

117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 

85-68-7 8UTYL8ENZYLPHTHALATE 

84-74-2 Dl-N-8UTYL PHTHALATE 

117-84-0 Dl-N-OCTYL PHTHALATE 

206-44-0 FLUORANTHENE 

91-20-3 NAPHTHALENE 

87-86-5 PENTACHLOROPHENOL 

85-01-8 PHENANTHAENE 

129-0().0 PYRENE 

72-55-9 4,4'-DDE 

50-29-3 4,4'-DDT 

309-0()..2. ALDRIN 

11091-69-1 AROCLOR-1254 

60-57-1 DIELDRIN 

(1) 

0.001 

0.003 

0.005 

0.003 

0.51 

0.053 

0.47 

0.024 

0.029 

0.23 

0.024 

0.04 

0.37 

0.035 

0.073 

0.38 

0.025 

0.033 

0.0073 

0.0008 

0.00017 

0.00075 

0.014 

. 0.00014 

Minimum 
Qualifier 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

TABLE2.2 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SUBSURFACE SOIL 

SWMU 17 - OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Maximum 
Concentration 

(1} 

910 

0.046 

0.005 

1.3 

0.51 

0.053 

0.81 

0.024 

0.029 

5.2 

0.033 

0.37 

0.21 

0.073 

0.38 

0.16. 

0.17 

0.0073 

0.006 

0.0039 

0.00075 

0.03 

0.00021 

Maximum 
Qualifier 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

.J 

J 

J 

NWS CtfARLESTON, SOUTH CAROLINA 

Units 

mg/kg 

mg/kg 

mg'kg 

mg'kg 

mg'kg 

mg'kg 

mg'kg 

mg'kg 

mg'kg 

mg'kg 

mg'kg 

mg'kg 

mg'kg 

mg'kg 

mg'kg 

mg'kg 

mg/kg 

mg'kg 

mg'kg 

m{)"kg 

mg/kg 

mg'kg 

Location of Maximum 
Concentration. 

17-8-17-03 

17-8-27-03 

17-8-17-03 

17-8-17-03 

17-8-08-01 

17-8-17-05 

17-8-33-03 

17-8-17-03 

17-8-12-05 

17-8-08-03 

17-8-17-05 

17-8-33-03 

17-8-14-01 

17-B-33-03 

17-8-17-05 

17-8-17-05 

17-8-33-03 

17-8-33-03 

17-8-33-03 

17-8-33-03 

17-8-10-03 

17-8-18-01 

17-8-17-05 

17-8-11-01" 
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Detection 
Range of· 

Fr~ncy Nondetects121 

24/82 0.005.- 0.15 

21/82 0.005- 0.16 

1/82 0.005-0.28 

15182 0.005-0.16 

1/162 0.1 - 21 

1/62 0.36-21 

2155 0.36-21 

1/62 0.36-21 

1/61 0.36-21 

6162 0.36- 21 

2162 0.36-21 

4162 0.36-21 

1/61 0.36- 21 

2162 0.36-21 

1/62 0.36- 21 

1/61 0.91 -52 

2162 . 0.36-21 

3162 0.36-21 

1/62 0.002 - 0.41 . 

2162 0.002-0.41 

8162 0.002-0.41 

1162 0.0018 - 0.21 

2162 0.018 - 0.026 

1162 0.002 - 0.41 . 

Concentration 
Used for 

Screeningl3l 

910 

0.046 

0.005 

1.3 

0.51 

0.053 

0.81 

0.024 

0.029 

5.2 

0.033 

0.37 

0.21 · 

0.073 

0.38 

0.16 

0.17 

0.0073 

0.006 

0.0039 

0.00075 

0.03 

0.00021 

Rationale for 
Risk-Based Potential Potential COPC Contaminant 

Background COPC Screening ARARITBC ARARITBC Fl 
V.aluet4l ag Deletion or 

Levers> Value Source 

NA c 

NA 39 N 

NA 0.079 c 

NA 4.3 N 

NA 12 N 

NA 5.6 N 

NA 610 N 

0.43 0.62 c 

0.6 0.62 c 

NA ·35 c 

NA 1200 N 

NA 610 N 

NA 240 N 

1.3 230 N 

NA 5.6 N 

NA 3 c 

0.75 230 N 

0.85 230 N 

0.1 2.4 c 

0.021 1.7 c 

0.0591 1.7 c 

NA 0.029 c 

NA 0.22 c 

NA 0.03 c 

NA SSL-MIGA No 
NA SSL-INH 

0;86 SSL-MIGA No 
NA SSL-INH 

0.16 SSL-MIGA No 
NA SSL-I NH 

0.49 . SSL-MIGA No 
NA SSL-INH 
180 SSL-MIGA No 
NA SSL-INH 
840 SSL-MIGA No · 
NA SSL-INH 
250 SSL-MIGA No 
NA SSL-INH 

240000 SSL-MIGA No 
NA SSL-JNH 
310 . SSL-MIGA No 
NA SSL-I NH 
3.1 SSL-MIGA 
170 SSL-INH 

0.71 
NA 
2.2 
NA 
1.3 
750 

0.025 
3.4 
NA 
NA 

0.00023 
1.1 

SSL-MIGA No 
SSL-INH 

SSL-MIGA No 
SSL-INH 

SSL-MIGA No 
SSL-INH 

SSL-MIGA No 
SSL-INH 

SSL-MIGA No 
SSL-INH 

SSL-MIGA No 
SSL-INH 

SSL-MIGA No 
.ssL-INH 
SSL-MIGA No 
SSL-INH 

Selection161 

ASL 

8SL 

ASL 

ASL 

ASL 

8SL 

8SL 

8SL 

8SL 

BSL 

BSL 

BSL 

8SL 

BSL 

8SL 

ASL 

8SL 

8SL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 



• 
CASNumber 

7421-93-4 

53494-7().5 

5103-74-2 

319-86-8 

7440-38-2 

• 7440-39-3 

744()-41-7 

744()-43-9 

7440-70-2 

744()-47-3 

744()-48-4 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7439-97-6 

7440-02-0 

7440-09-7 

• 7440-23-5 

7440-28-0 

Scenario Timeframe: Current/Future 
Medium: Soil 
Exposure Medium: Suburlace Soil 
Ex e Point: Entire Site 

Minimum 
Chemical Concentration 

(1) 

ENDAIN ALDEHYDE 0.00072 

ENDRIN KETONE 0.00079 

GAMMA-CHLORDANE 0.067 

DELTA-BHC 0.0014 

0.35 

6100 

1.8 

8.9 

0.21 

0.18 

155 

9.9 

• • 1.1 

COPPER 0.95 

IRON 4620 

LEAD 4.1 

MAGNESIUM 385 

MANGANESE 12.2 

MERCURY 0.01 

N:CKEL 2.4 

POTASSIUM 270 

SILVER . 0.2. 

SODIUM 22.6. 

THALLIUM ·0.44 

Minimum 
Qualifier 

J 

J 

J 

J 

TABLE2.2 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SUBSURFACE SOIL 

SWMU 17 - OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 
NWS CHARLESTON, SOUTH CAROLINA 

Rationale for 
Maximum 

Concentration 
(1) 

Maximum 
Qualifier 

Units 
Location of Maximum 

Concentration 

Detection Concentration 
Used for 

Screening13) 

Risk-Based Potential Potential ·cope Background Contaminant 
Valuel4J COPC Screening ARAR/TBC ARAR/TBC Flag Deletion or 

0.0013 

0.0012 

0.067 

0.073 

0.35 

52500 

13.2 

359 

1.1 

0.56 

3420 

62.7 

5.9 

39.7 

66500 

77.1 

3900 

71.5 

0.14 

16 

1270 

0.2 

981 

J 

J 

J 

J 

J 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

m!>'kg 

mg.lkg 

mglkg 

mglkg 

17-B-07-05-0 3162 0.002-0.41 

17-8-15-01 2162 0.002-0.41 

17-8-14-03 1/62 0.0018-0.2 

17-8-14-03 2162 0.0018- 0.2 

17-8-00-01 1/62 0.1~0.25 

17-8-18-05 62/62 

17-8-19-03 55162 0.22-2.5 

17-8-18-05 62/62 

17-8-13-03 31/62 0.22-0.53 

17-B-33-03 3162 0.02-0.46 

17-8-03-01 62162 

17-8-18-05 62/62 

17-8-06-03 62/62 2.6 

17-B-33-03 37/62 0.5- 2.1 

17-8-16-03 62/62 

17-8-33-03 62/62 

17-8-18-05 62162 

17-8-31-02-D 62162 

17-8-03-01 11/62 0.01-0.05 

62/62 

17-8-03-05 62/62 

17-8-33-03 1/62 0.04 ·0.25 

17-8-34-06 21/62 1a5.235 

17-8-11-01-D 3162 0.32-1.7 
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0.0013 NA 

0.0012 NA 

0.067 0.0145 

0.073 NA 

0.35 .16900 

52500 

13.2 

359 

1.1 

0.56 

3420 

62.7 

5.9 

39.7 

77.1 

3900 

71.5 

0.14 

16 

1270 

0.2 

981 

1 

LevetlSl Value Source 

1.8 N 

1.8 N 

1.6 c 

0.09 c 

3.1 N 

15 N 

3.7 .. N 

NA 

210 c 

140 c 

310 N 

400 

NA 

180 N 

2.3 N 

160 N 

NA 

39 N 

NA 

N 

NA 
NA 
NA 
NA 

0.48 
72 
NA 
NA 

1140 
560 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
110 

68600 

2.9 
14 
NA 
NA 
NA 
1.6 
NA 
NA 
NA 

NA 

SSL-MIGA No 
SSL-INH 

SSL-MIGA No 
SSL-INH 

SSL-MIGA No 
SSL-iNH 

SSL-MIGA No 
SSL-INH 

No 

No 

No 

. No 

No 

No 

No 

No 

No 

Selection161 

BSL 

BSL 

BSL 

BSL 

ASL 

ASL 

ASL 

ASL 

BSL 

ASL 

NUT,BKG 

ASL 

ASL 

BSL 

BKG 

BSL 

NUT 

BSL 

BKG 

ASL 

NUT 

BSL,BKG 

NUT 

BKG 



• 
CASNumber 

744().62-2 

7440-66-6 

57-12-5 

• 

• 

TABLE2.2 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN- SUBSURFACE SOIL 

SWMU 17 - OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 
NWS CHARLESTON, SOUTH CAROLINA 

Scenario Ttmeframe: Current/Future 
Medium: Soil 
Exposure Medium: Suburface Soil 
Exoosure Point: Entire Site 

Minimum 
Chemical Coneentration 

(1) 

12.7 

5.8 

0.21 

Footnotes: 

Minimum 
Qi.talifier 

J 

Maximum 
Concentration Maximum 

Units 
(1) Qualifier 

68.9 mg/kg 

1240 mg/kg 

5 mg/kg 

1 Sample and duplicate are counted as two separate samples when determining the minimum and maximum 

detected concentrations. . 
2 Values presented are sample-specific quantitation limits. 

3 The maximum detected concentration is used for screening purposes. 

4 If the maximum inorganic concentration is greater than the Charleston NWS background concentration, 

Location of Maximum 
Detection 
Frequency 

Concentration (1) 

17-8-18-05 62162 

17-8-14-03 57/62 

17-B-17-05 8/62 

( Baseline Background Study. Naval Weapons Station, Charleston, SC. TtNUS, March 2002), thatinorganic is not selected as a COPC . 

5 The risk-based COPC screening level for tap water use is presented. The value is based on a 

target hazard quotient of 0.1 for noncarcinogens (denoted with a •w flag) or an incremental cancer 

risk of 1 E-6 for carcinogens (denoted with a •c• flag) (USEPA, Region 9, October 2004). 

6 The cllemical is selected as a COPC if the maximum detected concentration exceeds the risk-based 

COPC screening level and/or an ARARITBC(s). 

7 The "CAL- Modified PRG" ls used as the screening value for trichloroethane (USEPA, Region 9, October 2004). 

Surroaate Chemicals 

Naphthalene is used as a surrogate for 2-methylnaphthalene. 

Pyrene is used as a surrogate for benzo(ghi}perylene, and phenanthrene. 

Alpha-BHC is used as surrogate for delta-BHC. 

Endrin is used as a surrogate for endrln aldehyde and erxlrin ketone. 
Chlordane is used a surrogate for gamma-chlordane. 

The PAG for chromium represents a 1:6 ratio of Cr Vl:Cr Ill (USEPA Region 9, October 2004). 
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Range of 

Nondetects121 

12.1 -30.5 

1.1 - 1.5 

Risk-Based 
Background 

COPC Streening 
Valuel41 

Lever 

Concentration 
Used for 

Screening131 

68.9 N 

1240 2300 N 

5 NA 120 N 

Rationale Codes: 

For Selection as a COPC; 

ASL =Above COPC Screening Level/ARAR/TBC 

For Elimination as a COPC: 

BSL = Below COPC Screening Level/ARAR/TBC 

NTX = No Toxicity Information 

NUT = Essential Nutrient . 

Definitions: 

Potential Potential 
ARAR/TBC ARARITBC 

COPC 

Value Source 
Flag 

ARAMBC = Applicable or Relevant and Appropriate Requirement/To Be Considered 

C = Carcinogen 

COPC = Chemical of Potential Concern 

J =Estimated Value 

N = Noncarcinogen 
NA = Not Applicable. 

SSL-INH =Soil Screening Level for transfers from soil to air (Inhalation) 

calculated online at http://risk.lsd.oml.gov/calc_start.shtml by the · 

. USEPA's Soil Screenng Guidance (USEPA, July 1996). 

SSL-MIGA = Soil Screening Level for transfers from soil to groundwater for a 

Dilution and Attenuation Factor ol 1 calculated on1ine at 
http://risk.lsd.oml.gov/calc_start.shtml (USEPA July 1996) 

Rationale for 
Contaminant 
Deletion or 

Selection16l 

ASL 

ASL 

ASL 



• 
CASNumber 

• 

• 

Scenario Timeframe:· Current/Future 
Medium: Soil 
Exposure Medium: Suburface Soil 
Exoosure Point: Entire Site 

Minimum 
Chemical Concentration 

11) 

Associated SamRles~ 
17-B-01-01 17-8-06-05 
17-8-01-03 17-8-07-01 
17-B-01-05 17-8-07-03 . 

17-8-02-01 17-8-07-05 
17-8-02-03 17-8-07-05-0 
17-8-02-05 17-8-08-01 
17~8-03-01 17-8-08-03 
17-8-03-03 17-8-06-05 
17-8-03-05 17~8-09-01 

17-8-04-01 17-8-09-03 
17-8-04-03 17-8-09-05 
17-8-04-05 17-8-10-01 
17-8-04-05-D 17-8-1 o.:03 
17-8-05-01 17-8-10-05 
17-8-05-03 17-8-11-01 
17-8-05-05 17-8-11-01-D 
17-8-06-01 17-8-11-03 
17-8-06-03 17-8-11-05 

Minimum 
Qua Iffier 

TABLE 2.2 
OCCURRENCE. DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN ·SUBSURFACE SOIL 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 
NWS CHARLESTON, SOUTH CAROUNA 

Maximum Delectlon Concentration· 
Concentration 

Maximum 
Units 

Location of Maximum 
Frequency 

Range of 
Used for 

Background 
Qua Iffier Concentration Nondet8ct$12) va1uel4l (1) 11> Screening13> 

17-8-12-01 17-8-18-01 17-8-25-03 
17-8-12-03 17-8-18-03 17-8-2&01 
17-8-12-05 17-8-18-05 17-8-26-03 
17-8-13-01 17-8-19-01 17-8-26-03-0 
17-8-13-03 17-8-19-03 17-8-27-01 
17-8-13-05 17-B-19-05 17-8-27-03 
17-8-14-01 17-8-20-01 17-8-28-01 
17-8-14-03 17-8-20.:03 17-8-28-03 
17-8-14-05 17-8-21-01 17-8-29-01 
17-8-15-01 17-8-21-03 17-8-29-03 
17-8-15-03 17-8-22-01 17-8-30-02 
17-8-15-05 17-8-22-01-0 17-8-31-02 
17-8-16-01 17-8-22-03 17-8-31-02-0 
17-8-16-03 17-8-23-01 17-8-32-03 
17-8-16-05 17-8-23-03 17-8-33-03 
17-8-17-01 17-B-24-01 17-8-34-06 
17-8-17-03 17-B-24-03 
17-B-17-05 17-8-25-01 
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Risk-Based Potential Potential 
Rationale for 

COPC Screening ARAR/TBC ARARITBC 
COPC Contaminant 
Flag Deletion or 

Levers> Value Source 
SelectionOO 



• 

• 

• 

CASNumber 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exoosure Point: Entire Site 

Chemical 

Volatile Or anics u 
79-34-5 
79-00-5 
76-13-1 
75-34-3 
75-35-4 
107-06-2 
78-87-5 
67-64-1 

75-27-4 
75-15-0 
56-23-5 
67-66-3 
156-59-2 
75-71-8 

74-85-1 ETHENE 
100-41-4 ETHYLBENZENE 
TTNUS054 M+P-XYLENES . 
74-82-8 METHANE 

91-20-3 
95-47-6 
127c18-4 
108-88-3 
540-59-0 
1330-20-7 
156-60-5 
79-01-6 
75-69-4 
75-01-4 
Semivolatile Or 
117-61-7 
105-60-2 
84-74-2 

Minimum 
Concentration 

(1) 

0.6 
0.5 
0.3 
0~2 

0.4 
0.6 
. 1 

2 
0.2 
4 

0.3 
1 

0.4 
0.5 
2 

0.01 
0.02 
0.2 
0.2 
10.2 

7 
3 

0.2 
0.5 
0.2 
0.6 
0.3 

. 0.3 
0.3 
0.5 
0.4 

8 
5 
2 
2 

0.92 

117 
3.9 
3.8 
3.4 

0.42 
663 

TABLE2..3 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER 

SWMU 17 - OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Minimum 
Qualifier 

J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

J 
J 

J 

J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

J 
J 
J 
J 

Maximum 
Concentration 

(1) 

5 
11 
14 
2 
20 
35 
4· 

0.3 
68 

770 
2500 
380 
0.2 
1.77. 
0.2 
0.4 

113.9 
95 
19 
3 

0.8 
330 
98 

1000 
1 

25 
130000 

14 
21 

54 
5 
8 
2 

2.1 

39000 
5.6 . 

22.7 
1920 
43.6 

929000 

Maximum 
Qualifier 

J 

J 
J 

J 
J 

J 

J 
J 

J 
J 

J 

J 

J 
J 
J 

NWS CHARLESTON, SOUTH CAROLINA 

Units 
Location of Maximum 

Concentration 

17-0-13-0403 
17-G-078-0205 . 
17-Q-28-0403 

17-G-07S-0205 
· 17-G-07S-0205 

17-Q-56-0105 
17-Q-250-0403 
17-Q-41-0105 

17-G-058-0205-D 
11-G-058-0205 
17-Q-250-0403 
17-Q-56-0105 

17 -G-07S-0205 
17MW6S 

17-Q-19-0403 
17-PSTW-4· 
17-PSTW-5 

17-Q-19-0403. 
17-Q-19-0403 
17-PSTW•9 

17-Q-19-0403 
17-0-19-0403 

17-G-078-0205 
17-0:.19-0403 

17-G-228-0205 
17-Q-1 OS-0302 
17-G-078-0205 
17-Q-19-0403 
17-PSTW-13 

17-G-07$-0205 
17-0-26-0403 

17-G-078-0205 

17-G-148-0305 
17-Q-35-0105 

17-G-128-0205-D 
17-G-078-0205 

17-G-058-~D 

17-G-168-0305 
17-G-188-0205 
17-G-120-0205 
17-G-148-0305 
17-G-148-0305 
17-G-140-0305 
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Detection 
Range of 

Freq~;mcy Nondetectsl2> 

15/92 5-100 
· 19192 5:.100 

38/84 5-50 
12/88 5-100 
27/92 5-100 
8188 5-100 
2/88 5-100 
6133 5-23 

24/92 5-100 
1/88 5-100 
3/88 5-100 
5188 5-100 

28/104 .. 0.5-50 
54/104 0.5-5 
20/92 5-100 
16116 
16116 
·1/88 5-100 
3173 5-200 
16116 
2/84 5-100 
2192 1 -200 
1/46 10-50 
5173 5-100 

28192 5-100 
17/92 5-100 
36169 5-10 
6192 5-300 

21/104 0.5 - 100 
621104 5-8 
10/88 5-100 . 
18/92 2-100 

3/42 10- 11 
1/38 10-11 
7/42 10- 11 
1/42 10~ 11 

2/43 0.16-2.7 

18/43 18.2-638 
2/43 2.34-4.3 
11/43 2.8-14.2 
43143 
14143 0.25-1.4 
43143 

Concentration 
Used for 

Screening131 

140 
93 

2500 
5 
11 
14 
2 
20 
35 
4 

0.3 
68. 

770 
2500 
380 
0.2 
1.77 
0.2 
0.4 

113.9 
95 
19 . 
3 

0.8 
330 
98 

1000 
1 

25 
130000. 

14 
21 

54 
5 
8 
2 

2.1 

39000 
5.6 
22.7 
1920 
43.6 

929000 

Background 

Value141 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

Risk-Based 
COPC 

Screening 
Level15l 

Rationale for 
Potential Potential COPC Contaminant 

ARAR/TBC ARAR/TBC Flag Deletion or 
Value Source Selection161 

ASL 
ASL 
BSL 
BSL 
ASL 
ASL 
ASL 
BSL 
ASL 
ASL 
BSL 
ASL 
ASL 
ASL 
ASL 
NTX 

No NTX 
No BSL 
No BSL 
No NTX 
No BSL 

ASL 
ASL 
BSL 
ASL 
ASL 
ASL 
BSL 
ASL 
ASL 
BSL 
ASL 

4.8 [!I 6 FEO.MCL ASL 
1800 N NA FED-MCL BSL 
360 N NA FEO-MCL BSL 

2900 N NA FED-MCL BSL 

NA FEO-MCL ASL 

BKG 
ASL 
ASL 
ASL 
ASL 
NUT 
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TABLE2.3 
OCCURRENCE. DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER 

SWMU 17 - OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 
NWS CHARLESTON, SOUTH CAROLINA 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exoosure Point:, Entire Site 

CASNumber Chemical 

COBALT 
t--7-'-44"'-'CM;......;.;..7....;;-3'-----tCHROMIUM 
744CMS-4 
7440-50-8 COPPER 
7439-89-6 IRON 

..... 7_43_,9-_,95-...__4 __ MAGNESIUM. 
7439-96-5 MANGANESE 
7439-97-6 ~ 
7440-02-0 NICKEL 
7440-09-7 POTASSIUM 
n82-49-2 . SELENIUM 
7440-23-5 SODIUM 
7440-62-2 VANADIUM 
7440-66-6 ZINC 
Miscellaneous Parameters u 
24959-67-9 BROMIDE 
16887-00-6 
57-12-5 
14808-79-8 

Footnotes: 

Minimum 
Concentration 

(1} 

10.3 
0.78 
6.7 
84 
2.3 
825 
9.7 

0.01 
10.8 
257 
3.8 

18600 
1 

7.9 

500 
51000 

4.2 
34000 

Maximum 
Maximum Minimum Concentration Units 

Qualifier Qualifier (1) 

19.7 
988 
24.9 

360000 
4.2 

270000 
4850 
0.03 
508 

12700 
3.8 

2800000 
30 

590 

7900 
2800000 

J 4.2 J 
320000 

1 Sample and duplicate are counted as two separate samples when. determining the minimum and maximum 

detected concentrations. 

2 Values presented are sample-specific quantitation limits. 

3 The maximum detl!ICted concentration is used for screening purposes. 

4 H the maximum inorganic concentration is greater than the Charleston NWS background concentration, 

Location of Maximum 
Concentration 

17-0-42-0105 
17-G-148-0305 

17 ~G-038-0205-0 
17-G-188~0205 

17-G-16$-0305 
17-G-168-0305 
17-G-178-0205 
17-G-048-0205 
17-G-148-0305 
17-G-180-0205 
17-0-42-0105 

17 ·G-168-0305 
17-0-42-0105 

17-G-148-0305 

17-PSTW-15 
. , 17-PSTW-15 

17-G-208-0205 
17-PSTW-15 

(Baseline Background Study. Naval Weapons Station, Charleston, SC; TtNUS, March 2002), that inorganic is not selected as a COPC. 

5 The risk-based COPC screening level for tap water use is presented. The value is based on a 

target hazard quotient of 0.1 for noncarcinogens (denoted with a "N" flag) or an incremental cancer 

risk of 1 E·6 for carcinogens (denoted with a •c• flag) (USEPA, Region 9, October 2004). 

6 The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based 

COPC screening levei andlor an ARAR/TBC(s). 

7 The "CAL- Modified PRG" is used as the screening value for trichloroethane (USEPA, Region 9, October 2004). 

Page2of 3 

Detection 
Frequency 

(1) 

4/43 
29/43 
7/43 
40/43 
6/43 

43143 
43/43 
11/43 
15143 
35/43 
1/43 

43143 
13/43 
29/43 

12112 
12112 
1/43 

12112 

Concentration 
Range of 

Used for 
Noncfetects12> 

Screening13> 

0.8- 7.1 19.7 
0.64-4.3 988 
0.86-14.6 24.9 
42.9-123 360000 
1.7-3.6 4.2 

270000 
4850 

0.01 - 0.06 0.03 
2.6~ 57.3 508 
238- 6210 12700 
3.71 - 4.1 3.8 

2800000 
0.75-5.07 30 
2.5-15.5 590 

7900 
2800000 

10. 4.2 
320000 

Risk-Based 
Background COPC 

Rationale for 
Potential Potential COPC Contaminant 

ARARITBC ARARITBC A Deletion or Valuet4> Screening 
Leve115> 

Value Source ag 

NA NA 
NA NA 
NA 73 N 
NA NA 

Rationale Codes: 

For Selection as a COPC: 

ASL= Above COPC Screening leveVARARfTBC 

For Elimination as a COPC: 

BKG = Within background levels 

BSL =Below GOPC Screening leveVARP,R/TBC 

NTX =.No Toxicity Information 

NUT = Essential Nutrient 

Definitions: 

No 
No 
No 

Selection16> 

BKG 
ASL 
BSL 
BKG 

BSLBKG 
NUT 
ASL 
BSL 
ASL 
NUT 
BSL 
NUT 
BKG 
BSL 

NTX 
ASL 
BSL 
ASL 

ARARITBC =Applicable or Relevant and Appropriate RequiremenVTo Be Considered 

C = Carcinogen 

COPC = Chemical of Potential Concern 

J =Estimated Value 

N = Noncarcinogen 

NA = Not Applicable. 
FED-MCL = Federal Maximum Contaminant level (USEPA, Winter 2004) 

FED-SMCL = Federal Secondary Maximum Contaminant Level (USEPA, Winter 2004 

FED-Al = Federal Action level (USE PA; Winter 2004) 
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CASNumber 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exoosure Point: Entire Site 

Chemical 

Associated Samples: 

17-G-01S-0205,17MW01,20050224 

17-G-02$-0205, 17MW02S,20050227 

17-G~$-0205, 17MW03S,20050214 . 

17-G-03S-0205-AVG, 17MW03S,20050214 

17·G·03S-0205-D, 17MW0Js,20050214 

17-G-04$-0205, 17MW04S,20050227 

17-G-05S-0205, 17MW058,20050225 

17-G-05$-0205-AVG, 17MW058,20050225 

17-G-05$-0205-D, 17MW058,20050225 

17-G-060-0205, 17MW06D,20050224 

17-G-07$-0205, 17MW078,20050228 

17-G· 11S-0205,17MIP03-TW29-MW118,20050223 

17-G-12D-0205,17MW12D,20050228 

17-G-120-0205-AVG, 17MW12D,20050228 

17-G-12D-0205-D,17MW12D,20050228 

17-G-12$-0205, 17MIP29-TW38-MW12S,20050225 

17-G-12$-0205-AVG, 17MIP29-TW38-MW128,20050225 

17-G-12S-0205-D,17MIP29-TW38-MW128,20050225 . 

17-G-138-0205, 17MW13S,20050227 

17-G-140-0300, 17MW14D,20050309 

17-G-14$-0305, 17MIP38-TW47-MW148,20050309 

17-G-15D-0305, 17MW15D,20050309 

17-G-15$-0305, 17MIP39-TW48-MW15S,20050309 

17-G-160-0305, 17MW160,20050308 

17-G-161-0305, 17MIP40-TW49-MW161,20050308 

17-G-168-0305, 17MW16S,20050308 

TABLE2.3 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS oF POTENTIAL CONCERN - GROUNDWATER 

. SWMU 17 - OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Minimum Maximum 
Concentration Minimum Concentration 

Qualifier (1} (1) 

17-G-17£>.,0305,17MW170,20050308 

17-G·171·0205,17MIP41-TW50-MW171,20050226 

17-G-17S-0205,17MW17S,20050226 

Maximum 
Qualifier 

17-G· 180-0205, 17MW180,20050226 

17-G-188·0205,17MIP42-TW51-MW188,20050226 

17-G-19S-0205,17MIPGTW52-MW198,20050224 

17-G·20S-0205,17MIP48-TW57-MW208,20050227 

17-G-21$-0205, 17MW218,20050215 

17-G-22S-0205,17MIP02-TW30-MW228,20050223 

17-G-22S-0205-AVG, 17MIP02-TW3Q.MW22S,20050223 

17-G-22$-0205-D, 17MIP02-TW3Q.MW228,20050223 

17-G-23S-0205, 17MW23S,20050224 

17-PSTW-10,17-P8TW-10,20041110 

17·P8TW-11, 17-PSTW-11,20041110 

17-P8TW-12, 17-P8TW-12,20041110 

17-P8TW-13, 17-P8TW-13,20041110 

17-P8TW-14, 17-PSTW-14,20041110 

17-PSTW-15,17-P8TW-15,20041110 
17-PSTW-4, 17-P8TW-4,20041109 

17-PSTW-5, 17-PSTW-5,20041109 

17-PSTW-6, 17-P8TW-6,20041109 

17-PSTW-7,17-PSTW-7,20041110 

17-.PSTW-8, 17-PSTW-8,20041110 

17-P8TW-9, 17-P8TW-9,20041110 

17-0-01-0302, 17TW01 S,20020307 

NWS CHARLESTON, SOUTH CAROLINA 

Detection 
Unitil 

Location of Maximum Frequency 
Concentration (1) 

17-0-02~0302, 17TW028,20020307 

17-0-03-0302, 17TW03,20020307 

17-Q-04-0302, 17TW04S,20020307 

17-Q-05-0302, 17TW05S,20020308 

17-0-060-0302, 17TW06D,20020308 

17-0-068-0302, 17TW068,20020308 

17-0~0700302, 17TW07D,20020306 

17~07S-0302,17TW078,20020307 . 

17~08D-0302, 17TWOBD,20020308 

17-0-08$-0302, 17TWOBS,20020308 

17-Q-09D-0302,17TW09D,20020309 

17-0-098-0302, 17TW09S,20020309 

17-Q-10D-0302,17TW10D,20020306 

17-0-108-0302, 17TW108,20020308 

17-Q-11-Q403,17MIP11-TW11,20030426 

17-Q-12-0403,17MIP12·TW12,20030426 

11~0-13-0403, 17MiP21-TW13,20030426 

17~0-14-0403,17MIP16-TW14,20030426 

17-0-15-0403, 17MIP15-TW15,20030426 

17-0-1&-0403-AVG, 17MIP15-TW15,20030426 

17-0-15-0403-D,17MIP15-TW15,20030426 

17416-0400, 17MIP13-TW16,20030426 

17417-0403,17MIP18-TW17,20030426 

17-Q-18-0403, 17MIP19-TW18,20030426 

· 17-0-19-0403, 17MIP2Q. TW19,20030427 
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Concentration 
Range of 

Used for 
Background 

Nondetects121 Value141 
Screening131 

17-Q-2Q.0403, 17MIP17-TW20,20030427 

17-Q-21-0403, 17MIP09-TW21,20030427 

17-0-22-0403, 17MIP14-TW22,20030427 · 

17-0-23-0403, 17MIP08-TW23,20030427 

17-0-24-0403, 17MIP07-TW24,20030427 

17-Q-25D-0403, 17MIP10-TW25SD,20030427 

17-Q-25S•0403,17MIP10-TW25SD,20030427 

17-Q-26-0403, 17MIP06-TW26,20030427 

17-Q-26-0403-AVG, 17MIP06-TW26,20030427 

17-Q-26-0403-D, 17MIP06-TW26,20030427 

17-0-27-0403, 17MIP05-TW27,20030427 

17-Q-28-0403, 17MIP04-TW28,20030427 

17-0-31-0403,17MIP01-TW31,20030427 

17-0-32-0105, 17MIP23-TW32,20050115 

17-Q-32-0105-AVG,17MIP23-TW32,20050115 

17-Q-32-0105-D, 17MIP23-TW32,20050115 

17-Q-33-0105,17MIP24-TW33,20050117 

17-Q-34-0105,17MIP2&-TW34,20050115 

17-Q-35-0105, 17MIP26-TW35,20050117 

17~0-36-0105, 17MIP27-TW36,20050117 

17-Q-37-0105, 17MIP28-TW37,20050116 

17-Q-39-0105,17MIP3Q.TW39,20050116 

17-Q-39-0105-AVG,17MIP3Q.TW39,20050116 

17-Q-39-0105-D,17MIP3Q.TW39,20050116 

17-Q-4Q.0105,17MIP31-TW40,20050116 

Risk-Based 
Potential Potential COPC 

ARARITBC ARARITBC 
COPC 

Screening Flag 
Leve~5) 

Value Source 

17-Q-41-0105, 17MIP32-TW41,20050117 

17-Q-42-0105, 17MIPas:. TW42,20050117 

17-Q-43-0105, 17MIP34-TW43,20050116 

17·0-44-0105, 17MIP35-TW44,20050117 

17-Q-45-0105, 17MIP36-TW45,20050117 

17-Q-46-0105, 17MIP37-TW46,20050116 

17-Q-53-0105, 17MIP44-TW53,20050115 

17-Q-54-0105, 17MIP45-TW54,20050115 

17-Q-54-0105-AVG, 17MIP45-TW54,20050115 

17-0-54-0105-0, 17MIP45-TW54,20050115 

17-Q-55-0105,17MIP46-TW55,20050117 

17·0-56-0105, 17MIP47-TW56,20050115 

17-Q-56-01Q5-AVG,17MlP47-TW56,20050115 

17-Q-56-0105-D, 17MIP47-TW56,20050115 

17-Q-q8-0105, 17MIP49-TW58,20050116 

17-Q-59-0105,17MIP5Q. TW59,20050115 

17-Q-6Q.0105, 17MIP51 • TW60,20050117 

17-Q-61-0105, 17MIP52-TW61,20050117 

17-0-62·0105, 17MIP53-TW62,20050116 . 

17-0-63-0105, 17MIP54-TW63,20050116 

17-Q-64·0105, 17MIP55-TW64,20050116 

17MW6S, 17MW06S,20041116 

17PS-01, 17-PS-1,20040401 

17PS-02, 17-PS-2,20040401 

17PS-03, 17·PS-3,20040401 

Rationale for 
Contaminant 
Deletion or 

Selection161 
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CAS Number 

Scenario Timeframe: Future 
Medium: Surface Water 
Exposure Medium: Surface Water 
Exoosure Point: Entire Site 

Chemical 

Minimum 
Minimum Concentration 
Qualifier (1) 

TABLE2.4 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN- SURFACE WATER 

SWMU 17 - OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 
NWS CHARLESTON, SOUTH CAROLINA 

. 

Maximum Detection Concentration 
Maximum Location of Maximum Range of Background 

Concentration Units Frequency Used for 
Cl) Qualifier Concentration (1) Nondetects12> 

Screening13> 
Yalue141 

Risk-Based 
Potential Potential 

COPC COPC 
ARARITBC ARAR/TBC 

Screening Flag 
Levetl5) 

Value Source 

lnoraanics (uq/L) 
7429-9().5 
744()-36-0 
7440-36-2 
7440-39-3 
7440-70-2 
744().48-4 
7439-89-6 
7439-95-4 
7439-96-5 
7440-09-7. 
744o-22-4 
7440-23-5 
744()-62-2 
744o-66-6 

~ 
1400 1400 UQ/L 17-W-01-1001 

• • .... 5.5 5.5 un/L 17-W-01-1001 
ARSENIC 4.4 4.4 ualL 17~W-01-1001 

. BARIUM 47.3 47.3 uo/L 17-W-01-1001 
CALCIUM 167000 167000 tin/I. 17-W-01-1001 
COBALT 2.9 2.9 ua/L 17-W-01-1001 . 2740 2740 unlL 17-W-01-1001 
MAGNESIUM 488000 488000 HllJI 17-W-01-1001 . . 169 169 UQ/L 17-W-01-1001. 
POTASSIUM 143000 143000 unlL 17-W-01-1001 
SILVER 1.3 1.3 unit 17-W-01-1001 
SODIUM 4100000 4100000 U!l/L 17-W-01-1001 
VANADIUM 5.2 5.2 unlL 17-W-01-1001 
ZINC 16.4 16.4 uoll 17-W-01-1001 

Footnotes: 

1 Sample and duplicate are counted as two separate samples when detennining the minimum and maximum 

detected concentrations. 

2 · . Values presented are sample-spe(:ific quantitatiori limits. 

3 The maximum detected concentration is used for screening purposes. 

4 If the maximum inorganic concentration Is greater than the concentration at the upgradient location, 23SW/SD08, 

that inorganic is not selected as a COPC . 

5 The risk-based COPC screening level for tap water use is presented. The value Is based on a 

target hazard quotient of 0.1 for noncarcinogens (denoted with a "N" flag) or an incremental cancer 

risk of 1E-6 for carcinogens (denoted with a ·c· flag) (USEPA, Region 9, October 2004). 

6 The chemical Is selected as a COPC if the maximum detected c0ncentration exceeds the risk-based 

COPC screening level and/or an ARARITBC(s). 

Associated Samples: 
11-w-01.:1001 
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1/1 --
1/1 
1/1 -
1/1 -
1/1 -
1/1 --
111 -
1/1 -
1/1 -
111 -
111 
1/1 --
111 -
1/1 -

1400 

-:.~NA FE~wac-5.5 • N . 5.6 FED-AWQC 
4.4 .8 C •·-·:- FEC>-AWQC No 
47.3 260 N 1000 FED-AWQC No 

167000 I 226000 NA I NA I FED-AWQC No 
2.9 NA 73 N ~ FED-AWQC No 

2740 • . N • FED-AWQC ~ 
488000 FED-AWQC No 

169 FED-AWOC --~~ 
143000 FED-AWOC No 

1.3 18 N 
4100000 4300000 NA 

5.2 I 11 . N 
16.4 I NA 1100 N 

Rationale Codes: 

For Selection as a COPC:. 

ASL= Above COPC Screening ~evel/ARAR/TBC 

. For Elimination as a COPC: 

BKG = Within background levels 

BSL = Below COPC Screening Level/ARARITBC 

NTX = No Toxicity Information 

NUT= Esisentlal Nutrient 

Definitions: 

NA FED-AWQC No 
NA FED-AWOC No 
NA FED-AWQC No 

7400 FED-AWOC No 

ARAR/TBC = Applicable or Relevant and Appropfiate RequiremenVT o Be Considered 

c =carcinogen 
COPC = Chemical of Potential Concem 
J = Estimat~ Value 

N=Noncarcinogen 

NA = Not Applicable, 

FEO-AWOC = .Nation! Recomnlended Water Quality Criteria for Priority 

To)lic Pollutants, Human Heallh for Consumption of Water and Organisms 

(USEPA, 2004). 

Rationale for 
Contaminant 
Deletion or 

Selection161 

BSL.BKG 
ASL 
BKG 
SSL 
NUT 
BSL 
ASL 
NUT 
ASL 
NUT 
BSL 
NUT 
BKG 
BSL 



• 

• 

• 

TABLE2.5 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN, - SEDIMENT 

SWMU 17 - OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 
NWS CHARLESTON, SOUTH CAROLINA 

Scenario Timeframe: Current/Future 
Medium: Sediment 
Exposure Medium: Sediment 
ExDOsure Point: Entire Site 

Minimum 

CAS Number Chemical Concentration 
(1) 

Volatile Oraanics (ma/l<a\ 
75-15-0 CARBON DISULFIDE 0.019 
PesticidesJPCBs (ma/l<a\ 
72-55-9 4,4'-DDE 0.0036 
1031-07-8 ENOOSULFAN SULFATE 0.0028 
76-44-8 HEPTACHLOR 0.0015 
lnoraanics (ma ka) 
7429-90-5 ALUMINUM 20900 
7440-38-2 ARSENIC 9.4 
7440-39-3 BARIUM 27.6 
7440-41-7 BERYLLIUM 1.3 
7440-70-2 CALCIUM 2410 
7440-47-3 CHROMIUM 40.2 
7440-48-4 COBALT 10.5 
7440-50-8 COPPER 18.4 
7439-89-6 IRON 24500 
7439-92-1 LEAD 35.2 
7439-95-4 MAGNESIUM 5070 
7439-96-5 MANGANESE 256 
7439-97-6 MERCURY 0.39 
7440-09-7 POTASSIUM 2480 
7440-23-5 SODIUM 11500 
7440-62-2 VANADIUM 60.9 
7440-66-6 ZINC 73.4 

Footnotes: 

Maximum 
Minimum Concentration Maximum 

Units 
Qualifier Qualifier (1) 

J 0.019 J mQ/ka 

J 0.0036 J malka 
J 0.0028 J malka 
J 0.0015 J ma/Im 

20900 ma/Im 
9.4 mnlkn 

27.6 mQ/ka 
1.3 ma/I((] 

2410 malka 
40.2 malka 
10.5 molka 
18.4 malka 

24500 ma/Im 
35.2 ma/Im 
5070 ma/Im 
256 malka 
0.39 ma/Im 
2480 mnlka 
11500 malka 
60.9 malka 
73.4 malka 

Sami)le and duplicate are counted as two separate samples when determining the minimum and maximum 

detected concentrations. 

2 Values presented are sample-specific quantitation limits. 

3 The maximum detected concentration is used for screening purposes. 

Location of Maximum 
Concentration 

17-0-01-1001 

17-0-01-1001 
17-0-01-1001 
17-0-01-1001 

17-0-01-1001 
17-0-01-1001 
17-0-01-1001 
17-D-01-1001 
17-0-01-1001 
17-0-01-1001 
17-0-01-1001 
17-0-01-1001 
17-0-01-1001 
17-0-0.1-1001 
17-0-01-1001 
17-0-01-1001 
17-0-01-1001 
17-0-01-1001 
17-0-01-1001 
17-0-01-1001 
17-0-01-1001 

4 If the maximum inorganic concentration is greater than the concentration at the upgradient location, 23SW/SDOB, 

that inorganic is not selected as a COPC . 

5 The risk-based COPC screening level for tap water use is presented. The value is based on a 

target hazard quotient of 0.1 for noncarcinogens (denoted with a "N" flag) or an incremental cancer 

risk of 1 E-6 for carcinogens (denoted with a ·c· flag) (USEP A, Region 9, October 2004 ). 

6 The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based 

COPC screening level ancVor an ARAR/TBC(s). 

Surrogate Chemicals 

Enclosulfan is used as a surrogate for eridosuHan sulfate. 

The PRG for chromium represents a 1 :6 ratio of Cr Vl:Cr Ill (USEPA Region 9, October 2004). 

Associatect Sample: 

17-0-01-1001 
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Detection 
Frequency 

(1) 

1/1 

1/1 
1/1 
1/1 

1/1 
1/1 
1/1 
1/1 
111 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
111 
111 
1/1 

I 

Concentration 
Risk-Based 

Potential Potential 
Range of Background COPC COPC 

Used for ARAR/TBC AR AM BC 
Nondetects121 Value141 Screening Flag 

Screening131 Value Source 

--

-
--
-

---
-
-
--
-
--
--
-

·-
---
--
---
-
-
-

I 

Levet'Sl 

0.019 NA 36 N 

0.0036 NA 1.7 c 
0.0028 NA 37 N 
0.0015 NA 0.11 c 

20900 52800 N 
9.4 36.6 c 

27.6 72.4 540 N 
1.3 3.2 15 N 

2410 14760 -
40.2 113.6 210 N 
10.5 22.6 140 N 
18.4 57.4 310 N 

24500 69200 --•Ill N 
35.2 53.6 400 N 
5070 
256 704 :11-N 131~ 
0.39 -•-·: 2.3 N 
2480 6960 --
11500 15200 --- N 
60.9 127.4 . 
73.4 162.2 2300 N 

Rationale Codes: 

For Selection as a COPC: 

ASL= Above COPC Screening LeveVARAR/TBC 

For Elimination as a COPC:. 

BKG = Within background levels. 

BSL = Below COPC Screening Level/ARAR/TBC 

NUT = Essential Nutrient 

Definitions: 

NA NA No 

NA NA No 
NA NA No 
NA NA No 

NA NA No 
NA NA No 
NA NA No 
NA NA No 
NA NA _No 
NA NA No 
NA NA No 
NA NA No 
NA NA No 
NA NA No 
NA NA No 
NA NA No 
NA NA No 
NA NA No 
NA NA No 
NA NA No 
NA NA No 

ARARITBC =Applicable or Relevant and Appropriate RequiremenVTo Be Considered 

c = Carcinogen 

COPC = Chemical of Potential Concern 
- J = Estimated Value 

N = Noncarcinogen 

NA = Not Applicable. 

Rationale for 
Contaminant 
Deletion or 

Selection161 

BSL 

BSL 
BSL 
BSL 

BKG 
BKG 

BSL,BKG 
BSL.BKG 
NUT, BKG 
BSL,BKG 
BSL,BKG 
BSL,BKG 

BKG 
BSL,BKG 
NUT, BKG 

BKG 
BSL 
NUT 
NUT 
BKG 

BSL,BKG 



• 
Chemical Units Arithmetic 

ol Mean 

Potenttal 
'' 

Concern 

METHYLENE CHLORIDE mnllm 0.008 

TRICHLOROETHENE malko 0.1 

CIS· 1.2·DICHLOROETHENE malko 0,007 

BENZO(A)ANTHRACENE mnlkn 0.2 I 

BENZO(A)PYRENE mnllm · 0.2 
BEN:ZOIB)FLUOAANTHENE malka 0.2 

CARBAZOLE malko 0.2 

CHRYSENE mnlkn 0.2 

OIBENZOIA,H)ANTHAACENE malko 0.2 

AROCLOR·l 248 nmllm 0.04 

AAOCLOR·l254 mnikn 0.079 

AAOCLOl'M260 nm/Im 0.037 

ALPHMIHC malka 0.001 

BETA-BHC 
' 

mnikn 0.001 

GAMMA-BHC IUNOANE) mnlkn 0.001 

ALUMINUM malkn 11800 

ANTIMONY mo/lea 3.2 

ARSENIC mnlkn 3.4 

BARIUM malko 52.3 

CADMIUM malko 1.3 

CHR™UM ma/kQ 37.6 

COBALT mnlkn 2.4 

COPPER mnlkn 176 

LEAD 

~ 
94 

MANGANESE 80.5 

MERCURY 0.22 

NICKEL malka 34.2 

ZINC ma/kn 191 

FooJnotes; 

TABLE3.1 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY• SURFACE SOIL 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 
NWS CHARLESTON, SOUTH CAROLINA 

95% UCLof l;laxlmum Maximum EPC Reasonable Maximum Exposure 

Normal Detected Qualifier Units 

Data Concentration Medium Medium Medium 

EPC EF'C EPC 
Value Statistic Rallonale 

O.Q1 0.014 J mnlkn 0.014 MIJX{mum (1) 

0.3 u mal1ro 3.2 Maxlmum ' Undefined, FOO (2) 

0.01 0.025 'mg/kg 0.025 Maximum :· Undefined, FOO 

0.3 1 J ma/ka 1 Maximum Undefined, FOO 

0.3 0.74 J mglka 0.74 Maximum Undaflned, FOO 

0.3 1.1 J ·maJka 1.1' Maximum Undefined, FOO 

0.2 0.45 J ITlOlkll 0.45 Mexlmum Undefined. FOO 

0.3 0.91 ' ;J mnlkn' 0.91 Maidmum Undefined, FOO 

0.2 0.13 J. malko 0.13 Maximum Undefined. FOO 

0.091 0.57 malko 0.57 Maximum Undefined, FOO 

0.18 0.87 mrilkn 0.87 Maximum Undefined, FOO 

0.07 0.35 mnikn 0.35 Maximom u~ 
0.001 0.00061 J mnlko 0.00067 Maximum UC 

Q.001 0.0009 J mnlkn 6.0009 Maximum UCl.>Max, FOO 

0.001 0.00087 J mnlkn 0.00087 Maximum Undefined, FOO 

14700 31800 malko 15300 H·UCL ProUCL (3) · 

6.9 31.4 molko 31.4 Maximum Undefined, FOO 

4.5 11.5 mnlkn 5.2 H·UCL ProUCL(3) 

72.5 244 mnlkn 69.5 H·UCL ProUCL(3l 

2.6 12.5 ma/ko 12.5 Maximum Undefined, FOO 

72.2 392 malko 50.4 H·UCL Undefined (3) 

3.6 12.8 mnlkn 4.3 H·UCL ProUCL (3l 

378 1930 mnikn 557 H·UCL Undefined (4) 

175 670 malko 94 Average Ave111ge(5l 

119 378 mnlkn 114 H.\JCL Undefined (4) 

0.41 1.8 · mnlkn 0.47 H.UCL Undefined (4) 

66.9 348 mnlka 83.7 H·UCL Undefined /4) 

371 1510 ma/ko 531 H·UCL Undefined (4) 

1 ~ UCL is greater than the maximum concentration. Therefore, the maximum concentration Is used as the EPC. 
2 • Undefined, FOO • Distribution Is undefined. Less than 50 percent positive detections. Maximum concentration is used as the EPC. 
3. • ProtJCL indicates data are log·normally distributed. 
4 • Distribution is undefined. Lognormal UCL Is recommended as the EPC. 
5 ·Average concentration is .used as the EPC for lead, as recommended in IEUBK Model and Adult Lead Model guidance. 

Table3SWMU17SS.xls 

• 
Central Tend ency Exposure 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

0.014 Maximum (1) 

3.2 Maximum Undefined, FOO (2) 

0.025 Maximum Undefined, FOO 

1 Maxlmum Undefined. FOO 

0.74 Maxlmum Undefined. FOO 

1.1 Maximum Undefined, FOO 

0.45 Maximum Undefined, FOO 

0.91 Maximum Undefined, FOO 

0.13 Maximum Undefined, FOO 

0.57 Maximum Undefined. FOD 

0.87 Maximum UndeUned, FOO 

0.35 Maximum Undefined, FOO 

0.00067 Maximum UCL>Max, FOO 

0.0009 Maximum UCL> Max, FOO 

0.00087 Maxlmum Undefined, FOO 

15300 H·UCL ProUCL(3) 

31.4 Maximum Undefined, FOO 

5.2 H·UCL ProUCL(3l 

'89.5 H·UCL ProUCL(3) 

12.5 Maximum Undefined, FOO 

50.4 H·UCL Undellned (3) 

4.3 H·UCL ProUCL(3) 

557 H·UCL Undefined 14) 

94 Averace Average (5) 

114 H·UCL Undefined (4) 

0.47 H·UCL Undefined (4) 

83.7 H·UCL Undefined (4) 

531 H·UCL Undefined (4) 
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TABLE3.2 
MEDIUM-sPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY· SUBSURFACE SOIL 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Chemical 

of 

Potential 

Concern 

1, 1.2,2·TETRACHLOAOETHANE 

1,1,2·TAICHLORO£THANE 

1.2-0lCHL.OROPROPANE 

ACETONE 

BENZENE 

BAOMODICHLOROMETHANE 

CARSON TETRACHLORIDE 

CHLOROFORM 

CHLOROMETHANE 

METHYLENE CHLORIDE 

TETRACHLOAOCTHENE 

TRICHLOROETiiENE 

VINYL CHLORIDE 

CIS-1,2·01CHLOAOETHENE 

2,4-0INITTIOTOLUENE 

2,4,6-TRINITROTOl.UENE . 

PENTACHLOAOPHENOL 

ALUMINUM 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

COBALT 

NICKEL 

VANADIUM 

ZINC 

CYANIDE 

Footnotu: 

Scenario Time rame; Currenl/Future 
Medium: SoD 
EbcpOllur& Medium: Subeulface SoH 

r Point. SWMU 17 

Unilll Al1lhmelfc 95% UCLof 

Mean Normal 

Data 

mc/ka· 0.009 0.01 

mg/kg 0.01 0.02 

mg/kg 0.007 0.01 

mg/kg 0.5 0.8 

malka 0.007 0.01 

malko 0.008 0.01 

IMilm. 0.07 0.2 

malka 0.1 0.3 - 0.007 0.01 . 

mc/ka 0.008 0.01 

mc/ka 0.007 O.Q1 

mnllui 14 32 

mg/kg 0.008 0.01 

mg/kg 0.04 0.07 

malkn 0.1 0.1 

mg/kg 0.1 0.1 

rriglkg 1 2 

mg/kg 21300 23100 

malko 4.7 5.2 

malko 47.6 59.1 

mg/kg 0.067 0.085 

ln<llka 31.2 33.6 
malka 2.7 2.9 

rnalka 6.2 6.1 

mg/kg 35.9 38.6 

malkn· . 56.9 97.9 

malko. 0.71 0.85 

NWS CHARLESTON, SOUTH CAROLINA 

Maximum Maximum EPC Reasonable Maximum Exposure 

Detected Qualifier Unite 

Concentration Medium Medium ·Medium 

EPC .EPC EPC 

Value Statistic Rationale 

0.21 mg/kg 0.21 Maximum Undeflned, FOO (1) 

0.27 J mc/ka 0.27 Maximum Undefined, FOO 

0.004 J . niglkg 0.004 Maximum (2) 

16 malka 0.9 H·UCL Undefined (3) 

0.002 J . mnlkn 0.002 Maximum (2) 

0.16 J mg/kg 0.16 Maximum Undefined; FOO 

5.2 malkg 5.2 Maximum Undefined, FOO 

9.1 rnalka 9.1 Maximum Undefined, FOO 

0.088 J malko · 0.088 Maximum Undefined, FOO 

0.014 J malko 0.014 Maximum (2) 

0.056 J malko 0.056 Maximum Undefined, FOO 

910 llllllkll · 910 Maximum Undefined, FOO 

0.005 J mg/kg 0.005 Maximum (2) 

1.3 malka 1.3 Maximum Undefined, FOO 

0.51 malkn 0.51 Maximum Undefined, FOO 

0.35 malka 0.35 Maximum Undefined, FOO 

0.38 J malka 0.38 Maximum (2) 

52500 ma/kg 23800 H·UCL ProUCL (4) 

13.2 mg/kg 5.2 · Student-l ProUCL (S) 

359 malkO 51.1 H·UCL Undefined (3) 

0.56 malka 0.56 Maximum Undefined, FOO 

62.7 malka 33.6 StudenM ProUCL (5) 

5.9 malka 3 H·UCL ProUCL(4) 

16 mg/kg 6.8 H·UCL ProUCL (4) 

68.9 malka 39.4 . H·UCL ProUCL (4) 

1240 malkn 39.6 H-UCL Undefined (3) 

5 malka 5 Maximum Undefined, FOO 

1 - Undefined, FOO • Diatrlbutlon Is undefined. Less than 50 percent positive detections. Maximum concentration is used as the EPC. 
2 • UCL is greater than. the maximum concentration. Therefore, the maximum concentration is used as the EPC. 
3 • Distribution Is undefined. Lognormal UCL.is recommended as the EPC. 
4 • ProUCL Indicates data are log-normally distributed. 
5 • ProUCL indicates data ate normally di.irlbuted. 

Table.U17SB.xls • 

Central Tendency Exposure 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

0.21 Maximum Undefined, FOO (1) 

0.27 Maximum Undefined, FOO 

0.004 Maximum (2) 

0.9 H·UCL Undefined (3) 

0.002 Maximum (2) 

0.16 Maximum Undellned, FOO 

5.2 Maximum Undefined, FOO 

9.1 Maximum Unde!ined, FOO 

0.088 Maxtmum Undefined. FOO 

0.014 · Maximum (2) 

0.056 Maxirn1,1m Undefined, FOO 

910 Maximum Undefined, FOO 

0.005 Maximum (2) 

1,3 Maximum Undefined, FOO 

0.51 Maximum Undefined, FOO 

0.35 Maximum Undefined, FOO 

0.38 Maximum (2) 

23600 H·UCI. ProUCL (4) 

5.2 StudanM ProUCL (5) 

51.1 H·UCL Undefined (3) 

0.56 Maximum Undefined. FOO 

33.6' Student•t Pro.UCL (5) 

3 H·UCL ProUCL (4) 

IU H·UCL ProUCL (4) 

39.4 H·UCL ProUCL (4) 

39.S H·UCL Undefined (3) 

5 Maximum Undefined, FOO 
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• 
Chemical Units Arlthmellc 

of Mean 

Potential 

Conoem 

1, 1,2.2·TetrachlOl'O&thane ug!L 8 

1, 1.IHrichloroethane ug/L 10 

1, 1-0lo!11oroethel')a ug/L 4 

1,2-0lchloroethane uall. 4 

1,2-0lchloropropane uni! 3 

lilenzene ua/L 5 

lilromodlohloromethane ua/L 3 

Carbon T!llrachlorlde ua/I. 4 

Chloroform ua/L 40 

cls· 1,2·0iohloroethene unit 98 

omethane ug/L . 17 

e ua/L 8 

Naphthalene ug/L 7 

T elreohloroethene ug!L 18 

Toluene ug/L 8 

Total 1,2·0lchloroethene ug/L 52 

trans·1,2·0ich!Ofoelhane ug/L e 
Trlchloroethane ug/L 8200 

Vinyl Chlorlde ug/I. 4 

lills(2·Ethvlhexyl)phthalate ug/L 6 

ROX ug/L 0.3 

Antimony uall 1.7 

Arsenic Ug/L 3.7 

Barium ua/L 182 

Bervtllum· ug/L 3.9 

COb;lll ug/L 79 

M""".- ug/L 627 

Nickel ua/l. 38.6 

Chloride ug/L 948000 

Sulfate ug/L 108000 

• 
TABLE3.3 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY· GROUNDWATER 
SWMU 17 ·OLD SOUTHSIDE MISSILE ANO WASTE OIL DISPOSAL AREA 

NWS CHARLESTON, SOUTH CAROLINA 

95% UCLof Ma>dmum Ma>dmum EPC Reasonable Maximum Exposure 

Nonnal Detected QuaHfler UnilS 

Data Concentration Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

NA 140 ug/L 140 Ma>dmum (1) 

NA 93 ualL 93 Mlildmum {1) 

NA 11 J ug/L 11 Ma>dmum (1) 

NA 14 ua/L . 14 Maximum (11 

NA 2 J ugiL 2 Maximum (1) 

NA 35 ug/L 35 Maximum (1) 

NA 4 J IJ!l/L 4 Ma>dmum (1) 

NA. 68 ug/L 68 Ma>dmum (1) 

NA no ug/L 770 Maximum (1) 

NA 2500 ulilL 2500 Maximum (1) 

NA 380 J ug/I. 380 M!OOmum (1) 

NA 19 ua/L Hl Maximum (1) 

NA 3 J uall 3 Maximum (1) 

NA 330 . U!llL 330 Maximum (1) 

NA 98 '""' 98 Maximum (1) 

NA 1000 ug/L 1000 Maximum (1) 

NA 26 ug/L 25 Maximum (1) 

NA 130000 uall 130000 Maximum (1) 
NA. 21 J Ug/L 21 Maximum (1) 

NA 54 ug/L 54 MalCimum (1) 

·NA 2.1 ualL 2.1 Maximum (1) 

NA 5.6 ualL 5.6 Maximum (1) 

NA 22.7 Ug/I. 22.7 MalClmum (1) 

NA 1920 ug/I. 1920 Maximum (1) 

NA 43.6 ug/I.. 43.6 MalCimum (1) 

NA 988 ··, ug/I. 988 Maximum. (1) 

NA 4850 ug/L 4850 Maximum (1) 

NA sos ug/L 50S Maximum (1) 

NA 2600000 ug/I. 2800000 Maximum (I) 

NA 320000 ualL 320000 Maximum (1) 

1 • The maximum detected concentration Is selected as the EPC for groundwater (See Section 6.2.3 of text). 

Table3SWMU17GW.xls 

• 
Central Tendency Exposure 

Medium Medium Medium 

EPC EPC EPC 

Value Statls!ic Rationale 

140 Maximum (1) 

93 Maximum (1) 

11 Maximum (1) 

14 Maximum (1) 

2 Maximum (1) 

36 Ma>dmum (1) 

4 Maximum (1) 

68 Maximum (1) 

770 Maximum (1) 

2500 Maximum (1) 

380 Ma>dmum (1) 

19 Maximum (1) 

3 Maximum (1) 

330 Maximum (1) 

98 Maximum (1) 

1000 Maximum (1) 

25 Maximum (1) 

130000 Maximum (1) 

21 Maximum (1) 

54 Maximum (1) 

2.1 Maximum (1) 

5.6 Maximum (1) 

22.7 Maximum (1) 

1920 Maximum (1) 

43.6 Maximum (1) 

988 MalCimum {1) 

4850 Maximum (1) 

508 Maximum (1) 

2800000 Maximum (l) 

320000 Maximum (1) 
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Chemical 

of 

Potential 

Concern 

Antimony 

iron 

Manganese 

TABLE3.4 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY· SURFACE WATER 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Scenario Timeframe: Current/Future 
Medium: Surface Water 
Exposure Medium: Surface Water 
Exoosure Point: SWMU 17 

Units Arithmetic 95% UCLof 

Mean Normal 

Data 

ug/L 5.5 NA 

ug/L 2740 NA 

ug/L 169 NA 

Maximum 

Detected 

Concentration 

5.5 

2740 

169 

NWS CHARLESTON, SOUTH CAROLINA 

Maximum EPC Reasonable Maximum Exposure 

Qualifier Units 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

ug/L 5.5 Maximum N < 10 

ug/L 2740 Maximum N < 10 

ug/L 169 Maximum N < 10 

(1) Dataset consists of less than 1 O samples. Therefore, the maximum concentration is used as the EPC. 

Tabl-MU17SW .xis • 

Central Tendency Exposure 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

5.5 Maximum N < 10 

2740 Maximum N < 10 

169 Maximum N < 10 

9/23/2005 

• 



• 

Chemical 

of 

Potential 

Concern 

• 
TABLE3.5 

MEDIUM·SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY· SEDIMENT 
SWMU 17 •OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

NWS CHARLESTON, SOUTH CAROLINA 

Scenarjo Tlmeframe: CurrenVFuture 
Medium: Sediment 
Exposure Medium: Sediment 
Exoosure Point: SWMU 17 

Units Arithmetic 95% UCLof Maximum Maximum EPC Reasonable Maximum Exposure 

Mean Normal Detected Qualifier Units 

Data Concentration Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

NOCOPCS 

Table3SWMU17Sed,xls 

• 

Central Tendency Exposure 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

9/23/2005 



Chemical 
of Potential 

Concern 

Volatile Or11anlc Compounds 
1, 1,2,2· Tetrachloroethane 
1, 1,2· Trichloroethane 
1, 1 ·DlcRloroethene 
1,2·Dlchloroethane 
1,2·Dlchloropropane 
Acetone 
Benzene 
Bromodichloromethane 
Carbon Tetrachloride 
Chloroform 
Chloromethane 
is· 1,2·Dlchloroethene 

Dichlorodifluoromethane 
Methylene Chloride 
T etrachloroethene 
Toluene 
Tota1·1,2·Dichloroethene 
rans· 1,2·Dichloroethene 

Trichloroethene 
Vinyl Chloride 

Chronic/ 
Subchronlc 

Chronic 
Chronic 
Chronic 
Chronic 

NA 
Chronic 
Chronic 
Chronic 
Chronic 
Chronic 

NA 
Chronic 
Chronic 
Chronic 
Chronic 
Chronic 
Chronic 
Chronic 
Chronic 
Chronic 

Semivolatlle Oraanic Compounds 
Benzo(a)anthracene NA 
BenzoCalPvrene NA 
Benzo(b}fluoranthene NA 
Carbazole NA 
Chrvsene NA 
Dibenzo(a,hlanthracene NA 
Naphthalene Chronic 
Bis(2·ethVlhexvl)Phthalate Chronic 
Pestlclde&/PCBs 
Pentachlorophenol Chronic 
Aroclor· 1248 NA 
IAroclor· 1254 Chronic 
Aroclor-1260 NA 
alpha·BHC Chronic 
beta·BHC Chronic 
laamma·BHC CLINOANEl Chronic 
Energetics 
2,4,f:j• I nn1tro101uene l vnrorn~ l 
2.4·Dinitrotoluene I Chronic I 
ROX I Chronic I 
Inorganic• 
Aluminum Chronic 
Antimony Chronic 
~rsenlc Chronic 
Barium Chronic 
Bervllium Chronic 
~admium--· Chronic 
Chromium VI Chronic 

• 

Oral RID 

Value Units 

6.0E·02 matk<>day 
4.0E·03 ma <a day 
5.0E·02 ma mday 
2.0E·02 matk<>day 

NA NA 
9.0E·01 mo/ka/day 
4.0E·03 mg/kg/day 
2.0E-02 ma ka/dav 
7.0E·04 m!l kg/day 
1.0E·02 mg/kg/day 

NA NA 
1.0E-02 mg/kg day 
2.oe-01 ma/ka dav 
6.0E·02 ma/ka day 
1.oe-02 matka day 
2.0E·01 mn cndav 
9.0E·03 mg/kQiday 
2.0E·01 mg/kg day 
5.0E·01 matka dav 
3.0E·03 mg/kg, day 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

2.0E·02 mg/kg/day 
2.0E·02 mCll•n1dav 

3.0E·02 mgtKg/day 
NA NA 

2.0E·OS m!llKQlday 
NA NA 
NA NA 
NA NA 

3.0E·04 matKatdav 

1 mg/kg1aay 
2.0E·03 I ma/ka/dav I 
3.0E·03 I mQ/kg/dav 

1.0E+OO mgtKgday 
4.0E·04 makadaY 
3.0E·04 matKOday 
7.0E·02 matKQdaY 
2.0E·03 matKQdaY 
5.0E·04 mmKQdaY 
3.0E·03 mgtKgday 

TABLES.1 
NON·CANCER TOXICITY DATA - ORAUDERMAL 

SWMUS 16 & 17 
NWS CHARLESTON, SOUTH CAROLINA 

· Oral Absorption 
Efficiency 

for Dermal1' 1 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 

0.15 

0.07 
0.007 
0.05 

I 

I 
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Absorbed RID for Derma11•1 

Value Units 

6.0E·02 mw•a/day 
4.0E·03 mg/kg day 
5.0E·02 maka day 
2.0E-02 moko day 

NA NA 
9.0E·01 ma/kg/dav 
4.0E·03 mg/kg/day 
2.0E·02 ma/kadav 
7.0E·04 malkadav 
1.0E·02 mg/kg day 

NA NA 
1.0E·02 mg/kg/day 
2.0E·01 ma/kadav 
6.0E·02 malkaday 
1.0E·02 mg/kg/day 
2.0E·01 ma/ka/dav 
9.0E·03 ma/kaday 
2.0E·01 mg/kg/day 
5.0E·01 matkadav 
3.0E·03 mg/kg day 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

2.0E-02 ma/kg/day 
2.0E·02 matKatdav 

3.0E·02 mg/kg/day 
NA NA 

2.0E·OS mgtKgtday 
NA NA 
NA NA 
NA NA 

3.0E·04 mg/kg/day 

5.01:•04 I mg/Kg/Cay I 
2.0E·03 mg/kg/dav I 
3.0E·03 f mQ/kgfdav I 

1.0E+OO mg kg/day 
6.0E·05 ma kadav 
3.0E·04 mCll•a day 
4.9E·03 mQ ka day 
1.4E-05 matKaday 
2.SE·OS ma kaday 

Primary 
Target 

Organ(a) 

Liver 
Blood 
Liver 
NA 
NA 

Kidnev 
Blood 
Kidney 
Liver 
Liver 
NA 

Blood 
Body Weight 

Liver 
Liver 

Kidney, Liver 

Blood 
CNS 
Liver 

NA 
NA 
NA 
NA 
NA 
NA 

BodyWeiaht 
Liver 

Liver, Kidney 
NA 

lmmunaloalcal 
NA 
NA 
NA 

Liver, Kidney 

LIVer 

CNS, Liver 
Prostate 

CNS 
Blood 

Skin, CVS 
Kidney 

GS 
Kidnev 

) 

0.025 7.SE·OS mQikaday Fetotoxicitv/GS/Bone 

• 

I 

I 

Combined 
Uncertainty/Modifying 

Factors 

NA 
1000/1 
100/1 
NA 
NA 

1000/1 
300/1 
1000/1 
1000/1 
1000/1 

NA 
NA 

100/1 
100/1 
1000/1 
1000/1 

1000/1 
NA 
30/1 

NA 
NA 
NA 
NA 
NA 
NA 

3000/1 
1000/1 

100/1 
NA 

300/1 
NA 
NA 
NA 

1000/1 

1000/1 
100/1 
100/1 

100 
1000/1 

311 
3/1 

300/1 
10/1 

300/3 

I 

I 

RfD:Target Organ(s) 

Source(s) Date(s) 

NCEA 4/2005 
IRIS 8/2005 
IRIS 8/2005 

NCEA 4/2005 
IRIS 8/2005 
IRIS 8/2005 
IRIS 8/2005 
IRIS 8/2005 
IRIS 8/2005 
IRIS 8/2005 
IRIS 8/2005 

EPAlll 4/2005 
IRIS 8/2005 
IRIS 8/2005 
IRIS 8/2005 
IRIS 8/2005 

HEAST 7/1997 
IRIS 8/2005 

CAL EPA 8/2005 
IRIS 8/2005 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
IRIS 8/2005 
IRIS 8/2005 

IRIS 8/2005 
NA NA 
IRIS 8/2005 
NA NA 
NA NA 
NA NA 
IRIS 8/2005 

IRIS I 8/2005 
HEAST 7/1997 

IRIS 8/2005 

NCEA 4/2005 
IRIS 8/2005 
IRIS 8/2005 
IRIS 8/2005 
IRIS 8/2005 
IRIS 8/2005 
IRIS 8/2005 



• 
Chemieal Chronic/ OralRfD 

of Potential Subc:hronlc 
Coru:em Value Units 

~ 
Chronic 2.0E-02 m"'K"'dav 
Chronic 4.0E-o2 mwKllldav 
Chronic 3.0E-01 · mn1•rildav 

NA NA NA 
(Soll) Chronic 7.0E-02 mM x day 

· (Waterl Chronic 2.4E-02 mn mdav 

~~ 
Chronic 3.0E-04 ma <a day 
Chronic 2.0E-02 ma "'""'v 
Chronic 5.0E-03 mn dav 

Vanadium Chronic 1.0E·03 ma voav 
Inc Chronic 3.0E-01 mn mdav 

r.vanide chronic 2.0E·02 ma/ka-dav 

~ 

• TABLE5.1 
NON-CANCER TOXICITY DATA- ORAUDERMAL 

SWMUS 16& 17 
NWS CHARLESTON, SOUTH CAROLINA 

PAGE20F2 

Oral Absorption Abaorbed RID for Del'lnll(lll 
Efficiency 

for Derma~'! Value Unit• 
1 2.0E·02 mw•aidav 
1 4.0E-o2 mwKaldav 
1 3.0E·01 mn1•NdaV 

NA NA NA. 
0.04 2.8E·03 fT1ll ({]day 

0.04 9.6E•04 mg <Gday 
0.07 2.1E-05 mg "'daY 
0.04 8.0E-04 IKll/flaV mg 

1 5.0E·03 ma rrnw 

0-026 2.61:·05 ma «day 
1 3.0E·01 ma """"" 

Primary 
Target 

Organ{a) 

NA 
GS 
NA 
NA 

CNS 
CNS 
CNS 

BodYWelaht 
Skin 

Kidney 
Blood 

1 2.00E·02 · mnllcn-riav Weight LOiis. Thyroid 

~ 

Combined 
U11C<11r1alnty/Mo~ffylng 

Faetore 
NA 
NA 
1 

NA 
1/1 
311 

1000/1 
30011 

311 
300 
311 

100/5 

1 • USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance CNS• Central Nervous System 

for Dermal Risk Assessment) Final. EPAl540/R/99/005. 

2 • Adjusted dermal RIO " Oral RID x Oral Absorption Elflclency for Oefmal. 

3 • Water value lllr cadmium Is listed. 

4 • Values are lllr mercuric chloride. 

CVS• Cardiovascular sy11t11m 

GS • Gastrointestinal System 

EPA 3 • USEPA Region 3 RSC Table, April, 2005. 

EPA 9 • VSEPA Region 9 PRG Tabla, October 19, 2004. 

HEAST• Health Effects Auessment Summary Table& 

IRIS " Integrated Risk Information System 

NA • Nol Applicable 

NCEA"' USEPA National Center for Environmental Assessment 

NOEL• No Observed Effect Level 

• 
RfD:Target Organ(s) 

Sou 

~ EPA3 
HEAST 711997 
NCEA 4/2005 

NA NA 
IRIS 8/2005 
IRIS 812005 
IRIS 612005 
IRIS 8/2005 
IRIS 8/2005 

NCEA 4/2005 
IRIS 812005 =11 
IRIS 812005 

912312005 



Clltmlcal Chronic/ 

ol Potantlal Subchronlc 

Concern 

Volatile Organic Compound• 

j.2.2· T etrachloroethane NA 

,2· Trichloroethane NA 

, 1 ·0ichloroethene Chronic 

.2·0ichloroelh<ll16 Chronic 

,2·0l~rOMna Chronic 

~cetone Chronic _,,_ 
Chronic 

modlchloromtlhaM NA 

rbon Tetrachloride Chronic 

Chronic 

loroathena NA 

ane Chn:ioic 

romi;thane Chronic 
chlorld!i Chronic 

oroethene CIYonic 
oluene Chronic 

otal-1,2·Dlchiot'Oethene NA 

rans-1,2·Dlchloroethene NA 

Trichloroelhena Chronic 
Vinyl Chloride . Chronic 

Semlvolatila Oraanlc ComDOunda 
anthraeene NA 

rene NA 

fluoranlhene . NA 

hexvt)phthalate NA 
acene NA 

Chronic 

81 
NA 

NA 

·BHC NA 

bela·BHC NA 

oamma-BHC (LINDANE) NA 

Eneraaticl 
2,4,S-Trinltrotoluene NA 
2.4·0lnitrotoluene NA 

ROX NA 

• 

TABLES.2 
NON-CANCER TOXICITY DATA- INHALATION 

SWMUS 16& 17 
NWS CHARLESTON, SOUTH CAROLINA 

PAGE 1 OF2 

·inhalation RfC Exirapolaled R10<1l Primary 

Targat 
Valua Units Value Uni II! Organ(•) 

NA NA NA NA NA 
NA NA NA NA NA 

2.0E-01 mgtrn• 5.7E-02 lmnlknlc!avl Liver 

2.5E+OO mg/m3 7.0E-01 (mnlknlc!avl 

4.0E-03 mg/m' 1.1E·03 (ma/kalday) Nasal 

NA NA NA NA NA 

3.0E.Q2 mg/m3 8.6E•03 (m<1lknldav) Blood 
NA NA NA NA NA 

1.8E·01 mgtm•. 5.0E·02 (malkalday) Liver 

4.9E-02 mglrn' 1.4E·02 (maiknldav) Uver 
NA NA NA NA NA 

9.0E-02 mgtm• 2;6E·02 (ma/ka/day)' Neurological 

2.0E-01 mgtm• 5.7E-02 (mnlknidav) Liver 
1.1E+OO matm• 3.0E·01 (mnlkntdav) Liver 
4.9E·01 mgtm• 1.4E·01 (malko/day) Liver 

4.0E·01 mg1m• 1;1 E·01 {malknldaY) CNS 
NA NA NA NA NA 

7.0E·02 mgtm• 2.0E·02 (malko/day) Blood, Liver 

6.0E-01 · mgtm• 1,7E·01 (malka/day) CNS· 

1.0E-01 maim' 2.9E·02 (mo/ko/day) Liver 

NA . NA NA NA NA 
NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

0.003 mg/m• 8.6E-04 (maikatdavl Nasal 

NA NA NA NA NA 

NA NA NA NA NA 
NA NA NA NA NA 

NA NA NA NA NA 

NA NA· NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

• 

Combined RIC : Target Organ( a) 

Uncartalnty/Modifylng 

Factor• Sourca(s) Oala(s) 

NA NA NA 

NA NA NA 
3011 IRIS 8/2005 

NA NCEA 10/1912004 

30011 IRIS B/2005 

NA NA NA 

300/1 IRIS 8/2005 
NA NA NA 

NA NCEA 1.0/19/2004 
NA NCEA 10/19/2004 

NA NA NA 

1000/1 IRIS 8/2005 
10000 HEAST 8/2005 

NA EPA3 4/2005 
NA NCEA 10119/2004 

300/1 IRIS 

NA NA NA 

NA NA NA 

NA EPA9 10/2004 

30/1· IRIS 812005 

NA NA NA 
NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

3000/1 IRIS 8/2005 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 



• 
Chemical Chronltl 

of Potential Subchronlc 

Concern 

Metals 

... Chronic 
AnlimMV. NA 

Al'$enic NA 

Barium Chronic 

Chronic 

Chronic 

~"' NA 
VI Chronic 

Cobalt Chronic 
Coooer NA 

Iron NA 

Lead NA 

Lithium NA 
Manaanese Chronic 
Nickel NA 

Mercurv NA 

IE 
.NA 

NA 
NA 

Notes: 
1 • Extrapolated AID;. RIC '20m3/day / 70 kg 

• TABLE5.2 
NON-CANCER TOXICITY DATA- INHALATION 

SWMUS 168t17 
NWS CHARLESTON, SOUTH CAROLINA 

PAGE 2 OF2 

Inhalation RfC . Extrapolated .Rfol11 Primary Combined 

Value Unit& Value 

a.se..os mgtm• 1.0E·03 

NA NA NA 

NA NA NA 

5.0E·04 mgtm• 1.4E·04 
2.0E·OS mgtm• 5.7E·06 

2.0E-o4 mgtm• 5.7E·05 
NA NA NA 

1.0&-04 mgtm• 2.9E..()5 

2.0E·05 mgtm• 5.7E-08 
NA NA NA 

NA NA NA 
NA NA > NA 

NA NA NA 
5.0E-05 mgtm• UE-05 

NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA· NA NA 

Target Uncertainty/Modifying 

Units Organ(s) Factors 

(malkntdav) CNS 300 
NA NA NA 

NA NA NA 

(ma/kntdavl Fetus 1000/1 
lmnlkntdavl · Lunas 10/1 
(m"lknldav) Kldnev NA 

NA NA NA 
(mg/kg/day) LUl1!lS 300/1 

(molko/dav) NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 
(mg/kg/day) CNS 1000/1 

NA NA NA 
NA NA NA 

NA NA NA 
NA NA NA 
NA NA ·NA 

Definitions: 

NA .. Not Applicable 

CNS • Central Nervous System 

EPA 3 = USEPA Region 3 RSC Table, April, 2005. 

EPA 9 = USEPA Region 9 PRG Table, OClober 19. 2004. 
HEAST .. Health Elfects Assessment Summary Tables 
IRIS = lntegreted Risk Information System 
NCEA • USEPA Nallcinal Cenler for Environmental Assessment 

• 
AfC: Target Organ(s) 

Source( a) Date(s) 

NCEA 10/19/2004 

NA NA 

NA NA 

HE AST 7/1997 

IRIS 8/2005 
EPA3 10/1912004 

NA NA 

IRIS 8/2005 

EPA3 10/19/2004 

NA NA 

NA NA. 

NA NA 

NA NA 

IRIS 8/2005 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

9/23/2005 



Chemical Oral Cancer Slope Factor 
of Potential 

Concern Value Units 

Volatile Oraanic Compounds 
1, 1,2,2-Tetrachloroethane 2.0E-01 (mg/kg/day)' 

1, 1,2-Trichloroethane 5.7E-02 (mg/kg/day)' 

1, 1-Dichloroethene NA NA 
1,2-Dichloroethane 9.1 E-02 (mg/kg/day)' 

1,2·Dichloropropane 6.8E·02 (mg/kg/day)' 

Acetone NA NA 
Benzene 5.5E-02 (mg/kg/day)' 

Bromodichloromethane 6.2E-02 (mg/kg/day)' 

Carbon Tetrachloride 1.3E-01 (mg/kg/day)' 

Chloroform NA NA 
cis-1,2-Dichloroethene NA NA 
Chloromethane NA NA 
Dichlorodifluoromethane NA NA 

Methylene Chloride 7.5E-03 (mg/kg/day)' 

Tetrachloroethene 5.4E-01 (mg/kg/day)' 

Toluene NA NA 

Total· 1,2·Dichloroethene NA NA 

Trans-1,2·Dichloroethene NA NA 

Trichloroethane 1.3E·02 (mg/kg/day)' 

Vinyl Chloride (child) 1.5E+OO (mg/kg/day)' 

Vinyl Chloride (adult) 7.2E-01 (mg/kg/day)' 

Semivolatlle Organic Compounds 
6enzo(a)anthracene . 7.3E·01 (mg/kg/day)' 

Benzo(a)pvrene 7.3E+OO (mg/kg/day)' 

6enzo(b)fluoranthene 7.3E-01 (mg/kg/day)' 

Carbazole 2.0E·02 (mg/kg/day)' 

Chrysene 7.3E·03 (mg/kg/day)' 

Dibenzo(a,h)anthracene 7.3E+o0 (mg/kg/day) 

Naphthalene . NA NA 
Bis(2-ethylhexYl)Phthalate 1.4E-02 (mg/kg/day)' 

Pesticides/PCB& 
PCBs. 2.0E+OO (mg/kg/day)' 

Pentachlorophenol 1.2E-01 (mg/kg/day)' 

alpha-6HC 6.3E+OO (mg/k91aayr 

beta·BHC 1.8E+OO (mgtKg/day) 

gamma·BHC (LINDANE) 1.3E+OO (mg/kg/day)' 

• 

TABLE 6.1 

CANCER TOXICITY DATA- ORALJDERMAL 

SWMUS 16 & 17 

NWS CHARLESTON, SOUTH CAROLINA 

PAGE 1OF2 

Oral Absorption Absorbed Cancer Slope Factor 
Efficiency for Derma1<2> 

for Dermal111 Value Units 

1 2.0E-01 (mg/kg/day)' 

1 5.7E·02 (mg/kg/day)' . 

NA NA NA 
1 9.1 E-02 (mg/kg/day)' 

1 6.8E·02 (mg/kg/day)' 

NA NA NA 
1 5.5E·02 (mg/kg/day)' 

1 6.2E·02 (mg/kg/day)" 
1 1.3E-01 (mg/kg/day)' 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
1 7.5E·03 (mg/kg/day)' 

1 5.4E-01 (mg/kg/day)" 

NA NA NA 
NA NA NA 
NA NA NA 
1 1.3E-02 (mg/kg/day)' 

1 1.5E+OO (mg/kg/day)' 

1 7.2E-01 , (mg/kg/day)' 

1 7.3E-01 (mg/kg/day)' 

1 7.3E+OO (mg/kg/day)' 

1 7.3E·01 (mg/kg/day)' 

1 2.0E-02 (mg/kg/dayr 

1 7.3E·03 (mg/kg/day)' 

1 7.3E+OO (mg/kg/day)' 

NA NA ·~ N~ 

1 1.4E-02 (mg/kg/day)' 

1 2.0E+OO (mg/kg/day)' 

1 1.2E·01 (mg/kg/day)' 

1 6.3E+OO (mg/kg/day)' 

1 1.8E+OO (mg/kg/day) 
1 1.3E+OO (mg/kg/day)' 

• 

Weight of Evidence/ Oral CSF 

Cancer Guideline 
Description Source(s) Date(s) 

(MM/DD/YYYY) 

c IRIS 8//2005 

c IRIS 8//2005 
c IRIS 8//2005 

82 IRIS 8//2005 
NA HEAST 7/1997 

D IRIS 8//2005 
A IRIS 8//2005 

82 IRIS 8//2005 
82 IRIS 8//2005 

82 IRIS 8//2005 

D IRIS 8//2005 
NA IRIS 8//2005 
D IRIS 8//2005 

62 IRIS 8//2005 
NA EPA3 10/19/2004 
D IRIS 8//2005 

NA NA NA 
NA NA NA 
c EPA 9 10/2004 
A IRIS 8//2005 
A IRIS 8//2005 

62 EPA(1) 7/1993 

82 IRIS 8//2005 

82 EPA(1) 7/1993 
NA HEAST 7/1997 

62 EPA(1) 7/1993 
82 EPA(1) 7/1993 

c IRIS 8//2005 
B2 IRIS 8//2005 

82 IRIS 8//2005 

82 IRIS 8//2005 

82 IRIS 8//2005 

c IRIS 8//2005 
NA HEAST 7/1997 

.312005 



• • • TABLE6.1 

CANCER TOXICITY DATA- ORAUDERl\'IAL. 
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Chemical Oral cancer Slope Factor Oral Absorption Absorbed Cancer Slope Factor · Weight of Evidence/ Oral CSF 
of Potential Efficiency for Dermal<il cancer Guideline 

Concern Value I Units for Oarmal111 Value I Units Description Source(s) I Oate(s) 
Energetics 
2,4,6-Trinitrotoluene 3.0E-02 (mglk(]laay)" 1 3.0E-02 (mg/kg/day) c IRIS 8//2005 
M-Orinltrotolu&ne NA NA NA NA NA NA NA NA 
ROX 1.1E-01 (mCllKClldayJ 1 1.1 E·01 (mtl/Kg/dayr c IRIS B//2005 
Metals 
Arsenic 1.5E+OO 1mw"wuaY/ I 1 I 1.5E+OO I \H'li'"l:l'""'YI A IRIS B//2005 

Notes: EPA Group: 
A • Human carcinogen. 1 • USEPA, 2004: Risk Assessment.Guidance for Superfund (Part E. Supplemental Guidance 

for Oennal Risk Assessment) Flnal. EPA/540/Fl/99/005. 
2 • Adjusted cancer slope factor for dermal .. · 

81 ·Probable human carcinogen· indicates that limited hu.man data are available. 
82 • Probable human carcinogen .. indicates sufficient evidence in animals and 

Oral cancer slope factor x Oral Abso,!Ptlon Efficiency for Dermal. 

Definitions: 

IRIS • Integrated Risk Information System. 

HEAST .. Heatth Effects Assessment Summary Tables. 

EPA 3 .. USEPA Region 3 ABC table, April, 2005. 

EPA 9'" USEPA Region 9 PRG Table, October 19, 2004. 

Inadequate or no evidence in humans . 
c .. Possible humem carcinogen. 

D • Not classifiable as a human carcinogen. 

E .. Evidence .of noncarcinogenk:lty. 

EPA( 1) = USEPA, PCBs: Cencer Dose-Response As$essment and Applications to Environmental Mixtures, September 1996, EPA/600/P-96/001 F. 

NA .. Not Available. 

9/23/2005 



Chemical Unit Risk 

of Potential 

Concern• Value 

Volatile Oraanlc Compounds 

1, 1,2,2-Tetrachloroethane 5.8E-02 

1, 1,2· Trichloroethane 1.6E-02 

1, 1-Dichloroethene NA 

1,2-Dichloroethane 2.6E·02 

1,2-Dichloropropane 1.9E-05 

Acetone NA 

Benzene . 7.8E-03 

Bromodlchloromethane NA 

Carbon Tetrachloride 1.5E·02 

Chloroform 2.3E·02 

cis· 1,2-Dlchloroethene NA 

Chloromethane NA 

Dlchlorodlfluoromethane NA 

Methylene Chloride 4.7E-Q4 

Tetrachloroethene 5.7E-Q3 

Toluene NA 

Total·f ,2-Dichloroethene NA 

rrans-1,2-Dichloroethene NA 

Ir rlchloroethene 2.0E-03 

Vlnvl Chloride (child\ 8.8E-03 

Vinvl Chloride (adult) 4.4E·OS 

Semlvolatlle Oraanlc Compounds 

6enzo(a)anthracene NA 

6enzo(a)pyrene 8.9E·01 

Benzo(b)fluoranthene NA 

6is(2·ethvlhexvl)phthalate 4.0E·03 

Dibenzo(a,h)anthracene NA 

Naphthalene NA 

Pestlcldee/PCBs 

PC6s 5.7E-01 

Pentachlorophenol NA 

alpha·6HC 1.8E+OO 

beta-6HC 5.1E·01 

• 

TABLE6.2 
CANCER TOXICITY DATA·· INHALATION 

SWMUS 16 & 17 
NWS CHARLESTON, SOUTH CAROLINA 

PAGE 1OF2 

Inhalation Cancer Weight of Evidence/ 

Slope Factor<1> Cancer Guideline 

Units Value Units Description 

(mg/m'r' 2.0E-01 (mg/kg/day)'' c 
(mgtm"r' 5.6E·02' (mg/kg/day)"' c 

NA NA NA c 
(mg/m"r' 9.1E-02 (mg/kg/day)'' 82 

(mgtm"r' 6.8E-02 (mg/kg/day)'' NA 

NA NA NA NA 

(mg/m3
)'

1 2.7E-02 (mg/kg/day)'' A 

NA NA NA NA 

(mgtm"r' 5.3E·02 (mg/kg/day)'' 82 

(mg/m"r' 8.1E-02 (mg/kg/day)'' 82 

NA NA NA D 

NA NA NA NA 

NA NA NA NA 

(mg/m"r' 1.6E·03 (mg/kg/dayr' 62 

(mgtm•r1 
2.0E-02 (mg/kg/day)'' NA 

NA NA NA D 

NA NA NA. NA 

NA NA NA NA 

(mg/m")'' 7.0E-03 (mg/kg/dayr' c 
(mgtm•r· 3.0E-02 (mg/kg/day)"' A 

(mglm"r' 1.5E·02 (mg/kg/day)'' A 

NA NA NA NA 

(mgtm•r1 
3.1E+OO (mg/kg/day)' 62 

NA NA NA NA 

(mgtm•r 1.4E-02 (mg/kg/day)"' 62 

NA NA NA NA 

NA NA NA c 

(mgtm•r1 
· 2.0E+OO (mg/kg/dayr' 62 

NA NA NA NA 

(mg/m3
}'

1 
6.3E+OO (mg/kg/day)'' 62 

(mgtm•r1 
1.8E+OO (mg/kg/day)'' c 

• 

Unit Risk : Inhalation CSF 

Source(s) Oate(s) 

(MM/DDNYYY) 

IRIS 8//2005 

IRIS 8//2005 

IRIS B//2005 

IRIS 8//2005 

HEAST, EPA 9 10/2004 

NA NA 

IRIS 8//2005 

NA NA 

IRIS 8//2005 

IRIS 8//2005 

IRIS 8//2005 

IRIS 8//2005 

IRIS 8//2005 

IRIS 8//2005 

EPA3 10/19/2004 

IRIS 8//2005 

NA NA 

NA NA 

EPA 9 10/2004 

IRIS 8//2005 

IRIS 8//2005 

NA NA 

NCEA 10/19/2004 

NA NA 

NCEA 10/19/2004 

NA NA 

IRIS 8//2005 

IRIS 8//2005 

NA NA 

IRIS B//2005 

IRIS 8//2005 



•• 
Chem I cal Unit Risk 

of Potential 
C9ncern Value 

aamma-BHC (LINDANE) NA 

Energetics 
2..4,6· Trinitrotoluene NA 
2,4-Drlnitrotoluane NA 
ROX NA 
Metals 

~rsenic 4.3E+OO 
Barvllium 2.4E+oo 
Cadmium 1.SE+oo 
Chromium VI 1.2E+o1 
Cobalt 2.8E+OO 

Notes: 
1 ·Inhalation CSF =Unit Risk • 7o kg/ 20m3/day. 

Definitions: 

IRIS • Integrated Risk Information System. 
HEAST== Health Effects Assessment summary Tables. 
EPA 3 = USEPA Region 3 ABC Teble, April, 2005. 

• TABLE 6.2 
CANCER TOXICITY DATA:... INHALATION 

SWMUS 16 & 17 
NWS CHARLESTON, SOUTH CAROLINA 

PAGE20F2 

Inhalation Cancer Weight of Evidence/ 
Slope Factorl11 Cancer Guideline 

Units Value Units Description 

NA NA NA NA 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

Cmgtm•r 1.5E+01 (mg/kg/day)'' A 
cmg1m•r1 8.4E+OO (mg/kg/day)"' Bt 
(mgtm•r1 6;3E+OO (mg/kg/day)"' 81 
(mgtm•r• 4.2E+01 (mg/kg/dayr' A 
(mgtm·r 9.8E+OO (mg/kg/day)" NA 

EPA Group: 
A • Human carcinogen. 

Unit Risk : Inhalation CSF 

Sourca(s) Date(s) 
(MM/ODNYYY) 

NA NA 

NA NA 
NA NA 
NA NA 

IRIS 8//2005 
IRIS 8/12005 
IRIS 8//2005 
IRIS 8//2005 

EPA3 10/19/2004 

81 ·Probable human carcinogen· indicates that limited human data are available. 
82 • Probable human carcinogen • indicates sufficient evidence in animals and 

Inadequate or no evidence in humans • 
C • Possible1human carcinogen. 

EPA 9,. USEPA Region 9 PRG T~ble, October 19, 2004. 
NCEA .. USEPA National Center for Environmental Assessment 

D • Not classifiable as a human carcinogen. 
E • Evidence of noncarcinogenicity. 

• 
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Exposure 

Route 

Ingestion 

Dermal 

TABLE 4.1 
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF CONSTRUCTION/EXCAVATION WORKERS TO SOIL 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Scenario Timeframe: Future 

Medium: Soll 

Exp0$ure Medium: Surface Soll 

Exposure Point: Entire SWMU 17 

Receptor Population: Construction/Excavation Workers 

Receptor Aae: Adult 

Paramete Parameter Deflnttlon Units 

Code 

Csoll Chemical Concentration In Soll mg/ka 

IR lnoestlon Rate of Soll . mg/day 

Fl Fraction Ingested unltless 

EF Exposure Frequency davs/vear 

ED Exposure Duration years 

CF Conversion Factor kg/mg 

BW BodyWelghi kg 

AT..C Averaging Time (Cancer) davs 
AT·N Averaglna Time (Non-Career) days 

Csoll Chemical Concentration In Soll mg/kg 

CF Conversion Factor kg/ma 

SA Skin Surtace Area cm2/day 

AF Soll to .Skin Adherence Factor mg/om2 

ABS Dermal Ab$orptlon Factor (Solid) unmess 

EF Exposure Frequency davs/vear 

ED Exposure Duration years 

BW Body Weight kg 

AT..C Averaging Time (Cencer) davs 

AT·N Averaging Time (Non.Cancer) davs 

NWS CHARLESTON, SOUTH CAROLINA 

AME AME CTE CTE 

Value Rationale/ Value ) Rationale/ 
Reference Reference 

95% UCL or Max USEPA, December 2002 95% UCL or Max USEPA, December 2002 

330 USEPA, December 2002 330 USEPA. December 2002 

1 USEPA Region 4, May 2000 1 USEPA, May 1993 

30 Professional Judgement 30 Professional Judgement 

1 Professional Judgement 1 Professional Judgement 

1.0E..06 - 1.0E..()6 ·-
70 USEPA Region 4, May 2000 70 USEPA, May 1993 

25,550 USEPA, December 1969 25,5s0 USEPA, December 1989 
365 USEPA. December 1989 366 USEPA. December 1989 

95% UCL or Max USEPA. December 2002 95% UCL or Max USEPA. December 2002 

1.0E..06 ... 1.0E..()6 . .. 
3.300 USEPA, July 2004 3,300 USEPA, July 2004 

0.3 USEPA, July 2004 0.1 USEPA, July 2004 

chemical specific USEPA, July 2004 chemical specific USEPA, July 2004 

30 USEPA Region 4, May 2000 30 USEPA, May 1993 

1 USEPA Region 4, May 2000 1 USEPA, May 1993 

70 USEPA Region 4, May 2000 70 USEPA, May 1993 

25,550 USEPA, December 1969 25,650 USEPA. December 198.9 

365 USEPA, December 1989 365 USEPA, December 1989 

1 COi .. Chronic Dally Intake 

Daily Intake Calculations 
Ingestion Intake= (IA x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake • AME = 5.54E-09 
Noncancer Ingestion Intake • AME = 3.87E-07 

Cancer Dermal Intake • AME = 1.66E-08 
Noncancer Dermal Intake · • AME ;.. 1.16E-06 

SWMU.ConstWRME.xls Table4 

Cancer Ingestion Intake· CTE = 5.54E·09 
Noncancer Ingestion Intake • CTE = 3.87E·07 

Cancer Dermal Intake • CTE = 5.54E-09 
Noncancer Dermal Intake • CTE = 3.87E·07 

• 

Intake Equation! 

Model Name 

Ingestion CDI'" (mg/kg/day) = 

!<1211 ¥ IB ¥ Ei ! liF ! !iiQ x QP 
BWxAT 

U.S; EPA, December 1989 

Dermal CDI''' (mg/kg/day)= 

1"11111 ¥ !;;F x I;\~¥ ~F x Ali!§ x &F x fiQ 
BWxAT 

U.S. EPA, December 1989 

• 



• 

Expoeura 
Routa 

lngaallon 

• 
. TABLE 7.1 • REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION/EXCAVATION WORKERS TO SURFACE SOIL 
SWMU 17 ·OLD SOUTHSIDE MISSl.LE AND WASTE OIL DISPOSAL AREA 

Scenario Tlmeframe: Future 
Medium: Soil 
E~ Medium: SWl..,,.Soll 
Expo.ure Point Eolhv SwMU 17 
Receptor Population: Com!tnJotionlExoavalion Worl<ers 
Receptor Age: Adutt 

Chemical Medium Medium 
of Potanflal EPC EPC 

Concern Value llnifll 

METHYi.ENE ()HlORIOE uoe-02 ml>'!<g 
. TRICKOROlm!ENE 3.20£+00 mg/kg 

CIS-1,2-0ICHLOROETHEONE 2.SOE-02 mg/kg 
BENZO(A)ANTHRACENE 1.00E+OO mg/kg 
BENZO(A)PYRENE 7.40E-01 ml>'!<g 
B!;NZo{B)FLUORANTHENE 1.IOE+OO mg/kg 
CARBAZOLE 4.50E-Ot mg/kg 
CHAYSENE 9.10E-01 mg/kg 
Dll:lENZO(A,H)ANTHRACENE 1.aoe.01 mg/kg 

AROCL00·1248 s.10e.01~ mg/kg 

AROCLOR· 1264 8.70E-01 mg/kg 

AROCLOR· 1260 3.SOE-01 mg/kg 

ALPHA-8HC 8.70E.()4 mg/kg 
9.00E.()4 mg/kg 

(LINDANE) 8.70E.o4 m!>'kg 
1.53E+04 mg/kg 

ANTIMONY 3.14E+01 mg/kg 

AASENIC S.20E+OO mg/kg 

W\RIUM 6.95E+01 ml>'ku 
CADMIUM 1.25E+01 mg/kg 

CHROMIUM S.04E+01 mg/kg 

COSALT 4.30E+bo ~g 

COPPER 5.57E+02 mg/kg 
9.40E+01 mg/kg 

~· 
1.14E+02 mg/kg 

. RY 4.70E-01 mg/kg 

EL 8.37E+01 m!>'kll 
s.s1E+02 mgkg 

I (totaij 

Rcuta 
EPC 

Value 

1AOE-o2 

3.20E+OO 
2.SOE-02 
1.00E+00 
7.40E-01 

1.IOE+OO 
4.SOE-01 

e.1oe.01 
1.30E-01 
5.70E-01 
e.70E.01 

3.SOE-01 
6.70£.()4 

9.00E.()4 
S.70E.o4 
1.53E+04 
3.14E+01 
5,20E+OO 

6.115E+01 

1.25E+01 
5.04E+01 
4.30E+OO 

S.S7E+02 
9.40E+01 
1.14E+02 
4.70E.01 
8.37E+01 
5.31E+02 

NWS CHARLESTON, SOUTH CAROLINA 

Route EPC Intake. Intake Raference Reference Reference 
EPC Stllactad (Non.Cancer) (Non.Cance~ OOH Dou Unito Concentration 
Unila far Hazard Uni!O 

Calculalion (1) 

mglkg M 5.4E.o9 ~y 6.0E·02 mglkg.Qay .... 
mg/kg M 1.2E-OS mt1kg.Qay s.oe-01 mg/kg.Qay NA 

mg/kg M 9.7E..Q9 mg/kg.Qay 1.0E-o2 mglkg.Qay NA 

mg/kg M 3.9E-07 mglkg.Qay mglkg.Qay NA 

mg/kg M 2.9E-07 mg/kg.Qay mg/kg.Qay NA 

mg/kg M 4.3E-07 mg/kg.Qay mglkg.Qay NA 

mg/kg M 1.7E-07 mg/kg.Qay mg/kg.Qlay NA 

mg/kg M 3.SE-07 mg/kg.Qay mg/kg.Qay NA 

m!>'kg M· s.oe.oe mglkg.Qay mg/kg.Qay NA 

miJ.'itg M 2.2E.07 mg/kg.Qay mg/kg.Qay NA 

mg/kg M 3.4E.07 mg/kg.Qay 2.0E.OS mg/kg.Qay NA 

mg/kg M 1.4E-07 mg/kg.Qay mg/kg.Qay NA 

mg/kg M 2.6E·10 mg/kg.Qay mg/kg.Qay NA 

mg/kg M 3.5E·10 mg/kg.Qay mg,lkg.Qay NA 

mg/kg M 3.4E·10 mg/kg.Qay 3.0E.o4 mglkg.Qay NA. 

mg/kg M 5.9E--03 mg/kg.Qay 1.oe+oo mglkg.Qay NA 
. mg/kg ... 1.2E.OS mg/kg.Qay 4.0E.o4 mglkg.Qay NA 

mg/kg M 2.0E-06 mg/kg.Qay 3.0E.o4 mg/kg.Qay NA 

mg/kg M 2.7E-OS mglkg.Qay 2.0E-01 mg/kg.Qay NA. 

mg/kg M 4.ee.oe mglkg.Qay 5.0E.()4 mglkg.Qay NA 

mg/kg M 2.0E•QS ml>'!<g.Qay 3.0E-03 mglkq-day NA 

mg/kg ... 1.7E·0.8 - ml>'!<g-<lay 2.0E.o2 mg,lkg.Qay NA 

mg/kg ... 2.2E-ll4 mglkg.Qay 4.0E.o2 mg/kg.Qay NA 

mg/kg M 3.8E-OS mg/kg.Qay mg/kg.day NA 

mg/kg M 4.4E-OS mglkg.Qay 7.0E·02 mg/kg.Qay NA 

m!>'kg M 1.BE-07 mg/kg.Qay 3.0E.o4 mglk~ NA 

mg/kg M 3.2E.05 m!>'kg.Qay 2.0E-02 mg,lkg-<Say NA 

m"'1ca M 2.1E-o4 ma'ka.Qav 3.0E-01 mclka-dav NA 

SWMU17SSConstWRME.xls Table7 

• 

Reference Ha:ard 
Concentration Quotient 

Unlll 

""' 9.0E·OS 
NA 2.SE-08 
NA 9.7E-07 
NA 
NA 

NA 
NA 
NA 

NA 

NA 

NA 1.7E·02 
NA 
NA 

NA 

NA 1.1E·06 
NA 5.9E·03 
NA 3.oE-02 
NA 6.7E-03 
NA l.3E--04 
NA 9.7E·03 
NA 6.5E-03 
NA 8.3E-05 
NA 5.4E-03 
NA 
NA 6.3E·04 
NA 6.1E·04 
NA 1.6E·03 
NA 6.9E·04 

8.5E·02 

ei2012oos 2:16 PM 



Exposure 
Route 

Dermal 

TABLE 7,1 • REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION/EXCAVATION WORKERS TO SURFACE SOIL 

SWMU 17 • OLD SOUTHSID.E MISSILE AND WASTE OIL DISPOSAL AREA 

Scenario Timeframe: Future 
Medium: Soll 
Expoaure Medium: Surlace Soll 
Expoaura Point: Entire SWMU 17 
Receptor Population: Construction/Excavation Worlcera 
Receptor Aae: Adult 

Chemical Medium Medium 
of Potential EPC EPC 

Concern Value Unlta 

METHYLENE CHLORIDE 1.40E-02 mg/kg 

TRICHLOROETHENE 3.20E+OO mglkg 

CIS.1,2·DICHLOROETHENE 2.50E·02 mg/kg 

BENZO(A)ANTHRACENE 1.00E+00 mg/kg 

BENZO(A)PYRENE 7.40E-01 mg/kg 

BENZO(B)FLUORANTHENE 1.10E+oo mg/kg 

CARBAZOLE 4.SOE-01 mg/kg 

CHRYSENE 9.10E-01 mg/kg 

DIBENZO(A,H)ANTHRACENE 1.30E-01 mg/kg 

AROCLOR-1248 s.1oe-01 mg/kg 

AROCLOR-1254 8.70E-01 mg/kg 

AROCLOR·1211<i 3,SOE-01 mg/kg 

ALPHA-BHC 8.70E-04 mg/kg 

BETA-BHC 9,00E-04 mg/kg 

GAMMA-BHC (llNDANE) 8.70E-04 mg/kg 

ALUMINUM 1.53E+04 mg/kg 

ANTIMONY 3.14E+01 mg/kg 

ARSENIC UOE+OO - mglkg 

BARIUM 6.95E+01 mg/kg 

CAoMJUM 1.25E+01 mg/kg 

CHROMIUM 5.04E+01 mg/kg 

COBALT 4.30E+OO mg/kg 

COPPER 5.57E+02 mg/kg 

LEAD 9.40E+01 mg/kg 

MANGANESE 1.14E+02 mg/kg 

MERCURY 4.1oe-01 mg/kg 

NICKEL 8.37E+01 mg/kg 

ZINC 5.31E+02 malka 

(totaQ 

Route 
EPC 
Value 

1.40E-02 

3.20E+OO 
2.soe-02 

1.00E+OO 

1,40E-01 

1.10E+OO 

4.SOE-01 

9.10E-01 

1.30E-01 

s.1oe-01 

8.70E-01 

3.SOE-01 
8.70E-04 

9.00E-04 · 

8.70E·04 

1.53E+04 

3.14E+01 

5.20E+OO 

6.95E+01 

1.25E+01 

5.04E+01 

4.30E+OO 

5.57E+02 
9.40E+01 

1.14E+02 

4.70E-01 

8.37E+01 

5.31E+02 

NWS CHARLESTON, SOUTH CAROLINA 

Route EPC Intake lntaka Reference Reference Reference 
EPC Selected (Non-Cance~ (Non-Cancer) Dose Doeo Unlta Concentration 
Unlta . for Hazard Units 

Calculation (1) 

mg/kg M mg/kg-day 6.0E-02 mg/kg-day NA 

mg/kg M mg/kg-day 5.0E-01 mg/kg-day NA 

mg/kg M mg/kg-day 1.0E-02 mg/kg-day NA 

mg/kg M 1.SE-07 mg/kg-day mg/kg-day NA 

mil/kg M 1.1E-07 mg/kg-day mg/kg-day NA 

mg/kg M 1.7E-07 mg/kg-day mg/kg-day NA 

mg/kg M 6.8E-08 mg/kg-day mg/kg-day NA 

mg/kg M 1.4E-07 mg/kg-day mg/kg-day NA 

mg/kg M 2.0E-08 mg/kg-day mglkg.<fay NA 

mg/kg M 9.3E-08 mg/kg-day mg/kg-day NA 

mg/kg M 1.4E-07 mg/kg-day 2.0E-05 ·'mg/kg-day NA 

mg/kg M 5.7E-08 mi¥t<g.<fay mg/kg-day NA 

mg/kg M 7.8E·11 mg/kg-day mg/kg-day NA 

mg/kg M 1.oe-10 mg/kg-day mg/kg-day NA 

mg/kg M 4.0E·11 mg/kg-day 3.0E·04 mg/kg-day NA 

mg/kg M mg/kg-day 1.0E+OO mg/kg-day NA 

mi>'kg M mg/kg-day 8.0E-05 mg/kg-day NA 

mg/kg M 1.8E-07 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M mg/kg-day 1.4E-02 mg/kg-day NA 

mg/kg M 1.SE-08 mg/kg-day 2.5E-05 mg/kg-day NA 

mg/kg M mg/kg-day 7.5E-05 mg/kg-day NA 

mg/kg M ·mg/kg-day 2.oE-02 mg/kg-day NA 

mg/kg M mg/kg-day 4.0E-02 mg/kg-day NA 

mg/kg M m.glkg.<fay mg/kg-day NA 

mg/kg M mg/kg-day 2.8E-03 mg/kg-day NA 
mg/kg M mglkg-day 2.1E·05 mglkg-day NA 

mg/kg M mg/kg-day 8.0E-04 mg/kg-day NA 

mglkg M mg/kg-day 3.0E-01 malka-dav NA 

Reference 

Concentration 
Units 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA. 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Aero•• All Expoaure Routes/Pathways 
Dermal Absgrptlon Fraction from Sol!Ct\BS! IUSEf'A Julv ?004!: 

PAHs • 0.13 Arsenic • 0.03 

Cadmium· 0.001 PCBs • 0.14 

gamma·BHC • 0.04 
Other PBSllckles • 0. 1 

Other Metiils and Volatiles • not evaluated for dermal contact with soll. 

SWMU.onstWRME.xls Table7 • 

Hazard 
Quotient 

7.1E-03 

1.JE-07 

6.0E-04 

5.8E-04 

8.3E-03 

9.4E·02 



• 
TABLE 8.1 • REASONABLE MAXIMUM EXPOSURE (RME) . 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION/EXCAVATION WORKERS TO SURFACE SOIL 
SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA . 

Elqloeure 
Route 

Ingestion 

Scenario Tlmeframe: Fu!Unl 
Medium: Seil 
Exiloa.,. Medium: Surface Soil 
Exiloaunt Point: Entire SWMO 17 
R~ Populallon: Co_nalrucllon.IExcavation Wcrl<ers 
Receptor 4 '"": Aduft 

Cl1emll:al Medium Medium 
of Potential E:PC EPC 

Concem Value Unite 

METHYLENE CH..ORIDE 1.40E-02 mg/kg 
TRICHLoRoeTHENE 3.20E.OO mg/I<& 
CIS-1.2·DICH..OROETHENE 2.llOE--02 mg/kg 
BENZO(A)ANTHRACENE 1,00E+OO mll'l<o 
BENZO(A)PYRENE 7.40E-01 mg.'kg 
BENZO(B)Fl.UORANTHENE 1.10E+OO ¥9 
CARSAZOLE 4.SOE-01 mglkg 

CHRYSENE 9.10E-01 llll>'leg 
DISENZO{A,H)ANTHRACE.NE 1.30E-01 '"9'1<g 
AROCLOR·1rl48 5.70E-01 "'1>'1<9. 
AROCLOR-1254 8.70E-01 mg/kg 

AROCLOFH 260 3.50E·01 . mgllcg 

ALFHA-BHC 6.70E-04 mg/kg 

SETA-BHC 9.00E-04 mglkg 

GAMMA-!!HC (LINOANE) 8.70E-04 mg/kg 

ALUMINUM 1.53E+04 mg/kg 

ANTIMONY 3,14E+01 mglkg 
ARSENIC S.20E+OO mglkg 
BARIUM 8.95E+O! mg/kg 

CADMIUM 1.25E+01 mg/kg 

CHROMIUM 5.04E+01 mg/kg 

COBALT 4.30E+OO mglkg 

COPPER 6.67E+02 mg/kg 

LEAD 9.40E+01 f!lglkg 

MANGANESE 1.14E+02 mg/kg 

MERCURY 4.70E-01 mglkg 

NICKEL 8.37E+01 mg/kg 

ZINC 5.31E+02 mt>'ka 

(Iola!) 

SWMU17SSConstWRME.xls Tables 

NWS CHARLESTON, SOUTH CAROLINA . 

Aoulli Route EPC Selected . Intake Intake 
EPC EPC '"'Rill< (cancer) (Cencef) 

Value Unlie Celc!.llailon (1) Units 

1.40E-o2 mgllr.g M 7.7!1·11 mglkg'<lay 
3.20E.OO mgllr.g M UE·O& mg/kg-day 
2.soe-02 ml!'l<g M 1,4E·10 mg/kg-day 
\.OOE+OO ml>'l<g M 5.5E-09 mg/kg-day 
7.40E-01 mgllr.g M 4.1E-09 mglkg-<lay 
1.IOE.00 mg/kg M 8.1E-09 mglkg-<lay 
4.SOE-01 mg/kg M 2.SE-09 mglkg-day 
9.10E-01 mg/kg M S.OE-09 mglkg-day 
1.30E-01 mo'l<g M 7.2e-10 mgllcg.d(ly 
5.70E-01 mg/kg M 3.2E-09 mgllcg-day 
8.70E-01 mg/kg M 4.SE-09 mg/kg-day 
3.50E-01 .mg/kg M 1.9E-09 mg/kg.day 
5.70E-04 mg/kg M 3.7E·12 mg/kg-day 

9.00E·04 ·· mg/kg M 5.0E·12 mg/kg-day 
8.70E-04 mg/kg M 4.8E·12 mglkg-<lay 

1.53E•04 mg/kg M 8.SE-05 mg/kg-day 
3,14E+01 mg/kg M 1.7E-07 mg/kg-day 

S.20E+OO mg/kg M 2.9E.Oe mglkg-<lay 
6.96E+01 mg/kg M 3.SE-07 mg/kg-day 
1.25E+01 mg/kg M UE-ot mg/kg.day 
5.04E+01 mg/kg M 2.8E-07 mgllcg-<lay 
4.30E.OO mg/kg M 2.4E-08 mg/kg-day 
5.67E+02 mg/kg M 3.1E.o6 mg/l<g.day 
9.40E+01 mg/kg M 5.2E-07 mg/kg-day 
1.14E+02 mg/k!J M G.3E-07 mg/kg.day 
4.70E-01 mg/kg M 2.6E-09 mgllcg-day 
e.37E+01 mg/kg M 4.SE-07 mgfkg.day 
5.31E+02 ma/kn M 2.9E·06 mg/kg.day 

Cancef Slope Cancer Slope 

Faelor Feetor Unite 

7.SE-03 (mglkll"'OY[ 
1.3E-02 (mg/kg-day)" 

(mgllcg-day)" 

7.3E-01 (mg/kg-day)" 

7.3E+OO (mg.'kg-day)'' 

7.3E-01 (mg/kg-day)'' 

2.0E-02 (mg.'kg-day)"' 

7.3E-03 (mg/kg-day)" 

7.3E+OO (mglkg-dayf' 

2.0E+OO (fTl9'kg-day)'' 

2.0E+OO (mg.'kg-dayr' 

2.0E+OO (mglkg-day)" 

6.3E•OO (mg/kg.day)'' 

1.8E+OO {mglkg.day)" 

1.3E+OO (mg/kg-day)'' 

(mglkg-Oay)'' 
(mglkg-day)'' 

1.SE+OO (mg/kg-day)'' 
(mg/kg.day}'' 

(mg/kg-day)'' 
(mg/kg.day)'' 

(mglkg-day)" 

(mg/kg-day)" 
(mg/kg-day)'' 

(mg/kg-day}'' 

(mg/kg-day)'' 

(mgikg-day}'' 
(mglkg-d;ly)'' 

• 

Cancer 
Risk 

5.8E·13 
2.3E·10 

4.0E·09 
3.0E·OS 
4.4E-09 
S.OE-11 
3.7E·11 
5.3E-09 
6.3E-09 

9.6E·09 
3.9E-09 

2.3E·11 

9.0E·12 
6.3E·12 

4.3E-08 

1.1E.07 
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TABLE 8.1 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION/EXCAVATION WORKERS TO SURFACE SOIL 
. SWMU 17- OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Exposure 
Routo 

Dermal 

Scenario Tlmelrame: Future 
Medium: Soft 
Exposure Medium: Surface Soil 
Exposure Point Entire SWMU 17 
Receptor Population: Construction/Excavation Worl<ora 
Receptor Aae: AduR 

Chemical Medium Medium 
of Potential EPC EPC 

Concem Value Unlta 

METHYLENE CHLORIDE 1,40E-02 mg/kg 

TRICHLORDETHENE 3.20E+OO m!l'kg 
CIS-1,2-DICHLOAOETHENE 2.50E-02 mg/kg 

BENZO(A)ANTHAACENE 1.00E+OO mg/kg 

BENZO(A)PYRENE 7.40E-01 mg/kg 

BENZO(B)FLUOAANTHENE 1.10E+OO mg/kg 

CARBAZOLE 4.SOE-01 mg/kg 

CHRYSENE 9.10E-01 mg/kg 

OIBENZO{A,H)ANTHRACENE 1.30E-01 mg/kg 

AROCLOR· 1248 5.70E-01 m!l'kg 

AROCLOR-1254 8.70E-01 mg/kg 

AROCLOR-1260 3.SOE-01 mglkg 

ALPHA·BHC 6.70E·04 mglkg 

BETA·BHC 9.00E-04 mglkg 
GAMMA-BHC (LINDANE) 8.70E-04 mglkg 

ALUMINUM 1.53E+04 mg/kg 
ANTIMONY 3.14E+01 mg/kg 

ARSENIC 5,20E+OO mg/kg 

BARiUM 6.95E+01 mg/kg 

CADMIUM 1.25E+01 mg/kg 

CHROMIUM 5.04E+01 mg/kg 

COBALT 4.30E+OO mglkg 

COPPER 5.57E+02 mg/kg 

LEAD - 9.40E+Ol mg/kg 

MANGANESE 1.14E+02 mg/kg 
MERCURY 4.70E-01 mg/kg 

NICKEL B.37E+01 mg/kg 

ZINC 5.31E+02 mo/kn 

(totaD 

oarrnaf Ab§omt!on Fraction from Soi!(ABS! !USEPA July 2904!· 
PAHs - 0.13 • Arsenic • 0.03 
PCBS. 0.14 Cadmium. 0.001 

NWS CHARLESTON, SOUTH CAROLINA 

Route Route EPC Selected 

EPC EPC lorRiak 
Value Unlta Calculation (1.) 

1.40E-02 mg/kg M 

3.20E+OO mg/kg M 
2.SOE-02 mg/kg M 
1.00E+OO mg/kg M 

7.40E-01 mwkg M 

1.10E+OO m!l'kg M 

4.SOE-01 mg/kg M 
9.10E-01 mg/kg M 
1.30E-01 mglkg M 

5.70E-01 mg/kg M 

8.70E-01 mg/kg M 

3.SOE-01 mg/kg M 

6.70E-04 mg/kg M 

9.00E-04 m!l'kg M 

8.70E-04 mg/kg M 

1.53E+04 mg/kg M 
3.14E+01 mglkg M 

S.20E+OO mg/kg M 

6.95E+01 mglkg M 

1.25E+01 mg/kg M -
5.04E+01 mg/kg M 

4.30E+OO mglkg M 

5.57E+02 mg/kg M 
9.40E+01 mg/kg M 
1.14E+02 mg/kg M 
4,70E-01 mg/kg M 

8,37E+01 mg/kg M 

5.31E+02 mo/kn M 

gamma-BHC • 0.04 Other Metals and Volatiles • not evaluated for dennaJ contact with soil. 
Other PesUc!dea • 0.1 

SWMU.onstWRME.xls Table8 • 

Intake Intake Cancer Slope CencarSlopo 
(Cencer) (Cancer) Factor FactorUnlla 

Unlla 

m!l'kg-day 7.SE-03 (mglkg-day)' 

mglkg.<fay 1.3E-02 (mglkg-dayr' 

mglkg.<fay (mg/kg-day)'' 

2.2E-09 mglkg.<fay 7.3E-01 (mg/kg-day)'' 

1.6E-09 mglkp-day 7.3E+OO (mglkg-day)'1 

2.4E-09 mg/kg-day 7.3E-01 (mglkg-day)'' 

9.7E-10 mglkg-day 2.0E-02 (mg/kg-day)'' 

2.0E-09 m!l'kg-day 7.9E·03 (mglkg-dayr' 

2.8E·10 mwkg-day 7.3E+OO (mg/kg-day)'' 

1.3E-09 m!l'kg.<fay 2.0E+OO (m!l'kg-day)'1 

2.0E-09 mg/kg-day 2.0E+OO (mglkg-day)'1 

B.1E·10 mglkp-day 2.0E+OO (mglkg-day)'' 

1.1E·12 mg/kg-day 6.3E+OO (mg/kg-day)'' 

1.5E·12 m!l'kp-day 1.8E+OO (mg/kg-day)' I 

5.BE-13 mglkg-day 1.3E+OO (mglkg-day)'1 

mglkg-<lay {mglkg-day)°' 

m!l'kg-day {mglkg-day)'' 

2.6E-09 mglkg.<fay 1.SE+OO (mg/kg-day)'' 

mg/kg-day (mg/kg-day)'' 

2.1E-10 mg/kg-day (mg/kg-day)'' 

mglkg.<fay {mg/kg-day)'' 

mg/kg-day {mg/kg-day)·' 

mglkg-day (mglkg-day)'1 

mg/kg-day (mg/kg-day)'' 

mg/kg-day (mg/kg-day)'' 

mg/kg-day (mg/kg-day)'' 

mg/kg-day {m!l'kg-day)'1 

ma/kg-day (mg/kg-day)'' 

Total Rlak Acra11 All Ex-ure Rou_,..amwaya 

Cancer 
Risk 

1.6E-09 

1.2E-08 

1.7E-09 

1.9E·11 

1.4E·11 
2.0E-09 

2.7E-09 

4.0E-09 

1.6E·09 

7.0E-12 

2.7E-12 

7.5E·13 

3.9E-09 

2.eE-08 
1.4E-07 

9/20/2005 2:16 PM 
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• 

Exposure 
Flcute 

Ingestion 

• 
TABLE 7.1a • CENTRAL TENDENCY EXPOURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION/EXCAVATION WORKERS TO SURFACE SOIL 
SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Scenario Tlmeframe: Future 
Medium: Soil 
Exposure Medium: Surface Soil 
Exposure Point: Entire SW_MU 17 
Receptor Population: Coneiruclion/Excavalion WOfkers 
Receotor Aoe: Adu" 

Chemical Medium Medium 
of Potential EPC EPC 
·Concern Value Units 

METHYLENE CHLORIDE 1.40E-02 mg/kg 

TRICHLOROETHENE 3.20E+OO mg/kg 

CIS-1,2·DICHLOROETHENE 2.SOE-02 mg/kg 

BENZO(A)ANTHRACENE 1.00E+OO mg/kg 

BENZO(A)PYRENE 7.40E-01 mg/kg 
BENZO(B)FLUORANTHENE 1.10E+OO mg/kg 

CARBAZOLE 4.SOE-01 mg/kg 

CHRYSENE 9.10E-01 mg/kg 

DIBENZO(A,H)ANTHRACENE 1.30E-01 mg/kg 

AROCLOR-1248 5.70E-01 mg/kg 

AROCLOR-1254 8.70E-01 mg/kg 

AROCLOR-1260 3.SOE-01 mg/kg 

ALPHA-BHC 6.70E-04 m!Ykg 

BETA-SHC 9.00E-04 mg/kg 

GAMMA-SHC (LINDANE) 8.70E-04 mg/kg 

ALUMINUM 1.53E+04 mg/kg 

ANTIMONY 3.14E+01 mg/kg 

ARSENIC 5.l!OE+OO mg/kg 

BARIUM 6.95E+01 mg/kg 

CADMIUM 1.25E+01 mg/kg 

CHROMIUM 5.04E+01 m!Ykg 

COBALT 4.30E+OO mg/kg 

COPPER 5.57E+02 mg/k'g 

LEAD 9.40E+01 mg/kg 

MANGANESE 1.14E+02 m!Ykg 
MERCURY 4.70E-01 mg/kg 

NICKEL 8.37E+01 mg/kg 

ZINC 5.31E+02 mglko 
(total) 

Flcute 
EPC 
Value 

1.40E-02 

3.20E+OO 

2.SOE-02 

1.00E+OO 

7.40E-01 

1.10E+OO 

4.SOE-01 

9.IOE-01 

1.30E-01 
6.70E·01 

8.70E-01 

3.SOE-01 

6.70E-04 

9.00E-04 

8.70E-04 

1.53E+04 

3.14E+01 

5.20E+OO 

6.95E+01 

1.25E+01 

5.04E+01 

4.30E+OO 

5.57E+02 

9.40E+01 

1,14E+02 

4.70E-01 

8.37E+01 

6.31E+02 

NWS CHARLESTON, SOUTH CAROLINA 

Route EPC. Intake· Intake Reference Reference Reference 
EPC Selected (Non-Cancer) (Non.Canceoj Dose Dose Units Concentration 
Units for Hazard Units 

Calculation (1) 

mg/kg M 5.4E-09 mg/kg-day 6.0E-02 mg/kg-day NA 

mglkg M 1.2E-06 mg/kg-day 5.0E-01 ·mg/kg-day NA 

mg/kg M 9.7E-09 mg/kg-day 1.0E-02 mg/kg-day NA 

mg/kg M 3.9E-07 mg/kg-day mg/kg-day NA 

m!Ykg M 2.9E-07 mg/kg-day mg/kg-day NA 

m!Ykg M 4.3E-07 mg/kg-day mg/kg-day NA 

mg/kg M 1.7E-07 mg/kg-day mg/kg-day NA 

mg/kg M 3.5E-07 mg/kg-day mg/kg-day NA 

mg/kg M 5.0E-08 mglkg-<lay mg/kg-day NA 

mg/kg M 2.2E·07 mg/kg-day mg/kg-day NA 

mg/kg M 3.4E-07 m!Ykg-day 2.0.E-05 mg/kg-day NA 

mg/kg M t.4E-07 mg/kg-day mg/kg-day NA 

mg/kg M 2.6E·10 mg/kg-day mg/kg-day NA 

mg/kg M 3.5E·10 mg/kg-day m!Ykg-day NA 

mg/kg M 3.4E·10 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 5.9E-03 mglkg-<lay 1.0E+OO mg/kg-day NA 

mg/kg M 1.2E-05 mglkg-<lay 4.0E-04 mglkg-day NA 

mg/kg M 2.0E-06 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 2.7E-05 mg/kg-day 2.0E-01 mg/kg-day NA 

mg/kg M 4.&E-06 mg/kg-day 5,0E-04 m!Ykg-day NA 

mg/kg M 2.0E-05 mg/kg-day 3.0E-03 m!Ykg-day NA 

mg/kg M 1.7E-06 m!Ykg-<lay 2.0E-02 mglkg-day NA 

mg/kg M 2.2E-04 m!Ykg-<lay 4,0E-02 R)g/kg-day NA 

mg/kg M 3.&E-05 inglkg-day mg/kg-day NA 

mg/kg M 4.4E-05 mg/kg-day 7.0E-02 mg/kg-day NA 

m!Ykg M 1.SE-07 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M 3.2E-05 mg/kg-day 2.0E-02 m!1kg-day NA 

""'"'g M 2.1E-04 mg/kg-day 3.0E-01 mnlkn-dav NA 

SWMU17SSConstWCTE.xls Table7 

• 

Reference Hazard 
Concentration Quotient 

Unlis 

NA 9.0E·OS 
NA 2.5E-06 
NA 9.7E-07 
NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 1.7E·02 
NA 

NA 

NA 

NA 1.1E·06 
NA 5.9E-03 
NA 3.0E-02 
NA 6.7E-03 
NA 1.3E-04 
NA 9.7E-03 
NA 6.6E·03 
NA 8.3E·05 
NA 5.4E-03 
NA 

NA 6.3E-04 
NA 6.1 E-04 
NA 1.6E·03 
NA 8.9E-04 

8.5E-02 

9/20/2005 2:17 PM 



Exposure 
Route 

Denna I 

TABLE 7.1a • CENTRAL TENDENCY EXPOURE (CTE) 
CALCULATION OF NONoCANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION/EXCAVATION WORKERS TO SURFACE SOIL 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Scenario Timeframe: F~ture 

Medium: SoH 
Exposure Medium: .Surface Soll 
Exposure Point Endre SWMU 17 
Receptor Population: Consll\JCtion/Excavation Workfll!I 
Receotor Age: Adult 

Chemloal Medium Medium 
of Potandal EPC EPC 

Cona&m Velue Unlls 

METHYLENE CHLORIDE 1.40E-02 mg/kg 

TRICHLOROETHENE 3.20E•OO mg/kg 

CIS-1,2·DICHLOROETHENE 2.SOE-02 mg/kg 

BENZO(A)ANTHRACENE 1.00E•OO mg/kg 

BENZO(A)PYRENE 7.40E-01 mglkg 
BENZO(B)FLUORANTHENE 1.10E•OO mg/kg 

CARBAZOLE 4,50E-01 mg/kg 

CHRYSENE 9.10E-01 mg/kg 

DIBENZO(A,H)ANTHRACENE 1.30E-01 mg/kg 

AROCLOR-1248 5.70E-01 mg/kg 

AROCLOR.1254 8.70E-01 mi>'!<g 

AROCLOR·1260 3.SOE-01 mg.'kg 

ALPHA·BHC 6.70E-04 mg/kg 

BETA·BHC 9.00E-04 mg/kg 

GAMIM-BHC (LINDANE) 8.70E-04 mg/kg 

ALUMINUM 1.S3E•04 mg/kg 

ANTIMONY 3.14E•01 mg/kg 
ARSENIC . S.20E+OO mg/kg 

BARIUM 6.95E+01 mg/kg 

CADMIUM 1.26E+01 mg/kg 

CHROMIUM 6,04E+01 mg/kg 

COBALT 4.30E+OO mg/kg 

COPPER 6.57E+02 mg/kg 

LEAD 9.40E+01 mg/kQ 
MANGANESE 1.14E+02 mg/kg 

MERCURY. 4.70E-01 mg/kg 

NICKEL 8,37E+Ci'I mg/kg 

ZINC 5.31E+02 molka 

(Iota~ 

Route 
EPC 

Value 

1.40E-02 

3.20E.oo 

2.50E-02 

1.00E•OO 

7.40E-01 

1.10E.oo 

4.SOE-01 

9.10E-01 

1.30E-01 

5.70E-01 

6.70E-01 

3.SOE-01 

6.70E·04 

9.00E-04 

8.70E-04 

1.S3E.o4 

3.14E+01 

6.20E+OO 

6.9SE+01 

1.26E+01 

6.04E+01 

"4.30E+OO 

5;57E+02 

9.40E+01 

1.14E+02 

4.70E-01 

6.37E+01 

6.31E+02 

NWS CHARLESTON, SOUTH CAROLINA 

Route EPC Intake Intake Reference Reference Reference 
EPC Selaolod (Non·Cancer) (Non-Cancer) Dose DoseUnils Concentration 
Uriils for Hazard Uni ls 

Calculadon (1) 

mg/kg M mglkg.cfay 6.0E-02 mglkg.cfay NA 

mg/kg M mglkg.cfay 5.0E-01 mglkg-day NA 

mg/kg M mg/kg-day 1.oE-02 mg/kg-day NA 

mg/kg M 5.0E-08 mg/kg-day mg/kg-day NA 

mg/kg M 3.7E-06 mg/kg-day mg/kg-day NA 

mg/kg M 5.5E-08 mg/kg-day mg/kg-day NA 
mg/kg M 2.3E-08 mg/kg-day mg/kg-day NA 

mg/kg M 4.6E-06 mglkg.cfay mg/kg-day NA 

ml>'!<g M 6.SE-09 mglkg.cfay mg/kg-day NA 

mg/kg M 3.1E-08 mglkg.cfay mg/kg-day NA 

mg/kg M 4.7E-06 mg/kg-day 2.0E-05 mg/kg-day NA 

mg/kg M 1.9E-06 mglkg.cfay mg/kg-day NA 

mg/kg M 2.6E·11 mg/kg-day mg/kg-day NA 

mg/kg M 3.5E·11 mg/kg-day mg/kg-day NA 

mglkg M 1.3E·11 mg/kg-day 3.0E-04 mg/kg-day NA 

mg/kg M mglkg.cfay 1.0E+OO mg/kg-day NA 
mg/kg M mglkg.cfay 6.0E-05 mg/kg-day NA 

mg/kg M 6.0E-08 mglkg.cfay 3.0E-04 mg/kg-day NA 

mg/kg M mglkg.cfay 1.4E-02 mglkg.cfay NA 

mg/kg M 4.&E-09 mg/kg-day 2.5E-06 mg/kg-day NA 

mg/kg M mglkg.cfay 7.5E-05 mg/kg-day NA 

mg/kg M mg/kg-day 2.oe-02 mg/kg-day NA 
mg/kg M mg/kg-day 4.0E-02 mg/kg-day NA 

mg/kg M mg/kg-day mg/kg-day NA 

mg/kg M mglkg.cfay UE-03 mg/kg-day NA 

mg/kg M mglkg.cfay 2.1e-os mglkg.cfay NA 

mg/kg M mglkg.cfay s.OE-04 mglkg.cfay NA 

mg/kg M malka-dait 3.oe-01 mg/kg-day NA 

Reference 
Concentration 

Unils 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 
NA 

.Total Hazard Index Aero•• All Exposure Routea/Pathways 
D•nna! Absomtlon Fraction from So!l(ABS). !USEPA Jy'Y 2004!; 

PAHs • 0.13 Arsenic· 0.03 

PCBs·0.14 

gamma-BHC • 0.04 
Other Pesticides • 0.1 

SWMU1.onstWCTE.xls Table7 

Cadmium • 0.001 

Other Matal6 arid Volatiles • not evaluated for dermal contact with soil. 

•• 

Hazard 
Quotient 

2.4E·03 

4.SE·OB 

2.0E-04 

1.9E·04 

2.SE-03 

8.8E·02 

9/20/2017 PM 



• 

Exposure 
Routs 

Ingestion 

• 
TABLE 8.1a- CENTRAL TENDENCY EXPOURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION/EXCAVATION WORKERS TO SURFACE SOIL 
SWMU 17 - OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Scenario Timelrame: FU1Ure 
Medium: Soil 
Expoaure Medium: Surlace Soll 
Expoaure Point Entire SWMU 17 
Receptor Population: Conetruclion/Excavation Worl<are 
Receptor Aae: Adult 

Chemical Medium Medium 
of Potenlial EPC EPC 

Concam Value UnilB 

METHYLENE CHLORIDE 1.40E-02 mg/kg 
TRICHLOROETHENE 3.20E+OO mg/kg 
CIS·1,2·DICHLOROETHENE 2.SOE-02 mg/kg 
BENZO(A)ANTHRACENE 1.00E+OO mg/kg 
BENZO(A)PYRENE 7.40E-01 mg/kg 
BENZO(B)FLUORANTHENE 1.10E+OO mg/kg 

CARBAZOLE· 4.SOE-01 mg/kg 

CHRYSENE 9.10E-01 mg/kg 

DIBENZO(A,H)ANTHRACENE 1.30E-01 mg/kg 

AROCLOR· 1248 5.70E-01 mg/kg 

AROCLOR-1264 8.70E-01 mg/kg 

AROCLOR-1260 3.SOE-01 mg/kg 

ALPHA-BHC 6.70E-04 mg/kg 

BETA-BHC 9.00E-04 mg/kg 

GAMMA'BHC (UNDANE) 8.70E-04 mg/kg 

ALUMINUM 1.53E+04 mg/kg 

ANTIMONY 3.14E+01 mg/kg 

ARSENIC 5.20E+OO mg/kg 

BARIUM 6.95E+01 mg/kg 

CADMIUM 1.25E+01 mg/kg 

CHROMIUM 5.04E+01 mg/kg 
COBALT 4.30E+OO mg/kg 
COPPER 5.57E+02 mg/kg 

LEAD 9.40E+01 mg/kg 

MANGANESE 1.14E+02 mg/kg 
MERCURY 4.70E-01 mg/kg 

NICKEL 8.37E+01 mg/kg 

ZINC 5.31E+02 mnll<n 

(lolal) 

NWS CHARLESTON, SOUTH CAROLINA 

Route Routa EPC Selected Intake Intake Cancer Slope Cancer Slope 
EPC EPC for Risk (Cencer) (Cancer) Factor Factor Unita 
Value UnilB Calculation (1) UnllB 

1.40E-02 mg/kg M 7:7E-11 mg/kg-day 7.5E·03 (mglkg-dayj' 

3.20E+OO mg/kg M 1.BE-OS mg/kg-day 1.3E-02 (mglkg-day)'1 

2.SOE-02 mg/kg M 1.4E-10 mg/kg-day (mg/kg-day)'' 

1.00E+OO mg/kg M 5.5E-09 mg/kg-day 7.3E·01 (mglkg-dayr' 
7.40E-01 mg/kg M 4.1E-Oll mg/kg-day 7.3E+OO (mglkg-<1ayr' 
1.10E+OO mg/kg M 6.1E-Oll mg/kg-day 7.3E·01 (mg/kg-day)'' 

4.SOE-01 mg/kg M 2.SE-09 mg/kg-day 2.0E-02 (mg/kg-day)'' 

9.10E-01 mg/kg M 5.0E-09 mg/kg-day 7.3E-03 (mglkg-dayr' 

1.30E-01 mg/kg M 7.2E·10 mg/kg-day 7.3E+OO (mglkg-dayr' 

5.70E-01 mg/kg M · 3.2E-Oll mg/kg-day 2.0E+OO (mg/kg-day)'' 

8.70E-01 mg/kg M 4.SE-Oll mg/kg-day 2.0E+OO (mglkg-<1ayr' 

3.SOE-01 mg/kg M 1.9E-Oll mg/kg-day 2.0E+OO {mg/kg-day)'' 

6.70E-04 mg/kg M 3.7E-12 mg/kg-day 6.3E+OO (mglkg-<1ayr' 

9.00E-04 mg/kg M 5.0E-12 mg/kg-day 1.8E+OO (mg/kg-day)'' 

8.70E-04 mg/kg M 4.8E·12 mg/kg-day 1.3E+OO (mglkg-dayr' 

1.53E+04 mg/kg M 8.5E-05 mg/kg-day (mg/kg-day)'' 

3.14E+01 mg/kg M 1.7E-07 mg/kg-day (mg/kg-day)'' 

5.20E+OO mg/kg M 2.9E-06 mg/kg-day 1.SE+OO (mg/kg-day)'' 

6.95E+01 mg/kg M 3.SE-07 mg/kg-day . (!Jig/kg-day)'' 

1.25E+01 mg/kg M 6.9E-06 mg/kg-day {mg/kg-day)'' 

5.04E+01 mg/kg M . 2.SE-07 mg/kg-day . {mg/kg-day)'' 

4.30E+OO mg/kg M 2.4E-06 mg/kg-day (mg/kg-day)'' 

5.57E+02 mg/kg M 3.1E-05 mg/kg-day (mg/kg-day)'' 

9.40E+01 mg/kg M 5.2E-07 mg/kg-day (mg/kg-day)'' 

1.14E+o2 mg/kg M 8.3E-07 mg/kg-day (mg/kg-day)'' 

4.70E-01 mg/kg M 2.BE-09 mg/kg-day {mg/kg-day)'' 

8.37E+01 mg/kg M 4.6E-07 mg/kg-day (mg11<g-<1ayr' 

5.31E+02 m!>'kg M 2.9E-06 mo/kg-day (mglkg-dayr' 

SWMU17SSConstWCTE.xls Tables 
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Cancer 
Risk 

5.8E·13 
2.3E-10 

4.0E-09 
3.0E-08 
4.4E·09 

5.0E-11 

3.7E-11 

5.3E-09 

6.3E·09 

9.6E·09 

3.9E-09 

2.3E·11 
9.0E-12 

6.3E·12 

4.3E-08 

1.1E-07 

9/20/2005 2:17 PM 



Expoaura 
Routt 

Oannal 

TABLE 8.1a • CENTRAL TENDENCY EXPOURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION/EXCAVATION WORKERS TO SURFACE SOIL 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Scenario Tlmeframe: Future 
Medium: Soil 
Exposure Medium: SUrface Soil 
Exposure Point: Entire SWMU 17 
Receptor Population: Conolruc1lon.'Excavation Worken1 
Receolor Aaa: Adult 

Chemical Medium Medium 
of Potential EPC EPC 

Concam Value Unlle 

METHYLENE CHLORIDE 1.40E-02 mt>'kg 
TRICHLOROETHENE 3.20E+OO mg/kg 

CIS.1.2-0ICHLOROETHENE 2.SOE.02 mg/kg 

BENZO(A)ANTHRACENE 1.00E+OO mglkg 

BEN'Zo(A)PYRENE 7.40E.01 mglkg 

BENZO(B)FLUORANTHENE 1.10E+OO mg/kg 

CARBAZOLE 4.SOE.01 mg/kg 

CHRYSENE 9.10E.01 mg/kg 

OIBENZO(A,H)ANTHRACENE 1.30E.01 mg/kg 

AROCLOR·1248 s:10E.01 mglkg 

AROCLOR·1254 B.70E.01 mglkg 

AROCLOR·1260 3.sOE.01 mglkg 

ALPHA-BHC a .. 10E.o4 mglkg 

BETA-EIHC 9.00E.Q4 mt>'kg 
GAMMA·BHC (UNDANE) B.70E.Q4 mglkg 

ALUMIN~ 1.53E+04 mg/kg 

ANTIMONY 3,14E+01 mglkg 

ARSENIC 5.20E+OO mglkg 

BARIUM 6.95E+01 mglkg 

CADMIUM 1.25E+01 mg/kg 
' CHROMIUM 5.04E+01 mglkg 

COBALT 4.30E+OO mglkg 

COPPER 5.57E+02 mg/kg 

LEAD 9.40E+01 mglkg 

MANGANESE 1.14E+02 mglkg 

MERCURY 4.70E.01 mg/kg 

NICKEL B.37E+01 mglkg 

ZINC 5.31E+02 mglka 

(lotaQ 

NWS CHARLESTON, SOUTH CAROLINA 

Roule Roule EPC Selected Intake Intake Cancer Slope Cancer Slope 
EPC EPC for Risk (Cancer) (Cancer) Foclor FaclorUnil& 

Value Unila Calculation (1) Unita 

1.40E.02 mg/kg M mglklJ'day 7.5E·03 (mg/kg-day)' 

3.20E+OO mg/kg M mg/kg-day i.3E.02 (mg/kg-day)'' 

2.SOE.02 mglkg M mg/kg-day (mg/kg-day)'1 

1.00E+OO mglkg M 7.2E·10 mg/klJ'day 7.3E.01 (mg/kg'-day)" 

7.40E.01 mglkg M 5.3E·10 mg/kg-day 7.3E+OO (mg/kg-day)" 

1.10E+00 mglkg M 7.9E·10 mg/kg-day 7.3E.01 (mg/kQ'-day)" 

4.SOE.01 mglkg M 3.2E·10 mglkg-day 2.oE.02 (mg/klJ'day)'' 

9.10E.01 mglkg M 6.5E·10 mg/kg-day 7.3E.Q3 (mglkQ'-day)'' 

1.30E.01 mglkg M 9.4E·11 mg/kg-day 7.3E+OO (mg/kg-day)'' 

5.70E.01 mg/kg M 4.4E·10 mglkg-day 2.0E+OO (mglkg-day)'' 

e.1oe.01 mg/kg M 6.7E·10 mglkg-<lay .2.oe+00 (mglkg-day)'1 

3.SOE.01 mg/kg M 2.7E·10 mg/kg-day 2.0E+OO (mglkQ'-day)'' 

e.70E.Q4 mg/kg M 3.7E·13 mglkg-day 6.3E+OO (mglkg-<lay)'' 

9.00E.Q4 mg/kg M 5.0E·13 mt>'kg-d8y 1.8E+OO (mg/kg-day)'' 

B.70E.Q4 mglicg M 1.9E·13 mglkg-<lay 1.3E+OO (mg/kg-day)'' 

1.53E+04 mglkg M mg/kg-day (mglkg-day)'1 

3.14E+01 mg/kg M mglk~ay (mg/kg-day)" 

5.20E+OO mglkg M 8.BE·IO mg/kg-day 1.5E+OO (mg/kg-day)'' 

6.95E+01 mg/kg M mglkg-day (mg/kg-day)'1 

1.25E+01 mg/kg M 6.9E·11 mt>'kg-day (mg/kg-day)'' 

5.04E+01 mglkg M mt>'klJ'daY (mg/kg-day)'' 

4,30E+OO mglkg M mg/kg-day (mg/kg-day)'1 

5.57E+02 mglkg M mglkg-<lay (mgtkg-day)'1 

g,40E+01 mglkg M mglkg-doy ·' (mg/kg-day)" 

1.14E+02 mg/kg M mglkg-<lay (mglkg-<lay)'' 

4,7oe.01 mglkg M mglkg-<lay (mg/kQ'-day)'' 

8.37E+01 mg/kg M mg/kg-day (mgtkg-<lay)'1 

5.31E+02 ma/kg M mnlkn-<lav (mg/kg-day)'' 

Tolal Rlak A- All Eapoaure Routeo/Pathwaya 

O•rmal Ab§orn!l90 Erac!lon from So!llABSl IUSEPA July 20041· 
PAHs • 0.13 ·Arsenic· 0.03 
PCB8 • 0.14 Cadmium· 0.001 
gamma-BHC - 0.04 Other Metals and Volatiles - not evaluated for dermal contact with soil. 
Other Pesllcldes • 0.1 

SWMU17SSConstWCTE.xls Tab1$8 
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Cancer 
Risk 

' 
5.3E·10 
:i.9E.09 
5.BE·10 
6.5E·12 
4.BE·12 

6.BE·IO 
B.BE·10 
1.3E.Q9 

5.4E·10 

2.3E·12 
9.0E·13 

2.5E·13 

1.3E.09 

9.8E.Q9 
1.2E-07 

9/20/2005 2:17 PM 
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Exposure 

Route 

Ingestion 

Dermal 

• 
TABLE 4.2 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF OCCUPATIONAL WORKERS TO SOIL 
SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Surlace Soll 

Exposure Point: Entire SWMU 17 . 

Receptor Population; Occupational Workers 

Receptor Age: Adult 

Paramete1 Parameter Definition 

Code 

~ 

C$oll Chemical Concentration In Soll 

IR lnaeatlon Rate of Soll 

A FraCtlon IMMted 

EF Exposure Freauencv 

ED Exposure Duration 

CF Conversion Factor 

BW . Bodv Welaht 

AT-C Averaalna Time (Cancer) 
AT·N Averaging Time (Non-Cancer) 

Csoll Chemical Concentration In Soll 

CF Conversion Factor 

SA Skin Surface Area 

AF Soll to Skin Adherence FaClor 

ABS Dermal Absorption Factor (Solid) 

EF Exposure Frequencv 

ED Exposure Duration 

BW BodvWelght 

AT·C Avera!llna Time (Cancer) 

AT·N Averaalng Time (Non-Cancer) 

Units 

ma/ka 

ma/dav 

unltless 

daVRivAar 

vears 

ka/ma 

ka 

davs 
days 

matl<a 

kg/mg 
cm2/day 

mg/cm2 

unlttesa 

davsivear 

vears 

ka 

days 
davs 

NWS CHARLESTON, SOUTH CAROLINA 

AME AME CTE CTE 
Value Rationale/ Value Rationale/ 

Reference Reference 

95% UCL or Max USEPA, December 2002 95% UCL or Max USEPA, December 2002 

100 USEPA Region 4, May 2000 50 USEPA, May 1993 

1 USEPA Region 4, May 2000 , USEPA, May 1993 

250 USEPA Region 4, May 2000 219 USEPA, May 1993 

25 USEPA Region 4, May 2000 9 USEPA, May 1993 

1.0E-06 ... 1,0E-06 -· 
70 USEPA Region 4, May 2000 70 USEPA Region 4, May 2000 

25,550 USEPA, December 1989 25,550 USEPA, December 1989 

9,125 USEPA. December 1989 3,285 USEPA, December 1989 

95% UCL or Max USEPA, December 2002 95% UCL or Max USEPA, December 2002 

1.0E·06 -· 1.0E-06 -
3,300 USEPA, July 2004 3.300 USEPA, July 2004 

0.2 USEPA, July 2004 0.02 USEPA, July 2004 

chemical specific USEPA, July 2004 chemical specific USEPA. July 2004 

250 USEPA Region 4, May 2000 219 USEPA, May 1993 

25 USEPA Region 4, May 2000 9 USEPA, May 1993 

70 USEPA Region 4, May 2000 70 USEPA Region 4, May 2000 

25,550 USEPA, December 1989 25,550 USEPA, December 1989 

9,125 USEPA, December 1989 3.285 USEPA. December 1989 

1 COi a Chronic Dally Intake 

Dally Intake Calculations 
Ingestion Intake= (IA x Fix EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake • AME = 3.49E·07 
Noncancer Ingestion Intake ·AME= 9.78E-07 

Cancer Dermal Intake· AME= 2.31E·06 
Noncancer Dermal Intake • AME = 6.46E·06 

SWMU17SSOccupWAME.xls Table4 

Cancer Ingestion Intake· CTE = 5.51 E-08 
Noncancer Ingestion Intake • CTE = 4.29E·07 

Cancer Dermal Intake· CTE = 7.27E·08 
Noncancer Dermal Intake • CTE = 5.66E·07 

• 

Intake Equation/ 

Model Name 

Ingestion COi"' (mg/kg/day) = 
l<liQll ! IB ! Fl ! !;F ! !iQ ! QF 

BWxAT 

U.S. EPA, December 1989 

Dermal COi"' (mg/kg/day) = 
Qi;Qll ! QE ! lill ~ l\F x A~ll x !;;F x liiQ 

BWxAT 

U.S. EPA, December 1989 



E><PO•ure 
Route 

lngeation 

TABLE 7.2 • REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO SURFACE SOIL 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Scenario Timaframe: Future 
Medium: Soll 
Eicpoaure Medium: Surface Soil 
Expoeu18 Point: EnUra SWMU 17 
Receptor Population: Occupational Workers 
Receptor Aae: Adult 

Chemical Medium 
of Polential EPC 
Concein Value 

MElHYLENE CHLORIDE 1.40E.02 

TRICHLOROETHENE 3.20E+OO 

CIS-1,2·DICHLOROETHENE 2.50E.<J2 

BENZO(A)ANTHRACENE 1.ooe+oo 

BENZO(A)PYRENE 7.40E.01 

BENZO(B)FLUORANTHENE 1.10E+00 

CARBAZOLE 4.SOE.01 

CHRYSENE 9.10E.01 

DIBENZO(A,H)ANTHRACENE 1.30E.01 

AROCLOR-1248 6.70E.01 

AROCLOR-1254 8.70E.01 

AROCLOR-1260 3.SOE.01 

ALPHA-BHC 8.70E.04 

BETA-BHC 9.00E.o4 

GAMMA-BHC (LINDANE) 8.70E.Q4 

ALUMINUM 1.S3E+04 

ANTIMONY 3.14E+01 
ARSENIC S.20E+OO 

BARIUl,4 6.95E+01 

CADMIUM .1.2sE+01 

CHROMIUM 5.04E+o1 

COBALT 4.30E+OO 

COPPER S.57E+02 

LEAD 9.40E+01 

MANGANESE 1.14E+02 

MERCURY 4.70E.01 

NICKEL e.37E+01 

ZINC 5.31E+02 
(total) 

Medium 
EPC 
Unlta 

mlfkg 
mg/kg 

mglkg 

mglkg 

mg/kg 

mglkg 
mg/kg 

mg/kg 

mg/kg 

mglkg 

mgkg 

mgkg 

mglkg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mgkg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mlfkg . 

mg/kg 

mglkg 

NWS CHARLESTON, SOUTH CAROLINA 

Route Route EPC Intake intake Reference · Reference 
EPC EPC Selactad (Non.Cancer). (Non.Cancer) Doae Dose Units 

Value Units for Hazard Unita 
Celcula~on (1) 

1.40E-02 mg/kg M 1.4E.08 mg/kg-day 8.0E.02 mg/kg-day 

3.20E+OO mg/kg M 3.1E-08 mg/kg-day s.oe-01 mg/kg-day 

2.50E.<J2 mgkg M 2.4E.08 ml>'kg-day r.oe-02 mg/kg-day 

1.00E+OO mg/kg M 9.BE.07 mgkg-day mg/kg-day 

7.40E.01 mgkg M 7.2E.07 mglkg-day mg/kg-day 

1.10E+OO mg/kg M 1.1E.oe mglkg-day mg/kg-day 

4.SOE.01 mglkg M 4,4E.07 mglkg-day mg/kg-day 

9.10E.01 mglkg M 8.9E-07 mg/kg-day mg/kg-day 

t.30E.01 mg/kg M 1.3E.07 mglkg-day mgkg-day 

5.70E.01 mgkg M 5.BE.07 mg/kg-day mg/kg-day 

8.70E.01 mg/kg M 8.SE.07 mg/kg-day 2.oe.os mg/kg-day 

3.SOE.01 mg/kg M 3.4E.07 mg/kg-day mg/kg-day 

8.70E.o4 mg/kg M 6.&E-10 mg/kg-day mg/kg-day 

9.00E-o4 mg/kg M B.SE-10 mg/kg-day mg/kg-day 

B.70E.04 mg/kg M 8.SE-10 mgkg-day 3.0E.o4 mgkg-day 

1.63E+04 tngkg M 1.sE.02 mg/kg-day 1.0E+OO mg/kg-day 

3.14E+01 mg/kg M 3.1E.05 mg/kg-day 4,0E.<J4 mgkg-day 

5.20E+OO mg/kg M 5.1E-06 mg/kg-day 3.0E.<J4 mg/kg-day 

B.96E+01 mg/kg M 6.SE.05 mg/kg-day 2.oE.01 mg/kg-day 

1.25E+01 mg/kg M 1.2E.05 mg/kg-day 5.0E.<J4 mg/kg-day 

5.04E+01 mg/kg M 4.8E.o& mgkg-day 3.0E.03 mgkg-day 

4.30E+OO· mg/kg M 4.2E.08 mgkg-day 2.oE.02 mg/kg-day 

5,57E+02 mglk.g M 5.5E.<J4 mg/kg-day 4.0E.02 mg/kg-day 

9.40E+01 mlfkg M 9.2E.<J5 mg/kg-day mg/kg-day 

1.14E+02 mg/kg M 1.1E.<J4 mg/kg-day 7.0E.02 mg/kg-day 

4.70E.01 mg/kg M 4.6E-07 mg/kg-day 3.0E.<J4 mg/kg-day 

8,37E+01 mg/kg M 8.2E.OS tngkg-day 2.0E.02 mg/kg-day 

5.31E+02 ma/ka M 5.2E-o4 mgkg-day 3.0E.01 mg/kg-day 

SWMU.ccupWRME.xls Table7 • 

Relarenc:e Reference Hazard 
ConcentraHon Concentration Quotierit 

Units 

NA NA 2.3E-07 
NA NA 6.3E-06 
NA NA 2.4E-os 
NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA. 
NA NA 4.3E·02 
NA NA 

NA NA 

NA NA 

NA NA 2.BE-06 
NA NA 1.SE-02 
NA NA 7.7E-02 
NA NA 1,7E·02 
NA NA 3.4E-04 
NA NA 2.4E-02 
NA NA 1.SE-02 
NA NA 2.1E-04 
NA NA 1.4E.02 
NA NA 

NA NA 1.SE-03 
NA NA 1.SE-03 
NA NA 4.1E·03 
NA NA 1.7E-03 

2.2E.01 



• 

Eiq>oaure 
Route 

Dermal 

ScenariQ T1111eframe: Future 
Medium: Soil 
El<poaur• Madium: Surtace Soll 
Expoaure Poln~ Entire SWMU 17 

• 
TABLE 7.2 • REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO SURFACE SOIL 
SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPO$AL AREA 

NWS CHARLESTON, SOUTtl CAROLINA 

Rooeptor Popula.llon: Oc:eupaliotial Wortcora 
Reo•n•>r Aae: Adutt 

Chemical Medium Medium Roule Route El'C Intake In~ Reference Rofo,..nc1 
of Potential EPC EPC EPC EPC S.lecled (Non·Canceo1 (Non-Canceo1 · 0o .. OoaeUnlla 

Conc<lln \/alua l.lnila V&luo Uhlla • lotHuan:I Units 
Calculetloo (1) 

1.40E-02 Rlj)1<g 1.40E-<>2 mgkg M mi>/kg.<fay 6.0E.Ql! m!J'kg.day 
3.20E+OO ft\j)1<g 3.20E+OO mg/kg M m9'1<g-day s.oe.01 mi>/kg-<lay 

ROETH ENE 2.50E-<>2 m!J'kg 2.50E-02 l\'lg/kg M m9'1<g.day 1.0E.02 ms>'kg.d•y 
RAC ENE 1.00E+OO ll'!l>'kg 1.0oe+OO ms>'kg M 8.4E-07 m9'1<g-day mg/kg-day 

BENZO(A)PYRENE 7.40E-01 m!>'kg 7.40E.01 ll'!l>'kg M &.2E·07 mg/kg.<fay m9'1<g.day 
BENZO(BJFLUORANTHENE 1.10E+OO 1119'kg 1.IOE+OO rng'kg M 9.2E-07 m!J'kg-day m!J'kg-day 
CARBAZOlE 4.SOE.()1 mg/kg 4.SOE-01 mg/kg M 3.~E.07 m9'1<g.<fay m9'1<g.day 
CHRYSENE 9.10E-01 m9'kg 9.10E.01 m!J'kg M 7,eE.()7 m!J'kg.day m9'1<g.day 
OiBENZO(A,H)ANTHFIACENE 1.30E-Ot mg/kg 1.30E-01 m9'1<g M t.1E-07 m!J'kg-day mg/kg.<fay 
AROCl..OR-1248 5.70E-01 mg/kg 5.70E.()1 M\ikg M 6.2E-07 m9'1<g.day rnl!"kg.<fay 
AROCLOR· 1254 8.70E-01 m9'1<g 8.70E-01 mg/kg M 7,96-07 ml>'kg.<fay 2.0E-06 ~y 

AROC1..0R·12!!0 3.50E-01 mg/kg 3.SOE-01 mg/kg M UE-07 mg/kg-day mg/kg-day 
ALl'HA-BHC 6.70E..o.! mg/kg 8.705..o.I rn!J'kg M 4.3E·IO ml>'kg.<fay ml>'kg-day 
BETA-llHC 9.00E..o.I mg/kg 9.00E-04 mg/kg M 5.8E·10 rn9'1<g.<fay mg/kg.<fay 
GAMMA-llHC (LINDANE) 8.70E..o.! mg/kg e.70E-04 mg/kg M 2,2E·10 rng'kg.<fay 3.0E-o4 rn9'1<g.day 

1.53E:..W m9'1<g 1.53E+04 mg/kg M m!J'kg-day 1.0E+OO m!J'kg.<fay 
3.14E+01 m9'kg 3.14E+01 mg'kg M mg/kg.<fay 5.oe.os . mg/kg.<fay 
5.20Ei+OO m!J'kg S.20E+OO mll"!<g M 1.oe-oe mgkg.day 3.0E-o4 m9'1<g.<fay 
6.96E+01 ml>'kg 6.95E+01 ~ M ml>'kg.<fay 1.4E-02 mglkg.<fay 
1.2SE+01 m!J'kg 1.25E+01 m9'l<g M 8.1E-OB m!J'kg.<fay 2.SE-06 mglkg.<fay 
M4E+01 n:iglkg 5.04E+01 mg/kg M mg/kg-day 7.SE'(IS ml>'kg.day 
4.30E+OO ml>'kg 4.30E+OO ml>'kg M m9'1<g.<fay 2.oe-02 ml!"kg.<fay 
6.57E+02 rn9'kg 5.57E+02 mW1<ll M m9'1<g.<fay 4.0E-02 m9'kg.day 
9.40E+01 rn9'kg 9AOE+01 mg/kg M m!J'kg.<fay ml>'kg.day 
1,14E+02 ~ 1.14E+02 rng'kg M mg/kg.day ue-03 "'l>'k;.<fay 
4,70E-01 mg/kg 4.70E-01' ml>'kg M ml>'l<Q.<fay 2.1E-o5 rn""'g:.,i.,y 

NICKEL 8.37E+01 m9'1<g 8.37E+01 fn!11cg M m9'1<g.<fay 8.0E-04 m9'kg.day 
ZINC 5.31E+02 U1E+02 mg/I< M 3.0E-01 

(total) 

Reference Rofo,..noe 
Concentration Concentratiofl 

Units 

NA NA 
NA NA 
NA NA 

. NA NA 
NA NA 

NA NA 

NA NA 
NA NA 
NA NA 

NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 

NA NA 

NA NA 
NA NA 

NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

Total Huard Index Acroaa All Exposure Routea/Pathwaya 

Cll!!!lll ~ran Ewllllll Ima! §slll~Hl !!JliieA, ill.I~ ~l· 
PAI-ii· 0.13 Arsenic • 0.03 
PCBs·0.14 Cadmium • 0.001 
gamma-BHC • 0.04 other Metals and Vo!allles • not evali.Hlled for dennal cQntact wllh soil. 
Other P8$11C1des • 0.1 

SWMU17SSOccupWRME.xls Table7 

• 

Hazard 
Quotient 

3.9E·02 

7.5E·07 

3.4E·03 

3.2E-03 

4.6E-02 

2.6E·01 

9/20/2005 2:42 PM 



Expoaura 
Roula 

Ingestion 

TABLE 8.2 • REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO SURFACE SOIL 

SWMU 17 ·OLD SOUTHSIDE .MISSILE AND WASTE OIL DISPOSAL AREA 

Scenario Timeframe: Future 
Medium: SoH 
Exposure Medium: Surface Soll 
Exposure Point Entire SWMU 17 
Receptor Population; Occupational Worlcera 
Receptor Age: AduR 

Chemical Medium 
of Polonllal EPC 

Concern Value 

METHYLENE CHLORIDE 1.40E-02 
TRICHLOROETHENE 3.20E•OO 
CIS·1,2·DICHLOROETHENE 2.soe-02 
BENZO(A)ANTHRACENE 1.00E+OO 
BENZO(A)PVRENE 7.40E·01 
BENZO(B)FLUORANTHENE 1.10E+OO 
CARBAZOLE 4,SOE-01 

CHRYSENE 9.10E-01 
DIBENZO(A,H)ANTHRACENE 1.30E-01 ... 
AROCLOR-1248 S.70E-01 

AROCLOR-1254 8.70E-01 

AROCLOR-1280 3;soE-01 

ALPHA-BHC 6.70E-04 
BETA-BHC 9.00E-04 

GAMMA-BHC (LINDANE) 8,70E-04 

ALUMINUM 1.53E+04 
ANTIMONY 3.14E+01 

ARSENIC 5.20E+OO 

BARIUM 6.95E+01 

CADMIUM 1.26E+01 
CHROMIUM S.04E+01 

COBALT 4.30E+OO 
COPPER 5.67E+02 
LEAD 9.40E+01 

MANGANESE 1.14E+02 

MERCURY 4.70E-01 

NICKEL 8.37E+01 

ZINC 5.31E+O~ 

(Iota~ 

Medium 
EPC 
Unit& 

mg/kg 
mg/kg 
mg/kg 
ml>'\<g 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 

ml>'\<g 
mg/kg 

ml>'\<g 
ml>'\<g 
mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 
mg/kg 

ml>'\<g 
mg/kg 
mg/kg 

mg/kg 

ml>'\<g 
mnlko 

NWS CHARLESTON, SOUTH CAROLINA 

Route Route EPC Selected Intake Intake Cancer Slope 
EPC EPC forRlak (Cance~ (Cancer) Factor 
Value Units Calculation (1) Unlla 

1.40E-02 mg/kg M 4.9E-09 mg/kg-day 7.SE-03 
3.20E•OO mg/kg M 1.1E-06 mg/kg-day 1.3E·02 
2.SOE-02 mg/kg M 8,7E-09 mg/kg-day 
1.00E+OO mg/kg M 3.SE-07 ml>'\<g-day 7.3E-01 
7.40E-01 ml>'kg M 2.&E-07 mg/kg-day 7.3E•OO 
1.10E:.00 mg/kg M 3.8E-07 ml>'\<g-day 7.3E-01 

4.SOE-01 mg/kg M 1.6E-07 ml>'\<g-dey 2.0E-02 

9.10E-01 ml>'ke. M 3.2E-07 ml>'\<g-day 7.3E-03 
1.30E-01 mg/kg M 4.SE-08 mg/kg-day 7.3E•OO 

5.70E-01 mg/kg M 2.0E-07 mg/kg-day 2.oe.00 

8.70E-01 mg/kg M 3.0E-07 mg/kg-day 2.0E•OO 

3.SOE-01 mg/kg M 1.2E-07 mg/kg-day 2.0E•OO 
6.70E-04 mg/kg M 2.3E·10 mg/kg-day 8.3E•OO 

9.00E-04 mg/kg M 3.1E·10 mg/kg-day 1.8E•OO 

8.70E-04 mg/kg M 3.0E-10 mg/kg-day 1.3E+OO 

1.53E+04 mg/kg M 5.3E-03 mg/kg-day 

3.14E+01 mg/kg M 1.1E-05 mg/kg-day 

5.20E+OO ml>'kg M 1.BE-06 mg/kg-day 1.SE+OO 

6.95E+01 mg/kg M 2.4E-05 mg/kg-day 

1.25E+01 mg/kg M 4.4E-06 mg/kg-day 
6.04E+01 mg/kg M· 1.BE-05 mg/kg-day 
4,30E+OO mg/kg M 1.&E-06 mg/kg-day 
6.67E+02 mg/kg M 1.9E-04 mg/kg-day 
9,40E+01 ml>'kg M 3.3E-06 mg/kg-day 

1.14E+02 mg/kg M 4.0E-05 mg/kg-day 

4.70E-01 mg/kg M 1.6E-07 mg/kg-day 
8.37E+01 mg/kg M 2.9E-06 mg/kg-day 

5.31E+02 mnlko M 1.9E-04 mg/kn-dav 

SWMU.cupWRME.xls TableB • 

Cancer Slope cancer 
Factor Units Risk 

(mgtkg'<layf 3.7E-11 
(mg/kg-day)"' 1.SE.08 
(mg/kg-day)"' 
(ml>'\<g-dayr' 2.6E-07 
(mg/kg-day)"' 1.9E-06 
(ml>'\<g-day)"' 2.8E-07 
(mg/kg-day)"' 3.1E-09 
(ml>'\<g-dayr' 2.3E·09 
(mg/kg-dayr' 3.3E-07 
(ml>'\<g-day)"' 4.0E-07 
(mg/kg-day)"' 6.1E-07 
(mg/kg-day)"' 2.4E·07 
(mg/kg-day)"' 1.SE-09 
(mg/kg-day)"' 5.7E·10 
(mg/kg-day)"' 4.0E-10 
(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 2.7E-06 
(ml>'\<g-day)"' 

(mg/kg-day)'' 
(mg/kg-day)"' 

(mg/kg-day)"' 
(mg/kg-day)·' 

(ml>'\<g-day)"' 
(mg/kg-day)'' 

(mg/kg-day)"' 
(mg/kg-day)'' 

(mg/kg-day)'' 

8.8E-06 



• 

Exposure 
Route 

Dermal 

• 
TABLE 8.2 • REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO SURFACE SOIL 
SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Scenario Tlmeframe: Futura 

Medlu"': Soll 
Exposure Medium: Surtaca Soll 
Exposure Point: Endre SWMU 17 
Receptor PopulaUon: Occupational Workers 
Raceptor Aae: Adun 

Ch<lmloal Medium 
of Potential EPC 

Co~m Value 

METHYLENE CHLORIDE 1.40E.02 

TRICHLOROETHENE 3.20E+OO 
CIS-1.2·DICHLOROETHENE 2.SOE.02 

BENZO(A)ANTHRACENE 1.00E+OO 

BENZO(A)PYRENE 7.40E.01 

BENZO(B)FLUORANTHENE 1.IDE+OO 

CARBAZOLE 4,SOE.01 

CHRYSENE 9.10E.01 
DIBENZO(A.H)ANTHRACENE 1.30E.01 

AROCLOR-1248 5.70E.01 

AROCLOR-1254 8.70E.01 

AROCLOR-1260 3.SOE.01 

ALPHA-BHC B.70E.04 

BETA-BHC 9,00E-04 

GAMMA-BHC (LINDANE) a.70E-04 

ALUMINUM 1.53E+04 

ANTIMONY 3.14E+01 

ARSENIC s.20E+00 

BARIUM 6.95E+01 

CADMIUM 1.25E+01 

CHROMIUM 5.04E+01 
COBALT 4.30E+OO 

COPPER 6.57E+02 

LEAD 9.40E+01 

MANGANESE 1.14E+02 

MERCURY 4,70E.01 

NICKEL 8,37E+01 

ZINC 5.31E+02 

(total) 

Medium 
EPC 
Units 

mg/kg 
mg/kg 

m{>'kg 
mglkg 

m{>'ks 
mglkg 
mglkg 

mg/kg 
m{>'kg 

mg/kg 
mglkg 

m{>'kg 

mg/kg 

mglkg 
m{>'kg 

mglkg 

m{>'kg 

m{>'kg 

m{>'kg 

ml}'l<g 
mg/kg 

mglkg 
mg/kg 

ml}'l<g 

ml}'l<g 

ml}'l<g 

mg/kg 
rnul1<a 

NWS CHARLESTON, SOUTH CAROLINA 

Route Route EPC Selected Intake Intake Cancer Slope 
EPC EPC for Risk (Cance~ (Cance~ Factor 
Value Unita Calculation (1) Units 

1.40E.02 mg/kg M m{>'kg-day 7.SE.03 
3.20E+OO m{>'kg M m{>'kg-day 1.3E.02 
2.SOE-02 mg/kg M m{>'kg-day 

1.00E+OO mg/kg M 3.0E.07 m{>'kg-day 7.3E.01 
7,40E.01 mg/kg M 2.2E.07 m{>'kg·day 7.3E+OO 
1.10E+OO mg/kg M 3.3E.07 m{>'kg-dsy 7.3E.01 
4.SOE.01 mg/kg M 1.3E.07 mg/kg-day 2.0E-02 
9.10E.01 mg/kg M 2.7E.07 mg/kg-day 7.3E.03 
1.30E.01 mglkg M 3.9E.08 mg/kg-day 7.3E+OO 
5.70E.01 mg/kg M 1.SE.07 m{>'k11-day 2.0E+OO 
8.70E.01 m{>'kg M 2.SE.07 mg/kg-day 2.0E+OO 
3.SOE.01 mg/kg M 1.1E.07 mg/kg-day 2.0E+OO 
6.70E-04 m{>'kg M 1.SE-10 mg/kg-day 6.3E+OO 
9.00E.04 m{>'kg M 2.1E-10 mg/kg-day 1.BE+OO 
8.70E-04 m{>'kg M 8.0E-11 mg/kg-day 1.3E+OO 
1.53E+04 mg/kg M m{>'kg-day 

3.14E+01 mg/kg M mg/kg-day 

5.20E+OO m{>'kg M 3.BE.07 m{>'kg-day 1.SE+OO 
6,95E+01 mglkg M mg/kg-day 

1.25E+01 m{>'kg M 2.9E.OB m{>'kg-day 

5.04E+01 m{>'kg M mg/kg-day 
4.30E+OO mglkg M mg/kg-day 
5,57E+02 mglkg M m{>'kg-day 
9.40E+01 m{>'kg M mg/kg-day 
1.14E+02 mg/kg M mglkg-day 
4.70E.01 mg/kg M mg/kg-day 
B.37E+01 mglkg M mglk!l-day 
5.31E+02 ma/ka M malka-day 

Cancer Slope 
Factor Units 

(m{>'kg-day)" 

(mg/kg-day)'' 
(m{>'kg-dayr' 

(m{>'kg-day)'' 
(m{>'kg-day)'' 

(mg/kg-day)" 
(mg/kg-day)'' 

(mglkg-day)' 1 

(mg/kg-day)'' 

(mg/kg-day)'' 

(m{>'kg-day)'' 

(m{>'kg-day)'' 

(mg/kg-day)'' 

(m{>'kg-day)'' 

(mg/kg-day)'' 

(m{>'kg-day)'1 

(mg/kg-day)'' 

(m{>'kg-day)'1 

(m{>'kg-day)'' 

(mg/kg-day)'' 

(m{>'kg-day)'' 

(mg/k!l-day)" 
(m{>'kg-day)'' 
(mg/kg-day)'' 

(m{>'kg-day)'' 

(m{>'k!l-day)'' 
(mg/kg-day)'' 

(mg/kg-day)'' 

Total Rlak Acron All Expooura Rouwa/Pothwoyo 

Qennal Absomtion Frac!lgn from SoUIABSl !USEPA Ju'Y 2Q04l· 
PAHs • 0.13 · Arsenic· 0.03 
PCBs • 0.14 Cadmium • 0.001 
gamma-BHC • 0.04 Other Metala and Volatiles· not evaluated for dermal contact with isoil. 

Other Pesticides· 0.1 

SWMU17SSOccupWRME.xls Tables 

• 

Cancer 
Risk 

2.2E-07 
1.6E.oe 

2.4E-07 

2.7E-09 
2.0E-09 

2.SE.07 
3.7E.07 

S.6E.07 

2.3E-o7 

9.7E-10 

3.7E-10 
1.0E-10 

5.4E.07 

4.1E-oe 
1.1E.OS 

9/20/2005 2:42 PM 



Scenario Tlmeframe: Future 
Medium: Soll 
Expoaur• Medium: Surface SoH 
Expoeura Point: Entire SWMU J 7 

TABLE 7.2a • CENTRAL TENDENCY EXPOURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO SURFACE SOIL 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 
NWS CHARLESTON, SOUTH CAROLINA 

Receptor PopulaHon: Occupational Workara 
R tor A : Adult 

Expoaura Chemical Medium Medium Route Route EPC Intake Intake Reference Reference 

Routa ol PotanUal EPC EPC EPC EPC Selected (Non-Cancer) (Non.Cancer) Do•• Dose Unlls 
Concern Value Unlta Value Unlla tor Hazard .Unlla . 

C.lculaUon (1) 

Ingestion METHYLENE CHLORIDE 1,40E-02 mg/kg 1.40E-02 mg/kg M 6.0E-09 mg/kg-day 6.0E-02 mg/kg-day 

TRICHLOROETHENE 3.20E+OO mg/kg 3.20E+OO mg/kg M 1.4E·06 mg/kg-day 5.0E-01 mg/kg-day 

CIS·1,2·DICHLOROETHENE 2.50E-o2 mg/kg 2.soe-02 mg/kg M 1.1E-08 mg/kg-day 1.0E-02 mg/kg-day 

BENZO(A)ANTHRACENE 1.00E+OO mg/kg 1.00E+OO mg/kg M 4.3E-07 mg/kg-day mg/kg-day 

BENZO(A)PYRENE 7.40E-01 mg/kg 7.40E-01 mg/kg M 3.2E-07 mg/kg-day mg/kg-day 

BENZO(B)FLUORANTHENE 1.10E+OO mg/kg 1.10E+OO mg/kg M 4,7E·07 mg/kg-day mg/kg-day 

CARBAZOLE 4.SOE-01 mg/kg 4,SOE-01 mg/kg M 1.9E-07 mg/kg-day mg/kg-day 

CHRYSENE 9.10E-01 mg/kg 9.1oe-01 mg/kg M 3.9E-07 - mg/kg-day mglkg·day 

DIBENZO(A;H)ANTHRACENE 1.30E-01 mg/kg 1.30E-01 mg/kg M 5.6E-OS mg/kg-day mg/kg-day 

AROCLOR·1248 5.70E-01 mg/kg 5.70E-01 mg/kg M 2.4E-07 . mg/kg-day mg/kg-d_ay 

AROCLOR-1254 8.70E-01 mg/kg 8.70E-01 mg/kg M · 3.~E-07 mg/kg-day 2.0E·OS mWJ<g-day 

AROCLOR· 1260 3.SOE-01 mg/kg 3,SOE-01 mg/kg M 1.SE-07 mg/kg-day mg/kg-day 

ALPHA-BHC 8.70E-04 mg/kg 8.70E-04 mg/kg M 2.9E·10 mg/kg-day mg/kg-day 

BETA-BHC 9.00E·04 mg/kg 9.00E-04 mg/kg M 3.9E·10 mg/kg-day mg/kg-day 

GAMMA-BHC (\.INDANE) 8.70E-04 mg/kg 8.70E-04 mg/kg M 3,7E·10 mg/kg-day 3.0E-04 mg/kg-day 

ALUMINUM 1,53E+04 mg/kg 1.53E+04 mg/kg M a.&E-03 mg/kg-day 1.0E+OO mg/kg-day 

ANTIMONY 3.14E+01 mg/kg 3.14E+01 mg/kg M 1.3E-05 mg/kg-day 4.0E-04 mg/kg-day 

ARSENIC 5.20E+OO mg/kg 5.20E+OO mg/kg M 2.2E-06 mg/kg-day 3.0E-04 mg/kg-day 

BARIUM 6.95E+01 mg/kg 8.95E+D1 mg/kg M 3.0E-05 mg/kg-day 2.oe-01 mg/kg-day 

CADMIUM 1.25E+01 mg/kg 1.25E+01 mg/kg M 5.4E-06 mg/kg-day 5.0E-04 mg/kg-day 

CHROMIUM 5.04E+01 mg/kg 5.04E+01 mg/kg M 2.2E-05 mg/kg-day 3.0E·03 mg/kg-day 

COBALT 4.30E+OO mg/kg 4.30E+OO mg/kg M 1.&E-06 mg/kg-day 2.0E-02 mg/kg-day 

COPPER 5.57E+02 mg/kg 5,57E+02 mg/kg M 2.4E-04 mg/kg-day 4.0E·02 mg/kg-day 

LEAD 9.40E+01 mg/kg 9.40E+01 mg/kg M 4.0E-05 mg/kg-day mg/kg-day 

MANGANESE 1.14E+02 mg/kg 1.14E+02 mg/kg M 4.9E-OS mg/kg-day 7.0E-02 mg/kg-day 

MERCURY 4.70E-01 mg/kg 4.70E-01 mg/kg M 2.0E-07 mg/kg-day 3.0E-04· mg/kg-day 

NICKEL 8.37E+01 mg/kg 6.37E+01 mg/kg M 3.6E-06 mg/kg-day 2.oe-02 mg/kg-day 

ZINC 5.31E+02 mg/kg 5,31E+02 mg/kg M 2.3E-04 mg/kg-day 3.0E·01 mQ/kg-Qay 
(total) 

SWMU.ccupWCTE.xls Table7 • 

Reference Reference Hazard 

Concentration Concentration Quotient 
Unitl 

NA NA 1.0E-07 
NA NA 2.7E·06 
NA NA 1.1E·06 
NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 1.SE-02 
NA NA 

NA NA 

NA NA 

NA NA 1.2E-06 
NA NA 6.6E-o3 
NA NA 3.4E-Oi 
NA NA 7.4E-o3 
NA NA 1.5E·04 
NA NA 1.1E-02 
NA NA 7.2E-03 
NA NA 9.2E-05 
NA NA 6.0E-03 
NA NA 

NA NA 7.0E·04 
NA NA 6.7E-04 
NA NA 1.6E·03 
NA NA 7.6E-04 

9.4E-02 

9/20/2005 2:44 PM • 



• 

~·"' 
Routa 

Ofimal 

• 
TABLE 7,2a • CENTRAL TENDENCY EXPOURE (CTE) 

CALCULATION OF NON·CANCER HAZARDS FROM EXPOSURE .OF OCCUPATIONAL WORKERS TO SURFACE SOIL 
· SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

s-rio Tlmatrame: Future 
M$dium: Soil 
Exposure Mlldlum: su~- So~ 

Expoauro Polllt. Enllni SWMU 17 
Receptor Populadoll: Occupallonal Wor1<ere 
Receotor Aae: Adult 

Cliemical M$dium 
ofl'obmtial EPC· 

Conctm Valut 

METHYLENE CHl.ORIOE t.40E-02 

TRICHLOROETHENE 3.20E+OO 

CIS-1,2.0ICHLOROETHENE 2.50E-o2 
EIENZO(A)ANTHRACENE 1.00E+OO 

BllNZO(A)PYRENE 7AOE.01 

BENZO(!l)FLUORANTHENE 1.10E+OO 

CAREIAZOLE 4.SOE.01 

CHRYSENE 9.10E-01 

OIBENZO(A,H)ANTHRACENE 1.30E.01 

AROCLOf\.1248 5.70E,01 

AROCLOl\·1254 B.70E.01 

AROCl.OR-1260 3.SOE.01 
ALPHA-BHC 6.70E.o4 

BETA·BHC 9.00E.04 
(LINDANE) 8.70E·04 

1.63E+04 

3.14E+01 

5.20E+OO 
RIUM 6.96E+01 

CADMIUM 1.25E+01 
CHROMIUM S.04E+01 

COBALT 4.30E+OO 

COPPER 5.57E+o2 

UOE+01 

SE 1.14E+o2 

MERCURY 4.70E-01 

NICKEL e,37E+01 

ZINC 5.31E+Ol? 

(total) 

Medium -EPC EPC 
Un<to Vakle 

mg/kg 1.40~2 

inglkg 3.20E+OO 
mg/kg 2.SOE-02 
mg/kg 1.00E+OO 
mg/kg 7.40E.01 
mglkg 1.10E+OO 
mg/kg 4.60E.01 

mg/kg 9.10E.01 
mg/kg 1.30E.01 
mg/kg 5.70E.01 
mg/kg 8.70E.01 
mg/kg 3.50E-01 
mg/kg 6.70E--04 

m11'1<9 9.00E.04 
mg/kg 8.70E.04 
mg/kg 1.53E+04 
mg/kg 3.14E+o1 
mg/kg S.20E+OO 
mg/kg 8.9SE+0i 
mg/kg 1.25E+01 

mg/kg 5.04E+01 
mg/kg 4.30E+OO 
mgll<g S.57E.02 
mg/kg 9.40E+01 
mg/kg 1.14E.02 

m9'kl1 4.70E.01 

m11'1<9 8.37E+01 
molkn 5.31E+Ol? 

NWS CHARLESTON, SOUTH CAROLINA 

Route EPC Intake Intake Reference Ael818nce 
EPC Selected (Non·Carn:•~ (Non-Cancer) 0oH eo..u. 
Unlta for Hazard Unlta 

Caleulallon (1) 

m11'1<9 M mg/kg-day 6.0E.()12 mg/kg-day 
mg/kg M mg/kitdaY S.OE-01 mg/kg-day 
mg/kg ·M mg/kg-day 1.oe.02 mglkit<lay 

. mg/kg M 7.4E·08 mg/kg-day mg/kg-day 

mg/kg M 6.4E-08 mg/kg-day ~ . 
mglkg M 8.1E-08 mg/kg-day mg/kg-day 
mg/kg M 3.3E.oe mg/kitdaY mg/kg-day 
mg/kg M e.1e.oe mg/kg-day mglkg-day 
mg/kg M UE-00 mg/kg-day mg/kg-day 
mg/kg M 4.SE.oe mg/kg-day mg/kg-day 
mg/kg M 6.9E.os mg/kg-day 2.0E.05 ~ay 

mglkg M 2.BE.08 ·mg/kg-day ~ay 

mg/kg M 3.8E·11 mg/kg-day mg/kg-day 

mg/kg M 5.1E·11 mg/kg-day mg/kg-day 
mg/kg M 2.0E·11 mg/kg-day 3.0E.04 mg/kg-day 
mg/kg M mg/kg-day LOE+OO mg/kg-day 
mg/kg M mg/kg-day 6.oe.os mg/kg-day 
mg/kg M 8.8E·08 mg/kg-day 3.0E--04 mglkg-day 
mg/kg M mg/kg-day 1.4E.02 mg/kg-day 
mg/kg M 1.1e.og mg/kg-day 2.SE·OS mg/kg-day 
mg/kg M mg/kg-day 7.SE.05 m~-day 
mg/kg M mg/kg-day 2.0E-<>2 mg/kg-day 
mg/kg M . mg/kg-day 4,0E-02 mg/kg-day 
mg/kg M mg/kg-dey mg/kg-day 

ml1'1<9 M mg/kg-day 2.BE.03 mg/kg-day 
mg/kg M mg/kg-day 2.1e.os mglkg-day 
mg/kg M mg/kg-day 8.0E-04 mg/kg..i.,. 
mnil<n M mnll<n.dau 3.0E.01 _,.~_....,, 

Reference Reference 
Concentration Concentration 

Unlto 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 

NA NA 

NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

. NA NA 

NA NA 
NA NA 
NA NA 

NA NA 
NA NA 

NA NA 

NA NA 
NA NA 
NA NA 

NA NA 

NA NA 
NA NA 

NA NA 

Total Hazard Index Aoroaa All bpoeure Ploutee/Pathwaya 
Penna! Al!so!p!!on Fraction from Soi!!ABSl !USEPA. July 20Q4l: 

PAHs • 0.13 Arsenic· 0.03 

PCBs·_0.14 

gamma..SHC • 0.04 

Other P6Slleldss • 0.1 

SWMU17SSOccupWCTE.xls Table7 

~m-0.001 

Other Metals and VolatHes • not evaluated for dermal contact with soil. 

• 

Hazard 
Quotient 

3.4E-03 

6.SE.08 

2.9E·04 

2.SE·04 

4.0E.03 

9.IE.02 

9/20/2005 2:44 PM 



Expoaure 
Routa 

lngaation 

TABLE 8.2a • CENTRAL TENDENCY EXPOURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO SURFACE SOIL 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Scenario Tlmeframe: Future 
Medium: Soll 
ExpoauRJ Medium: Surface Soll 
Expogura Point: Entire SWMU 17 
Receptor Population: Occupational Workerw 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern Value 

METHYLENE CHLORIDE 1.40E-02 
TRICHLOROETHENE 3.20E+OO 
CIS·1,2·DICHLOROETHENE 2.50E·02 
BENZO(A)ANTHRACENE 1.00E+OO 
BENZO(A)PVRENE 7.40E,01 
BENZO(B)FLUORANTHENE 1.10E+OO 

CARBAZOLE 4.50E-01 

CHRYSENE 9.10E-01 

DIBENZO(A,H)ANTHRACENE 1.30E-01 

AROCLOA-1248 5.70E-01 

AROCLOA·1254 8.70E-01 

AROCLOR-1260 3.50E-01 

ALPHA-BHC 6.70E-04 

BETA-BHC 9.00E-04 

GAMMA·BHC (LINDANE) 8.70E-04 

ALUMINUM 1.53E+04 

ANTIMONY 3.14E+01 

ARSENIC 5.20E+OO 

BARIUM 6.96E+01 

CADMIUM 1.26E+01 

CHROMIUM 6.04E+01 

COBALT 4.30E+OO 

COPPER 5.57E+02 

LEAD 9.40E+01 

MANGANESE 1.14E+02 

MERCURY 4.70E-01 

NICK El 8.37E+01 

ZINC 5.31E+02 

(totaQ 

Medium 
EPC 
Unlta 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg· 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 
mnll<n 

NWS CHARLESTON, SOUTH CAROLINA 

Route Route EPC Selected Intake Intake Canoor Slope 
EPC EPC for Rlak (Cancer) (Cancer) FaCtor 
Value Unila Calculation (1) Unlla 

1.40E-02 mg/kg M 7.7E-10 mg/kg-day 7.5E-03 
3.20E+OO mg/kg M 1.8E-07 mg/kg-day 1.JE-02 
2.50E-02 mg/kg M 1.4E-09 mglkg.<fay 
1.00E+OO mg/kg M 5.5E-OS mglkg.<fay 7.3E-01 
7.40E·01 mg/kg M 4.1E-08 mglkg.<fay 7,3E+OO 
1.10E+OO mg/kg M 6.1E-OS mglkg.<fay 7.3E·01 

4.SOE-01 mg/kg M 2.5E-08 mg/kg-day 2.0E·02 

9.10E-01 mg/kg M 5.0E·08 mglkg.<fay 7.3E-03 

1.30E-01 mg/kg M 7.2E·09 mglkg.<fay 7.3E+OO 

6.70E-01 mg/kg M 3.1E·08 mg/kg-day 2.0E+OO 

8,70E-01 mg/kg M 4.8E-08 mglkg.<fay 2.0E+OO 

3.SOE-01 mg/kg M 1.9E·08 mglkg.<fay 2.0E+OO 

6.70E-04 mg/kg M 3.7E-11 mglkg.<fay 6.3E+OO 

9.00E-04 mg/kg M 5.0E-11 mg/kg-day 1,8E+OO 

8.70E-04 mg/kg M 4.BE-11 mg/kg-day 1.3E+OO 

1.531;+04 mg/kg M 8.4E-04 mg/kg-day 

3.14E+01 ITll>'kg M 1.7E-08 mg/kg-day 

5.20E+OO mg/kg M 2.9E-07 mglkg.<fay 1.SE+OO 

6.95E+01 mg/kg M 3.8E-06 mg/kg-day 

1.25E+01 mg/kg M 6.9E-07 mglkg.<fay 

6.04E+01 mg/kg M 2.SE-06 mglkg.<fay 

4.30E+OO mg/kg M 2.4E-07 mg/kg-day 

5.57E+02 mg/kg M 3.1E-06 mg/kg-day 

9.40E+01 mg/kg M 6.2E-06 mg/kg-day 

1.14E+02 mg/kg M 6.3E-06 mg/kg-day 

4.70E-01 mg/kg M 2.ee-oa mg/kg-day 

8.37E+01 mg/kg M 4.6E-06 mglkg.<fay 

5.31E+02 mnlkn M 2.9E-05 mnlko-day 

SWMU.ccupWCTE.xls TableB • 

Cancer Slope Cancer 
Factor Unite Risk 

1m., • .,....yr • 5.8E·12 
(mg/kg-day)" 2.3E·09 
(mg/kg-day)" 
(mglkg.<fayr' 4.0E-08 
(mglkg.<fay)" 3.0E-07 
(mglkg.<fay)'' 4.4E-08 
(mg/kg-day)" 5.0E-10 
(mglkg.<fayr' 3.7E-10 
(mglkg.<fay)" 5.2E-08 
(mglkg.<fay)" 6.JE-08 
(mglkg.<fayr' 9.SE-08 
(mglkg.<fayr' 3.9E·08 
(mglkg.<fay)" 2.3E·10 
(mglkg.<fayr' 8.9E·11 
(mQlkg.<fayr' 6.2E·11 
(mglkg.<fay)'' 

(mg/kg-day)" 

(mg/kg-day)" 4.JE-07 
(mglkg.<fay)" 

(mg/kg-day)"' 

(mglkg.<fay)" 

(mg/kg-day)" 

(mglkg.<fay)" 

(mglkg.<faYl" 

(mglkg-llay)" 

(mg/kg-day)" 

(mglkg.<fay)" 

(mg/kg-day)" 

1.1E-OS 
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• 

Expoeura 
Route 

Dermal 

• 
TABLE 8.2a - CENTRAL TENDENCY EXPOURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO SURFACE SOIL 
SWMU 17 • 0.LD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Scenario Tlmeframe: Future 
Medium: Soil 

Exposure Medium: Surface Soil 

Exposure Point Entire SWMU 17 
Receptor Population: Occupational Workers 
Roceotor Aaa: Adult · 

Chemlca[ Medium 
of Potential EPC 

Concem Value 

METHYLENE CHLORIDE UOE-02 

TRICHLOROETHENE 3.20E+-OO 
CIS·1,2·DICHLOROETHENE 2.50E.()2 

BENZO(A)ANTHRACENE 1.00E+OO 

BENZO(A)PYRENE 7.40E-01 

BENZO(B)FLUORANTHENE 1.10E+OO 

CARBAZOLE 4.SOE-01 

CHRYSENE 9.10E-01 

DIBENZO(A,H)ANTHRACENE 1.30E-01 

AROCLOR-1248 . 5.70E-01 

AROCLOR·1254 8.70E-01 

AROCLOR·1260 3.SOE-01 

ALPHA·BHC 6,706-04 

BETA-BHC 9.00E-04 
GAMMA·BHC (LINDANE) 8.70E-04 

ALUMINUM 1.53E+04 
ANTIMONY 3.14E+01 
ARSENIC 5.20E+OO 

BARIUM 6.95E+01 
CADMIUM 1.25E+01 

CHROMIUM S.04E+01 

COBALT 4,3QE+OO 

COPPER S.57E+-02 

LEAD il.40E+-01 

MANGANESE 1.14E+02 

MERCURY 4.70E-01 

NICKEL 8.37E+01 

ZINC S.31E+02 

total\ 

Medium 
EPC 
Unlta 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

· NWS CHARLESTON, SOUT!i CAROLINA 

Route Routa EPC Selected Intake Intake Cancer Slope 
EPC EPC for Risk (Cancer) (Cancer) Factor 

Value Unlta calculation (1) .. Units 

1.40E·02 mg/kg M mg/kg-day 7.SE-03 
3.20E+oo· mg/kg M mg/kg-day 1.3E-02 
2.SOE·02 mg/kg M mg/kg-day 

1.00E+OO mg/kg M 9.5E·09 mg/kg-day 7.3E-01 

7.40E-01 mg/kg M 7.0E·09 mg/kg-day 7.3E+OO 
1.10E+OO mg/kg M 1.0E-08 mg/kg-day 7.3E-01 

4.SOE-01 mg/kg M 4.3E-09 mg/kg-day 2.0E-02 
9.10E-01 mg/kg M 8.8E-09 mg/kg-day ·7.3E-03 

1.JOE-01 mg/kg M 1.2E-09 mg/kg-day 7.3E+OO 
S.70E·01 mg/kg M 5.8E-09 mg/kg-day 2.0E+OO 
8.70E-01c mg/kg M 8.9E-09 mg/kg-day 2.0E+OO 
3.SOE-01 mg/kg M 3.6E-09 mg/kg-day 2.0E+OO 

6.70E·04 mg/kg M 4.9E·12 mg/kg-day 6.JE+oo 
9.00E-04 mg/kg M 6.SE-12 mg/kg-day 1.&E+OO 

8.70E·04 mg/kg M 2.SE·12 mg/kg-day 1.3E+OO 
1.53E+04 inglkg M mglkg-day 
3.14E+01 mg/kg M mg/kg-day 

S.20E+OO mg/kg M 1.IE-08 mg/kg-day 1.SE+OO 
8.9SE+01 mg/kg M mg/kg-day 
1.2SE+01 mg/kg M 9.1E·10 mg/kg-day 

5.04E+01 mg/kg M mg/kg-day 

4.30E+OO mg/kg M mg/kg-day 

s.s1e+o2 mg/kg M mg/kg-day 

9.4oE+01 mg/kg M mg/kg-day 

1.14E+02 mg/kg M mg/kg-day 

4.70E-01 mg/kg M mg/kg-day 

8.37E+01 mg/kg M mg/kg-day 

S.31E+-02 mg/kg M malka.day 

-
Cancer Slope 
Factor Units 

(mg/kg-day)" 
(mg/kg-day)·' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mglkg-dayr' 

(mglkg-dayr' 
(mg/kg-day)"' 

(mg/kg-dayr' 
(mg/kg-day)"' 

(mg/kg-day)·' 

(mg/kg-dayr' 
(mglkg-dayr' 

(mglkg-dayr' 

(mg/kg-dayr' 

(mg/kg-dayr' 

(mglkg-dayr' 

(mglkg-dayr' 

(mg/kg-Qayr' 
(mg/kg-day)"' 

(mglkg-dayr' 
(mglkg-dayr' 

(mglkg-dayr' 

(mglkg-dayr' 

T di Riek Acron All E•peoura R1111tnlllolhw1~0 
Dermal Absorgllon Erac!lon from So!l!ABSl IUSEPA July 2Q04l; 

PAHs. D.13 Arsenic. 0.03. 

PCBs • 0.14 Cadmium· 0.001 
gamma·BHC • 0.04 Other Metals and Volatiles • not evaluated for dermal contact with soil. 

Other Pesticides • 0.1 

SWMU17SSOccupWCTE.xls Tables 

• 

Cancer 
Risk 

6.9E-09 

S.1E-OB 

7.6E-09 
8.s·e.11 

6.3E·11 

9.0E-09 
1.2E-08 

1.8E-08 

7.IE-09 

J.1E·11 

1.2E·11 

3.3E·12 

1.7E·08 

1.3E-07 

Ul-ot 
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Exposure 

Route 

Ingestion 

/ 

Dermal 

TABLE4.3 
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF ADOLESCENT TRESPASSERS TO SOIL 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Scenario Timeframe: Future 

Medium: Soll 
Exposure Medium: Surface Soil 

Exposure Point: Entire SWMU 17 

Receptor PopulaUon: Trespassers 

Receotor Aae: Adolescent (7 • 16 vears) 

Paramete1 Parameter Definition 

Code 

Csoll Chemlcat Concentration In Soll 

IR Ingestion Rate of Sou 

Fl Fractton Ingested 

EF Exposure Frequency . 

ED Exposure Duration 

CF Conversion Factor 

BW BodvWeloht 

AT..C Averaalna Time (Cancer) 
AT·N Averaging ·Time (Non-Cancer} 

Csoll Chemical Concentration In Soll 

CF Conversion Factor 

SA Skin Surface Area 

AF Soll to Skin Adherence Factor 

ABS Dermal Absorption Factor (SoUd} · 

EF Exposure Frequencv 

ED Exposure Duration 

BW BodyWelaht 

AT·C Averaolna Time (Cancer) 

AT·N Averaging Time (Non.Cancer} 

Units 

ma/ka · 

mri/dav 

unlUess 

davsJvear 

vearli 

ka/ma 

ka 

davs 
days 

molka 

ka/ma 
cm2/day 
mg/cm• 

unltless. 

davstVear 

veers 

ka 

davs 

davs 

NWS CHARLESTON, SOUTH CAROLINA 

AME AME CTE CTE 

Value Rationale/ Value Rationale/ 
Reference Reference 

95% UCL or Max USEPA, December 2002 95% UCL or Max USEPA. December 2002 

100 USEPA Region 4, May 2000 50 USEPA, May 1993 

1 USEPA Region 4, May 2000 1 USEPA, May 1993 

30 Professional Judgment 30 Professlonal Judgment 

10 USEPA Region 4, May 2000 5 Professional Judgment 

1.0E·06 ·- 1.oe-oe ... 
45 USEPA Reaion 4, May 2000 45 USEPA Region 4, May 2000 

25,550 USEPA, December 1989 25,550 USEPA, December 1989 

3,650' USEPA, December 1989 1,825 USEPA, December 1989 

95% UCL or Max USEPA;December 2002 95% UCL or Max USEPA, December 2002 

1.0E-OS - 1.0E.Q8 ... 
3,280 USEPA, August 1997 3,280 USEPA, August 1997 

0.2 USEPA, July 2004 0.04 USEPA, July 2004 

chemical specific USEPA, July 2004 chemical specific USEPA, July 2004 

30 Professional Judgment 30 Professional Judgment 

10 USEPA Region 4, May 2000 5 Professional Judgment 

45 USEPA Region 4, May 2000 45 USEPA Region 4. May 2000 

25.550 USEPA. December 1989 25,550 USEPA, December 1989 

3,650 USEPA, December 1989 1,825 USEPA, December 1989 

1 CDI •Chronic Daily Intake 

Dally Intake Calculations 
Ingestion Intake= (IA x Fl x EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake· AME = 2.61 E·OB 
Noncancer Ingestion Intake • AME = 1.83E·07 

Cancer Dermal Intake· AME= 1.71E·07 
Noncancer Dermal Intake • AME = 1.20E·06 

Cancer Ingestion Intake • CTE = 6.52E·09 
Noncancer Ingestion Intake • CTE = 9.13E·08 

Cancer Dermal Intake • CTE = 1. 71 E·OB 
Noncancer Dermal Intake - CTE = 2.40E·07 

SWMU17SSTrespAME.xls Table4 • • 

Intake Equation/ 

Model Name 

Ingestion COi"' (mg/kg/day} = 
!:<iQll ! IR ! Fi x iiF x EQ x QF 

BWxAT 

U.S. EPA. December 1989 

Dermal COi"' (mg/kg/day} = 
!::<§211 x QE ! ~6 x AF x 61il~ x !iF x liQ 

BWxAT 

U.S. EPA. December 1989 

• 



• 

Expoaure 
Route 

Ingestion 

• 
TABLE 7.3 • REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL 
SWMU 17 ·OLD SOUTiiSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Scenario Tlmeframe: Future 
Medium: SoH 
Expoaure Medium: Sunace Soil 
Expoaure Point Entire SWMU 17 
Receptor Population: Tre1paaaa111 
Receptor Aae: Adoleocont (7 • 16 years) 

Chemical Medium 
of Potential EPC 

C;oncem Value 

METHYLENE CHLORIDE 1.40E-02 

TRICHLOROETHENE 3.20E+OO 

CIS.1,2-DICHLOROETHENE 2.60E-02 

BENZO(A)ANTHRACENE 1.00E+OO 

BENZO(A)PYRENE 7.40E-01 

BENZO(B)FLUORANTHENE 1.10E•OO 

CARBAZOLE 4.SOE·01 

CHRYSENE 9.10E-01 

DtBENzO(A,H)ANTHRACENE 1.30E-01 

AROCLOR-1248 6.70E-01 

AROCLOR-1254 8.70E-01 

AROCLOR-1260 3.SOE-01 

ALPHA-BHC 6.70E-04 

BETA-BHC 9.00E-04 

GAMMA-BHd (LINDANE) 8.70E-04 

ALUMINUM 1.53E.o4 

ANTIMONY 3.14E•01 

ARSENIC 5.20E+OO 

BARIUM 6.95E+01 

CADMIUM 1.25.E+01 

CHROMIUM 5.04E+01 

COBALT 4.30E+OO 

COPPER 5.67E+02 

LEAD 9.40E+01 

MANGANESE 1.14E+02 

MERCURY 4.70E-01 

NICKEL 8.37E+01 

ZINC s:31E+02 

<1o1an 

Medium Route 
EPC EPC 
Units Vatua 

mg/kg 1.40E-02 

mg/kg 3.20E•OO 

mg/kg 2.60E-02 

mg/kg 1.00E+OO 

mg/kg 7.40E-01 

mg/kg 1.10E+OO 

mg/kg 4.SOE-01 

m9'1<g 9.10E-01 

mg/kg 1.30E-01 

mg/kg 6.70E-01 

mg/kg e.70E-01 

mg/kg 3.SOE-01 

mg/kg 6.70E·04 

mg/kg 9.00E-04 

mg/kg 8.70E-04 

mg/kg 1,53E•04 

mg/kg 3.14E+01 

mg/kg 5.20E+OO 

mg/kg 6.95E•01 

mg/kg 1.25E+01 

mg/kg 5.04E•01 

mg/kg 4.30E•OO 

mg/kg 5.57E+02 

mg/kg 9.40E+01 

mg/kg 1.14E+02 

mg/kg 4.70E-01 

mg/kg 8.37E+01 
mo/kn 5.31E+02 

NWS CHARLESTON, SOUTH CAROLINA 

Route EPC Intake Intake Reference Reference 
EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units 
Units for Hazard Units 

CatCulaUon (1) 

mg/kg M 2.6E-09 mg/kg.day 6.0E-02 mg/kg-day 

mg/kg M 5.SE-07 mg/kg-day 6.0E-01 mg/kg-day 

mg/kg M 4.6E-09 mg/kg-day 1.oe-02 mg/kg-day 

1!19'1<9 M 1.BE-07 mg/kg.day mg/kg-day 

mg/kg M 1,4E-07 mg/kg-day mg/kg-day 

mg/kg M 2.0E-07 mg/kg-day mg/kg-day 

mg/kg M 8.2E-OB mg/kg-day mg/kg-day 

m9'1<g M 1.7E-07 mg/kg-day mg/kg-day 

mg/kg M 2.4E-08 mg/kg-day mg/kg.day 

mg/kg M 1.0E-07 mg/kg-day mg/kg-day 

mg/kg M 1.6E-07 mg/kg-day 2.0E-06 mg/kg-day 

mg/kg M 6.4E-OB mg/kg-day mg/kg-day 

mg/kg M 1.2E·10 mg/kg.day mg/kg-day 

mg/kg M 1.6E·10 mg/kg-day mg/kg-day 

mg/kg M 1.6E·10 mg/kg-day 3.0E-04 mg/kg-day 

mg/kg M 2.8E·03 mg/kg-day 1.0E•OO mg/kg-day 

mg/kg M 5.7E-06 mg/kg-day 4,0E-04 mg/kg-day 

mg/kg M 9.SE-07 mg/kg-day 3.0E-04 mg/kg-day 

mg/kg M 1.3E-05 mg/kg-day 2.0E-01 mg/kg-day 

mg/kg M 2.3E-06 mg/kg-day 5.0E-04 mg/kg-day 

mg/kg M 9.2E-06 mg/kg-day 3.0E-03 mg/kg-day 

mg/kg M 7.9E-07 mg/kg-day 2.0E-02 mg/kg-day 

mg/kg M 1.0E-04 mg/kg-day 4.0E-02 mg/kg-day 

mg/kg M 1.7E-05 mg/kg-day mg/kg-day 

mg/kg M 2.1E-05 mg/kg-day 7.0E-02 mg/kg-day 

mg/kg M 8.6E-08 mg/kg-day 3.0E-04 mg/kg-day 

mg/kg M 1.SE-05 mg/kg-day 2.0E-02 mg/kg-day 

mg/kg M 9.7E-05 · mg/kg-day 3.0E-01 mo/kn-day 

SWMU17SSTrespRME.xls Table7 

• 

Reference Reference Hazard 
Concentration Concentration Quotient 

Units 

NA NA 4.3E·OB 
NA NA 1.2E·06 
NA NA 4.6E·07 
NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 7.9E-03 
NA NA 

NA NA 

NA NA 

NA NA 5.3E-07 
NA NA 2.BE-03 
NA NA 1.4E-02 
NA NA 3.2E-03 
NA NA 6.3E-os 
NA NA 4.6E·03 
NA NA 3.1E-03 
NA NA 3.9E·OS 
NA NA 2.SE-03 
NA NA 

NA NA 3.0E-04 
NA NA 2.9E-04 
NA NA 7.6E-04 
NA NA 3.2E-04 

4,0E-02 
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Exposure 
Route 

Donmal 

TABLE 7.3 • REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL 

SWMU 17 • Oi.D SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Scenario Timeframe: Future 
Medium: Soil 
Exposure Medium: Surf...., Soll 
Exposure Point Entire SWMU 17 
Receptor Popullltion: Trupa11ara 
Receotor Aae: Adoleaconl (7 • 16 vears) 

Chemical Medium 
of Potenllal EPC 

Conctm Value 

METHYi.ENE CHLORIDE 1.40E.02 

TRICHLOROETHENE 3,20E+OO 

CIS·1.2-0ICHLOROETHENE 2.5oe.02 

BENZO(A)ANTHRACENE 1.00E+OO 

BENZO(A)PYRENE 1.40E.01 

BENZO(B)FLUORANTHENE .1.1aE+OO 
CARBAZOLE 4.60E.01 

CHRYSENE 9.10E.01 

DIBENZO(A,H)ANTHRACENE 1.30E.Q1 

AROCLOR·1248 6.70E·01 

AROCLOR·1254 8.70E.01 

AROCLOR·1260 3 •. 50E.01 

ALPHMIHC 6.70E.Q4 

BETA-BHC 9.00E.Q4 

GAMMA·BHC (LINDANE) s:10E.Q4 

ALUMINUM 1.53E+04 

ANTIMONY 3.14E+o1 

ARSENIC 5.20E+oo 

BARIUM 6.95E+o1 

CADMIUM 1.25E+01 

CHROMIUM 6.04E+01 

COBALT 4,30E+OO 

COPPER 5.57E+o2 

LEAD 9.40E+01 

MANGANESE 1,14E+o2 

MERCURY 4.70E.01 
NICKEL. 6.37E+01 

ZINC 5.31E+02 
(totel) 

Medium 
EPC 
Unite 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

m'glkg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 
. mg/kg 

mg/kg 

mg/klJ 
mg/kg 

mg/kg 

mg/kg 
mnll<n 

NWS CHARLESTON, SOUTH CAROLINA 

Route Route EPC Intake lnteke Reference Reference 
EPC. EPC Selected (Non-Cancer) (Non-Cancer) Doe. DoaeUnilll 
Value Unite fOfHtzard Unlll 

Calculallon(1) 

1.40E-02 mg/kg M mg/kg-day 6.0E-02 mg/kg-day 

3.20E+OO mg/kg M mg/kg-day 5.0E·01 mg/kg-day 
2.50E-02 mg/kg M mg/kg-day 1,0E·02 mg/kg-day 

1.00E+OO mg/kg M 1.SE-07 mg/kg-day mg/kg-day 

7.40E-01 mg/kg M 1.2E-07 mg/kg-day mg/kg-day 

1.10E+OO mg/kg M 1.7E.07 mg/kg-day mg/kg-day 
· 4.SOE-01 mg/kg M 7.0E-06 mg/kg-day mg/kg-day 
9.10E-01 mg/kg M 1.4E-07 mg/kg-day mg/kg-day 

1.30E-01 mg/kg M 2.0E-06 mg/kg-day mg/kg-day 

6.70E.01 mg/kg M 9.6E-OB mg/kg-day mg/kg-day 

8.70E-01 mg/kg M 1.5E-07 mg/kg-day 2.0E-05 mg/kg-day 

3.SOE.01 mg/kg M 5.9E-06 mg/kg-day mg/kg-day 

6.70E-04 mg/kg M e.oE-11 mg/kg-day mg/kg-day 

9.00E-04 mg/kg M 1.1E·10 mg/kg-day mglkg-doy 

B.70E-04 mg/kg M 4.2E·.11 mg/kg-day 3.0E-04 mg/kg-day 

1.53E+04 mg/kg M mg/kg-day 1.0E+oo mg/kg-day 
3.14E+o1 mg/kg M mg/kg-day 6.0E-05 mg/kg-day 

5.20E+OO mg/kg M 1.9E-07 mg/kg-day 3.0E-04 mg/kg-day 

6.96E+01 mg/kg M mg/kg-day 1.4E-02 mg/kg-day 

1.2SE+01 mg/kg M 1.5E·OB mg/kg-day 2.5E-05 mg/kg-day 

5.04E+o1 mg/kg M mg/kg-day 7.6E-05 mg/kg-day 

4.30E+OO mg/kg M mg/kg-day 2.0E.02 mg/kg-day 
6;57E+o2 mg/kg M mg/kg-day 4.0E-02 mg/kg-day 

9.40E+01 mg/kg M mg/kg-day mg/kg-day 

1.14E+02 msilkg M mg/kg-day 2.8E.Q3 mg/kg-day 

4.70E-01 mg/kg M mg/kg-day 2.1E-05 mglkQ-day 
8.37E+01 ·mg/kg M mg/kg-day B.OE-04 mg/kg-day 

5.31E+02 mG'l<g M mnll<n-day 3.0E-01 mglkQ-day 

Reference Reference 
Concentration Concentration 

Unlll 

NA NA 
NA NA 
NA NA 

NA NA 

NA NA 
NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 
NA NA 

NA NA 

Total Hazard Index Acroae All Exposure Routes/Pathways 
Dermal Abs9mt!on Fract!an from So!!(ASS! IUSEPA July 20Q4l: 

e AHs • 0.13 Arsenic • 0.03 · 

PCB&· 0.14 

gamma·BHC • 0.04 

Other Pesticides • 0.1 

SWMU1.espRME.xls Table7 

Cadmium· 0.001 

Other Metals and Vola!Uas • not avaluated for dermal contact with soH. 

• 

Hazard 
Quotient 

7.3E·03 

1.4E-07 

6.2E·04 

6.0E·04 

8.&E-03 

4.9E·02 

9120/2011 PM 



• 

Expoaure 
Route 

lngaalion 

• 
TABLE 8.3 • REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL 
SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Scenario Timeframe: Future 
Medium: Soll 
Elcpo8ura Medium: Surface Soll 
Exposure Point Entire SWMU 17 
Receptor Population: Trespaaaera 
Receptor Age: Adolescent(7·16 yealll) 

Chemical· Madi!Jm 
of Potantial EPC 

Conaem Value 

METHYLENE CHLORIDE 1.40E·02 
TRICHLOROETHENE 3,20E+OO 
CIS-1,2-DICHLOROETHENE 2.SOE-02 
BENZO(A)ANTHRACENE 1.00E+OO 
BENZO(A)PVRENE 7.40E-01 
BENZO(B)FLUORANTHENE 1.10E+oo 

CARBAZOLE 4.SOE-01 

CHRVSENE 9,10E-91 

DIBENZO(A,H)ANTHRACENE 1.30E-01 

AROCLOR· 1248 5.70E-01 

AROCLOR-1254 8.70E-01 
AROCLOR-1280 3.SOE-01 

ALPHA-BHC 6.70E-04 

BETA-BHC 9.00E-04 

GAMMA·BHC (LINDANE) 8.70E-04 

ALUMINUM 1.53E+04 

ANTIMONY 3.14E+O! 

ARSENIC 5.20E+OO 

BARIUM 6.95E+01 

CADMIUM l.25E+01 

CHROMIUM 6.04E+O! 

COBALT 4.30E+OO 
COPP EA 6,57E+02 

LEAD 9.40E+01 

MANGANESE 1.14E+02 

MERCURY 4.70E-01 

NICKEL 8.37E+01 

ZINC 6.31E"°2 
(totaQ 

Medium 
EPC 
Unl18 

m!>'kg 
mg/kg 
mg/leg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg 

f111>'kg 
mg/kg 

mg/leg 

mg/leg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/leg 

mg/kg 
mg/kg 

mg/leg 
mg/kg 

mg/leg 

mg/leg 

mg/kg 

mg/kg 
rna/ka 

NWS CHARLESTON, SOUTH CAROLINA 

Route Rout• EPC Selected Intake Intake Cancer Slope 
EPC EPC for Rlak (Cancer) (CancBf) Factor 
Value Unita Calculation (1) Unlta 

1.40E-02 mg/kg M 3.7E·10 mg/kg-day 7.SE-03 
3.20E.OO mg/kg M 8.3E-08 mglkg.<lay 1.3E-02 
2.soE-02 mglkg M 8.5E·10 mglkg.<lay 
1.00E+oo mglkg M 2.8E-08 mg/kg-day 7.3E-01 
7.40E-01 mg/kg M 1.9E-08 mg/kg-day 7.3E+OO 
1.10E.OO mglkg M 2.9E-08 mgllcg.<lay 7.3E-01 

4.SOE-01 mglkg M 1.2E-06 mglkg.<lay 2.oe-02 
e.10E-01 mglkg M 2.4E-06 mg/kg-day 7.3E-03 
1.30E-01 mglkg M 3.4E·oe· mg/kg-day 7.3E+OO 

5.70E·01 mglkg M 1.SE-08 mglkg.<lay 2.oe+00 

8.70E-01 mg/kg M UE-08 mg/kg-day 2.0E+OO 

3.SOE-01 mg/leg M 9.1E·09 mglkg.<lay 2.0E+OO 

6.70E-04 mglkg M 1.7E·11 mg/kg-day B.3E.OO 

9.00E·04 mglkg M 2.3E·ll mg/kg-day 1.BE+OO 

8.70E-04 mglkg M 2.3E·ll mg/kg-day !.3E+OO 

!.53E+04 mglkg M 4.0E-04 mg/kg-day 

3.!4E+01 mg/kg M 8.2E-07 mglkg.<lay 

5.20E+OO mglkg M 1.4E-07 mg/kg-day !.SE+OO 

8.95E+O! mglkg M 1.BE·OB mg/kg-day 

1.25E+01 mg/kg M 3.3E-07 mg/kg-day 

5.04E+01 mglkg M 1.3e-0a mg/kg-day 

4.30E+OO· mglkg M 1.1E-07 mg/kg-day 
5.67E+02 mglkg M 1.5E·05 mg/kg-day 

9.40E+O! mglkg M 2.6E·06 mg/kg-day 

1.14E+02 inglkg M 3.0E-06 mg/kg-day 

4.70E-01 mglkg M 1.2E-08 mglkg.<lay 

B.37E+01 mglkg M 2.2E-08 mg/kg-day 

5.31E+02 ma/kg M 1.4E-05 malko-<lay 

SWMU17SSTrespRME.xls TableB 

• 

Cancer Slope Cancer 
FactQrlJnlta Risk 

(m!>'kg-<lay)' 2.7E·12 
(mg/kg-day)'' 1.1e-oe 
(mglkg-<lay)"1 

(mg/kg-day)"' 1.9E-08 
(mg/kg-day)" 1.4E-07 
(mgllcg.<lay)"' 2.1E·OB 
(mgllcg.<lay)"' 2.3E-10 
(mg/kg-day)"' 1.7E·10 
(mg/kg-day)'' 2.SE-06 
(mglkg.<lay)"' 3.0E-08 
(mg/kg-day)'' 4.SE-08 
(mg/kg-day)" 1.BE-08 
(mg/kg-day)'' !.!E-10 
(mg/kg-day)'' 4.2E·ll 
(mg/kg-day)" 3.0E·11 
(mg/kg-day)'' 
(mg/kg-day)'' 

(mg/kg-day)'' 2.0E·07 
(mg/kg-day)" 

(mg/kg-day)'' 
(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(f111>'kg-<lay)'' 
(mg/kg-day)'' 

( mg/kg.<lay)"' 

(mg/kg-day)'' 

(mg/kg-day)" 

5.0E-07 

9/20/2005 2:41 PM 



Exposure 
Aoula 

Dermal 

TABLE 8.3 • REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Scenario Timeframa: FubJre 
Medium: SoU 

Chemical 
ot Polantial 

Concem 

METHYLENE CHLORIDE 

TRICHLOROETHENE 

CIS-1,2-0ICHLOROETHENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 
CARBAZOLE 

CHRYSENE 
OIBENZO(A,H)ANTHRACENE 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1280 
ALPHA-BHC 
BETA-BHC 
GAMMA-BHC (LINOANE) 

ALUMINUM 
ANTIMONY 
ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 
COBALT 

COPPER 

LEAD 

MANGANESE 

MERCURY 

NICKEL 

ZINC 

totaQ 

Medium Medium 
EPC EPC 

Value Unit& 

1.40E-02 mg/kg 

3.20E+OO mg/kg 

2.SOE-02 mg/kg 

1.00E+00 mg/kg 

7.40E-01 rnglkg 

1.10E+OO rnglkg 
4,50E-01 rnglkg 

9.10E-01 rnglkg 

1.30E-01 rnglkg 

6.TOE-01 mg/kg 

8.70E-01 mg/kg 

3.SOE-01 mg/kg 

8.70E-04 mg/kg 

9.00E-04 rnglkg· 

8.70E-04 mg/kg 

1.63E+04 mg/kg 

3.14E+01 mg/kg 

5.20E+OO mg/kg 

.B.96E+01 mg/kg 

1.25E+01 mg/kg 

5.04E+01 mg/kg 

4.30E+OO mg/kg 

6.67E+02 mg/kg 

9.40E+01 mg/kg 

1.14E+02· mg/kg 

4.70E-01 mg/kg 

8.37E+01 mg/kg 

5.31E+02 ma/ka 

NWS CHARLESTON, SOUTH CAROLINA 

Route Route EPC Selected Intake Intake Cancer Slope 
EPC EPC for Risk (cancer) (Ca near) Factor 

Value Unita Calculallon (1) UnllB 

1.40E-02 mg/kg M mg/kg-day 7.6E-03 

3.20E+OO mg/kg M mg/kg-day 1.3E-02 
2.soE-02 mg/kg M mg/kg-day 

1.00E+OO mg/kg M 2.2E-0e mg/kg-day 7.3E-01 
7.40E-01 ·mg/kg M 1.6E-08 mg/kg-day 7.3E+OO 
1.IOE+OO mg/kg M 2.4E-08 mg/kg-day 7.3E-01 
4.SOE-01 mg/kg M 1,0E-08 mg/kg-day 2.0E-02 
9.10E-01 mg/kg M 2.0E-08 mg/kg-day 7.3E-03 
1.30E-01 mg/kg M 2.9E-09 mg/kg-day 7.3E+OO 
5.70E-01 mg/kg M 1.4E-08 mg/kg-day 2.0E+OO 
8.70E-01 mg/kg M 2.1E-OB mg/kg-day 2.0E+OO 
3.60E-01 mg/kg M B.4E-09 mg/kg-day 2.0E+OO 
8.70E-04 mg/kg M 1.1E·11 mg/kg-day 8.3E+OO 
9.00E-04 mglkg M 1.SE·11 mg/kg-day 1.BE+OO 
8.70E-04 mg/kg M 6.0E·12 mg/kg-day 1,3E+OO 
1.63E+04 mg/kg M mg/kg-day 

3.14E+01 .mg/kg M mg/kg-day 

5.20E+OO mg/kg M 2,7E-08 mg/kg-day 1.se~oo 

8.95E+01 mg/kg M mg/kg-day 
1.25E+o·1 mg/kg M 2.1E-09 mg/kg-day 

5.04E+01 ~ M mg/kg-day 

4.30E+OO 'mg/kg M mg/kg-day 

5.57E+02 mg/kg M mg/kg-day 

9.40E+01 mg/kg M mg/kg-day 

1.14E+02 mg/kg M mg/kg-day 

4.70E-01 mg/kg M mg/kg-day 

8.37E+01 mg/kg M mg/kg-day 

5.3tE+02 malka M malka-day 

Cancer Slope 
Factor Unit& 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 
(mg/kg-day)'' 

(mg/kg-day)'' 
(mg/kg-day)'' 

(mg/kg-day)'' 
(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 
(mg/kg-day)'' 
(mg/kg-day)'' 
(mg/kg-day)'' 

(mg/kg-day)'' 
(mg/kg-day)'' 

(mg/kg-day)'' 
(mg/kg-day)'' 

(mglkg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)" 
(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 
(mg/kg-day)'' 

(mg/kg-day)'' 

T ollll Rlak AarDM All Exp.,.ure Routeo/Pathwaya 

P•Dl)•I Abfomtion FracHon from Soi!lABSl fYSEPA. July 2004)· 
PAHs·0.13 Arsenic· 0.03 
PCBs • o: 14 Cadmium· 0.001 

. gamma·BHC • 0.04 

Other Pesticides • 0.1 

Other Metals and Volatiles • not evaluated for dermal contact with soil • 

SWMU.espRME.xls TableB • 

Cancer 
Risk 

1.6E-08 

1.2E-07 

1.SE-08 

2.oe-10 

1.5E·10 
2.11:~oe 

2.7E-OB 
4.2E·OB 

1.7E-08 

7.2E·11 
2.BE-11 
7.7E·12 

4.0E-08 

3.0E-07 
a.tE-07 

9/20/2.1 PM 
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lngeilion 

• 
TABLE 7.3a • CENlRAL TENDENCY EXPOURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL 
SWMU 17 ·OLD SOUTiiSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Scenario Timeframa: Future 
Medium: Soll 
E"f>O'IU'8 Modlum: S\lrface Sol 
EJ(!l08111'8 Point Entire SwW 17 
~plor Population: Treopaaaere 
Receplor Aaa: Adoleocent 17 • 18 veare) 

Chemical Medium 
ol Polantial EPC 

Concern Value 

ME'l'HnENE CHLOAIOE 1.40E-o2 
TRICHl.OROETHENE · 3.20E+CO 
CIS·1,2·DICHLOROETHENE 2.00E--02 
BENZO(A)ANTHAACENE 1.00E+OO 
llENZP(A)PYRENE 7,40E.01 
BENZP(ll)l'l..UORANTHENE 1.10E+CO 
CARBAZOLE 4.SOE.01 
CHRYSENE 9,IOE.01 
OIBENZO(A;H)ANTHAACENE 1.30E.01 
AFIOCLOR·1248 5.70E.01 
AROCLOR-1254 a.10e.01 
AROCLOR-1280 3.SOE.01 
ALPHMIHC 8.?0E--04 
BETMIHO 9.00E--04 
GAMMM!HO (LINOANE) 8.70E-G4 
ALUMINUM 1.53E+04 
ANTIMONY 3.14E+01 
ARSENIC 5.20E+OO 
llARIUM 6.9&E+OI 
CAOMIUM 1.25E+01 
CHROMIUM 5.04E+01 
COBALT 4.30E+CO 
COPPER 5.57E..o2 
LEAD 9.40E+01 
MANGANESE 1.14E+02 
MEROURv 4.70E.01 
NICKEL 8.37E+01 
ZINC S.31E"°2 

(ti>taQ 

Medium Route 
EPC EPC 
Units Value 

mg/kQ uoe-oa 
mg/kg 3.20E+OO 
mg.llcg 2.50E.02 
mg.llcg 1.00E+OO 
mg.llcg, 7.40E.01 
mg/kg 1.10E+OO 
mg/kQ 4.SOE.01 
mg/kg 9.10E.01 
mg/kg 1.30e.01 
mg/kg UOE.01 
mg/kQ 8.70E.01 
mg/l<g 3.llOE.01 
mg.lkg 8,70E--04 
mglkg 8.00EM 
mo'kg: 8.?0E--04 
mglkg 1.53E+04 
mg.lkg 3,14E+01 
rng/l<g 6.20E+OO 

mg/kg e.ase+01 

mo'kg: 1.2SE+01 
mg/kg 5.04E+01 
mg/kg 4.30E+OO 
mgkg 11.57E+02 
mglkg 9.40E+01 
mglkg 1.14E"°2 
mgll<g 4.70E.01 
mg/kg 8.37E+01 
mnlkn U1E+02 

NWS CHARLEsTON, SOUTii CAROLINA 

Route EPC Intake Intake Reference Ref8"'n<:8 
EPC Selec!ad (Non-Canc81) (N<in-Oinoer) Dose Oooe Untts 
Unlta forHaitlld Uilita 

Calculation (1) 

mg/kg M 1.3E-ll9 mg/kg-day 6.0E-o2 mg/kg-<fay 

mg/kg M 2.9E.07 mg/kg.day 5.0E.01 mglkg.<lay 
mg.'kg M 2.3E-o9 mg/kg-day 1.0E.02 mglkg.<lay 
mg/kg M 9.1E-08 mg/kg-day mg/kg-<lay 
mg/kg M e.ae.oa mglk{l-day mg/kg-day 
mg/kg M 1.0E.07 mg/kg-day ml>'!<g.day 
mg/kg M 4.1E.08 m~y ml>'kg-day 
mg/kg M 8.3E-OB mg/kg-day mg/kg-day 

mg/kQ M 1.2E-08 mg/kg-day mg/kg-day 
mg.lkg M 5.2E-08 mg.lkg-day mg.lkg-day 

ml>'kg M 1.9E-08 mg/kg-day 2.0E-OS ml>'kg-day 
mg/kg M 3.2E.o8 m~ mg/kg-day 
mglkg M 8,1E·11 mg/kg-day mg/kg-day 
mg/kg M 8.2E·11 mg/kg-Gay mg/kg-day 
mg/kg M 7.9E·11 mg/kg-day 3.0E--04 mg/kg-day 

ml>'kg M 1.4E-03 ~y 1.0E+OO mglkg-<111)1 
mglkg M UE--08 mg.lkg-day 4.0E--04 mglkg-<111)1 
mglkg M 4.7E.07 mg/kg-day 3.0E·04 mg/kg.day 
mg'lcg M 6.3E..Q6 mg/kg-day 2.oE.01 mg.lkg.day 
mg/kg M . 1.1E.oa mg/kg-Gay 5.0E-04 mglkg-<lay 
mg/kg M 4.6E..Q6 mg/l(g.d.y 3.0E--03 ml>'kg-<lay 
mg.lkg M 3.8E.07 mg/kg-day 2.oe.02 mg.lkg-<lay 
mg.lkg M s.1e.os mglkg-<Jay 4.0E.02 mglkg-day 
mglkg M a.&E-06 mg/kg-day mg/kg.day 
mg/kg M 1.oe-os mglkg-<lay 7.0E--02 111glkg.day 
mg/kg M 4.!!E-OS mglkg-<lay 3.0E-04 mg/kg.day 
mg/kg_ M 7.eE-06 mg/kg-day 2.0E.02 mg.lkg.day 
mnil<n M 4.8E.OS mnll«wl~ 3.0E.01 -~..iav 

SWMU17SSTrespCTE.xls Table7 

• 

Reference Reference Hazard 
Concentration Concentration Quotient 

Untts 

NA NA 2.1E-08 
NA NA S.BE-07 
NA NA 2.3E·07 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA 'NA 
NA NA 
NA NA 4.0E·03 
NA NA 
NA NA 
NA NA 
NA NA UE.07 
NA NA 1.4E-03 
NA NA 7.2E-03 
NA NA 1.6E·03 
NA NA 3.2E.05 
NA NA 2.3E.Q3 
NA NA l.5E·03 
NA NA 2.0E·OS 
NA NA 1.3E·03 
NA NA 
NA NA L5E.Q4 
NA NA 1.4E-04 
NA NA 3.SE-04 
NA NA 1.6E·04 

2.0E•02 

9/20/2005 2:41 PM 



Exposurs 
Routt 

Comal 

TABLE 7.3a • CENTRAL TENDENCY EXPOURE (CTE) 
CALCULATION OF NON·CANCERHAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

S<:enario Tlmefrarna: Future 
Medium: Soll 
Expofure Medium: Surface Soll 
Exposure Point: Endre SWMU 17 
Racaptor Population: Traapaaaera 
Raceotor Age: Adolescent (7 • 18 veers) 

Chamlcal Medium 
of PotenUal EPC 

Cone om Value 

METHYLENE CHLORIDE 1.40E-02 

TRICHLOROETHENE 3.20E+OO 

ClS·1,2·DICHLOROETHENE 2.soE-02 

BENZO(A)ANTHRACENE 1.ooe+oo 

BENZO(A)PYRENE 7.40E.01 

BENZO(B)FLUORANTHENE 1.\0E+OO 
CARBAZOLE 4.SOE-01 

Cl:IRYSENE 9,10E.01 
DIBENZO(A,H)ANTHRACENE 1.30E.01 

AROCLOR·1248 5.70E.01 

AROCLOR·1254 8.70E.01 

AROCLOR·1260 3.SOE-01 
ALPHA-BHC 6.70E-04 

BETA'BHC 9.00E-04 
GAMMA'8HC (LINDANE) 8.70E-04 

ALUMINUM 1.53E+04 
ANTIMONY 3.14E+01 
ARSENIC 5.20E+OO 
BARIUM 6.96E+01 
CADMIUM 1.26E+01 
CHROMIUM 5.04E+01 

COBALT 4.30E+OO 
COP.PER. 5.57E+02 

LEAD 9:40E+01 

MANGANESE 1.14E+02 

MERCURY 4.70E.01 

NICKEL 8.37E+01 

ZINC 5.31E+02 

(!Ota~ 

Medium Route 
EPC EPC 
Units Value 

ml>'kg 1.40E.02 

ml>'kg 3.20E+OO 
mg/kg 2.soE-02 

mg/kg t.OOE+OO 

mgl1<g 7.40E.01 

mgl1<g 1.\0E+OO · 

mg/kg 4.SOE-01 

mg/kg 9.10E.01 
mg..'kg 1.30E.01 

ml>'\<g 5.70E.01 

ml>'kg 8.70E.01 

ml>'kg 3.SOE-01 

mg/kg 6.70E.04 

mglkg 9.00E-04 

mg/kg 8.70E-04 

mglkg 1.53E+04 
mg..'kg 3.14E+01 

ml>'kg 5.20E+OO 

ml>'kg 8.esE;+o1 

ml>'kg 1.25E+01 

m!>'kg 5.04E+01 

m!>'kg 4.30E+OO 

ml>'kg 5.57E+02 
ml>'kg 9.40E+01 

mgl1<g 1.14E+02 

mglkg 4,70E.01 

mg/kg 8.31E+01 

m""'n 5.31E+02 

NWS CHARLESTON, SOUTH CAROLINA 

Route EPC Intake Intake Reference Reference 
EPC Selected (Non-Cancer) (Non-Cencer) Dose Ooeo Units 
Units for Hazard Units 

Calculation (1) 

mg/kg M mg/kg-day 8.0E-02 mg..'kg-day 

mg/kg M ' mg/kg-day 5.0E-01 mg/kg-day 

mg/kg M mg/kg-day 1.0E-02 mg/kg-day 

m!>'kg M 3.1E.08 mg/kg-day mg/kg-day 

Jllll'kg M 2.3E-08 mg/kg-day ml>'kg-<lay 

mgl1<g M 3.4E-08 ml>'\<g-day ml>'kg-day 

m!>'kg M 1.4E-08 ml>'kg.-day mg/kg-day 

mg..'kg M 2.BE-08 m!>'kg-day ml>'kg-day 

ml>'kg M 4;0E.oe ml>'kg-day ml>'kg-day 

ml>'kg M 1.9E.08 mg/kg-day m!>'kQ-<lay 
ml>'kg M 2.9E-08 mg/kg-day 2.0E-05 mg..'kg-day 
mg..'kg M 1.2E.08 mg/kg-day ml>'kg-<lay 
ml>'kg M 1.6E·11 mg/kg-day mg/kg-day 

mg..'kg M 2.2E·11 mg/kg-day ml>'kg-day 

mg/kg M 8.3E·12 mg..'kg-day 3,0E-04 ml>'kg-daY 
mg/kg M mg/kg-day 1.0E+OO mg/kg-day 

ml>'kg M mg/kg-day 6.0E.05 mg/kg-day 

mg/kg M 3.7E.08 ml>'kg-day 3.0E-04 mg/kg-day 

ml>'kg M ml>'kg-day 1.4E.02 mg/kg-day 

mg/kg M 3.0E-09 mg/kg-day 2.SE-05 mg/kg-day 

ml>'kg M mglkg-dat 7.5E.05 mg/kg-day 

ml>'kg M mg/kg-day 2.0E-02 mg..'kg-day 

mg..'kg M ml>'kg-daY 4.0E-02 mg..'kg-day 

ml>'kg M mglkg-<ley ml>'kg-day 

m!>'kg M mg/kg-day 2.BE·03 ml>'kg-day 

mg..'kg M mg..'kg-day 2.1E.05 mglkg-dey 

ml>'kg M mg..'kg-day 8.0E-04 ml>'kg-doy 

malka M malkg-dav 3.0E.01 malka-day 

Reference Reference 
Concentration Concentration 

Units 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 

NA NA 

NA NA 
NA NA 
NA NA 

NA NA 

NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 

NA NA 
NA NA 

NA NA 

NA NA 

Total Hazard lndax AcroH All Expoaura Routes/Pathway& 

Dermal Absgm!IQO Fraction from §q!ICA8Sl IUSEPA July 20041· 

PAHs • 0.13 Arsenic • 0.03 

PCBs • 0. 14 Cadmium • 0.001 

gamrna·BHC • 0.04 
Other Pesticides • o. 1 

SWMU1.espCTE.xls Table7 

Other Metals Bnd Volatiles· not evaluated !or dennal contact with sou. 

• 

Hazard 
Quotient 

1.5E·03 

2.8E·08 

1.2E-04 

1.2E·04 

1.7E-03 

2.2E·02 

9/20/2011 PM 



• 

Exposure 
Route 

lngeatton 

• 
TABLE 8.38 - CENTRAL TENDENCY EXPOURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL 
SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Scenario Timeframe: Future 
Medium: Soll 
Exposure Medium: Surface Soll 
Exposure Point. Entiro SWMU 17 
Receptor Population: Treapssaera 
R ... ptor Aae: Adolescent ff -16 veani) 

Chemical Medium 
of Potential EPC 

Concern Value 

METHYLENE CHLORIDE 1.40E-02 
TAICHLOROETHENE 3.20E+OO 
CIS·1,2-DICHLOl't0ETHENE 2.60E-02 
BENZO(A)ANTHAACENE 1.00E+OO 
BENZO(A)PYRENE 7.40E-01 
BENZO(B)FLUOAANTHENE 1.10E+OO 

CARBAZOLE 4.SOE-01 

CHRYSENE 9.10E-01 

D.IBENZO(A,H)ANTHAACENE 1.30E-01 
AROCLOl't·1248 5.70E-01 

AROCLOA·1254 8.70E-01 

AROCLOR·1260 3.SOE-01 

ALPHA-BHC 6.70E-04 

BETA.SHC 9.00E-04 

GAMMA.SHC (LINDANE) 8.70E-04 

ALUMJNUM 1.53E+04 

ANTIMONY 3.14E+01 
ARSENIC 5.20E+OO 

BARIUM B.9SE+01 

CADMIUM 1.25E+01 

CHROMIUM 5.04E+01 

COBALT 4.30E+-OO 

COPPER 5.57E+02 

LEAD 9.40E+01 

MANGANESE 1.14E+02 

MERCURY 4.70E-01 

NiCKEL 8.37E+01 

ZINC 5.31E+02 
(total) 

Medium 
EPC 
Unit& 

m111<g 
m!1kg 
m!1kg 
m!1kg 
m!1kg 
m!1kg 

m111<g 
mg/kg 

miln<g 

m111<g 

m!1kg 
mg/kg 

mg/kg 

mg/kg 

m!1kg 
mg/kg 

m!1kg 

m111<g 

m!1kg 
mg/kg 

m!1kg 

m111<g 

m!1kg 

m!1kg 
mg/kg 

mg/kg 

mg/kg 
mnll<n 

NWS CHARLESTON, SOUTH CAROLINA 

·Route Route EPC Selected Intake Intake Cancer Slope 
EPC EPC for Aiak (Canoar) (Cancer) Factor 

Value Unlla Calculation (1) Uni1s 

1.40E-02 mg/kg M 9.1E-11 m111<g-day 7.SE-03 
3.20E+OO in!>'kg M 2.1E-OB m111<g-day 1.3E-02 
2.SOE-02 ml>'l<g M 1.6E·10 m!1kg-day 
1.00E+OO mg/kg M 6.SE-09 mg/kg-day 7.3E·01 
7.40E-01 mg/kg M 4.BE-09 mg/kg-day 7.3E+OO 
1.10E+-OO mg/kg M 7.2E-09 mg/kg-day 7.3E-01 
4.SOE-01 · mg/kg M 2.9E-09 mg/kg-day 2.0E-02 
9.10E-01 ml>'l<g M 5.9E-OS mg/kg-day T.3E-03 
1.3oE-01 mg/kg M B.5E·10 mg/kg-day 7.3E+OO. 
5.70E·01 mg/kg M 3.7E-09 mg/kg-day 2.0E+OO 
8.70E-01 mg/kg M 5.7E-09 mg/kg-day 2.0E+OO 
3.SOE-01 mg/kg M 2.3E-09 mg/kg.day 2.0E+-00 

8.70E-04 mg/kg M 4.4E·12 m111<g-day 6.3E+OO 
9.00E·04 mg/kg M 5.9E·12 mg/kg-day 1.BE+OO 
8.70E-04 mg/kg M 5.7E·12 m111<g-day 1.3E+-OO 
1.53E+04 mg/kg M 1.0E-04 mg/kg-day 
3,14E+01 m!>'kg M 2.0E-07 miln<g-d•Y 
s.20E+-00 mg/kg M 3.4E-08 m111<g-day 1,5E+OO 

6.95E+01 mg/kg M 4.SE-07 mg/kg-day 
1.25E+01 m!>'kg M 8.2E·OB mg/kg-day 

5.04E+01 mg/kg M 3.3E-07 m111<g-day 
4.30E+OO mg/kg M 2.BE-09 m111<g-day 

5.57E+02 mg/kg M 3.6E-06 mg/kg-day 
9.40E+01 mg/kg M 6.1E-07 m!1kg-day 
1.14E+02 mg/kg M 7.4E-07 mg/kg-day 

4.70E-01 mg/kg M 3.1E-09 mg/kg-day 

8.37E+01 mg/kg M 5.SE-:()7 m!1kg-day 

5.31E+02 mnll<n M 3.SE-06 malkg-dav 

SWMU17SSTrespCTE.xls Tables 

• 

Cancer Slope Cencer 
Factor Units Risk 

cmw•g-oayr 6.8E·13 
(m!1kg-dayr' 2.7E·10 
(mglkg-<1ayr' 
(mglkg-<1ayr' 4.8E·09 
<m111<g-<1ayr' 3.5E·08 
(mglkg-dayr' 5.2E·09 
(m!1kg-dayr' 5.9E·11 
(mglkg-dayr' 4.3E·11 
(mglkg-dayr' 6.2E·09 
(mglkg-dayr' 7.4E-09 
(mglkg-dayr' 1.IE-08 
(mglkg-dayr' 4.SE-09 
(mglkg-dayr' 2.8E·11 
(m!1kg-day)'' 1.1E·11 
(mglkg-dayr' T.4E·12 
(mglkg-dayr' 

(mglkg-dayr' 

(m!1kg-dayr' 5.1E-OB 
(mglkg-dayr' 

(mglkg-dayr' 

(m!1kg-dayr' 

(m!1kg-dayr' 

(m!1kg-dayr' 

(mglkg-dayr' 

(m!1kg-dayr' 
(mglkg-dayr' 

(mglkg-dayr' 

<m!1kg-dayr' 
1.3E-07 

912012005 2:41 PM 



Expooure 
Acute 

Dermal 

TABLE 8.3a • CENTRAL TENDENCY EXPOURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLE;SCENT TRESPASSERS TO SURFACE SOIL 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Scenario Timeframe: Future 
Medium: Soil 
Expooure Medium: Su~aca Soll 
Expoaura Point Endre SWMU 17 
Receptor Population: Tniopaooeni 
Receptor Aao: Adoleacont (7 • 16 voaro) 

Chemical Medium 
of Potenlial EPC 

Concern Value 

METHYLENE CHLORIDE 1.40E-02 
TRICHLOROETHENE 3.20E+OO 
CIS·1,2·DICHLOROETHENE 2.SOE-02 
BENZO(A)ANTHRACENE 1.00E+OO 
BENZO(A)PVRENE 7.40E-01 
BENZO(B)FLUORANTHENE 1.10E+OO 
CARBAZOLE 4.SOE-01 
CHRYSENE 9.10E-01 

DIBENZO(A,H)ANTHRACENE 1.30E-01 
AROCLOR-1248 6.70E-01 

AROCLOR-1254 8.70E-01 
AROCLOR·1260 3.SOE-01 

ALPHA·BHC 8.70E-04 
BETA-BHC 9.00E-04 
GAMMA-SHC (LINDANE) B.70E-04 
ALUMINUM 1.63E+04 
ANTIMONY 3.14E+01 
ARSENIC 5.20E+OO 
BARIUM 8.95E+01 

CADMIUM. 1.25E+01 
CHROMIUM 6.04E+01 

COBALT 4.30E+OO 
COPPER 6.57E+02 

LEAD 9.40E+01 
MANGANESE 1.14E+02 
MERCURY 4.70E-o1 

NICKEL 8.37E+01· 

ZINC 5.31E+02 
(total) 

Mecfrum 
EPC 
Unlla 

mg/kg 
mg/kg 
mg/kg 
11\g/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg.lkg 
mg/kg 
mg/kg 
mg.lkg 

mg/kg 

m~g 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 

NWS CHARLESTON, SOUTH CAROLINA 

Route Route EPC Selected lnlake In lake Cancer Slope 
EPC EPC forRlak (Cancer) (Cancer) Factor 
Value Unila Calculallon (1) Unila 

1,40E-02 mg/kg M mglkg-day 7.SE-03 
3.20E+OO mg/kg M mg/kg-day 1.3E-02 
2.SOE-02 mg/kg M mg/kg-day 
1.00E+OO mg/kg M 2.2E-09 mg/kg-day 7.3E-01 
7.40E-01 mg/kg M 1.&E-09 mg/kg-day 7.3E+OO 
1.10E+OO mg/kg M 2.4E-09 mg/kg-day 7.3E-01 
4.SOE-01 mg/kg M 1.0E-09 mg/kg-day 2.0E-02 
9.10E-01 mg/kg M 2.0E-09 mg/kg-day 7.3E-03 
1.30E-01 mg/kg M 2.9E-10 mg/kg-day 7.3E+OO 
5.70E-01 mg/kg M 1.4E-09 mg/kg-day 2.0E+OO 
8.70E-01 mg/kg M 2.1E-09 mg/kg-day 2.0E+OO 
3.SOE-01 mg/kg M 8.4E-10 mg/kg-day 2.0E+OO 
6.70E-04 mg/kg M 1,1E-12 mg/kg-day 6.3E+OO 
9.00E-04 mg/kg M ·1.SE0 12 mg/kg-day 1.BE+OO 
8.70E-04 mg/kg M e.oE-13 mg/l<g-day 1.3E+OO 
1.63E+04 mg/kg M mg/kg-day 
3.14E+0.1 mg/kg M mg/kg-day 
5.20E+OO .mg/kg M 2.7E-09 mg/kg-day 1.SE+OO 
&.95E+01 mg/kg M mg/kg-dey 
1.25E+01 mg/kg M 2.1E-lo mg/kg-day 
5.04E+01 mg/kg M mg/kg-day 
4.30E+OO mg/kg M mg/kg-day 
S.57E+02 mg/kg M mglkg-day 
IJ.40E+01 mg/kg M mg/kg-day 
1.14E+02 mg/kg M mg/kg-day 
4.70E-01 mg.lkg M mg/kg-day 
8.37E+01 mglkg \A mg/kg-day 
5.31E+02 ma/kg M rnnlt<n..rlav 

Cancer Slope 
Factor Unlla 

(mglkg-day)' 
(mglkg-day)'' 
(mg/kg-day)'' 
(mg/kg-day)'' 
(mg/kg-day)'' 
(mg/kg-day)'' 
(mg/kg-day)'' 
(mglkg-d_ay)'1 

(mglkg-day)'' 
(mg/kg-day)'' 

(mg/kg-day)"' 
(mg/kg-day)'' 

(mg/kg-day)"' 
(mg/kg-day)'' 
(mglkg-dey)"' 
(mg/kg-day)'' 
(mg/kg-day)'' 
(mg/kg-day)'' 
{mg/kg-day)'' 
(mg/kg-day)'' 
(mg/kg-day)'' 

{mg/kg-day)'' 
(mg/kg-day)'' 
(mglkg:.i.,y)'' 
(mg/kg-day)'' 
(mg/kg-day)'' 

{mg/kg-day)'' 
(mg/kg-day)'' 

Total Rlak Aorooa All Exposure Rou_,.1thwaye 

Dermal Ab§om\km Fraction lrym So!llABS\ (U§EPA July 20Q41: 
PAHs • 0.13 Arsenic· 0.03 
PCB8 • 0.14 Cadmlwn • 0.001 
gamma·BHC • 0.04 Other Metals and Volatiles • not evaluated for dermal contact with soil. 
Other Pesticides • 0.1 

SWMU.respCTE.xls Tables • 

Cancer 
Risk 

1.&E-09 

1.2E·08 
1.SE-09 

2.0E-11 
1.SE-11 
2.1E-09 
2.7E-09 

4.2E-09 
1.7E-09 

7.2E·12 
2.BE-12 
7.7E·13 

4.0E-09 

3.0E-08 

ueo01 

9/20/2005 2:41 PM 
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• 

Exposure 
Route 

Ingestion 

Oennal 

• 
TABLE4.4. 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF FUTURE ADULT RESIDENTS TO SOIL 
SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Scenario Timetrame: Future 
Medium: Soil 
Exposure Medi!Jm: Sulface $,oil 

. Ext>osure PoJnt: Enllre SWMU 17 
Receptor Population: Residents 
Receotor Aoe: Adult 

Parameter Paramete.r Definition 

00\'.fe 

CSQll Chemlcal Concentration In Soll 

IR lna8$tlon Rate of Soll 
Fl Ff!ICl!On fnnaAled 

EF Exposure Frequency 

ED Exposure Duration 

CF conversion F!Wlor 

BW BodvWelahl 

AT·C Averaalno Time (Cancer) 
AT-N Averaging Time (Non·Cancel') 

Csoil Chemical Concentration In Soil 

CF Conv11relon Factor 

SA Skin Surface Area 

AF Soll to Skin Adherence Factor 

~cior(Solld) 

ED Exposure Duration 

BW flodyWefahl 

AT.C Averaotno Time (Cancer) 

AT·N Averaging Time (Non-Cancel') 

Units 

malko 
mg/day 
unll1ess 

davstvear 
years 
kg/mo 

ko 

days 
days 
mnllm 

ka/ma 
ooi'lday 

mg/cm' 

lll1itleH 

davstvear 
veara 

kg 

days 
days 

NWS CHARLESTON, SOUTH CAROLINA 

RME RME CTE CTE 
Value Rationale/ Vah,Je Rat Iona le/ 

Reference Reference 
95%. UCL or Max USEPA, December 2002 95% UCL or Max USEPA. December 2002 

100 USEPA Region 4, May 2000 SO USEPA. May 1993 

1 USEPA Region 4, May 2000 

~~·~ 350 USEPA Region 4, May 2000 , May 1993 

2~.May2000 A. May1993 

1.0E· ••• 1 -
70 USEPA Region 4, May 2000 70 USEPA Region 4, May 2000 

25.550 USEPA, December 1989 25,550 USEPA. December 1989 
8,760 USEPA. December 1989 2.555 USEPA. December 1989 

95% UCL or Max USEPA, December 2002 95% UCL or Max USEPA. December 2002 

1.0E-<l6 - 1.0E-06 ·-
5,700 USEPA, July 2004 5,700 USEPA, July 2004 

0.07 USEPA, July 2004 O.o1 USEPA, July 2004 

chsmlcal specific USli!PA, July 2004 chemfcal speeiftc USEPA, July 2004 

350 USEPA Region 4, May 2000 234 USEPA, May 1993 

24 USEPA Region 4, May 2000 7 USEPA, May 1993 

70 USEPA Region 4, May 2000 70 USEPA Region 4, May 2000 

25,550 USEPA, December 1989 25,550 ~A, December 1989 

8,760 IJSS>A. December 1989 2,555 A. December 1989 

1 COi • Chronic Dally Intake 

Daily Intake Calgulatloo1 
Ingestion Intake= (IA x Fl x·EF x ED x CF) I (BW x AT). 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake· AME= 4.70E·07 
Noncancer Ingestion Intake • AME = · 1.37E-06 

Cancer Dermal Intake • AME = 1.87E-06 
Noncancer Dermal Intake • AME = 5.47E-06 

SWMUt7SSAdultAesRME.xls Table4 

Cancer Ingestion Intake • GTE = 4.58E·08 
Noncancer Ingestion Intake • GTE = 4.58E·07 

Cancer Dermal Intake • GTE = 5.22E-08 
Noncancer Dermal Intake • GTE .. 5.22E·07 

• 

Intake Equation/ 
Model Name 

Ingestion COi"' (mg/kg/day) = 

Q11lh IB ~ El ! lliE x lliQ x QF 
BWxAT 

U.S. EPA, December 1989 

Dermal CDI'" (mg/kg/day) = 

QIJlll ! QF ! §Ax AF ~ 61!1il ~ lliE ~ !iiQ 
BWxAT 

U.S. EPA. December 1989 



Expoaure 
Routa 

lng11tlon 

Scenario Timeframe: Future 
Medium: Soil 
Expoauro l.ladium: Surface Soll 
Exposure Point: Entire SWMU 17 
Receptor Population: R111donll 
Rocootor Aae: Adutt 

Chemical 
of Polantial 

Concern 

METHYLENE CHLORIDE 

TRICHLOROETHENE 

ClS·1 ,2·DICHLOROEIBENE 
BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

CARBAZOLE 
CHRYSENE 

DIBENZO(A,H}ANTHRACENE 

AROCLOR·124B 

AROCLOR-1254 

AROCLOR·1260 

ALPHA.SHC 

BETA·BHC 
GAMMA·BHC (LINDANE) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

LEAD 

MANGANESE 
MERCURY 

NICKEL 

ZINC 
(total) 

SWMU17SSAdul!ResRME.xls Table7 • 

TABLE 7.4 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL 

SWMU 17 - OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 
NWS CHARLESTON, SOUTH CAROLINA 

Medium Medium Route Route .EPC Intake Intake Reference Reference 
EPC EPC EPC EPC Seleciad (Non.Cancer) (Non.Cancer) Dose Do&eUnlll 
Value Unlll Valuo Un ill for Hazard Unill 

CelculaUon (1) 

1.40E-02 mg/kg 1.40E-02 mg/kg M 1.9E-OB mg/kg-day 6.0E-02 mg/kg-day 

3.20E+OO mg/kg, 3,20E+OO mg/kg M 4.4E-OB mg/kg-day 6.0E-01 mg/kg-day 

2.60E.Q2 mg/kg 2.60E-02 mg/kg M 3,4E-OB mg/kg-day 1.oe-02 mg/kg-day 

1.00E+OO mg/kg 1.00E+OO mg/kg .M 1,4E-OB mg/kg-day mg/kg-day 
7.40E-01 mg/kg 7.40E-01 mg/kg M 1.0E-08 mg/kg-day mg/kg-day 

1.10E+OO rni;kg .1.10E+OO mg/kg M 1 .SE-06 mg/kg-day mg/kg-day 

4.SOE-01 mglkg 4.SOE-01 mg/kg M 6.2E-07 mg/kg-day mg/kg-day 

9,10E-01 mg/kg 9.10E-01 mg/kg M 1.2E-06 mg/kg-day mg/kg-day 

1.30E-01 mg/kg 1.30E-01 mg/kg M 1.BE-07 mg/kg-day mg/kg-day 

6.70E-01 mg/kg 5.70E-01 mg/kg M 7.BE-07 mg/kg-day mg/kg-day 

8.70E·01 mg/kg B.70E-01 rni;kg M 1.2E-06 mg/kg-day 2.0E-05 mg/kg-day 

3.50E·01 mg/kg 3.SOE-01 mg/kg M 4.8E-07 mglkg-dey mg/kg-day 

6.70E-04 mg/kg 8.70E-04 mg/kg M 9.2E·10 mg/kg-day mg/kg-day 

9.00E-04 mg/kg 9.00E-04 mg/kg M 1.2E.oe mg/kg-day mg/kg-day 

8.70E-04 mg/kg B.70E-04 mg/kg M 1.2E.OS mg/kg-day 3.0E-04 mg/kg-day 

1.53E+04 mg/kg 1.53E+04 mg/kg M 2.1E-02 mg/kg-day 1.0E+QO mg/kg-day 

3.14E+01 mg/kg 3.14E+01 mg/kg M 4.3E-05 mg/kg-day 4.0E-04 mg/kg-day 

5.20E+OO mg/kg 5.20E+QO mg/kg M 7.1E·06 mg/kg-day 3.0E·04 mg/kg-day 

6.95E+0.1 mg/kg 6,95E+01 mg/kg M 9.SE-06 mg/kg-day 2.0E-01 rni;kg-day 

1.25E+01 .mg/kg 1.26E+01 mg/kg M 1.7E-06 mg/kg-day 5.0E-04 mg/kg-day 

5.04E+01 mg/kg 6.04E+01 mg/kg M 6.9E-06 mg/kg-day 3.oe.oo rni;kg-day 

4.30E+OO mg/kg 4.30E+OO mg/kg M 5.9E-06 mglkg-day 2.0E-02 mg/kg-day 

6.67E+02 rni;kg 5.57E+02 mg/kg M 7.6E-04 mg/kg-day 4.0E-02 mg/kg-day 

9.40E+01 mg/kg 9.40E+01 mg/kg M 1.3E-04 mg/kg-day mg/kg-day 

1.14E+02 mg/kg 1.14E+02 mg/kg M 1.&E-04 rni;kg-day 7.0E-02 mg/kg-day 

4.70E-01 mg/kg 4,70E-01 mg/kg M 6.4E-07 mg/kg-day 3.0E-04 mg/kg-day 

B.37E+01 mg/kg B.37E+01 mg/kg M 1.1E-04 mg/kg-day 2.0E-02 mg/kg-day 

5.31E+02 ma/kg 5.31E+02 mglka M 7.3E-04 mnlk"-"'av 3.0E-01 mg/kg-day 

• 

Reference Reference Hazard 
Concentration Concentration Quotient 

Unl18 

NA NA 3.2E·D7 
NA NA 8.8E·06 
NA NA 3.4E·06 
NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 
NA NA 

NA NA 6.0E-02 
NA NA 

NA NA 

NA NA 

NA NA 4.DE·DB 
NA NA 2.1E-02 
NA NA 1.1E-01 
NA NA 2.4E·D2 
NA NA 4.BE-04 
NA NA 3.4E·02 
NA NA 2.3E·02 
NA NA 2.9E·04 
NA NA 1.9E-02 
NA NA 

NA NA 2.2E-03 
NA NA 2.1E-03 
NA NA 5.?E-03 
NA NA 2.4E-03 

3.0E-01 

9/20/2005 2:46 PM 
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• 

Expoaura 
Route 

Dermal 

Scenario Tlmelrame: Future 
Medium: Soil. 
Exposure Medium: Surface Soll 
Exiioaure Point Entlre SWM!J 17 
Raceplor Populaaon: Realdents 
Receplor Aae: Adult 

Chemical 
of Potanaal 

Concern 

METHYLENE CHLORIDE 

TRICHLOROETHENE 

CIS·1,2·DICHLOROETHENE 

BENZO(A)ANTHRACENE 

BENZO(A)PVRENE 

BENZO(B)FLUORANTHENE 

CARBAZOLE 

CHRVSENE 

DIBENZO(A,H)ANTHRACENE 

AROCLOR·1248 

AROCLOR-1254 

AROCLOR-1260 

ALPHA-BHC 

BETA-BHC 

GAMMA-BHC (LINDANE) 

ALUMINUM 

ANTIMONY 
ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

COBALT 
COPPER 

LEAD 

MANGANESE 

MERCURY 

NICKEL 

ZINC 
(lotal 

• 
TABLE 7.4 - REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL 
SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

NWS CHARLESTON, SOUTH CAROLINA 

Medium Medium Route Route EPC Intake Intake Reference Reference 
EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Ooaa Dose Units 
Value Units Value Units for Hazard Units 

Calculation (1) 

1.40E.o2 mg/t<g 1.40E-o:! mg/t<g M mg/t<g-day 6.0E-02 nig/t<g.<lay 

3.20E+OO mg/t<g 3.20E+OO mg/t<g M mg/t<g-day 5.0E-01 mg/t<g-day 

2.SOE-02 mg/t<g 2.SOE-02 mg/t<g M mg/t<g-day 1.0E-02 mg/t<g-day 
1.00E+OO mg/t<g 1.00E+OO mg/t<g M 7.1E-07 mgltcg-day mg/t<g-day 

7.40E-01 mgltcg 7.40E-01 m9'kg M 5.3E-07 mg/t<g-day mg/t<g-day 

1.10E+OO mg/t<g 1,10E+OO m9'kg M 7.8E-07 mg/t<g-day mwkg-day 
4.50E-01 mg/t<g 4.50E-01 mg/t<g M 3.2E·07 mg/t<g-day mwkg.<lay 
9.10E-01 mg/t<g 9.10E-01 mg/t<g M 6.SE-07 mg/t<g-day mg/t<g-day 
1.30E-01 mg/t<g 1.30E-01 mg/t<g M 9.2E-08 mg/t<g-day mg/t<g-day 
5.70E-01 mg/t<g 5.70E-01 mg/t<g M 4.4E-07 mg/t<g-day mg/t<g-day 
8.70E-01 mg/t<g 8.70E-01 mg/t<g M 6.7E-07 mg/t<g-day 2.0E·OS mg/t<g-day 
3.50E-01 mg/t<g 3.50E-01 mgltcg M 2.7E-07 mg/t<g-day mg/t<g-day 

6.70E--04 mgltcg 6.70E--04 m9'kg M 3.7E·10 mg/t<g-day mwkg-day 
9.00E--04 mg/t<g 9.00E-04 mg/t<g M 4.9E·10 mg/t<g-day m9'kg.<lay 
8.70E--04 mg/t<g 8.70E--04 mg/t<g M 1.9E·10 mgltcg-day 3.0E-04 mg/t<g-day 
1.53E+04 mgltcg 1.53E+04 mg/t<g M mg/t<g-day 1.0E+OO mwkg-day 
3.14E+01 mg/t<g 3,14E+01 mg/t<g M mgltcg-day 6.0E-05 mg/t<g-day 
S.20E+OO mg/t<g S.20E+OO mg/t<g M B.5E-07 mg/t<g-day 3.0E--04 mg/t<g-day 

6.95E+01 mg/t<g 6,95E+01 mg/t<g M mg/t<g-day 1.4E-02 mg/t<g-day 

1.25E+01 mg/t<g 1 .. 25E+01 mg/t<g M 6.8E-08 m9'kg-day 2.SE-05 mg/t<g-day 

5.04E+01 mg/t<g 5.04E+01 mg/t<g M mg/t<g-day 7.SE-05 mg/t<g-day 
4.30E+OO mg/t<g 4.30E+OO mg/t<g M mg/t<g-day 2.0E-02 mg/t<g-day 

5.57E+02 mg/t<g 5.57E+02 mg/t<g M mg/t<g-day 4.0E-02 m9'kg-day 
9.40E+01 mg/t<g 9.40E+01 m9'kg M mg/t<g-day mg/t<g-day 

1.14E+02 mg/t<g 1.14E+02 mg/t<g M mg/t<g-day 2.8E--03 mg/t<g-day 

4.70E-01 mg/t<g 4.70E-01 m9'kg M m9'kg-day 2.1E-OS mg/t<g-day 

6.37E+01 mg/t<g B.37E+01 mg/t<g M m9'kg-day B.OE--04 mg/t<g-day 
5.31E+02 mg/t<a 5.31E+02 ma/kg M . mo/kn.day 3.0E-01 mg/t<g-day 

Reference Reference 
Concentration Concentration 

Units 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 
NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Total Hazard lnda11 Acroae All Ellpoeure Routel/Pathweye 
oermal Absornt!on Fraction from So!l(ABSl !USEPA Julv 2004)· 

PAHs. 0.13 Arsenic. 0.03 

PCBs • 0.14 · Cadmium· 0.001 

gamma·BHC • 0.04 

Other Pesticides • 0.1 

SWMU17SSAdultResRME.xls Table7 

Other Metals and Volatiles • not evaluated for dennal contact with soil. 

• 

Hazard 
Quotient 

3.3E-02 

6.3E-07 

2.8E-03 

2.7E-03 

3.9E-02 

3.4E·01 

9/20/2005 2:46 PM 



Expoaure 
Route 

lngoation 

TABLE 8.4 • REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESID.ENTS TO SURFACE SOIL 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Scenario Timaframe: Future 
Medium: Soil 
Expoaure Medium: Surface Soil 
Expofure Point: Entlre SWMU 17 
Receptor Population: Roaldenta 
Rec8Dtor Age: Aduh 

Chemical 
of Polanllal 

Concem 

METHYLENE CHLORIDE 
TRICHLOROETHENE 
CIS·1,2·DICHLOROETHENE 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 

GARBAZOLE 

CHRYSENE 

DIBENZO(A:H)ANTHRACENE 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1250 

ALPHA-BHC 

BETA-BHC 

GAMMA-BHC (LINDANE) 

ALUMl('IUM 
ANTIMONY 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

COBALT 
COPPER 

LEAD 

MANGANESE 

MERCU.RY 

NICKEL 
ZINC 
(total) 

Medium Medium 
EPC EPC 
Value Units 

1.40E-02 mg/kg 
3.20E+OO mg/kg 
2.SOE-02 mglkg 
1.00E+OO mg/kg 
7.40E-01 mg/kg 
1.10E+OO mg/kg 

4.SOE-01 mg/kg 

9.10E-01 mg/kg 

1.30E-01 mg/kg 
5.70E-01 mg/kg 

8.70E-01 mglkg 

3,SOE-01 mg/kg 

6.70E-04 mg/kg 

9,00E-04 mg/kg 

e.70E-04 mg/kg 

1.63E+04 mg/kg 

3.14E+01 mg/kg 

5.20E+OO mg/kg 

6.96E+01 mg/kg 

1.25E+01 mg/kg 

5.04E+01 mg/kg 

4,30E+OO mg/kg 

5.57E+02 mg/kg 

9.40E+01 mglkg 

1.14E+02 mg/kg 

4,70E-01 mglkg 

8.37E+01 mg/kg 

5.31E+02 mnlkn 

NWS CHARLESTON, SOUTH CAROLINA 

Route Route EPC Selected Intake Intake Caneer Slope 

EPC EPC for Risk (Cancer) (Cancer) Factor 
Value Units Calculation (1) Units 

1.40E-02 mg/kg M 6.6E-09 mg/kg-day 7.6E-03 
3.20E+OO mg/kg M 1.6E-o6 mg/kg-day L3E·02 
2.SOE-02 mg/kg M' 1.2E-OS mg/kg-day 
1.00E+OO mg/kg M 4.7E-07 mglkg-day 7.3E-01 
7.40E-01 mg/kg M 3.SE-07 mg/kg-day 7.3E+OO 
1.10E+OO mg/kg M 5.2E-07 mg/kg-day 7.3E-01 

4.50E-01 mg/kg M 2.1E-07 mg/kg-day 2.0E-02 

9.10E-01 mg/kg M 
() 

4,3E-07 mg/kg-day 7.3E-03 

1.30E-01 mg/kg M 6.1E-OS mg/kg-day 7.3E+OO 
5.70E-01 mg/kg M 2.7E-07 mg/kg-day 2.0E+OO 
8.70E-01 mg/kg M 4.1E-07 mg/kg-day 2.0E+OO 

3.SOE-01 mg/kg M 1.ee-01 mg/kg-day 2.0E+OO 

6.70E-<>4 mg/kg M 3.1E·10 mg/kg-day 6.3E+OO 

9.00E-04 mg/kg M 4.2E·10 mg/kg-day 1.8E+OO 

8.70E-<>4 mg/kg M 4.1E·10 mg/kg-day 1.3E+OO 

1.63E+04 mg/kg M 7.2E-03 mg/kg-day 

3.14E+01 inglkg M 1.SE-06 mglkg-day 

6.20E+OO mg/kg M 2.4E-OS mg/kg-day 1.6E+OO 

6.95E+01 mg/kg M 3.3E-OS mg/kg-day 

1.25E+01 mg/kg M 5.9E-OS mg/kg-day 

5.04E+01 mg/kg M 2.4E-05 .mg/kg-day 

4.30E+OO mg/kg M 2.0E-OS mg/kg-day 

5,57E+02 mg/kg M 2.eE-04 mg/kg-day 

9.40E+01 mg/kg M 4.4E-05 mg/kg-day 
1.14E+02 mglkg M 6.4E-05 mg/kg-day 

4.70E-01 mglkg M 2.2E-07 mg/kg-day 

8.37E+01 mg/kg M 3,9E·05 mQ.ikg-day 
5.31E+02 · mnlkn M 2.SE-04 mnlkn-dav 

SWMU1 .ultResRME.xls Tables • 

Cancer Slope Cancer 
Factor Units !'llsk 

, .. .,.g-aayf 4.9E·11 
(mg/kg-day)'' 2.0E-08 
(mg/kg-day)'' 
(mg/kg-day)'' 3.4E·07 
(mg/kg-day)'' 2.6E-o6 
(mglkg-day)'' 3.SE-07 
(mg/kg-day)'' 4.2E-09 
(mg/kg-day)'' 3.1E-09 
(mg/kg-day)'' 4.SE-07 
(mg/kg-day)'' 5.4E·07 
(mg/kg-day)'' 8.2E-07 
(mg/kg-day)'' 3.3E·07 
(mg/kg-day)'' 2.0E-09 
(mg/kg-day)'' 7.6E·10 
(mg/kg-day)'' 6.3E·10 
(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 3.7E-o6 
(mg/kg-day)'' 

(mg/kg-day):' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

9.1E-oe 



/ 

• 

Exposure 
RoUte 

Demel 

• 
TABLE 8.4 • REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL 
SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Scwu1o TimolrarM: Fulure 
Medium: Soll 
Expc$ure Medium: Surface Soil 
Expc$ure Point: Entire SWM!.117 
Reeep1or'Popu1.ttion: Aeaidente 
Racep!Or Am>: Adult 

NWS CHARLESTON, SOUTH CAROLINA 

Chemical M<Kfium Medium Roule Roule EPCSelacled lnleko Intake Cancer Slope 
of Potential EPC EPC EPC • EPC lo< Rillk (Cancer) (Cancer) Fae11>r 

Concern Vslue Unilo Value Unl18 Caleutatioll (1) Unlla 

METHVLENE CHLORIDE 1.40E-o:! mg/kg t.40E.()2 mgil<g M mg/kg-day 7.SE.o3 
TRICHLOROETHENE 3.20E+OO mg/kg 3.20E+OO mg/kg M mg.lkg<lay 1.3E-02 
CIS·1,2·DICHLOROETHENE 2.GOE-02 mgi1<g 2.50E·02 mglkg M rnglkg-day 
BENZO(A)ANTHRACENE 1.00E+OO mgil<g 1.ooE+OO mgil<g M UE-07 lllg.lkg-day 7.3E-01 
BENZO(A)PYRENE 7.40E,01 mg.lkg 7.40E-01 mg/kg M 1.BE-07 mg/kg-day 7.3E+OO 
BENZO(B)FLUORANTHENE 1.10E+00 mgil<g t,1oE+OO mg.lkg M 2.7E-07 mg/kg-day 7.3E-01 

CARBAZOL& 4.soE-01 mg/kg 4.SOE-01 mg/kg M 1,1E-07 mg/kg-day 2.oe-02 
CHRYSENE 9:10E-01 lll!>'l<g 9.10E-01 mglkg M 2.2E-07 mg/kg.day 7.3E.o3 
DIBENZO(A,H)ANTHRACENE 1.aoe-01 mglkg 1.30E-01 mgi1<g M 3.2e.oe mglkg-day 7.3E+OO 
AROCLOR-1248 5.70E-01 mgi1<g 5.70E-01 mgi1<g M 1.SE-07 mgil<g-41y 2.0E+OO 
AAOCLOR-1254 8.70E-01 mglkg 8.70E-01 mgil<g M 2.3E-07 mg/kg.day 2.0E+OO 
AROCLOA-1280 3.50E-01 mg.lkg 3.SOE-01 mg.lkg M ue-oe mg.lkg-day 2.0E+OO 

c 6.70E-04 mg/kg 6.70E-o4 mg/kg M 1.3E·10 mg/kg-day 6.3E+OO 

9.0oE-04 mg/kg 9.00E-04 mg/kg M 1.7E·10 mglkg.Qay 1.BE+OO 
GAMMA-SHC (LINDANE) 8.70E-o4 mg/kg 8.70E-Q4 mg/kg M e.se.11 mgil<g<lay 1.3E+OO 
ALUMINl.IM 1.53E+04 mg.lkg 1.S3E+04 mg.lkg M mglkg-day 

ANTIMONY 3.14E+o1 mgkg 3.14E+01 mglkg M mg.lkg.Qay 
ARSENIC 5.20E+OO mg/kg 5.20E+OO mg.lkg M 2.9E-07 mglkg.Qay 1.5E+OO 

RIUltl 6.95E+01 mg/kg 6.96E+01 mg.lkg M mg.lkg.Qay 

M 1.2SE+01 mg.lkg 1.2SE+01 mg/kg M 2.3E-Q8 mglkg-day 

UM 5.04E+01 mg.lkg $.04E+01 mg.lkg M mg/kg-day 
T 4.30E+OO mg.lkg 4.30E+OO mg.lkg M mg.lkg.Qay 

R 5.57E+02 mglkg 5.57E+02 mg.lkg .M mglkg-day 
LEAD 9.40E+01 mg.lkg 9.40E+01 mg.lkg M mglkg.day 

MANGANESE 1,14E+02 mglkg 1.14E+02 mg.lkg M ml>'kg.day . 
.. MERCURY 4.70E-01 mglkg 4.70E-01 mg/kg M ~y 

NICKEL e.:i7E•01 mg/kg 3.37E+01 mg/kg M mglkg.Qay 
ZINC 5.31E+02 ma/ko S.31E+02 ma/lea M ma/ka.Qay 
.-n 

Ca""4fSlope 
FaclorUnibl 

(mgil<g-day)' 

(mglkg-day)'1 

(mg.lkg-day)'1 

(mg/kg-day)'' 

(mg/kg-day)"' 

(rnglkg-day)'' 

(mg.'kg-day)'' 

(mg/kg-day)"' 
(mgll<g-day)'' 
(mgil<g.Qay)'' 

(mgil<g.Qay)'1 

(mg.lkg.Qay)"' 

(mg/kg-day)'' 
(mg/kg-day)'' 
(mglkg-day)'' 

(mgll<g-dayf' 
(mg/kg-day)'' 
(mglkg.Qey)"1 

(mg/kg-day)'' 

(n\g.lkg-day)"' 

(mg.lkg.Qay)'' 
(mglkg.Qay)'' 
(mg.lkg.Qay)'. 

(mg.lkg-day)'' 
(mg/kg-day)'' 

(mglkg.Qay)'' 

(mglkg-day)'1 

(mg/kg-day)'' 

Tolal Rlol< Acron Aff Ex_,. ROUIHIPalhwoY• 

Deana! Absomt1on fmctlon from SoH!A§Sl (U§EPA .. Jy!y 20041· 
PAHs ·0.13 • Arsenic. 0.03 
ecea ·0.1'4 Cadmium· 0.001 
gamma·BHC • 0.04 Other Metals and Volatiles • not evaluat~d for dermal CO!'llael with soil. 
Olller Pestlcldel • 0.1 

SWMU17SSAdultResRME.xlS Tables 

• 

ea....., 
Alok 

t.BE-07 

t.3E-06 

2.0E-07 

2.2E-09. 
1.SE-09 

2.3E·07 
3.0E-07 

4.&E-07 
1.BE-07 

7.9E·10 
3.0E·10 

8.SE·11 

4.4E-07 

3.;lEAl& 
1.2E-05 

9/20/2005 2:46 PM 



Expooure 
Route 

Ingestion 

Scenario Tlmalrame: Future 
Medium: Soil 
Exposure Medium: Surface Soil 
Expoaure Point Entire SWMU 17 
Recaptor Population: Resldenta 
Receotor Aae: Adult 

.. 

Chemical 
of Polantial 

Concem 

METHYLENE CHLORIDE 

TRICHLOROETHENE 

CIS-1,2-CilCHLOROETHENE 

BENZO(A)ANTHRACENE 

BENZO(i\)PYRENE 

BENZO(B)FLUORANTHENE 

CARBAZOLE 

CHRYSENE 

DIBENZO(A,H)ANTHRACENE 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

ALPHA-BHC 

BETA-BHC 

GAMMA-BHC (LINDANE) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

LEAD 

MANGANESE 

MERCURY 

NICKEL 

ZINC 
(total) 

SWMU1.ultResCTE.xls Table7 

TABLE 7.48 • CENTRAL TENDENCY EXPOURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 
NWS CHARLESTON, SOUTH CAROLINA 

Medium Medium Route Roule EPC Intake Intake Reference Reference 
EPC EPC EPC EPC Selected (Non.Cance~ (Non-Cance~ Doe• Dose Units 
Value Units Value Unlta for Hazard Uni ta 

Calculation (1) 

1.40E"!l2 mg/kg · 1,40E-02 mg/kg M 6.4E.09 mglkg-day 6.0E.02 mg/kg-day 

3.20E+OO mg/kg 3.20E+OO mg/kg M 1.6E-06 mg/kg-day 5.0E-01 mg/kg-day 

2.SOE-02 mg/kg 2,SOE-02 mg/kg M 1.1E-OB mg/kg-day 1.0E-02 mg/kg-day 

1.00E+OO mg/kg 1.00E+OO mg/kg M 4.6E-07 mg/kg-day mg/kg-day 

7.40E-01 mg/kg 7.40E.01 mg/kg M 3.4E.07 mg/kg-day mg/kg-day 

1.10E+OO mg/kg 1.10E+OO mgn.g M 6.0E-07 mg/kg-day mg/kg-day 

4.SOE.01 mg/kg 4.SOE.01 mg/kg M 2.1E·07 mg/kg-day mg/kg-day 

9.10E·01 mg/kg 9.10E.01 mg/kg M 4.2E.07 mg/kg-day mg/kg-day 

1.30E.01 mg/kg 1.30E-01 mglkg M 6.0E-08 mg/kg-day mg/kg-day 

5.70E.01 mg/kg 5.70E.01 mg/kg M 2.6E.07 mglkg-day mg/kg-day 

B.70E.01 mg/kg B.70E-01 mg/kg M 4.0E.-07 mg/kg-day 2.0E-06 mg/kg-day 

3.60E.01 mg/kg 3.SOE.01 mg/kg M 1.BE.07 mglkg-day mg/kg-day 

6,70E-04 mg/kg 6.70E.04 mg/kg M 3.iE-10 mg/kg-day mg/kg-day 

9.00E-04 mg/kg 9.00E-04 mg/kg M 4.1E·10 mglkg-day mg/kg-day 

B.70E-04 mg/kg B.70E-04 mg/kg M 4.0E-10 mg/kg-day 3.0E-04 mg/kg-day , 

1.53E+04 mg/kg 1.53E+04. mg/kg M 7.0E-03 mg/kg-day 1.0E+OO mg/kg-day 

3.14E+01 mg/kg 3.14E+01 mg/kg M 1.4E·06 mg/kg-day 4.0E.04 mg/kg-day 

. 5.20E+OO mg/kg 6.20E+OO mg/kg M 2.4E.06 mg/kg-day 3,0E-04 mg/kg-day 

6.95E+01 rnglltg 6.98E+01 mglkg M 3.2E-05 mg/kg-day 2.0E.01 mg/kg-day 

1.25E+01 mg/kg 1.26E+01 mglkg M 6.7E-06 mg/kg-day 6.0E-04 mg/kg-day 

5,04E+01 mg/kg 6.04E+01 mg/kg M 2.3E-OS mg/kg-day 3.0E-03 mg/kg-day 

4.30E+OO mg/kg 4,30E+OO mg/kg M 2.0E-06 mg.'kg-day 2.0E.02 mg/kg-day 

6.67E+02 mg/kg 5.67E+02 mg/kg M 2.BE-04 mg/kg-day 4.0E-02 mg/kg-day 

9.40E+01 mg/kg ~.40E+01 mg/kg M 4.3E.05 mg/kg-day mg/kg-day 

1.14E+02 mg/kg 1.14E+02 mg/kg M 6.2E·06 mg/kg-day 7.0E.02 mg/kg-day 

4.70E.01 mg/kg 4.70E.01 mg/kg M 2.2E.07 mg/kg-day 3.0E-04 mg/kg-day 

8.37E+01 mg/kg 8.37E+01 mg/kg M 3.SE-06 mg/kg-day 2.0E·02 mg/kg-day 

5.3fE+02 mnlkn 5.31E+02 mglka M 2.4E-04 m""'n-day 3.0E-01 mg/kg-day 

• 

Reference Reference Hazard 
Concentration Concentration Quotient 

Units 

NA NA 1.1E-07 
NA NA 2.9E·06 
NA NA 1.1E-06 
NA NA 

NA NA 

NA NA 

NA NA 
NA NA 

NA NA 
NA NA 

NA NA 2.0E-02 
NA NA 

NA NA 

NA NA 

NA NA 1.3E·06 
NA NA 7.0E·03 
NA NA 3.6E-02 
NA NA 7.9E·03 
NA 

1
NA 1.6E·04 

NA NA 1.1E-02 
NA NA 7.7E-03 
NA NA 9.BE·OS 
NA NA 6.4E·03 
NA NA 

NA NA 7.SE-04 
NA NA 7.2E-04 
NA NA 1.9E·03 
NA NA 8.1E-04 

1.0E.01 



• 

Exposure 
Route 

Dermal 

Scenario Timeframe: Future 
Medium: Soil 
Exposure Medium: Surface Soil 
Exposure Point Endre SWMU 17 
Receptor Populadon: Reaidenta 

·--;Adult 

Chemical 
of Potandal 

Concem 

METHYLENE CHLORIDE 

TRICHLQROETHENE 

CIS· 1,2·DICHLOROETHENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

CARBAZOl.E 

CH RYS ENE 

DIBENZO(A,H)ANTHRACENE 

AROCLOR·1248 

AROCLOR-1254 

AROCLOR-1280 

ALPHA·BHC 

BETA-BHC 

GAMMA·BHC (LINDANE) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARI.UM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

LEAD 

MANGANESE 

MERCURY 

NICKEL 

ZINC 

<totan 

• 
TABLE 7.4a • CENTRAL TENDENCY EXPOURE (CTE) 

CALCULATION OF NON·CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL 
SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

NWS CHARLESTON, SOUTH CAROLINA 

Medium Medium Route Route EPC Intake Intake Reference Reference 
EPC EPC EPC EPC Selectad (Non-Cance~ (Non-Cancer) Dose Dose Unlta 

Value Unita Value Unill for Hazard Unfta 
Calculadon (1) 

1.40E-02 mg/kg 1.40E-02 mg/kg M mg/kg-day 8.0E-02 mg/kg-day 

3.:?0E+OO mg/kg 3.20E+OO rng.'lcg M mg/kg-<lay 5.0E-01 mg/kg-day 

2.SOE-02 mg/kg 2.SOE-02 mg/kg M mglkg-<lay 1.0E-02 mg/kg-day 

1.00E+OO mg/kg 1.00E+OO mg/kg M 8.8E-08 mg/kg-day mglkg-<lay 

7.40E-01 mg/kg 7.40E-01 mg/kg M 5.0E-08 mg/kg-day mglkg-<lay 

1.10E+OO mg/kg 1.10E+OO mg/kg M 7.~E-08 mg/kg-day mg/kg-day 

4.SOE-01 mg/1<17 4.SOE-01 rng.'lcg M 3.1E-08 mg/kg-day mglkg-<lay 

9.10E-01 mg/kg 9.lOE-01 rng.'lcg M 8.2E·08 mglkirday mg/kg-day 

1.30E-01 mg/kg 1.30E-01 mg/kg M 8.8E·09 mg/kg-day mglkg-<lay 
5.70E-01 mg/kg 5.70E-01 mg/kg M 4.2E-08 mg/kg-day mg/kg-day 

&.70E-01 mg/kg 8.70E-01 mg/kg M 8.4E-08 _mg/kg-day . 2.0E·OS mg/kg-day 

3.50E-01 mg/kg 3.SOE-01 mg/kg M 2.&E-08 mg/kg-day rng.'lcg-<lay 

B.70E·04 mg/kg 8.70E-04 mg/kg M 3.SE·11 mg/kg-day mg/kg-day 

9.00E-04 mg/kg 9.00E-04 mg/kg M 4.7E·11 mg/kg-<lay mg/kg-day 

8.70E-04 mg/kg 8,70E-04 mg/kg M 1.8E·11 mglkg-<lay 3.0E-04 mg/kg-day 

1.53E+04 mg.'kg 1.53E+04 mg/kg M mg/kg-day 1.0.E+OO mg/kg-<lay 

3,14E+01 mg/kg 3.14E+01 mg/kg M mg/kg-day 6.0E-05 mg/kg-day 

5.20E+,OO mg/kg 5.20E+OO mg/kg M 8,1E-08 mglkg-<lay 3.0E-04 mglkg-<lay 

6.95E+01 mg/kg 6.95E+01 mg/kg M mglkirday 1.4E-02 mg/kg-day 

1.25E+01 mg/kg 1.25E+01 mg/kg M 6.5E-09 mg/kg-day 2.SE-05 mg/kg-<lay 

5.04E+01 mg/kg 5.04E+Of mg/kg M mglkg-<lay T.5E·05 mglkirday 

4.30E+OO mglkg· 4,30E+OO mg/kg M mg/kg-day 2.0E-02 mglkg-<lay 

5.5TE+02 mg/kg 5.5TE+02 mg/kg M mglkg-<lay 4.0E-02 mglkg-<lay 

9.40E+01 mg/kg 9.40E+01 mg/kg M mglkg-<lay mglkg-<lay 

1.14E+02 mg/kg 1.14E+02 mg/kg M mg/kg-day 2.8E-03 mglkg-<lay 

4.70E-01 mg/kg 4.70E-01 ._mg/kg M mg/kg-day 2.1E-05 mg/kg-day 

8.:tTE+01 mg/kg 8.37E+01 mg/kg M mg/kg-day 8.0E·04 mg/kg-day 

5.31E+02 mnlka 5.31E+02 mnlka M mglkg-dav 3.0E-01 mnlkn-<lav 

Reference Reference 
Concantr.ation Concentration 

Units 

NA NA 

NA NA 

NA NA 
NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 
NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Total Hazard Index AcroH All Expoeure Aoutee/Pathways 
Dermal Absorption Fraction from Sol!IABSl (USEPA July 2004\' 

PAHs • 0.13 A1$81llc • 0.03 

PCBa·0.14 

gamma·BHC. 0.04 

Other Pesticides • 0.1 

SWMU17SSAdultResCTE.xls Table7 

Cadmium· 0.001 

Other Metals and Vo!stnes ·not evaluated for dermal contact with sol!. 

• 

Hazard 
Quotient 

3.2E·03 

6.1E-oa 

2.7E-04 

2.&E-04 

3.7E-03 

1.0E·01 
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Expoaure 
·Route 

lngeatlon 

TABLE 8.4a • CENTRAL TENDENCY EXPOURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE AOUL T RESIDENTS TO SURFACE SOIL 

SWMU 17 ·OLD SOUTHSIDE MISSILE ANO WASTE OIL DISPOSAL AREA 

Scenario Tlmeframe: Future 
Medium: SoU 
Exposure Medium: Surface Soil 
Exposure Point: Entire SWMU 17 
Receptor Populatlon: Residents 
R..-~tor Aae: Adult 

ChemiCal 
of Potential 

Concern 

METHYLENE CHLORIDE 
TRICHLOROETHENE 
CIS-1.2-DICHLOROETHENE 
BENZO(A)ANTHRACENE 
BENZO(A)PYAENE 
BENZO(B)FLUORANTHENE 

CARBAZOLE 

CH RYS ENE 

DIBENZO(A,H)ANTHRACENE 

AROCLOR-1248 

AROCLOR· 1.254 

AROCLOA-1260 

ALPHA-BHC 

BETA·BHC 

GAMMA-BHC (LINDANE) 

ALUMINUM 

ANTIMONY 
ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

COBALT 
COPPER 

LEAD 

MANGANESE 

MERCURY 

NICKEL 

ZINC 
(total) 

Medium Modium 
EPC EPC 
Value Unite 

1.40E-02 m{>'l<g 
3.20E+OO mg/kg 
2.soe-02 mg/kg 
1.00E+OO mg/kg 
7.40E-01 m{>'l<g 
1.10E+do m{>'l<g 

4.SOE-01 m{>'l<g 

9.10E-01 mg/kg 

1.30E-01 m{>'l<g 

5.70E-01 m{>'l<g 

&.70E-01 mg/t<g 

3.SOE-01 mg/kg 

6.70E·04 . mg/kg 

9.00E·04 m{>'l<g 

8.70E-o4 mg/kg 

1.63E+04 m{>'l<g 

3.14E+01 mg.lkg 

s.20E+00 mg/kg 

6,95E+01 mg/kg 

1.25E+01 mg/kg 

5.046+01 mg/kg 

4.306+00 mg/1cg 

5.576+02 mg/kg 

9.40E+01 mg/kg 

1.146+02 m{>'l<g 

4.70E-01 mg/kg 

8.376+01 m{>'l<g 

5.316+02 molko 

NWS CHARLESTON, SOUTH CAROLINA 

Route Route EPC Selected Intake Intake Cancer Slop• 
EPC EPC 10< Risk (Cancer) (Cancer) Factor 
Value Units Cllculation(1) Units 

1.40E-02 mg/kg M 8.4E·10 mg/kg-day 7.5E·03 
3.20E+OO m{>'l<g M 1.SE-07 mg/kg-day 1.3E-02 
2.50E-02 mg/t<g M 1.1E-09 mg/t<g-day_ 
1.00E+OO mg/kg M 4.SE-08 m!J'kg-day 7.3E·01 
7.40E-01 miitkg M 3.4E·08 m{>'l<Q-<ley 7.3E+OO 
1.10E+OO m{>'l<g M S.OE-08 mg/kg-day 7.3E-01 
4.SOE-01 m{>'l<g M 2.1E-08 mg/kg-day 2.0E-02 

9.10E-01 mg/kg M 4.26-08 mg/t<g-day 7.3E-03 
1.30E-01 mg/kg M 6.0E·09 mg/kg-day 7.3E+OO 

5.70E-01 mg/kg M 2.6E-os ml>'kg-day 2.0E+OO 

8.70E-01 m{>'l<g M 4.0E-08 mg/kg-day 2.0E+OO 
:i.SOE-01 mg/kg M 1.6E·08 mg/kg-day 2.0E+OO 
6.70E-o4 mg/kg M 3,1E-11 mg/kg-day 6.3E+OO 
9.00E-<>4 m{>'l<g M 4.1E·11 m{>'l<g-day 1.SE+OO 
8.70E-o4 mg/kg M 4.0E·11 mg/kg-day 1.3E+OO 
1.63E+04 mg/kg M 7.0E-04 mg/kg-day 

3.14E+01 mg/l<g M 1.4E-06 m{>'l<g-day 

5.20E+OO mg/kg M 2.4E·07 mg/kg-day 1.5E+OO 

6.95E+01 mg/t<g M 3.2E-08 m{>'l<g-day 

1.25E+01 mg/kg M 5.7E-07 mg/kg-day 

5.04E+01 mg/kg M 2.36-06 mg/kg-day 

4.30E+OO mg/kg M 2.0E-07 m{>'l<g-day 

5.67E+02 mg/kg M 2.6E-OS mg/kg-day 

9.40E+01 mg/kg M 4,3E-OS m{>'l<g-day 

1.146+02 m{>'l<g M 5.2E-06 mg/kg-day 

4.70E-01 mg/1cg M 2.2E·06 mg/kg-day 

8.37E+01 mg/t<g M 3.SE-06 m{>'l<g-d'y 
5.31E+02 mo/kn M 2.4E-05 mg/ka-dav 

SWMU.dultResCTE.xls Tables • 

Cancer Slope ·Cancer 

Factor Units Risk 

'""'"ll"""Y) 4.SE-12 
(mg/kg-day)"' 1.9E·09 
(m{>'l<g-day)"' 
(mg/kg-day)"' 3.3E-OS 
(mg/kg-day)"' 2.5E-07 
(mg/kg-day)"' 3.7E-08 
(mg/kg-day)'' 4.tE-10 
(m{>'l<g-dayr' 3.0E-10 
(m{>'l<g.day)"' 4.3E-OB 
(mg/kg-day)"' 5.2E·08 
(mg/kg-day)"' B.OE-08 
(m{>'l<g-day)"' 3.2E-Oe 
(m{>'l<g-day)"' 1.9E·10 
(mg/kg-day)'' 7.4E·11 
(m{>'l<g-day)'' 5.2E-11 
(m{>'l<g-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 3.SE-07 
(m{>'l<g-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(m{>'l<g-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 

UE-07 



• 

Exposure 
Route 

Dermal 

• 
TABLE 8.4a • CENmAL TENDENCY EXPOURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL 

Scenario Tlmelrame: Future 
Medium: SoH 
Elcpoaure Medium: Surface Soil 
Exposure Point Entire SWMU 17 
Receptor Population: Residenla 
Receptor Age: Adult 

Chemical 
of Potantial 

Concem 

METHYLENE CHLORIDE 
TRICHLOROETHENE 

CIS-1,2-DICHLOROETHENE 
BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

CARBAZOLE 

CHRYSENE · 
DIBElilZO(A,H)ANTHRACENE 

AROCLOR-1248 

AROCLOR·1254 

AROCLOR·l.250 
ALPHA-BHC 
BETA.SHC 
GAMMA.SHC (LINDANE) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

CADMIUM 

CHROMIUM 

COBALT 
COPPER 

LEAD 
MANGANESE 

MERCURY 

NICKEL 
ZINC 
(total) 

. SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE·OIL DISPOSAL AREA 
NWS CHARLESTON, SOUTH CAROLINA 

Medium Medium Route Route EPC Selected Intake '·intake Cancer Slope 
EPC EPC EPC EPC for Risk (Cancer) (Cancer) Faclor 
Value Unlta Value Unita Calculation (1) Unila 

1.40E-02 mg/kg 1.40E-02 mg/kg M mg/kg.day 7.SE-03 
3.20E+OO mg/kg 3.20E+OO mglkg M mglkg-<lay 1.3E-02 
2.SOE-02 mg/kg 2.50E-02 mg/kg M mg/kg-day 
1.00E+OO mg/kg 1.00E+OO mg/kg M 6,8E-09 mglkg.dey 7.3E-01 
7,40E·01 mg/kg 7.40E-01 mg/kg M 5.0E-09 mg/kg.day 7.3E+OO 
1.10E+OO mg/kg 1.10E+OO mg/kg M 7.SE-09 mg/kg-day 7.3E-01 
4.SOE-01 mglkg 4.SOE-01 mg/kg M 3.1E-<J9 mg/kg-day 2.oE-02 
9.10E-01 mglkg 9. IOE-01 mg/kg M 6.2E-09 mg/kg-day 7.3E-03 
1.30E-01 mg/kg 1.30E-01 mglkg 'M 8.8E·10 mg/kg-clay 7.3E+OO 
5.70E-01 mg/kg 5.70E-01 mg/kg M 4.2E·09 mg/kg-clay 2.0E+OO 
8.70E-01 mg/kg 8.70E-01 mg/kg M 6.4E-09 mg/kg-day 2.0E+OO 
3.SOE-01 mg/kg 3.SOE-01 mg/kg M 2.6E-09 mg/kg-clay 2.0E+OO 
6.70E-04 mglkg 6.70E-04 mglkg M 3.5E·12 mglkg-d8y 6,3E+OO 
9.00E-04 mg/kg 9.00E-04 mg/kg M 4.7E·12. mg/kg-clay 1.8E+OO 
8.70E-04 mglkg 8.70E-04 mg/kg M 1.8E-12 mg/kg-day 1.3E+OO 
1.53E+04 mg/kg 1.53E+04 mg/kg M mg/kg-day 
3.14E+01 mg/kg 3.14E+01 mglkg M mg/kg.day 

5.20E+OO mg/kg 5.20E+OO mglkg M 8.1E-09 mg/kg.day 1,SE+OO 
6.95E+01 mg/kg 6.95E+01 mg/kg M mg/kg-day 
1.25E+01 mglkg 1.25E+01 mglkg M 8.SE-10 mg/kg-day 

5.04E+01 mg/kg 5.04E+01 ·mg/kg M mg/kg-day 
4,30E+OO mg/kg 4.30E+OO mg/kg M mg/kg-day 

5.57E+02 mg/kg 5.57E+02 mg/kg M mg/kg-day 
9.40E+01 mglkg· 9,40E+01 mg/kg M mg/kg.day 
1.14E+02 mg/kg 1.14E~02 mg/kg M mg/kg-clay 
4.70E-01 mg/kg 4.70E-01 mg/kg M mg/kg.day 

8.37E+01 mg/kg 8.37E+01 mg/kg M mg/kg.day 
5.31E+02 mg/kg 5.31E+02 mg/kg M mg/kg-clay 

Cancer Slope 
Factor Unite 

(mg/kg.day)' 
(mg/kg-clay)'' 

(mg/kg-clay)'' 

(mg/kg-day)'' 

(mglkg-day)'' 

(mglkg.dayr' 

(mg/kg-day}'' 

(mg/kg.day)'' 
(mglkg.daY)'1 

(mglkg-clayr' 

(mg/kg-clay)'' 
(mg/kg-clay)'' 

(mg/kg-clay)'' 
(mg/kg.day)'' 

(mglkg-clayr' 
(mglkg-clayr' 
(mg/kg-day)'' 

(mQlkg-day)'' 
(mglkg-clay)'1 

(mglkg.daY)'' 

(mg/kg-day)'' 

(mglkg.day)'' 

(mg/kg.day)'' 

(mg/kg-day)'' 

(mglkg-clayr' 
(mg/kg-clay)'' 

(mg/kg-clay)'' 
(mg/kg-clay)'' 

T01111 ll18k Atrffl All hPffU•e llot1!9a/Palhw1y1 

Qtrmal Ab§orp!lon Fra@n lf!]m SoUIABSl IUSEPA Jyly 20Q4\' 
PAHs • 0.13 Arsenic • 0.03 
PCBa • 0.14 Cadmium· 0.001 . 
gamma-BHC • 0.04 . Other Metals and Volatiles • not evaluated for dermal contact with soil. 
Other P86tlcldes • 0.1 

SWMU17SSAdultResCTE.xls Tables 

• 

Cancer 
Risk 

S.OE-09 

3.7E·08 

5.4E·09 
8.1E·11 

4.SE-11 

8.4E-09 
8.3E-09 

1.3E-08 
5.1E-09 

2.2E·11 
8.SE-12 

2.4E·12 

1.2E·08 

UE-08 
8.IE-07 
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Exposure 

Route 

Ingestion 

Denn al 

TABLE 4.5 
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF FUTURE CHILD RESIDENTS TO SOIL 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Scenario Tlmeframe: Future 

Medium: Soll 

Exposure Medium: Surface Soil 

Exposure Point: Entire SWMU 17 

Receptor Population: Residents 

Receptor Age: Child 

Parameter Parameter Definttion 

Code 

Csoll Chemical Concentra~on In Soll 

IA Ingestion Rate of Soll 

Fl Fraction Ingested 

EF Exooiiure Frequency 

ED Exposure Duration 

CF Conver&lon Factor 

BW Body Weight 

AT·C Averaging nme (Cancer) 
AT·N Averaglna Time (Non-Cancer) 

Csoll· Chemical Concentration In Soil 

CF Conversion Factor 

SA Skin Surface Area 

AF Soll to Skin Adherence Factor 

ABS Dennal Absorption Factor (Solid) 

EF Exposure ·Frequency 

ED Exposure Duration 

BW Body Weight 

AT·C Averaging Time (Cancer) 

AT·N Averaging Time (Non-Cancer) 

Units 

ma/ko 

mg/day 

unltless 

da\i8/Year 

years 

kg/mg 

kg 

davs 
days 

mg/kg 

kg/mg 

cm21day 

mg/cm' 

unltlees 

da\i8/Year 

years 

kg 

dayS 

days 

NWS CHARLESTON, SOUTH CAROLINA 

AME AME CTE CTE 

Value Rationale/ Value Rationale/ 
Reference Reference 

95% UCL or Max USEPA, December 2002 95% UCL or Max USEPA, December 2002 

200 USEPA Region 4, May 2000 100 USEPA, May 1993 

1 USEPA Region 4, May 2000 1 USEPA, May 1993 

350 USEPA Region 4, May 2000 234 USEPA, May 1993 

6 USEPA Region 4, May 2000 2 USEPA, May 1993 

1.0E-06 - 1.0E-06 ---
15 USEPA Region 4, May 2000 15 USEPA Region 4, May 2000 

25,550 USEPA, Decamber 1989 25,550 USEPA, December 1989 
2,190 USEPA, December 1989 730 USEPA, Oecamber 1989 

95% UCL or Max USEPA, Decamber 2002 95% UCL or Max USEPA, December 2002 

1.oE-06 --- 1.0E-06 ... 
2,800 USEPA, July 2004 2,800 USEPA, July 2004 

0.2 USEPA, July 2004 0.04 USEPA, July 2004 

chemlCal specific USEPA. July 2004 chemlCal specific USEPA, July 2004 

350 USEPA Region 4, May 2000 234 USEPA. May 1993 

6 USEPA Region 4; May 2000 2 USEPA, May 1993 

15 USEPA Region 4, May 2000 15 USEPA Region 4, May 2000 

25,550 USEPA, Oecamber 1989 25,550 USEPA, December 1989 

2,190 USEPA, December 1989 730 USEPA, December 1989 

1 COi • Chronic, Dally Intake 

Daily Intake Calculatlons 
Ingestion Intake= (IA x Fl x EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I (BW x AD 

Cancer Ingestion Intake • AME = 1.1 OE-06 
Noncancer Ingestion Intake • AME = 1.28E·05 

Cancer Dermal Intake • AME = 3.07E-06 
Noncancer Dermal Intake • AME = 3.58E·05 

Cancer Ingestion Intake • CTE = 1.22E·07 
Noncancer Ingestion Intake • CTE = 4.27E·06 

Cancer Dermal Intake - CTE = 1.37E·07 
Noncancer Dermal Intake • CTE = 4. 79E·06 

• 

Intake Equation/ 

Modal Name 

Ingestion COi''' (mg/kg/day) = 
!:<1gil ~ 1a ~ F1 • EiF ~ 1rn • !:IF 

BWxAT 

U.S. EPA, December 1989 

Dennal COi'" (mg/kg/day) = 
!:;1gjl ~ !;jF ! §8 ~ 8F x At!§ x !;F x ED 

BWxAT 

U.S. EPA, December 1989 

• 



• 

E>cpoeure 
Route 

lngution 

Scerulrio nm.Ira""': Fultll'$ 
IMdium: Sci 
Exposure Modlum: Sud""• Soll 
E"""""'9 Point Enllre SWMU 17 
Receptor Population: Reoldenta 
R A :Child 

Chemical 
olPo!A!nllal 

Concern 

METHYLENE CHLORIDE 

TRICH.OROETHENE 
CIS-1,:!·0ICHLOROETHENE 
BENZO(A)ANTHFIACENE 

llENZO(A)PYAENE 
BENZO(B)FUJORANTHENE 

CAABAZOLE 
CHFIYSENE 
Oll!ENZO(A,H)ANTHFIACENE 
AROCl.OFl•1248 

AFIOCLOFH ?114 
AFIOCl.ClR-1260 
Al.PHA-BHC 
llETMIHC 
GAMMA-llHC (UNOANE) = BARIUM 
CADMIUM 
CHROMIUM 

COBALT 
COPPER 

LEAD 
MANGANESE 

MEFICURY 
NICKEL 
ZINC 

(lotal) 

SWMU17SSChlldResRME.xll Table7 

• 
TABLE 7.6 • REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON·CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL 
SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

NWS CHARLESTON, SOUTH CAROLINA 

Medium Medium Route Route EPC lnlake lnlake Reference Reference 
EPC ~PC EPC EPC Selected (Non-Cano81') (Non-(;ancer) Ooae 0....Unlta 
Value Unita Valufl Uni1a forHairatd Unlll 

Calculation (1) 

1AOE.02 mg.'kg 1.40E.02 mgkg M 1.llE-07 mg/kg-day 6.0E-()2 mg/kg-day 

3.20E+OO mg/kg 3,20E+OO mg.'kg M 4.1E.05 mg/kg-day S.OE.01 mi;kil-<laY 
2.50E.o2 m!>'kg 2.50E.o2 mg/kg M 3,2E.o7 mg.lkg-day 1.0E..02 ml>'kg-<iay 

1.00E+OO m!>'kg 1.00E+OO mg.'kg M 1.3E.OS mg/kg-day mg/kg-day 

7:4oE.01 m!>'l<g 7.40E.o1 ml>'l<g M 9.SE-06 mg/kg.<jay m~ 

· 1.fOE+OO mg/kg f,10E+OO m!>'kg M 1.4E..OS m!>'l<Q-day mg/kg-day 

4.50.E-OI mg/kg 4.SOE-01 m!>'l<g M s.ee.oe m!>'l<g-day ml>'l<g-day 
9.10E-01 mg/kg 9.10E..01 mgkg M 1.2E.OS m!>'kg-day m!>'kg-day 

I.SOE-Of m!>'kg 1.30E..01 ml>'l<g M 1.7E.o6 mg.ikg.day ml>'kg-day 
5.?0E-01 ml>'1<9 5.70E.01 mg/kg M 7.3E:OO mgkg-day mg/kg-day 

B.70E.01 mg/kg 8.70E.01 mg/kg M 1.1E.OS mg/kg-<iay 2.oe.os ml>'l<g-day 
3.6oe.01 m!>'kg 3.SOE-01 m!>'kg M 4.5E-06 m!>'l<g.day mg/kg-day 

a.?OE-04 mg/kg 6.70E-04 mg/kg M 8.6E.OO mg/kg-<iay ml>'kg-day 
9.00E-04 mg/kg 9.00E-04 mg/kg M 1.2E..OB mg/kg-<iay mg/kg-day 
B.?OE-04 mg.'kg 8.70E-04 mg.11<9 M 1.1E-06 rng/kQ-day 3.0E·04 mg/kg-day 

' 1.53E+04 mgkg 1.63E+04 ml>'l<g M 2.0E-01 m!>'l<IJ-daY 1.0E+OO mg/kg-day 
3.14E+01 mg/kg 3.14E+01 m!>'kg M 4.0E-04 ml>'l<g-day 4.0E-04 m~y 

5.ioe+OO ml>'1<g 5.20E+OO m!>'l<g M 6.0E·D5 mg.lklJ-day 3.0E-04 mg/kg-day 

6.95E+01 m!>'l<g U5E+01 m!>'l<g M 8.9E·04 ml>'l<g-day 2.0E-01 m~ 

1.26E+01 ml>'l<g 1.25E+01 ml>'1<g M 1.SE-04 m~y 5.0E-04 m~ 

5.IUE+01 mg/kg 6.04E+01 mg.lkg M 6.4E-04 m!>'l<IJ-<iaY 3.0E-03 mg/kg-day 

4.30E+OO mg/kg 4.30E+OO mg.'kg M S.SE-06 mg/kg-day 2.oe-02 ml>'l<g-day 

5 . .57E+02 m!>'l<g 5.57E+02 ml>'l<g M 7.IE-03 mg/kg-day 4.oe-02 mg/kg-day 
9.40E•01 mg/kg 9.40E+01 mg/kg M 1.2E-03 mg/kg-day mg/kg-day 

1.14E•02 mg/kg 1.14E+02 mg/kg M 1.5E-03 m!>'l<g-day 7.0E-02 mg/kg-day 
4.70E.01 mg/kg 4.70E.Ot ~ M . 6.0E-06 mg/kg-day 3.0E-04 m!>'l<Q-day 
8.37E+01 mgkg 8.37E+01 mg.lkg M 1.IE-03 mg/kg-day 2.oe-02 m!>'l<g-day 
5.31E+02 m!>'l<d 5.31E+02 mgkg M 6.BE-03 ""111u><!av 3.0E-01 malkn.day 

• 

Rafe re nee Reference Hazard 

Concentration Concentration Quotient 
Unita 

NA NA 3.0E-06 
NA NA 8.2E·05 
NA NA 3.2E·05 
NA l'JA 

NA NA 

NA NA 
NA NA 

NA NA 

NA NA 

NA NA 

NA NA 5.GE-01 
NA NA 

NA NA 

NA NA 
NA NA 3.?E·OS 
NA NA 2.oe-01 
NA NA · 1.oe.00 
NA NA 2.2E·01 
NA NA 4.4E·03 
NA NA 3.2E·01 
NA NA 2.1E·01 
NA NA 2.7E-03 
NA NA 1.SE-01 
NA NA 

NA NA 2.11:-02 
NA NA 2.oe-02 
NA NA 5.4E·02 
NA NA 2.3E-02 

2.81!+00 

9/20/2005 2:47 PM 



E"IJ08U'9 
Route 

Dtnnal 

Scenario Timeframa: Future 
Medium: Soil 
Exposure Medium: Surface Soll 
Exposure Point Entire SWMU 17 
Recaptor PopulaUon: Rasidenll 
Receptor Aoe: Child 

Chornical • 
of Potential 

Concam 

METHYLENE CHLORIDE 

TRICHLOROETHENE 
CIS·1,2·DICHLOROETHENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 

CARBAZOLE 
CHRYSENE 
DIBENZO(A,H)ANTHRACENE 
AROCLOR·1246 

AROCLOR·1254 

AROCLOR·1260 

ALPHA·BHC 
BETA.SHC 

GAMMA.SHC (LINDANE) 
ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 
CADMIUM 

CHROMIUM 

COBALT 
COPPER 

LEAD 
MANGANESE 

MERCURY 

NICKEL 
ZINC 

(total 

TABLE 7.5 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL 

. SWMU 17 - OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 
NWS CHARLESTON, SOUTH CAROLINA 

Modium Medium Route Roull EPC · lntak8 Intake Reference Rafe ranee Reference Reference 
EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration 
Value Unlll Value Unlll for Hazard Uni II Units 

Calculation (1) 

1.40E-02 mg/kg 1.40E-02 mg/kg M mg/kg-day 6.0E-02 mg/kg-day NA NA 

3.20E+OO mg/kg 3.20E+OO mg/kg M mg/kg-day 6.0E·01 mg/kg-day NA NA 

2.SOE-02 mg/kg 2.soE-02 mg/kg M mg/kg-day 1.oE-02 mg/kg-day NA NA 

1.00E+OO mg/kg 1.00E+OO mg/kg M 4.7E-06 mg/kg-day mg/kg-day NA NA. 

7.40E-01 mg/kg 7.40E-01 1119'kg M 3.4E-06 ml:l'kg-day mg/kg-day NA NA 

1.10E+oo. mg/kg 1.10E+OO ml>'kg M 6.1E-06 mg/kg-day mg/kg-day NA NA 

4.SOE-01 mg/kg 4.SOE-01 mg/kg M 2.1E-06 "'l>'l<g-day mg/kg-day NA NA 

9.10E-01 ml>'kg il.10E-01 mg/kg M 4.2E-06 mg/kg-day mlfkg-dey NA NA 

1.30E-01 m!fkg 1.30E-01 mg/kg M 6.1E-07 mg/kg-day mlfkg-day NA NA 

5.70E-01 m!1'kg 5.70E-01 mg/kg M 2.SE-06 mwkg-day mg/kg-day NA NA 

6.70E-01 m!fkg s.1oe-01 mg/kg M 4.4E-06 mg/kg-day 2.0E·05 mg/kg-day NA NA 

3.SOE-01 mg/kg 3.SOE-01 mg/kg M 1.&E-06 mg/kg-day mg/kg-day NA NA 

6.70E-04 mg/kg 6.70E-04 mg/kg M 2.4E-09 mg/kg-day mg/kg-day NA NA 

9.00E-04 mg/kg e.ooE-o4 mg/kg M 3.2E-09 mg/kg-day mg/kg-day NA NA 

6.70E-04 mg/kg 6.70E-04 mg/kg M 1.2E-09 mg/kg-day 3.0E·04 mlfkg-day NA NA 

1.53E+04 mg/kg 1.53E+04 mg/kg M mg/kg-day 1,0E+OO mg/kg-day NA NA 

3.14E+01 mg/kg 3.14E+01 mg/kg M ml>'kg-day' 6.0E-05 mg/kg-day NA NA 

5.20E+OO mg/kg 5.20E+oo "'l>'l<g M 5.&E-06 mg/kg-day 3.0E-04 mg/kg-day NA NA 

6.95E+01 mg/kg 6.95E+01 mg/kg M mg/kg-day 1.4E-02 mg/kg-day NA NA 

1.2se+01 mgltg 1.25E+01 mg/kg M 4.SE-07 mg/kg-day. 2.sE-os mg/kg-day NA NA 

5.04E+01 mgltg 5.04E+01 mg/kg M mg/k.g-day 7.5E-05 mg/kg-day NA NA 

4.30E+OO mg/kg 4.30E+oo "'l>'l<g M mg/kg-day 2.0E·02 mg'kg-day NA NA 

5.67E+02 mg/kg 5.57E+02 mg/kg M mg/kg-day 4.0E-02 mg/kg-day NA NA 

9.40E+01 mlfkg 9.40E+01 mg/kg M mg/kg-day mlfkg-day NA NA 

1.14E+02 mlfkg 1.14E+02 mgltg M mg/kg-day 2.8E-03 mg/kg-day NA NA 

4.70E-01 mg/kg 4,70E-01 mg/kg M mg/kg-day 2.1E·05 mg/kg-day NA NA 

8.37E+01 . mg/kg 8.37E+01 mg/kg M mg/kg-day B.OE-04 mg/kg-day NA NA 

5.31E+02 mo/kg 5.31E+02 mnll<n M mnll<n-day 3.0E·01 m•"'•-"av NA NA 

Total Huard Index Acroaa All E11poaure Routee/Pathwaya 
Dermal Ab§Qrp!lon Fraction fl'Q!!) So!llABSl IUSEPA July 20041· 

PAHs • 0.13 Araenlc • 0.03 

PCBa • 0.14 Cadmium· 0.00.1 

gamma·BHC • 0.04 

Other Peatlcldee • 0.1 

SWMU.hlldResRME.xls Table7 

Other Metals and Volatiles • not evaluated for dennal contact with soil. 

• 

Hazard 

Quotient 

2.2E-01 

4.2E-06 

1.9E·02 

1.6E·02 

2.SE-01 

3.1E+OO 

9/20/2005 2:47 PM • 
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E>cpoeura 
Rout. 

.· 
lngHllon 

. 

• 
TABLE 8.5 • REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTIJRE CHILD RESIDEtn'S TO SURFACE SOIL 
SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

SC$nario ;.,..frame: Fulln 
Medium; Soil 
e_ ... Medium: Surf ... $oij 

E""°"ure Point Entire SWMU 17 
AeceplOr Popula!IQn; Reoidant. 
Recepior "'""' Child · 

Chemical 
of Potential 

Concam 

METHYLENE CHLORIDE 
TRlCHLOROETHENE 
CIS-1,2-0ICHLOROETHENE 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZ~)FlUORANTHENE 

CAABAZOLE 
CHRYSENE 
OIBENZO(A,H)ANTHRACENE 

AAOCLOR·12411 

AAOCLOA·1254 
AROCLOR·1260 
Al.PHA-BHC 

Bl!TA·BHC 
GAMMA·BHC (LINOANE) 

Al..UMINUM 
ANTIMONY 
ARSENIC 

BARIUM 
CADMIUM 

. CHROMIUM 
COBALT 
COPPER 
LEAD 
MANGANESE 
MERCURY 
NICKEL 

ZINC 
(tolal) 

Medium M<ldlum 
EPC EPC 
Value Unila 

1.40E-02 l'l'll1ka 
3.20E+OO mg'kg 
2.SOE-02 m9'kg 

1.00E+OO mg'kg 
7.40E-01 mgl1<g 
1.10E+OO m9'kg 

4.SOE-01 mg/kg 

9.lOE-01 mglkg 

1.31JE-01 mglkg 
5.70E-01 mg'kg 

8.70E-01 mglkg 
3.SOE-01 mglkg 

6.706-04 mg/kg 

9.006·04 mf1l<g 
8.706-04 mg/kg 
1.53E+04 mg/kg 
3.14E+01 mg'kg 

5.20E+OO mf1l<g 
8.95E+01 mg/kg 

1.26E+01 mg/kg 

s.04E+01 mg/kg 

4.30E+OO mg/kg 

S.57E+o2 mg/kg 
9.40E+01 mg/kg 
1,14E+02 mg/kg 

4.7-0E-01 mg/kg 

8.37E+01 mg/kg 

S.31E+02 ....vlcn 

NWS CHARLESTON, SOUTH CAROLINA 

Route Roule EPC Selected ln!ake Intake Cancer Slope 
EPC EPC for Riek (Gane.., (Cancerj Factor 
Value Unlls calculalio<l (1) Unite 

1,40E-02 mg/kg M 1.se-oa mg/kg-day 7.SE-o3 
3.20E+OO mo'l<g M 3.SE-00 mg/kg-day 1.3E-02 
2.SOE-02 mo'l<g M 2.7E-06 n>Wkg-day 
1.00E+OO mo'l<g M 1.1E·06 mg.'l<g-c:lay 7.3E-01 
7,40E-01 mg/kg M e.1E-07 mg/kg-day 7.3E+OO 
1.10E+OO mg/kg M 1.ZE-06 mg/kg-day 7.3E-01 
4.SOE-01 mg/kg M 4.96-07 mg/kg-day 2.0E-02 
9.10E-01 rngll<g IA 1.0E-06 mg/kg-day 7.3E-o3 
1.30E-01 mo'l<g M lAE-07 mg/kg-day 7.3E+OO 
5.70E-01 mglkg M 6.26-07 mg/kg.day 2.0E+oo 
8.70E-01 mo'l<g M 9.56-07 mglkg-c:lay 2.06+00 
3.506-01 m~ M 3.8E-07 mglkg-c:tay 2.06+00 
8.70E-04 mg/kg M 7.3E·10 mglkg-day 6.36+00 
9.006-04 mg/kg M 9,9E·10 mglkg-c:lay 1.86+00 
8.70E-04 mg/kg M 9.SE·10 mg/l<g-c:tay 1.36+00 
1.53E+04 m~ M 1.7~-02 mg/kg-day 
3.14E+01 mg/kg M 3.4E-OS mg/kg-day 
S.20E+OO m~ M S.7E-OO mg/kg-day 1.SE+OO 
e.956+01 mg/kg M 7.8E-05 mg/kg-day 
1.25E+01 mg/kg M l.4E-05 mg/kg-day 
5.04E+01 mg/kg M S.SE-05 m!l'kg-c:lay 
4.30E+OO mg/kg M 4.1E'-o6 ITlg/l!O-c:lay 
5.67E+02 mg/kg M 6,1E-04 mglko<lay 
9.406+01 mg/kg M 1.0E-04 mglko<lay 
1.146+02 mg/kg M 1.2E-04 mglkg-day 
4.70E-01 mglkg M UE-07 mglkg-c:lay 
8.376+01 mg/kg M 9.26-05 mglkg-day 
S.31E+02 mnlkn M &.eE-04 mnn.~v 

SWMU17SSChildResRME.xls Ta~B 

• 

CancorSlope cancer 
Faclor Unila Alak 

(mg11<g-<1ayr 1.2e-10 
{mglkg-c:tayr' 4.6E-Oll 
(mg/kg-day)" 
(mglkg-c:lay)" a.oe-01 
(mg/kg-day)" 5.96-06 
(mglkg-c:tay)" 8.8E-07 
(mg/kg-day)" 9.9E-09 
(mgl1<g-c:lay)" 7.36·09 
(mglkg-c:tayr' 1.0E·06 
(mg/kg-day)'' l.2E·06 
(mglkg-dayr' 1.96-06 
(mg/kg-day)'' . 7.7E·07 
(mg/kg-day)"' 4.SE-09 
(mglkg.day)" 1.8E·09 
(mg/kg-day)" 1.2E-09 
(mg/kg-day)'• 
(mg/kg-day)'' 

(mg/kg-day)" a.5E-o6 
(mg/kg-day)'' 

(mg/kg-day)'' 
(mglkg-day)'' 
{mg/l<g-day)'' 
(mg/kg-day)'' 
(m~kg-c:lay)'' 

(mglkg-day)'' 
(mg/kg-day)"' 

(mg/kg-day)'' 
(mg/kg-day)'' 

. 2.1E-OS 

9/20/2005 2:47 PM 



Exp<nure 
Route 

Dermal 

TABLE 8.5 • REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL 

SWMU 17 • OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Scenario Tlmeframe: Future 
Medium: sou 
Exp<nute Medium: Surla.,. Soll 
Exp<nure Point EnUra SWMU 17 
Receptor Population: Reaidtnta 
Receplof Aae: Child 

Chemical 
or Potential 

Concern 

METHYLENE CHLORIDE 
TRICHLOROETHENE 
CIS-1 ,2-DICHLOROETHENE 

BENZO(A)ANTHAACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

CARBAZOLE 

CHRYSENE 

DIBENZO(A,H)ANTHAACENE 

AROCLOR-1248 

AROCLOA-1254 
AAOCLOR-1260 

ALPHA-BHC 

BETA-BHC 
GAMMA-BHC (llNOANE) 
ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

COBALT 
COPPER 

LEAD 

MANGANESE 

MERCURY 

NICKEL 

ZINC 

(total) 

Medium Medium 
EPC EPC 
Value Units 
.. 

1.40E-02 ml>'kg 
3.20E+OO mg/kg 

2.soE-02 mg/kg 

1.00E+OO mglkg 

7.40E-01 ml>'kg 

1.10E+OO mg/kg 

4.60E-01 mg/kg 

9.10E-01 mg/kg 

1.30E-01 ml>'kg 
5.70E-01 ml>'kg 

B.70E-01 mg/kg 

3.SOE-01 mg/kg 

8.70E-o4 ml>'kg 
9.00E-o4 mg/kg 

B.70E-o4 ml>'kg 

1.63E+04 mg/kg 

3.14E+01 mg/kg 

5.20E+OO mg/kg 

8,95E+01 mg/kg 

1.2SE+01 1n9'kg 

S,04E+01 ml>'kg 

4.30E+OO mg/kg 

5.67E+02 mg/kg 

9.40E+01 mg/kg 

1.14E+02 mg/kg 

4.70E-01 mg/kg 

B.37E+01 ml>'kg 

S.31E+02 mnlkn 

NWS CHARLESTON, SOUTH CAROLINA 

Aouta Routa EPC Saloctod Intake Intake Cancer Slope 
EPC EPC for Risk (cancer) (cancer) Factor 
Value Unita Calculation (1) Unita 

1.40E-Q2 mgikg M ml>'kg-day 7.SE-o:l 
. 3.20E+OO mg/kg M mg/kg-day 1.3E-Q2 

2.soE-02 ml>'kg M ml>'kg-day 

1,.00E+OO mg/kg M 4.0E-07 mg/kg-day 7.3E-01 

7.40E-01 ml>'kg M 3.0E-07 ml>'kg-day 7.3E+OO 

1.10E+OO ml>'kg M 4.4E-07 mg/kg-day 7.3E-01 

4.SOE-01 mg/kg M 1.BE-07 mg/kg-day 2.oE-02 

9.10E-01 mg/kg M 3.BE-07 mg/kg-day 7.3E-o3 

1.30E-01 mg/kg M 5.2E-08 mg/kg-day 7.3E+OO 
5.70E-01 mg/kg M 2.4E-07 mg/kg-day 2.0E+OO 

8.70E-01 ml>'kg M 3.7E-07 mg/kg-day 2.0E+OO 
3.SOE-01 mg/kg M 1.5E-07 mg/kg-day 2.0E+OO 
6.70E-04 ml>'kg M 2.1E-10 ml>'kg-day 8.3E+OO 
9.00E-o4 ml>'kg M 2.8E·10 ml>'!<g-day 1.SE+OO 

8.70E-o4 mg/kg M 1.1E·10 mg/kg-day 1.3E+OO 

1.53E+04 mg/kg M mg/kg-day 
3.14E+01 mg/kg M mg/kg-day 

5.20E+OO mg/kg M 4.BE-07 Ing/kg-day 1.SE+OO 

B.95E+01 mg/kg M mg/kg-day 

1.25E+01 mg/kg M 3.BE-08 ml>'!<g.c:Jay 
S.04E+01 mg/kg M mg/kg-day 

4.30E+OO mg/kg M mg/kg-day 

5.57E+02 ml>'kg M ml>'!<g-day 
9.40E+01 ml>'kg M ml>'!<g-day 
1.14E+02 mgll<g M mg/kg-day 
4.70E-01 mg/kg M ml>'kg-day 
B.37E+01 mg/kg M mg/kg-day 
5.31E+02 mnlkn M mglka-dav 

Cancer Slope 
Factor Unlta 

(ml>'!<g-day)· 

(ml>'kg-dayr' 
(ml>'kg-dayr' 
(mg/kg-day)'' 

(ml>'kg-dayr' 
(mglkg-day)"1 

· (ml>'kg-day)'' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg-day)"' 
(mg/kg-day)"' 

(mg/kg-day)"' 

(ml>'kg-day)'' 
(mg/kg-day)'' 
(mg/kg-day)"' 

(mg/kg-day)"' 

(ml>'kg-day)"' 

(mg/kg-day)'' 

(ml>'kg-day)'' 
(mg/kg-day)·' 

(mg/kg-day)'' 

(mg/kg-day)'' 

{mg/kg-day)"' 

(ml>'kg-day)"' 

(mg/kg-day)·' 

(mg/kg-day)"' 

(mg/kg-day)"' 

Total Rlak A•rou AH Expoaura Routea/Pathwaya 

Dermal Absomllon f(icllon from SoHIABSl IUSEPA, July 2QQ4l: 

PAHs • 0.13 Arsenic • 0.03 
PCBs • 0.14 cadmium· 0.001 
gamma·BHC • 0.04 Other Metals and Volatiles • not evaluated for dermal contact with soil. 
Other Pestlckl• • 0.1 

-SWMU1.ildResRME.xls Tables • 

Ganeer 
Risk 

2.9E-07 

2.2E-06 

3.2E-07 

3.6E-09 

2.6E-09 

3.BE-07 

4.9E-07 

7.5E·07 
3.0E-07 

1.3E-09 
5.0E-10 

1.4E-10 

7.2E-07 

5.4E-oa 
2.7E-05 



• 

Expoeure 
Route 

Ingestion 

( 

Scenario Tlmeframe: Future 
Medium: Soil 
Exposure Medium: Surface Soll 
Exposure Point Endre SWMU 17 
Receptor Population: Reaiden11i 
Receptor Age: Child 

Chemical 
ol Potandai 

Concern 

METHYLENE CHLORIDE 

TRICHLOROETHENE 

CIS·1.2-0ICHLOROETHENE 
BENZO(A)ANTHRACENE 

BENZO(A)PVRENE 

BENZO(B)FLUORANTHENE 

CARBAZOLE 

CHRYSENE 
DIBENZO(A,H)ANTHRACENE 

AROCLOR·1248 

AROCLOR·1254 

AROCLOR· 1280 

ALPHA·BHC 

BETA·BHC 
GAMMA-BHC (LINDANE) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

COBALT 
COPPER 

LEAD 

MANGANESE 

MERCURY 
NICKEL. 

ZINC 
(total) 

SWMU17SSChildResCTE.xls Table7 

• 
TABLE 7.58 • CENTRAL TENDENCY EXPOURE (CTE) 

CALCULATION OF NON·CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL 
SWMU 17 •OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

NWS CHARLESTON, SOUTH CAROLINA 

Medium Medium Route Route EPC Intake in bike Reference Reference 
EPC EPC EPC EPC Selactad (Non.Cancer) (Non.Cancer) Dose DoeeUnlta 

Value Unlta Value Unita lorHazerd Unlta 
Calculation (1) 

1.40E-02 .ml>'kg 1.40E-02 m!>'kg M S.OE-08 m!>'kg-day 6.0E-02 ml>'kg-clay 

3.20E+OO ml>'kg 3.20E+OO ml>'kg M 1.4E-05 ml>'kg-clay 5.0E-01 mg/kg-clay 

2.50E-02 mg/kg 2.SOE-02 mg/kg M 1.1E-07 ml>'kg-clay 1.0E-02 ml>'kg-clay 

1.00E+OO mg/kg 1.00E+OO mg/kg M 4.3E·08 mg/kg-day mg/kg-clay 

7,40E-01 mg/kg 7,40E-01 mg/kg M 3.2E-08. mg/kg-clay mg/kg-clay 

1.10E+OO mg/kg 1.10E+OO mg/kg M 4.7E-08 mg/kg-day mg/kg-clay 

4.SOE-01 mg/kg · 4.50E-01 m!>'kg M 1.9E-08 mg/kg-day mg/kg-clay 

9.10E-01 ml>'kg 9.10E-01 mg/kg M 3.9E-08 mg/kg-clay mg/kg-clay 

1,30E·01 mg/kg 1.30E-01 mg/kg M 5.6E-07 m!>'kg-clay mg/kg-clay 

5.70E·01 mg/kg 5.70E-01 mg/kg M 2.4E-06 m!>'kg-clay mg/kg-clay 

8.70E-01 mg/kg a.70E-01 mg/kg M 3.7E-06 m!>'kg-clay 2,0E-05 mg/kg-clay 

3.SOE-01 mg/kg 3.50E-Q1 mg/kg M 1.SE-08 mg/kg-clay mg/kg-clay 

6.70E-04 ml>'kg 6.70E-04 mg/kg .. M 2.9E-09 mg/kg-clay mg/kg-clay 

9.00E-04 mg/kg 9.00E-04 mg/kg M 3.BE-09 ml>'kg-clay mg/kg-clay 

B.70E-04 ml>'1<9 B.70E-04 mg/kg M 3.7E-09 m!>'l<Q-clay 3.0E·04 mg/kg-clay 

1.53E+04 ml>'kg 1.53E+04 mg/kg M 6.SE-02 mg/kg-clay 1.0E+OO ml>'kg-clay 
3.14E+01 ml>'kg 3.14E+01 mg/kg M 1.3E'04 mg/kg-clay 4.0E-04 mg/kg-clay 

5.20E+OO mg/kg 5.20E+OO mg/kg M 2.2E-OS m!>'kg-clay 3.0E·04 mg/kg-clay 

6,95E+01 m!>'kg 6.95E+01 m!>'kg M 3.0E-04 mg/kg-clay 2.oe-01 mg/kg-clay 

1.25E+Ot m!>'kg 1.25E+Ol m!>'kg M 5.3E-05 ml>'kg-clay 5.0E-04 ml>'kg-clay 
5.04E+01 mg/kg 5.04E+01 mg/kg M 2.2E-04 mg/kg-clay_ 3.0E-03 mg/kg-clay 

4.30E+OO mg/kg 4.30E+OO ml>'kg M 1.BE·05 mg/kg-clay 2.0E·02 ml>'kg-clay 
5.57E+02 mg/kg 5.57E+02· mg/kg. M 2.4E-03 mg/kg-clay 4.0E-02 mg/kg-clay 

9.40E+01 m!>'kg 9,40E+01 mg/kg M 4.0E·04 mg/kg-clay mg/kg-clay 

1.14E+02 mg/kg 1.14E+02 ml>'kg M 4;9E-04 ·mg/kg-clay 7.0E-02 ml>'kg-clay 
4.70E-01 mg/kg 4.70E-01 mg/kg M 2.0E-08 ml>'kg-clay 3.0E·04 mg/kg-clay 

8.37E+01 mg/kg 8.37E+01 mg/kg M 3.6E-04 m!>'kg-clay 2.0E·02 mg/kg-clay 
5.31E+02 mn/kn 5.31E+02 innll<n M 2.3E·03 mglk.,....v 3.0E-01 mnll<"""'v 

• 

Reference Reference Hazard 
Concentration Concentration Quotient 

Unlta 

NA NA 1.0E-06 
NA NA 2.7E-05 
NA NA 1.1e-os 
NA NA 

NA NA 

NA. NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 1.9E·01 
NA NA 

NA NA 

NA NA 

NA NA 1.2e-0s 
NA NA 6.SE-02 
NA NA 3.4E-01 
NA NA 7.4E·02 
NA NA 1.5E·03 
NA NA 1.1E·01 
NA NA 7.2E·02 
NA NA 9.2E-04 
NA NA 6.0E·02 
NA NA 

NA NA 7.0E-03 
NA NA 6.7E·03 
NA NA 1.BE-02 
NA NA 7.6E-03 

9.4E-01 
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Exposure 
Roule 

Dermal 

Scenario Tlmaframe: Fulure 
Medium: Soil 
Exposure Madlum: Surface Seil 
Exposure Point Enti"' SWMU 17 
Receptor Population: Raaldenta 
Receptor Aae: Child 

Chemical 
of Polential 

Concem 

METHYLENE CHLORIDE 

TRICHLOROETHENE 

CIS·1,2·DICHLOROETHENE 

BENZO(A}ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B}FLUORANTHENE 

CARBAZOLE 

CHRYSENE 
OIBENZO(A,H)ANTHRACENE 

AROCLOR·1248 

AROCLOR·1264 

AROCLOR·1260 

ALPHA-BHC 

BETA-BHC 
GAMMA-BHC (LINOANE) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

LEAD 
MANGANESE. 
MERCURY 

NICKEL 

ZINC 

(totaQ 

TABLE 7.5a • CENTRA'- TENDENCY EXPOURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 
NWS CHARLESTON, SOUTH CAROLINA 

Medium Medium Route Roule EPC Intake Intake Reference Reference 
EPC EPC EPC EPC Selecled (Non.canoe~ (Non·Cancer) Do•• Dose Unlta 

Value Unlta Value Unita for Hazard Unita 
Calculation (1) 

uoe.02 mgllcg 1.40E.02 mgllcg mg/kg-day 8.0E.02 mgllcg-day 

3.20E+OO mgllcg 3.20E+OO mgllcg mgllcg-day 5.0E.01 mg/kg-day 

2.50E.02 mgllcg 2.50E.02 mgllcg mgllcg-day 1.oE-02 mg/kg-day 

1.00E+OO mgllcg 1.00E+OO mgllcg 6.2E.07 mg/kg-day mgllcg-day 

7.40E.01 mgllcg 7.40E.01 mg/kg 4.&E.07 mgllcg-day mgllcg-day 

1.10E+OO mgllcg 1.10E+OO mg/kg 8.SE.07 mgllcg-day mg/kg-day 

4.SOE-01 mgllcg 4.50E.01 mgllcg 2.BE-07 mgllcg-day mgllcg-day 

9.10E.Q1 rngllcg e.1oe.01 mg/kg 6.7E.07 mgllcg-day mgllcg-day 

1.30E.01 mg/kg 1.30E.01 mgllcg 8.1E.Q8 mgllcg-day mg/kg-day 

5.70E.01 rngllcg 5,70E.01 mgllcg 3.SE-07 mg/kg-day mg/kg-day 

B.70E.01 mgllcg B.70E.Q1 mgllcg 5.BE-07 mg/kg-day 2.0E-05 mg/kg-day 

3,50E.01 mgllcg 3.SOE.01 mgllcg 2.3E.07 mg/kg-day mgllcg-day 

8.70E.o4 mgllcg 8.70E.o4 mgllcg 3.2E·10 mgllcg-day mg/kg-day 

9.00E.o4 mgllcg 9.00E.o4 mgllcg. M 4.3E·10 mgllcg-day • mgllcg-day 

s.1oe:o.i mgllcg 8.7oE.o4 mgllcg M 1.7E·10 mgllcg-day 3.0E.o4 mgllcg-day 

1.53E+04 mgllcg 1.53E+04 mgllcg M mgllcg-day 1.0E+OO mgllcg-day 

3.14E+01 mgllcg 3.14E+01 mgllcg M mgllcg-day 6.0E.QS mgllcg-day 

5.20E+OO mgllcg 5.20E+OO mg/kg M 7.SE-07 mgllcg-day 3.0E·04 mg/kg-day 

. &.95E+01 mgllcg 8.95E+01 mg/kg M mgllcg-day 1.4E·02 mg/kg-day 

1.26E+01 mg/kg 1.25E+01 mg/kg M ·8.0E.QB mgllcg-day 2.5E.()5 mg/kg-day 

6.04E+01 rngllcg 5.04E+01 mg/kg M mgllcg-day 7.5E.Q5 mgllcg-day 

4.30E+OO mg/kg 4.30E+OO mgllcg M mgllcg-day z.oe.oa mgllcg-day 

6.57E+02 mgllcg 5.57E+02 mg/kg M mg/kg-day 4.0E-02 mg/kg-day 

9.40E+Of me>'ki 9.40E+01 mg/kg M mg/kg-day mg/kg-day 

1.14E+02 mgl1cg 1.14E+02 mg/kg M mg/kg-day 2.BE-03 mgllcg-day 

4.70E.Q1 mgllcg 4.70E.01 mg/kg M mgllcg-day 2.1E.06 mgllcg-day 

8.37E+01 mgllcg 8.37E+01 rngl1cg M mg/kg-day a.OE.o4 mgllcg-day 

5.31E+02 ma/lea 5.31E+02 ma/lco M molko-day 3.0E-01 mo/ko-dav 

Reference Reference 
Concentration Concentration 

Unlle 

NA NA 

NA NA 
NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 
NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA 'lA 
NA NA 

NA NA 

Total Hazard Index AcroH All Expoaure RouteeJP1thway1 
Denna! Ab§orptlon Fraction from So!!!ABS\ IUSEPA July 2004\' 

PAHs • 0.13 Arsenic· 0.03 

PCBa • 0.14 

garnmli-i!HC • 0.04 
Other PesUclde& • 0.1 

SWMU.hildResCTE.xls Table7 

Cadmium • 0.001 

Other MetaJs and Voladles • not evaluated for darmal contact with son. 

• 

Hazard 
Quotient 

2.9E·02 

5.6E·07 

2.5E·03 

2.4E.03 

3.4E.02 

9.7E·01 



• 

Expoaure 
Route 

Ingestion 

• 
TABLE a.Sa. CENTRAL TENDENCY EXPOURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL 
SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Scenario Tlmeframe: Future 
Medium: ·Soil 
Eicpoauro Medium: Surface Soll 
Exposure Point Entire SWMU 17 
Receptor Population: Rosidenll 
Raceotor Aae: Child 

Chemical 
of Potential 

Concern 

MEiHYl.ENi:: CHLORIDE 
TRICHLOROETHENE 
CIS-1.2-0ICHLOROETHENE 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 

CARBAZOLE 
CHRYSENE 
DIBENZO(A,H)ANTHRACENE 
AROCLOR-1248 

AROClOR·1254 

AROCLOR·1260 

ALPHA-BHC 

BETA·BHC 

GAMMA-BHC (LINDl\NE) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

CADMIUM 
CHROMIUM 

COBALT 
COPPER 

LEAD 

MANGANESE 
MERCURY 
NICKEL 

ZINC 
(total) 

Medium Medium 
EPC EPC 

Value Unill 

1.40E-02 mg/kg 
3.20E+OO m!ikg 
2.SOE-02 m!ikg 
1.00E+OO mg/kg 
7.40E-01 mg/kg 
1.10E~OO mg/kg 

4.SOE-01 mg/kg 
9.10E-01 mg/kg 

1,30E-01 mg/kg 

5.70E-01 mg/kg 

8.70E-01 mg/kg 

3.SOE-01 mg/kg 

8.70E-04 m!ikg 
9.00E-04 m!ikg 
8.70E-04 m!ikg 
1.53E+04 m!ikg 
3.14E+o1 mg/kg 

6.20E+OO mg/kg 

8.95E+01 mg/kg 

1.25E+OI mg/kg 
5.04E+Of mg/kg 

4.30E+OO mglkg 

5.57E+02 mglkg 
9.40E+01 mglkg 

1.14E+02 mg/kg 

4.70E-01 mg/kg 

B.37E+01 mg/kg 

5.31E+02 mglka 

NWS CHARLESTON, SOUTH CAROLINA 

Route Route EPC Selected lnllke Intake Cancer Slope 
EPC EPC ·for Risk (Cancer) (cantor) Factor 

Value Unill Calculation (1) Unill 

1.40E-02 mglkg M 1.7E-09 mg/kg-day 7.SE-03 
3.20E+OO mglkg M 3.9E-07 mg/kg-day 1.3E·02 

21soe-02 mglkg M 3.1E·09 mg/kg-day 
1.00E+OO mglkg M 1.2E·07 mlikg-day 7.3E·01 
7.40E-01 mglkg M 9.0E-08 mg/kg-day 7.3E+OO 
1.10E+OO mglkg M 1.3E-07 mg/kg-day 7.3E-01 
4.SOE-01 mg/kg M 6.SE-08 mlikg-day 2.0E-02 
e.1oe-01 mg/kg M 1.1E-07 mg/kg-day 7.3E-03 
1.30E-01 m!ikg . M 1.6E-OB m!ikg-day 7.3E+OO 
5.70E-01 m!ikg M 7.0E-08 mg/kg-day 2.0E+OO 
8.70E-01 mg/kg .M 1.1E-07 m!ikg-day 2.0E+OO 
3.SOE-01 mg/kg M 4.3E-08 m!ikg-day 2.0E+OO 
8.70E-04 mg/kg M 8.2E·11 mglkg-day 6.3E+OO 
9.00E-04 mg/kg M UE-10 mg/kg-day 1.8E+OO 

8.70E-04 mg/kg M 1.1E·f0 mg/kg-day 1.3E+OO 
f.53E+04 mg/kg M 1.9E-03 mg/kg-day 
3.14E+01 mg/kg M 3.BE-06 m!ikg-day 
5.20E+OO mg/kg M 6.3E-07 mg/kg-day 1.SE+OO 
6.95E+01 mg/kg M 8.5E·06 mg/kg-day 
1.25E+OI mg/kg M I.SE-OB mg/kg-day 
5.04E+01 mg/kg M 6.2E-OB mg/l<g-day 
4.30E+OO mg/kg M 5.3E-07 mg/kg-day 

5.57E+02 mg/kg M 6.BE-05 mg/kg-day 
9.40E+OI mg/kg M 1.IE-06 mg/kg-day 
1.14E+02 mg/kg M 1.4E-05 mg/kg-day 

4.70E-01 m!ikg 'M 6.7E-08 mlikg-day 
8.37E+01 mg/kg M 1.0E-OS mg/kg-day 
5.31E+02 ma/Im M 6.SE-06 ma/ka-dav 

SWMU17SSChlldResCTE.xls Tables 

• 

Cancer Slope Cancer 
FactorUnil& Risk 

1m., • .,-uayf 1.3E·11 
(mg/kg-day)"' 5.1E·09 
(mg/kg-day)'' 
(mg/kg-day)"' B.9E·OB 
(mg/kg-<layr' 6.6E-07 
(mg/kg-day)'' 9.BE-OB 
(m!ikg-<layr' 1.1E-09 
(mg/kg-day)'' 8.1E·10 
(m!ikg-day)"' 1.2e-01 
(mg/kg-day)" 1.4E·07 
(mg/kg-day)'' 2.1E-07 
(mg/kg-day)'' 8.5E-08 
(mg/kg-day)"' 5.2E·10 
(mglkg-dayr' 2.0E·10 
(mg/kg-day)"' 1.4E·IO 
(mg/kg-<layr' 
(mg/kg-day)" 
(mg/kg-day)'' 9.SE-07 
(mg/kg-day)"' 

(m!ikg-dayr' 
(m!ikg-day)" 
(mg/kg-day)'' 
(mg/kg-day)'' 
{mg/kg-day)'' 

(mg/kg-day)'' 

(mg/kg-day)'' 
(mg/kg-day)"' 

(mg/kg-day)"' 
2.4E-06 
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Exposure 
Route 

Dermal 

TABLE 8.58 • CENTRAL TENDENCY EXPOURE (CTE) 
CALCULATION.OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Scenario Timeframe: Future 
Medium: SoH 
Ex~ure Medium: Surface Soil 
Expo8ure Point: Entire SWMU 1 T 
R8C8Ptor Population: Reaidanta 
Receptor Age: Child 

Chemloal 
of Potential 

Concern 

METHYLENE CHLORIDE 
TRICHLOROETHENE 

CIS-1,2-0ICHLOROETHENE 
BENZO(A)ANTHRACENE 
BENZO(A)PVRENE 
BENZO(B)FLUORANTHENE 
CARBAZOLE 
CHRVSENE 
DIBENZO(A,H)ANTHRACENE 
AROCLOR·1248 

AROCLOR·1264 
AROCLOR· 1260 

ALPHA-BHC 
BETA-BHC 
GAMMA-BHC (LINDANE) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

CADMIUM 
CHROMIUM 
COBALT 
COPPER 
LEAD 
MANGANESE 

MERCURY 
NICKEL 
ZINC 

totaO 

Medium Medium 
EPC EPC 
Value Unlta 

1.40E-02 mg/kg 
3.20E+OO mg/kg 

2.SOE-02 mg/kg 

1.00E+OO mg/kg 

7.40E-01 ml>'kg 
1.10E+oo mg/kg 
4.SOE-01 mg/kg 
9.10E-01 mg/kg 

i.30E-01 mg/kg 

5.TOE-01 mg/kg 

8.70E-01 mg/kg 
3.SOE-01 mg/kg 
8.70E-o4 mg/kg 
Q.OOE-o4 rnglkg 
e.70E-o4 mg/kg 
1.53E+04 ml>'kg 
3.14E+01 mg/kg 
5.20E+OO rnglkg 
6.DSE+01 mglkg 

1.26E+01 mg/kg 

6.04!'+01 ml>'kg 
4.30E+OO rnglkg 
5.57E+02 mg/kg 

e.40E+01 mg/kg 

1.14E+02 mg/kg 

4.70E-01 mg/kg 
8.37E+01 mg/kg 
5.31E+02 ,,,,,/kg 

NWS CHARLESTON, SOUTH CAROLINA 

Route Route EPC Selected lntaka In lake Cancer Slope 
EPC EPC for Risk (Cancer) (Cancer) Factor 
Value Unlta Calculatton (1) UAita 

1.40E-02 ml>'kg M mg/kg-day 7.SE-03 
3.20E+OO mg/kg M ml>'lcg-day 1.3E-02 

2.SOE-<>2 mg/kg M mg/kg-day 

1.00E+OO mg/kg M 1.SE-08 ml>'lcg-day 7.3E·01 
7.40E-01 mg/kg M 1.3E-08 ml>'lcg-day 7.3E+OO 
1.10E+OO mg/kg M 2.oe-oe mg/kg-day 7.3E-01 
4.SOE-01 mg/kg M 8.0E-09 mg/kg-day 2.oe-02 
9.10E-01 mg/kg M 1.6E-08. ml>'lcg-day 7.3E·03 
1,30E-01 ml>'kg M 2.3E·09 mg/kg-day 7.3E+OO 
6.70E-01 ml>'kg M 1.1e-oe mglk~ay 2.0E+OO 
8.70E-01 mg/kg M 1.7E.()8 mg/kg-day 2.0E+OO 
3.SOE-01 mg/kg M 6.7E-09 mg/kg-day 2.0E+OO 
6.70E-o4 ml>'kg M 9.2E·12 mg/kg-day 6.3E+OO 
9.00E-o4 mg/kg M 1.2E·11 .ml>'lcg-day 1.8E+OO 
8.70E-o4 mg/kg M UE-12 ml>'k~ay 1.3E+OO 
1.53E+04 mg/kg M mglk~ay 

3.14E+01 mg/kg M mg/kg-day 
5.20E+OO ml>'kg M 2.1E-08 mg/kg-day 1.SE+OO 
e.ese+-01 mg/kg M mg/kg-day 
1.26E+01 ml>'kg M 1.7E-09 mg/kg-day 
6.04E+01 ml>'kg M ml>'kg-day 
4.30E+OO mglkg M mg/kg-day 
5.67E+02 ml>'lcg M ml>'lcg-day 
9.40E+01 mglkg M mg/kg-day 

1.14E+02 ml>'kg M mg/kg-day 
4.70E-01 ml>'kg M ml>'lcg-day 
6.37E+01 mg/kg M mg/kg-day 
5.31E+02 ma/kg M mnlkn-dav 

Cancer Slope 
Factor Units 

(mg/kg-day)"' 
(mglk~ay)'' 

(ml>'kg-day)"' 
(mg/kg-day)"' . 

(mg/kg-day)"' 
(mglk~ay)"' 

(mg/kg-day)"' 
(mg/kg-day)'' 
(mg/kg-day)"' 

(mg/kg-day)"' 
(ml>'kg-day)"' 
(ml>'kg-day)"' 

(mglkg-dayr' 
(mg/kg-day)'' 
(mg/kg-day)"' 
(mg/kg-day)"' 
(mg/kg-day)"' 
(mg/kg-day)'' 
(mg/kg-day)"' 

(mglk~ay)"1 

(mg/kg-day)"' 
(mg/kg-day)"' 
(mglk~ay)"1 

(mg/kg-day)"' 

(mglk~ayr' 

(mglk~ay)"1 

(mg/kg-day)"' 
(mg/kg-day)"' 

Tollll Riek Aorou AH Ex"°""" Routn/Pathwaya 
D&!DJaJ AbsomllQO Fractfon from So!l(ABSl IUSEPA July 2004)• 

PAHS • 0.13 Arsenic • 0.03 
PCBs • 0.14 Cadmium • 0.001 
garnme-BHC • 0.04 Other Metals and VOiatiies • not evaluated for dermal COntl!ct with soil. 
Other Pesticides.· o. 1 

SWMU1.hlldResCTE.xls Tables • 

Cancer 
Risk 

1.3E-08 

9.6E·08 
1.4E-08 
1.&E-10 
1.2E·10 
1.7E-08 

2.2E-08 
3.3E-OO 

1.3E-08 
5.8E·11 
2.2E·11 
6.2E·12 

3.2E-08 

2.4E-07 
a.1111 



• • 

Exposure Roull! 

Inhalation 

TABLE4.6 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF CONSTRUCTION/EXCAVATION WORKERS BY INHALATION FROM SURFACE SOIL 

SWMU 17 ·OLD SOUTHSIDE MISSILE ANO WASTE OIL DISPOSAL AREA 

SCenarto Tlmeframe: Future 

Medium: Surface Soll 

exj)osure Medium: Air 

Exposure Point: ·Entire Site 

Receptor Population: Construction/Excavation Workers 

Receotor Age: Child 

Parameter Parameter Definition 

Code 
-

cs Chemlcal concentration in llOll 

VF Volatllzation factor 

PEF· Particulate emission factor 

IA Inhalation Rate 

ET Exposure Tlme 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

.AT·C Averaging Time (Cancer) 

AT•N Averaging Time (Non-Cancer) 

NWS CHARLESTON, SOUTH CAROLINA 

Units AME AME CT CT 

Value Rationale/ Value Rationale/ 
Reference Reference . 

mg/kg 90% UCL or Max USEPA, December2002 95% UCL or Max USEPA, December 2002 

ma/kg Chemical Specllic USEPA. December 2002 Chemical Specific USEPA, December 2002 

m~lkg 1.27E+06 USEPA, December 2002 1.27E+06 USEPA, December 2002 

m31hour 2.5 USEPA Region 4, May 2000 1.5 USEPA, August 1997 

hours/day e USEPA Region 4, May 2000 8 USEPA Region 4, May 2000 

days/year 30 Professional Judgement 30 Professional Judgement 

years 1 Professional Judgement 1 Professional Judgement 

kg 10 USEPA Region 4, May 2000 10 USEPA Region 4, May 2000 

days 25550 USEPA, December 1989 25550 USEPA, December 1989 

days 365 USEPA, December 1989 365 USEPA, December 1989 

Dally Intake Calculation! , 
lnhalat19n Intake= (IRa x ET x EF x ED x (1/PEF)+(1NF)) I (BW x An. 

Cancer Inhalation lntake(RME) = 3.35E-04 
Noncancer Inhalation lntake(RME) = 2.35E·02 

Cancer Inhalation lntake(CTE) = 2.01 E-04 
Noncancer Inhalation lntake(CTE) : 1.41 E·02 

SWMU 17SSConstW lnhRME.xls Table4_ 1 

• 

Intake Equaflonl 

Model Name 

Intake (mg/kg/day) " 

CSx IR x[ _!._+ -
1-Jx ETx EFx ED 

VF PEF 

BWxAT 

9/2212005 11 :04 AM 



Expoaute 
Routs 

lnhalaUon 

Scenalto Tlmeframe: Future 
Medium: Sulf- Soft 
El!posure Medium: AA 
~ure Point Entire Site 
Recepll)r Populatlon: ConstrucllonlExcavatlOn Workers 
Receptor AnA; Child 

Chemical Medium 
of Pol&nUal EPC 
Concem Yalu. 

Chromium 5.04E+01 
Trlchloroetllel\e 3.20E+OO 

{lotsQ 

SWMU17SSConstWlnhRME.xls Table7 · · 

• 

TABLE 1.6. RIASONASLE MAXIMUM EXPOSURE (RME) 
CALCULATION 01' NOif.CANCER HAZARDS 

IXPOSURE OF CONSTRUCTION/EXCAVATION WORKERS BY INHALATION FROM SURl'ACE SOIL 
SWMU 17 • OLD SOUTHSIDE MISSILE ANO .WASTE OIL DISPOSAL AREA 

NWS CHARLESTON, SOUTH CAROLINA 

Medium Route Route EPC lnlak.• Intake Reference 
EPC EPC EPC Selected (Non-Cancer} (Non-Canctr) Dolle 
Units ·value Units for Huard Unitl 

CalcutsUon (1) 

mg/kg 3.91lE-OS rnglm' R 9.4E.07 mg/kg-day 3.00E·05 
ma/kg 9.17E·04 rng1m• R 2.2E-OS mg/kg·diiY 1.706.01 

Reference Reference Reference 
Dose Unit$ ConcenlraUon Concentration 

Units 

mg/kg.day 1.00E-04 mglm3 

mglka-day e.oe.01 mo/m3 

1.001!'.+89 Chromium Total Hazard Index Acroaa All Expoaure Routell/Pathwaya 

3.10!!+03 VF(TC!) 

• 

Hazard 
Quotient 

3.1E·02 

1.3E·04 

3.1E·02 

3.1!·02 



• 

Exposure 
Route 

Inhalation 

• 
8.6. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER FllSKS 
EXPOSURE OF CONSTRUCTION/EXCAVATION WORKERS BY INHALATION FROM SURFACE SOIL 

SWMU 17 • OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Scenario Tlmeframe: Future 
Medium: Surface Soll 
Exposure Medium: Air 
Exposure Point: Entire Site 
Receptor Population: Construction/Excavation Workers 
Receptor Age: Child 

Chemical Medium Medium 
of Potential EPC EPC 
Concern Value Units 

Chromium 5.04E+01 mg/kg 
Trlchloroethene 3.20E+OO molka 
(total) 

NWS CHARLESTON, SOUTH CAROLINA 

Route Route EPC SeleCted Intake Intake 
EPC EPC for Risk (Cancer) ,(Cancer) 

Value Units Calculation ( 1) Units 

3.98E-05 mgtm• A 1.3E·08 mg/kg-day 

9.17E-04 mg/m3 A 3.1E·07 molka-day 

• 

Cancer Slope Cancer Slope Cancer 
Factor Factor Units Risk 

4.20E+01 (mg/kg-day)' 5.6E·07 

7.00E-03 (mg/kg-day)'' 2.2E·09 
5.6E-07 

Total Filak AcroH AU l!xposure AoutN/Pathways 5.6E·07 

SWMU17SSConstWlnhRME.xls Table8 9/22/2005 11 :04 AM 



Expoll\Jfe 
Route 

lnhalatlofl 

Scenallo Timeframe: Future 
Medium: Sull- Soll 
Expoeure Medium: Air 
Exposure Point: enure Site 
Receptor PopUlatlon: Conetruc!lon/Excavatlon Workara 
Receptor Aile: Child · 

Chemlcal Medium 
of Poi.nUal EPC 
Concem Va!Ue 

Chromium 5.04E+01 

Trtchloroethtne 3.20E+OO 
(tolaQ 

SWMU17SS,ConslWlnhCTE.xls Table7 

• 

TABLE 7.88. CENTRAL TENDENCY l!XPOURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF CO.NSTRUCTIO~CAVATION WORK!llS. lllY INMAl.ATION FROM SURFACE SOIL 

Medium 
EPC 
Unlla 

mgil<g 

malka 

SWMU 17 • OLO SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 
NWS CHAFILISTON, SOUTH CAROUNA 

Route Route EPC Intake Intake 
EPC EPC S'1e<:ted (Non-ClUICer) (Non-Cancer) 

Value Unit$ fer Hazard Units 
Calculatlon (1) 

~.98E-OS rng1m• R S.6E·07 mg/kQ·daY 
9.17E·04 mg/m• R 1.3E·05 ~-da'I 

Referel!Cll 
DOiie 

3.00E·OS 
1.70E·01 

Ref•rence Reference Reference 
DOiie Unila Concentration Concentration 

Units 

mgil<g·day 1.005·04 mg/m3 

mgil<l'!.day 6.0E-01 maim' 

1.00E+99 Chromium Total Hazard Index Acroaa All Exposure Routes/Pathways 

3.IOE+03 VF(TCE} 

• 

Hazard 
Ouolient 

1.9E·02 

7.6E·05 

1.9E·02 

1.9E·02 



• 

Exposure 
Route 

Inhalation 

• 
8.6a. CENTRAL TENDENCY EXPOURE (CTE) 

. CALCULATION OF CANCER RISKS 
EXPOSURE OF CONSTRUCTION/EXCAVATION WORKERS BY INHALATION FROM SURFACE SOIL 

SWMU 17 • OLD SOUTHSIDE MISSILE AND WASTE .OIL DISPOSAL AREA 

Scenario Tlmeframe: Future 
Medium: Surlace Soll 
Exposure Medium: Air 
Exposure F'olnt: Entire Site 
Receptor Population; Construction/Excavation Workers 
Receptor Age: Child 

Chemical Medium Medium 
of Potential EPC EPC 
Concern ValUe Units 

Chromium 5.04E+01 mg/kg 

Trichloroethane 3.20E+bo mg/kc 
{total) 

NWS CHARLESTON, SOUTH CAROLINA 

Route Route EPC Selected Intake Intake 
EPC EPC for Risk (Cancer) (Cancer) 

Value Units Calculation (1) Units 

3.98E-05 mgtm· R 8.0E-09 mg/kg-day 

9.17E-04 mg/m3 R 1.8E·07 mglkg-dav 

• 

Cancer Slope Cancer Slope Cancer 
Factor Factor Units Risk 

4.20E+01 (mg/kg·dayr 3.4E-07 

. 7.00E·03 (mglkg-dayr' 1.3E·09 

3.4E·07 
Totel Rl1k AcrciH All Exposure Routea/Pathwaya 3.4E·07 

SWMU17SSConstWlnhCTE.xls Tables 9/22/2005 11 :02 AM 



Exp0$Ure Route 

Inhalation 

Scenario Tlmeframe: Future 

Medium: Surface Sou 

Exposure Medium: Air 

Exposure Point Entire Sl\e 

Receptor Populallon: Occupational Workers 

Receptor Aae: Child 

Parameter Parameter Definition 

Code 

cs Chemical concentrallon in soil 

VF Volatlfizatlon factor 

PEF Particulate emission factor 

IR Inhalation Rate 

ET Exposure Time 

EF Exposure Frequenoy 

ED Exposure Duration 

BW Body Weight 

AT·C Averaging Time (Cancer) 

AT·N Averaging Time (Non·Cancer) 

TABLE4.7 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF OCCUPATIONAL WORKERS BY INHALATION FROM SURFACE SOIL 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 
NWS CHARLESTON, SOUTH CAROLINA 

Units AME RME er CT 

Value Rationale/ Value Rationale/ 

Reference Reference 

mg/kg 95% UCL or Max USEPA, December 2002 95% UCL or Max USEPA, Oecember2002· 

malkg Chemical Specific FOEP, February 2005 Chemical Specific FDEP, February 2005 

malkg 1.36E+09 USEPA •. December 2002 1.36E+09 USEPA, December 2002 

m3/hour 2.5 . USEPA Region 4, May 2000 2.5 USEPA Region 4, May 2000 

houl'l/day 8 USEPA Region 4, May 2000 8 USEPA Region 4, May 2000 

days/year 250 USEPA Region 4, May 2000 219 USEPA, May 1993 
years 25 USEPA Region 4, May 2000 9 USEPA, May 1993 

kg 70 USEPA Region 4. May 2000 70 USEPA Region 4, May 2000 

days 25550 USEPA. December 1989 25550 USEPA. December 1989 

days 9125 .·· USEPA. December 1989 3285 USEPA, December 1989 

Qajly !nt•kt Catculatlgn! 
Inhalation Intake= (IRa x ET x EF x ED x {1/PEF)+(1NF)) I (BW x AT) 

Cancer Inhalation lntake(RME) = 6.99E·02 
.Noncancer Inhalation lntake(RME) = 1.96E·01 

Cancer Inhalation lntake(CTE) == 2.20E-02 
Noncancer Inhalation lntake(CTE) • 1. 71 E-01 

• 

. Intake Equation/ 

Model Name 

Intake (mg/kg/day) " 

CS x IR x [ _!_ + -
1-J x ET x EF x ED 

VF PEF 

BWXAT 



• 

Medium: Air 
Polnl: Entire Stte 

ceplor Populallon: Occupational 
Rece or : Child 

Exposure Chemical Medium 
Route ol Potenllal EPC 

Concem Value 

lnhalaUon Chromium s.oo:+o1 
Tnehlorcethclne 3.20E+OO 

(tolal) 

SWMU17SSOccupWlnhFIME.lds Table7 

Medium 
EPC 
Units 

mg/kg 
malka 

• 
TABLE 7.7. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSURE OF OCCUPATIONAL WORKERS 8¥ INHALATION FROM SURFACE SOIL 

SWMU 17 •OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 
NWS CHARLESTON, SOUTH CAROUNA 

Route Route · EPC lnlak8 Intake 
EPC EPC Sel8Cted (Non-Cancer) (Non·Carn:er) 
Value Unlit for Hazard Units 

Calo\llalfon (1) 

3.71E-oa mglm' R . 7.3E·09 mg/kg-day 
9.14E·04 • R 1.8E·04 maika-day 

• 

Reference .Reference Reference Reference Hazard 
Dotti Dose Uni!$ Concentration Concentration Quotient 

Units 

MOE-OS mg/kg-day 1.00E·04 mgtm' 2.4E·04 
1.70E-01 malka·day 6.0E.01 maim' UE-03 

2.4E·04 

1.oo£+98 Chromium Total Hazard Index Across All Exposure Routes/Pathways 2.4E·04 
VF(TCE) 

912212005 11 :06 AM 



. Exposure 
Route 

Inhalation 

Scenario Timeframe: Future 
Medium: Surface Soil 
Exposure Medium: Air 
Exposure Point: Entire Site 

8.7. REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS. 

EXPOSURE OF OCCUPATIONAL WORKERS BY INHALATION FROM SURFACE SOIL 
SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

NWS CHARLESTON, SOUTH CAROLINA 

Receptor Population: Occupational Workers 
Receptor Age: Child 

Chemical Medium Medium lioute lioute EPC Selected Intake 
of Potential EPC EPC EPC EPC for Risk (Cancer) 

Concern Value Units Value Units Calculation ( 1 ) 

Chromium 5.04E+01 mg/kg 3.7tE·08 mgtm· R 2.6E·09 
Trichloroethene 3.20E+OO mg/kg 9.14E·04 mg/m3 R 6.4E-05 
(total) 

SWMU~upWlnhRME.xlsTable8 • 

Intake Cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Units Risk 

Units 

mg/kg·day 4.20E+01 (mg/kg-day)' 1.1E·07 
mg/kg·dav 7.00E-03 (mg/kg·dayr1 4.SE-07 

.· 5.6E·07 
Total Risk Across All Exposure Routes/Pathways 5.&E-07 



• 

E~po&Unl 

Roulll 

Inhalation 

Scenario Tim&!Jame: Future 
Medium: SUtfece Soll 
Exposure Medium: AJr 
Exposure Point: Entlre Sile 
Re(;lll)tor Populallon: Occupallonal Workeri 
Receptor Age: Child 

Chemical Medium 
of Polenllal EPC 
Concern_ Value 

Chromium 5.04E+01 
Trlchloroell1en8 3.20E+OO 

(total) 

SWMU17SSOooupWlnhCTE.xls Tabl&7 

M9dlum 
EPC 
Units 

mg/kg -

• 
TABLE 7.7a. Cl!Nl'RAL TENDENCY EXPOURE (CTI!) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF OCCUPATIONAL WORKERS BY INHALATION FROM SURFACE SOIL 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AR£A 

NWS CHARLESTON, SOUTH CAROLINA 

Route Ro!Jte EPC · Intake Intake 
EPC EPC Selected (Non-cancer) (Non·Caneet) 

ValUll Uni\11 for Hazard Units 
Cak:utallon (1) 

3.71E·06 mgtm• R 6.4E·09 mg/kg·daY 
9.1411!·04 mgtm• R 1.6Eo04 mnlkn-dav 

• 

Reference Reference Reference Relerence Hazard 
Do.e Doee Units Concentration Concentration Quotient 

Units 

3.ooe.os mg/kg·day 1.00E--04 mg/m3 2. 1E·04 
1.70E·01 mg/kg·day 6.0E·01 mg/m3 9.2E·04 

2.1E·04 

1.ool!+89 Chlomlum Total Hazard Index Aeroaa All Exposure Routes/Pathways 2.1E·04 
3.SOE+03 VF{TCE) 

9/2212005 11 :04 AM 



Exposure 
Route 

Inhalation 

Scenario Tlmeframe: Future 
Medium: Surface Soll 
Exp<isure Medium: Air 
Exposure Polnt; Entire Site 

8. 7a. CENTRAL TENDENCY EXPOURE (CTE) 
CALCULATION OF CANCER RISKS 

EXPOSURE OF OCCUPATIONALWORKERS BY JNHALATION FROM SURFACE SOIL 
SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

NWS CHARLESTON, SOUTH CAROLINA 

Receptor PopulaUon: Occupational Workers 
Receptor Age: Child 

Chemical Medium Medium Route Route EPC Selected Intake 
of Potential EPC EPC EPC EPC. for Risk {Cancer} 

Concem Value Units Value Units Calculation (1) 

Chromium 5.04E+01 mg/kg 3.71E.08 mgtm• R 8.2E·10 
Trlchloroethene 3.2-0E+OO malka 9.14E-04 mg/m3 R 2.0E·05 
(total} 

SWMU17SSOccupWlnhCTE.xls Tables 

• • 

Intake Cancer Slope Cancer Slope Cancer 
{Cancer) Factor Factor Units Risk 

Units 

mg/kg-day 4.20E+01 (mglk1tday)" 3.4E-08 
mg/kg-day 7.00E-03 (mg/kg-day)"' 1.4E·07 

1.8E·07 
Total Flisk Across All ExFiosure Flollte$/Pathways 1.8E·07 



• 

Exposure Route 

Inhalation· 

Scenario Timeframe: Future 

Medium: Surface SoU 

Exposure Medium: Air 

Exposure Point: Entire Site 

Receptor Populalion: Trespassers 

Receptor Aae: Adolescent (7 • 16 years) 

Parameter Parameter Definition 

Code 

cs Chemical concentration In soil. 

VF Volatff!zation factor 

PEF Particulate emission factor 

IR Inhalation Rate 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT·C Averaging Time (Canc&r) 

AT·N Averaging Time (Non-Canc&r) 

• TABLE4.8 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF ADOLESCENT TRESPASSERS av INHALATION FROM SURFACE SOIL 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

NWS CHARLESTON, SOUTH CAROLINA 

Units RME AME CT CT 

Value Rationale/ Value Rationale/ 

Relerenc& Reference 

mg/kg 95% UCL or Max USEPA, Oecember.2002 95% UCL or Max USEPA, Oecember2002 

m3/kg Chemical Specific FOEP, February 2005 Chemlcal Specific FOEP, February 2005 
m3/kg 1.36E+09 USEPA, December 2002 1.36E+09 USEPA, December 2002 

m3thour 1.9 USEPA,August1997 1.2 USEPA, August 1997 

hours/day 1.5 'USEPA, August 1997 1 USEPA, August 1997 

days/year 30 Professional Judgment 30 Profeaslonal Judgment 

years 10 USEPA Region 4, May 2000 10 USEPA Region 4, May 2000 

kg 45 USEPA Region 4, May 2000 45 USEPA Region 4, May 2000 

days 25550 USEPA, December 1989 25550 USEPA:December 1989 

days 3650 USEPA, December 1989 3650 USEPA, December 1989 

g1!!l( lmtlfil w1lc1i1!1t19ns 
lnhalatlonntake "'(IRa x ET x EF x ED x (1/PEF)+(1NF)) I (BW x AT) 

Cancer Inhalation lntake(AME) = 7.44E-04 
Noncanc;er Inhalation Intake( AME) = 5.21 E·OS 

Cancer Inhalation lntake(CTE) • 3.13E·04 

Noncancer Inhalation lntake(CTE) = 2.19E·03 

SWMU17SSTresplnhRMl;.xls Table4_ 1 

• 

Intake Equation/ 

Model Name 

Intake (mglkg/d ay) = 

CS x IR x [ _!._ + -
1-J x ET x EF x ED 

VF PEF 

BWxAT 

9/2212005 11 :07 AM 



Exposure 
Route 

lnhalallon 

Sc:enarfo Timeframe: Future 
Medium: surface Soll 
ExpOlure Medium: Al.r 
Exposure Point: enure Site · 
Flecap!Of Populal!on: Tresp-re 
Receptor Aae: Adolescent (7 • 16 vearsl 

Cllemk;al ~ 

of Potential EPC 
Concem Value 

Chromium 5.04E+01 
TrlchloroetheM 3.20E+oo 

(to!all 

$WMU1~1nhAME.xls Table7 

Medium 
EPC 
Units 

mg/kg 
malka 

TABLll 7.8. REASONABLE MAXIMUM EXPOSURE {RME) 
CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE QF AOOLllBCENT TRESPASSERS BY INHALATION FROM SURFACE SOIL 

SWMU 17 •OLD SOUTHSIDll MISSILll AND. WASTE OIL DISPOSAL ARIA 
NWI CHARLESTON, SOUTH CAROUNA 

Route Route EPC Intake Intake 
EPC EPC Selected (Non-Cancer) (Non-Canger) 
Value .Units !or Hazard Units 

Calculalfon ( 1) 

3.71E-OS mgrm R 1.9E·10 mg/kg.day 
9.14£-04 m9Jm• R 4.SE·OEI rnailcg-day 

Reference Releren<:e Reference Reference 
Oou OoeeUnlta Concentration Concentration 

Units 

3.00E·OS mg/kg-day 1.00E-04 mglm' 
1.70E·01 mg/kg.day 6.0E·01 ma/m3 

1.00E+911 Chromium Total Hazard Index Aero.a All Exposure Floutes/Pathwaya 
VF(TCE) 

• 

Hazard 
Quotient 

6.4E·O£ 

2.SE·05 

6.4E·06 

6.4E•06 



• 

Exposure 
Route 

Inhalation 

• 
8.8. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF ADOLESCENT TRESPASSERS BY INHALATION FROM SURFACE SOIL 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Scenario Tlmeframe: ruture 
Medium; Surface Soll 
Exposure Medium: Air 
Exposure Point: Entire Site 
Receptor Papulation: Trespassers 
Receptor Age: Adolescent fl · 16 years) 

Chemical Medium 
of Potential EPC 
Concern Value 

Chromium 5.04E+01 

Trtchloroethene 3.20E+OO 
(total) 

Medium 
EPC 
Units 

mg/kg 

moiko 

NWS CHARLESTON, SOUTH CAROLINA 

Route Route EPC Selected Intake 
EPC EPC for Risk (Cancer) 
Value Units Calculation ( 1) 

3.71E-08 mgtm• R 2.8E·11 
9.14E-04 mg/m3 R ~.8E·07 

SWMU17SSTrMplnhRME.xlli Table8 

• 

Intake . Cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Units Risk 

Units 

mg/l<g·day 4.20E+01 (mgll<g-day)" 1.2E·09 

mo/kn.day 7.QOE·03 (mg/kg-day)'1 4.8E·09 

5.9E·09 
Total Rlak Acron All Exposure Routes/Pathways 5.9E·09 

9/22/2005 11 :07 AM 



Exposure 
Route 

Inhalation 

: Surface Soll 
Medium: Air 

Exposure Point: Entire. Slla 
Recep!Or Population: Traspasaetll 
Receptor : Adolescent 7 • 1 e ears) 

Chemlcal Medium 
ol Potential EPC 
Concem Vatue 

Chromium. 5.04E+01 
Trichtoroethene 3,20E+OO 

(t~ 

Medium 
EPC 
Units 

mg/kg 
malka 

TABU! 7.811. CENTRAL Tl!NDll!NCY EXPOURE (CTI!) 

CALCllLATION OF NON-CANCEi! HAZARDS 
EXPOSURE OF ADOl.ISCIHT TRESPASSEllS BY INHALATION FROM SURFACE SOIL 

SWMIJ 17 • OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 
NWS CHARLESTON, SOUTH CAROLINA 

Route Route EPC Intake Intake 
EPC EPC Selected (Non.Cancer) (Non.Cancer) 
Value Units for Hazard Units 

Calculatlon ( 1) 

3.71E-ll8 mgtm· R 8.1E·1f mg/kg·day 
9.14E.04 mgtm• R 2.0E--06 mail«Hlay 

Reference Refe1'911Ce Reference Reference 
Cose Ooee Units Concentration Concentration 

Unit$ 

3.00E.05 mfl/k9-day 1.00E.o4 mg/m3 

1.70E-01 ma!l«l-day 6.0E-01 maim' 

1.00I+" Chromium Total Hazard Index Acroaa All Expo•ure Routea/Pathways 
VF(TCI!) 

• 

Hazard 

Quotient 

2.7E·06 

1.2E·05 

2.7E·06 

2.7E-06 



• 

Exposure 
Route 

Inhalation 

• 
8.8a. CENTRAL TENDENCY EXPOURE (CTE) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF ADOLESCENT TRESPASSERS BY INHALATION FROM SURFACE SOIL 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Scenario Timeframe: Future 
Medium: Surface Soil 
Exposure Medium: Air 
Exposure Point: Entire Site 
Rf!ceptor Population:· TreSPS&sers 
Receptor Age: Adolescent (7 • 16 years) 

Chemical Medium 
of Potential EPC 

Concern Value 

Chromium 5.04E+01 
Trlchioroethene 3.20E+OO 

(Iota~ 

Medium 
EPC 
Units 

mg/kg 

m!J/kg 

NWS CHARLESTON, SOUTH CAROLINA 

Route Route EPC Selected 1ntake 
EPC EPC for Risk {Cancer) 
Value Units Calculation { 1) 

3.71E·08 mgtm• A 1.2E·11 
9.14E·04 mg/m3 

R 2.9E·07 

SWMU17SSTreaplnhCTE.xla Table8 

• 

Intake Cancer Slope Caneer Slope Cancer 
(Cancer) Factor Factor Units Risk 

Units 

mg/kg-day 4.20E+01 {mg/kg·dayr 4.9E·10 

mg/kg-day 7.00E·03 (mglkg·day)'' 2.0E-09 
2.5E·09 

Total Risk Acron All Exposure Routes/Pathways 2.SE·09 

9/2212005 11 :06 AM 



Exposure Route 

Inhalation 

Scenario. Tlmeframe: Future 

Medium:· Surface SoU 

Exposure Medium: Air 

Exposure Point Entil'e Stte 

Receptor Population: Resident 

Receptor Age; Adult 

Parameter Parameter Definttlon 

Code 

cs Chemical cancentration In soil 

VF Volatilization factor 

PEF Particulate emission factor 

IR Inhalation Rate 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT.C Averaging Time (Cancer) 

AT·N Averaging Time (Non-Cancer) 

TABLE4.9 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF FUTURE ADULT RESIDENTS BY INHALATION FROM SURFACE SOIL 

SWMU.17 ·OLD SOU.THSIDE MISSILE AND WASTE OIL DISPOSAL AREA 
NWS CHARLESTON, SOUTH CAROLINA 

Units RME RME CT CT 

Value Rationale/ Value Rationale/ 
Reference Reference 

mglkg 95% UCL or Max USEPA. December2002 95% UCL or Max USEPA, December2002 

m3/ka Chemical Specific FDEP. February 2005 Chemlcal Specific FDEP. February 2005 

m31ka 1.36E+09 USEPA, December 2002 1.36E+09 USEPA. December 2002 

m31hour 0.83 USEPA Region 4, May 2000 0.83 USE PA Region 4, May 2000 

hours/day 24 USEPA Region 4, Mey 2000 24 USEPA Region 4, May 2000 

days/year 350 USEPA Region 4, May 2000 234 USEPA. May 1993 

years 24 USEPA Region 4, May 2000 7 USEPA, May 1993 

kg 70 USEPA Region 4, May 2000 70 USEPA Region 4, May 2000 

days 25550 USEPA, December 1989 25550 USEPA, December 1989 

days 8760 USEPA, December 1989 2655 USEPA, December 1989 

Dally Intake C(alculations 
Inhalation Intake= (!Rax ET x EF x ED x (1/PEF)+(1NF)) I (BW x AD 

Cancer Inhalation lntake(RME) .. 9.36E·02 
Noncancer Inhalation lntake(RME) .. 2.73E·01 

Cancer Inhalation lntake(CTE) .. 1.82E·02 
Noncancer Inhalation lntake(CTE) = 1.82E-01 

• 

intake Equation/ 

Model Name 

Intake (mg/kg/day) ., 

[ 1 I J ,_ CS x IR x - + -- x ET x EF x ED 
VF PEF 

BWxAT 



• 

Expollure 
Route 

Inhalation 

Scenario Tlmeframe: Future 
Mfdlum: Surface Soil 

ure MedlUm: /4lr 
Polrit EnUre Sitt 

Receptor Populallon: Raaident 
Reca tor : Adutt 

ChemlCal 
of Potentlal 
Concem 

Chromium 
Trfchlotoettiane 

(total) 

SWMU17SSAdUllAeslnhRME.xls Table7 

Medium Medt\J11'1 
EPC EPC 
Value Unltll 

5.04E+01 mglkg 
s.20e+oo mg/kg 

• 
TABLE 7.9. RliAllONABLI! MAXIMUM ExPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSURE OF FUTURE ADULT RESIDENTS BY INHALATION FROM SURFACE SOIL 

SWl.IU 17 •OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 
NWS CHARLESTON, SOUTH CAFIOUNA 

Routt Routt EPC Intake Intake 
EPC EPC Seleeled (Non·CMCerl (Non-C1111car) 
Value Units for Hazard Unlla 

CalcufaUon (1) 

3.7.1E·08 mgtm• R 1.0E·OS mg/kg-day 
9.14E·04 mglm" R 2.&E-04 malka-day 

• 

Reference Reference Relerence Reference Hazard 
Dose Dose Units Concentration Concentration Quotient 

Units 

3.00E-05 mg/kg.day 1.00E·04 mglm" 3.4E·04 

1.7QE•01 malka-day 11.0£,01 mlllm" 1 .. 5EHX3 

3.4E-04 

1.00l!+99 Chromium Total Hazard lnciex Acron All Exposure Routes/Pathways 3.4E-04 
3.50E+o3 V.F(TCE) 

912212005 11 :01 AM 



Exposure 
Route 

Inhalation 

Scenario Tlmeframe: Future 
Medium: Surface Soil 
Exposure Meqlum: /Yr 
Exposure Point: Entire Site 
Receptor Population: Resident 
Receptor Age: Adult 

Chemical 
o! Potential 

Concern 

Chromium 
Trlchloroethene · 
(total) 

SWMU1.ultReslnhRME.xls Table8 

8.9. REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTI,IRE ADULT RESIDENTS BY INHALATION FROM .SURFACE SOIL 
SWMU 17 •OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

NWS CHARLESTON, SOUTH CAROLINA 

Medium Medium Route Route EPC Selected Intake 
EPC EPC EPC EPC for Risk (Cancer) 
value. Units Value Unit& Calculation (1) 

5.04E+01 mg/kg 3.71E-OB mgtm• R 3.5E·09 
3.20E+OO mg/kg 9.14E-04 mg/m3 R a.ee-os 

• 

Intake Cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Units Risk 

Units 

mg/kg-day 4.20E+01 (mg/kg·day)' 1.5E·07 

mg/kg-day 7.00E-03 (mg/kg-day)'' 6.0E·07 

7.4E·07 
Total Fllsk Acron All Exposure Routes/Pathways 7.4E·07 

9/22/200.1 AM 



• 

Exposure 
Route 

lnhal•lion 

Scenario Tlmeframe: FU\Ufe 
Medium: Surface Soll 
Exposure Medlum: N.r 
Exposure Point Entire Sibi 
ReceptOr Populalk)n: Rellldent 
Receptor Aae:. Adult 

.Chemical 
ol Potential 

Conc:em 

Chromium 
Trfchloroelhene 

(totaij 

SWMU17SSAcllA!RealnhCTE.xlll Table7 

Medium Medium 
EPC EPC 
Value Unilll 

5.0E..01 mg.lkg 

3.20E..OO mg/kg 

• 
TABLE 7.911. CENTRAL TENDENCY EXPOURE (CTI) 

CALCULATION OF NON-CANCER HAZARDS 
· EXPOSURE OF FUTURE ADULT RESIDENTS BY INHALATION FROM SURFACE SOIL 

SWMU 17 ·OLD SOUTHSIDE UlSSILE AND WASTE OIL DISPOSAL AREA 
NWS CHARLESTON, SOUTH CAROLINA 

Route RouUI EPC Intake Intake 
EPC EPC Selected (Non·Cllncer) (Non.cancer) 
Value Unl!S '°' Haz.a!d Unllll 

Calculallon (1) 

3.71E·08 mg1m· R 6.8E-09 mg/kg-day 
9.14E-04 mg1m• R 1.7E·04 mg/kg· day 

• 

Referenee Flelerence Referenee Reference Haza rel 
Dose OoeeUnllll Concentration Concentration Quotient 

Units 

3.00E-()5 mgil<g-day 1.00E-04 mg/m' 2.3E·04 

1.70E·01 ma/lro-day 6.0E·01 mwm3 9.8E·04 

2.3E·04 

1.ooe+ff Chromium Total Hazard Index Acroaa All Exposure Routes/Pathways 2.3E·04 
3.SOE+03 VF fTCI) 

9/22/2005 11 :OB AM 



Exposure 
Route 

Inhalation 

Scenario Timeframe: · Future 
Medium: Surface Soij 
Exposure Medium: Air 
Exp0sure Point: ·Entire Site 
Receptor P0pulatlon: Realdent 
Receptor Age: Adult 

Chemical 
of Potential 

Concern 

Chromium 
Trlchlol'oethene 
total) 

8.9a. CENTRAL TENDENCY EXPOURE (CTE) 
CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE ADULT RESIDENTS BY INHALATION FROM SURFACE SOIL 
SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

NWS CHARLESTON, SOUTH CAROLINA 

Medium Medium Route Route EPC Selected Intake 
EPC EPC EPC EP.C for Risk (Cancer) 

'-Value Units ·Value Units Calculation ( 1) . 

5.04E+01 mg/kg 3.71E·08 mgtm• R 6.SE-10 
3.20E+OO matkll 9.14E·04 mgtm• .R 1.7E-05 

• 

lniake Cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Units Risk 

Units 

mg/kg-day 4.20E+01 (mg/kg-day)' 2.SE·OS 
mg/kg-day 7.00E·03 (mg/kg-day)'' 1.2E·07 

1.SE·07 
Total Risk Acrou All Eicposure Routell/Pathways 1.5E·07 



• 

Exposure Aoute 

Inhalation 

Scenario Timeframe: Future 

MedlUm: Surface SoB 

Exposure Medium: Air 

Exposure Point: Entire SHe 

Receptor Populatlon; Resident 

Receotor Aae: Child 

Parameter Parameter Definition 

Code 

cs Chemie81 concentration In soil 

VF Vola!Blzatlon factor 

PEF Particulate emission factor 

IA Inhalation Rate 

ET Exposure Tlme 

EF Exposure. Freqiiency 

ED Exposure Durallon 

BW Body Weight 

AT·C Averaging Time (Cancer) 

AT·N Averaging Time (Non.Cancel'}· 

• TABLE 4.10 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF FUTURE CHILD RESIDENTS BY INHALATION FROM SURFACE SOIL 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 
NWS CHARLESTON, SOUTH CAROLINA 

'. 

Units RME RME CT CT 

Value Ration ale/ Value Ratlonale/ 
Reference Reference 

mg/kg 95% UCL or Max USEPA, December 2002 95% UCL or Max USEPA, December 2002 

m•/kg Chemical Specific FOEP, February 2005 Chemlc:al Specific FDEP, February 2005 

m1/kg 1.36E+09 USEPA, December 2002 1.36E+09 USEPA,December2002 

m3/hour 0.625 USEPA Region 4, May 2000 0.625 USEPA Region 4, May 2000 

hours/day 24 USEPA Region 4, May 2000 24 USEPA Region 4, May 2000 

days/year 350 USEPA Region 4, MaY 2000 234 USEPA, May 1993 
years 6 USEPA Region 4, May 2000 2 USEPA, May 1993 

kg 15 USEPA Region 4, May 2000 15 USEPA Region ~. May 2000 

days 25550 USEPA, December 1969 25550 USEPA, December 1989 

days .2190 USEPA. December 1989 730 USEPA, December 1989 

Dally Intake Calculations 
Inhalation Intake= (IRa x ET x EF.x ED x (1/PEF)+(1NF)) I (SW x AT) 

Cancer Inhalation lntake(RME) = 8.22E·02 
Noncancer Inhalation lntake(RME) = 9.59E-01 

Cancer Inhalation lntake(CTE) = 1.83E-02 
Noncancer Inhalation lntake(CTE) = 6.41E·01 

SWMU17SSChildReslnhRME.xfs Table4_ 1 

• 

Intake Equation/ 

Model Name 

Intake (mg/kg/day) = 

CS x IR x [ .2._ + -
1
-] x ET x EF x ED 

VF PEF 

BWxAT 

912212005 11 :02 AM 



Exposure 
Route 

Inhalation 

Soenarto Tlmeframe:. FUIUre 
Medium: Sul'.falle Soll 
Exposure Medium: Nr 
Expoeure Point Enllre Sill 
Receptor Populatlon: ~dent 
Receptor .+.na; Child 

Chemical 
ol Pottnllal 
Concern 

Chromium 
Tricllloroethene 

(total) 

SWMU17SSChildReslnllRME.xls Table7 

• 

Medium MedlUm 
EPC EPC 
VlllW Units 

5.04e+01 mglkQ 
3.20E+OO .mt'l/kQ 

TABI.£ 7.10. REASONABLE MAXIMUM IXPQSUFIE (AME) 
CALCULATION OF HOM-CANCER HAZAFIOS 

EXFOSUFIE OF FUTUFll! CHILD Rl!SIOl!tlTS SY INHAl.A TION FFIOM SURFACI! SOIL 

SWMU 11 • 01.Q SOUTHSIDE MIS$IL£ AHO WASTE 011. DISPOSAL AREA 
NWS CHARLESTON, SOUTH CAFIOUNA 

. 
ROUie Route EPC intake Intake 
EPC EPC Selected. (Non-Cancer) (Non-Cl!llt8r) 
Vallie Units lorHuant Units 

C•lculatlon (1) 

3.71E-08 mgim• R 3.&E.()8 mg/kg.day 
9.14E·04 mg1m• Fl 8.81!·04 ma/ka.day 

Fleference Flelerence Reference . Fleference 
Dolle Cose Units Concentrauon ConcantraUon 

Units 

3.00li-OS mg/l<g-day 1.00E.Q.4 mglm, 
1.70E·01 molka.day 6.0E-01 malm3 

1.ooe+ee Chromium Total Hazard Index Acroaa All Exposure Routes/Pathways 
3.IOE+03 VF(TCE) 

Hazard 
Quotient 

l.2E·03 

5.2E·03 

1.2E·03 

1.2E-03 



• 

Exposure 
Route 

Inhalation 

Scenario Tlmeframe: Future 
Medium: Surface Soil 
Exposure Medium: Air 
Exposure Point: Entire Site 
Receptor P0pulation: Resident 
Receptor Age: Child 

Chemical 
of Potential 

Concern 

Chromium 
Trichloroethane 
(total) 

SWMU17SSChlldReslnhRME.xt& Table8 

• 
8.10. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF FUTURE CHILD RESIDENTS BY INHALATION FROM SURFACE SOIL 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 
NWS CHARLESTON, SOUTH CAROLINA 

Medium Medium Route Route EPC Selected Intake 
EPC EPC EPC EPC for Risk (Cancer) 
Value Units ·Value Uni ls Calculation ( 1) 

5.04E+01. mgll<g 3.71E·08 mgtm• R 3.0E·09 

3.20E+OO mgll<g 9.14E-04 mglm3 R 7.5E·05 

• 

Intake Cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Units Risk 

Units 

mg/l<g·day 4.20E+01 (mglkg·dayr 1.3E·07 
mgll<a-dav 7.00E-03 (mg/kg-day)"' 5.3E·07 

6.5E·07 
Total Risk Across All Exposure Routes/Pathways 6.SE·07 

9/2212005 11 :02 AM 



Expolure 
Route 

lnhalatlon 

Scenario Tim~: Future 
Medium: Surla.ce Soil 
Exposure Medium: Air 
Exposure Point Enflre Site 
Receptor pOpulatton: Resident 
R . orA ·Child 

Chernfcal 
of Potenllll 
Concern 

Chromium 
Trlchloroethene · 

(IOtal) 

SWMU17$SChlldR981nhCTE.xlS Table7 • 

Medium Medium 
EPC EPC 
Value UAils 

S.04E+01 l!lgl1cg 
3.20E+OO ma/Im 

TABLE 7.10.. CENTRAL TENDENCY EXPOURE (CTI!) 
CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF FUTURE CHILO RESIDENTS BY INHALATION FROM SURFACE SOIL 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA · 
NWS CHARU!STON, SOUTH CAROLINA 

Rouw Route EPC Intake lntaklt 
EPC EPC Selleted (Non-Cancer) (Non-Cancer) 

ValUa Units for Hazard Units 
Calculation (1) 

3.71E·08 mgtm• R 2.4E·08 mg.lkg-day 
9.14E-04 mg1m• R 5.9E·04 mC!llm-day 

Rafe111nce Reference Reference Reference Hazard 
Cole Ooee Unilll Concentration Concentration Quotient 

Uni!S 

3.00E·~ mg/kg-day 1.00E-04 mgtm• 7.9E·04 

1.70C·01 IMil«l·day 6.0E-01 mnlm' 3.4E·03 

7.9E·04 

1.00E+lt Chromium Total Hazard Index Acrosa All Exposure Rout98/Pathways 7.9E·04 

VF(TCE) 

• 9/22/.1AM 



• 

Exposure 
Route 

Inhalation 

Scenario Timeframe: Future 
Medium: Suriace Soil 
Exposure Medium: Air 
Exposure Point: EnUre Site 
Receptor Population: Reslderit 
Fleceptor Age: Child 

Chemical 
of Potential 
Concem 

Chromium 
Trichloroethelie 

(totaO 

SWMU17SSChlldReslnhCTE.xla Tables 

• 
8.10a. CENTRAL TENDENCY EXPOURE (CTE) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF FUTURE CHILD RESIDENTS BY INHALATION FROM SURFACE SOIL 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 
. NWS CHARLESTON, SOUTH CAROLINA 

Medium Medium Route Route EPC Selected Intake 
EPC EPC EPC EPC for Risk (Cancer} 
Value Units Value· Units Calculation ( 1) 

5.04E+01 mg/kg 3.71E·08 mgtm· A 6.8E·10 
3.20E+o0 mafkg 9.14E-04 mg/m3 

A 1.7E--05 

• 

Intake Cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Un Its Risk 

Units 

mg/kg-day 4.20E+01 (mg/kg-dayr 2.9E·08 

ma/kg-day 7.00E·OO (mglkg·dayf1 
1.2E·07 

1.5E·07 
Total Fli•k Acroaa All Expoaure FlouteafPathways 1.SE-07 

912212005 11 :01 AM 



Exposure 
Route 

1ng11stlon 

Dermal 

TA.SLE 4.11 
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF CONSTRUCTION/EXCAVATION WORKERS TO SOii. 

SWMU 17 • 01.D SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 
NWS. CHARLESTON, SOUTH CAROLINA 

Scenario Tlmeframe: . Future 

Medium: Soil 
Expoeure Medium: Subsulface Soll 
EJCPOl$Uf9 Point: Enllre SWMU 1.7 

Receptor Population: Construcllonl&cavation Workers 

AeceotorAge:Adult 

Parametei Parameter Delinltlon Units 
Code 

Csoil Chemical Concentrstlon In Soil mQ/kQ 

.IR lnaestion Rate of Soll maf(lav 

Fl Fraction ln!lested tmltle88 

EF Exposure Frequenev daV11lvMr 

ED Exposure OuraUon vears 

CF · Convereloil Factor ka/ma 

BW BodvWefoht ka 
AT.C Avenoolrlo Time (Cancer) davs 
AT-N Averaging Time (Non-Cancer) . dayS 

Csoil Chemical Concentration In Soll molka 

CF Conversloll Factor kalrna 

SA Sklr! Surface Area cm'lday 
.AF SoR to Skin Adherence Factor mg/cm" 

ABS D•rmal ·Absorption Factor (SoRd) uilittttl8 
EF Exposure F""""""• daVRlvAar 
ED Expo&ure Duration years 
SW BodvWelaht ka 

AT-C Averallln<! Time (Cancer) davs 
AT·N Averaging Time (Non-Cancer) daVS 

RME AME CTE 

Value Rationale/ Value 
Reference 

S5%UCLorMBJC USEPA.Dec9mber2002 95% UCL or Max 

3.30 USEPA, December 2002 330 
1 USEPA Region 4, May 2000 1 

30 Prof$8$10nal Judgement 30. 
1 Professional Judgeinent 1 

1.0E--06 - 1.oe-oe 

70 USEPA Region 4, May 2000 70 

25.550 USEPA, December 1989 25,550 . 

31!!! USEPA, December 1989 31!!! 

95% UCL or Max .USEPA, December 2002 95% UCL or Max 

1.0E-OS - 1.0E-06 

3,300 USEPA, July 2004 3,300 
0.3 USEPA, July 2004 0.1 

chemical specHlc USEP~ July 2004 . cliemlcal specific 

30 USEPA Region 4, Mey 2000 30 

1 USEPA Region 4, May 2000 1 

70 USEPA Region 4, Mey 2000 70 

25.550 USEPA, December 1989 25,550 

366 USEPA, December 1989 365 

CTE 

Rationale/ 
Reference 

USEPA, Dlleember 2002 

USEPA, Oece.mbtt 2002 

USEPA. May 1993 

Prol1111$1onlll Jvdgement 

Professional Judgement 

-
USEPA. May 1993 

USEPA, Oecember 19119 

USEPA, December 1989 

USEPA. December 2002 

-
USEPA, July 2004 

USEPA. JUiy 2004 

USEPA, July 2004 

USEPA, May1993 

USEPA, May 1993 

USEPA, May 1993 

USEPA. December 19119 

USEPA, December 1989 

1 CDI • Chronic Dally Intake 

. Dally Intake Calculations 
fnge~tion Intake= (IR x Ff x EF x ED x CF) I (BW x AT) 
Dermal Intake= (CF x SA x AF x ABS x EF x ED) I {BW x AT) 

Canc~r Ingestion Intake • AME = 5.54E.09 
Noncancer Ingestion Intake • AME = 3.87E.07 

Cancer Dermal Intake • AME = 1.66E·08 
Noncancer Dermal Intake • AME .. 1.16E·06 

Cancer Ingestion Intake • CTE .. 5.54E-09 
Noncancer Ingestion Intake • CTE = 3.87E·07 

Cancer Dermal Intake • CTE .. 5.54E·09 
Noncancer Dermal Intake • CTE = 3.87E-07 

SWMU17SBConstWAME.xls Table4 

• • 

Intake Equation/ 

Model Neme 

Ingestion COi"' (mg/kg/day) = 
!ll!!JI! 16 ! Fl! EE I !;Q ~ QF 

BWxAT 

U.S. EPA, December 1969 

Dermal COi''' (mg/kg/day)., 

!;i§!lh QF x !iiA ! t.f ! t.il!ii ~ &F x !iill 
BWxAT 

U.S. EPA, December 1969 

• 



• 

El<poeu"' 
Roule 

Ingestion 

• 
TABLE 7, 11 • REASONABLE MAXIMUM EXPOSURE (AME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION/EXCAVATION WORKERS TO SUBSURFACE SOIL 
SWMU 17.• OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

·Soil 
Medium; Subaurlace Sol 

Expo&ute Point: Entire SWlllJ 17 
Receptot Populallon: Constructlon/Exeavation Worke1& 
Rec tor A e: Adult 

Chemical Medium Medium 
Of Polonlial EPC EPC 
eo...m Value Uni la 

1, 1.llJl·mRACHLOROC'THAI\ 2.1oe-01 mglkg 

1,1,2·TRICHLOROETHANE 2.70E-01 mglkg 

1,2-0ICHLOROPROPANE 4.00E-03 mg/kg 

ACETONE 9.00E-01 mg.'kg 

BENZENE 2.00E-03 mg.'kg 
BROMOOICHLOROMETHANE 1.ISOE-01 mg/kg 
CARBON TETRACHLORIDE 520E+OO mg/kg 
CHLOROFORM 9.10E+OO mg/kg 
CHLOROMSTHANE 8.&0E-02 mg.'kg 
METHYi.ENE CHLORIDE 1.40E-02 mWJ<g 
TETRACHLOROETHENE s.eoe-02 mg.'kg 
TRICHLOROETHENE $.10E+02 mg/kg 
VINYi.. CHLORIDE s.ooe-os mg.'kg 
ClS.1,2-DICHLOROl;'THENE 1.30E+OO mg.'kg 
2,4-0INITROTOLUENE 5.10E-01 mg/kg 
2,4,&-TRlNITROTOLUENE 3.60E-01 mg/kg 

PENTACHLOROPHENOL 3.SOE-01 mg.'kg 
ALUMINUM 2.36E+04 mg/kg 

ARSENIC 6.20E+OO mg.'kg 
BARIUM· .s:11e.01 mg/l<g 
CADMIUM 6.80E-01 mg/kg 
CHROMIUM 3.36E+01 mg/kg 

COBALt UlOE+OO mg/I<; 

NICKEL 6.80E+OO mg/kg 

VANADIUM 3.94E+o1 mg/kg 

ZINC 3.98E+01 mg/kg 
CYANIDE 5.00E+OO """"n 

(Iola~ 

Route 
EPC 
VelUe 

2.10E-01 

2.70E-01 
4,00E-03 
9.00E-01 
2.00E-03 
UlOE-01 

5.20E+OO 
9.10E+OO 
S.80E-02 
1.40E-02 
5.60E:o2 
9.10E+02 

5.ooE-03 
1;30E+OO 

5.10E-01 
3.sOE-01 
3.BOE-01 
2.36E+04 

5.20E+OO 
s.11E+0! 
UOE-01 
3.36E+01 
3.00E+OO 
8.BOE+OO 

3.94E+01 

3.99E+01 

5.00E+OO 

NWS CHARLESTON, SOUTH CAROLINA 

Route EPC Intake lnlake Rel""""'• Refereooe ReJarenc::e 
EPC Solactad (~) (Non-Canctor) Ooee OoeaUnill Coooen!rlollon 
Unila lorliaa!d Unita 

Calculallon (1) 

mg/kg M 8.1E-08 mglkg-day 6.0E-02 mg/kg-day "'" 
mg/kg M 1.0E-07 mgll<g-day 4.0E-03 mg.'kg-<lay NA 

mglkg M 1.6E-09 mg/kg-day m1"1<!1-day NA 

mg.'kg M 3.5E-07 mg.'kg-day 9.0E-01 rnglkg-<lay NA 

m!1kll M 7.7E·10 mg/kg-day 4.0E-03 mg/kg-day NA 

mg.'kg M 6.2E-06 mg/kg-day mg.'kg-<lay NA 
mg.'kg M 2.0E-06 mg.'kg-day 7.4E-04 mg.'kg-day NA 

mg.'kg M 3.SE-06 mWJ<g-day 1.0E-02 rngl<g-<lay NA 

mgtcg M 3.4E-08 mg/kg-day mgllcg-day NA 

·mg/kg M 5.4E-09 m!>'l<Q-d•Y 6.0E-02 mg/kg-day NA 

mg/kg M 2.2E-08 mWJ<g-Qay 1.0E-02 mglkg-Qay NA 

mg.'kg M 3.SE-04 mg/kg-day s.oe-01 mg/l<g-Qey NA 

mg/kg M 1.9E-09 mg.'kg-day 3.0E-03 mglkg-<lay NA 

mg.'kg M 5.0E-07 rngl<g-<lay 1.0E-02 m~y NA 

mglkg M 2.0E-07 mglkg-day 2.0E-03 mg.'kg-day NA 

m!>'l<g M 1.4E-07 mglkg-Qay s.OE-04 mg/kg-day NA 

mglkg M 1.SE-07 mglkg-day 3.0E-02 mglkg-<lay NA 
mg/kg M G.lE-03 mg.'kg-day 1.oe+oo mglkg-<lay NA 

rJll>'kg M 2.0E-06 mWJ<g-day 3.0E-04 mglkg-<lay NA 
. mg/kg M l!.OE-05 mglkg-day 2.0E-01 mfl/l:i!-Oay NA 

mg.'kg M 2.2E-07 mglkg-day 5.0E-04 mglkg-<lay NA 

rJll>'kg M 1.3E-05 mg/kg-day 3,0E-03 mg.'kg-day NA 

mglkg M 1.2E.o6 mg/kg.day 2.0E-02 mg/kg-day NA 

mQ/kg M 2.eE-0& mg/kg-day 2.0E-02 fflG'kg.day NA 

mg.'kg M 1,SE-05 ~ 1.0E-03 mglkg-<lay NA 

mg.'kg M 1,SE-05 mg/kg-day 3.0E-01 mg/kg-<lay NA 
. ma/kg M 1.9E-06 ............. 2.oe-02 ..;,.,..g-<lav NA 

SWMU17SSConstWRME.xls Table7 

• 

Reference Haza!d 
Concentration Quotient 

Unils 

""' 1.4E-06 
NA 2.6E-05 
NA 
NA 3.9E-07 
NA 1.9E-07 
NA 
NA 2.7E·03 
NA 3,SE·04 
NA 
NA 9.0E-06 
NA 2.2E-06 
NA 7.1E-04 
NA a.se.01 
NA S.OE·05 
NA 9.9E-05 
NA 2.7E·04 
NA 4.9E·OS 
NA 9.1E·03 
NA 6.7E-03 
NA UE-05 
NA 4.3E-04 
NA 4.3E-03 
NA 5.SE·OS 
NA l.3E-04 
NA 1.SE.02 
NA s.1e.os 
NA 9.7E·05 

4.1E·02 

9/2212005 10:51 AM 



Expoaure 
Route 

Oermal 

TABLE 7.11 • REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION/EXCAVATION WORKERS TO SUBSURFACE SOIL 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Scenario Tlmelrame: Future 
Medium: Soll 
Expoaura Medium: Subaurl- SoK 
ExpoellTII Point. Enllnl SWMU 17 
Receptor Popufatiorl: Conotruc!icWExcavlllon Woliu"" 

:Adult 

Chemical Modluni Medium 
of Potential EPC EPC 
Co..,..., Value IJ!ljlf 

., 

1,1,2,2·TETRACHLOROl:THAN 2.1oe-01 mWl<o 
1, 1,2· TRICHLOROETHANE UOE-01 mg/kg 

1.2-DICALOROPl'\OPANE 4.00E-03 mglkg 
ACETONE 9.00E-01 mglkg 

BENZENE 2.00E-03 mo'kl! 
BROMODICHl.OROMETHANE UOE-01 mg/kg 

CARBON TETliACHlORIOE UOE+OO mg/kg 
CHLOROFORM . 9.10E+OO mg/kg 

CHLOAOMETHANE 8.llOE-02 mg/kg 

METHYLENE CHLORIDE 1.AOE-02 mg/kg 
TETRACHLOROETHENE 5.60E-02 mg/kg 

TRICttlORoETHEWE 9.10E+b2 mf'l<g 
VINYL CHLORIDE 5.00E-03 mglkg 

CIS-1,2-DICHLOROETHENE 1.30E+OO mg/kg 

2,4-0INITROTOLUENE 5.10E-01 mg/kg 

2,4,8-TRINrTROTOl.UENE 3.SOE-01 mglkg 

PENTACHlOAOPHENOL a.eoe-oi mg/kg 

ALUMINUM 2.38E+04 mg/kg 

ARSENIC 5.20E+OO ml1!<g 
BARIUM s.11e+01 lnl>'kg 
CADMIUM is.&OE-01 mg/kg 
CHROMIUM 3.38E+01 mg/kg 

COBALT 3.00E+OO mg/kg 

·NICKEL 8.&oE+OO mg/kg 

VANADIUM 3.94E+01 mgll<g 
ZINC 3.96E+OI ml1!<U 
CYANIDE 5.00E+OO mglka 

(tolal 

Rollle 
EPC 
Value 

2.1oe-01 
2.70E-01 
4.00E-03 
9.00E-01 
2.ooe-o:i 
1.eoe-01 
5.20E+OO 
9.10E+OO 

S.80E.Q2 
1.40E.()2 

5,60E-02 
e.1oe+02 
5.00E-03 
1.30E+OO 
5.10E-01 
3.iOE-01 

\ 3.BOE-01 
2.38E+04 
5.20E+OO 
s.11e+01 

S.&OE-01 
3.38E+01 
3.00E+OO 
6.BOEtOO 
3.94E+01 
3.ll6E+01 
5.00E+OO 

NWS CHARLESTON, SOUTH CAROLINA 

Route EPC Intake lnlake Rofere- Reference Ref--
EPC Seloc1ed (Non.C..nc.r) (Non-Cance~ Doae OoeeUnila Concentration 
Unila lorHemd Unll1o 

Calculation (1) 

mg/kg M mglkg-<lay mg/kg-day NA 

mg/kg M mg/kg-day 4.0E-03 mg/kg'day NA 

mglkg M mg/kg.day mg/kg.day NA 

mglkg M mg/kg.day 9.0E-01 mglkg-<lay NA 

mg/kg M mO'l<o-dav 4.0E-03 mg/kg«lay NA 

mglkg M mg/kg.day . mg/kg-day NA 

mglkg M mg'l<g-day 7.4E-o4 mglkg-day NA 

mg/kg M mg/kg-day 1.0E.Q2 mglkg-<toy NA 

mgll<g M mg/kg-day mg/kg-day NA 

mglkg M mg/kg-day 6.0E-o2 mglkg-day NA 

mg/kg M mglkg-day 1.0E-02 mg/kg-day NA 

mglkg M mglkg-day 5.0E-01 mg/kg-day NA 

mgll<g M mglkg.day 3.0E-o3 m111<g-day NA 

mglkg M mglkg-day 1.0E-02 • mg/kg-day NA 

m111<9 M 8.0E-oa ' '!'9"1<g-day 2.0E·03 ml1!<g-day NA 

mg/kg M 1.3E-Oll lllQll<g-day S.OE-o4 mg/kg-day NA 

mg/kg M 1.1E-07 ·mg/l<Q-day 3.0E-02 ml>'!<g-day NA 

mgll<g M mglkg-day 1.0E+OO mg/kg.day NA 

mg/kg M UE-07 ml1!<g.day 3.0E-04 mg/kg-day NA 

mg/kg M mglkg-<lay 1.4E-02 mgll<g-day NA 

mg/kg M 6.SE-10 mg/l<Q-day 2.SE-OS ml1!<g-day NA 

mg/kg M mg/kg-day 7.5E-OS mglk;-day NA 

mglkg M mglkg-day 2.oE-oa mg/kg-day NA 

ml>'J<g M m~y S.OE-04 mg/kg-day NA 

mglkg M mglkg-day 2.6E..o& mg/kg-day NA 

mg/kg M mglkg-day 3.0E-01 mg/kg-day NA 

mnll<n M UE-07 mnlkt>dav 2.oE-02 mnlk<t-riav NA 

Releranee 
Conoentcatioo 

Unite 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NI\. 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Total Htzafd Index Acron All Expoa11l'9 Routff/Pathway• 
(1) Specify Medlum.spocmc (M) or Route-Specific (R) EPC oaloclaQ fllf hazard calCUlallon. 

Oe!ll!al Absorption fraction from §p!lfAB§.l <uSEPA. Jyly 20Qt\li 
2,<kllnltrotoluent • 0.102 Al8enlQ • 0.03 
2.4.e-T~nllrotoluene - 0.032 cadmium • 0.001 
Pentaehloropllenol • 0.2$. Olher MelalS and Vo/allies • not evaluated lor deR'll!ll contact With soil. 

SWMU.onstWRME.xls Table7 • 

Hazard 
Quo1ient 

3.0E-05 
2.6E-DS 
3.7E-06 

6.0E-04 

2.6E-05 

3.oe-os 
7.2E-04 

4.1E-02 

9/22120.1 ·AM 



• 

Expaaure 
Roule 

lngfflion 

• 
TABU! 8.11 • REASONABLE MAXIMUM.EXPOSURE (RME) • 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION/EXCAVATION WORKERS TO SUBSURFACE SOIL 
SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Scenario Tlmelrame: Fu\11111 
Medium: Soll 
Expoouro Medium: Subauriac• Soil 
Elcpolurll Paint Entire SWMU 17 
Re<1eptar Populadon: Cona!NC1iol\IExcava11on Worke111 
Receptor Aoe: Adult 

Chemical - Medlurn 
of Patenllal. EPC EPC 

Concern Value Unila 

1, 1.2.2· TETRACHLOROE 1 l'1A!I 2.10E.01 mf1kg 
1, 1JHRICHLOROETHANE 2.70E.01 rnglkg 
1,2-0ICHLOROPROPANE 4.00E-03 mg/kg 

ACETONE 9.00E-01 rnglkg 
BENZENE 2.00E-03 rnglkg 
BROMOOICHLOROMETHANE uoe-01 rnglkg 

CARSON TETRACHLORIDE 6.20E+OO ing.'kg 
CHLOROFORM 9.10E+OO mg/kg 

CHLOROMETHANE UOE-02 mf1kg 
METHYLENE CHLORIDE 1.40E-02 mg/kg 
TETRACHlOROETHENE 5.60E-02 m!1kg 
TRICHLOROETHENE e.10E+02 mg/kg 
VINYL CHLORIDE 5.00E-03 rnglkg 
CIS-1,2-0ICHLOROETHENE 1.30E+00 mg/kg 

2.4·DINITROTOLUENE s.1oe-01 mg/kg 
2,4,6-TRINITROTOLUENE 3.SOE-01 mg/kg 

PENTACHLOROPHENOL 3.80E-01 mglkg 

ALUMINUM 2.36E+04 mg/kg 

ARSENIC 5.20E+OO mg/kg . 
BARIUM S.11E+01 mg/kg 

CADMIUM s.eoe-01 mg/kg 

CHROMIUM 3.36E+01 mg/kg 

COBALT 3.00E+OO mg/leg 

NICKEL e.eoe+oo rnglkg 

VANADIUM 3.94E+01 mg/kg 

ZINC 3.96E+01 rnglkg 
CYANIDE 5.00E+OO mg/kg 

(toll~ 

NWS CHARLESTON, SOUTH CAROLINA 

.Route Route EPC Selected lntek• Intake cancer SIQ1>8 Cancer Slope 
EPC EPC far Riek (C.-r) (cancer) F .. !Dr FactorUnlla 

Value Unlla Calculation (1) Unito 

2.IOE-01 n>W!<g IA 1.2E-09 mf1kg-day 2.0E·01 \ffilll"ll..,..Yf 
2.70E-01 mg/kg M 1.5E-09 mg/kg.day 5.7E-02 (mf1kg.day)'' 
4.00E.o:! mWJ<g M 2.2E·11 mf1kg.day 6.SE-02 <~Yr' 
9.00E-01 mg/l<g M 5.0E-09 mf1kg-<jay (mlJ!kg.ilay):' 

2.00E-03 mg/kg M 1.1IM1 rnglkg-<lay 5.5E-02 (mg/kg-day)"' 

1.eoe-01 mg/kg M a.ee-10 mf1kg.day (mglkg-<lay)'' 

5.20E+OO mWJ<g M 2.9E-08 mf1kg-day UE-01 (mglkg4'y)'' 

9.10E+OO mWJ<g M 5.0E-OB mg/kg-day (m!1kg-day)"' 

s.soe-02 mg/kg M 4,9E·10 mglkg-day (mg/kg-day)'' 

1.40E-02 mg/kg M 7.7E-11 mg/kg-day 7.SE-03 (m~ay)'' 

5.60E-02 mWJ<g ·M 3.1E-10 mg.'kg-day 5.4E-01 (mg/kg-day)'' 

9.10E+02 m~g M 5.DE-06 mg/kg-day 1.3E-02 (mgkg-da)')'' 

5.00E-03 mg/kg M 2.SE;11 ml1kg-day 7.2E-01 (mg/kg-day)'' 

1.30E+OO rnWJ<g M 7.2E-09 mf1kg-day (mg/kg-day)"' 

5.10E-01 mWJ<g M 2.SE-09 mg/kg-day (mglko~r· 

3.SOE-01 '"'1'kG M 1.9E-09 nVl<g-<loy 3.0E-02 (mglkg-daY)"' 

3.SOE-01 mg/kg M 2.1E-09 mg/kg-<lay 2.0E-01 (mg/kg-day)'' 

2.36E+04 mWJ<g M 1.3E-04 mg/kg-day (m!1kg.day)'' 

5.20E+OO mg/kg M 2.9E-08 mglkg-<lay 1.5E+OO (mg/kg-<ll)')'' 

5.11E+01 mWJ<g M 2.BE-07 mg/kg-day (mglkg-<lay)'1 

5.80E-01 mWJ<g M 3.1E-o9 mg/kg-day (mglkg-<lay)'' 

3.36E+01 mg/kg M 1.9E-07 mg/kg-day (mg/kg-day)'' 

3.ooE+OO mg/kg M 1.7E-08 mglkg-<lay (mglkg-<la)')'' 

6.80E+OO mg/kg M 3.SE-08 mglkg-<lay (mg/kg~)"' 

3.94E+01 '"'11<9 M 2.2E-07 ml1kg-day (mg/kg-day)" 

3.98E+01 mf1kg M 2.2E-07 mg/kg-day (mg/kg-day)'' 

5.00E+OO mlllka M 2.SE-09 ma/kn-day (mglkg-<lay)'' 

SWMU17SBConatWRME.xls Tables 

• 

Cancer 
Riek 

2.3E·10 
a.se.11 
1.se-12 

6.1E·13 

3.7E-09 

5.BE-13 

1.7E·10 
6.SE-08 
2.0E·11 

S.8E·11 
4.2E·10 

4.3E-08 

1.lE-07 

9/2212005 10:52 AM 



TABLE 8, 11 • REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISI<& FROM EXPOSURE OF CONSTRUCTION/EXCAVATION WORKERS TO SUBSURFACE SOIL 

SWMU 17.· OLD SOUTHSIQE MISSILE AND WASTE OIL DISPOSAL AREA 
NWS CHARLESTON, SOUTH CAROLINA 

ElQ)Oll""' 
Routt 

°""""' 

Scan•rio Tlmelrame: Future 
Medium: Soil 
~Medium: Subludace Soll 
Exposure Point Entlle SWMV 17 
Receplor Populalioll: Cone1nlcllon/Exeavaflon Workllls 
Receotor Aoe: Adult 

Chemical Medium Medium 
ol Potential EPC EPC 

Concern Value Units 

1,1..2..2· TETAACHLOROETHA~ 2.10E.01 mg.lkg 
. 1,1,IHRICHLOROETHANE 2.70E.()1 mg/kg 
· 1,2·DICHLOROPROPANE 4.00E.Q3 mg/kg 

ACETONE e.ooe.01 mg.lkg 
BENZENE 2.0!>E.()3 MWlce 
BROMOO!CHLOROMElliANE 1.80E.01 mglkg 
CARBON TETAACHLoRIOE 5.20E+OO mg/kg 
cHLOROFOAM 9.10E+OO rnglkg 
CHLOROMETHANE 8.llOE.02 mg.lkg 
METHl'LENE CHLORIOE 1.40E.Q2 mg/kg 
TETRACHLOROETHENE s.eoe.02 mg/kg 
TAICHLOROETHENE 9.10E+02 mg/kg 
VINYL CHl.Of110E 5.00E.()3 rnglkg 
CIS-1.2·DICl4.0ROETHENE . 1.30E+OO mo'kg 
2,4-0INITAOTOLUENE 5.10E.01 mg/kg. 

2,4,&-TRINITROTOLUENE 3.SOE.01 mi:;l<u 
PENTACHLOROPHENOL 3.llOE.01 mg/kg 
ALUMINUM 2.38E+04 mg/kg 
AASEN IC 5.20E+OO mg/k!I 
BARIUM 5.11E+o1 mi:;l<g 
CADMIUM 5.60E.O! mg.lkg 
CHROMIUM 3.36E+o1 mg/'Kg 
COBALT 3.00E+OO mg/kg 
NICKEL 6.llOE+OO mg/kg 
VANADIUM 3.94E+o1 mg/kg 

ZINC 3.98E+01 mg/kg 
CVANIDE 5.00E+OO mnlkn 

(totaO 

Roule 
EPC 
Value 

2.lOE.01 
2.70E.01 
4.00E.Q3 
9.00E.01 
2.00E.Q3 
1.eoe.01 
5,20E+OO 
9,10E+OO 
UOE.o2 
1.40E<-02 
5;60E.Q2 

9.10£+02 
5.00E.Q3 
1.30E+OO 
5.10E.01 . 

3.50E.01 
3.80E.01 
2.36E+04 
5.20E+OO 
5.11E+o1 
S.60E..01 
3.36E+o1 
3.00E+OO 
6.BOE+OO 
3.94E+01 
3.96E+o1 
5.00E+OO 

(1) Specify Medlum-lll>4Cffic (M) or Routa-5peclllc (A) EPC Hlecled lor riok calculation. 
Otflllal Absorption fractl9n from So!!(ABSl ruSEPA. July 2Q04l; 

2,<kilnllrotoluene • 0.102 Arsenic· 0.03 
2,4,6·Trlnllrotolutne • 0.032 cadmium • 0.001 

- EPC Selected 

EPC for Alak 
Unlta CalcUlation ( 1) 

mg/kg M 
rnglkg M 
rnglkg M 
mg/kg M 

"'l>'kll M· 

m!Yl<u M 
mg/kg M 
mg/kg M 
mg/kg M 

~ M 
mg.lkg M 
mg/kg M 
rnglkg M 
mg/kg M 
mi:;l<g M 
mg/kg M 
mglkg M 
mg/kg M 
mg/kg M 
mg/kg M 
mg/kg M 
mijkg M 
mg/kg M 
mg/kg M 
mglkg M 
mg/kg M 
m<llkn M 

Pentachlorophenoi • 0.26 Other Metal$ and Volatiles • not evaluated for derm.al contact with soil. 

lnlak• lnlal<e Cancer Slope Cancer Slope 
(Cancerj (Cancer) Factor FaotorUnltll 

Onita 

mglkg.<tay 2.0E.01 (mo'kg-day)' 

mglkg-<!ay 5.7E.o2 (mglkll'<l•Yr' 
mglkg.0.y 6.8E.o2 (mg/kg-day)'' 

mglkg.<tay (~ay)'' 

mglkg.<tay f>.5E.Q2 {mg/kg.<tay)'' 

mo'ku-daY (mglkg.dayf' 

mglk!l-diY 1.3E.01 (mglkg.<tay)'' 

mg.lkg-day (mg/kg-day)'' 

mi:;l<v<iaY (mg/kg-day)" 

mi:;l<g-day 7.SE-03 (mg/kg-day)'' 

MWlcQ-d&Y 5,4E.01 (mi:;l<g-day)'' 

mi:;l<g-day 1,3E.o2 (mg/kg-dayr' 
mg/kg.day 7.2E.01 (mglkg-day)'' 

m~y lmglkQ-dayr' 

ue-10 m~ (m~y)'' 

1.9E·10 mglkv<iaY 3.0E.Q2 (mglkv<lay)'' 

1.6E.o& mg/kg.day 2.0E.01 Cmg11<ri-davr' 
mglk!l-diY (mg/kg-day)'' 

2.6E.Q9 mg/kg.day 1.SE+OO (mg/l<Q-day)'' 

mglkg-<lay (mglkg.<tay)·' 

9.3E·12 mglkQ-day (mglkg-dlyf' 

mg/kv<laY (mi:;l<g-daY)'' 

mg/kg-day (mg/1<11-d•Yl'' 
mg/kg-day (mglkg-daY)·' 

mg/kg.day (mg/kg-day)'' 

mg/l<g-day (mglkv<lay)'' 

8.5E·09 mnJloowlav (mglkg.<tayr' 

Tai Rl.tk Act- All El<pO!tllre R-.JPothwll)'O 

SWMU17SBConstWRME.xls Table& 

• • 

Cal!Cor 
Risk 

5.6E·12 
3.2E·10 

3.9E.o& 

4.2E-08 
UE-07 

9/2212005 10:52 AM • 



• 

ExpoBUlll 
Routo 

l"9'1aijon 

• 
TABLE 7.11a· CENTRAL TENDENCY EXPOURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION/EXCAVATION WORKERS TO SUBSURFACE SOIL 
SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

M«fillm: Subaurlaca Soil 
E)(!>OSUl't Point. Enlir& SWMU 17 
Rec8ptor Poputalfcn: Conslruclion/E•oavation Workera 
Receptor A : Adult 

Chenilcal Medi\lm MediUm 
ofPotemlal EPC EPC 

ConCem Value Unli. 

1, 1.2,HETRACHt.OROETHM 2.IOE-01 mg/kg 
1, 1,2· TRICHLOROETHANE 2.70E-01 mglkg 
1,2·01CHt.OROPROPANE 4.00E-03 mg/l<g 
ACETONE 9.00E-01 mgll<g 
BENZENE 2.00E-03 mg/kg 
BAOMOOICHLOROMETHANE UOE-01 mg/kg 
CARBON TETRACHLORIDE 6.20E+OO mo'l<i1 
CHLOROFORM 9.10E+OO mg/kg 
CHLOROMETHANE 6.80E-02 mg/kg 
METHYi.ENE CHLORIDE 1.40E·02 mg/1<g 

TETRACHLOROETHENE 5.80E-ll2 mgll<g 

TAICHLOROETHENE 9.10E+02 ms>'kg 
VINYL CHLORIDE 5.00E-03 mg/kg 
C1S.1.2·DICHLOROETHENE' UOE+OO ml>'k!l 
2,4-0INITROTOUJENE 5.IOE-01 mg/kg 

2.4.6-TRINITROTOWENE 3.SOE-01 mg/kg 
PeNT-"CHLOROPHENOL 3.BOE-01 mg/kg 
ALllMINUM 2.38E+44 mg/1<g 

ARSENIC 5.20E+OO mglkg 
BARIUM S,11E+OI mg/kg 
CADMIUM 5.80E-01 mg/kg 

CHROMIUM 3.36E+01 mlYltg 
COllALT 3.00E+Od mg/kg 
NICKEL e.eoE+OO mglkg 

VANADIUM 3.94E+01 mg/kg 
ZINC 3.96E+01 mg/l<g 
CYANIDE s.ooe+oo mnlkn 

(tole~ 

Roule 

EPC 
Value 

2.10E·01 
2.70E-0.1 
4.00E-03 
9.00E-01 

2.00E-03 
t.eOE-01 
5..?0E+OO 
9,lOE+OO 

8.SOE-02 
1.40E-o2 

5.60E-02 
9,10E+02 

5.00E-03 

1.30E+OO 
s.1oe-01 

3.50E-01 
3.80E-01 

2.36£+04 
5.20E+OO 
5.11E+01 
6.60E-01 

3.36E+01 
3.00E+OO 
tl.60E+OO 
3.94E+01 
3,96E+01 

5.ooE.oo 

NWS CHARLESTON, SOUTH CARO.LINA 

ROUie EPC Intake lntal<• Ref.- Raleranoe ReftfOflC8 
EPC Solactod (Noll-Cancer) (Nofl.Cano•r) Dooo Ooae Unilll Concentration 
Unit$ !or Huard UnitB 

Cillculolfcn (1) 

mg/kg M 8.1E-08 mg/kg-day 6.0E-o2 mg/kg'<lay NA 

mgll<g M l.OE-07 mg/kg-day 4.0E-03 mglkg.day NA 

mg/kg M 1.SE-09 mg/kg.day mg/kg-day NA 

mg/kg M 3.SE-07 mglkg.<lay e.oE-01 mglkg.Qay NA 

ml>'!<g M 1.7E·IO mg/kg-day. 4.0E-03 mpllcg-day NA 

ml>'!<g M UE-08 mg/kg.day mg/kg.day NA 
miJl<g M 2.0E.o6 mg/kg-day T.4E.Q4 ~y NA 

mQll<g M 3.6E.o6 mg/kg-day 1.oe-02 mg/kg-day NA 
ml>'kg M 3.4E-08 mglkg-<lay mg/kg-day NA 

ml>'kg M 5.4E-09 mglkg-<lay 6.0E-02 mg/kg-day NA 

mg/kg M 2.2E-08 mglkg-<lay 1.0E-o2 mg/kg-day NA 

mg/kg M ·3.5E.Q4 mg/kg-day 5.0E-01 mg/kg-day NA 

mW!<g M t.9E-09 mg/kg-day 3.0E-03 mg/kg-day NA 

mt>'ko M S.OE·07 mg/kg-day 1.0E.Q2 mg/kg-day NA 
mglkg M 2.0E-07 mg/1<g-day 2.0E-03 mg/kg-day NA 

mg/kg M 1.4E-07 mg/kg-day 5.0E-<>4 mglkg-day NA 

mglkg M 1.SE-07 ITl!>'kg..<Jay 3.0E-o2 mg/kg-day NA 

miJl<g M 9.1E.Q3 mg/l<g-day LOE+OO mg/kg-day NA 

mg/leg M 2.oe-oe mg/kg-day 3.0E-o4 mg/kg-day NA 

m!>'kg M 2.0E-05 mg/kg-day 2.oe-01 mglklJ'day NA 

mW!<g M 2.2E-07 mglkg-day 5.0E-04 mg/kg-day NA 

mgll(g M 1.3E-<l6 mg/kg-day 3.0E-o3 mg/kg-day ·NA 

mg/kg M t.2E-oe m!Yl<g-day 2.0E-02 mlYltg-day NA 

mg/kg ,M 2.ee.00 mg/kg-day 2.0E-02 mg/kg-day NA 

mg/kg M 1.SE-OS mg/kg-day 1.0E-o3 mll"itg-day NA 

mg/kg M 1.SE-<l6 mg/kg-day 3.0E-01 mg/kg-day NA 
·mn11ro M l.BE-08 mnlkn.dov· 2.0E-02 m,.,.,,._,._ NA 

SWMU17SBConstWCTE.xls Table7 

• 

Reference Hazard 
Concentration Quotient 

Unita 

NA 1AE·06 
NA 2.6E·05 
NA 
NA 3.9E.07 
NA 1.9E.07 
NA 
NA 2.7E·03 
NA 3.SE-04 
NA 

NA 9.0E·OB 
NA 2.2E-06 
NA 7.1E-<l4 
NA 6.5E·07 
NA 5.0E·05 
NA 9.9E-05 
NA 2.7E-<l4 
NA 4.9E.o6 
NA 9.1E·03 
NA 6.7E-03 
NA 9.9E·05 
NA 4.3E.04 
NA 4.3E-03 
NA S.BE·05 
NA 1.3E-04 
NA 1.SE-02 
NA 5.1E-05 
NA 9.7E·05 

4.1E-02 

9/22/2005 10:53 AM 



Expcauro 
Route 

Damai 

TABLE 7.11a • CENTRAL TENDENCY EXPOURE (CTE) 
CALCULATION OF NO*CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION/EXCAVATION WORKERS TO SUBSURFACE SOIL 

. SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

S<ienario Tunelnimo: Future 
Medium: Soil 
Expoellf9 Medium: Subsurf- Soil 
Exposure Point Entire SWMU 17 
Receptor Popula~ Con&!Mtionl&cavallon WOtkers 
Receptor Aae: Adult 

Chemk;lll Ma<llum Medium 
of Potantlal .. EPC EPC 

Concern Value Unila 

1,1,2,2-TETRACHl.OROETHM 2.1oe-01 mg/kg 
1,1,2·TRICHLOROETHANE 2.70E-01 mg/kg 

1,2·DICHL!JROPAOPANE l.OOE-03 mW1<G 
ACETONE 9.00E-01 mWkg 
BENZENE 2.00E-03 mg/kg 

BROMOOICHLOROMETHANE 1.eoe-01 mWkll 
CAllSOO TETRACHLORIDE i.20E+OO ml>'kg 

CHLOROFORM 9.10E+OO ml>'kg 

CHLOROMETHANE 8.80E-02 mg/kg 

METHYLENE CHLORIDE 1.40E-02 mg/kg 

TETRACHl.OROETHENE 5.60E·02 mg/kg 

. TRICHLOROETHENE 9.10E+02 mg/kQ 
VINYL CHLORIDE 5.00E-03 mg/kg 

CIS.1,2-0ICHLOROETHENE 1.30E+OO mWkg 

2,4-0lNITROTOLUENE 5.10E-01 mg/kg 

2,4,tl-TRINITROTOWENE 3.SOE-01 mg/kg 
PENTACHLORO!'HENOL a.eoe-01 mg/kg 
ALUMINUM 2.36E+04 mg/kg 
ARSENIC 6.20E<:QO mg/kg 

BARIUM 5.11E+01 mg/kg 

CADMIUM 5.60E-01 mg/kg 

CHROMIUM 3.366+01 mg/kg 

COBALT 3.00E.00 mg/kg 

NICKEL 8.80E+OO mg/kg 

VANADIUM 3.94E+01 mo'kg 
ZINC 3.96E+01 mg/kg 

CYANIDE 5.00E+OO mnlkg 

{toll~ 

NWS CHARLESTON, SOUnt CAROLINA 

Route Route EPC Intake l(llake 

EPC EPC Soltclad (Non-cer.oer) ~ncer) 

Value Unila forHanrd Unlll 
Calcuiallon (1) 

2.10E-01 mg/kg M mgikg-<jay 

2.70E-01 mg/kg M mg/kg-day 

4.00E-03 mg/kg M mglkg.<fay 

9.00E-01 mg/kg M mg/kg-day 

2.00E-00 mg/kg M mglkg-<lay 
1.llOE-01 m9'1<g M m9'kg.<fay 

UOE+OO mg/kg M mg/kg-day 

9.IOE+OO mg/kg M m9'kg-doy 

e.eoE-02 m9'kg M mglkg-day 

1.40E-02 m9'1<g I M m9'1<g-day 
s.eoe-02 mg/kg M mg/kg-day 

9.10E+02 mg/kg M m9'1<g-day 
5.00E·03 mg/kg M m9'1<g-day 
1.30E+OO mg/kg M mg/kg-day 

s.1oe-01 mg/kg M 2.oe-oa mglkg-<lay 

3.SOE-01 mglk11 M 4.3E-09 mglkg-dar 

3.SOE-01 mg/kg M 3.re-oa mg/kg.day 

2.36E+04 mg/kg. M mg/kg.day 

UOE+OO mg/kg ..... 6.0E-08 mg/kg-day 

5.11E+01 mg/kg M mg/kg-day 

5,60E.01 mg/kg M 2.2E·10 mg/kg-day 

3.36E+01 mg/kg M mg/kg-day 

3.00E+OO mg/kg M mgll<g.<fay 

6.80E+OO m9'1<g M mglkg.<fay 

3.94E+OI m9'ku M mglkg-<lay 

3.96E+01 mg/kg M. mg/kg-day 

5.ooE+OO mg/kg M 2.l!E-07 ma/kg.day 

Reforonce Ref ere""• Refereoco 
DoH Dose Unila Concentrallon 

mglkg-day NA 

4.0E-03 mg/kg.day NA 

mg/kg.day NA 

9.oe-01 mg/kg-day NA 

4.0E-03 mg/kg-day NA 

m9'kg.<fay NA 

7.4E·04 mg/kg-day NA 

1.0E-02 mg/kg.day NA 

rng/ltp-<!ay 
.NA 

6.0E-02 mi;Vkg-day NA 

1.0E--02 mg/kg-day NA 

5.0E-01 mg/kg-day NA 

3.0E-03 mg/kg.day NA 

1.0E-02 mg/kg-day NA 

2.0E-03 mg/kg-day NA 

5.0E-04 mg/kg-day NA 

3.0E-02 mg/kg.day NA 

1.0E+OO mg/kg.day NA 

3,0E-04 mg/kg.day NA 

1.4E-02 mglkg.<fay NA 

2.SE.o5 mg/kg-day NA 

7.5E-o6 mg/kg-day NA 

2.0E-02 mg/kg-dlly NA 

8.0E·04 mg/kg-day NA 

2.6E-Dli m!>'kg-day NA 

3.0E-01 mg/kg-day NA 

2.0E-02 malka-day NA 

Referenea 
Concentration 

Unila 

NA 
NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 
NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

Total Haard Ina• AcroH All Expo1ura RoiltMIP1thw1y• 
(1) Spaelly Medl~iflc (M) or Ro~ (Rl EPC aolectad for haUrd calculatiol),. 

Derma! Absorption F!!!!i!!Sm !rpm SoyfABS! f.US!if"A, Jy!y 20041; 

2.4-dhiltrololullne • 0.102 Atsenlc • 0.03 
2.4,6" Tllnltrotoiuene • 0.032 Cadmium· 0.001 

. 

F'entachlon)p'*191 • 0.25 Olher Metal& and VolatlleS • not evaluated tor dermal contacl wilh sol!. 

SWMU17SBConstWCTE.xls Table7 • • 

Hazard 
Quotient 

1.0E-05 

8.7E-06 

l.2E·06 

2.oE-04 

8.7E·06 

9.9E·06 

2.4E-04 

4.1E·02 



• 

ElcpoJure 
Route 

lngMllon 

• 
TABLE 8.11a • CENTRAL TENDENCY EXPOURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTIONIEXCAVA TION WORKERS TO SUBSURFACE SOIL 
SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Scenario Tlmelrame: Fulllr• 
Medium: Soil 
Ex- Medium: s.ubsurlaca Soil 
Expoaure Point Enlire swMi.J 17 

Population: Conall'UClionfExcavation Work0!1I 
rA :Adutt 

Chemlcal Medium . -of Potential EPC EPC 
Concem Value Units 

1, 1 ;2.2·TETRAOHLOl'l()ETHA~ 2.10E-01 mg/kg 
1, 1.2·TRIOHLOROETHANE 2.70E-01 mi;kg 
1,l!-OICHLOROPROPANE 4.00E-o3 mglkg 
ACETONE 9.00E-01 .mg/kg 
BENZENE 2.00E-o3 mg/kg 
BROMOOICHLOROMETHANE 1.eoe-01 mglkg 
CARSON TETRACHLORIDE 5.20E+OO mg/kg 
CHLOROFORM 9.10E+oo mglkg 
CHLOROMETHANE 8.60E-o2 mglkg 

METHYi.ENE CHLORIDE 1.40E.()2 mgllqj 
TETRACHLOROETHENE 5.60E-o2 mg/kg 

TRICHLOROETHENE 9.10E+OI! mglkg 
VINYL CHLORIDE 5.00E-oa mglkg 

CIS-1.2-0ICHLOROETHENE 1.30E+OO mg/kg 

2,4·01NITROTOLUENE 5.10E-01 mg/kg 
2,4,6-TRINITROTOl.UENE 3.SOE-01 mg/kg 
PENT ACHLOROPHENOI. 3.SOE-01 mglkg 
ALUMINUM 2.361!+04 mg/kg 

ARSENIC 5.20E..OO mg/kg 

BARIUM S.11E..01 mg/kg 
CADMIUM S.60E-ol mg/kg 

CHROMIUM· 3.36E..01 ,. mglkg 

COBALT 3.00E+oo mglkg 
NICKEL 6.8DE+oo mg/kg 

VANADIUM 3.94E..01 mg/kg 

ZINC 3,9&E..01 mg/kg 

CYANlDE 6.00E+OO malka 

(totaQ 

NWS CHARLESTON, SOUTH CAROLINA 

Roote Route EPCSeklcted lnteke Intake Cancer Slope CancerSloPt 
EPC EPC for Rlak (Cancer) {Cancer) Factor Factor Units 

Value Un.its Oalculatlon (1) Uni!a 

2.10E-01 mg/kg M 1.2E-09 mg/kg-day 2.0E-01 l"'l!'•!>-daYl' 
2.70E-01 niglkg M 1.SE-09 mg/kg-day 5.7E-o2 (m!1f<g-day)'' 
4.00E-o3 ml11<g M 2.2E·11 mg.'kg-day l!.8E-o2 (m!1f<g-day)"' 
9.00E-01 mg/kg M S.OE·09 mg/kg-day (mg/kg-day)'' 

2.ooe-oa mg/kg M 1.1E·11 mg/kg-day 5.SE-02 (mglkg-day)'' 
1.eoe-01 niglkg M ue-10· mg/kg-day (mglkg-day)'' 

S.20E+OO mg/kg M 2.9E-ol! mg/kg-day 1.3E-01 (;,,!Ykg-day)' I 

9.10E+oo mg/kg M 5.0E-o8' mg/kg-day (mglkg-day)'' 

6.llOE-02 mg/kg M 4.9E·10 mg/kg-day {mglkg-day)'1 

1.40E-02 mg/kg M 7.7E·11 mg/kg-day 7.SE-o3 (mglkg-day)'' 

5.80E-o2 mg/kg M 3.1E·10 mglkg-day 5.4E-01 (mglkg-day)'' 

9.10E+OI! mg/kg M 5.0E-otl mg/kg-day 1.3E-o2 (m!Ykg-dal')'' 

.5.00E-03 niglkg M 2.BE·11 mg/kg-day 7.2E-01 (mglkg<:lay)'' 

1.30E+OO mg/kg M 7.2E.Q9 mg/kg-day (mglkg-day)'' 

5,10E-01 mg/kg M 2.BE-oll mglkg-day (mg/kg-day)'' 

3.SOE-01 m9'lio M 1.9E-09 mg/kg-day 3.0E-02 (mglkg-dayr' 

UOE-o1 mg/kg M 2.1E-o9 mg/kg-day 2.oe-01 (mg/kg-day)'' 

2.36E+04 mg/kg M 1.3E.o4 mg/kg-day (mg/kg-day)"' 

5.20E+OO mglk11 M UE-OB mglkg-day 1.SE+OO (mg/kg-d•Yl'' 

5.11E+OI mg/kg M 2.BE-07 mg/kg-day (mglkll-day)"' 

5.60E-01 mg/kg M 3.1E-oll mglkg-day (mg/kg-day)'' 

3.36E..01 mg/kg M 1.9E-07 mg/kg-day (mjjl1<g-day}'' 

3.00E+OO mg/kg M 1.7E-OB mg/kg-day (mg/kg-day)'' 

6.l!OE+OO niglkg M ue-oa m!Ykg-day (m!Ykg-day)'' 

3.94E..01 mg/kg M 2.2E-07 mg/kg-day (mglkg-day)'' 

3.116E+01 ml>'kl! M 2.2E-07 mg/kg-day (mglk!>-daY)'' 

5.00E+OO mnlkn M 2.8E-OS mnlk.wlav (mglkg<:tay)'' .. 

SWMU17SBConstWCTE.xls Tables 

• 

Caocer 
Risk 

2.3E·10 
8.5E·t1 
1.5E·12 

6.1E-t3 

3.7E·09 

s.aE-13 

1.7E·10 
6.5E-OS 
2.oe-11 

s.ue-11 

4.2E·10 

4.3E-OS 

l.lE-07 

9/2212005 10:54 AM. 



TABLE 8.111 • CENTRAL TENDENCY EXPOURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION/EXCAVATION WORKERS TO SUBSURFACE SOIL 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 
NWS CHARLESTON, SOUTH CAROLINA 

EXIJ08Uf• 
Route 

Dermal 

Sc<tnario Tlmefrlll""': Futtn 
Medium: SoR 
Expo11ure Medium: SUbaUl!ace Soil 
Elcpoaure Point Entire SWW 17 
Reoeptor Population: Cone11UC11on/Excavallon Y/orkero 
Raceptor .. _,Adult 

Chemical Medium Medium 
of Potential EPC EPC 

Concem Val ... Unite 

1, 1,2,2·TETAACHLOAOETHA~ 2.10E-01 mg/kg 
1, 1,2·TRICHLOAOE1'MANE 2.70E-01 mglkg 

1.2;DlCHLOAOPAOPANE 4.00E.03 mg/kg 

ACETONE 9.00E.01 mglkg 

BENZENE 2.00E.o3 mg/kg 

BROMODICHl.OAOMETHANE 1.eoe.01 mg/kg 

CARBON TETRACHLORIDE 5.20E+OO 'm!J"l<g 

CHLOROFORM 9,10E+OO mg/kg 
CHl.OAOMETHANE .8.BOE-02 mll'kg 
METHYLENE CHLORIDE 1.40E.02. mgkg 
TETAACHLOAOETHENE 5.60E-Q2 mg/kg 

TAICHLOAOETHENE 9.10E+02 mglkg 

VINYi. CHLORIDE 5.00E-03 mg/kg 

CIS-1,2-0ICHLOAOETHEHE 1.SOE+OO mglkg 
2,4-0INITAOTOLUENE S.10E.01 mll'kg 
2,4,8-TAINITAOTOLUENE 3.SOE-01 mg/kg 

PENTACHLOROPHENOI.. 3.80E.01 ml!'kg 
ALUMINUM 2.38E+04 mg/kg 
ARSENIC UDE+OO mg/kg 
BARIUM 5.11E+D1 mg/kg 
CADMIUM 5.60E.01 mg/kg 
CHROMIUM 3.36E+01 mg/kg 
cOBALT 3.00E+OO f1'll>'kg 

NICKEL e.aoe.oo mglk9 

VANADIUM 3.94E+01 rnglkg 

ZINC 3.96E+D1 mg/kg 
CYANIDE S.OOE+OO -lllolall 

Route 
EPC 
Value 

.2.IOE-01 
2.70E-01 
4.00E.o3 
9.00E.01 
2.ClOE.o3 
1.BOE-01 
5.20E+OO 
9.10E+OO 
8.80E..o:! 
1.40E-Q2 
5.60E.ol! 
9.10E+02 
5.00E.o3 
UOE+OO 
5.10E.01 
3.SOE-01 
3.80E-01 
2.35E+04 
5.20E+DO 
5.11E+01 
S.80E.01 
3.36E+D1 
3.00E+OO 
e.eoE.oo 
3.94E+01 
3,96E+D1 
5.00E+OO 

(1) Specify u.diurn-Spoclftc (M) or Aaute<$pecllk (A) EPC aoleclld for rial< calculallon. 

oW@I Absprptioo frac!!oo lmSol\(68$\ !USEPA. July 2004); 
2,4-dlnltrotoluenll • 0.102 Arsenic· o.os 
2,4,IHl1nllltlloluen8 • 0.032 Cadmium • 0.001 

Route EPCStleclild 
EPC forAilk 
Unila Calculation (1) 

m9'1cg M 
m!J"l<g M 
mglkg M 
mglkg M 
mg/kg M 
mg/kg M 
rnglkg M 

ml>'kg M 
mg/kg M 
mglkg M 
mglkg M 
mglkg M 
mg/kg M 
ml!'kg M 
mg/kg M 
mg/kg M 
mglkg M 
rnglkg M 
ml!'kg M 
1119'1<g M 

~ M 

l!ll>'kg M 

l!ll>'kg M 

mg/kg M 
mg/kg M 
mll'kg M 
mo/Im M 

Pentachlorophenlll • 0.25 Other Metals and Volalilo ·not evaluated for dermal eontacl with soil. · 

SWMU.onstWCTE.xls Table8 • 

lnlau · lnlau Cancer Slope Cancer Slope 
(Cancer) (Cance<) Factor Faclor Unlll 

Uni1a 

mgll<g-day 2.0E-01 (mg/kg-day). 

ml>'f<g-doy S.7E.02 (mg.lkg-dayr' 

ml>'ko-dav 6.BE.02 (m1>'kg-<:1avr' 
mg/kg-day ·(mg/kg-day)'' 

mll'ko<l&Y · 5.SE-02 (mgtkg-<1ayr' 

m9'1<9'(1ay (~)" 

~ 1.3E·01 (mg/kg-day)'' 

m~ <m1>'1<9'd*YI·' 
mgll<g-<lay (m!J"l<g,Qay)" 

m~8y 7.5E.o3 (ml>'k!l-d•YI·' 

ml>'kg,day 5.4E.01 (m!J"l<g.Qay)'' 

mll'kg-day 1.3E-o2 (mg/kg-day)·' 

mg/kg-day 7.2E.01 (ml!'kg-day)'' 

~y <mll'ku-daYr' 
2.9E·10 ~ (mll'kg-day)'' 

6.2E·11 ml>'f<g-doy 3.0E.o2 (nig.lkg-day)'' 

5.3E·10 m~ 2.0E.01 (mll'k!l-d•YI'' 

ml>'kg-day <"'1>'kll-davr' 
8.0E·10 ml!'kg,day 1.5E+OO (ml!'kg-day)'' 

~y (rnglkg-day)·l 

3.1E·12 mll'kg-day . cmglkg..iavr' 
rng/kg-day {mgilcg,day)., 

ml>'kg-ciay (M!Jikg-c1ayr' 
mglkg,day (mg/kg-day)·' 

m!J"l<g-day (mll'kg-day)·' 

mll'k9-dav <ml>'kg.Qay)'' 
2.BE-Q9 mo/kn.day (ml!'kg-day)'' 

Toll! Rt.k Aon•H Aff e.._ .... RIOlllMIP•llWll•Y• 

Carn:or 
Risk 

1.9E·12 
1.1E·1D 

1.3E-o9 

1.4E<Oll 
1.11-07 



• • 

Exposure AoutE 

Inhalation 

TASLE4.12 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF CONSTRUCTION/EXCAVATION WORKERS BY INHALATION FROM SUBSURFACE SOIL 

SWMU 17 ~OLD. SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

5cenarlo Timeframe: Future 

Medium: Subsurface sou 

Exposure Medium:. Air 

Exposure Point: Entire Site 

Receptor Population; CQnstructionl!;:xcavation Workers 

Receptor Aae: Child 

Parameter Parameter Definition 

Code 

cs Chemlcal concentration In soH 

VF Volatiizatlon factor 

PEF Partieulate emission factor 

IA Inhalation Rate 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N. Averaging Time (Non·Cancer) 

NWS CHARLESTON, SOUTH CAROLINA 

Units AME AME CT CT 

Value Rationale/ Value Ratlonalel 
Reference Reference 

mglkg. 95% UCL or Max USEPA, December 2002 95% UCL or Max USEPA,December2002 

m3/kg Chemical Specllic USEPA,December2002 Chemical Specfflc USEPA, December 2002 

m3/kg 1.27E+06 USEPA, December 2002 1.27E+06 USEPA,December2002 

m3/hour 2.5 USEPA Region 4, May 2000 1.5 USEPA, August 1.997 

hours/day 8 USEPA Region 4, May 2000 8 USEPA Region 4, May 2000 

days/year· 30 Professional Judgement 30 Professional Judgement 

years 1 ProfeMional Judgement 1 Professional Judgement 

kg 70 USEPA Region 4, May 2000 70 USEPA Region 4, May 2000 

days 26550 USEPA, December 1989 25660 USEPA, December 1989 

days 365 USEPA, December 1989 365 USEPA, December 1989 

~ily laffkt 91lculftf9ns . 
ifl alation Intake: (IRa x ET x EF x ED x (1/PEF)+(tNF)) I (BW x AT) 

Cancer Inhalation lntake(RME) = 3.35E-04 
Noncancer Inhalation lntake(RME) "" 2.35E-02 

Cancer lnh~lation lntake(CTE) = 2.01E-04 
NO/'lcancer Inhalation lntake(CTE)• 1.41E-02 

SWMU17SBConstWlnhRME.xls Table4_ 1 

• 

Intake Equation/ 

Model Name 

Intake (mg/kg/day) " 

CS x IR x [_!__ + -
1-J x ET x EF x ED 

VF PEF 

BWxAT 

9/2212005 11 : 18 AM 



Exposure 
Route 

Inhalation 

SQenarlo Tlmelrame: · Fulllre 
Medium: Subeurfaee Soll 
Exposure Medium: Air 
Exposure Point Entire Site. 
F,laeeptor Population: ConstM:tton/Exca\IG.llon Worlter& . 
Reeeplor Alla; Chlld 

TABL! T.12..l'IEASONABLE MAXIMUM EXPOSURE (AME) 
CALCULATION OF NON-CANCER HAZARDS 

. EXPOSURE OF CONSTRUCTION/EXCAVATION WORKER$ BY INHALATION FROM SUBSURFACE SOIL 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL Alll!A 
NWS CHARLESTON, SOUTH CAROUNA 

Chemical Medium Medium Route Route EPC lnlake Intake Reference 
of Potential EPC EPC EPC ePC Selected {Non-Caiwer) (Non-Cancer) 008$ 
Concem Value Units Value Units for Hazard Units 

Calculatlon (1) 

Carbon Tetraohlonde 5.20E+-OO mglkQ 2.371!-0S mgmr fl ME-OS mg/kg-day 5.00E-02 
Trlchleroethene &.10E+02 mall<!! UtE-01 mg1m•. R 6. 1E.o3 mall<!J.ClllY 1.10E-01 

(totel) 

Refer911C9 Reference Reference 
Ooae Unit& Corn;entraUon ConcentraUon 

Units 

mglkg-day 1.75E.01 mgtm> 

malka-dav 6.0E·01 ma1m• 

UOE+o:I VF (CerbOll Tetraolllorlde) Total Hazard 1.ndex Acro88 All expoaure Routea/Pathways 
VF(TCE) 

• 

Hazard 
Quotient 

1.1E·03 
3.6E·02 

3.7E·02 

3.7E·02 



• 

Exposure 
Route 

lnhalatlon 

• 
8.12. REASONABLE MAXIMUM EXPOSURE (RME) 

. CALCULATION OF CANCER RISKS 
EXPOSURE OF CONSTRUCTION/EXCAVATION.WORKERS BY INHALATION FROM SUBSURFACE SOIL 

SWMU 17 • OLO SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Soenarlo Tfmeframe: Future 
Medium: Subsurface Soll 
Exposure Medium: Air 
Exposure Point: Entlre Site 
Receptor Populatlon: Construcilon!Excavatlon Workers 
Receptor Age: Child 

Chemical Medium Medium 
of Potentlal EPC EPC 

Concern Value Units 

Carbon Tetrachloride 5.20E+OO mg/kg 
Trichloroethane 9.10E+02 mg/kg 

(to ta» 

NWS CHARLESTON, SOUTH CAROLINA 

Route Route EPC Selected Intake Intake 
EPC EPC for Risk (Cancer) (Cancet) 
Vatue Units Calculation (1) Units 

2.37E•03 mgtm· R 7.9E-07 mg/kg-day 
2.61E-01 mg/m3 R 8.7E-05 mg/ka-day 

• 

Cancer Slope Cancer Slope Cancer 
Factor Factor Units Risk 

-,._,,, 

5.30E-02 (mg/kg-day)' 4.2E·08 
7.00E-03 (mg/kg-dayr' 6.1E·07 

6.SE-07 
Total Fllsk Across All Exposure Floute&/Pathways 6.SE-07 

SWMU17SBConstWlnhRME.xls Tables 9/22/2005 11 : 18 AM 



Exposure Chemical Medium 
Routa of Potentlal EPC 

Concem ValUe 

lnhalllllon Cart>on Tetrachloride 5.20E+OO 
Trichloroethane 9.10E+02 . 

(total) 

TABLE 7.128. CIUfTRAL Tl!NOENCY IOO'OURE (CTE} 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSURE OF CONSTRUCTION/EXCAVATION WORK~ SY INHAl.A TION FROM SUBSURFACE SOIL 

SWMU 17 • OLO SOUTHSIDE MISSILE AND WASTE OIL. DISPOSAL AREA 
NWS CHARLESTON, SOUTH CAROUNA 

Medium Route Route EPC lnlake Intake Reference 
EPC EPC EPC Selected (Non·Cancer) (Non-Cancer) OOH 
Unilll Value Unit& for Hazard Unit& 

c.k;ulallor1 (1) 

mglk9. 2.37E-OO mg1m• R 3.3E·05 mg/kg·day S.OOE·02 
malko 2.61E-01 mglni' R ~ 3.7E•03 mg/kg-day 1.70E·01 

Reference Reference Reference Hazard 
Ooae Unilll ConeenCtatlon Concentration Quotient 

Uni ta 

mg/kg-day 1.75E-01 mglm3 6.7E·04 

mo/kg-day 6.0E·01 ma/m3 2.2E·02 

2.2E·02 

:UOl!+03 VF (Caillon Tetrachloride). Total Hazard Index Acroaa All Exposure Routes/Pathways 2.2E·02 
VF(TCE) 

• ~18AM 



• 

EKposure 
Route 

Inhalation 

• 
8.12a. CENTRAL TENDENCY EXPOURE (CTE) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF CONSTRUCTION/EXCAVATION WORKERS BY INHALATION FROM SUBSURFACE SOIL 

. SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Scenario Tlmeframe: Future 
Medium: Subsurface Soll 
Exposure Medium: Air 
E)Cflosure Point: Entire Site 
Receptor Population: Construction/Excavation Workers 
Receptor Age: Child 

Chemical Medium Medium 
of Potential EPC EPC 

Cone em Value Units 

Carbon Tetrachloride 5.20E+OO mg/kg 

Tr!chloroethene 9.10E+02 mo/kg 
(totaQ. 

NWS CHARLESTON, SOUTH CAROLINA 

Route Route EPC Selected Intake Intake 
EPC EPC for Risk (Cancer) (Cancer) 
Value Units Calculation {1) Units 

2.37E·03 mg1m· R 4.SE-07 mg/kg-day 
2.61E-01 mgtm• R 5.2E-OS mg/ka·dav 

• 

Cancer Slope Cancer Slope Cancer 
Factor Factor Units Risk 

5.30E·02 (mg/kg-day)' 2.SE-08 

7.00E-03 (mg/kg-dayr1 3.7E-07 

3.9E-07 
Total Risk AcroH All Exposure Floutes/Pathwaya 3.9E·07 

SWMU17SBConstwlnhCTE.xls Table8 9/22/2005 11 : 18 AM 



Exposure 
Route 

Dermal 

ScenariQ Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Entire Site 

TABLE4~13 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF 
CONSTRUCTION/EXCAVATION WORKERS TO GROUNDWATER 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 
NWS CHARLESTON, SOUTH CAROLINA 

Receptor Population: Constructlol){Excavatlon Worker 
Re tor A e: Adult 

Par1mete1 Parameter Definition Units RUE RUE I CTE 
Code Value Rationale/· Value 

Reference 

Cow Chemical Coneentratloil In Groundwater mg/L Maximum USEPA. December 2002 Mai<lmum 
A Skin Surface Area cm2 3.300 USEPA, July 2004 3,300 

DAevent Absorbed Dose per Event .me/cm2-event chemlcal"6P9Cffic USEPA. July 2004 chemical-specific 

EV Event Frequency event/day 1 Profeselonal Judgement 1 
ED Exposure Duration years . 1 Profeulonal Judgement 1 

EF Exposure Frequency days/year 30 Professional Judgement 30 

t...m Duration of Event hour/event 4 Profeaslomil Judgement 2 

r Time to reach steady state hour/event cl"iemical-specffic USEPA •. July 2004 chemical· specific 

T Lag Time hOur/event · chemlcal·specfflc USEPA. July 2004 chemica~specttic 

B Bunge Model Constant dimensionless chemical·specific USEPA. July 2004 chemical·speclfic 
Kp PermeabllitY Coefflclentfrom Water cm/hour chemical· specific USEPA, July 2004 chemical-speCffic 

BW Body Weight kg 70 USEPA Region 4, May 2000 70 

AT-C Averaging Time (Cancer) days 25.550 USEPA, December 1989 25,550 

AT·N Averaging Tirrie (Non-Cancer) days 365 USEPA, December 1989 365 

uany .Intake s;a1cu19t1on1 . 
Dermal Intake= (Ax EV x.ED x EF)/ (BW x AT) 

CT! 
Rationale/ 
Reference 

USEPA, December 2002 
USEPA. July 2004 
USEPA. July 2004 
Professional Judgement 
Professional Judgement 
Professlol'lal Judgement 
Prolesslonal Judgement 
USEPA. July 2004 
USEPA. July 2004 
USEPA, July 2004 
USEPA. July 2004 
USEPA Region 4, May 2000 
USEPA. December 1969 

USEPA. December 1989 

Cancer Dermal lntake(RME) = 5.54E·02 
Noncaricer Dermal lntake(RME) = 3.87E+OO 

Cancer Dermal lntake(CTE) = 5.54E-02. 
Noncancer Dermal lntake(CTE) = 3.87E+OO 

• • 

Intake Equation/ 
Model Name 

The equations and parameters for 
for estimating DAevant and the chemical-
specific dermally absorbed dose from 
water (DAD) are provided In Section 6.2.4. 
of the text . 

USEPA. July 2004 

SWMU17GWConst.E.xls 



• • 
CALCULATION OF DAevent • EXPOSURES THROUGH l>ERMAL CONT ACT WITH GROUNDWATER 
REAS.ONASLE MAXIMUM EXPOSURE {RME) - CONSTRUCTIONl!XCAVATION WORKERS TO GROUNDWATER 

SITE NAME: 
LOCATION: 
DATE: 

REFERENCES: 

DERMAL CONTACT: 

CHEMICAL 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 
NWS CHARLESTON, SOUTH CAROLINA 

09122/05 

U.$. EPA, Jul 2004 

DAO • (OAevent x EV x ED x EF x A )l(BW x A 'I) 

WHERE: DAO• DERMALLY ABSORBED DOSE (MGIKGIOAY) 

DAevent •ABSORBED DOSE PER EVENT (MGICM'IEVEN'I) 

A• SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM') 
EV• EVENT FREQUENCY (EVENTS/DAY) 
ED,. EXPOSURE DURATION (YEARS) 
EF •EXPOSURE FREQUENCY (DAYS/YEAR) 

SW= BODY WEIGHT(KG) 
AT= AVERAGING TIME (DAYS) 

ORGANIC OR I" (HR) 
INORGANIC? 

0 
0 
0 
0 

0 
~o 

0 
0 

0 
() 

0 
0 
0 
0 
0 

0 
0 
() 

0 
0 
0 

tavent. 

4.00E+OO 
4.00E+OO 
4.00E+OO 
4.00E+OO 
4.00E+OO 
4.00E+OO 
4.00E+OO 
4.00E+OO 
4.00E+OO 
4.00E...00 
4.00E+OO 
4.00 +00 

FOR INORGANICS: 

FOR ORGANICS: 

T(HR) 

DAevenl • Kp x C x !event x CF 

IF !event ct•, OAevent .. 2F A x Kp x c " CF x (5T x tevenl/3, 1416l"" 

IF !event> t•, OAllvent •FA x Kp x C x CF x ((tevenl/(1 + B)) + (2T x ((1+38+3e')1(1 • B)'))) 

WHERE: 

Kp(CMIHR) 

FA• FRACTION ABSORBED (DIMENSIONLESS) 
Kp •PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C" CONCENTRATION OF CHEMICAL IN WATER (MGIL) 
tevent. DURATION OF EVENT (HR/EVENT) 

CF• CONVERSION FACTOR (1U1000 CM') 
t• "TIME IT TAKES TO REACH STEADY·STATE (HOUR/EVEN'!) 
T •LAG TIME (HOURIEVEN'I) 
B • BUNGE MODEL CONSTANT (DIMENSIONLESS) 

B OAevent FA DAevent 

1 5.63 -06 
1 3.06E-06 
1 5.91E-07 

. 1 2.77E·07 
7.49 ·06 
2.30&06 
1.00E-07 
5.97E-08 
2.58E•05 
B.91E·OS 

1 3.59E·05 
1 8.97E·07 
1 7.60 .Q3 
1 5.19E-07 

0.8 2.43E·05 
1 5.34E·09 
1 2.24E·06 

9.08E·06 

1.28E·03 

• 



expo..... 
AoUIB 

Oennal 

• 

TABLE 7.13 • REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FFIOM EXPOSURE OF CONllTFIUCTIONiEXCAV.ATION WOFIKERll TO GROUNOWATEFI 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WAST! Oil DISPOSAL AREA 

Scenario Timeframe: Future· 
Medium: Groundwa11tr 
Expoeura ~:Groundwater 
Exposure POlr!!: Entire Sita 
R9C8plOI' Population: CoMl!Uctlon/Excavatlon WOll<or 
Rar....w Aoe: Aduh 

Chemical Medium 
of Polltnllal EPC 

Concern Value 

1,1,2.ll·T•lrachlorcelhena 1.40E-01 

1.1.ll·Trichl~ne u.:ioe-02 
1, 1.0!chll>ioellwrua 1.10E.Q2 

1.2..0icl>loroa!llane l.40E-02 

I ,2·Diclilllroproj>n• 2.00E-03 
Benzene 3.50£-02 
8romodjchlorornelhene 4.00E-03 
Ced>on Te~aohloride 6.80E-02 

Chloroform 7.TOE-01 
Cla·l ,2-0!0hioroethene 2.SOE+OO 

Olchlorodilluoromel• 3.80E-01 
Malhylene Chloride 1.90E-02 

Naphlhalan• 3.ooE-03 
· T 8ll'achloro<llhene 3.30E-OI 
Toluelle • 9.SOE-02 
Total 1.l!·Dtollloroelhene 1.00E+Ol.l 

-Dlchloroolhene 2.sOE-02 
lhene 1.30E+02 

Vinyl Chlcl1de ' 2.10E-02 
Bla(2-li:lhylhexyl)phlhalate 5.40E-02 

=ny 2.10E-03 
5.60E-03 
2.27E-02 

Barium 1.92E+OO 
Berylllum 4.36E'°2 
Cobatt UBE-01 

1gff 4.85E+OO 
5.0BE-01 
2.80E+03 
3.20E+02 

t (1otal 

Medium 
EPC 
Unlta 

OVl _,_ 
mgll. 

ml>'L 

ml>'L 
mgll. 
11¢ 

mlJll. 
mgll. 

mg/I. 
mgll. 

mll'l 
ingll. 
mg/I. 

mll'l 
mgll. 

mll'l 
11¢ 
mgll. 
mgll. 

mg/I. 

mll'l 
mgll. 

mlJll. 
mg/I. 
mg/I. 

mg/I. 

mgll. 
mg/I. 
mall 

NWI CHARLESTON, souTM CAROLINA 

Roulll AoulB EPC lnteke lnteke Reference 
EPC EPC Selecled (Non.c..ncer) (Non-Cancer) Doe• 

Value Unl!a forHaUrd Unl!a 
Cafj:ulallon (I) 

1.4QE-01 mll'l M 2.2E.Q6 rng/l<g-<loy 6.00E-02 
9.30E-02 11¢ M 1.2E-OS m~y 4.00E-03 
1.10E-02 mgll. M 2.3E-06 ml>'kg-day 5.0QE-02 
1.40E-02. mll'l M UE-06 m~ 2.ooe-02 
2.00E-03 11¢ M UE-07 mg/kg-day 

3.llOE-02 mlJll. M 8.9E-06 mg/kg-day 1.00E-02 
4.00E-03 mlJll. M 4.1E-07 ~ 2.00E-o2 
UOE-02 mg/I. M 2.3E-05 m!1ki>'daY 7.00E-04 
7.TOE-01 mll'l M 1.0E-04 "'!1kg,day 1.ooe-02 
2.60E+OO OVl M 3.SE.(14 m!1kg-day 1.00E·02 
3.80E-01 mg/I. M e.SE-05 ~y 2.ooe-01 
1.90E..()2 ml>'L M 1.l!E-06 ~y e.OOE-02 
3.00E-03 ml>'t M 2.SE-Oe rng/1c~ 2.00E-02 
3.3QE-01 mgll. M 2.4E-04 "'!1kg.day 1.ooe-02 
9.SOE-02 mg/I. M 5.2E-05 mg/kg.day 2.ooe-01 
\.OQE+OO OVl M 1.4E-04 mlfkg.day 9.0QE-03 
2.SOE-02 mlJll. M 3.SE-06 mWJ<g.day 2.00E-02 
1.3QE+02 mWL M 2.0E-02 mll'kg-day 5.00E.01 
2.10E-02 mg/I. M 2.0E-06 mg/kg-day 3.00E-03 
5.40E·02 mg/I. M . 9.4E-05 mgil<g-day 2.ooe-02 
2.10E~ mg/I. M 2.IE-08 mg/kg-daY 3.00E-03 
5.SOE-03 mg/I. M 8.7E-06 R1!11<g,day 6.00E-05 
2.27E-02 mgll M 3.5E-Oi mg/kg,day 3.00E-04 
1.112E+OO mll'l M 3.0E-05 mgkg.day 1.40E-02 
4.36E-02 mll'l M 6.8E-07 m!1kg-day l.40E-05 
U&E-01 mg/I. M 1.5E-05 mg/kg.day 2.00E-02 
4,65E+OO mgll. M 7.SE-05 mg/kg-day UOE.(14 
6.0&E-01 mgll.. M·· 1,6E-06 m!fkg.day 8.00E-04 
2.90E+03 11¢ M 4.3E-02 m!1kg.day 
32!IE+02 mall. M 5.0E-03 m<Vk<><lay 

Reference Reference Reference 
DoeeUnila Concelllratlon Concenlratlon 

Unllll 

mg/kg-day NA NA 
mg/kg-day NA NA 

mg/kg.day NA NA 

mglkg-day NA NA 

mg/kg-day . NA NA 

mg/kg-day NA NA 
mg/kg.day NA NA 

mg/kg-day NA NA 

mg/kg,day NA NA 

mg/kg,day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

m111<g-<1av NA NA 
mg/kg.day NA NA 
mg/kg.day NA NA 
mg/kg-day NA NA 

mg/kg-day NA NA 

"'!1kird•Y NA NA 

ml1kg-day NA NA 
mg/kg-day NA NA 
mll'lcg.day NA NA 
mg/kg-day NA NA 

mglkg.day NA NA 
m!1kg.day NA NA 
"'9'kg-day NA NA 
mg/kg.day NA NA 
mg/kg-day NA NA 

m!1kg-day NA NA 
m!1kg,day NA NA 
mo/ko.dav NA NA 

Total Hazerd lndu Acroe• All Expc>lJUl'e RoutHIPathwaya 

• 

Hazard 
Quotient 

3.6E.Q4 
3.0E-03 
4.6E-05 
5,4E-OS 

8.9E·04 

2.0E·OS 
3.3E·02 
1.0E·02 
3.SE-02 
3.l!E-04 
2.QE-05 
1.3E·04 
2.4E·02 
UE-04 
1.SE.02 
1.7E-04 
5.9E·02 
6.7E·04 
4.7E·03 
6.9E-06 

t.4E·03 
1.2E·03 
2.1E·03 
4.8E·02 
7.7E41 
7.8E·02 
2.0E·03 

UE-01 

3.2E·01 

• 



• 

Exposure 
AOute 

Oetmal 

• 
TAllU!l.13· REASONABLE MAXIMUM EXPOSURE(RME) 

CALCULATION Of CANCER RISICS FROM EXPOSURE Of CONSTRUCTION/EXCAVATION WORKERS. TO GROUNDWATER 

SWMU 11 • OL.D SOUTHSIDE MISSILE ANO WAST! OIL. DISPOSAL. AREA 

Scenarlo Tlmelrame: Futurt 
Medium: Groundwater 
Expollll'e Medium: Groundwaler 
ExpllSUre Point: Entire SRe 
Rfceptor Population: Constructlol)!ExcavatiQn Worker 
Receptor AM: Adult 

Chemical Medium Medium 
of Poleriijal EPC EPC 

~ varue· Units 

1, 1.2.2· T etrachloroethane 1.40E-01 mg/L. 

1, 1.2· Trichloroethane 9.30E-02 mg/L. 

1, 1·0k:hloroethene 1.10E-02 mglL 
1,2·0k:hloroethane 1.40E-02 mg.IL 

1,2·Dlchloropropane 2;00E-03 mglL 

ne 3.SOE-02 mg.IL 
methane 4.00E-03 mg.IL. 

Carbon Tetrachlorlde s.80E·02 mglL 

011'11 7,70E-01 mg.IL 

·Dlchloroethet'le 2.50E+OO mg.IL. 
Olchlorodilllloro™!lhane 3.SOE-01 mg.IL 

Methylene Chloride 1.90E·02 mg.IL. 
Naphthalene 3.00E-03 mg.IL. 
Tetraohloroethene 3.30E-01 mg/L. 
TOiuene 9.SOE-02 mg.IL 
Total 1,2-0lchloroethene 1.00E+OO mg.IL. 
trans-1,2·01chioroethene 2.SOE-02 mg.IL. 
Trichlol'Oethene 1.30E+o2 mg.IL. 
Vinyl Chloride 2.10E-02 mg/L. 
Bill(2·Ethylhexyl)phlllala!e 5.40E-02 mg.IL 

ROX 2.10E·03 mg.IL 
Antimony 5.60E-03. mg.IL 
Alllenie 2.27E-02 mg.IL. 
Barium 1.92E+OO mg/L. 

Bel')llllum 4.36E..02 mg.IL. 
Cobalt 9.88E-01 mg.IL. 
Manganese 4.65E+OO mg.IL. 
Nickel 6.08€-01 mg.IL 
Chloride UOE+03 mg/L 
Sulfale · 3.20E+02 mall.. 

(total) 

NWS CHARLESTON, SOUTH CAROLINA 

Route. Routt EPC Selected Intake Intake 
EPC EPC for Risk (Cancer) (Cancer) 
Value Unlls Calculation (1) Units 

1.40E-01 mglL M 3.1E-07 mg/kg-day 
9.30E-02 mglL M 1.7E-07 mg/kg-day 
1.1oe-02 mg/I. M 3.3E·08 mg/kg-day 
1,40e:02 mg/L M 1.SE-08 mg/kg-day 
2.00E-03 mg.IL. M 4.1E-09 mg/kg-day 
3.SOE-02 mglL M 1.3E-07 mg/kg-day 
4.00E-03 mg.IL. M S.SE-09 mg/kg-day 
6.SOE-02 mg/L M 3.3E·07 mg/kg·day 
1.7oe-01 mg.IL. M 1.4E·06 mg/kg-day 
2.SOE+oo mg.IL. M 5.0E-oG mg/kg-day 
3.SOE-01 mg.IL. M 9.2E•07 mg/kg-day 
f.90E-02 mg.IL. M 1.7E-OS mg/kg-day 
3.ooi:-03 mg.IL. M 3.8E-o6 mg/kg-day 
3.30E·01 mg/L. M 3.4E-OO mg/kg-day 
9.80E·02 mg.IL. M 7.4E-07 mg/kg-day 
1.00E+OO mg.IL M 2.0E-06 mg/kg·day 
2.SOE-02 mg.IL M 5.0E·OB mg/kQ-(jav 
1.30E+02 mg.IL M 4.2E-04 mg/kg-day 
2.10E-02 mg.IL. M 2.9E-06 mg/kg-day 
5.40E·02 mg.IL. M 1,3E-06 mg/kg-day 
2.1oe-oa mg.IL M 3.0E·10 mg/kg·day 
s.eoe-oa mg.IL M 1.2E-09 mg/kg-day 
2.27E-02 mg/L M 5.0E·09 mg/kg-day 
1.92E+OO mg/L M 4.3E-07 mg/kg·day 
4.36E-02 mg.IL M 9.7E-09 mg/kg·day 
9.BllE-01 mg.IL M 2.2E-o7 mg/kg·day 
4.85E+OO mg.IL M 1.1E-06 mg/kg~ 

s.ose-01 mg.IL M 2.2E-OS mg/kg-day 
2.80E+03 mg.IL. M 6.2E.Q4. mg/kg·day 
3.20E+02 mall.. M 7.1E·OS malko-day 

Carn:er Slope Canc.r Slope 
Factor Factor Uolts 

2.00E-01 (mg/kg-day)'. 

5.70E·02 (mg/kg-day)"' 
(mg/kg-day)'' 

9.10E-02 (mg/kg-day)'' 

e.aoe-02 (mg/kg-day)'' 

5.50E·02 (mg/kg-dayr' 

6.20E·02 (mg/kg-11ayr' 

1.30E-01 (mg/kg-day)'' 
(mg/kg-day)'' 
(mg/kg·dayr' 
(mg/kg~ayr' 

7.SOE-03 (mg/kg-day)'' 
(mg/kg-dayr' 

5.40E-01 (mg/kg-day)'' 
(mg/kg-day)"' 
(mg/kg-day)'' 
(mg/kg-day)'' · 

1.30E-02 (mg/kg-day)'' 

7.20E·01 . (mg/kg-day)'' 

1.40E-02 (mg/kg-day)'' 

1.10E-01 (mg/kg-day)'' 
(mg/kg-day)'' 

1.SOE+OO (mg/kg·day)'' 
(mg/kg·dayr' 
(mg/kg-day)'' 

(mg/kg·day)" 
(mglkg-dayr.' 
(mg/kg•day)'' 
(mg/kg-day)'' 
(mg/kg·day)'' 

Total Fiiak Aero" All Expoaunt Floutee/PalhwlJY& 

• 

Cancer 
Risk 

6.2E·OS 
9.7E-09 

1.4E·09 
2.8E·10 
7.0E-09 
3.6E·10 
4.3E-08 

1.3E·10 

1.BE-06 

S.5E·06 
2.1E-08 
1.9E.06 
3.3E·11 

7.5E·09 

7.SE-06 

7.SE.()6 



CALCULA TlON OF DAevent • EXPOSURES THROUGH DERMAi. CONTACT WITH GROUNDWATER 
CENTRAL TENDENCY EXPOURE (CTE) - CONSTRUCTION/EXCAVATION WORKERS TO GROUNDWATER 

SITE NAME: 
LOCATION: 
DATE: 

REFERENCES ; 

DERMAL CONTACT: 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 
NWS CHARLESTON, SOUTH CAROLINA 

09122/05 

u .S.E PA J l UIV 2004. 

DAO '" (DAev&nt x EV·x ED x EF x A )l(BW x AT) FOR INORGANICS: 
FOR ORGANICS: 

WHERE: DAO" DER.MALLY ABSORBED DOSE (MGIKGIOAY} 
DAevent .. ABSORl3ED DOSE PER EVENT {MG/cM•tEVENT) 
A• SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM'} 
EV• EVENT FRl;QUENCY (EVENTS/DAY) 
ED• EXPOSURE DURATION (YEARS) 
EF •EXPOSURE FREQUENCY (DAYS/YEAR) 
BW •BODY WEIGHT(KG) 
AT• AVERAGING TIME (DAYS) 

CHEMICAL GWCONC. ORGANIC OR t"(HR) !event T(HR) 
INORGANIC? 

1, 1,2,2·Tetrachloroelhane 1 0 2.24E+OO 2.00E+OO ·s.31E·01 
1, 1,2· 1 rk:hloroethane 9 0 1.43E+OO 2.00E+OO 5.96E·01 
1, 1 ·Dlchloroethene 1.10E·02 0 8.93E-01 2.00E+OO 3;72E-01 
1 2·0lchloroethane 1.40E·02 0 9.18E"01 2.00E+OO 3.82E-01 
1.2· ne 2.00E·03 0 1.10E+OO 2.00E+OO 4.58E·01 
Benzene 3.50E·02 0 7.00E-01 2.00E+OO 2.92E·01 
Bromodichloromelhane 4.00E-03 0 <?.12ti.+OO 2.00E+OO 8.83E·01 
Carbon Tetra""""""' 6.>«D--02 0 ,_....,,. ... uu 2.00E+OO 7.76E-01 
Chloroform 7.70E·01 0 1.19E+OO 2.00E+OO 4.98E-01 
ci11-1 .2•0lchloroethene 2.SOE+OO 0 8.93E-01 2.001::+00 3.72E·01 
JtChlomt'lmuoromethane 3.80E·01 0 1.22E+OO 2.00E+OO 5.07E·01 

Metl'!Wl/18 Chloride 1.90E·02 0 7.65E"01 3.19E·01 
Naiinthalene 3.00E·03 0 1.34E+OO 2.-00E+OO 

.~ Tetrachloroetmma 3.30E·01 0 2.18e...oo 2.ooe..uu 
Toluene 9.BOE-02 0 8.39E·01 2.00E+OO 1 
Total 1,2• ne 1.oot+OO 0 8.93E-01 2.00E+OO 1 
trans-1,,,., 2.soe-02 0 a.93E-01 2.00E+OO 3.72E·01 
Trlchloroethene 1.30E+02 0 1.39E+OO 2.00E+OO 5.81E-01 II ""Oride 

2.10E·02 0 5.73E-01 2.00E+OO 2.39E·01 
, .. halate 5.40E·02 0 3.99E+a1 2.00E+OO 1.66E+01 

2.10E·03 0 4.42E+OO 1.84E+OO 
mnnv 5 ........ 03 i 

Arsenic 2.27E·02 I 2.00E+OO 
-rtum 1 ......... ....,., I 2.00E+OO 
HAMtjum 4.36E-02 I 2.00E+OO 
""'18R 9.88E•01 I 2.00E+OO 
ManllanlllSlll 4.85E+OO I 2 ....... +00 
NICKS! 5.08E·01 i 2.nrn·+OO 
Chloride 2.80E+03 I 2.00E+OO 
S••~e 3.20E+02 I 2.00E+OO 

• 

OAevent • Kp x C x !event x CF 
IF !event < !', DAevent " 2FA x Kp x C xCF x (6T x tev&nV3.1416f" 

IF !event > f'.· DAevent,. FAx Kp xC xCF x((tevenl/(1 +BJ)+ (2Tx((1+3B+3B'J/(1 +BJ'))) 

WHERE: FA" FRACTION ABSORBED (DIMENSIONLESS) 
Kp •PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C •CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
!event= DURATION OF EVENT (HR/EVENT) 
CF• CONVERSION FACTOR (1LJ1000 CM") 
I" .. TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T.; LAG TIME (HOUR/EVENT) 
B •BUNGE MODEL CONSTANT (DIMENSIONLESS) 

Kp(CMIHR) B DAevent FA DAevenl 

6.94E-o3 3.46E·02 3.66E·06 1 3.66E.Q6 
6.44E·03 2.86E--02 1.90E·06 1 1.90E.Q6 
1.17E·02 4.41E·02 3.45E·07 f 3.45E·07 
4;20E·03 1.61E·02 1.61S.07 1 1.61E·07 
7.76E·03 4.48E·08 1 4.48E·08 
1.49E-02 1.31E·06 1 1.31E·06 
4.62ti.-o3 2.27E·02 I 6. 79:·08 t 6.79E·08 
1.63E-02 7.78E·02 1 3.91E-06 
6.83E·03 2.87E·02 05 1 1.sse-os 
7.71E-03 

I 
5.22E·05 1 5.22E-OS 

8.95E-03 1.01E·05 1 1.011::·05 
3.54E·03 1.76E·07 1 1.76E·07 
4.66E•02 4.HlE·07 1 4.19E-07 
3.34E.Q2 1.66 -01 4.11E·05 1 4.111::·05 
3.11E-02 1.15E-01 7.84E·06 1 7.84E·06 
7.71E-o3 2.92E·02 2,09E·05 1 2.09E·05 
7 •. 71E-03 2.92E·02 .5.22ti.·07 1 5.22E-07 
1.18E-02 5.13E·02 4.73E-03 1 4.73E-03 
5.60E·03 1.70E·02 2.BBE-07 1 2.88E-07 
2.49E-02 1.90E-01 2.15E·05 o.a 1.72E·05 
3.39E-04 1.94E-o3 3.78E·09 1 3.78E·09 

II 
1.12e-oa· 1 1.12 ·08 
4.54E·08 1 4.54 ·08 
3.84E·06 1 3, .... , .Q6 

.00 -03 8.72E·OB 1 8.72 -08 
1.001:1.-oa 1.981:1.-06 1 1.98 -06 
1.ooe-oa 9.70E·06 1 9.70E.Q6 
2.00E·04 2.03E•07 1 2.03E-07 
1.00E-03 5.t!OE·03 1 5.60E·03 
1.ooe-oa 6.40E-04 1 6.40E·04 

• • 



• 

Exposure 
Routa 

Oel!l\lll 

: Grouru:twalet 
Medium: Groundwam 

Expoaure Point Endre Site 

• 
TASLE7.13a• CENTRAL TENDENCYWOIJRE(CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION/EXCAVATION WORKERS TO.GFIOIJNDWATEFI 
SWIAU 11 •OLD SOUTHSIDE Ml8811.E AND WASTE OIL DISPOSAL AREA 

NWll CHARLESTON, SOUTH CAROLINA 

ReceptOr Population: Con11ruclion/EJccavadon Wori<er 
R rA :Adult . 

. 
Chomlcal M!idiWn Medium Route Acute EPC Intake Intake Reference Re!erenc• Retarenco Reference 

of Potential .EPC EPC EPC EPC S.loctad (Non..cancer) (Non-Caneer) Ooaa DoeeU!llll Concentration Concentration 
Concern Value Unita Value Unita for Hazard Unlla Units 

Calculation (1) 

1,1,2.2-T etroehloroettutne 1.40E·01 mgll 1.40E--01 mg/L M 1.4E.OS mg/kg-day e.ooe.o:z m~y ·NA NA 
1,f.2·Trfclllol1l<llhane i.SOE--02 mgll 9.30E--02 mg/L M 7.4E--Oll m!>'kg-day 4.00E--03 m!>'kg-day NA NA 

1,1-0lchlol'Olllllene 1.1oe-02 mgll 1.10E--02 mgll M 1.3E--0$· rn!>'kgoqay S.OOE--02 m!>'kg-day NA NA 

1,2-0lchlol1l<l1hane 1.4-0E--02 rnglL 1.40E--02 mgll M e.3E--07 mg/kg.day 2.00E--02 m~y NA NA 

1,2-0ichlolCPn>P••• 2.oOE--03 mgll 2.00E-03 mg/L M 1.7E--07 mgkg-day mg/kg-day NA NA 

Benzene 3.50E--02 rnglL 3.SOE--02 mj1L M 5.1E--06 mg/kg-day 1.ooe.02 mg/kg-day NA NA 

4.00E-00 mg!. 4.00E-03 ~ M 2.6E-97 ~-day l!.OOE--02 mg/kg-day NA NA 

e.BOE--02 mgll 6.&0E--02 mglL M 1.SE-95 mg/kg-day 7.00E--04 mg/kg-day NA NA 

Chloroform 7.70E.Qt mg/L 7.70E--01 mg/L M e.oe--0s ml>'kg-day 1.ooe-02 mg/kg-day NA NA 

2.SOE+OO • 2.SOE•OO mgll M 2.0E-04 mg/kg.day 1.00E·02 "'1>'kg-d1y NA NA 

•• 3,eoE--01 mglL 3.60E--01 mgll M 3.9E--OS mg/kg-day 2.ooe-01 mg/kg.day NA NA 

no Chloride 1.DOE--02 mo'f.. 1.90E.Q2 m!l'l M 6.SE-07 mglkg-day 6.00E-\l2 mg/l<Q-dly NA NA 

Naphllulleno 3.00E--03 mgll 3.ooe-oa mgll M 1.6E-o6 mg/kg-day 2.ooe-02 mg/kg-day NA NA 

T otrachloroettle,,. 3.30E.01 rnglL 3.30E-01 m!l'l M 1.6E·04 mg/kg-day 1.00E-02 rn!>'kg.day NA NA 

Toluene 9.80E-02 mgll 9.80E--02 mgll M 3.0E--05 m!>'kgodaY 2.00E-01 mg/kgoqay NA NA 

Total 1,2-Dichlon>olhene l.OOE+OO mgll 1.00E+OO mgll M 8.1E·05 mg/kg-day 9.00E.03 rn!>'kg-day NA NA 

trana-1,2-0lchlol1l<llhone 2.50E--02 rnglL 2.50E--02 mgll M 2.0E-06 mg/kg-day 2.oOE-02 mg/kg-day NA NA 

Trlclltoroolhtno 1.30E+02 • 1.30E+02 mg/L M 1.8E-o2 mg/kg-day s.ooe-01 mglkll'd•Y NA NA 

Vmyl Chloride 2.1oe--02 mglL 2.10E-o2 mglL M UE--06 mg/kg-day a.ooe-oa mg/kg-day NA NA 

Bi8(2·Elhyltiexyl)phlhalate 5.40E-02 rnglL S.40E-o2 mgll M 6.7E--OS mg/kg-day 2.00E..02 mg/kg-day NA NA 

ROX 2.10E.oa • 2.10E-o3 mgll M 1.5E.08 m!>'kg-day 3.00E-oa mg/kg-day NA NA 

Andmony MOE--03 mg/I. S.flOE-03 rnglL M 4.3E-08 rnl>'kll'd•Y 6.00E--05 "'l>'kg-day NA NA 

Amtnlc 2.27E«! m!l'l 2.27E-o2 mgll ·M 1.8E-07 mg/kg-day 3.00E--04 m!>'kg-day NA NA 

BlriUrn 1.92E+OO • 1.92E+OO mg/L M 1.5E-o5 mg/kg-day 1.40E.02 mg/kg-day NA NA 

Beryllium 4.36E--02 nv'L 4.36E--02 mgll M a.4E-07 mg/kg.day 1.40E--05 m!>'kg-day NA NA 

Cobalt 9.86E-01 mgll 9.88E--01 rngll M 7,7E.()6 "'l>'kg-day 2.ooe--02 mg/kg-day NA NA 

Manganese 4,86E+OO mgll 4.8SE+OO . mgll M 3.8E-OS mglkg-qay UOE--04 m!>'kg-day NA NA 

Nickl! S.OSE--01 mgll s.oee-01 m!l'l M 7.9E.Q7 m!>'kg.day a.ooe--04 m!>'kg-day NA NA 

Chloride 2.80E+o3 mglL 2.80E+03 rngll M UE-o2 mg/kg.day rn!>'kg-day NA NA 

Sulfate 3.20E+02 ,,....,, 3.20E+02 """' M 2.5E-o3 """"""'•" -n.-~. NA NA ,... .. , 
Total Huard Index Acroee All Expo.ure Routee/P11thw11y11 

• 

Hazard 
Quotient 

2.4E-04 

1.BE-03 

2.7E-05 

3.1E·05 

5.IE-04 

f.3E·OS 
2.2E·02 

S.OE-03 
2.oe-02 

2.0E-04 

1.1e.os 
B.1E·OS 

1.6E·02 

1,SE·04 

9.0E--03 

f.OE-04 

3.7E·02 
3.7E·04 

3.3E·03 
4.9E-06 

7.2E--04 

S.9E·04 

1.1E·03 

2.4E-02 

3.SE-04 

3.9E--02 

9.BE.04 

1.iE-01 

1.8E·01 



Exposure 
Rollle 

Oetmel 

• 

TASL.£ 8.13• • CENTRAL TENOEHCY EXPOURE (CTE) 
CALCULATION OF CANCER RISKS. PROM EXPOSURE 01' CONSTRUCTION/EXCAVATION WORKERS TO GROUNOWATl!R 

SWMU 17 •OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Scenario Timeframe: Future 
Medium: Groundwater 
EX!)OSIJre Medium: Groundwater 
Exposure Point: Endre. S~e 
Receptor Populadon: ConstrucUon!Excevilllon Wot1<er 
R :Adult 

Cflemleal .Medium Medium 
of Polei'lllal EPC EPC 

Concem Value Unit$ 

1, 1,za, Tetrachloroethane 1.40E-01 mg/I. 
1, 1,2-Tlfchloroethane 9.30E-02 mglt. 
1, 1 ·0lchlorotthene 1.1oe-02 mg/I. 
1.2-Dlchloroetharul 1.40E-02 mg/I. 
1,2-0ichloropropane 2.00E-o3 mg/I. 
8-ene 3.SOE-02 mg/I. 
sromodlchlOrorne!t>an. 4.00E.(13 mglt. 
Carbon Tetrachtorlde 8.80E-02 mglt. 

7.70E.01 mglt. 
l'OellWlll ~E+OO mglt. 

Olchlorodlfluoromelhane 3.SOE-01 .mglt. 

Melhylane Chlorlde 1.90E-02 mg/I. 
Naphthalene 3.00E-03 mg/I. 
Tetrachlorolllhene 3.30E-01 mg/I. 
Toluene 9.80E·02 mglt. 
Total 1,2-0k:tlloroelhene 1.00E+OO mglt. 

trW· 1,2·DlchlQroelhene 2.50E-o2 mglt. 
Trichloroathllne 1.30E+02 mglt. 
Vinyl Chloltde 2.10E--02 mglt. 
8l&(2·Ethylhexyl)pllthalate 6.40E-o2 mglt. 
ROX 2.10E-03 mglt. 
Antimony 5.60E-03 mglt. 
Arsenic 2.27E--02 mglt. 
Barlum 1.92E+OO i.; mglt. 
Berymum 4.36E-02 mglt. 

Cobalt 9.88E.01 mglt. 

l?.F 
4.85E+OO mg/I. 
5.04!E-01 mglt. 
2.80E+03 mglt. 

.· 3.20E+02 mgll. 
(total) 

NWS CHARLESTON, SOUTH CAAOUNA 

Route Route EPC Selected tnte~ lnta~ 

EPC EPC for Rial( (Cancer) (Cancer) 
Value Unlla Calculation (1) Units 

1.40E·01 mg/I. M 2.0E-07 mglkg-day 
9.30E-02 mglt. M 1.1E-07 mg/kg·day 
1.1oe-02 mglt. M 1.9E-OS mg/kg-day 
1.40E--02 mg/I. M 8.9E-09 mg/kg-day 
2.00E-o3 mglt. M 2.SE--09 mg/kg-day 
3.50E·02 mg/L M 1.2e-oe mg/kg·day 
4.00E--03 mg/I. M 3.8E..o9 mglkg·day 
e.eoe-o:z mglt. M 2.2E-07 mg/kg-day 
7.70E·01 mglt. M 8.6E·07 mg/kg·day 
2.SOE+OO mglt. M 2.9E-OS mg/kg-day 
3.80E-01 mglt. M 5.6E-07 mg/kg.day 
uoe-o:z mglt. M 9.8E·09 mg/kQ·day 
3.00E-03 mglt. M 2.3E-OS mg/kg-day 
3.30E-01 mglt. M 2.3E-08 mglkg-day . 
9.aoe-o:z mglt. M 4.3E-07 mglkg-day 
1.00E+OO mglt. M 1.2E..Q6 mg/kg·day 
2.SOE·02 mglt. M 2.9E·08 mg/kg-day 
1.30E+02 mglt. M 2.&E-04 rng/kg·day 
2.10E--02 mglt. M 1.ee-oe mglkg-dey 
5.40E·02 mglt. M 9.SE-07 mglkg·day 
2.10E-03 mg/I. M' 2.1e-10 mg/kg-day 
5.60E-03 mgll. M 6.2E·10 mg/kg-day 
2.27E-02 mglt. M 2.SE--09 mg/kg-day 
1.92E+oo mglt. M 2.1E-07 mg/kg-day 
4.36E·02 mglt. M 4.SE-09 mglkg-dey 
9,B8E-01 mglt. M 1.1E·07 mg/kg-day 
4.85E+OO mglt. M S.4E-07 mg/kg-day 
S.OBE·01 mglt. M 1.1E-OS mglkg-dey 
2.80E+03 mglt. M 3.1E--04 mg/kg-day 
3.20E+02 mall.. M 3.5E.OS malka-day 

Cancer Slope Cancer Slope 
Factor Factor Units 

2.00E.01 (mglkg-aeyr 
5.70E·02 {mg/kg-day)'' 

(mg/kg-day)'' 

9.10E-02 (mglkg-dey)'' 

UOE-o2 (mglkg-dey)'' 

5.SOE.02 (mg/kg-day)'' 

6.20E--02 (mg/kg-day)'' 

1.30E·01 (mg/kg-day)'' 
(mg/kg.day)'' 
(mg/kg-day)'' 
(rng/kg·day)'' 

7.50E-o3 (mglkg-day)'' 
(mg/kg-day)·' 

5.40E-01 (mg/kg-day)'' · 
(mg/kg-day)'' 
(mg/kg.day)'' 

(mglkg-dayr' 

1.30E-o2 (mg/kg-day)'' 

·7.20E·01 (mg/kg-day)'' 

1.40E·02 (mg/kg·day)'1 

1.10E·01 (mg/kg·day)'' 
(mg/kg·day)" 

1.$0E+OO (rng/kg·day)·' 
(mg/kg-day)'' 
(mg/kg·day)·' 
(mg/kg-day)'' 
(mglkg-dey)'' 
(mg/kg·day)·' 
(mg/kg-day)'' 
(mglkg-ciaY)'' 

Total Rlak Ac- All Exs--Rout..n>lllhwayl 

• 

Cancer 
Risk 

4.1E·OB. 
6.0E·09 

e.1e-10 
1.7E·10 
4.0E--09 
2.3E·10 
UE-08 

7.3E·11 

1.2E.()6 

3.4E·06 
1.1E·08 
1.3E-08 
2.3E·11 

3.8E·09 

•1.7E-o6 

4.76-06 

• 



• 

Expoaure 
Route 

lngntion 

Dermal 

SCenarfo Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point; Entire Site 
Receptor Population: Resident 
Receptor AllS: Adult 

P1111mete1 Parameter. Definition 

Code 

Cgw Chemk:at Concentration in Greundwater 

!Raw Water lnaestion Rate 

EF Exposure Frequencv 

ED Exposure Duration 

BW BodVWelght 

AT..C Averaging Time (Caneer} 
AT-N Averaalna Time (Non-Caneer) 

cow Chernk:al Concentration In Groum:lwater 

A Skin Surface Area 

DAevent Absorbed Dose per Event 

EV Event Frequency. 

ED Exposure Duration 

EF Exposure Frequency 

'- Duration of Event 
t~ Time to reach steady state 

T Lag Time 

B Bunoe Model Constant 
Kp Per~abiUty Coefficient from Water 
BW !Bodv Weight 

AT·C Averaalng Time (Cancer) 

AT·N Averaging Jlme {Non-Cancer) 

• 
TABLE 4.14 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF 
FUTURE ADULT RESIDENTS TO GROUNDWATER 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 
NWS CHARLESTON, SQUTH CAROLINA 

Units AME RME 

Value Rationale! 
Referenc:e 

mg/L Maximum USEPA, December 2002 

LI day 2 USEPA Reg1on 4, May 2000 

days/year 350 USEPA Region 4, May 2000 

years 24 USEPA Region 4, May 2000 

ka 70 US EPA Region 4, May 2000 

days 25.550 USEPA, December 1989 

davs 8,760 USEPA, December 1989 

mg/L Maximum USEPA, December 2002 
cma 18,000 USEPA, July 2004 

ma/cm2·event chemical-specific USEPA, July 2004 

event/day 1 Professional Judgement 

years 24 U$EPA Region 4, May 2000 

days/year 3SO USEPA Region 4, May 2000 

hour/event 0.33 USEPA, July 2004 

hourfevent Ohemicaf.specttic USEPA, July 2004 

hour/event ohemlcal-speclflc USEPA, July 2004 

dimensionless chemlcakll)eciflc USEPA, July 2004 

cm/hour Chemh:ai·SpeCific USEPA, July 2004 
kg 70 USEPA Region 4, May 2000 

davs 25,550 USEPA. December 1989 

days 8.760 USEPA, December 19811. 

uauy 1nt@!Se ca1cutat1ons 
Ingestion Intake= (IRgw x EF x.ED) I (BW x AT) 
Dermal Intake= (Ax EV x ED x EF) I (BW x AT) 

CTE CTE 
Value Rationale/ 

Reference 

Maximum USEPA, December 2002 
1.4 USEPA, May 1993 

234 USEPA. May 1993 

7 USEPA; May 1993 

70 USEPA Region 4. May 2000 
25,550 USEPA, Decemb9r 1989 

2,555 USEPA, December 1989 

Maximum USEPA, December 2002 

18,000 USEPA, July 2004 

chemlcal'speclflc USEPA, July 2004 

1 Professional Judgement 

7 USEPA. May 1993 

234 USEPA, May Hl93 
0.25 USEPA, July 2004 

chemlll$!-specific USEPA, July 2004 
ehemlcat-speclfic USEPA, July 2004 

cllemlcal·specific USEPA. July 2004 

chemlcal-specific USEPA, July 2004 
70 USEPA Region 4, May 2000 

25,550 USEPA, Oecem\ler 1989 

2.555 USEPA. December 1989 

Cancer Ingestion lntake(RME) = 9.39E·03 
Noncancer Ingestion lntake(RME) = 2.74E·02 

Cancerlngestion lntake(CTE) = 1.28E·03 
Noncancer Ingestion lntake(CTE) = 1.2ae~o2 

Cancer Dermi;il lntake(RME) = 8.45E+01 
NoncancerDermal lntake(RME) = 2.47E+02 

Cancer Dermal lntake(CTE) = 1.65E+01 
Noncancer Dermal lntake(CTE) = 1.65E+02 

• 

Intake Equation/ 
Model Name 

Ingestion COi (mg/kg/day) = 
tcsm x 1Rgiu !iF x ~Q 

BWxAT 

COi "' Chronic Dally Intake 
USEPA, December 1989 

The· equations and parameters for 
for estimating DAevent and the chemical· 
specific dermally absorbed dose from 
water (DAD) are provided in Section 6.2,4. 

of the text. 

USEPA, July 2004 

SWMU17GWAdultResRME.xls 



CALCULATION OF OAevent· EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
REASONABLE MAXIMUM EXPOSURE (RME) - FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE NAME: 
LOCATION: 
DATE: 

Fl EFE s RENCE : 

OEFIMAl. CONT ACT: 

SWMU 17 ·OLD SOUTHSIDE MISSILE ANO WASTE OIL DISPOSAL AREA 
NWS CHARLESTON, SOUTii CAROLINA 

09122105 

u.s. EPA, Julv 2004 

OAO • (OAevent x EV x EO x EF x A )l(SW x AT) FOR INORGANICS: 
FOR ORGANICS: 

WHERE: DAD" OERMALLY ABSORBED DOSE (MG/KG/DAY) 
DAevenl •ABSORBED DOSE PER EVENT (MGICM21EVENT) 
A• SKIN SURFACE AREA AVAILABLE FOEI CONTACT{CM') 
EV .. EVENT Fl\EOUENCY (EVENTSIOAY) 
ED• EXPOSURE DURATION (YEARS) 
EF =EXPOSURE FREQUENCY (OAYSIYEAR) 
aw .. BODY WEIGHT(KG) 
AT• AVERAGING TIME {DAYS) 

CHEMICAL GWCONC. ORGANIC OR t"(HR) tevent T(HR) 
(mnlLl INORGANIC? 

1, 1,2,2·Tetrachloroelhane 1.40E-01 0 2.24E+OO 3.30E-01 9.31E-01 
1 1,2· Tnchloroelhane 9.30E-02 0 1.43E+OO 3.30E·01 5.96E·01 
1. 1·Dlehloroethene 1.10 ·02 0 8.93E·01 3.30E·01 3.72E·01 
1 2·Dichloroetnane 1.40 ·02 0 9.18E-01 3.30E·01 3.82E·01 
1,2·Dlchloroorooane 2.00 ·03 0 1.10E+OO 3.30E-01 4.58E·01 
Benzene S.im ·02 0 

~"~~·1 
2.92E-01 

Bromodichklromethane 4.00E·03 0 3.3 B.83E·01 
carbon T etrar.rnnnde 6.80E·02 0 3. 7.76E·01 

~roethene 
7.7ot:-01 0 1.19E+OQ 3. 4.98E·01 
2.50E+OO 0 8 3. 3.72E-01 

omethane 3.BOE-01 0 1 5.07E-Ot 
Chloride 1.90 ·02 0 .65 01 3.30E-01 3.19E-01 
,,_ 3.00 ·03 0 1.34E+00 3.30E·01 5.5!11:::·01 

etracnlor~ 3.30 ·01 0 2.18E+OO 3.30E-01 

"""""" 9.80 ·02 0 8.39E·01 3.30E-01 - 3.SOE-01 
1.00 +00 0 8."""'·01 3.30E-01 3.72E·01 

~· 2.SOE-02 0 8.93E-0f 3.30E·01 3.72E'01 
1.30E+02 0 1.39E+OO 3.30E·01 5.81E·01 

\/In orlde 2.10E·02 0 5.73E-01 3.30E-01 2.39E-01 
Brs12· halate 5.40E·02. 0 3.99E+01 3.30E·01 1,.,.,<'.+01 
.. u ... 2.10E·03 0 4.42E+OO~ . 1 ..... ., .. 00 
Antlmnnv 5.60E·03 I 
Arsernc 

~ 
I . 3.30 -01 

Barium I 3.30E-01 
tHJrvlllum I 3.30E·01 
Cobalt 9.88E·01 I 3.30E-01 

"""""81 4.85E+OO I 3.30E-01 
:ice! 5.06t:-u1 I 

Ii ;i oride 2.80E+03 I 
~JKatt 3.20E-t:02 I . 

• 

DAeve.nt .. KP x c x tevent x CF 
IF !event < I'. OAevent • 2FA x Kp x C x CF x (6Tx tevenl/3.1416f .. 
IF levenl > I', DAevenl "FA x Kp x C x CF x ((tevenl/(1 + B)) + (2T x ((1+3B+3El'Ji(1 + B)2))) 

WHERE: FA• FRACTION ABSORSEO {DIMENSIONLESS) 
Kp •PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C •CONCENTRATION OF CHEMICAL IN WATER (MGIL) 
tevent" DURATION OF EVENT (HR/EVENT) 
CF• CONVERSION FACTOR {1L/1000 CM") 
t•" TIME IT TAKES TO REACH STEAOY·STATE (HOUR/EVENT) 
T •LAG TIME (HOUR/EVENT) 
B"' BUNGE MODEL CONST ANT (DIMENSIONLESS) 

Kp(CMIHR) B DAevent FA OAevent 

S.94E-03 3.46E·02 1.49E-06 1 1.49E-06 
6.44E·03 2.BSE·02 7.34E·07 1 7.34E·07 

~-
4.41E·02 1.24E-07 1 1.24E-07 
1.61E-02 5.77E·Oll 1 5.77E·OB 

7. 1.67E-08 1 1.67E·08 
1.49 ·02 5.0SE-02 

1

4.46E-07 1 4.46E-07 
4.62E·03 2.27E·02 1 2.76E-08 
1.63E-02 7.7BE·02 6 1 1.55E-06 
6.83E-03 2.87E-02 5.89E·06 1 5.89E-06 
7.71E-03 • 1.871:.-05 1 1.87E·05 
8.95E·03 3.85E-06 1 3.85E-06 
3.54E·03 S.03E-08 1 S.03E·08 
4.66E·02 1 1.66E·07 1 1.661::-07 
3.34 :-02 1.ooe-01 1.67E·05 1 1.67E·05 
3.11 E·02 1.15E-01 

~ 
1 2.86E·06 

7.71 :,,-03 2.92E-02 1 7.47E-06 
7.71 ·03 2.92E-02 1.87E·07 1 1.87E-07 
1.16E·02 5.13E-02 1.83E·03 1 1.83E-03 
5.60E-OS 1.70E·02 9.12E-08 1 9.12E-08 
2.49E-02 1.90E·01 8.72E-OS 0.8 6.98E·06 
3.39E-04 1.94E-o3 1.53E·09 1 1.53E-09 

ii 
1.85E·09 1 1.85E·09 
7.49E-o9 1 7.49E·09 
6.34E-07 1 6.34E-07 

1.00 -OS 1.44E-08 1 1-.44E-06 
1.00E·03 3;26E·07 1 3.26E·07 
1.00E·03 - 1 1.SOE-06 
2.aut:-04 1 3.35E'08 
1.,.,,,,.03 9.24E·04 1 9.24E-o4 
1;ooe-oo 1.06E·04 1 1.06E·04 

• • 



• 

Expoaure 
Route 

Ingestion 

Scenario Timeframe: Future 
Medium: Groundwater 
Expoaure Medium: Groundwater 
Expoeure Point Entire Site 
Receptor Population: Resident 
Receptor Ace: Adult 

Chemical 
of PotanUal 

Concern 

1, 1,2.2-Tetrachloroethane 
1, 1,2. Trichloroethane 

1, 1 ·Dlchloroethene 

1,2·Dlchloroethane 

1,2•Dlchloropropane 

Benzene 

Bromodlchloromethane 
Carbon Tetrachloride 

Chloroform 

cle· 1 ,2·Dfchloroethene 
Dlchlorodlfluoromethane 

Methylene Chloride 
Naphthalene 
Tetrachloroethene 

Toluene 
Total 1,2·Dlchloroathene . 

trans-1,2·Dlchloroethene 

Trichloroethane 

Vinyl Chloride 
Bls(2·Ethylhexyl)phthalate 

ROX 

Antimony 
Arsenic 

Barium 
Beryllium 

Cobalt 
Manganeae 

Nickel 

Chlorida 

Sulfate 

(total) 

Medium 
EPC 
Value 

1.40E-01 
9.30E-02 

1.10E-02 

1.40E-02 

2.00E·0.3 

3.50E·02 

4.00E-03 

6.SOE-02 

7.70E·01 
2.50E+OO 

3.80E·01 
1.90E·02 

3.00E·03 
3.30E·01 

9.80E·02 
1.00E+OO 

2.50E·02 
1.30E+02 

2.10E-02 
5.40E-02 

2.10E-03 

5.eoe-03 

2.27E-02 
1.92E+OO 
4.36E-02 

9.BBE-01 

4.85E+o0 
5.0SE-01 

2.80E+o3 

3.20E+02 

• 
TABLE 7.14 • REASONABLE MAXIMUM EXPOSURE (AME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RESIDENTS TO GROUNDWATER 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

NWS CHARLESTON, SOUTH CAROLINA 

Medium Route Route EPC Intake In lake Reference 
EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Doae 
UnltS Value Units for Hazard Units 

Calculation (1) 

mg/L 1.40E-01 mg/L M 3.SE-03 mg/kg-day 6.00E-02 
mg/L 9.30E·02 mg/L M 2.5E·03 mg/kg-day 4.00E-03 
mg/L 1.10E-02 mg/L M 3.0E·04 mg/kg-day 5.00E-02 
mg/L 1.40E-02 mg/L M 3.SE-04 mg/kg-day 2.00E-02 
mg/L 2.00E-03 mg/L M 5.5E·05 mg/kg·day 
mg/L 3.50E-02 mg/L M 9.6E·04 mg/kg·day 4.00E-03 
mg/L 4.00E-03 mg/L M 1.1E·04 mg/kg-day 2.00E·02 
mg/L 6.80E·02 mg/L M 1.9E·03 mg/kg-day 7.00E-04 
mg/L 7.70E-01 mg/L M 2.1E·02 mg/kg·day 1.00E-02 
mg/L 2.50E+OO mg/L M 6.SE-02 mg/kg-day 1.00E·02 
mg/L 3.SOE-01 mg/L M 1.0E·02 mg/kg-day· 2.00E-01 
mg/L 1.90E-02 mg/L M 5.2E·04 mg/kg-day 6.00E-02 
mg/L 3.00E-03 mg/L M 8.2E·05 mg/kg-day 2.00E-02 
mg/L 3.30E·01 mg/L M 9.0E-03 mg/kg-day 1.00E-02 
mg/L 9.SOE-02 mg/L M 2.7E-03 mg/kg-day 2.00E-01 
mg/L 1.00E+OO mg/L M 2.7E-0_2 mg/kg-day 9.00E-03 
mg/L 2.50E-02 mg/L M 6.8E·04 mg/kg-day 2.00E-02 
mg/L 1.30E+02 mg/L M 3.6E+OO mg/kg-day 5.00E-01 
mg/L 2.10E-02 mg/L M 5.SE-04 mg/kg·day 3.00E·03 
mg/L 5.40E-02 mg/L M 1.SE-03 mg/kg-day 2.00E·02 

mg/L 2.10E-03 mg/L M 5.SE-05 mg/kg·day 3.00E·03 
mg/L 5.60E-03 mg/L M 1.5E·04 mg/kg-day 4.00E·04 
mg/L 2.27E-02 mg/L M 6.2E-04 mg/kg·day 3.00E-04 
mg/L 1.92E+OO mg/L M 5.3E-02 mg/kg-day 2.00E·01 
mg/L 4.36E-02 mg/L M 1.2E-03 mg/kg·day 2.00E-03 
mg/L 9.88E-01 mg/L M 2.7E-02 mg/kg·day 2.00E·02 
mg/L 4.85E+OO mg/L M 1.3E·01 mg/kg·day 2.40E-02 
mg/L 5.oee-01 mg/L M 1.4E-02 mg/kg·day 2.00E-02 
mg/L 2.80E+03 mg/L M 7.7E+o1 mg/kg-day 
rnnlL 3.20E+02 mall M 8.8E+OO mnll<n-dav 

• 

Reference Reference Reference Hazard 
Dose Units Concentration Concentration Quotient 

Units 

mg/kg-day NA NA 6.4E·02 
mg/kg-day NA NA 6.4E·01 
mg/kg-day NA NA 6.0E·03 
mg/kg-day NA NA 1.9E·02 
mg/kg-day NA NA 

mg/kg·day NA NA 2.4E·01 
mg/kg-day NA NA 5.5E·03 
mg/kg·day NA NA 2,7E+OO 
mg/kg-day NA NA 2.1E+OO 
mg/kg· day NA NA 6.BE+OO 
mg/kg·day NA NA 5.2E·02 
mg/kg·day NA NA 8.7E·03 
mg/kg-day NA NA 4.1E·03 
mg/kg·day NA NA 9.0E-01 
mg/kg·day NA NA 1.3E·02 
mg/kg-day NA NA 3.0E+OO 
mg/kg-day NA NA 3.4E-02 
mg/kg·day NA NA 7.1E+OO 
mg/kg-day NA NA 1.9E·01 
mg/kg·day NA NA 7.4E·02 

mg/kg·day NA NA 1.9E·02 
mg/kg·day NA NA 3.8E·01 
mg/kg-day NA NA 2.1E+OO 
mglkg·day NA NA 2.6E·01 
mg/kg·day NA NA 6.0E·01 
mg/kg·day NA NA 1.4E+OO 
mg/kg-day NA NA 5.5E+OO 
mg/kg-day NA NA 7.0E-01 
mg/kg-day NA NA 

mnll<n-dav NA NA 

3.5E+01 



Expoeure 
Route 

Dermal 

• 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: EnUre Site 
Receptor Population: Reeldant 
~tor Ace: Adult · 

Chemical 
Of Potential 
Concern 

1, 1,2.2· Tetrachloroelllalle 
1;1,2·Tllchloroethane 
1, 1 ·Dlchloroethene 
1.2-0lchloroelhane 
1.2-0lchloropropane 
B&t:1Zene 
Bromodlchloromethane 

trachlorlde 

roelhene 
OlchlOrodiffuoromatllane. 

Methylene Chlo!1de 
Naphlhal-
TetreGhloroelhene 
Toluene 
Total 1,2·Dlchloroelh-
trans·1,2·Dlchloroelhene 
Trichloroeth-
Vinyl Chloride 

xyl)phlhalate 

Antimony 

l3efYlllum 
Colllll 
Man9*Mse 

Nickel 
Chloride 
Suffate 

{total} 

Medium 
EPC 
Value 

1.40E·01 
9.30E-02 
1.10E-02 

1.-40E-02 
2.00E-03 
3.50E-02 
4.00E-03 
6.60E-02 
7.70E-01 
2.SOE+oo 
UOE-01 
1.llOE-02 
3.00E--03 
3.30E-01 
9.60E·02 
1.00E+oo 
2.soe-02 
1.30E+o2 
2.1QE-02 
5.40E-02 
.2.10E-03 
5.60E-03 
2.27E-02 
1.92E+oo 
4.36E-02 

'-&8E-01 
4.85E+OO 
5.08E-01 
2.80E+03 
3.20E+02 

TABLE7,14• REASONABLEMAXIMUMEXPOSURE(RMI!) . 
CAU:ULATIOH OF ~ff.CANCER HAZARDS FROM EXPOSURE OF ADUi. T RESIDEN'l'S ro GROUNDWATER 

SWMU 17 •OLD SOl.!THSIDI! MISSILE AND WASTE OIL DISPOSAL AREA 
NWS CHARLEsTON, SOUTH CAROUHA 

Medium Route Route EPC Intake Intake Reference 
EPC EPC EPC Selected (Non-Cancer) (Non-cancer) Dose 
Unlla Value Units for Huard yntts 

Calculation ·(1) 

mg/L 1.40E-01 mg/L M 3:7E-04 mg/kg-day 6.00E-02 
mg/L 9.30E·02 mg/L M 1.SE-04 mg/kg-day 4.00E-03 
mgiL 1.10E-02 mg/L M 3.1E-05 mg/kg-day 5.00E-02 
mg/L 1.40E·02 mg/L M 1.4E-05 mg/kg-day 2.00E-02 
mg/L 2.00E-03 mg/L M 4.1E-06 mg/kg-day 

mg/L 3.50E·02 mg/L M 1.1E-04 mg/kg-day 1.00E-02 
mg/L 4.00E-03 mg/L .M 6.8E-06 mg/kg-day 2.00E-02 
mg/L 6.BOE•02 mg/L M 3.SE-04 mglkg·day 7.00E-04 

mg/L 7.70E-01 mg/L M 1.SE-03 mg/kg·daY 1.00E-02 
mg/L 2.SOE+oo mg/L M 4.SE-03 mg/kg·day 1.00E·02 
mg/L UOE-01 mg/L M 9.SE-Q4 mg/kg-day 2.00E-01 
mg/L 1.90E-02 mg/L M 1.SE-05 mg/kg-day 6.00E-02 
mg/l ,. 3.0oE-03 mg/L M 4.1E-o5 mg/kg-day 2.00E-02 
mg/L :uoe-01 mg/L M 4.1E-03 mglkg-day 1.00E-02 
mg/L 9.llOE-02 mg/L M 7.1E-04 mglkg-day 2.00E-01 
mg/L 1.00E+oo mg/L M 1.8E-o3 mg/kg-day 9.00E-03 
mg/L 2.50E-02 mg/L M 4.6E-OS mg/kg-day 2.00E-02 
mg/L 1.30E+02 mg/L M 4.SE-01 mglkg-d.ay 5.00E-01 
mg/L 2.10E·02 mglL M 2.2E-OS mg/kg-day 3.00E-D3 
mg/L S.40E·02 mg/L M 1.7E-03 mg/kg.day 2.00E-02 

mg/L 2.10E·03 mg/L M 3.BE-07 mg/kg-day 3.00E-03 
mg/L 5.60E·03 mg/L M 4.&E-07 mg/kg-day 6.00E-05 
mg/L 2.27E-02 mg/L M. 1.SE-D6 mglkg·day 3.00E-Q4 

mg/L 1.92E+OO mg/L M 1.6E-04 mg/kg-day 1.40E-02 
mg/L 4.aaE-02 mg/L M 3 .• 6E.Q9 mg/kg·daY 1.40E-05 
mgA. f.88E-01 mg/L M 8.0E-OS mg/kg-(lay 2.ooe-02 
mg/L 4.85E+OO mg/L M 3.9E-04 mg/kg·daY UOE-04 
mg/L 5.0eE-01 mg/L M S.3E.Q9 mg/kg-day 8.00E·04 
mg/L . 2.80E+03 mg/L M 2.3E-01 mg/kg-day 
mnll 3.20E+02 mg/L ·M 2.6E·02 mnikn-day 

Reference Reference Reference 
OoseUnits Concantration Concenlration 

Unit& 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg·day NA NA 

. mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day· NA NA 

mg/kg-day NA NA 

mglkg·day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg·day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg·day NA NA 

mglkg·day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg·day NA. NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mglkg•day NA NA 

mglkQ·daY NA NA 

rng/kg·day NA NA 

mg/kn.day NA NA 

Total Hazard Index Acron All Exposure Routell/Pathways 

• 

Hazard 

Quotient 

6.1E-03 
4.5E·02 
6.1E:·04 
7.1E·04 

1.1E·02 
ME·04 
s.se-01 
1.se-01 
4.6E·01 
4.7E·03 
2.5E·04 
2.0E·03 
4.1E·01 
3.SE-03 
2.0E·01 
2.3E·03 
9.0E-01 
7.5E·03 
8.6E-02 
1.3E-04 
7.6E-03 
6.2E·03 
1.1E·02 
2.5E·01 
4.0E-03 
4.1E·01 
1.0E-02 

3.SE+oo 

3.9E+01 

• 



• 

Exposure 
Route 

lngesllon 

• 
TA8LE 8.14 • REASONABLE MAXIMUM l!XPOSURE (RME) 

CALCtlLATION OF CANCER RISKS FROM EXPOSURE OF ADULT Rl!SIDl!NTS TO GROUNDWATER 
SWllU 17 ·OLD SOUTHSIDE MISSILE AND WASTE Oil DISPOSAL AREA 

ScenallO Tlrnefraine: Future 
Medium: Groundwater 
ExposUre Medium: Groull!lWater 
Exposure Point: Entire Site 
Receptor Population: Resident 
Receptor ...... , Adult 

Chemical Medium 
of Potential EPC 
Concern Value 

1, 1,2,lHetrachloroethane 1.40e-01 
1, 1.2· Tlichloroathane 9.30E-02 
1, 1-0lcllloroalhene 1.10E:02 
1,2-olcllloroelhar 1.40E-02 
1,2-0lchlotopropane 2.00E-o3 
Benzene 3.SOE-02 
Srornodk:hlOromllthane 4.00E-03 . 
Carbon Tetrachlo~de 6.80E-o2 
Chlorofonn 7.70E-01 
cls-1 ,2·Dlchloroelhene 2.50E+OO 
Olehlorodllluorome!hane 3 •. 80E-01 
Mlllhylane Chloride 1.90E-02 
Naplllh!lllnt 3.00E·03 
TetrachlOroethene 3.30E·01 
Toluene 9.SOE-02 
Total 1,2.olchlOroa!hene 1.00E+OO 
lnlnl·1'.2-E)tchloroethen& 2.eOE-02 
TrichlorQethene 1.30E+02 
Vinyl Chl9rlde 2.10E-o2 
Bi&(2·Elhylhexyl)phlhalat& 5.40E-02. 
ROX 2.10E-o3 
Antimony 6.llOE-03 
Arsenic 2.27E-o2 
Barium 1.92E+OO 
Elerylllum 4,36E.()2 

Coba~ 9.88E-01. 
ManganNe 4.85E+OO 
Nlcket 5.08E-01 
Chlo~ 2.80E+03 

SUllale 3.20E+02 
1w.n 

NWS CHARLESTON, SOUTH CAROLINA 

Medium Route Route EPC s.lected Intake 
EPC EPC EPC !or Risk (Cancer) 
Units Value Units Calculallon (1) 

mg/L 1.4-0E-01 mg/L M 1.3E-03 
mg/I. 9.30E-o2 mg/L M a.7E-o4 
mg/I.. 1.10E-o2 mg/L M 1.0E-04 
mg/I. 1.40E-o2 mg/L M UE-04 
mg11. 2.00E-00 mg/I. M 1.9E-05 
mg/I. UOE-02 mg/I.. M 3.3E-o4 
mg/L 4.00E-03 mg/I.. M 3.8E-OS 
mg/I. 6.80E-o2 mgll. M 6.4E·04 
mg/I. 7.7QE-01 mg/I.. M 7.2E-o3 
mg/I. 2.SOE.+00 mgll. M 2.3E·02 
mg/I. 3.80E-01 mg/I. M 3.6E-o3 
mg/I. 1.90E-o2 mgll. M 1.SE.()4 
mg/I. 3.00E>03 mgll. M 2.BE-05 
mg/I. 3.30E-01 mgll. M 3.1E-o3 
mg/I. 9,80E-o2 mgll. M 9.2E-04 
l)lg/L 1.00E+OO mgll. M 9.4E-03 
mg/I. 2.SOE-02 mg/I. M 2.3E-04 
mgll. 1.30E+02 mg/I. M 1.2E+OO 
mg/I. 2.10E-02 mg/I. M 2.0E-04 
mg/I. 5.40E-02 mg/I. M 5.1.E-04 
mgll. 2.10E-03 mg/I. M 2.0E·05 
mgll. 5.SOE-03 mgll. M 5.3E-OS 
mgll. 2.27E-o2 mg/L M 2.1E·04 
mg/I. 1.92E+OO mgll. M 1.8E·02 
mg/I. 4.36E-02 mg/L M 4.1E.()4 
mg/I. 9.88E-01 mg/L M 9.3E-o3 
mg/I. 4.85E+OO mg/I. M 4.6E-o2 
mg/I. 5.09E-01 mg/I. M 4.8E-o3 
mgll. UOE+03 mg/I. M 2.6E+01 
ma/L 3.20E+02 mall. M 3.0E+OO 

• 

Intake C1111eerSlope Cancer Slope Cancer 
(Cancer) Factor FactorUnlis Ri&k 

Units 

mg/kg-day 2.QOE-01 (mglkg-dayr 2.6E-04 
mg/kg-day 5.70E·02 (mglkg-dayr' S.OE-05 
mg/kg-day (mg/kg-day)" 

mg/kg-day 9.10E-02 (mglkg-day)"1 
1.2E-05 

mg/kg.day 6.SOE-02 (mg/kg-day)'' 1.3E·06 
mg/kg.day 5.SOE-02 (mglkg-day)'' 1.8E·05 
mg/kg-day 6.20E-o2 (mglkg-dayr' 2.3E·06 
mg/kg-day 1.30E-01 (mglkg-dayr' S.3E.05 
mg/kg-day (mglkg-dayr' 

mg/kg·day (mg/kg-day)'' 

mg/kg-day (mglkg-day)'' 

mg/kg-day 7.SOE-03 (mglkg-dayr' 1.3E·06 
mg/kg-day (mg/kg-day)'' 

mg/kg-day 15.40E.01 (mglkQ-dayr' 1.7E·03 
mg/kg-day (mg/kg-day)'' 

mg/kg-day (mg/kg-day)'' 

mg/kg-day (mg/kg-day)'' 

mg/kg-day 1.30E-o2 {mg/kg-day)'' 1.6E·02 

rnglkg-4aY 7.20E-01 (mglkg-dayr' 1.4E·04 
rng/kg·day 1.40E-o2 (mg/kg-day)" 7.1E·06 

mglkg·day 1.10E-01 {mg/kg·daYl'' 2.2E-06 
mg/kg-day (mglkg-dayr' 

mg/kg-day 1.50E+OO (mg/kg-day)'' 3.2E·04 
mg/kg-day (mglkg-<1ayr' 

mg/kg-day (mglkg-day)'' 

mglkg-day . (mg/kg-day)·• 

mg/kg-day (mg/kg-day)'' 

mglkg.\'lay (mg/kg-dayr' 

mg/kg-day (mg11<g-dayr1 

mn!ltg-day (mg/kg-day)'' 

1.llE-02 



il<poeure 
Route 

Dermal 

• 

TAllLI! 8.14 • Rl!ASONABLI!. MAXIMUM EXPOSURE (flME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RESIDENTS TO GROUNDWATER 

SWMU·17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

S~ Tlmeframe: Future 
Medium: Grotindwater 
ExpQSure Medium: Groundwater 
Expo&UTe Point Enllfe Sile 
Receptor Population: Resident 
Receptor Aae: Adull 

Chemlcal Medium 
of Potential EPC 
Concem Value 

1, 1,.2,2-Tatrachloroelllane 1.40E-01 

1.1.2·Trtchforoethene UOE-02 
1, 1..olchloroelhelle 1.10E-o2 
1,2-Plchloroelhene 1.40E-02 
1,.2·01chloropropana 2.00E-03 

Benzene 3.SOE-02 

BromodlQhloromtthane 4.00E-03 

Carbon Tetrachloride e.soe-02 · 
Chloroform 7.701!-01 

ds· 1.2·0lchloroethe11t1 2.50E+OO 
Olchiorodlllucromethana 3.B()E-01 

M~Chlolide UOE-02 
Naphthalllne 3.00E-03 

T etrechloroethene 3.30E-01 
Toluene 9.8()E•02 
Total 1.2•Dlchlor0ethene 1.00E+OO 

trans-1,2-0lchloroethel1tl 2.50E-02 
Trlchloroethene 1.30E+02 
Vinyl Chloride 2.10E-02 
Bls(2·EtliythexyQphthalale S.40E-02 
ROX 2.10E-03 
Antimony 6.1501!-03 
ArseniG 2.27E-o2 

I~ 
U2E+OO 
4.36E-02 
9.86E-01 
4.85E+OO 

6.0BE-01 -
2.80E+03 
3.20E+02 

I< total) 

Medium 
EPC 
Units 

rnglt. 
rnglt. 
rnglt. 

rnglt. 
rnglt. 

mg/I. 

rnglt. 

rnglt. 
mg/I; 
mg/L 
mg/I. 
mg/I. 

mg/L 
mg/I. 
mg/I. 

mg/L 
mg/I. 

mg/L 
mg/I. 

mg/L 
mg/L 
rnglt. 
mg/I. 

mg/L 
mg/L 
mg/L 
mg/L 
mg/I. 

rnglt. 
moll 

NWS CHARLESTON, SOUTH CAROLINA 

Route Route EPC Sllleciled Intake 
EPC EPC for Risk (Cancer) 

Value L)nlts Calculation (1) 

1.40E-01 rnglt. M 1.3E-o4 
9.30E-o2 rnglt. M 6.2E-OS 
1.10E-02 mg/I. M 1.1E-05 

1.40E-02 rnglt. M 4.&E-06 
2.00E-o3 mg/I. M 1.4E-o6 
3.SOE-02 rnglt. M 3.6E·05 
4.00E-03 mg/L M 2.3E·06 
e.BOE-02 rnglt. M 1.3E-04 
7.70E-01 mg/I. M 5.0E-04 
2.50E+OO rnglt. M 1.6E-03 
3.BOE-01 rnglt. M 3.3E·04 
1.90E-02 rnglt. M 5.1E-o6 
3.00E.()3 mg/I. M 1.4E-OS 
3.30E-01 rnglt. M 1.4E-03 

9.SOE-02 rnglt. M 2.4E-04 
1,00E+OO mg/I. M 6.3E-04 

2.50E·02 mg/L M 1.6E-05 

1.30E+02 mg/L M 1.SE·01 
2.10E-o2 mg/L M 7.7E-OS 
5.40E-02 mg/L M 5.9E-04 
2.10E-03 mg/L M 1.3E-07 

5.60E-o3 mg/L M 1.6E-07 
2.27E-02 mg/L M 6.3E-07 
1.92E+OO mg/I. M 5.4E·06 
4.36E-02 mg/L M 1.2E·08 
9.88E-01 mg/L' M 2.8E·05 
4.ISE+OO mg/L M 1.4E-04 
5.08E·01 mg/I. M 2.8E-06 
2.80E+03 rnglt. M 7.SE-02 
3.20E+02 m!llL M 8.9E-03 

• 

Intake Cancer Slope Cencer Slope Cancer 
(Cencer) Factor Factor Units Risk 

Units 

mg/kg-day 2.00E-01 (mg/kg·day)' 2.5E·OS 

mg/kg·day 5.70E-02 (mg/kg-day)~ 3.5E·06 
mg/kg-day (mg/kg-day)" 

mg/kg-day 9.10E-02 (mg/kQ-davr' 4.4E·07 

mg/kg-day e.SOE-02 (mg/kg·dayr' UE-08 

mg/kg-day 5.50E-02 (mg/kg-day)"' 2.1E-08 
mg/kg·day 15.20E·02 (mg/kg-ctayr' 1.4E-07 

mg/kg-day 1.30.E-01 (mg/kg-day)'' 1.7E·05 
mg/kg-day (mg/kg-day)'' 

mg/kg-day (mg/kg-day)'' 

mg/kg:daY (mg/kg-day)'' 

mg/kg-day 7.50E·03 (mg/kg..day)'' 3.BE-08 
mg/kg-day (mg/kg-day)'' 

mg/kg-day 5.40E-01 (mg/kg-day)'' 7.6E·04 
mg/kg-day {mg/kg-day)'' 

mg/kg-day (mg/kg·day)"' 

mg/kg-day (mg/kg·day)"1 

mg/kg-day 1.30E-02 (mg/kg-day)'' 2.0E·03 
mg/kg-day 7.20E-01 (mg/kg-day)"' 5.SE-06 

mg/kg·day 1.40E·02 (mg/kg·dayr' 8.SE-06 
mg/kg-day 1.10E-01 (mg/kg-day)'' 1.4E-OS 
mg/kg-day (mg/kg-day)"' 

mg/kg-day 1.SOE+OO !mg/kg-ctayr' 9.5E-07 
mg/kg-day (mg/kg-day)"' 

mg/kg-day (mg/kg-Qayr' 

mglkg:day (mg/kg-day)'' 

mg/kg-day (mg/kg-day)'' 

mg/kg.day (mg/kg·day)" 

mg/kg,day (mg/kg·daV)"' 

!Mlko.dav (mg/kg-day)'' 

2.SE-03 

Tollll Ria Aol'oU Al1 hiiotun1 Routea/Pllhwaya 2.1E-02 

• 



• 
CALCULATION OF DAevel)t ·EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
CENTRAL TENDENCY EXPOURE (CTE) - FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE NAME: 
LOCATION: 
DATE: 

REFERENCES: 

DERMAL CONTACT: 

CHEMICAi. 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 
NWS CHARLESTON, SOUTH CAROLINA 

09122105 

U.S. EPA, Jul 2004 

DAO • (DAeven! x EV x ED x EF x A)/(BWxAT) 

WHERE: DAO" DERMALLY ABSORBED DOSE (MG/KG/DAY) 

DAevent" ABSORBED DOSE PER EVENT (MGICM'/EVENT) 

A• SKIN SURFACE AREAAVAILABLE FOR CONTACT(CM') 
EV• EVENT FREQUENCY (EVENTS/DAY) 
ED"' EXPOSURE DURATION (YEARS) 
EF •EXPOSURE FREQUENCY (DAYSNEAR) 

Bw., BODY WEIGHT(KG) 
AT• AVERAGING TIME (DAYS) 

GWCONC. ORGANIC OR I' (HR) 
INORGANIC? 

0 
0 

0 
0 
0 

0 
0 

0 

0 
0 
0 

0 
0 

0 
0 
0 

0 
0 
0 
0 
0 

te""nt 

FOR INORGANICS: 

FOR ORGANICS: 

T (KR) 

• 
DAevent • Kp x c x tevent x CF . 

IF !event < I', DAevenl • 2FA x Kp x C x CF x (6T x teventl3.1416f·• 
IF tevent:. t•. DAevent • FA x Kp x c x CF x ({teventl(t + B)) + (2T x ((1+3B+3B')/(1 + B)'))) 

WHERE: 

Kp(CINHR} 

FA a FRACTION ABSORBED (DIMENSIONLESS) 
Kp •PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C" CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent •DURATION OF EVENT (HR/EVENT) 

CF" CONVERSION FACTOR (1 U1000 CM") 
r .. TIME IT TAKES TO REACH STEAOY·STATE (HOUR/EVENT) 
T • LAG TIME (HOUR/EVENT) 
B •BUNGE MODEL CONSTANT (DIMENSIONLESS) 

B OAevent 

1.30 -06 
6.39E-07 
1.08E·07 
5.02E·08 
1.45E·08 
3.88E·07 
2.40E·08 
1.35E·06 
5.12E-06 
1.63E-05 
3.35E-06 

7.94E·08 
7.59E·06 
1.34E·09 
1.40E·09 
5.68E·09 
4.80E·07 
1.09 ·08 
2.47E·07 
1.21E-06 
2.54E·08 
7.00E-04 
6.00E-OS 

FA OAevent 

1.30E·06 

1.08E·07 
5.02 ·08 
1.45E·08 
3.88E-07 
2.40E-06 
1.35E·06 
5.12E-06 
1.63E·05 
3.35E-06 
5.25E 
1.44E-07 
1.45E·05 
2.49E·06 
6.SOE·06 
1.63E·07 
1.59E·OO 
7.94 ·08 
6.07 -06 
1.54E-09 
1.40E-o9 

7.00E·Q4 
e.oo -os 

• 



Exposure 
Route 

ln;estlon 

oeure Medium: GroundWater 
Point. Entire Siie 
Populallon: Resident 

Receptor : Adult 

Chemll:al 
of Poten~al 
Concern· 

1, 1,2.2· Te1rachloroelllene 
1, 1,2-Tl'lohloroethane 
, • , ·Dichloro'1hene 
1,2·Dlchloroelhane 
1.2-Dfchloropropane 

Benzene 
Bromodichlolomelhane 
Carbon Tetrachloride 
Chloroform 
Cls-1.2·Dlch!orotlhane 
Dlehlorodllluolomethane 

hlorlde 
Naphthalene 
Tetrac/lloroethene 
Toluane 
Total 1,2·Dll:hlorotlhene 

1.2·DlchlorO&thene 
oethene 
hlorida 

. )phthal•le 

ROX 
Antimony 
Ar8en!c 
!la!lum 
Beryllium 
Cobalt 
Manganese 
Nldcel 
Chlorlda 
Sulfate 

(total 

Medium 
EPC 
Value 

1.40E..01 
9.30E..02 
1.10E.02 
1.40E.o2 
2.00E-03 
3.50E-o2 
4.00E·03 
8.80E.02 
7.70E-01 
2.SOE..00 
3.SOE-01 
1.90E-02 
3.00E-03 
3.30E-01 
9.SOE--02 
1.00E+OO 
2.SOE·02 
1.30E+02 
2.10E-02 
5.40E·02 

2.10E--03 
5.80E--03 
2,27E-o2 

. 1.92E+OO 
4.311e-02 
9.1!8E·01 
4.8SE+OO 
5.08E-01 

2.80E+03 
3.20E+02 

TABLE 7,14a • CENTFIAL TENDENCY l!XPOUFIE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSUFIE OF ADULT FIESIDENTS TO GFIOUNDWATEFI 

8WMU 17 •OLD SOUTHslDI! MISSILE AHD WASTE OIL DISPOSAL AREA 
. NWS CHARLESTON, SOUTH CAROUNA 

Medium Route Route EPC Intake Intake Relerel1(:e Reference Reference Reference Hazard 
EPC EPC EPC Selected (Non-cancer) (Non-Cancer)· Dose Dose Units Concentration Concentration Quotient 

Units Value Units · for Hazard Unlls Unns 
CaklUlatlon (1) 

mg/L 1.40E..01 mgi\. M 1~E·03 mg/kg-day 6.00E·02 mg/kg-day NA NA 3.0E·02 

mg/L 9.30E.02 mgi\. M 1.2E.Q3 . mg/kg-day 4.00E.03 mg/kg.:day NA NA 3.0E.01 
mgi\. 1.10E.o2 mg/L M 1.4E-o4 mg/kg-day s.ooe.o:a mg/kg-day NA NA 2.8E·03 
mg/L 1.40E-o2 mg/L M 1.8E.04 mg/kg-day 2.00E-02 mg/kg-day NA NA 9.0E·03 
mg/L 2.00E-03 mg/L M 2.6E·05 mg/kg-day mg/kg-day NA NA 

mg/L 3.SOE-02 mgi\. M 4.SE-04 mglkg-day 4.00E-03 mg/kg-day NA NA 1.1E·01 
mg/L 4.00E-03 mg/L M 5.1E..OS mg/kg-day 2.00E.o2 mg/kg-day NA NA 2.6E.03 
mg/L 6.BOE-02 mg/L M 8.7E.04 mg/kg-day 7.00E-04 mg/kg-day NA NA 1.2E+OO 
mgi\. 7.70E-01 mgi\. M 9.9E.o3 mg/kg-day 1.00E-02 mg/kg-day NA NA 9.9E·01 
mgi\. 2.50E+OO mgi\. M 3.2E-02 mg/kg-day 1.00E-02 mg/kg-day NA NA 3.2E+OO 
mg/L 3.BOE-01 n'lgll. M 4.9E.Q3 mg/kg-day 2.00E-01 mg/kg-day NA NA 2.4E·02 
mgi\. 1.90E-02 mgi\. M 2.4E-o4 mg/kg-day 6.00E-02 mg/kg-day NA NA 4.1E·03 
mg/L 3.00E-03 mgi\. M 3.SE-05 mg/kg·d~ 2.00E.02 mg/kg-day NA NA 1.9E·03 
mgi\. ·s.aoe-01 mg/L M 4.2E-03 mgllig-day 1.00E-02 mg/kg-day NA NA 4.2E·01 
mg/L ~.SOE--02 mg/L M 1.3E--03 mg/kg-day 2.00E-01 mg/kg-day NA NA 6.3E·03 
mg/L .1.00E+OO mgi\. M 1.ae-02 mgJkg-day 9.00E.OS mg/kg-day NA NA 1.4E+OO 
mgi\. 2.50E-02 mgi\. M 3.2£•04 mg/kg·day 2.00E·02 mg/kg•day NA NA 1.6E·02 
mg/L 1.30E+02 mgi\. M 1.7E+OO mg/kg-day 5.00E·01 mg/kg-day NA .NA 3.3E+OO 
mg/L 2.10E-02 mg/L M 2.7E•04 mg/kg-day 3.00E--03 mg/kg-day NA NA 9.0E·02 
mgi\. 5.40E.o2 mgi\. M 6.flE-o4 mg/kg-day 2.00E--02 mg/kg-day NA NA 3.SE-02 

mg/L 2.10E--03 mg/L M 2.7E.05 mgJkg-day 3.00E·03 mg/kg-day NA NA 9.0E-03 
mg/L 5.80E.Q3 mgi\. M 7.2E-Oli mgJkg-day 4.00E-04 mg/kg-day NA NA 1.8E·01 
mg/L 2.27E-02 mg/L M 2.9E--04 mg/kg-day 3.00E-04 mg/kg-day NA NA 9.7E·01 
mgi\. 1.92E+OO mg/L M 2.SE-02 mg/kg-day 2.ooe-01 . mgJkg·day NA NA 1.2E·01 
mgi\. 4.36E-02 mg/L M 5.6E-04 mg/kg-day 2.00E.OS mgJkg·day NA NA 2.8E·01 
mgi\. UBE-01 mgi\. M 1.3E·02 mg/kg-day 2,00E-02 mg/kg·day NA NA 6.3E·01 
mg/L 4.85E+OO mgi\. M 6.2E·02 mg/kg-day 2.40E·02 mg/kg-day NA NA 2.6E+OO 
mg/L 15.0SE-01 m(llL M 8.SE-03 mg/kg-day 2.00E·02 mg/kg-day NA NA 3.3E·OI 
mg/L 2.80E+03 mg/L M 3.eE+01 mg/kg-day mg/kg-day NA NA 

mail 3.20E+02 mall M 4.1E+OO molka.dav molko-day NA NA 

1.6E+o1 

• • 



• 

Exposure 
Roule 

Dermal 

Scenario Tlnielrame: Future 
Medium: Groundwater 
Expoaure Medium: Groundwater 
Expoaure Point: EnUre Site 
Rl!C8ptor PopulaUon: Resident 
Receptor AM: Adult 

Chemical 
olPolentilll 
Concern 

1, 1,2,2·Telr$Chlaroelhane · 

1, 1.2• Tliehlorodulne 
1, 1-0lchloroelhene 
1,2·01thloroethJne 
1,2•01chloropropane 

Benzene 
Bromodlchloromethane 
Catbon Tetrachlorld& 
Chloroform 

clS-1.2-0lcl1lcroelllene 
Olchlorodilluoromelllane 

Melhyl9M Chlorlde 
Naphthalene 
TetrachloroethJne 
Toluene 
Total 1,2·Dlchlorlielhene 
trans· 1,2-0lchloroethene 
Trlchloroethene 
Vinyl Chloride 
Bie(2·Eithylhexyl)phthalate 

Cob8lt 
Manganese 

Nick-
Chloride 
Sulfate 

(IO!all 

Medium 
EPC 
Value 

1.40E-01 

9.30E-02 
1.105-02 
1.40E.Q2 
2.00E-03 
3.50E.()2 

4.00E-03 
6.801!·02 
7.705·01 
2.!nle.-00 
3.SOE-01 
1,90E--02 

3.00E--03 
UOE-01 
&.80E.()2 

1.00E+OO 
2.SOE-02 
1.30E+02 
2.10E.()2 
5.4QE-02 
2,105-03 
S.&OE-03 
2.27E-02 
1.92E+OO 
4;365-o:! 

11.sse-01 
4.851!+00 
6.0SE-01 
2.80E+03 
3.20E+02 

• 
TASU: 7.14- • Cl!NT.RAL TENDENCY EXPOURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM l!XPOSURE OF ADULT RESIDENTS TO GROUNDWATER 
SWMU 17 ·OLD SOUTHSIDE MISSlU: AND WASTE OIL DISPOSAL AREA 

NWS CHARLESTON, SOUTH CAROUNA 

Medium Route Route· EPC Intake Intake Referent:<1 
EPC EPC EPC Selected (NOO-C&nCl!r) . (Non-Canctr) Ooee 
UnllS Value UnllS for Huard Unll& . 

Calcuhlllon (!) 

mg/I.. 1.40E-01 mg/I.. M 2.1E-04 ~y 6.00E·02 
mg/L 9.30E-02 mg/I.. M 1.1E-04 mg/kg-day 4.00E-03 

mg/L 1.10E·02 mgll M 1.SE-05 mg/kg-day 6.00E-02 
mg/L 1.40E-02 mgll M 8.3E-06 mg/kg-day 2.00E.Q2 

mgll 2.00E-03 mg/L M 2,4E-Oll mg/kg-day 
mg/L 3.SOE-02 mg/L M li.4E-05 mg/kg-day 1.ooe-02 

mgll 4.00E-03 mg/L 
. 

M 4.0E-06 mg/kg-day 2.00E-02 
mgll 6.80E.()2 mg/L M 2.2E-04 mg/kg-day 7.00E-04 

'mgn. 7.70E:.01 mg/L M 8.4E-04 mg/kg-day 1.ooe-02 

"""- 2.SOE+OO """- M 2.7E-o3 mg/kg-day 1.005.()2 

mglL UOE-01 mgll M 5.55-04 mg/kg-day 2.00E-01 
mg/L UOE.Q2 mg/L M 6.7E-o6 mg/kg-day 6.00E·02 
mg/L 3.00E--03 mgJL M 2.4E-OS mg/kg-day 2.ooe-02 
mg/L · UOE-01 mgll M 2.4E-o3 mg/kg-day 1.ooe--02 
mglL 9.SOE--02 mglL M 4;1Ei·04 mg/kg-day 2.00E-01 
mglL 1.00E+OO mgll M 1.1E-03 mg/kg-day 9.00E·03 
mg/L 2.50E·02 mglL· M 2.7E-o6 mg/kg-day 2.ooe-02 
mgll 1.30E+02 mg/L M 2.SE-01 mg/kg·day 5.00E-01 
mg/L 2.10E-o2 mglL M 1.3E.Q5 mg/kg-day 3.00E--03 
mgll S.40E-02 mglL M 1.0E·03 mg/kg·day 2.00E--02 

"""- 2.10E-o3 mglL M 2.2E·07 mg/kg-day 3.00E--03 
mgll 5.60E·03 mg/L M 2.3E-0'1 mg/kg-day 6.00E-05 
mg/L 2.275·02 mg/L M 9.4E-07 mg/kg-day 3.00E-04 
mgll 1.92E+oo mg/L M 7.9E-OS mg/kg·daY 1.40E-02 
mg/L 4.36E-02 mg/L M 1.8E-o6 mg/kg-day 1.40Ei-05 
mglL UBE-01 mg/L M 4.1E-OS mg/llQ-day 2.001;.()2 
mg/L 4.85!+00 mgll M 2.0E-04 mg/kgrday UOE·04 
mg/L 5.0SE-01 mglL M 4.2E·06 mg/kg-day 8.00E-04 
mg/L 2.80!+03 mgll M 1.2E-01 mg/kg-day 
ma/L s.20e+02 mall. M 1 .• 3E-02 moll<a-day 

Reference Referenct Reference 
Ooae UnllS Coneentratlon Concentration 

Units 

mg/kg-day NA NA 

mg/kg·day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kf1"dal' NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg·day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg·day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg·day NA NA 

mg/kg-day NA NA 

ma/lea-day NA NA 

Total Hallrd '-x Acron All Expoaure Aoutea/Pathwaya 

• 

Hazard 
Quotient 

3.6E·03 
2.6E·02 
3.6E·04 
4.1E-04 

6.45·03 
2.05·04 
3.2E-01 

8.45·02 
2.7E·01 
2.SE-03 
1.45-04 
1.2E·03 
2.4E-01 

2.1E·03 
1.2E·01 

1.3E-03 
5.3E..01 
4.4E·03 
5.0E·02 
7.3E·05 
3.8E·03 
3.15-03 

5.7E·03 
1.3E·01 
2.05·03 
2.1E·01 
5.2E·03 

2.oe+00 

1.8E+01 



( 

Exposure 
Roule 

Ingestion• 

• 

TABLE8.14a· CENTRAL TENDENCY IOO'OURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT Rl5SIDENT$ TO GROUNOWATER 

SWMU 17 ·OLD SOUTHSIDE MlsslU! AND WASTR OIL DISPQSAL AREA 

Medium: Groundwater 
Point: Entire She 

ReceptOr PopullUOn: Resident 
Receptor : Ad!Jlt 

Chemlcel Medium 
ol Potential EPC 

Concern Value 

1,1,2;2-.Tet~e 1.40E-01 
1, 1,2·Tr1chloroethane 9.30E-02 
1, 1·01chloroelhene 1.10E-o2 
1,2-Dlchloroethane 1.40E-02 
1,2·0lchloropropana 2.00E-03 

Benzene 3.50E-o2 
Bromodlchloromethane 4.00E-03 
Carbon Tetrachloride 6.80E·02 · 
Chloroform 7.70E·01 

,2-0lchloroethane 2.60E+OO 
ftuoromelhane 3.SOE-01 

rlda 1.90E-02 
Naphlhalene 3.00E-03 

Tetrachloroitth- 3.30E-01 
Toluene 9.SOE-02 
Total 1 ,2·0lchlo<oethene 1.00E+OO 
trans• 1,2•Dk:Noroethene UOE-o2 
Trichloroelhene 1.30E+o2 
Vinyl Cl1lorlde 2.10E-o2 
1!1&(2-Ethylhelcyt)phthalat• 5.40E-o2 

ROX 2.10E-03 
Antimony S.SOE-OS 
Arsenic 2.27E·02 
Barium 1.92E+OO 
S.rytlum 4.36E-o2 

MadllJm 
EPC 
Units 

mglL 
mglL 
mglL 
mglL 
mglL 
mgll. 
mgll. 
mglL 
mglL 
mglL 
mgll. 
mgll. 
mgll. 
mgll. 
mglL 
mgll. 
mglL 
mgll. 

mglL 
mglL 

mglL 

~ 
mglL 
mglL 
mgll. 

NWS CHARU!STON, SOUTH CAROLINA 

Roule Route EPC Selected lnlllk• 
EPC EPC !or Riek (Cancer) 
Value Units . Calculallon (1 l 

1.40E-01 mg/~ M 1.8E'04 
9.30E-02 mglL .. M 1.2E·04 
1,10E-02 mgll. M 1.4E-05 
1.40E-02 mgll. M 1.8E-OS 

2.00E-03 mg/I. M 2.i!E-OS 
3.50E-02 mglL M 4.SE-05 
4.00E-o3 mgll. M 5.IE-06 

6.80E·02 mglL M 8.7E·O& 
7.70E-01 mg/I. M 9.9E-04 

2.50E+OO mglL M 3.2E-03 
3.&0E-01 mgll. M 4.9E-o4 
1.90E-02 mgll._ M 2.4E-OS 
3.00E-03 mgll. M 3,8E-06 
3.30E-01 mglL M 4.2E-04 
9.80E-o2 mgll. M 1.3E-04 
1.00E+OO mglL M 1.3E-03 
2.60E·02 mglL M 3.2E-05 
1.30E+o2 mglL M 1.7E-01 
2.10E-o2 mglL M 2.7E-05 
5.40E-o2 mglL M 6.9E-05 

2.10E-03 mglL M 2.7E·06 
S.SOE-03 mglL M 7.2E-06 
2.27E-o2 mgll. M 2.9E-OS 
1.92E+OO mglL M 2.5E-03 
4.36E-o2 mglL M 5.6E-05 

Intake 
(C..neer) 

Units 

mg/kg-day 
mg/kg-day 
ml)<l<g-day 
ml)<l<g-day . 

mg/kg-day 
ml)'1<g-day 
mg/kg.day 
ml)<l<g-day 
ml)<l<g-dity 
mg/kg-day 
ml)<l<g-day 
mg/k\J•day 
ml)<l<g-day 
ml)<l<g-day 
ml)'1<g-day 
ml)<l<g-de.y 
ml)<l<g-day 
ml)'1<g·day 
ml)<l<g-day 
mg/kg-day 

~y 

ml)<l<g-day 
ml)<l<g-day 
ml)<l<g·day 
ml)<l<g-day 

Cobalt 9.88E-01 mglL 9.86E-01 mg/\. M 1.3E-03 . ml)<l<g-day 

Manganue 4.86£+00 mglL 4.esE+OO mglL M 6.21·03 rnglkg-d&y 

N!Ckel 5.08E-01 mglL 5.0SE-01 mglL M 8.5E-Q4 ~y 

Chloride 2.80E+03 mglL 2.SOE+-03 mglL M 3.6E+OO ml>'1<g-day 

Sulfate 3.20E+02 mnll 3.20E+02 ....... n M 4.IE-01 molka-day 

(101111} 

• 

Canctr Slope Cancer Slope Cancer 
Factor Factor Units Risk 

2.00E-01 (mg/kg-da)')· 3.6E·05 

5.70E-02 (ml)<l<g-de.y)'' 6.SE-06 
(mg/kg-day)'' 

9.10E-o2 (ml)<l<g-day)'' 1.6E-06 
6.80E-o2 (mglkg-dayr' 1.7E-07 

5.50E-02 (mg/kg-day)'' 2.5E-06 
6.20E-02 (mg/kg.day)'' 3.2E-07 

1.30E-01 (ml)<l<g-day)'' 1.1E-05 
(ml)<l<g-day}'' 
(mglkg-dayr' 
(ml)<l<g-day)'' 

7.SOE-03 (ml)<l<g-oayr' 1.SE-07 
(ml)<l<g-day)'' 

5.40E-01 (ml)<l<g-day}'' 2.3E-04 
(ml)<l<g-da)')'' 
(ml)<l<g-day)'' 
(ml)<l<g-da)') .. 

1.:lOE-02 (ml)<l<g-day)'' 2.2E-03 
7.20E-01 (ml>'1<g-day}'1 UE-05 
1.40E-02 (ml)<l<g.day)" 9.7E-07 

1.10E-01 (mglkg-day)"' 3.0E·07 
(mglkg-dayr' 

1.50E+OO (ml)'1<g-day)'1 4.4E·OS 
(mglkg-day)"' 
(ml)<l<g-dayr' 
(ml)<l<g-day)'1 

(ml)<l<g-d1y)'1 

(mg/kg-day)'' 
(mglkg-dayr' 
(ml)<l<g-day)'' 

UE-o3 

• 



• 

Expasura 
Route 

Dermal 

• 
TABLE 8,148 • CENTRAL TENDENCY EXPOURE (CTE) 

CALCULATION OF CANCER FllSKS FROM EXPOS.URE OF ADULT RESIDENTS TO GROUNDWATER 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Scenario Tlmeframe: Future 
Medium: Groundwaler 
Exposure Medium: Groundwaler 
Exposure Point: Entire Site 
Receptor Population: Resident 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 
Concern Value 

1, 1,2,2· Tetrachloroethane 1.40E-01 
1, 1,2-Trichloroethane 9.30E-02 
1, 1 ~Dichioroethene 1.10E-02 
1,2-0ichioroethane 1.40E-02 
1.2-Dichloropropane 2.00E·03 . 
Benzene 3.SOE-02 
Bromodichloromethane 4.00E-03 
Carbon Tetrachloride 6.BOE-02 
Chlorofonn 7.70E-01 
cill· 1,2-Dichloroethene 2.SOE+OO 
Dichlorodffluoromethane 3.80E·01 
Msthylene Ch.loride 1.90E·02 
Naphthalene 3.00E-03 
Tetrechloroethene 3.30E-01 
Toluene 9.BOE·02 
Total 1,2·Dichioroethene 1.00E+OO 
trane· 1,2·Dichloroethene 2.50E-02 
Trichloroethane 1.30E+o2 
Vinyl Chloride 2.10E-02 
Bls(2-Ethylhexyl)phthalata 5.40E-02 
ROX 2.10E-03 
Antimony 5.SOE-03 
Arsenic 2.27E-02 

Bar1u"' 1.92E+OO 
Beryllium 4.3BE-02 
Cobalt 9.BBE-01 
Manganese 4.85E+OO 
Nickel 5.0SE·01 
Chloride 2.BOE+o3 
SUffate 3.20E+o2 
(total) 

NWS CHARLESTON, SOUTH CAROUNA 

Medium Route Route EPC Selected Intake 
EPC EPC EPC for Risk (Cancer) 
Units Value Units Calculation ( 1) 

mg/L 1.40E·01 mg/L M 2.1E-05 
mg/L 9.30E-02 mg/L M 1.1·E-os 

mg/L 1.10E·02 mg/L M 1.BE-06 
mg/L 1.40E·02 mg/L M 8.3E·07 
mg/L 2.00E·03 mg/L M 2.4E·07 
mg/L 3.50E·02 mg/L M 6.4E-oe 
mg/L 4.00E-03 mg/L M 4.0E-07 
mg/L 6.80E-02 mg/L M 2.2E-05 
mg/L 7.70E-01 mg/L M 8.4E-05 
mg/L 2.SOE+OO mg/L M 2.7E-04 
mg/L 3.SOE-01 mg/L M 5.5E-06 
mg/L 1.90E-02 mg/L M 8.7E-07 
mg/L 3.00E-03 mg/L M 2.4E·06 
mg/L 3.30E·01 mg/L M 2.4E-04 
mg/L 9.80E-02 mg/L M 4.1E-05 
mg/L 1.00E+OO mg/L M 1.1E-04 
mg/L 2.50E-02 mg/L M 2.7E-oe 
mg/L 1.30E+02 mg/L M 2.eE-02 
mg/L 2.10E-02 mg/L M 1.3E·OB 
mg/L 5.40E-02 mg/L M 1.0E-04 
mg/L 2.10E-03 mg/L M 2.2E-oe 
mg/L 5.SOE-03 mg/l M 2.3E-OB 
mg/L 2.27E-02 mg/L M 9.4E-08 
mg/L 1.92E+OO mg/L M 7.9E·06 
mg/L 4.3BE-02 mg/L M 1.BE-07 

"'g/L e.eeE-01 mg/L M 4.1E·06 
mg/L 4.BSE+OO "'g/L M 2.0E-05 
mg/L 5.08E-01 mg/L M 4.2E-07 
mg/L 2.BOE+03 mg/L M 1.2E·02 
mgll 3.20E+02 mg/L M 1.3E·03 

• 

Intake Cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Units Risk 

Units 

mg/kg-day 2.00E-01 (mg/kg-dayr 4.3E-06 
mg/kg-day 5.70E·02 (mg/kg-dayr' 6.0E-07 
mg/kg-day (mg/kg-day)'' 

mg/kg-day 9.10E-02 (mg/kg-day)'' 7.5E-08 
mg/kg-day 6.80E·02 (mg/kg-dayr' 1.6E·08 
mg/kg-day 5.SOE-02 (mg/kg-day)'' 3.5E·07 
mg/kg-day e.20E-02 (mg/kg-day)'' 2.5E-08 
mg/kg-day 1.30E-01 (mg/kg-dayr' 2.9E-oe 
mg/kg-day (mg/kg-day)'' 

mg/kg-day (mg/kg-dayr' 

mg/kg-day (mg/kg-dayr' 

mg/kg-day 7.50E-03 (mg/kg-dayr' 6.5E·09 
mg/kg-day (mg/kg-day)'' 

mg/kg-day 5.40E-01 (mg/kg-day)'' 1.3E·04 
mg/kg-day (mg/kg-day)'' 

mg/kg-day (mg/kg-dayr' 

mg/kg-day ("'g/kg·day)'' 

mg/kg-day 1.30E-02 (mg/kg-day)'' 3.4E·04 
mg/kg-day 7.20E·01 (mg/kg-day)'' 9.4E·07 
mg/kg-day 1.40E·02 (mg/kg-day)'' 1.4E-oe 
mg/kg-day 1.10E-01 (mg/kg-day)'' 2.4E·09 
mg/kg-day ("'g/kg-day)'' 

mg/kg-day 1.SOE..00 ("'g/kg-day)'' 1.4E·07 
mg/kg-day (mg/kg-day)'' 

mg/kg-day ("'g/kg-day)'' 

mg/kg-day (mg/kg-day)'' 

mg/kg-day (mg/kg-day)'' 

mg/kg-day (mg/kg-day)'' 

mg/kg-day (mg/kg-day)'' 
mn/lm-dav (mg/kg-day)'' 

4.&E-04 

Total Rlak Aorou All Expoau .. Routaa/Palhwaya 3.0E-03 



·Expo•ure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

· Medium: Groundwater 
Exposure Medium: Groundwater 

Exposure Point: Entire Site 
Receptor Population: Resident 
R tor e: Child 

Paramew Parameter Definition 

Code 

Caw Chemleal Concentration In Groundwater 

1Rgw Water Ingestion Rate 

EF Exposure Frequency 

ED Exposure Duration 

BW BodvWelaht 
AT·C Averaging Time (Canoer) 
AT-N Averaalna Time (Non~Cancer) 

caw Chemical Concentration In Groundwater 

A Skin Surface Area 

OAevent Absorbed Dose per Event 

EV Event FreqllllOOV 

ED Exposure Duration 
EF Exriosure Frequency 

1-t Duration of Event 

t* Time to reach steadv state 

T LagTime 

B Bunae Model Constant 

Kp Permeability Coefficient from Water 
BW Body Weight 

AT·C Averaging Time (Cancer) 

AT·N AVeraging Time (Non-Cancer) 

TABLE4.1S 
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF 

FUTURE CHILD RESIDENTS TO GROUNDWATER 
SWMU 17 - OLD SOUTHSIDE MISSILE AND WASTE OIL. DISPOSAL AREA 

NWS CHARLESTON, SOUTH CAROLINA 

Unlta RME RME 
Value Rationale/ 

Reference 

mg.IL Maximum USEPA,Oecember2002 
Uday 1 USEPA Region 4, May 2000 

davs/vear 350 USEPA Region 4, May 2000 
years a USEPA Region 4, May 2000 

kg 15 USEPA Region 4, May 2000 
days 25.550 USEPA, December 1989 
davs 2,190 USEPA.December1989 
moll Maximum USEPA,Oecamber2002 

cm2 6.600 USEPA. July 2004 

motcm2-event ohemlcal·speclilc USE PA, July 2004 

event/day 1 Professional .Judgement 
years 6 USEPA Region 4, May 2000 

days/vear 350 USEPA Region 4, May 2000 
hour/event 0.33 USEPA. July 2004 
hour/event chemloal-spaoilic USEPA, July 2004 

hour/event chemfcal.91*!1flc USEP A. July 2004 

dimensionless chemical~ USEP.A, Jwy 2004 
cm/hour chtlmica~speclfle USEPA. July 2004 

kg 15 

~. Oecamber 1962;° davs 25,550 

days 2,190 USEPA, December 1989 

uauy Intake ca1cu1at1ons . 
Ingestion Intake= (IAgw x EF x ED) I (BW x AT) 
Dermal Intake= (Ax EV x ED x EF) I (BW x AT) 

CTE CTE 
Value Rationale/ 

Reference 

Maximum USEPA, December 2002 
0.66 USEPA, August 1997 

234 USEPA, May 1993 

2 USEPA, May 1993 

15 USEPA Region 4; May 2000 
25,550 USEPA, December 1989 

730 USEPA, December 1989 

Maxlmum USEPA. DeCM!ber 2002 
6,600 USEPA, July 2004 

chamlcal·speoHic USEPA, July 2004 
1 Professional Judgement 
2 USEPA, May 1993 

234 USEPA, May 1993 
0.25 USEPA. July 2004 

otiemlcal-specillc USEPA, July 2004 
chemlcal·speclflc USEPA, July 2004 
chemlcal-speclflc USEPA. July 2004 
chemical-$j)ecillc USEPA, July 2004 

15 USEPA Region 4, Mey 2000 
25,550 USEPA, December 1989 

730 USEPA,Oeoember11189 

Cancer Ingestion lntake(AME) = 5.48E-03 
Noncancer Ingestion lntake(RME) = 6.39E-02 

Cancer Ingestion Jntake(CTE) = 8.06E-04 
Nonc~ncer Ingestion lntake(CTE) = 2.82E-02 

Cancer Dermal lntake(RME) = 3.62E+01 
· Noncancer Dermal lntake(RME) = 4.22E+02 

Cancer Dermal lntake(CTE) = 8.06E+OO 
Noncancer Dermal lntake(CTE) = 2.82E+02 

• • 

Intake Equation/ 
Model Name 

Ingestion CDI (mg/kg/day) = 
Cgwx IRgwx EFx ER 

BWxAT 

COi = Chronic Dally Intake 
USEPA, December 1989 

The equations and parameters for 
for estimating DAevent and the chemical· 

specific dermally absorbed dose from 
water (DAD) are provided In Section 6.2.4. 
of the text. 

USEPA, July 2004· 

SWMU17GWChildResRME.xls 

• 



• 
CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER. 
REASONABLE MAXIMUM EXPOSURE (AME) ""'." FUTURE CHILD RESIDENTS TQ GROUNDWATER 

SITE NAME: SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 
LOCATION: 
DATE: 

NWS CHARLESTON, SOUTH CAROLINA • 
09122/05 . 

REFERENCES: U.S. EPA, Julv 2004 

OERMAI. CONT ACT: DAO .. (DAevent x ev x ED x EF x A )l(BW x AT) FOR INORGANIC$; 
FOR ORGANICS: 

WHERE: DAD• DERMALLY ABSORBEO DOSE (MG/KG/DAY} 
DAevent •ABSORBED DOSE PER EVENT (MG/WIEVENT) 
A• SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM') 
EV •.EVENT FREQUENCY (EVENTSIOAY) 
ED• EXPOSURE DURATION (YEARS) 
EF =EXPOSURE FREQUENCY (DAYS/YEAR) 
BW •SOOY WEIGHT(KG) 
AT= AVERAGING TIME (DAYS) 

CHEMICAL GWCONC. ORGANIC OR t*(HR) teffnt T(HR) 
Ima/I..\ INORGANIC? 

chloroethane 1.40E·01 0 2.24E+OO 3.30E·01 9.31E·01 
roethane 9.30E·02 0 1.43E+OO 3.30E·01 5.96E·01 

1· lchloroethene 1.tOE-02 ·o 8.93E-01 3.301'1·01 
thane 1.40E·02 0 9.18E·01 3.30E·01 

2.00E..03 0 1.10E+OO 3.301::.01 
Benzene 3.50E·02 0 7.00E·01 3.30E-01 ·· 2.92E·01 
Brorrvv•r.ninrornelhane 4.00E·03 0 2.121'1+00 3.30E·01 8.83E·01 
Carbon r etrachloride 6.80E·02 0 1.86E+OQ 3.301"·01 7.76E·01 
Chlorot01'1Tl 7.70E-01 0 

···~ ,~r 
4.9BE·01 

i!f- 2.SOE+OO 0 8.931'1-01 3.72E·01 
romethane 3.80E•01 0 1.22E+OO 5.07E-01 
loride a 0 7.65E-01 3.19E-01 

e 0 1.34E+OO 5.58E-01 
Tetrachloroethene 0 2.18E 1 9.06E·01 
lOIUene 0 e.39E-01 3.30E-01 3.50E~01 

Total 1,<!·0lehloroethene 0 8.93E..01 3.30E·01 3.72E·01 
trans-1,2-Dlcllloroelhene 2.50E-o2 0 8.93E·01 3.30E·01 3.72E-01 
Trlchloroeth&ne 1.30E+02 0 1.39E+OO 3.30E-01 5.81E·01 

e 2.10E-02 0 s.73E-01 3.30E·01 2.39E-01 
mrnhalate 5.40E·02 0 S.99E+01 3.30E-0.1 1.66E+01 

ROX 2.10E-03 0 4.42E+OO 3.30E·01 · 1.ll4E+OO 
Anlimonv 5.60E-03 i 
Arsenic 2.27E-02 I 1 

Banum 1.92t:+OO I 3.30E-01 
cervil1UJT1 4,,.., ... 02 I 3.SOE-01 
Cobalt 9.88E-01 I 3.30E·01 
Mlll'IClanese 4.85E+OO I 3.30E-01 
Nk:kel 5.08E·01 I 3.30E..01 
ClllOl'KJll 2.BOE+03 I 3.30E•01 
,...... .. 1. 3.20E+02 I 3.301=.l'!1 . 

• • 
OAevent ,. Kp x C x !event x. CF 
IF tevenl < I'. OAevent " 2FA x Kp x C x CF x (6T x tevent/3, 1416f' 
IF tevent > 1·. OAevent •FA x Kp x C x CF x ((tevenV(1 + B)) + (2T x ((1+38+3el')l(1 + B)'))) 

WHERE: FA• FRACTIO~ ABSORBED (DIMENSIONLESS) 
Kp • PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C • CONCENTRATION OF CHEMICAL IN WATER (MGIL) 
!event" DURATION OF EVENT (HFVEVENT) 
CF • CONVERSION FACTOR (1 l/1000 CM") 
r,. TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T • LAG TIME (HOUR/EVENT) 
B,. BUNGE MODEL CONSTANT (DIMENSIONLESS) 

Kp(CMIKR) B DAevent FA DAevent 

6.94F-03 3.46E-02 1.49E-06 1 1.49E·06 
6.44E·03 2.86E-02 7.34E·07 1 7;34E·07 
1.17E..02 4.41E·02 1.24E-07 1 1.24E·07 
n ·m~.,.., 1.61E·02 5.77E·08 1 5.77E-08 
7.76E·03 3.111:-02 1.67E·08 1 1.67E·08 
1.49E·02 5.0SE.02 4.46E·07 1 4.46E·07 

2.27E·02 2.76t:·08 1 2.76E·OB 
1.631=-02 7.78E·02 1.55E·06 1 1.55E·06 
6.83E-03 2.87E·02 5.89E·06 1 5.89E·06 
7.71E-03 2.92E·02 1 1.87E·05 
8.95E·03 "70".m> 3.85E·06 1 3.85E·06 
3.~F-03 1.26E-02 6.03E-OB 1 6.03E·08 
4.66E·.02 1.66E-07 1 1.661::·07 
3.34E·02 1,67E·05 1 1.67t:•05 
3.111!':.o2 2.86E·06 1 2.86E·06 
7.711!-03 2.92E·02 7.47E-06 1 7.47E·06 
7.71E·03 2.92E-02 1.87E·07 1 1.87E·07 
1.161!!-02 5.13E'02 II 1 1.83E·03 
5.60E·03 1.70E·02 1 9.12E-OS 

1.90E·01 ..()6 0.8 6.98E.Q6 
1.94E·03 1.53E-09 1 1.53c-v11 

1.00E..o3 1.85E·09 '1 1 M"l-•ll<I 

1.00E·03 7.49E·09 1 7.49E·09 
1.00E-03 6.34E·07 1 6.34E·07 
1~.m 1.44c-08 1 1,UF.()8 
1. '"'"-03 3.261::-07 1 3.261::-07 
1."""'·03 1.60E-Oe 1 1.60E·06 
2.00E-04 3.35E-08 1 3.35E·08 
1.00E-03 9.241::-04 1 9.24E-04 
1.nnF-03 1.06E-04 1 1.0BE-04 



Expollure 
Rollle 

Ingestion 

• 

So::enario Tlmelrame: Futuf9 
Medium: Groundwater 
Exl)Ofure Medium: Groundwater 
Expoeura Point: · Endre Site 
~ Populatlon: l'leeklenl 
Receptor Aae: Child 

Chemlcal 
of Potential 

Concem 

1, 1.2.2·T elracllloroelllane 
1, 1.2-Trlchloroethane 
1, 1 ·0lehlol'Olllhent 
1,2°0lohlol'Olllhane 
1,2-0lclllolopropane 
a-
8romadlohloromethane 
Carbon Telraehlotlda 
Chloroform 
cls· 1,2-Dlchloroethene 
Olchlorodlfluoromelhane 
Methylene Chloride 

TetlllChloto<lth-
Toi~ 

Total 1,2-0k:hloroelhene 
trane· 1.2·Dlohloroelhene 
Trtdlloroathene 
Vlnyl Chlorl!le. 
81s(2-Ethylhexyl)phthalate 

ROX 
An!lmony 
Arsenic 
Barium 
Bel'Jlllum 
C<jbalt 

1g-
(tolal) 

Medium 
EPC 
Value 

1.40E.01 
9.30E.o2 
1.1oeo02 
1.40E-02 
2.00E-o3 
UOE-02 
4.00E-03 
UOE.Q2 
7.70E-01 
2.SOE+OO 
3.SOE-01 
1.90E-02 
3.00E-03 
UqE-01 
UOE-02 
1.00E+OO 
2.SOE-02 
1.30E+'o2 
2.10E-02 
5.40E-02 

2.10E-03. 
UOE-03 
2.27E-02 
t.92E+oo 
4.36E-02 
9.88E·01 
4.65E+OO 
s.oee-01 
2.80&+03 
3.20E+02 

TASLU.15 • REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CHILD RESIDENTS TO GROUNDWATER 

SWMU 17 •OLD SOUTHSIDE Ml$&1LE AND WASTE OIL DISPOSAL AREA 
NWS CHARLESTON, SOUTH CAROLINA 

Medium Route Route EPC Intake Intake Reference 
EPC EPC EPC S$1ected (Non.Cancer) (Non.cancer) 00ff 
Unilll Value Units for Hazard Units 

Calculation (1) 

mg/L 1.40E-01 mg.IL M 8.SE-03 mg/kg-deY. 6.00E-o2 
mg/L 9.30E.o2 mg/L M UE-03 mg/kg-dey 4.00E-03 

mg/L 1.10E-o2 mg/L M 7.0E-o4 mg/kg-dey 5.00E-02 

mg/L 1.40E-02 mg/L M UE-o4 mg/kg-dey 2.00E-02 

mg/L 2.00E-03 mg/L M 1.3E-04 mg/kg-day 
mg/L 3.60E·02 mg/L M ue.oa mg/kg-day 4.00E·03 

mg.IL 4.f/OE-03 mg/L M 2.6E-o4 mg/kg-day 2.00E.Q2 
mg/L 6.80E.Q2 mg/L M 4.3E-o3 mg/kg-day 7.00E..()4 

mg/L 7.70E-01 mg/L M 4.9Eo02 mg/kg-dey 1.ooe-02 
mg/L 2.50E+OO mg/L M UE-01 mgAcg-day 1.00E.Q2 

mg/L 3,eoe-01 mg/L M 2.4E.02 mg/kg-day 2.ooe-01 
mg.IL 1.90E-02 mg/L M 1.2.E-03 mg/kg-day 6.00E·02 

mg/L 3.00E-03 mg/L M UE·04 mg/kg-day 2.00E-02 

mg/L 3.30E.01 mg/L M 2.1E-02 mg/kg-day 1.00E-02 
mg/L 9.80Eo02 mg/I. M UE-03 mg/kg·day 2.00E-01 
mg/L 1.llOE+OO mg/L M 6.4E.o2 mg/kg-day 9.00E-03 

mg/L 2.SOE-02 mg/I. M 1.BE-03 mg/kg-day 2.ooe-02 

mg/L 1.30E+02 mg/I. M 8.3E+OO mg/kg-day 5.00E-01 

mg/I. 2.10E-02 mg/L M 1.3.E-03 mg/kg-day 3.00E-03 
mg/L 5,40E-02 mg/L M UE-03 mg/kg-day 2.00E-02 

mg/L 2.10E·03 mg/I. M 1.3E-G4 mg/kg·day 3.00E--03 

mg/L 5.80E:.0S mg/L M 3.l!E'°4 mg/kg·day 4.00E-04 

mg/L 2.27Eo02 mg/L M 1.5E.o3 mg/kg-day 3.00E.o4 

mg/L 1.92E+OO mg/L M 1.2E-01 mg/kg-day 2.00E·01 

mg/I. 4.36E-02 mg/I. M 2.8E-03 mg/kg·day 2.00E·03 

mg/L 9.BBE-01 mg/L M 6.3E.02 mg/kg-day 2.00E·02 
mg/L 4.65E+OO mg/L M 3. 1E-01 mg/kg-day 2.40E-02 
mg/I. 6.08E·01 mg/I. M 3.2E.o2 mg/kg·c;lay 2.00&-02 

mg/I. 2.80E+o3 mg/L M 1.8E+02 mg/kg-day 
MltA 3.20E+02 mall M 2.0E+01 mg/ka-dav 

• 

Reference Reference Reference Hazard 
eo..unna Concentrallon Concentration Quotient 

Unll& 

mg/kg·day NA NA 1.se-01 

mg/kg-day NA NA 1.5E+OO 
mg/kg-dey NA NA 1.4E-02 

mgik9"i1ay NA NA 4.SE-02 
mg/kg-day NA NA 

mg/kg-dey NA NA 5.6E·01 
mg/kg-day NA NA 1.3E-02 
mg/kg-day NA NA 6.2E+OO 

mg/kg·dey NA NA 4.9E+OO 
mg/kg-day NA NA 1.6E+01 
mg/kg-day NA NA 1.2E·01 
mg/kg-day NA NA 2.0E·02 
mg/kg-dey NA NA 9.6E·03 
mg/kg-day NA NA 2.1E+OO 
mg/kg-day NA NA s.1e:-02 
mg/kg-day NA NA 7.1E+OO 
mg/kg·day NA NA a.oe-02 
mg/kg-day NA NA 1.7E•01 
mg/kg-day NA NA 4.5E·01 
mg/l<g-day NA NA 1.7E-01 

mg/kg·day NA NA 4.5E·02 

mg/kg·day NA NA 8.9E·01 
mg/kg-day NA NA 4.SE+OO 

mg/kg-day NA NA 6.1E·01 
mg/kg-day NA NA 1.4E~oo 

mg/kg-day NA NA 3.2E+OO 
mg/kg-day NA NA 1.3E+01 

mg/l<g·day NA NA 1.6E+OO 

mg/kg·day NA NA 

mnlltn-dav NA NA 

8.2E+01 

• 



• 

Exposure 
Route 

Dermal 

scenario nmeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point Entire Site 
Receptor Population: Resident 
Receptor Aae: Child 

Chemical 
of Potential 
Concern 

1, 1,2,2-Tetrachloroethane 

1, 1,2· Trlchloroethana 

1, 1 ·Dlchloroethene 

1 ,2•Dlchloroathane 

1,2·Dlchloropropane 

Benzene 

Bromodlchloromethane 
Carbon Tetrachlorlda 
Chloroform 

cls·1,2·Dlchloroethene 

DlchlorOdlfluoromethane 

Methylene Chloride 

Naphthalene 
Tatrachloroethane 
Toluene 

Total 1,2-0lchloroelhene 
trana·1,2·Dlchloroethene 
Trlchlo(oelhene 

VlnytChiorlde 
Ells(2·Ethythaxyl)phlhalata 
ROX 

Antimony 
Arsenic 

Barlum 
Beryllium 

Cobalt 
Manganese 
Nickel 

Chloride 

Suttate 
(total) 

Medium· 
EPC 

·Value 

1.40E-01 

9.30E·02 

1.10E·02 

1,40E·02 

2.00E-03 

3.SOE-02 

4.00E·03 
6.SOE-02 
7.70E·01 

2.SOE+oo 

3.80E-0.1 

UOE-02 

3.00E-03 

3.30E-01 

9.SOE-02 
1.00E+oo 

2.50E-02 
1.30E+02 

2.10E-02 
5.40E-02 

2.10E·03 

5.60E-03 

2.27E·02 

1.92E+oo 
4.36E-02 

9.88E-01 

4.85E+OO 

S.08E·01 
2.80E+03 

3.20E+02 

• 
TABLE 7.15 • REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM .EXPOSURE OF CHILD RESIDENTS TO GROUNDWATER 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 
NWS CHARLESTON, SOUTH CAROLINA 

Medium Route Route EPC Intake Intake Reference 
EPC EPC EPC Selected (Non-Cancer) (Non.Cancer) Dose 
Units Valua Units for Hazard Units 

Calculation ( 1) 

mg/L 1.40E·01 mg/L M 6.3E-04 mg/kg-day 6.00E-02 
mg/L 9.30E-02 mg/L M 3.1E-04 mg/kg-day 4.00E-03 
mg/L 1.10E-02 mg/L M 5.2E-06 mg/kg-day 5.00E-02 
mg/L 1.40E-02 mg/L M 2.4E-05 mg/kg-day 2.00E-02 
mg/L 2.00E·03 mg/L M 7.0E·06 mg/kg-day 
mg/L 3.SOE-02 mg/L M 1.9E-04 mg/kg-day 1.00E·02 
mg/L 4.00E·03 mg/L M 1.2E-05 mg/kg-day 2.00E-02 
mg/L 6.80E·02 mg/L M 6.5E·04 mg/kg0 day 7.00E-04 
mg/L 7,70E-01 mg/L M 2.5E·03 mg/kg-day 1.00E-02 
mg/L 2.50E+OO mg/L M 7.9E-03 mg/kg-day 1.00E·02 
mg/L 3.SOE-01 mg/L M 1.6E·03 mg/kg-day 2.00E·01 
mg/L 1.90E-02 mg/L M 2.5E-05 mg/kg-day 6cOOE·02 
mg/L 3.00E-03 mg/L M 7.0E-05 mg/kg-day 2.00E·02 
mg/L 3.30E-01 mg/L M 7.0E-03 mg/kg-day 1.00E·02 
mg/L 9.S0!;-02 mg/L M 1,21:;-03 mg/kg-day 2.ooE-01 
mg/( 1.00E+OO mg/L M 3.2E·03 mg/kg-day 9.00E-03 
mg/L 2.50E·02 mg/L M 7.9E-05 mg/kg-day 2.ooe-02 
mg/L 1.30E+02 mg/L M 7.7E-01 mg/kg-day 5.00E-01 
mg/L 2.10E-02 mg/L M 3.SE-05 mg/kg·day 3.00E·03 
mg/L 5.40E-02 mg/L M 2.9E-03 mg/kg·day 2.00E-02 
mg/L 2.10E-03 mg/L M 6.SE-07 mg/kg-day 3.00E·03 
mg/L 5.60E-03 mg/L M 7.8E·07 mg/kg-day 8.00E-05 
mg/L 2.27E-02 mg/L M 3.2E·06 mg/kg-day 3.00E-04 
mg/L 1.92E+OO mg/L M 2.7E·04 mg/kg-day 1.40E-02 
mg/L 4.36E-02 mg/L M 6.1E·06 mg/kg-day 1.40E·05 
mg/L 9.88E·01 mg/L M 1.4E-04 mg/kg-day 2.00E·02 
mg/L 4.85E+oo mg/L M 6.SE-04 mg/kg·day 9.60E-04 
mg/L 5.08E·01 mg/L M 1.4E·OS mg/kg·day 8.00E-04 
mg/L 2.80E+03 mg/L M 3.9E-01 mg/kg·daY 
mg!L 3.20E+02 mg/L M 4.SE-02 mg/kg-ctav 

Reference Reference Reference 
Dose Units Concentration Concentration 

Units 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg·day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg·day NA NA 

mg/kg·day NA NA 

mg/kg·day NA NA 

mg/kg-day NA NA 

mg/kg·day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg·ctay NA NA 

mg/kg·day NA NA 

mg/kg·day NA NA 

mg/kg· day NA NA 

mg/kg-dav NA NA 

Total Huard Index Acro&1 All Exposure Routes/Pathways 

• 

Hazard 
Quotient 

1.0E-02 

7.7E·02 

1.0E-03 

1.2E-03 

1.9E·02 
5.BE-04 

9.4E·01 
2.5E·01 

7.9E·01 

B.1E·03 

4.2E-04 

3.SE-03 

7.0!;·01 
6.0E-03 

3.5E·01 

3.9E·03 
1.SE+OO 
1.3E·02 

1.5E·01 
2.2E·04 

1,3E·02 

1.1E·02 

1.9E·02 
4.3E·01 

6.9E·03 
7.0E-01 

1.BE·02 

6.1E+OO 

8.8E+01 



Expo11ure 
Route 

tngeetion 

• 

TABLE 8.15· REASONAllLE MAXIMUM EXPOSlJRE(RME) 
CALCULATION OF CANCER illS!(S FROM EXPOSURE OP CHILD RESIDENTS TO GROUNDWATER 

SWMU 11 • OLD SOUTHSIDI; MISSILE AND WASTE OIL DISPOSAL AREA 

Seenario Tlmelrame: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Entire Site 
Receptor Populadon: Resident 
Receptor Age: Child 

Chemk:al Medium 
of Potential EPC 
Coneem Value. 

1, 1,2.2· Ti!rachloroeU'lane 1.40E-01 
1, 1,2· Trichlolllethane 9.30E-02 
1, 1..olchloroelhene 1.10E-02 
1,2·01chloroethane 1.40E-02 
1,2·Dlehloropropane 2.00E-03 

Benzene 3.50E-o2 
Bromodlchloromethane 4.00E-03 
Carbon Ti!raehlorkle 6,80E·02 
Chloroform 7.70E-01 
ols-1.2-0lchloroalhene 2.SOE+OO 
Oi<:hlorodlftuoromalhane 3.SOE-01 
Melh)'lene Chloride 1.90E-02 
Naphthalene aooe-oa 
Tetrachloroalhene 3.30E-01 
Toluene 9.80E·02 
Total 1,2·0lch!Or~ 1.00E+OO· 
trant-1.2·0k:hloroethene 2.50E-o2 
Ttk;hloroetheM 1.30E+02 
Vinyl Chloride 2.10E-02 
eta{Mthylhexyt)phthalate 5.40E·02 

ROX 2.1oe.-03 

Alltlmony s.eoe-03 
Amnlc 2.27E-02 

Barium 1.92E+OO 

Ba!Yfflum 4.'S6E.Q2 
Cobell 9.88E-01 

Mang- 4.85E+OO 

N!d<41 s.oee:.01 
Chloride 2.80E+o3 

Sulfate 3.20E+02 
{total) 

Medium 
EPC 
Untta 

mglL 
mglL 

mglL 
mglL 
mg/I. 
mg/I. 
mg.IL 
mglL 
mg.IL 
mglL 
mg.IL 

mglL 
mg.IL 
mg/I. 
mglL 
mg.IL 
mg.IL 
mg/I. 
mg.IL 
mglL 

mglL 
mg/I. 
mg.IL 
mglL 
mglL 
mg.IL 
mg.IL 
mg/L 
mglL 
mall 

NWS CHARLESTON. SOUTff CAROUHA 

Route Route EPC Selected Intake 
EF'C EPC lor Fllsk (Cancer) 
Value Unfta Clllc\lla.tion (1) 

UOE-01 mglL M 7.7E-o4 
9.30E·02 mg/I. M 5.1E-o4 

1.10E·02 mglL M 6.0E-OS 
1,40E-02 mglL M 7.7E-OS 
2.ooe-oa mg.IL M 1.1E-05 
3.SOE-02 mg.IL M 1.9E--04 
4.00E-03 mg/I. M 2.2E·OS 
6.80E-02 mg.IL M 3.7E-o4 
7.70E·01 mg/L M 4.2E-03 

2.SOE+OO mg/L M 1.4E-o2 

3.80.E·01 mg.IL M 2.1E·03 
1.90E-02 mg.IL M 1.0E-04 
3.00E-03 mg.IL M 1.6E..o5 
3.30E-01 mg/I. M 1.ae-oa 
9.SOE-02 mg.IL M 5.4E-04 
1.00E+OO mg/I. M s.se-oa 
2.SOE-02 mg/I. M 1.4E-o4 
1.30E+02 mglL M 7.1E·01 
2.10E·02 mg/I. M 1.2E-o4 
5.40E-02 mg.IL M 3.0E.04 

2.1oE•03 mg/I. M 1.2E-05 
5.80E-03 mg/L M 3.1E.05 
2.27E-o2 mg/I. M 1.2E·04 
1.92E+oo mg.IL 'M 1.1E-o2 

4.Sl!E-02 mg/I. M 2.4E-04 

9.88E·01 mg/I. M ue-oa 
4.85E+oo mg.IL M 2.7E-02 
5.08E·01 mg/I. M 2.8E·03 
2.80E+o3 mg.IL M 1.se+o1 

3.20E+02 mall M 1.SE+OO 

• 

Intake cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Unite Risk 

Units 

mg/kg·day 2.00E·01 (mglk~ay)' 1.SE--04 
mg/kg-day 5.70E·02 (mgJkg-day)'' 2.9E-05 
mg/kg-day (mg/kg-day)'' 

mg/kg-day 9.10E-o2 (mg/kg·day)'' 7.0E·06 

mglk~ay 6.SOE-02 (mg/l(g-day)'' 7.SE-07 
mg/kg-day 5.SOE-02 (mg/kg-day)'' 1.1E-05 
mg/kg-day 6.20E-02 (mglkgoday)'' 1.4E-06 
mg/kg·day 1.30E-01 (mg/k~ay)'' 4.SE-05 
mg/kg-day (mg/kg-day)'' 

mg/kg·day (mg/kg-day)"' 

mg/kg-day (mg/kg-day)"' 

mg/kg·day 7.SOE-03 {mg/kg-day)'' 7.8E-07 

m~ay (mg/kg-day)'' 

mg/kg-day 5.40E·01 (mg/kg-day)'' 9.SE-04 
mg/kg-day (mgtk~ay)'' 

mg/k~ay (mg/kg-day)'' 

mg/kg· day (mg/kg·day)"' 

mgfkg-day 1.30E-02 (mg/kg-day)'' 9.3E·03 
mg/kg-day 1.SOE+OO (mg/kg-day}'' 1.7E·04 
mg/kg-day 1.40E-o2 (mg/kg-day)" 4.1E·06 

mgfkg-day 1.10E·01 (mg/kg-day)'' 1.3E·06 
mg/kg-day (mg/kg-day)'' 

mg/kg-day 1,SOE+OO (rng/l!g-day)'' 1.9E·04 
mg/kg-day (mg/kg-day)'' 

mg/kg-day {mg/kg·day)'' 

mg/kg-day (mg/kg-day)'' 

mg/kg-day (mg/kg-day)" 

mg/kg-day (nigtkg-day)'' 

mg/kg-day (mg/kg-day)'' 

molko-dav (mg/kg-day)'' 

1.1E-02 

• 



• • • 
TABLE 8.15 • REASONABU! MAXIMUM EXPOSURI!. (RME) 

. CALCULATION OF CAACIU\ RISKS FROM EXPOSURI!. OF CHILD RESIDl!.NTS TO GROUNDWATl!.R 

SWMU 11 •OLD SOUTHSIDI!. MISSll.! AND WAST! 011. DISPOSAi. ARl!.A 
Nws CHARIJ!STON, SOUTH CAROLINA 

Scenar1o Tlmetrame: Future 
Medium: Grounawater 
Exposure Medium: GroundWaler 
Exposure Point Entire Site 
Recepto.r Population: Resident 
Receptor Aoe: Child 

Exposure Chemlcal Medium Medium Route Route l!.PC &lleeted ln!ake Intake Carn:er Slope Cancer Slope Cancer 
Route . o!PoteniiaJ EPC EPC EPC EPC lor Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concem Value Units Value Units Cak:ulalkln (0 Units 

Oll!lllll 1,1.2,2-Te!tach~ 1.40E-01 mg/I. 1.40E-01 mg/I. M 5.4E-OS mg/kg·day 2.00E-01 (mg/kg.day)' 1.lE-05 
· 1, 1,2· Trichloroethane 9,3oe-02 mg/I. 9.30E-02 mgll. M 2.7E-05 mg/kg-day 5.70E-02 (mg/kg-day)'' 1.SE--06 

1, 1-0lchloroelhene 1.10E-02 mgll.. 1.10E-02 mgll. M 4.SE·Oll mg/kg-day (mg/kg-day)'' 
1,2-0iel\loroettlane UOE-02 mg/I. 1.40E-02 mgll. M 2.1e-oe mg/kg-<lay 9.10E-02 (mg/kg·day)" 1.9E·07 
1 J!·Oichloropropane 2.00E-03 mgll.. 2.00E-o3 mgll.. M 6.0E-07 mg/kg-day 6.SOE-02 (mg/kg-day)" 4.1E·08 
Benzene 3.6ol!i-02 mg/L S.SOE-02 mgll.. M 1.SE-05 mg/kg-day UOE-02 (mg/kg-dayr' 8.9E·07 
eromcx11c111oronie111ane 4.00E-03 mglL 4.00E-():3 mg/I. M 1.0E·06 mg/kg-day 6.20E-02 (mg/kg·day)" 6.2E-08 
Carbon Tetra(;/llOrlQe UOE-02 mgll.. 6.SOE-02 mgll.. M 5.eE-05 mg/kg-day 1.30E-01 (mg/kg-day)" 7.3E·06 
Chloroform 7.70E-01 mg/I. 7.70E·01 mg/L M. 2.1E-04 mg/kg-day (mglkg'day)"' 
cis· 1,2·Dlchloroeth- 2.SOE+OO mg/I. 2.SOE+OO mglL M 6.8E·04 mg/kg-day (mg/kg-day)" 

3.SOl!.-01 mg/I. 3.80E-01 mg/L M 1.4E-04 mg/kg'day (mg/kg-day)'' 
1.90E-02 mglL 1.90E-02 mg/L M 2.2E-o6 mg/kg-day 7,SOE-03 (mg/kg'day)" 1.6E-06 
3.00E-03 mgll. 3,00E-03 mglL M 6.0E-08 mg/kg'day (mg/kg'day)'' 

ne 3.30E-01 mglL 3.30E-01 mg.II. M 6.0E-04 mglkg-<lay 5.40E·01 (mg/kg·day)'' 3.3E-04 
9.60E·02 mgll. 9.SOE-02 mglL M 1.0E-04 mg/kg-day (mg/kg-day)"' 
1.00E+OO mg/L 1.00E+OO mglL M 2.7E-04 mg/kg-<lay (mg/kg'dayr' 

2.SOE-02 mgll.. 2.soe-02 mg/I. M 6.SE-06 mg/kg-day (mg/kg·dayr' 
1.30E+o2 mg/L 1.30E+02 mgll. M 6.6E-D2 mg/kg-day 1.30E-02 (mg/kg-day)'' 8.6E·04 

hloride 2.1oe-02 mg/L 2.1oe-o2 mgll. M ME·06 mg/kg-day 1.50E+OO (mg/kg-day.)'' 4.9E-06 
Bls(2-Elhyihexyl)phlhalate 5.40E-02 mg/L 5.40E-02 mg/L M 2.SE-04 mg/kg-day 1.40E-02 (mg/kg-day)'' 3.SE-06 
ROX 2.10E-03 mg/L 2,10E·03 mg/I. M s.se-oa mglkg'd11y 1.HlE-01 (mg/kg-day)'' e.1e-09 
Antimony 5.SOE-03 mgll. 6.SOE-03 mgll. M 6.7E-08 mg/kg-day (mg/kQ-da~r· 

Arsenic 2.27E-02 mgll. 2.27E·02 mgll. M 2.7E-07 mg/kg-day 1,50E+OO (mg/kg'day)'' 4.1E·07 
Barium 1.112e+00 mgll. 1.92E+OO mgll. M 2.3E-05 mg/kg'day (mg/kg·dayr' 
BeryiUum 4.36E-02 mglL 4.36E-02 mg/L M 5.2E-07 mg/kg-day (mg/kg-day)'' 

9.SSE-01 mg/I. 9.88E-01 . mg/L M 1.2e-os. mg/kg-day {mg/kg'dayr' - 4.85E+o0 mg/I. 4.85E+OO· mg/L M 5.6E-o& mg/kg-day (mg/kg'day)'' 

5.0SE-01 mgll. 5.0SE-01 mgll. M 1.2E-08 mg/kg-day (mg.lkg'day)'' 

2.SOE+-03 mglL 2.80E+03 mglL M 3.3E-02 mg/kg'day (mg/kg'day)'1 

3.20E+02 3.20E+o2 M 3.BE-03 (mg/kg'day)'' 

1.2!-oa 

Tollll Rlllk Acn:IU All l!.xpotul9 Rout9'/Pathwava UE.02 



CALCULATION OF DAevent. EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
CENTRAL TENDENCY EXPOURE (CTE) - FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE NAME: 
LOCATION: 
DATE: 

REFERENCES: 

DERMAL CONTACT: 

• 

SWMU 17 ·OLD SOUTHSIDE MISSILE ANO WASTE OIL DISPOSAL AREA 
NWS CHARLESTON, SOUTH CAROLINA 

09/22/05 

U.S. EP4, J11I 2004 

DAO • (DA event x EV x ED x EF. x A )/(BW x AT) 

WHERE: DAD• DERMALL Y ABSORBED D.OSE (MG/KG/DAY) 

DAevent •ABSORBED DOSE PER EVENT (MGICM'fEVENT) 

A" SKIN SURFACE AREA AVAILABLE FOR CONTACT(Ct#) 
. EV"' EVENT FREQUENCY (EVENTS/DAY) 

ED" EXPOSURE DURATION (YEARS) 
EF •EXPOSURE FREQUENCY (DAYS/YEAR) 

BW. eODY WEIGHT(KG) 
AT" AVERAGING TIME (DAYS) 

ORGANIC OR t'(HR) 
INORGANIC? 

0 
0 
0 
0 
0 
0 
.0 
0 
0 

0 
0 
0 

0 
0 

0 
0 
0 

0 
0 
0 

0 
I. 
I 

wvent 

FOR INOAGANICS: 

FOR ORGANICS; 

T(HR) 

DAellent " Kp x C x tevent x CF 

IF tevlllll < t•, DAeYlllll " 2FAx Kp x C x CF x (6TxtevenV3.1416f" 

IF tevent > t', DAe119nt •FA x Kp~ C xCF x ((tevenV(1 + B)) + (2T x ((1+a8+3B')l(1 +'ei•m 

WHERE: 

Kp{CM/HR) 

• 

FA= FRACTION ABSORBED (DIMENSIONLESS) 
Kp •PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C •CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
!event• DURATION OF EVENT (HR/EVENT) 

CF• CONVERSION FACTOR (1l/1000 CM) 
I'• TIME IT TAKES TO REACH STEADY·STATE (HOU A/EVENT) 
T " LAG TIME (HOUR/EVENT) 
8" BUNGE MODEL CONSTANT (DIMENSIONLESS) 

B OAevent FA D event 

0.8 

• 



• 

Exposure 
Route 

Ingestion 

Soenario Tlmeframe: Ful!Ke 
~lum: Groundwater 
Exposure Medium: Groundwater 
Expos1m; Point Enttre Site 
Receptor Populatton: Resident 
Receptor Aaa: Child 

Chemical 
of Poterni.J 
Concern 

1, 1,2.2· TetraehlOroethane 
1, 1,2• Trlehloroelhane 
1, 1·Dk:hlol'Otlhene 

1,2·0k:"1oroethane 
1,2·0k:hloropropane 
Benzene 
Bromodlchloromethane 
Ce~ Tetraehlorkie 
Chlorolorm 

ne 
hane 

Methytelle Chlo!lde 
Naphthalene 
Tetrachloroethene 
Toluene 
Total 1.2·01Chlcir0.lhene 
trans-1,2·0k:hloroelhene 
Triehloroethene 
Vinyl Chloride 
Bl8(2·Elhyihexyl)phthalata 

FIOX 
AntlmOny 
AreenlC 
Barium 
BeryQlum 

Cobalt 

\g-
I (totaO 

Medium 
EPC 
Value 

1.40E-01 
uoe-02 
1.10E-02 

1.40E-02 
2.00E·03 
3.50E.()2 

4.00E·03 
!l.8QE·02 
1.roe-01 
2.SOE+oo 
3.60E·01 
UOE-02 
3.ooe-03 
3.30E·01 
9.BOE·02 
1.00E+OO 
2.50E..Q2 
1.30E+02 
2.10E-02 
5.40E.()2 
2.10E-03 
UOE-03 
2.27E..Q2 
1.92E+oo 
4.36E-02 
9.&BE-01 

4.851'+00 
5.0BE.01 
2.80E+03 . 

3.20E+02 

• 
T ABU! 7.15a • CENTRAL Tl!NDENCY l!XPOURE (CTE} 

CALCULATION OF NON-CANCER HAZAAD.S FROM EXPOSUR! OF CHILI) RESIDENTS TO GROUNDWATER 
SWMU 17 •OLD SOUTH61DE MISSILE AND WAIT! OIL DISPOSAL AREA 

NWS CHARLESTON, SOUTH CAROLINA 

Medium Route ROUie EPC lntalce 11'\take Relerencli 
EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose 
Unl!ll Value Units tor Hazard U"'ts 

catwlation (1) 

mglL 1.40E-01 mgll M 3.9E-03 mg/kg-day 6.00E-02 
mg/I. 9.30E.o2 mg/I. M 2.6E-03 mg/kg-day 4.00E-03 
nig11. 1.10E·02 mgll M 3.1E-04 · mg/kg-<lay 6.00E·02 
mgll 1.40E-o2 mgll M 3.9E·04 mg/kg-day 2.ooe-02 
mgll 2.00E-03 mg/I. M 5.6E-05 mg/kg·day 
mg/I. 3.SOE-02 mg/I. M 9.9E-04 mg/kg-day 4.00E-03 
mgll 4.00E·03 mgll M 1.1E-04 mg/kg-day 2.00E·02 

·mgll. 6.BOE-02 mg/I. M 1.9E·03 mg/kg· day 7.00E-04 
mg/I. 1.1oe-01 mg/I. M 2.2E-02 mg/kg-day 1.00E·02 
mglL 2.SOE+OO mg/I. M 7.1E-o2 mg/kg-<lay 1.00E-02 
mgll UOE-01 mgll M 1.1E-02 mg/kg-<lay 2.ooe-01 
mg/I. 1.l!OE-02 mg/I. M S.4E-04 mg/kg·day 6.00E-02 
mg/I. 3.00E-03 mg/I. M 8.SE-05 mg/kg-day 2.ooe-02 
mgll 3.30E-01 mglL M 9.3E-03 mg/kg-day 1.00E-o2 
mg/I. 9.80E-o2 mgll M 2.SE-03 mg/kg·day 2.00E-01 
mg/I. 1.00E+OO mg!L M 2.8E.02 mg/kg-<lay 9.00E·03 
mgll 2.SOE-02 mglL M 7.1E-04 mg/kg-day 2.00E"°2 
mgll 1.30E+02 mgll M 3.7E+OO mg/kg·day 5.00E-01 
mg/L 2.10E-02 nigll. M 5.9E-04 mg/kg-day 3.00E-03 
mg/I. 5.<IOE-02 mg/I. M 1.SE-03 mg/kg-<lay 2.00E..Q2 

mg/I. 2.10E-03 mgll M 5.SE-05 mg/kg-day 3.00E-03 
mg/I. 5.l!Oll-03 mgll .M 1.6E-04 mg/kg-day 4.00E-04 
mg/I. 2.27E.o2 mg/I. M 6.4E-04 mg/kg-day 3.00E-04 
mgll 1.92E+O!i mgll M 5.4E.o2 mg/kg-<lay 2.00E.()1 

mg/I. 4.S8E..Q2 mgll M 1.2E-03 mg/kg-day 2.00E.03 
mgll 9.88E·01 mg/I. M 2.8E·02 mg/kg·day 2.00E-02 
mg/I. 4.8SE+oo mglL M 1.4E-01 mg/kg-day 2.40E·02 
mgll 5.0BE.01 mgll M 1.4E-o2 mg/kg-clay 2.00E-o2 
mg/I. 2.80E+OO mgll M 7.9E+01 mg/kg·day 
ma/L 3.20E+02 ma/L M 9.0E+OO molka-day 

• 

Reference Reference Reference Hazard 
Dose Units Concentration Concentration Quotient 

Units 

mg/kg·day. NA NA 6.6E·02 
mg/kg-<lay NA NA 6.6E·01 
mg/kg-<lay NA NA 6.2E·03 
mg/kg-day NA NA 2.0E·02 
mg/kg·day NA NA 

mg/kg-day NA NA 2.5E·01 
mg/kg-<lay NA NA 5.5E-03 
mg/kg-day NA NA 2.7E+OO 
mg/kg-<lay NA NA 2.2E+OO 
mg/kg-<lay NA NA 7.1E•OO 
mg/kg-<lay NA NA 5.4E·0:1. 

mg/kg-<lay ·NA NA B.9E-03 
mg/kg-day NA NA 4.2E·03 
mg/kg-<lay NA NA 9.3E-01 
mg/kg-<lay NA NA 1.4E·02 
mg/kg.day NA NA 3.1E+OO 
mg/kg-day NA NA 3.5E·02 
mg/kg-day NA NA 7.3E+OO 
mg/kg·day NA NA 2.0E-01 
mg/kg·day NA NA 7.6E·02 

mg/kg-<lay NA NA 2.0E·02 
mg/kg-day NA NA 3.9E·01 
mg/kg-<lay NA NA 2.1E+OO 
mg/kg-clay NA NA 2.7E·01 
mg/kg-day NA NA 6.1E·01 

mg/k~day NA NA 1.4E+OO 

mg/kg·day NA NA 5.7E+OO 
mg/kg-day NA NA 7.2E·01 
mg/kg-<lay NA NA 

mail<o-day NA NA 

3.6E+01 



Exposure 

Route 

Dermal 

• 

sc:ena~o Time!rame: Furure 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Entire Sile 
Receptor Poputadon: Reaident 
Receptor Aae: Chlld 

Chemical 
ol Potential 
Concern 

1, 1,2,2·Tetrechloroethane 
1, 1,2·T~chloroethane 
1, 1·01ehlol'O!lthen• 
1,2·Dfchloroelhane 
1,2.0lchloropropane 
Benzene 
Sromodlchloromtthane 
Carbon T etr&l;hlo~de 
Chloroform 
cls:-1.2-Dlchloroelhene 
Olchlorodlfluorometl1ane 

N~ 

T etrachloroe\tlelle 
Toi~ 

Total 1,2-0ld'lloroelhene 
trana·1,2-0lchloroelhene 
Trtchtoroelhene 
Vinyl Chlo~de 

~hexyl)phlhataltl 

AlHl1lc 

Cobalt 
Mariganese 
Nickel 
Chloride 
Sulfate 

(IO!&I) 

Medium 
EPC 
Value 

1,40E..()1 

9.30E-02 
1.10E-02 
1.40E-02 
2.00E..()3 

3JIOE-02 
4.00E..()3 
s.80E-02 
7.70E-01 
2.50E+OO 
UOE-01 
1.90E-02 
3.00E-03 
3.30E-01 
UOE-02 
1.00E+OO 
2.SOE..02 
1.30E+o2 
2.10E-02 
5.40E-02 
2.10E-03 
5.60E-03 
2.27E.Q2 
1.92E+OO 
4.36E-02 
9.88E-01 
4.86E+oo 
5.0BE-01 
2.SOE+03 
3.20E+02 

TABLE 7.158 • Cl!NTAAL TENDENCY EXPOURE (CTE) 
CALCULATION OF NOH-CANCER HAZARDS FROM EXPOSURE OF CHILD RESIDENTS TO GROUNDWATER 

SWMU 17 •OLD SOUTHSIDI! MISSILE AND WASTE OIL QISPOSAL AFIEA 
NWS CHARLESTON, SOUTH CAROLINA 

Medium Route Route .EPC Intake Intake Reference 
EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) 0089 
Units Value Units for Hazard Units 

.Calculation (1) 

mg/L 1.40E.Q1 • M 3.7E-04 mg/kg-day 6.00E-02 
mg/I. 9.30E..02 mg/I. M 1.SE-04 mglkg-day 4.00E..()3 

• 1.10E-02 mg/I. M 3.1E-05 mglkg-day 5.00E-02 
mg/I. 1.40E·02 mg/I. M 1.4E-05 mg/kg-day 2.00E-02 
mg/I. 2.00E-03 mglL M 4.1E-06 mg/kg-day 

mg/I. 3.50E·02 mg/I. M 1.1E-04 mg/kg-day 1.00E-02 
mg/I. 4.00E-03 mg/I. M - 6.&E-06 mg/kg-day 2.00E-02 
mg/L 6.&0E-02 mg/I. M 3.SE-04 mg/kg-day 7.00E-04 
mg/l 7.70E-01 mg/I. M 1.4E-03 mg/kg-day 1.00E-02 
mg/L 2.SOE+OO mg/I. M 4.6E-03 mg/kg-day 1,00E-02 
mg/I. 3.llOE-01 mg/I. M 9.4E-04 mg/kg-day 2.00E-01 
mg/I. 1.90E-()2 . mg/I. M UE-05 mg/kg-day 6.00E-02 
mg/I. 3.0QE..()3 mg/I. M 4,1E-05. mglkg-day 2.00E-02 
mg/I. 3.30E-01 mg/I. M 4,1E-03 mg/kg-day 1.ooe-02 
mg/I. 11.SOE-02 mg/I. M 7.0E-04 mg/kg-day 2.00E..01 
mg/I. 1.00E+OO mg/I. M 1.8E-03 mglkg-day 9.00E-03 
mg/I. 2.liOE·02 mg/I. M 4.6E·05 mglkg-day 2.00E-02 
mg/I. 1.30E+02 mg.'t M 4.SE-01 mg/kg-day 5.00E-01 
mg/I. 2.10E·02 mg/I. M 2.2E-OS mg/kg-day 3.00E..()3 
mg/I. 5.40E-02 mg/I. M 1.7E-03 mgikg·day 2.00E..02 
mg/I. 2.10E..()3 mg/I. M 3.8E•07 mg/kg-day 3.00E-00 
mg/L. 5.SOE-03 mg/I. M 3.9E·07 mg/kg-day 6.00E-05 
mg/I. 2.27E-02 mg/I. M UE.Qe mglkg-day 3.00E..04 
mg/l 1.92e+00 mg/I. M 1.4E-04 mglkg-day 1.40E·02 
mg/I. 4.36E-02 mg/I. M 3.1E-06 mg/kg-day 1.40E·OS 
mg/I. 9.88E..()1 mg/I. M 7.0E..OS mg/kg-day 2.00E-02 
mg/I. 4.l!SE+OO mg/I. M 3.4E-04 mg/kg-day 9.60E-04 
mg/I. 5.0SE-01 mg/I. M 7.2E•06 mg/kg-day 8.00E·04 
mg/I. 2.80E+03 mg/I. M 2.0E·01 mglkg-day 
moll 3.20E+o2 mall M 2.3E-02 malka-dav 

Reference Reference Reference 
"Dose Units ConGentretion Concentration 

Units 

mg/kg·day NA NA 

mg/kg-day NA NA 

mglkg-day NA NA 

mgikg·day NA NA 
mg/kg-day NA NA 

mgikg-dlly NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mgikg-day NA NA 

mgikg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/kg·day NA NA 

mg/kg-day NA NA 

mglkg-day NA NA 

mgikg·day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

mglkg-day NA NA 

mglkg-day NA NA 

mg/kg-day NA NA 

mg/kg-day NA NA 

. mg/kg-day NA NA 

mg/kg·day NA NA 

mg/kg-day NA NA 

mttlka-day NA . NA 

Total Hazard Index Acron All Expoeur• Routea/Pathways 

• 

Hazard 

Quotient 

6.1E·03 
4.5E·02 

· 6.1E·04 
7.1E·04 

1.1E·02 
3.4E·04 
5.4E·01 

• 1 AE-01 
4.6E-01 
4.7E·03 
2.5E·04 
2.0E·03 
4.1E·01 
3.SE-03 
2.0E-01 
2.3E·03 
9.0E-01 
7.5E-03 
8.6E·02 
1.3E·04 
6.6E·03 
5.3E·03 
9.7E·03 
2.2E·01 
3.5E·03 
3.6E·01 
9.0E·03 

3.4E+OO 

3.9E+01 

• 



• 

Expo1111re 
~oute 

lngnllon 

lum: Groundwalllr 

• 
TABLE 8.158 • CENTRAL TENtlENCY ISXPOURE (CTE) 

CALCULATION OF CANCER RISKS FROM llXPOSURE 01' CHILD RESIDENTS TO GROUNDWATER 
SWMU 17 •OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

NWS CHARLESTON, sOUTH CAROLINA 

Medium: Gf'l!\llldwater 

ChtmlcaJ Medium Medium Route Route EPCSeleded Intake 
of Polential EPC EPC EPC EPC tor Risk (Cancer) 
Conctm Value Unite Value Units Calculation (1) 

1, 1,2,2-T etrachloroethane 1,40E-01 mglL 1.40E-01 mglL M 1.1E-04 
1.1.2-Trlchloroethane 9.30E-02 mg/L 9.30E-o2 mg/L M 7.5E.()5 
1, 1 ·Dlchloro&thene 1.10E-02 mg/L 1.10E-02 mg/L M 8.9E·06 
1,2-0lchloroe~ 1.40E-o2 mglL 1.40E.()2 mglL M 1.1E·05 
1,2·0ichloropropane 2.00E-o3 mg/L 2.00E-03 mglL M 1.6E-o6 
Bell2M8 3.SOE-02 mglL ·3.SOE--02 mg/L M 2.SE-05 
Bromodlehloiomethane 4.00E-03 inglL 4.00E-03 mglL. M 3.2E·06 
Carbon Tetrachlonde 8.SOE-02 mg/L 6.SOE..02 mglL M 5.5E..05 
Chloroform 7.70E-01 mglL 7.70E·01 mg/L M 6.2E·04 
Ci$·1.2·Dlehlorotthene 2.50E+OO mglL 2.50E+oo mg/L M 2.0E·03 
Dlchlorodlftuoromethane 3.SOE-01 mglL s;soe-01 mg/L M 3.1E..Q4 
Methylene Chloride 1.90E·02 mglL 1.90E-02 mg/L M 1.SE-05 
Napllthalllne 3.00E-03 mglL 3.00E-03 mg/L M 2.4E·06 

3.30E·01 mg/L 3.30E-01 mg/L M 2.7E-04 
9.60E-02 mg/L 9.SOE-02 mg/L M 7.9E-05 
1.00E+OO mg/L 1.00E+OO mg/L M S.IE-04 
2.SOE-02 mg/L 2.50E-02 mglL M 2.0E-05 
1.30E+02 mg/L 1.30E+02 mglL M 1.0E-01 
2.10E-02 mg/L 2.10E·02 mglL M 1.7E-05 
5.40E-02 mg/L 5.40E·02 mglL M 4.4E-05 

ROX 2.10E·03 mglL 2.10E·03 mglL M 1.7E-06 
Antimony 5.60E-03 ~ 5.60E-03 mgll M 4.SE-06 
Arsenic 2.27E-02 mglL 2.27E·02 mg/L M 1.8E-06 
Berfum 1.92E+OO mglL 1.92E+oo mg/L M 1.SE-03 
Beryllium ·4.36E-02 mglL 4.38E·02 mg/L M 3.5E-05 
Cobalt 9.88E-01 mglL 9.88E-01 mg/L M S.OE..Q4 
Manganese 4.85E+OO mg/L 4.85E+oo mg/L M 3.9E-03 

1:08E·01 mglL 6.081-01 mglL M 4.1E-04 
2.SOE+03 mglL 2.llOE+03 mglL M 2.3E+OO 
3.20E+02 3.20E+02 M 2.6E-01 

• 

Intake Cancer Slope Cancer Slope Cancer 
(Cancer) Faetor Factor Units Risk 

Units 

mg/kg-day 2.00E-01 (mglkg-<layr 2.3E·05 
mg/kg-day 5.70E-02 (mg/kg-day)'' 4.3E-06 

mg/kg-day (mgikg-t:tayr' 
mg/kg-day 9.10E-02 (mg/kg·day)'' 1.0E-06 
mg/kg-day 6.80E.()2 (mg/kg·dayr' UE-07 
mg/kg·day 5.50E·02 (mg/kg-day)'' 1.6E·OS 
mg/kg·day 6.20E-02 (mglkg-dayr' 2.0E-07 
mg/kg-day 1.30E-01 (mQll<g-day)'' 7.1E·06 
mg/kg-day (mg/kg-day)'' 

mg/kg-day (mg/kg-day)" 

mg/kg-day (mg/kg-day)'' 

mg/kg-day 7.50E·03 (mg/kg-day)'' 1.1E-07 
mg/kg-day (mglkg-<lay)'' 

mg/kg-day 5.40E-01 (mglkg-day)'' 1.4E-04 
mg/kg-day (mg/kg-day)'1 

mg/kg-day (mg/kg·day)'' 

mg/kg-day (mg/kg-day)'' 

mg/kg-day 1.30E·02 (mg/kg-day)'' 1.4E-03 
mg/kg-day 1.50E+oo (mg/kg-day)'' 2.5E·05 
mg/kg·day 1.40E-02 (mg/kg-day)" 6.1E·07 

mg/kg-day 1.1oe-01 (mg/kg-day)'' 1.9E·07 
mg/kg-day (mg/kg·day)'' 

mg/kg·day 1.50E+OO (mg/kg-day)'' 2.7E·05 
mg/kg-day (mglkg-day)'' 
mg/kg·day (mg/kg-day)'' 

mg/kg·day (mg/kg-day)'' 

mg/kg-clay (mg/kg-day)'' 

mg/kg-day (mg/kg-day)'' 

mg/kg-day (mglkg-dey)'' 
(mglkg·day)·1 

1.6E-03 



Exf?08Ure 
RoUle 

D!>rmal 

• 

TABLE 8. 15a • CENTRAL TENDENCY EXPOURE (CTE) 
CALCULATION OF CANCER l'llSKS FROM EXPOSURE OF CHll.D RESIDENTS TO GROUNDWATER 

SWMU 17 •OLD SOUTHSIDE MISSILE AND WASTe OIL DISPOSAL AREA 

Scenai1o Tlmeframe: Future 
Macftum: Groundwater 
Exposure Medium: Groundwater 
Exposure Point Entire Sft& . 
Receptor PopulaUon: Resident 
Receptor Aae: Child 

Chemical Medium 
ol Potenllal EPC 
Concem Value 

1, 1,U·TetrachlOroethana 1.40E-01 
1, U· Tl1chlo<oethane 9.30E-02 
1, 1·Dlchloroethene 1.10E.o2 
1,2·Dlchloroalhane 1.40E-o2 
1,2-0lchloropropane 2.00E-o3 
8enzen& 3.SOE-02 
Bromcdlchloromethane 4.00E-03 
Carbon T eirachlortde UOE-02 
Chloroform 7.70E-01. 
c1$-1,2-olch1oroelhene 2.50E+OO 
Olchlorodllluoromelhane . 3.80E-01 

Methylene Chiorlde 1.90E-02 
Naphthalene 3.00E-03 
Tetraehl~ethene 3.30E-01 

Medium 
EPC 
Units 

mg/L 
mgll. 
mglL 
mglL 
mg/L 
mg/L 
mg/L 
mglL 
mglL 
mg/L. 
mg/L 
rnglL 
mglL 
mglL 

NWS CHARLESTON, SOUTH CAROUNA 

Rollie ROUie EPC Selected Intake 
EPC EPC tor Rlek {Cano.r) 

Value Units Calculation (1) 

1.40E-01 mglL M 1.oe.os 
9.30E-o2 mglL M 5.1E-o& 
1.10E-o2 mglL M 6,7E-07 
1.40E·02 mglL M 4.0E-07 
2.00E-03 mglL M 1.2E-07 
3.SOE-02 mg/L M 3.1E-o6 
4.00E-o3 mg/L .M 1.9E-07 
e.eoe-02 mg/L M 1.1E-05 
7.70E-01 mglL M 4.1E-05 
2.50E+OO mglL M 1.3E-04 
3.BOE-01 mglL M 2.7E-05 
1.soe-02 mglL M 4.2E·07 
3.00E·03 mg/L M 1.2E-06 
3.30E·01 mglL M 1.21!-04 

Intake Cat11;11rSlope Caneer Slope 
(Canc•r) Factor Factor Unhll 

Unfte 

mg/kg.day 2.00E•01 tmgli<g·dayr 
mg/kg-day 5.70E-02 (mgll<g..day)'' 

mg/kg.day (mg/kg.day)'' 

mg/kg-day 9.10E-o2 (mg/kg-day)'' 

mg/kg.day UOE-02 (mg/kg·day)"' 

mg/kg-day 5.SOE-02 (mg/kg·day)'1 

mg/kg.day e;20e-02 (mg/kg-day)'' 

mg/kg.day UOE-01 (mglkg-Oavr' 
mg/kg.day (mg/kg-day)'' 

mg/kg.day (mg/kg-day)'' 

mg/kg-day (mg/kg·day)'1 

mg/kg-day 7.SOE-03 (mg/kg.day)'' 

mg/kg-day (mgli<g·dayr' 
mg/kg.day 5.40E-01 (mg/kg-day)"' 

Toluene 9.SOE-02 mg/L UOE-o2 mglL M 2.0E-05 . mg/kg.day (mg/kg·day)"' 

Total 1.2-Dlchloroethene · 1.ooe+00 mglL 1.00E+oo mg/L M 5.2E-05 mg/kg-day (mg/kg.day)'' 

trans-1 .2-0lchloroethene 2.50E.o2 rnglL 2.SOE-02 rnglL M 1.3E·06 mg/kg.day (mg/kg-day)'' 

Trlchloroalhene 1.30E+02 mglL 1,30E+02 mg/I. M 1.3E-02 mg/kg-day 1.30E-o2 (mg/kg-day)'' 

Vinyl Chlorlde 2.1oe-02 mglL 2.105·02 rnglL M 6.4E-07 mg/kg-day 1.50E+OO (mglkg-dayr' 

Bls(2.ethylhexyl)phlhelate 5.40E-Q2 mg/L 5.40E-02 rnglL M 4.SE·05 mg/kg-day 1.40E·02 (mg/kg.day)'' 

ROX 2.10E-03 rnglL 2.10E-o3 mglL M 1.1E·08 mg/kg-day 1.10E-01 (mg/kg.day)'' 

Antimony 5.60E-o3 rnglL 5.EIOE-o3 mg/L M 1.1E·08 mg/kg.day (mg/kg-day)'' 

Arsenic 2.27E-Q2 mg/L 2.27E-02 mg/L M 4.6E-o8 mg/klJ"day 1.SOE+oo (mg/kg.day)'' 
. Bari\!m 1.92E+OO mg/L 1.92E+OO mglL M 3.!IE-06 mglkg..day (mg/kg-day)'' 

Sarylflum 
'. 

4.36E-02 mg/L 4.36E-o2 mglL M a.ee-oa mg/kg-day (mglkg..dayr' 

Cobalt 9.8~·01 mglL 9.88E-01 mglL M 2.0E-06 mg/kg-day (mglkg..day)'' 

jg- 4.85E+OO rnglL 4.85E+oo mglL M UE-06 mg/kg-day (mQ!kg-day)·' 

6.08E-01 mg/L - s.oee-01. mg/L M 2.0E-07 mg/kg-day (mg/kg-day)'' 

2.eoE+03 mg/L 2.80E+03 mglL M 5.6E-o3 mg/kg-day (mg/kg.day)'' 

UOE+02 moll. 3.20E+02 11\0/L M 6.4E·04 m<Jika-dllY (mg/kg.day)'' 

(Jotan 

Tola! Risk Ao-All Elcposwa Rovtea/Palllway• 

• 

Caneer 
Rtek 

2.1E-06 
2.9E-07 

3.7E-08 
8.0E-09 
1.7E-07 
1.2E-oi 
1.4E.o6 

3.2E-o9 

6.3E·05 

1.7E-04 
9.6E·07 
6.9E·07 
l.2E-09 

6.9E·08 

2.4E-o4 

1.8E-03 

• 



• 

·l!xpo•ure 
Route 

Inhalation 

Scenario nmeframe: Fulure 

Medium: . Groundwater 
Exposure Medium; Alr 

Exposure Point: Indoor Air 

Receptor Populatiol'I: Occupational W11ri<era · 

Receptor Aa11: Adult 

Para mete Parameter Definition 

Code 

. Calr Chemical Concentration In Air 

I Ra lnhalatlon Rate of volatiles 
· EF Exposure Frequency 

ED. Exposure Duration 

ET Exposure Time 

BW Body Weight 

AT·C Averaging Time (Cancer) 

AT·N Averaging Time (Noncancer) 

• 
TABLE4.16 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
. EXPOSURE OF OCCUPATIONAL WORKERS TO INDOOR AIR 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 
NWS CHARLESTON, SOUTH CAROLINA 

Units AME RME C:TE C:TE 
·Value Rationale/ Value Rationale/ 

Reference Reference 

(ma/m3
) Derived USEPA, Feburary 2004 Derived USEPA, Feburary 2004 

(m3/hr) 2.5 USEPA Region 4, May 2000 2.5 USEPA Region 4, May 2000 

(days/year) .··350 USEPA Region 4, May 2000 219 USEPA, May 1993 

(years) 25 USEPA Region 4, May 2000 9 USEPA, May 1993 

(hr/day) 8 USEPA Region 4, May 2000 8 USEPAReglon 4, May 2000 

(kg) 70 USEPA Region 4, May 2000 70 USEPA Region 4, May 2000 

(days) 25,550 USEPA, December 1989 25550 USEPA. December 1989 

(days) 9,125 USEPA, December 1989 3.285 USEPA. December 1989 

uany Intake ca1cu1at1ons 
I 

Inhalation Intake = (I Ra x ET x EF x ED) I (BW x AT) 
Dermal Intake= (Ax EV xED x EF) I (BW x AT) 

Cancer lnha!atlon lntake(RME) = 9.78E·02 
Noncancer Inhalation lntake(RME) = 2.74E-01 

Cancer Inhalation lntake(CTE) = 2.20E-02 
Noncancer Inhalation lntake(CTE) = 1.71 E-01 

lndoorGWlnhSWMU170ccupWRME.xls Table4_1 

• 

Intake Equation/ 
Model Name 

Chronic Dally Intake (CDI) (mg/kg-day)= 

Q!iilltl! IBil l! ET l! fF x fQ 
BWxAT 

9/22/2005 11 :40 AM 



Exposure 
Route 

lnhalalion 

Scenario Tlmeframe: Future 
Medium: Groundwater 
Exposure Medium: Air 
Exposure Pelnl: Indoor Air 
ReceplOr PopUlalion: Oeeupatlonal Workelll 
Rllellptor Aas: AdUI! 

Chemical Medium 
of Polenllal ePC 
Concem Value 

1, 1,2.2-Tttrai:Noroethane 1.40E-01 

Medium 
EPC 
Unlla 

mg/I. 

TASl.E 7,16. REASONABLE MAXIMUM EXPOSURE (AME) 

CALCULATION OF NON·CANCER HAZARDS 
EXPOSURE OF OCCUPATIONAL WORKERS TO INDOOR AIR 

SWMU 17 ·OLD SOUTHSIDE MISSILE ANO WASTE OIL DISPOSAL AREA 
NWS CHARLESTON, SOUTH CAROLINA 

Route Route ePC Intake Intake 
EPC EPC Selected (Non.Cancilr) (Non·Cencer) 
Value Units for Hazard Unite 

Calculation (1) 

5.70E·07 mglm' A ... 1.6E·07 mg/kg-day 

Reference Heterence Reference Reference 
Dose Dose Unite Concentration Concentration 

Units 

6.00E-02 mg/kg·day 2.1e-01 mglm3 

1, 1,2·Tlicllloroethane uoE-02 mglL · 1.Q9E·06 ~ A 3.0l;-07 mg/l<g-day 4.00E-03 mg/kg-day 1.4E-02 mglm' 

1,1·Dlohl~ 1.1oe-02 mglL 4.20E.Q6 mglm' A 1.2E.o6 mg/kg-day 5.71E·02 mg/kg-day 2.0E-01 mglm' 

1,2..0lohloroethane 1,40E.Q2 mglL 1.93E-Q7 mg1m• A s.aE-oa mg/kg-day 7.00E·01 mg/kg-day 2.SOE+OO mglm' 
1,2·0ichloropropane 2.00E-03 mglL 7.58E·08 mg1m• A 2.1E·08 mg/kg-day 1.14E.OS mg/kg-day 4.0E-03 mgtm• 

a- 3.$0E·02 mglL :uee-oa mglm' A 7.4E-07' mg/kg-day 8,571!·03 mg/kg·day 3.0E·02 mglm' 
eromodlchloromatnane 4.00E-03 mglL 8.74E·08 mglm' A 2.4E.OS mg/kg-day 2.00E·02 mg/kg·day 7.0E-02 mgJm' 

1racl\lolide UOE-02 mglL 2.58E-OO mg1m• A 7.1E.o6 mg/kg-day S.OOE•02 mg/kg·day 1.SE-01 mg1m• 

7,70E-01 mglL 4.19E·05 mglm' A 1.1E-05 mg/kg-day 1.40E·02 mg/kg-day ·. 4.9E·02 mg/m' 

oethane 2.SOE+OO mglL 1.48E-o4 mg/m3 A 4.tE·OS mglkg-day 1.00E-02 mgll<g-day 3.SE-02 mglm' 

Dldllorodifluoromethane 3.80E.()1 mglL 1.37E-03 mwm• A 3.7E-o4 mgll<g-day 5.71E-02 mg/kg·day 2.oe-01 mglm' 

Methyl- Chloride 1.90E·02· mglL 6.5BE-o7 mglm' A 1.BE·07 mgll<g-day 3.00E·01 mg/kg-day 1.1E+OO mglm' 
Naphtllalene 3.00E-03 mglL 1.38E-OS mg1m• A 3.BE·09 mg/kg·day B.67E·04 mgll<g-day 3.0E·03 mglm' 

Ttll'aahloroethene 3.30E·01 mglL 6.7~E-OS mglm' A UE·05 I mg/kg•day 1.40E-01 mglkg-day 4.9E-01 mgtm• 

Toluenll .9.BOE-02 mg/I. B.11E--06 mgim• A 2.2E,06 mg/l<g-day 1.14E-01 mg/kg-day 4.0E·01 mglm' 

Total 1,2-0k:hlorotlhene 1.ooe+00 mglL 5.94E-OS mg1m• R UE-OS mg/kg-day mg/kg-day mg1m• 

tralla·1,2·0lch1oroethen• uoe-02 mglL 3.44E-o6 mglm' A 9.4E-07 mg/kg-day 2.00E•02 mg/kg-day 7.0E.()2 mg1m• 

TllGhlor0ethlllle 1.30E+02 mg/I. 1,71E.Q2 mglm• A 4.7E·03 mg/kg-day 1.70E·01 mg/kg·day 6.0E-01 mglm' 

vinvl Chloride 2.10E·02 molt 9.54E·06 mgtm• A 2.6E·06 mtl!lm-day 2.BBE-02 mlllkn·Clay 1.0E-01 ma/m3 

(total) 

Total Hazard Index Acron All Exposure Routes/Pathways 
(1) Specify Medium-Specific (M) or Route-Specific (A) EPC &eild.ed for hawd <:alc;ulatlon. 

• 

Hazard 
Quotient 

2.SE-06 

7.4E·05 

2.0E-05 
7.5E·08 

1.8E·05 
8.6E·05 
1.2E·06 
i.4E·04 

8.2E·04 
4.1E·03 

6.6E·03 
6.0E-07 
4.4E·06 

!.3E·04 
1.9E·05 

4.7E·05 
2.8E·02 
9.1E·05 
4.0E·02 

4.0E·02 



• 

Exposure 
Route 

Inhalation 

Scenario Tlmeframe: Future 
Medium: Groundwater 
Exposure Medium: Air 
Exposure Point: Indoor Air 
Receptor Population: Occupational Workers 
Receptor Age: Adult · 

Chemical Medium 
or Potential EPC 

Concern Value 

1, 1,2,2· Tetrachloroethane 1.40E·01 

1, 1,2· Trlchloroethane 9.30E-02 
1, 1 ·Dlchloroethene 1.10E·02 

1,2·Dlchloroethane 1.40E·02 

1,2·Dlchloropropane 2.00E-03 

Benzene 3.SOE-02 
Bromodlchloromethane 4.00E·03 

Carbon Tetrachloride 8.SOE-02 
Chloroform 7.70E-01. 

cls-1,2·Dlchloroethene 2.50E+00 

Dichlorodlfluoromethane 3.SOE-01 

Methylene Chloride 1.00E-02 

· Naphthalene . 3.00E-03 

T etrachloroethene 3.30E·01 

Toluene 9.80E·02 
Total 1,2·Dlchloroethene 1.00E+OO 
trans-1,2·Dlchloroethene 2.50E-02 

Trlchloroethene 1.30E+02 · 

Vinyl Chloride 2.10E-02 

• 
TABLE 8.16. REASONABLE MAXIMUM EXPOSURE (AME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF OCCUPATIONAL WORKERS TO INDOOR AIR 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 
NWS CHARLESTON, SOUTH CAROLINA 

Medium Route Route EPC 5elacted Intake 
EPC EPC EPC for Risk (Cancer) 
Units Value Units Calculation (1) 

mg/L 5.70E-07 mgtm• A 6.6E-08 

mgll 1.09E-06 mg/m3 R 1.1E-07 

mglL 4.20E·06 m!;)'m3 
R 4.1E·07 

mg/L 1.93E-07 m!;)'m3 
R 1.9E·08 

mg/L 7.58E-08 mgtm3 
A 7.4E-09 

mg/L 2.69E~06 mgtm3 R 2.6E·07 

mg/L 8.74E·08 mgtm3 A 8.6E·09 

mg/L 2.58E-06 mgtm3 A 2.5E-06 
mgll 4.19E-06 m9f m3 A 4.1E-06 

mg/L 1.48E-04 mg/m3 A 1.5E·05 

mg/L 1.37E-03 mg/m3 
A 1.3E·04 

mg/L 6.58E·07 mgtm• A 6.4E·08 

mglL 1.38E-08 mg/m3 A 1.4E-09 

mg/L 6,76E-05 mg/m3 A 6.6E-06 

mgll 8.11E"06 mgtm3 R 7.9E·07 

mg/L 6.94E·05 mgtm• A 5.8E-06 

mgll 3.44E-06 mg/m3 
R 3.4E-07 

mg/L 1.71E·02 mg/m3 A 1.7E·03 
mall 9.64E·06 mgtm• A 9.3E·07 

(1) Specify Medlum·Speciflc (M) or Route-Specific (A) EPC selected for risk calculallon. 

lndoorGWlnhSWMU170ccupWRME.xls TableS . 

• 

Intake Cancer Slope Cancer Slope Can.car 

(Cancer) Factor Factor Units Risk 

Units 

m!Ykg.day 2.00E-01 (m!Ykg·day)' 1.1 E·OS 

mg/kg·day 5.60E-02 (mg/kg·day)'1 5.9E·09 

m!;)'kg·day (m!Ykg·day)'' 

mg/kg-day 9.10E-02 (mg/kg-day)'' 1.7E·09 

m!Ykg.day 6.79E-02 (mg/kg-day)'' 5.0E·10 

mg/kg-day 2.70E·02 (mg/kgcday)'1 
7.1E·09-

mg/kg.day 6.20E·02 (mg/kg-day)'' 6.3E·10 

m!Ykg·day 5.30E·02 (mg/kg·day)'' 1.3E·07 

mg/kg.day 8.10E-02 (mg/kg-day)'' 3.3E·07 

mg/kg.day (m!Ykg-day)'1 

m!Ykg.day (mg/kg-day)'' 

mg/kg.day 1.65E·03 (mg/kg-day)'' 1.1E·10 

mg/kg-day (mg/kg·day)'' 

m!Ykg·day 2.00E·02 (mg/kg·day)'' 1.3E·07 

mg/kg·day (mg/kg·day)'' 

m!Ykg·day (mg/kg-day)"' 

mg/kg-day (mg/kg·day)'1 

mg/kg-day 7.00E-03 (mg/kg-day)'' 1.2E·05 

mg/kg-day 1.50E·02 (mg/kg-day)" 1.4E·08 

1.2E·05 

Total Alak AcroH All Expoaure Aoute8/Pathway1 1.2E-05 

9/2212005 11 :40 AM 



Exposure 
Route 

lnhallUOn 

rlo Tlrrlefiame: FUIUre 
· Groundwater 

Medium: Air 
Exposure Point Indoor Air 
Receptor Populalfon: OcoupatloMI Workera 
Rece tor : Adult 

Chemical Medium 
of Potential EPC 
Concem Value 

1, 1,2,2·T etrachloroelhane 1.40E-01 
1, 1,2·Trlohlorotlll- 9.30!..()2 

1, 1·Dlchloroelhene 1.10!-02 

1,2·Dlchloroe1hane 1.401!:·02 
1.2-0lchloropropane 2.ooe-os 

Senzene 3.SOE·02 
Bromodlchlorome1hane 4.00E·03 

Carbon T etrachlorlde 6.SOE..()2 

Chloroform 7.70E-01 

els· 1,2-0lchlofoelhene 2.SOE+OO 
Dlchlorodlfluoromelhane 3.80E·01 
Methylene Chlolide UOE·02 
Naphlhalena 3.ooE-OS 
T etrachlot'oelhena 3.30E-01 

roiu- !l.80E-o2 
To1al 1,2·Dlchloroetnane 1.00E+OO 

trans-1,2·0ichl0roelllane 2.50E..Q2 

Trtehloroelhena 1.30E+02. 

\/lnYI Chloikle 2.10E-o2 
(tolai) 

Medium 
EPC 
Unlll 

mg/L 

mg/L 
mg/L 
mQll. 
mg/I. 
mg/I. 
mg/L 
mg/L 
mg/I. 

mg/L 
mg/L 
mg/I. 
mg/L 
mg/I. 
mg/I. 

mg/L 

mg/L 
mg/L 
ma/L 

(1) Speclly Medi11111-Spedflc (M) 11r Route-Specific (A) EPC selected !or hazard oelculatlon. 

lndoolGWlnhSWMU170ccupWCTE.xls Table7 

• 

TABLE 7.18a. CENTRAL TENOl;NCY EXPOURE (CTE) 

CAl,CULATION OF NON-CANCER HAZARDS 
EXPOSURE OF OCCUPATIONAL WORKERS TO INDOOR AIR 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

NWS CHARLESTON, SOUTH CAROLINA 

·Route Route EPC Intake Jntakll 
EPC EPC Selected (Non-Cancer) (Non.(:&!'lC&r) 
Value Unltll for Hazard Unlll 

Calculation {1) 

5.70E·07 mgtm• R 9.8E-o8 mg/kg·day 
1.09E-06 mglrn' R 1.0E-07 mglkg·day 
4.20E-o!I mglm' R 7.2E-07 mg/kg.day 
1.93E·07 mglin' R 3.3E·08 mg/kg.day 
7.&eE-oe mgtm' R 1.3E·08 mg/kg.day 

2.69E·06 mgtm' R UE-07 mg/kg·day 
8.74E·08 mg.'m' R 1.SE-08 mg/kg-day 

2.58E-OS mg.'m' R 4.4E-o6 mg/kg-day 
4.19E-OS mglm' R 7.2E·08 mglkg·day 

1.48E·04 mgtm' R 2.5E·08 mg/kg.day 
1,37E.OS mgtm' R 2.3E·04 mg/kg.day 

8.58E-07 mgtm• R 1.1E·07 mg/kg-day 

1.38E·08 mgtm' R 2.4E-o& mg/kg·day 

8.76E·05 mglm' R ue-os mg/kg·day 

8.11E·06 mglm' R 1.4E-08 mg/kg•day 

6.94E-05 mg/m• R 1.0E-05 mg/kg-day 

3.44E-08 mglm' R 5.9E·07 mg/kg·day 

1.71E·02 mglm' R 2.9E-o3 mg/kg·day 

9.54E-08 mgtm• R 1.6E·06 mg/kg-day 

Reference Reference Reference Reference Hazard 
Doee OoaeUnlll Concentration Concentration Quotient 

Units 

6.00E-o2 mg/kg·day 2.1E-01 mglm3 1.6E·06 
4.00E-o3 mg/kg-day 1.4E-02 mg/m3 4.7E·05 

5.71E·02 mg/kg-day 2.0E-01 mgim3 1.3E·05 
7.00E-01 mg/kg.dey 2.SOE+OO mglm' 4.7E·08 

1.14E·03 mglkg..day 4.0E·03 mglm' 1.1E·05 

8.57E-o3 mg/kg-day 3.0E·02 mg/m3 5.4E·05 

2.00E-o2 mg/kg· day 7.0E·02 mg.'m' 7.5E·07 

5.00E.o2 mg/kg-day 1.8E·01 mg/m3 8.9E·05 
1.40E-02 mg/kg-day 4.9E·02 mglm' 5.1E·04 

1.ooe-02 mg/kg-day 3.5E·02 mglm~ 2.5E·03 
5.71E·02 mg/kg.dey 2.0E·01 mglm' 4.1E·03 

3.00E-01 mg/kg-day 1.1E+OO mgtm' 3.8E·07 

8.57E-04 mg/kg-day 3.0E·03 mglm' 2.8E·06 
1,40E-01 mg/kg· day 4.9E·01 mglm' 8.3E·05 

1.14E-01 mg/kg•day 4.0E·Ol mg/m3 1.2E·05 

mg/kg·day mg/m' 

2.00E-02 mg/kg.day 7.0E·02 mglm' 2.9E·05 

1.70E-01 mg/kg-day 8.0E·01 mg1m• 1.7E·02 

2.86E-02 mnlkn-dav 1.0E·01 ma/m3 5.7E·05 

2.5E·02 

Total Hazard Index Across All Expoau~outea/Pathways 2.5E·02 

9/2212005 11 :40 AM 

• • 



• 

Exposure 
Route 

Inhalation 

Scenario Timalrame: Future 
Medium: Grou11dwater 
Exposure Medium: _Air 
Exposure Point: lnd®r Air 
Receptor Population: Occupational Wor1<ers 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concern ·Value 

1, 1,2,2· Tetrachloroethane 1.40E-01 
1, 1,2· Trichloroethane 9.30E·02 
1 , 1 ·Dlchloroethene 1.10E-02 
1,2·Dlchloroethane 1.40E-02 
1,2·01chloropropane 2.00E-03 
Benzene 3.50E·02 

Bromodichloromethane 4.00E·03 
Carbon Tetrachloride 6.SOE-02 
Chloroform 7.70E-01 

cls· 1,2·Dichloroethene 2.50E+OO 
DlchlorodiHuoromethane 3.80E·01 
Methylene Chloride 1.90E·02 
Naphthalene 3.00E..Q3 

Tetrachloroethene 3.30E-01 
Toluene 9.SOE-02 

· Total 1,2·Dlchloroethene 1.00E+OO 
trans-1,2·Dlchloroethene 2.50E-02 

Trichloroethane 1.30E+02 
Vinyl Chloride 2.10E-02 

• 
TASLE 8.16a. CENTRAL TENOENCV EXPOURE (CTE) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF OCCUPATIONAL WORKERS TO INDOOR AIR 

SWMU 17 ·OLD SOUTHSIDE MISSILE ANO WASTE OIL DISPOSAL AREA 
NWS CHARLESTON, SOUTH CAROLINA 

Medium Route _Route tl'v l:lel!lCled Intake 
EPC EPC EPC for Risk (Cancer) 
Units Value Units Calculation ( 1) 

mg/I. 5.70E-07 mg/m• R 1.3E-08 
mg/I. 1.09E-06 mg/m3 R 2.4E·08 
mg/I. 4.20E·06 mg/m3 R 9.3E·08 
mg/I. 1.93E·07 mg/m3 R 4.2E·09 
mg/L 7.58E-06 mgfm3 R 1.7E•09 

mg/L 2.69E·06 mgfm3 R 5.9E·08 
mg/I. 8.74E-08 mg/m3 R 1.9E·09 

mg/I. 2.58E-05 mg/m3 
R 5.7E·07 

mg/I. 4.19E-05 mg/m3 
R 9.2E-07 

mg/L 1.48E·04 mgfm3 R 3.3E-06 
mg/L 1.37E·03 mg/m3 R 3.0E·05 
mg/I. 6.58E-07 mg/m• R . 1.5E·08 

mg/I. 1.38E-06 mg/m3 
R 3.0E·10 

mg/I. 6.76E·05 mgln;)' R 1.5E-06 

mg/I. 8.11E·06 mg/m3 R 1.8E•07 

mg/L 5.94E-05 mg1m• R 1.3E-06 

mg/I. 3.44E·06 mg/m3 R 7.6E-08 

mg/L 1.11e.02 mg/m3 R 3.8E·04 
mg/L 9.64E-06 mg/m3 

R 2.1E·07 

(1) Specify Medlum·Speciflc (M) or Route-Specific (R) EPC selec1ed for risk calculation. 

lndoorGWlnhSWMU170ceupWCTE:x1s Table& 
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Intake Cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Units Risk 

Units 

mg/kg-day 2.QOE·01 (mg/kg·dayr 2.5E·09 
mg/kg·day 5.60E-02 (mglkg·dayr' 1.3E·09 
mg/kg-day (mg/kg·day)'' 

mg/kg-day 9.10E·02 (mg/kg-day)'' 3.9E·10· 
mg/kg-day 6.79E·02 (mg/kg·dayr' 1.1E·10 
mg/kg-day 2.70E-02 (mg/kg·day)'' 1.6E·09 

mg/kg·day 6.20E·02 (mg/kg·day)"' 1.2E·10 

mg/kg·day 5.30E-02 (mg/kg-day)"' 3.0E·OS 
mg/kg-day 8.10E-02 (mglkg·day)'' 7.5E·08 
mg/kg-day (mglkg-dayr' 

mglkg;day (mg/kg-day)'' 

mg/kg·day 1.65E-03 (mg/kg-day)'' 2.4E·11 

mg/kg-day (mg/kg·day)"1 

mg/kg-day 2.00E·02 (mg/kg-day)' 1 
3.0E·08 

mg/kg-day (mg/kg·day)'' 

mg/kg-day (mg/kg·day)'' 

mg/kg-day (mg/kg-day)'' 

mg/kg·daY 7.00E-03 (mg/kg·day)'1 
2.6E·06 

mg/kg-day 1.50E·02 (mglkg·day)'1 
3.2E·09 
2.8E·06 

Total Rla.k Acroaa All Exposure Route&IP11thw11y& 2.BE-06 

9/2212005 11 :40 AM 



E11poaure 
. Route 

Inhalation 

Scenario Tlmeframe: FUIUre 

Medium: Groundwater 

Exposul'9 Medium: Air 

Exposure Point: Indoor Air 

Receptor Population: Resldent 

Receptor Aae: Adult 

1Paramete1 · Parameter Definition 

Code 

Calr Chemical Concentration In Air 

I Ra Inhalation Rate of volatiles 

EF Exposure Frequency 

ED Exposure Duration 

ET Exposure Time 

BW Body Weight 

AT·C Averaging Time (Cancer) 

AT·N Averaging Time (Noncancer) 

TABLE4.17 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF FUTURE ADULT RESIDENTS TO INDOOR AIR 

SWMU 17 ·OLD SPUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 
NWS CHARLESTON, SOUTH CAROLINA 

Unlta RME RME 
Value Rationale/ 

Reference 

(m!llm3
) Derived USEPA, Feburary 2004 

(m3/hr) 0.833 USl;:PA Region 4, May 2000 

(da~ear) 350 USE.PA Region 4, May 2000 

(years) 24 USE.PA Region 4, May 2000 
(hr/day) 24 USEPA Region 4, May 2000 

(kg) 70 USEPA Region 4, May 2000 

(days) 25,550 USEPA, December 1989 

(days) 8,760 USEPA, December 1989 

uany Intake ca1cu1at1ons 
Inhalation Intake= (IRa x ET x EF x ED) I (BW x AT) 
Dermal Intake = (A x EV x ED x EF) I (BW x AT) 

CTI: CTE 
Value Ratlonele/ 

Reference 
Derived USEPA, Feburary 2004 

0.833 USEPA Region 4, May 2000 

234 USEPA, May 1993 

7 . USEPA, May 1993 

.24 USEPA Region 4, May 2000 

70 USEPA Region 4, May 2000 

25550 USEPA, December 1989 

2,555 USEPA, December 1969 

Cancer Inhalation lntake(RME) =. 9.39E·02 
Noncancer Inhalation lntake(RME) = 2.74E-01 

Cancer Inhalation lntake(CTE) = 1.83E·02 
Noncancer Inhalation lntake(CTE) = 1.83E-01 

lndoorG.WMU17AdultResRME.xls T~ble4_ 1 • 

Intake Equation/ 
Model Name 

Chronic Daily Intake (COi) (mglkg•day)" 

QillC l! IBi! l! ET 11 f;F x 5;Q 
BWxAT 



• 

Exposure Ctitmloal Medium Medium 
Roule of Poten6af EPC EPC 

Co/lcem Valut Unifi 

lnhalalion 1, 1,2,2·Tetr11Chloroelhane 1.40E·01 mglL 

.1.1,2· Trk:htoroethane 9.30E.02 mglL 
1,1·Dlchlo~ 1.1oe-02 mglL 

1.2·Dlchloroelhane 1.40E·02 mglL 
1 ,2·Dlchloropropane 2.00E·03 mglL 
Bem:ene 3.t!OE-02 mg/L 

Bromodlchloromethano 4.00E.03 mglL 
Carbon TetrachlO~de e.soe-02 mglL 

Chloroform 7.70E-01 mglL 

cla·1,2·Dlchloroethene UOE+OO mglL 
Dlchlorodiftuorornetllanll 3.80E·01 mglL 
Melhylane Chloride UOE-02 mglL 

Naphlhalene 3.00E-03 mglL 

Tetrach!oroe~ 3.30E·01 mglL 

Toluene 9.80E·02 mg/L 

Total 1,2·Dlchloroeth- .. 1.00E+OO mg/L 

trane-1,2·Dlchforoe!hene 2.soe-02 mglL 

Trichloroethane 1.30E+o2 mglL 
Vlnvl Chlo~e 2.10E·02 moll 

(total) 

• 
TABLE·7.17. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSURE OF FUTURE ADULT RESIDENTS TO INDOOR AIR 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

NWS CHARLESTON. SOUTH CAROLINA 

Route ROlllt EPC lntak• Intake 
EPC EPC Selected (Non·Cancer) (Non·ClaMer) 
Value Unifi tor Hazatli Uflll& 

Calculation (1) 

2.68E-o4 mglm• R 7.4E·Oli mg/kg-day 
3.04E;04 mglm' R e.3E-05 mg/kg-day 
1.40E.Q4 mglm' R 3.eE-05 mg/kg-day 

5.60E.o6 mglm' R 1.5E·05 mg/kg·day 

U3E.OS mgtm• R 2.4E·OO mg/kg·day 

2.07E·04 mglm3 R 5.7E.OS mg/kg·day 

1.38E.Q6 mglm' R 3.se-oe mg/kg-day 

7.64E-04 mg1m• R 2.1E·04 mg/kg·day 

4.37E·03 mglm' R 1.2E-03 . mg/kg-day 

1.48E·02 mg1m' R 4 .. 0E·03 mg/kg·day 
2.56E.Q2 mglm' R 7.0E·03 mg/kg-day 

1.0BE-04 mglm' . R 3.0E·05 mg/kg·day 

5.53&:·06 mglm' · R 1.5E-o6 mg/kg·day 
2.38E.03 mglm' R 6.5E·04 mg/kg-day 

5.39E.04 mg1m• R 1.5E·04 mg/kg-day 

5.90E·03 mglm' R 1,6E·03 mg/kg-day 

1.90E·04 mg1m' R 5.2E-05 mg/kg.day 
8.47E-01 mglm' R 2.3E·01 mg/kg.ljay 

3.48E-04 mg1m' R 9.SE-05 malkg-dav 

• 

Refer•~ Relerenoe Referenoe Referenoe Hazard 
Ooee Dote Unilll Concentration Concentrallon Quotient 

Unifi 

e.ooE.02 mg/kg-day 2.1E·01 mgtm' 1.2E-03 

4.00E·03 mg/kg-day 1.4E·02 mglm' 2.1E-02 

5.71E.Q2 mg/kg-day 2.0E·01 mglm' 6.7E·04 
7,00E-01 mg/kg-day 2.50E+OO mglm3 2.2E·05 

1.14E·03 mg/kg-day 4.0E·03 mglm' 2.1E-03 

8.57E-03 mg/kg•day 3.0E·02 mglm' 6.6E·03 

2.00E-02 mg/kg-day 7.0E-02 mg/m3 1.9E-04 
6.00E.Q2 mg/kg-day 1.8E·01 mg!m' 4.1E·03 

1.40E·02 mg/kg-day 4.9E·02 mglm3 a.se-02 

1.00E•02 mg/kg-day 3.5E·02 mglm' 4.0E-01 

5.71E·02 m9/kg-day 2.0E·01 mglm' 1.2E·01 

3.00E·01 mg/kg· day 1.1E+OO mglm' 9.9E·05 
8.57E.()4 mg/kg·day 3.0E·03 mglm' 1.8E·03 
1.40E-01 mg/kg·day 4.9E-01. · mglm' 4.7E·03 

1.14E·01 mg/kg-day , 4.0E·01 mglm' 1.3E-03 

mg/kg·day mglm' 

2.00E·02 mg/kg-day 7.0E·02 mglm' 2.6E·03 
1.70E·01 mg/kg-day a.oe-01 mglm' 1.4E+OO 

2.86E·02 ma/kn-day 1.0E·Ol mgim' 3.3E-03 
2.0E+OO 

Total Hazard Index Acroas All exposure Routes/Pathway& 2.0E+OO 

(1) Specify Medlum·Spedlie (M) or Routs-Spaclflc (R) EF'C selected for hazard calculation. 
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Exposure 
Route 

Inhalation 

Scenario Timeframe: Future 
Medium: GroundWater 
Exposure Medium: Air 
Exposure Point: indoor Air 
Receptor Population: Resident 
Receptor Age: Adult 

Chemical 
of Potentlal 
. Concern 

1, 1,2,2· Tetrachloroethane 

1, 1,2· Trichloroethane 

1, 1 ·Dlchloroethene 

1,2·Dlchloroethane 

1,2·01chloropropane 

Benzene 

Bromodlchloromethane 

Carbon Tetrachloride 

Chloroform 

cis·1,2·01chloroethane 

Olchlorodllluoromethane 

Methylene Chloride 

Medium 
EPC 
Value 

1.40E..()1 

9.30E.Q2 

1.10E·02 

1.40E·02 

2.00E·Os 
3.50E.Q2 

4.00E-03 

6.SOE-02 

7.10E·01 

2.SOE+OO 

3.BOE-01 

1.90E-02 

Naphthalene . 3.00E-03 
T etrachloroethene 3.30E..()1 

Toluene 9.80E.Q2 

1Total 1,2·0fchloroethene 1.00E+OO 

trans· 1,2·0lchloroethene 2.50E·02 

Trichlorottftll'lf 1.30E+02 
Vinyl Chloride .2.10E·02 

TABLE 8.17. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FUTURE AOiJLT.RESIOENTS TO INDOOR AIR 

SWMU 17 ·OLD SOUTHSIDE MISSILE ANO WASTE OIL DISPOSAL AREA 

NWS CHARLESTON, SOUTH CAROLINA 

Medium Route Route EPC Selected Intake 
EPC EPC EPC for Risk {Cancer) 
Units Value Units Celculatlon (1) 

mg/L 2.68E·04 mgtm• R 2.5E·05 

mg/L · 3.04E·04 mg/m3 R 2.9E·05 

mg/L 1.40E·04 mg/m3 R 1.3E·05 

mg/L 5.60E-05 mg/m3 
R 5.3E..Q6 

mg/L 8.83E·06 mgtm3 R 8.3E-07 

mg/L 2.07E·04 mg/m3 
R 1.9E-05 

mg/L 1.38E·05 mglm' R 1.3E..Q6 

mg/L 7.54E-04 mg/m3 
R 7.1E-05 

mg/L 4.37E-03 mg/m3 R 4.1E-04 

mg/L 1.48E·02 mg/m3 R 1.4E·03 

mg/L 2.56E·02 mgtm3 R 2.4E-03 

mg/L 1.08E·04 mg/m3 R 1.0E·05 

mg/L 5.53E·06 mgtm• R 5.2E·07 

mg/L 2.3BE·03 mglm3 R 2.2E·04 

mg/L 5.39E·04 mg/m3 
R 5.1E·05 

mg/L 5.90E.Q3 mg/m3 R 5.5E-04 

mg/L 1.00E-04 mg/m3 R 1.8E·05 

mg/L 8.47E-01 mglm3 R 8.0E·02 

mg/L 3.48E-04 mg/m3 R 3.3E-05 

(1) Specify Medlum·Specific {M) or Route-SpeciflC (R) EPC selected for risk calculation. 

lndoo.SWMU17AdultResRME.xls Tables • 

Intake Cancer Slope Cancer Slope Cancer 
{Cancer) Factor Factor Units Risk 

Units 

mg/kg-day 2.00E..()1 (mg/kg·dayr 5.0E·06 

mg/kg-day 5.60E..()2 (mg/kg·dayr1 
1.6E·06 

mg/kg-day (mg/kg·day)"' 

mg/kg-day 9.10E·02 (mg/kg-day)"' 4.8E·07 

mg/kg-day 6.79E·02 (mg/kg·day)" 5.6E·08 

mg/kg-day 2.70E·02 (mg/kg-day)'' 5.2E·07 

mg/kg-day 6.20E·02 (mg/kg·day)'' 8.0E-08 

· mg/kg·day 5.30E·02 (mg/kg·day)'' 3.8E·06 

mg/kg-day 8.10E·02 {mg/kg·day)'' 3.3E·05 

mg/kg-day (mg/kg-dayr1 

mg/kg-day (mg/kg·dayr1 

mg/kg-day 1.65E·03 (mg/kg-dayr' 1.7E·08 
mg/kg-day (mg/kg-day)" 

mg/kg-day 2.00E·02 (mg/kg·day)"' 4.5E·06 

mg/kg·day (mg/kg·dayr' 

mg/kg-day (mg/kg·dayr' 

mg/kg-day ( mg/kg·day)" 

mg/kg.day 7.00E-03 (mg/kg-day}"1 
5.6E·04 

malkg•day 1.50E·02 (mg/kg-dayr' 4.9E·07 

6.1E·04 

Total Risk Acron All Exposure F!outes/'Pathways 6.1E-04 



• 

Expoeure 
Roule 

Inhalation 

Scenario Timeframe: Future 
Medltm1: Groundwater 
Expoeure Medium: Air 
Elqloeure Point .Indoor Air 
Receptor Population: Reeldenl 
Receptor A"": Adult . 

Chemical 
o! Poleollal 
Concern 

1, 1,2,a. Tetrachloroell!ane 

1, 1,2· Trichloroethent 
1, 1 ·Dk:hloroelhene 
1,2·Dlchloroelhane 
1,2-Dlchloropropane 

romethane 
Tetrachloride 

form 

cis-1.2-0lchloroethena 
Dlctllo!odlftuorane 

~Ch~ 

Naphthalene 

Tetrachloroethlln11 
Toluene 
Total 1 ,2-0lchion>ethane 

trana-1,2·Dlchloroethene 
Trichloroathene 
Vlnvl Chloride 

(total) 

Medium Medium 
EF'C EPC 
Value Unltll 

1.40ll·01 mg/L 
uoe-02 mg/I. 
1,1oe.02 mg/I. 
1.40E·02 Ing/I. 
2.ooe-03 mg/I. 

3.liOE--02 mg/L 
4.005-03 mgiL 
6.801!·02 mg/I. 
7.70E·01 mg/I. 

2.SOE+OO mg/I. 
3.80E·01 mg/I. 
1.905-02 mg/I. 
3.00E·03 mg/I. 
3.30E·01 mg/L 
9.80E·02 mg/L 
1.00E+oo mlV\. 
2.SOE·02 mg/I. 
1.30E+-02 mg/L 
2.1oe--02 mall 

• 
TABLE 7.17a. CENTRAL TENDENCY EXPOURE (CTE) 

CAl.CUl.ATrON OF NON·CANCER HAZARDS 
EXPOSURE OF FuTURE ADULT RESIDENTS TO INDOOR AIR 

SWMU 17 ·OLD SOUTHSIDE MISSILE ANO WASTE OIL DISPOSAL AREA 

NWS CHARLESTON, SOUTH CAROLINA 

Roule Route EPC Intake lnlake 
EPC EPC Selected (NQll-Caneer) (NQn.Cancer) 

. Value Unlls for Hazard Units 
ClliClllation (1) 

2.68E·04 mgtm• R .4.9E-05 mglkg-<lay 
3.04E-04 mgtm• R 5.6E..OS mg/kg-day 
1.40E·04 mgtm• R 2.6E·05 mlJ/kg·day 
5.60E·05 mgtm• R 1.0E-05 mlJ/kg·day 
8.83E-06 mgtm• R UE·ot mg/kg-day 
2.07E·04 mgtm' R 3.8E·05 mlJlkg·day 
1.38E-05 mglm' R 2.SE·Of mg/kg·d&Y 
7.54E-04 mgtm' R 1.41!·04 nig/kg·day 
4.37E-03 mgtm• R 8.0E-04 mg/kg-day 
1.48E-02 mgtm• R 2.7E·03 mg/kg"day 
2.56E-02 mglm' R 4.7E-03 mlJll<g·day 
1.0SE-04 mgtm' R 2.0E·06 mlJll<g.day 
6.53E.()8 mgtm• R 1.oe.oe mg/kg-day 
2.sae:-03 mgtm• R 4.4E.()4 mlJ/kg·day 
5.39E·04. mgtm' R Q.9E·OS mg/kg-day 
6.90E-03 mgtm• R 1.1E·03 mg/kg-day 
1.9QE·04 mgtm• R 3.5E·05 mg/kg-day 
8.47E·01 mgtm' R 1.6E·01 mlJ/kg·day 
3.48E·04 mgtm• R 6.4E-05 mo/lea-day 

.Reference Re!erence Reterence Reference 
Ooee DoseUnlla Concenlnlllen Concentration 

Unit& 

6.00E-02 mlJll<g·daY 2.1e-01 mgtm' 
4.00E-03 mg/kg.day 1.4E-02 mg/m3 

5.71E-02 mg/kg.day 2.oe-01 mgtm' 
7.00E·01 mg/kg·day 2.50E+OO mgtm• 

1.14E-03 mg/kg-day 4.0E·03 mg/m3 

8.57e-03 mg/kg-day 3.0E·02 mg/m3 

2.00E-02 mlJll<g.day. 7.0E·02 mgtm' 
$.OOE-02 .. mlJlkg-day 1.8E·01 mgtm' 
1.40E-02 mlJll<g·day 4.9E·02 mgtm' 
1.00E-02 mlJll<g-day 3.sE-02 mgtm• 

S.71E·02 mg/kg·day 2.oe-01 mgtm3 

3.00E·01 mlJll<g·day · 1.1e+00 mgtm' 
8.57E-04 mg/kg-day 3.0E-03 mgtm' 
1.40E·01 mlJll<g-day 4.9E·01 mgtm• 

1.14E-01 mlJll<g-day 4.0E·01 mgtm• 

mg/kg·day mgtm• 

MOE-02 mgA<g·day 7.0E·02 mgtm' 
1.7oe·01 mlJll<g-day 6.0E·01 mglm' 
2.86E-02 moJko.dav 1.0E·01 maim' 

Total Hazard Index Across All ExJ>O$ure Routes/Pathways 

• 

Hazard 
Quotient 

8.2E·04 
1.4E·02 

4.5E·04 

1.5E·05 

1.4E·03 
4.4E·03 
1.3E·04 
2.SE·03 
5.71;·02 

2.7E·01 
e.2E-02 
6.6e·OS 

1.2E·03 

3.1E·03 
8.6E·04 

1.7E·03 
9.1E·01 
2.2E-03 
1.4E+OO 

1.4E+OO 
(1) Spedly Mlldlum-Speclllc (M) or Route-Specific (R) EPC selected for h-rd calculation. 
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Exposure 
Route 

Inhalation 

Scenaclo Tlmeframe: Future 
Medium: ·Groundwater 
Exposure Medium:. Air 
Exposure Point: Indoor Air 
Receptor Pt>pulatlon: Resident 
Receptor Age: Adult 

Chemical 
of Potential 
Concern 

1, 1,2,2· Tetrachloroethane 
1, 1,2· Trtchloroethane 

1, 1·Dlchloroetbene 

1,2-0lchloi:oethane 
1,2·Dlchloropropane 

Benzene 
Bromodlchloromethane 

Carbon i etrachlorlde 

Chloroform 
cis-1,2·Dlchloroethene 

Dlchlorodifluoromethane 
Methylene Chloride 
Naphthalene 
Tetrachfofoethene 

Toluene 

Total 1,2·Dlchloroethene 

trans· 1,2-0lchloroethene 

Trichloroethane 
Vinyl Chloride 

Medium 
EPC 
Value 

1.40E·01 
9.;30E-02 

1.10E.Q2 
1.40E-02 

2.00E-03 

3:50E-02 

4.00E·03 

6.SOE-02 
7.70E-01 

2.50E+OO 

3.SOE-01 
1.90E-02 
3.00E.03 
3.30E-01 

9.SOE-02 

1.00E+OO 
2,50E-02 

1.30E+02 
2.10E·02 

TABLE 8.17a. CENTRAL TENDENCY EXPOURE (CTE) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF FUTURE ADULT RESIDENTS TO INDOOR AIR 

SWMU 17. ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 
NWS CHARLESTON, SOUTH CAROLINA 

·. 

Medium Route Route " ... "' l:lelliCIEld Intake 
EPC EPC EPC for Risk (Cancer) 
Units Value Units Calculation ( 1) 

mglL 2.88E-04 mglm• R 4.9E·06 

mgll 3.04E-04 mglm3 R 5.6E-06 

mgll 1.40E·04 mglm3 
R 2.6E-06 

mgll 5.60E·05 mg/ms R 1.0E-06 

mg/L 8.83E-06 mglm3 R 1.6E-07 
mglL 2.07E·04 mglm3 R 3.8E·06 

mgll 1.38E-05 mglm3 
R 2.SE-07 

mg/L 7.54E·04 mg/ma R 1.4E·05 
mgll 4.37E·03 mglm3 R 8.0E·05 
mgll USE-02 mg/ms R 2.7E-04 

mgt'L 2.SGE-02 mglm3 
R 4.7E-04 

mgll 1.oae.04 mglm3 R 2.0E.06 

mglL 5.53E-06 mglm3 R 1.0E-07 

mgll 2.38E·03 mg/m3 R 4.4E-05 

mglL 5.39E-04 mglm3 R 9.9E·06 

mglL 5.90E.Q3 mg/ma R 1.1 E-04 

mg/L 1,90E·04 mg/ma R 3.5E-06 

mgll 8.47E-01 mg/m3 R 1.6E-02 

moll 3ASE-04 mg/m3 
R 6.4E.Q6 

(1) Speel1Y Medlum·Specillc (M) or Route-Specific (R) EPC selected for risk calculation. 
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Intake cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Units Risk 

Units 

mg/kg-day 2.00E-01 (mg/kg-day)' 9.8E·07 

mg/kg·day 5.60E·02 (mglkg-dayr' 3.1E·07 

mg/kg-day (mglkg·day)'' 

mg/kg·day 9.10E·02 (mglkg-dayr' 9.3E·08 

mg/kg-day 6.79E-02 (mg/kg-day)'' 1.1E·08 

mg/kg-day 2.70E·02 (mglkg·dayr1 
1.0E·07 

mg/kg·day 6.20E·02 (mgtkg-dayr' 1.6E·08 

mg/kg-day 5.30E·02 (mglkg-dayr' 7.3E·07 

mg/kg-day 8.10E·02 (mg/kg.day)"' 6,5E·06 

mg/kg-day (mg/kg-day)'' 

mg/kg-day (mglkg·day)'' 

mg/kg-day 1.65E-03 (mglkg-day)'1 
3.3E·09 

mg/kg-day (mg/kg.day)'' 

mg/kg-day 2.00E·02 (~g/kg-dayr' 8.7E·07 

mg/kg-day (mg/kg.day)'' 

mg/kg-day (mg/kg-day)'' 

mg/kg-day (mg/kg·day)"1 

mg/kg-day 7.00E-03 (mg/kg-day)'' 1.1E·04 

mg/kg-day 1.50E-02 (mglkg-day)'1 
9.6E·08 
1.2E·04 

Total Fiiak Acroea All Expoaur• Floutea/Pathways 1.2E·04 



• 

.· 

Exposure 

Route 

Inhalation 

Scenario Timefran\a: Future 

Medium: Groundwater 

Exposure MedllJm: Air 

Exposure Point. Indoor Air 

Receptor Population: Rasldent 

Receptor Aae: Child 

Paramete Parameter Definition 

Code 

Calr Chemical Concentration In Air 

I Ra . Inhalation Rate of volatiles 

EF Exposure Frequency 

ED Exposure Duration 

ET Exposure Time 

BW Body Weight 

AT·C Averaging Time (Cancer) 

AT·N Averaging Time (Noncancer) 

• 
TABLE 4.18 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF FUTURE CHILD RESIDENTS TO INDOOR AIR 

SWMU 17 ·OLD S.OUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 
NWS CHARLESTON, SOUTH CAROLINA 

Units RME RUE 

Value Rationale/ 
Reference 

(mg/m3
) Derived USEPA, Feburary 2004 

(m3/hr} 0.625 USEPA Region 4, May 2000 

(days/year) 350 USEPA Region 4,. May 2000 

(years) 6 USEPA Region 4, May 2000 

(hr/day) 24 USEPA Region 4, May 2000 

(kg) 15 USEPA Region 4, May 2000 

(days) 25,550 USEPA. December 1989 

(days) 2,190 USEPA. December 1989 

uany intake ca1cu1at1ons . 
Inhalation Intake :;,(IRa x ET x EF x ED) I (BW x AT) 
Dermal Intake = (A x EV x ED x EF) I (BW x AT) 

CTE CTE 

Value Rationale/ 
Reference 

Derived USEPA, Feburary 2004 

.0.625 USEPA Region 4, May 2000 

234 USEPA, May 1993 

2 USEPA, May 1993 

24 USEPA Region 4, May 2000 

15 USEPA Region 4, May 2000 

25550 USEPA. December 1989 

730. USEPA, December 1989 

·Cancer Inhalation lntake(RME) = 8.22E-02 
Noncancer Inhalation lntake(RME) = 9.59E-01 

· Cancer Inhalation lntake(CTE) = 1.83E-02 
Noncancer Inhalation lntake(CTE) = 6.41 E-01 

lndoorGWlnhSWMU17ChildFlesRME.xls Table4_ 1 

• 

Intake Equation/ 

Model Name 

Chronic Dally Intake (COi) (mg/kg-day)= 

!;iii[ x IRil l! ;Ix ;F x ~Q 
BWxAT 

9/2212005 11 :43 AM 



Exposure 
Route 

lnhalatton 

Scenario Tlmeframe: Future 
Medium: Groundwater 
Exposure MedlUm: Air 
Exposure P!)lnl: Indoor Air 
R-ptOr Population: Resident 
ReceDtor Ana: ChHd 

ChemlQal 
of Potential 

Concern 

1,1,2,2·Tetrachloroethane 

1, 1,2·Trlohlor~ 
1, 1 ·0lohloroethene 

1,2·Dlchtoroethant 
1,2·01ohloropropane 

Benzene 
Bromodlohloromelhane 

Carbon Tetrachlo~da . 
Chlorolonn 
cls·1.~ 

~ 

Methyl- Clllorldll 
Naphthalene 
Tetrachlol'Qethene 
Toluene 
Total 1,2·0lchloroelhent 
trans· 1,2·01chtoroeth-

Trlchloroethene 
Vlnvl Chlol1de 

(total) 

Medium Medium 
EPC EPC 
Value Unltll 

1.40E·01 mg/I. 

9.SOE·02 mg/I. 
1.1oe-02 mg/I. 
1.40E-o2 mg/I. 
2.00E-o3 mg/I. 
3.50E-Q2 mg/I. 
4.00E-<!3 mg/I. 

6.80E-o2 mg/I. 
7.70E·01 mg/I. 
2.60E+OO mg/I. 

UOE-01 mg/I. 
1.ooe-02 . mg/L 
S.OOE-o3 mg/I. 
3.30E·01 mg/I.. 

UOE·02 mg/L 
1.00E+oo mg/I. 
2.50E-02 mg/I. 
1.30!!+02 mg/I. 
2.10E-o2 mnJl 

TABLE 7.18. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON·CANCER HAZAROS 
EXPOSURE OF FUTURE CHILD RESIDENTS TO INDOOR AIR 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 
. NWS CHARLESTON, SOUTH CAROLINA 

Route Route EPC Intake Intake 

EPC EPC Selected (Non-Can<:er) (Non·Canctr) 
Value Unltll for Hazard Unit& 

CelculaUon (1) 

2.68E·04 mglm• R 2.6E·04 mg.Jkg-day . 

3.04E·04 mg1m• R 2.9E·04 mgA<g-day 

1.40E-04 mg1m• 'R 1.3E-04 mg.Jkg-day 

UOE-o5 mg1m• R 5.4E·05 mg/kg-day 

8.83E·06 mg1m• R 8.SE·06 mg/kg-day 

2.07E-04 mglm' R 2.0E-04 mg/kg-day 

1.38E·Q5 mglm' ... R 1.3E-05 mg/kg·day 

7.64E·04 mg1m• R 7.2E•04 mg/kg·day 

4.37E-o3 mglm' R 4.2E-o3 mg/kg-day 

1.48E·02 mg1m• R 1.4E-02 mg./kg·day 

uae-02 mg1m• R 2.SE--02 mg/kg-day 

1.0llE-04 mglm' R 1.0E-04 mg/kg-day 

6.53E-OS mglm' Fl 5.3E-OS mg/kg-day 
2.38E-03 mglm' R 2.3E.Q3 mg/kg-day 

5.39E.Q4 ·mgim3 R· 5.21!-04 mg/kg-day 

5.SIOE--03 mglrri' R 5.7E-03 mg.Jkg-day 

1.90E-04 mgtm• R 1.BE-04 mg/kg·day 
8.47E-01 mg1m• R 8;1E.01 mg/kg·day 

3.48E·04 mglm' R 3.3E.Q4 ml'.lilm·daV 

Reference Reference Reference 

Oo•e DoseUntts Concentration Concentration 
Units 

6.00E·02 mg/kg· day 2.1E·01 mg/m• 

4.QOE-()3 mg/kg·day 1.4E·02 mg/m• 

5.71E·02 mQA<o·daY 2.0E·01 . mg/m• 

7.00E-01 mg/kg·day 2.SOE+OO mglm3 

1.14E-o3 mg/kg-day 4.0E·03 mg/m3 

8.57E.Q3 mg.Jkg-day 3.0E·02 mg/m3 

2.00E--02 mg/kg-day 7.0E·02 mglm3 

. 5.00E-02 mg/kg-day 1.8E·01 mg/m3 

1.40E-02 mg/kg-day 4,9E·02 mg/m3 

1.ooe.02 mg/kg-day 3.5E·02 mglm' 

5.71E·02 mg/kg-day 2.0E·01 mglm3 

3.00E·01 mg/kg·day 1.1E+OO mglm' 

8.57E·04 mg/kg.day 3.0E·OS mg/m• 

1.40E·01 mg/kg-day 4.9E-01 mglm' 
1.14E·01 mg/kg·day 4.0E.01 mglm' 

mg/kg-day· mglm' 

2.00E-o2 mg/kg-day 7.0E·02 mglm' 

1.70E-01 mg/kg-day 6.0E·01 mg/m3 

2.86E-o2 malko·dav 1.oe-01 maim' 

Total Hazard lnde11 Acrosa All E11poaure Routes/Pathways 
(1) Speolly MedllJm.Speclftc (Mj or Route-Specific (R) EPC Hlected for hazard calculation. 

• 

Hazard 
Quotient 

4.3E·03 

7.3E·02 
2.4E·03 
7.7E·OS. 

7.4E·03 

2.3E·02 
6.6E·04 

1.4E·02 
3.0E·01. 
1.4E+OO 

4.3E·01 
3.SE·04 
6.2E·03 
1.6E·02 
4,5E·03 

9.1E·03 

4.BE+oo 

l.2E·02 
7.1E•OO 

7.1E+OO 



• 

Exposure 
Route 

, 
Inhalation 

narlo Tlmelrame: F~re 
m: Groundwater 

ExposureMedlum: Air 
Exposure Point: Indoor Air 
Receptor P0pulation: Realdent 
Receptor e: Child 

Chemical 
of Potential 
Concern 

1, 1,2,2·Tetrachloroethane 

1, 1,2· Trichloroethane 

1, 1 ·Dlchloroethene 

1,2·Dlchloroethane 

1,2·Dlchloropropane 

l!enzene 

Bromodlchloromethane 
carbon Tetrachloride 

Chloroform 

cls· 1,2·Dlchloroethene 

Dlchlorodiffuoromethane. 

Methylene Chloride 
Naphthalene 

T etrachloroethene 
Toluene 

Total 1,2·Dlchloroa!hene 

trans· 1,2·Dlchloroethene 

Trlchloroethene 
Vinyl Chloride 

Medium 
EPC 
Value 

1.40E·01 

9.30E·02 

1.10E-o2 

1.40E-02 

2.00E-03 

3.50E·02 
4.00E-03 

6.80E-02 
7.70E-01 

2.50E+OO 

3.SOE-01 

1.90E·02 

3.00Ec03 

3.30E·01 

9.80E·02 
1.00E+OO 

2.50E-02 

1.30E+02 
2.10E-02 

• 
TABLE 8.18. REASONABLE MAXIMUM EXPOSURE (AME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF FU.TURE CHILD RESIDENTS TO INDOOR AIR 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

NWS CHARLESTON, SOUTH CAROLINA 

Medium· Route Route . EPC Selected Intake 

EPC EPC EPC for flisk (Cancer) 

Units Value . Units Calculation ( 1) 

mg/I. 2.68E-04 mgtm· R 2.2E·05 

mg/L 3.04E-04 mglm3 R 2.5E·05 

mg/L 1.40E·04 mglm3 R 1.2E·05 

· mg/L . 5.60E-05 mglm3 R 4.6E•06 

mg/L 8.63E-06 mglm3 R 7.3E-07 

mg/L 2.07E·04 mglm3 R 1.7E-05 

mglL 1.38E-OS mglm3 R 1.1 E-OS 

mg/I. 7.54E-04 mg/m3 R 6.2E·05 

mg/I. 4.37E·03 mglm3 R 3.6E-04 

mglL 1.48E·02 mglm3 
R 1.2E-03 

mg/L 2.56E-02 mgtm3 R 2.1E·03 

mg/I. 1.08E·04 mg/m3 
R 8.9E-OS 

mg/L s.sae-oe mglm3 
R 4.5E-07 

mg/L 2.38E·Ol3 mglm3 R 2.0E·04 

mg/L 5.39E•04 mg/m3 R 4.4E·05 

mg/L 5.90E·03 mgtm• R 4.9E-04 

mg/L 1.90E·04 mglm3 R 1.6E-05 

mg/I. 8.47E-01 mg/m3 R 7.0E-D2 
mall 3.48E-04 mglm3 R 2.9E·05 

(1) Specify Medium·Speclllc (M) or Route-Specific (R) EPC selected for risk calculation •. 

lndciorGWlnhSWMU17ChildResRME •. xls Table8 

• 

Intake Cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Units Risk 

Units 

mglkg·day 2.00E-01 (mg/kg·dayr 4.4E-06 

mg/kg-day 5.60E·02 (mg/kg·day) ·1 
1.4E-06 

mg/kg-day (mg/kg·day) ·1 

mg/kg-day 9.10E•02 (mg/kg-day)'' 4.2E·07 

mg/kg-day 6.79E·02 · (mg/kg-day)'1 
4.9E·08 

mg/kg·day 2.70E·02 (mg/kg·day)'' 4.6E·07 

mg/kg-day 6.20E-02 (mg/kg-day)'' 7.0E·08 
mg/kg-day 5.30E-o2 (mg/kg·day)'' 3.3E·06 

mg/kg-day a.1oe-02 (mg/kg·day)'1 
2.9E·05 

mglkg·day (mg/kg-day)'' 

mglkg·day (mglkg-day)'1 

mg/kg-day 1.65E·03 (mg/kg-day) ·1 
1.5E·08 

mg/kg-day (mg/kg-day)" 

mg/kg-day 2.00E-02 (mg/kg·day)'' 3.9E·06 
mg/kg-day (mg/kg-day)'' 

mglkg~day (mglkg-dayr' 

mglkg·day (mg/kg-day)'' 

mglkg·day 7.00E.o3 (mglkg·day)'1 
4.9E·04 

mg/kg.day 3.00E·02 (mg/kg-day)'' 8.6E·07 

5.3E·04 

Total Risk Acroaa All Expo•ur• RoutH/Pathway• 5.3E-04 

9/22/2005 11 :43 AM 



Exposure 
Route 

Inhalation 

Scenario Tlmelrame: Future 
Medium: Groundwater 
Exposure Medium: Air 
Exposur_e Point Indoor Air 
Receptor POpUlallon: Resident 
Receptor Aoe: Chic! 

Cl1emlcal 
of Potenllal 
concem 

1, 1,2,2;Tetrachlo~ 
1, 1,2· Tlll:hloroelhan. 
1, 1·Dlchloroethane 
1.2·Dlchloroethane 
1,2·Dlchloropropane 

Benze!'lll 
lchloromell\ane 
T etrachlortde 

lchiotoethilne 

ethane 
ne Chlorlde 

Naphthalane 
Tetrachloroelh-
Toluene 
Total 1,2·Dlchloroathene 
trans-1,2·Dlchloroelhene 
Trichloroethene 
Vlnvt Chlollde 

(total 

Medium Medium 
EPC EPC 
Value Unlls 

1.40E·01 mglL 

9.30E·02 mg/L 
1.tOE-02 mg/L 
1.40E-02 mg/L 
2.ooE-os mglL 
3;50E-02 mglL 

4.00E-<>3 mglL 

6.80E·02 mglL 

7.70E-01· mglL 

2.50E+OO mglL 

3.80E·01 mglL 

1.90E·02 mglL 
3.00E·03 mglL 
3.30E·01 mg/L 
S.80E·02 mg/L 
1.00E+OO mg/L 
2.50E·02 mg/L 
1.30E+02 mg/L 
2.1oe-02 moll 

(1) Specify Mtdum-Specllk: (M) or Route-Specmc (R) EPC selected for haurd calculallon. 

TABLE 7.18a. CENTFIAI. TENDENCY EXPOURE (CTI:) 

CALCULATION OF NON·CANCER HAZARDS 
EXPOSURE OF FUTURE CHILD RESIDENTS TO INDOOR AIR 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 
NWS CHARLESTON, SOUTH CAROUNA 

Route Route EPC Intake Intake 
EPC EPC Selected (Non-Cancer) (Non·Cancer) 
Value Unlla for Hazard Units 

Caleulatlon (1) 
2.68E·04 mg1m· R 1.7E·04 mg.Jkg-day 
3.Q4E·04 mg1m• R 2.0E-04 mg.Jkg-day 
1.40E·04 mgtm• R 9.0E-05 mg.Jkg·day 
S.60E•OS mg1m• R 3.6E-05 mg.Jkg·day 
8.83E·06 mglm' R 5.7E·06 mgll<g·daY 
2.07E·04 mglm' R 1.3E·04 mglkg·day 
USE-OS mglm' R ue-oe mg/leg· day 
7.54E·04 mglm' R 4,SE·04 mgll<g·day 
4.37E·03 mglm' R UE-<>3 mg/kg-day 
1.48E-02 mglm' R 9.SE-03 mgll<g-day 
2.68E-02 mglm' R 1.8E·02 mgll<g·day 
1.0SE-04 mglm' R 6.9E·05 mg.Jkg-day 
5.53E·06 . mglm' R 3.SE-06 mg.Jkg-day 
2.38E-03 mg1m• R 1.SE-03 mg.Jkg·day 
5.39E-<l4 mg1m• R 3.5'E-04 mg.Jkg-day 
5.90E·03 mgtm• R 3.8E·03 mg.Jkg-day 
1.90E·04 mglm' R 1.2E·04 mg.Jkg-day 
8.47E-01 mg1m• R 5.4E-01 mg.Jkg-day 
3.48E·04 mgtm' R 2.2E-04 mnllrl'WiAv 

Reference Reference Reference Reference 
Dose Dose Units Concentration Concentration 

Units 

6.00E·02 mg/kg-day 2.1E·01 mgtm• 

4.00E·03 mg.Jkg-day 1.4E·02 mgtm• 

5.71E·O:Z mglkg•day 2.0E·01 mglm3 

7.00E-01 · mg/kg-day 2.SOE+OO mglm3 

1.14E-03 mg.Jkg·day 4.0E·03 mg1m• 

8.57E·03 mg/kg-day 3.0E-02 mglm3 

2.00E·02 . mg/kg-day 7.0E·02 mg/m• 

5.00E·02 mg/kg-day 1.8E·01 mglm3 

1.40E·02 mg.Jkg-day 4.9E-o2 mglm3 

1,00E·02 mg/kg-day 3.SE-02 mglm' 
5.71E·02 mgll<g·day 2.0E-01 mglm' 
3.00E-01 mg/kg·day 1.1E+OO mglm' 
8.57E·04 mg/kg·day 3.0E·03 mgtm' 
1.40E·01 mg/kg·day 4.9E·01 mgtm' 
1.14E·01 mg/kg-day 4.0E·01 mglm' 

mg/kg·day mglm' 
2.00E-02 mg/kg·day 7.0E-02 mglm' 
1.70E-01 mg.Jkg·day 6,0E·01 mglm' 
2.S&e-02 molka·daY 1.0E·01 molm' 

Total Hazard Index AcroH All Exposure Routes/Pathways 

• 

Hazard 
Quotient 

2.9E·03 
4.9E·02 
1.6E·03 
5.1E·05 
5.0E·03 
1.5E·02 
4.4E·04 
9.7E·03 
2.0E·01 
9.5E·01 
2.9E·01 
2.3E·04 
4.1E·03 
1.1E·02 
3.0E·03 

S.1E·03 
3.2E+OO 
7.8E·03 
4.7E+OO 

4.7E+OO 



• 

Exposure 
Route 

Inhalation 

Scenarlc Tlmeframe; Future 
Medium; Groundwater 
Exposure Medium: Air 
Exposure Point: Indoor Air 
Receptor Population: Resident 
Receptor Age: Child 

Chemical 
of Potential 

Concem 

1, 1,2,2· Tetrachloroethal1e 
1, 1,2· Trichloroethane 
1, 1·Dlchloroethene 

1,2·01chloroeltlane 
1,2·0lchloropropane 
Benzene 
Bromodlchloromethane 

Carbon Tetrachloride 
Chloroform 
cis· 1,2·0!chloroethene 
Dichlorodifluoromethane 
Methylene Chloride 
Naphthalene 
Tetrachlotoethene 

Toluene 

Total 1,2·Dlchloroethene 
trans· 1,2·0ichloroethene 
Trk;hloroethene 
Vinyl Chloride 

Medium 
EPC 
Value 

1.40E·01 
9.30E·02 
1.10E-02 
1.40E·02 

2.00E-03 
3.SOE-02 
4.00E-03 

6.80E-02 
7.70E·01 
2.SOE+OO 
3.80E-01 

1.90E·02 

3.00E·03 
3.30E-01 

9.60E·02 

1.00E+OO 
2.50E-02 
1.30E+02 
2.10E-02 

• 
TABLE 6.16a. CENTRAL TENDENCY EXPOURE (CTE) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF FUTURE CHILD RESIDENTS TO INDOOR AIR 

SWMU 17 • OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA . 
NWS CHARLESTON, SOUTH CAROLINA 

Medium Route Route EPC Selected Intake 
EPC EPC EPC for Risk (cancer) 
Units Value Units Calculation (1) 

mg/L 2.68E-04 mg/m" R 4.9E-06 

mg/I,. 3.04E·04 mg/m3 R 5.6E-OS 
mg/L 1.40E·04 mg/m3 R 2.6E·06 
mglL 5.60E·05 mg/m3 R 1.0E·06 

mg/L 8.83E·06 mg/m3 
R 1.6E·07 

mglL 2.07E"04 mg/m3 R 3.8E·06 
mg/L 1.36E·05 mg/m3 R 2.5E·01 

mglL 7.54E-04 mg/m3 
R 1.4E-05 

mg/L 4.37E-03 mg/m3 
R 8.0E·05 

mg/L 1.48E·02 mg/m3 R 2.7E.Q4 

mg/L 2.56E-02 mg/m3 
R 4.7E-04 

mg/L 1.0BE-04 mg/m3 
R 2.0E·06 

mg/L 5.53E-06 mg/m3 R 1.0E-07· 

mglL 2.38E-03 mg/m3 R 4.4E·05 

mg/L 5.39E·04 mg/m3 
R 9.9E-OS 

mg/L 5.90E-03 mgtm• R 1.1E.Q4 

mg/L 1.90E~04 mglm3 R 3.5E·06 
mg/L 8.47E·01 mglm3 

R 1.6E·02 
mg.IL 3.48E-04 mg/ma R 6.4E-06 

(1) Specify Medlum·Speclfic (M) or Route-Specific (R) EPC selected for risk calculation. 

lndoorGWlnhSWMlJ17ChlldResCTE.xla Table8 

• 

Intake Cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Units Risk 

Units 

mg/kg-day 2.00E-01 (mg/kg-day)" 9.8E·07 
mg/kg-day 5.60E·02 (mg/kg·day)'1 3.1E-07 

mg/kg-day (mg/kg;day)'' 

mg/kg-day 9.10E·02 (mg/kg-day)"' 9.3E-08 

mg/kg-day 6.79E·02 (mglkg-dayr' 1.1E·08 

mg/kg-day 2.70E·02 (mg/kg·dayr' 1.0E-07 

mg/kg-day e.20E.02 (mg/kg·day)"' 1.6E·OB 
mg/kg-day 5.30E·02 (mg/kg·day)'1 

7.3E·07 
mg/kg-day 8.10E-02 (mg/kg·dayf1 

6.5E·06 

mg/kg·day (mglkg·dayr' 

mg/kg-day (mg/kg-day)" 

mg/kg-day 1.65E-03 (mg/kg.day)'' 3.3E·09 

mg/kg-day (mg/kg-dayr' 

mg/kg.day 2.00E·02 (mg/kg·day)'' 8.7E·07 

mg/kg-day (mg/kg·day)"1 

mg/kg-day (mg/kg.day)'' 

mg/kg-day (mg/kg-day)"' 

mglkg-day 7.00E·03 (mg/kg·day)'1 
1.1E·04 

mg/kg-day 3.00E·02 (mg/kg-day)'' 1.9E·07 

1.2E-04 

Total Risk Acrosa All Exposure Routes/Pathways 1.2E-04 

9/22/2005 11 :43 AM 



Expo.ure 
Rout• 

Inhalation 

Scenario Timeframe: Future 

Medium: Groundwater 

ExpOsurll Medium: Air 

Expoaure Point: Air in trench (<15 Int deep) · 

Receptor Populailorl: Construetlor\lexcavatlon Worker 

Receptor AM: Adult 

Parameter Parameter Definition 

Code 

Calr Chemical Concentration in Air 

I Ra lnhalatiol'I Rale of volatiles 

EF Exposure Frequency 

eo Expoeure Duration 

ET ExpoeureTime 

BW Body Weight 

AT-C. Averamno Time (Cancer! 
AT·N Avert1ninn Time !Noncancer\ 

TABLE4.19 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF CONSTRUCTION/EXCAVATION WORKERS TO AIR IN A TRENCH 

SWMU 17 • OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 
NWS CHARLESTON, SOUTH CAROLINA 

Unit• RME RME CTE CTE 
Value Rationale/ . Value Rationale/ 

Reference Reference 

(mg/mi . Derived VDEQ, August 2002 Derived VDEQ, August 2002 

(maA'lr) 2.5 USEPA RegiOl14, May2000 1.5 USEPA, August 1997 

(daytlyear) 30. Profesalonal Judgement 30 Prolesslonal Judgement 

(years) 1 Professional Judgement 1 Prolenlonal Judgement 

(hr/day) B USEPA Region 4, May 2000 B USEPA Region 4, May 2000 

(kg) 70 USEPA Region 4, MaY 2000 70 USEPA Region 4, May2000 

(dawl 25.550 USEPA, December 1989 25,550 USEPA. December 1989 
rdavs) 365 USEPA, December 1989 365 USEPA, December 1989 

Daily Intake Calculations 
Inhalation Intake= (I Rax ET x EF x ED) I (BW x AT) 

Cancer Inhalation lntake(RME) = 3.35E·04 
Noncancer Inhalation lntake(RME) = 2.35E·02 

Cancer Inhalation lntake(CTE) = 2.01 E·04 
Noncancer Inhalation lntake(CTE) = 1.41 E-02 

Constw.rlskVAtrenc;hSWMU17 .xis Tabl&4..1 • 

Intake Equ11tlon/ 
Model Name 

Chronic Daily Intake (COi) (mg/kg-day)= 

!.;§Ir l! IRll!! Iii! x fiF Ii EQ 
BWxAT 



Exposure 
Route 

lnhalatlon 

Scenario Tlmelrame: Future 
Medium: Groundwater 
~re Medium: Air 

re Point Air In trench (<15 feet deep) 
Populallon: ConetrvcflolllExcavatlon Worker 

or e: Adult 

Chemical Medium 
ol Polendal EPC 
Concem Value 

1, 1 ,2,:2-Tetrachloroelhane UOE-01 

1, 12·Trichloroelh<lne Q.30E-02 

1, 1 ·Dlchloroethene 1.10E-02 

1.2·Dlchloll)ethane 1.«>S-02 

1.2·01chloroPropane 2.00E.03 

3.SOE-02 1§:-- 4.00E-o3 

ach!Orlda UOE·02 

olorm 7.70E-01 

cis· 1 ,:2-Dlchloroelhene 2.SOE+OO 

OlchJOTodilluOAArul!hane 3.80E./l1 

Methylene Chloride UOE-02 

Naphthalene 3.00E-03 

T&trachloroetheM 3.30E.()1 

Toluene 9.SOE-02 

1,2·Dichloroethena, Total 1.00E+OO 

i=~r~thane 
2.50E·02 

1.30E+02 

ride 2.10E·02 

(total) 

Medium 
EPC 
Unilll 

mg/I. 

mg/I. 

mgll. 

mgll. 

mg/I. 

mg/I. 

mg/I. 

mgll. 

mg/I. 

mg/I. 

mg/L 

mg/I. 

mgll. 

mgll. 

mg/I. 

mgll.. 

mg/I. 

mg/I. 

mg/L 

• 
TABLE 7.19. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON.CANCER HAZARDS 
EXPOSURE OF CONSTRUCTION/EXCAVATION WORKERS TO AIR IN A TRENCH 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL. AREA 
NWS CHARLESTON, SOUTH CAROLINA 

Route Route EPC Intake ·Intake 
EPC EPC Selected (Non.Cancer) (Non.Cancer) 
Value Units for Hai:ard Units 

Caiculalion ( i) 

3A7E-03 mg/m• R 8.1E·05 rnglkg-day 

2.82E-03 mg1m• R UE-05 mg/kg·day 

4.14E-04 mg1m• R li/.7E·06 mg/kg·day 

4.93E-04 mg/m• R 1.2E·05 mg/kg·day 

6.84E·05 mglm3 R 1.6E-06 mg/kg-day 

1.45E./l3 mglm3 R 3.4E-05 mg/kg·day 

1.12E.04 mglm' R 2.llS.()6 mg/kg-day 

2.03E..Q3 mglm' R 4.SE-05 mg/kg·day 

2.ssE-02 mglm' R S.OE-o4 mg/kg-day 

9.29E./l2 mglm' R 2.2E./l3 mg/kg-day 

1.2SE-02 mg1m• R 3.oe-04 mg/kg-day 

7.45E./l4 mglm' R 1.7E·05 mg/kg-day 

8.80E./l5 mglm' R 2.1E·06 mglkg-day 

. 9.4SE-03 mglm' R 2.2E-04 mg/kg·day 

3.76E-03 mglm' R 8.SE-05 mg/kg-day 

3.72E./l2 mglm• R a.7E·04 mg/kg·day 

9.37E-04 mg1m• R 2.2E·05 mg/kg·day 

4.1EIE+oo mglm3 R 9.BE./l2 mg/kg-day 

9.114E-04 mglm'· R 2.3E..OS mg/kg-day 

• 

Reference. Reference Relaience Rel ere nee Hazard 
Dose Dose Unl!S Concentration Concentration Quotient 

Units 

e.ooe-02 mg/kg-day 2.10E-01 mglm3 1.4E·03 

4.00E-03 mglkg·day 1.4oe-02 mglm3 1.7E·02 

5.71E-02 mg/kg·day 2.00E·01 mglm' 1.7E·04 

7.00E-01 mg/kg-day 2.SOE+OO mg/m3 1.7E·05 

1.14E-03 mglkg-de.y 4.0E.o3 mglm3 1.4E·03 

8.57E·03 mg/kg-day 3.0E-02 mg/m3 · 4.0E·03 

2.00E·02 ~-day 7.0E-02 mglm3 1,3E·04 

S.OOE-02 mg/kg-day 1.SE-01 mglm' ~.5E·04 

1.40E-02 mg/kg·day 4.9E-o2 mglm3 4.3E·02 

1.00E·02 mg/kg·day 3.SE-02 mg/m3 2.2E·01 

5.71E-02 mglkg-day 2.0E-01 mg1m• 5.3E·03 

3.00E.(11 mglkg-day 1.1E+OO mg/m3 5.BE·05 

8.57E./l4 mglkg·day 3.00E·03 mglm3 2.4E·03 

1.40E-01 mglkg-day 4.90E·01 mg/m3 1.6E·03 

1.14E-01 mg/kg-day 4.00E;01 mglm' 7.7E·04 

mg.il<g·day mg/m~ 

2.00E-02 mg/kg.day 7.00E·02 mglm' 1.1E·03 

1.70E./l1 mg/kg-day 6.00E·01 mglm' 6.6E·01 

2.88E·02 mg/kg-day 1.00E-01 mg/m3 8.1E·04 

6.8E·01 

Total Hazard Index A.croH All Expoeure Routes/Pathway111 8.8E·01 
(1) Specify Medium.Specific (M) or Route-Specific (R) EPC selected for hlll:llrd· calculallon. . 
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Expo$1Jre 
Route 

lnhalatlo11 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Air 

TABLE 8.19. REASONABLE MAXIMUM EXPOSURE (AME) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF CONSTRUCTION/EXCAVATION WORKERS TO AIR IN A TRENCH 

SWMU 17 ·OLD SOUTHSIDE MISSILE ANO WASTE OIL DISPOSAL AREA 
NWS CHARLESTON, SOUTH CAROLINA 

Exposure Point: Air in trench (<15 feet deep) 
Receptor Popula~on: Constructlon/Excavatlon Worker 
Receotor Aae: Adult 

Chemical Medium Medium 
of Potenllal EPC EPC 

Concern Value Units 

i , 1,2.2· T etrachlorOettiane 1.40E-01 mg/L 

1, 12· Trtcllloroethal!e 9.30E-02 mg/L 

1, 1·01Chlorbelhena 1'.lOE-02' mg/L 

1,2·01chloroelhane 1.40E-02 mg/L 

1 .2·Dlohloropropane 2.00E-o3 mg/L 

Benzene 3.50E·02 mg/L 

Bromodlohlorornethane 4.00E·03 mg/L 

Carbon Tetrachloride 6.BOE-02 mg/L 

Chloroform 7.70E-01 mg/L 

cls• 1,2·Dlohloroethene 2.50E+OO mg/L 

Olohlorodiltuorornethane 3.BOE-01 mg/L 

Methylene Chloride 1.90E-02 mg/L 

Naphthalene 3.00E-03 mg/L 

· Tetrachloroethene 3.30E-01 mg/L 

Toluene 9.eoE-02 mglL 

1,2-0lchlo!oethene,Total 1.00E'l-00 mg/L 

~1.2·01chloroethene 2.50E·02 mg/L 

Trlchloroelhene 1.30E+02 mg/L 

Vinyl Chloride 2.10E-02 mg/L 

(total) 

Rou_te Route EPC Selected Intake 
EPC EPC for Risk (Cancer) 
Value Unlta Calculalion (1) 

3.47E-03 llllJ/ln" R UE·06 

2.82E-03 llllJ/ln' R 9.4E·07 

4 .. 14E-04 mglm3 R 1.4E-01 

4.93E·04 . mglm3 R 1.7E·07 

6.84E-05 mglm' R 2.3E-08 

1.45E-03 mglm3 R 4.9E·07 

1.12E-04 mgtm• R 3.8E·08 

2.03E·03 mgtm• R 6.SE-07 

2.56E-02 mgtm• R 8.6E-OS 

9.29E-02 llllJ/ln" R 3.1E-05 

1.2BE-02 mgtm• R 4.3E·06 

7.45E-04 mgtm• R 2.5E·07 

8.80E·05 mgtm• R 3.0E·oa 

9.48E-03 mgtm• R 3.2E-06 

3.76E,Q3 mglm' R 1.3E•OEI 

$.72E-02 mg/ma R 1'.2E·05 

9.37E-04 mglm3 R 3.1E·07 

4.19E'l-OO mgtm• R 1.4E-03 

9.84E-04 mg/m3 R 3.3E-07 

( 1) Speelfy Medium-Speelflc (M) or Route-Spec~IC (R) EPC 6&1eoted for risk calculation. 

ConstW.rlskVAtrenchSW~U17.xls Tables • 

Intake Cancer Slope cancer Slope Cancer 
(Cancer) Factor Factor Unite Risk 

Units 

mg/kg-day 2.00E·01 (mg/kg·dayr' 2;3E·07 

mg/kg-day 5.60E-o'2 (mg/kg-day)'' 5.3E·06 

mg/kg·day (mg/kg-day)" 

mg/kg·day 9.10E·02 (mg/kg-day)"' 1.5E·08 

mg/kg·day 6.1'9E-02 (mglkg-dayr' 1.6E·09 

mg/kg·day 2.70E-o2 (mg/kg-day)" 1.3E·08 

mg/kg·day 6.20E·02 (mg/kg-day)" 2.3E·09 

·mg/kg-day 5.30E·02 ' (mg/kg-day)'' 3.6E·08 

mg/kg·day 8.10E-02 (mg/kg-day)'' 7.0E·07 

mg/kg-day (mg/kg-day)'' 

mg/kg-day (mg/kg·day)" 

'mg/kg-day 1.65E·03 (mg/kg·day)'' 4.1E·10 

mg/kg·day (mg/kg·day)"' 

mg/kg·day 2.00E·02 (mg/kg-day)" 6.4E·08 

mg/kg·day . (mglkg-dayr' 

mg/kg·aay. (mg/kg-day)'' 

mg/kg-day (mg/kg-day)'' 

mg/kg-day 7.00E-03 (mg/kg-day)" 9.8E·06 

mg/kg-day 1.50E·02 {mg/kg-day}" 4.9E·09 

1.1E·05 

TOlal Rlak Acro11 All Expo•ure RoutetJPathwaya 1.1E·05 

9/221. :36 AM 
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Exposure 
Ro<rte 

lnhalatiOn 

Scenario Tlmefrarmt: Future 
Medium: Groundwater 
Expoeure Medium: Air. 
EICpOiure Point Air In trench (<15 feet deep) 
Recep!Or Populallon: Constructlon/Exc!lvation Worl<er 
Receptor Aoe: AdUh 

Chllmlcal Medium 
Of Potential EPC 

Concern Value 

1, 1,2.2· T etrachloroelhane 1.40E-01 

1, 12· Trlchloroelhane 9.30E--02 

1.1·Dlchloroelh- . 1.1oe-02 

1,2·01chforoelhane 1.40E..OZ 

1,2·Dlchloropropane 2.00E--03 

Benzene 3,SOE·02 

eromodidiloromelhane 4.ooe-oa 
Carbon T etrachklrlde 5.SOE-02 

Chloroform 7.70E-01 

lchloroethene 2.SOE+OO 

~ane 3.SOE-01 

Methylene Chloride UOE-02 

Naphthalene 3.00E--03 

Tetrachloroethene 3.3oe-01 

Tolu- 9.SOS·02 

1,2·Dlchloroelhene,Total 1.00E+OO 

118n&-1,2•Dlchloroelhllne 2.SOE-02 

Trichklroelhene 1.30E+02 

Vinyl Chlorlda 2.1oe-02 

!total) 

Medium 
EPC 
Units 

mg.IL 

m9fL 

mglL 

mg/L 

mg.IL 

mg/L 

mg/L 

mglL 

mg/L 

mg.IL 

mglL 

mw\: 

mg/L 

mglL 

mg/L 

mg/L 

mglL 

mglL 

mglL 

• 
TABLE 7,19a. CENTRAL TENDENCY EXPOURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSURE OF CONSTRUCTION/EXCAVATION WORKERS TO AIR IN A TRENCH 

SWMU 17 ·OLD SOUTHSIDE MISSILE ANO WASTE OIL DISPOSAL AREA 
NWS CHARLESTON, SOUTH CAROLINA 

Route Route EPC lnlal<e Intake 
EPC EPC Selected (Non-Cancer) (Non-Cancer) 
Value Unit& tor Hazard Units 

Caleulallon (ll 

3.47E·03 mg/m• R 4.9E·05 mg/kg-day 

. 2.B2E·03 mglm' R 4.0E-05 mg/kg-day 

4.14E--04 mg1m• R UE-06 mg/kg-day 

4.93E-04 mglm' R 6.SE-oEI mglkg·day 

6.ll4E·05 rrig!m" R 9.&E-07 mg/kg-day 

1.45E-03 mglm' R 2.0E·05 mg/kg-day 

1.12E·04 mglm' R 1.6E-OS mg/kg-day 

2.03E-03 m9/m" R 2.9E-05 mg/kg-day 

2.58E-o2 mglm' R 3.6E·04 mglkg·day 

9.29E·02 mglm' R 1.3E-03 mg/kg-day 

USE--02 mg1m• R 1.SE--04 mg/kg-day 

7.45E--04 mgim" R 1.0E-OS mg/kg-day 

8.SOE·O& m9fm' R UE-06 mg/kg-day 

9.48E·03 mgtm• R 1.3E--04 mg/kg-day 

3.765-03 mglm' R 5.35-05 mg/kg-day 

3.72E..OZ mglm' R UE-04 mg/kg-day 

9.37E--04 mg1m• R 1.3E-05 mg/kg-day 

4.19E+OO mg1m• R 5.9E-o2 mg/kg-day 

U4E--04 mgtm' R 1.4E-05 mg/kg-day 

• 

Reference Reference Reference Reference Hazard 
Dose Dose Unlll Concentration Concentration Quotient 

Uni!& 

6.00E-02 mg/kg-day 2.10E-01 mglm' 8.1E-04 

4.00E-03 mg/kg·day 1.40e-02 mglm' s.ae;.03 

5.71E-02 mg/kg-day 2.00E-01 mglm' 1.0E·04 

7.00E-01 mglkg·day 2.soe+oo mglm'· 9.9E·06 

1.14E-03 mg/kg-day 4.0E·03 mglm' 8.45-04 

S.57E-03 mg/kg-day 3.0E-02 mglm' 2.4E.03 

2.00E-02 mg/kg-day 7.0E-02 mglm' 7.9E-05 

5.00E--02 mg/kg-day 1.se-01 mglm' 5.1E·04 

1.4-0E-02 mg/kg·day 4.9E-02 mg/m3 2.65-02 

1.00E-02 mglkg;day 3.5E-02 mg/m3 1.3E·01 

5.71E..OZ mg/kg-day 2.oe.01 mglm3 3.2E·03 

3.00E-01 mg/kg-day 1.15+00 mg/m3 3.SEi-05 

S.575--04 mg/kg-day 3.00E--03 mglm3 1.4E·03 

1.40E-01 mg/kg-day 4.90E-01 mglm' 9.55·04 

1.14E·01 mg/kg-day 4.00E-01 mglm' 4.6E-04 

mg/kg-day mg/m3 

2.ooe-02 mg/kg-day 7.00E-02 mglm' 6.6E·04 

1.?0E•OI mg/kg-day 6.00E-01 mglm' 3.55-01 

2.S6E·02 m9fkg-day 1.00E-01 mglm' 4.95-04 

5.35·01 

Total Huard lndH Aorolia All Expoaure Routea/Pethw•v• S.3!-01 
(1) Specify Medium.SpeQlfic (M) or Ro\lle·Speolftc (R) ~PC selected for tiuald caltulatlon. 

ConstWGWlnhrlskVAtrenchSWMU17CTe.lds Table7 912212005 11 :36 AM 



Eiq:>oeura 
Roule 

Inhalation 

Scenario Tlmelrame: Future 
Medium: Groundwater 
Exposure Medium: Air 

TABLE 8.19a. CENTRAL TENDENCY EXPOURE (CTE) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF CONSTRUCTION/EXCAVATION WORKERS TO AIR IN A TRENCH 

SWMU 17 • OLO SOUTHSIDE MISSILE ANO WASTE OIL DISPOSAL AREA 
NWS CHARLESTON. SOUTH CAROLINA 

Exposure Point: Air In trench (<15 feet deep) 
Receptor Populatlon: Construction/Excavation Worker 
Receptor Aae: Adult 

Chemical Medium. Medium 
of Potential EPC EPC 

Concern Vatu.e Units 

1, 1,2,2· T etracllloroettlane 1.40E·01 mg/L 

1, 12· Trichloroethane 9.30E·02 mg/L 

1, 1 ·Dlchloroetnene 1.10E·02 mg/L 

1,2·Dichloroetnane UOE-02 mg/L 

1,2·Dlcl'lloropropane 2.00E-o3 mg/L 

Benzene 3.SOE-02 mg/I. 

erOmodichlorornethane 4.00E·03 mg/L 

Carbon Tetrachlorlde 6.80E·02 mg/L 

Chloroform 7.70E-01 mg/L 

ois-1,2·0icllloroe!hene 2.50E+OO mg/L 

Olehlorodifluoromethane 3.80E·01 mg/L 

Methylene Chlorlde 1.90£.02 mg/L 

Naphthalene 3.00E-00 mg/L 

T etrachloroethene 3.30E·01 mg/L 

Toluene 9.SOE-02 mg/L 

1,2·Dichforoethene, Total 1.00E+OO riigll. 

trans-1,2·0ichloroethene 1!.50E·02 mg/L 

1::=::8 1.30E+02 mg/L 

2.1oe,02 mg/L 

(total) 

Route Route EPC Selected Intake 
EPC EPC . for Risk (Cancer) 
Value Unllll Calculation ( 1) 

3.47E.03 mg1m• R 7.0E-07 

2.82E-03 • mg1m• R 5.7E-07 

4.14E·04 mgtm• R 8.3E-OS 

4.S3E·04 mglm' R 9.9E·08 

6.84E·05 mglm' R 1.4E·08 

1.45E..()3 mgtm• R 2.9E·07 

1.12E·04 mglm' R 2.3E-OS 

2.03E.Q3 mglm' R 4.1E-07 

2.58E-o2 • mgtm• R 5.2E-06 

9.211E·02 mglm' R 1.9E.OS 

1.2SE.o2 mg1m• R 2.6E·06 

7.45E-04 mg1m• R 1.5E-07 

8.SOE.OS mgtm• R 1.8E·08 

9.48E.03 mgtm• R 1.9E•08 

3.78E·03 mg1m• R 7.6E.Q7 

3.72E·02 mg1m• R 7.5E·06 

9.37E·04 mg/m• R 1.9E-07 

4.19E+o0 mglm' R 8.4E-04 

9.84E·04 mgtm• R 2.0E-07 

(1) Specify M&dlu~c (r.4) or Roule-SpectfHl (R) ePC selected for risk calculatlon. 

ConstW.rlskVAtrenehSWMU17CTE.ids Table8 • 

Intake Cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Units Risk 

Units 

mg.lkg.day 2.00E·01 (mlJl1<g·davr' 1.4E·07 

mg.lkg.day 5.60E-02 (mg./kg·day)'' 3.2E·08 

mg.lkg·day (mg.lkg.day)"' . 

mg.lkg·day 9.10E-02 (mg.lkg.day)"' 9.0E·09 

mg.lkg·day 6.79E·02 (mg.lkg·dayr' 9.4E·10 

mg./kg·day 2.70E·02 (mg.lkg-day)"' 7.9E·09 

mg.lkg·day 8.20E·02 (mg.lkg.day)'' 1.4E·09 

mg.lkg·day 5.30E·02 (mg.lkg-dayf' 2.2E·08 

mg.lkg.day a.10E·02 (mg.lkg.dayf' 4.2E·07 

mg.lkg.day (mg.lkg.day)'' 

mg./kg·day (mg.lkg-day)'1 

mg,'1<g.day 1.85E·03 (mg.lkg.day)" 2.5E·10 

mg.lkg-day (mg.lkg-day)'' 

mg.lkg-day 2.00E-02 (mg.lkg-day)"' 3.8E·08 

mglltg.day (mg.lkg-dayr' 

mg.lkg.day (mg.lkg·devr' 

mg./kg·day (mg.lkg-day)'1 

mg.lkg.day 7.00E-03 (mg,'1<g-day)'' 5.9E·06 

mg.lkg.day 1.50E-02 (mg.lkg.day)'' 3.0E·Oll 

6.SE-06 

Total Riek AcroH All Expoaure Routes/Pathwayw 6.6E·06 
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Table 3.8 Exposure-point concentrations 
(Inhalation) for construction/utlllly workers 

In a trench: 
Groundwater less than 15 feet deep 

Volatile oraanlc Compounds 1vv< sl 
1,1 ,2,2·Tetrachloroelh1ine 
1, 12·lncn1oroet1111ne 
, 1•1.111Jmoroethene 

1,2-01ch1oroe1nane 
1,2·1.11cnlor"""ooane 
"""zene 
3romodlcnloromelhane 
..,.,""" T etrsohlorlde 
;nloroio rm 
ls-1 ,2· 1cmoroemene 
1chor muoromethane 

~·t "" e ~"'nae 

aor tnaene 
etrach oroetnana 
oluene 
,2-u1cmoroetnene, T ota1 
ral'IS· 1 ,2·u1cnloroethene 
nomoroetnene 

llnY11;moride 

9/23/2005 

CALCULATION OF AIR CO.TRATIONS IN ATRENCH 
SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE DISPOSAL AREA 

NWS CHARLESTON, SOUTH CAROLINA 

For Mass-T ransler Coefficients For Emission Flux and Concentration In Trench Trench dimensions 

Kg,H20 0.833 cm/s K:;F1 1.00E·03 L/cm3 ength 

MWH20 18 CF2 1.00E+04 <:m2/m2 

Kg,02 '0.002 cm/s CF3 3600 slhr Width 

MW02 32 i= 1 

T T7 F f4.CH 360 hr-1 Depth 

T 298 K 

R 8.20E·05 atm.m3/mol·K Wldth/O&pth 

Gas· Phase Liquld-Pllase Overall Concentration 
Molecular Henry's Law Mass Transfer Mass Transfer Mass T ransler of Contaminant 

CASNo. Weight Con Slant Coefficient Coefficient Coefficient In Groundwater 
MWI Hi KlG KIL Ki Cgw. 
glmol atm·m3/mof cmls cm/s cm/s ug/L 

• 79.34.5 187.85 3.45 -04 3.94E•01 8.73E·O• 7.55E-04 1.40E+o2 
7...uu-5 133.40 9,1;,1 ,..,. 4.28 ·01 9.80E·O' 9.23E-04 9,;,u.,.+o1 
75-35-4 J . 9El.94 2.61 -02 4.74 01 1.15-.. 3 1.15E•03 1.10E+o1 
107-IJ6.2 98.98 9,,,,, '""" 4,7 ·"' 1.14E·03 1.01i;;.ri.;. 1,4U.,.+Q1 
78-87-S 112.99 2.80 ·03 4.50 -01 1.0llE-03 1.04E·03 2.uut +oo 
71 .. 13-2 78.11 5.55E-03 5.09 -01 1.28E·03 1.271:·03 3.50 c+u1 
75-27-4 163.83 1.60E·03 3.98 ·01 8.84E·04 8.55E·04 4. JUI +oo 
56-23-5 153.82 3.04E·02 4.06 ·01 9.12E·04 9.11E·J4 a.eo +01 
87-66-3 119.:<>< 3.67E·03 4.42 ·01 1.04E·03 1.02E·03 7.70E+02 
156·59·2 98.94 4.08E·03 4.74 ·01 1.15 .03 1. 13 .03 2.50E+03 
(:)•25·2 120.92 1.00 ·01 4.40 -01 1.03 ~" 1.03 ·03 3.80t+02 
75·01i12 84.93 2.19 .()3 4.95 ·01 1.23 .()3 1.19 ·03 1.90>-...r 1 
91·20·3 128.17 4.63 .Q4 4.32 •01 9.99 -04 8.95 ·04 3.00E+OO 
127·1!·4 185.63 1.~ -02 3 .. 96 ·01 8.79 ·04 6.76 -04 3.30E+02 
10B•B!·3 92.14 8.64 .()3 4.82 -01 1.18 ·03 1.17 -03 9.SOE+01 
540·59-0 96.94 4.08 ,03 4.74i:-u1 1. 15E·03 1.1 .. .-00 1.00E+03 
156-60-5 96:94 9.38 ·O< 4.74E-01 1. 15E·03 1. 14E-OO 2.50E+01 
79-01·6 131.39 1.03 -02 4.28E.Q1 9.87E·04 ll.82E·Cl'I Lrut:+05 
f:>-111·4 "·· 82.50 2.70E·02 5.49E.Q1 1.43E•03 1.43E·.03 2.10E+o1 

1 of 1 

• 
8 ft 

2.44 m 

11 ft 

3.35 m 

10 ft 

3.05 m 

1.10 

Concentration 
Volalillzation of Contaminant 

Factor In Trench 
VF Ctrench 

L/m3 uglm3 

:2.4Ht!,.U~ 3.47E+oC 
3.03E-02 2.82E+OC 
3.78E·02 4.14E·01 
3.52E·02 4.,, ...... 01 
3.42E·02 6.84E·O< 
4.15E..02 1.45 +oc 
2.80E·02 1.12 E-01 
2.99E·02 2.03 +OC 
3.35E·02 2.56 :+01 
3.72 ·02 9.29E+01 
3.37 ·02 1.28E+o1 
3.92 ·0• 7.45E·01 
2.93 -02 6.SOt·O 
2.87 ·02 9.46!:.+o! 
3.83 ·02 3.76E+rn: 
3.72 ·02 3.72E+01 
3.75 ·02 9.37E·01 
3.22 ·02 4.19E+O 
4.68E·02 9.84E·01 



Expoaure 
Route 

lng .. tton 

Dermal 

• 

Scenarlo Timelrame: Fulure 
Medium: SUtface Water 

Exposure Medium: Sulface Water 

Exposure Point: Entlre SWMU 17 
Receptor Population: . Trespl!Slers 

Receptor A e: Adolescent • 16 ats) 

Parame~ Parameter Definition 

Code 

Cw ChemlQal Concentration In Water 
IA lnoestlon Rate of Surface Water 
EF ExpQeUre Fraau&ncv 
EO Exposure Duration 

ET Exposure Time 

BW BcdvWelaht 
AT-C Averaalng Time (Cancer) 
AT·N Averaging Time (Noncani;er) 

Cw Chemical Concentration In Waler 
A Skin SUtface Area 

DAevent Absorbed Ooae per Event 
EV Event Freauencv 
ED ElC!lOllure Duration 

~reauencv 
Event 

I' Thne to reach steadv state 
T LMThne 

B Bunne Model Constant 
KD Permeability Coefficient lrolil Water 
BW BntlvWelght 

AT.C Averaging Time (Cancer) 

AT·N Averaaina Time (Non.cMcer) 

TA8LE4.20 
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF 

ADOLESCENT TRESPASSERS TO SURFACE WATER 
SWMU 17. OLD SOUTHSIDE MISSILE AND WASTE on. DISPOSAL AREA 

NWS CHARLESTON, SOUTH CAROLINA 

Units AME AME 
Value Rationale/ 

Reference 

(mg/L) M!lxlmum USEPA, Oecembiir 2002 
(l!ht) 0.01 USEPA Aealon 4, May 2000 

(davaivear) 30 Prcleaalonal Judgment 

(vears) 10 USEPA Region 4, May 2000 

(hr/day) 1.5 USEPA, August 1997 

(ka) 45 USEPA Region 4, May 2000 

(days) 25550 lJSEPA. December 1969 
(days) 3650 USEPA; December 19S9 

moJL Maximum U$EPA.December2002 
cm• 3.aao USE PA, August 1997 

mgtcm•·evtnt chen'.llcaJ..speclflc USEPA, July 2004 

eveotfdav 1 Professional kmement 

VllSl!I 10 USEPA Aealon 4, Mav 2000 
dalllWaar 30 Prcfesalonal ludaement 
hour/event 1.5 USEPA. August 1997 

hour/event chemical-sD8clflc USEPA. July 2004 

hour/event chem USEPA, July 2004 

dimensionless chemical-specific USEPA. July 2004 

crnJhour chemfcal'80eclfic USEPA, July 2004 

kg 45 USEPA Reakm4, May 2000 
davs 255.50 USEPA; Oecember 1989 

days 3650 USEPA, December 1989 

uauy intake S(a!qu1~t1ons 
Ingestion Intake= (I gw x EF x ED) I (BW x AT) 
Dermal Intake = (A x EV x ED x EF) I (SW x AT) 

CTE CTE 
Value Ratlon11le/ 

Ref are nee 

Maximum USEPA, December 2002 

0.01 USEPA Aealon 4, May 2000 
30 Profeaslonal Judgment 

5 Professional Judgment 

1 USEPA. August 1997 

45 USEPA Region 4, May 2000 

25550 USEPA, December 1989 
1825 USEPA. December 1989 

Maximum USEPA, December 2002 
3,280 USEPA, August 1997 

chemlcal'speclflc U.SEPA. July 2004 
1 Proleulonal ludo•ment 
5 USEPA. Mav 1993 
30 Prclenional «•tlnement 
1 USEPA, Aug11$11997 

chemical-sDeclHc USEPA. July 2004 

chemlcal-.s=lc rSEPA, July 2004 
chem I 2004 

chem I 2004 
45 USEPA Region 4, May 2000 

25550 USEPA. December 1989 

1825 USEPA, December 1989 

Cancer Ingestion Intake( AME) = 3.91 E-06 · 
Noncancer Ingestion lntake(RME) = 2.74E·05 

Cancer Ingestion lntake(CTE) = 1.30E·06 
Noncancer Ingestion lntake(CTE) = 1.83E·05 

Cancer Dermal lntake(RME) = 8.56E·01 
Noncancer Denna! lntake(AME) = 5.99E+OO 

Cancer Dermal lntake(CTE) = 4.28E-01 
Noncancer Dermal lntake(CTE) = 5.99E+OO 

• 

Intake Equation/ 

Model Name 

Chronic Oally Intake (COi) {mg/kg-day)= 

Q1n!B ~lilI51iiE~ lil.l 
BWxAT 

The equations and parameters for 

for estimating DAevent and the chemical-
specific dermany ab!iorbed dose from 
water (DAO) are provided In Section 6.2.4.< 
of the text. 

USEPA, July 2004 



• • 
CALCULATION OF DAevent ·EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
ADOLESCENT TRESPASSERS ·REASONABLE MAXIMUM EXPOSURE (AME) 

SITE NAME: 
LOCATION: 
DATE: 

REFERENCES : 

OERMAC CONTACT: 

[CHEMICAL 

I Antimony 
11ron 
ManaaneH 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 
NWS CHARLESTON, SOUTH CAROLINA 

09122/06 

US EPA J I 2004 .. I UIY 

DAO .. (OAevent x EV x ED x EF x A )/(BW x AT) FOR INORGANICS: 

FOR ORGANICS: 

WHERE: DAD "' DERMALL Y ABSORBED DOSE (MG/KG/DAY) 
DAevent =ABSORBED DOSE PER EVENT (MG/CM 2/EVENT) 

A• SKIN SURFACE AREA AVAILABLE FOR CONT ACT(CM 2
) 

EV .. EVENT FREQUENCY (EVENTS/DAY) 
ED• EXPOSURE DURATION (YEARS) 
EF = ExPOSURE FREQUENCY (DA YSIYEAR) 

BW •SOOY WEIGHT(KG) 
AT• AVERAGING TIME (DAYS) 

. 
SWCONC. ORGANIC OR l" (HR) tevent T(HR) 

(mnlLI INORGANIC? 
5.5uc.()3 I 1.50E+OO· 
2.7.4E+OO I 1.SOE+OO 
1.6111:-01 I 1.SOE+OO 

• \ 

OAevent • Kp x C x tevent x CF 
IF tevent < t•, OAevent • 2FA x Kp x C x CF x (GT x teventl3.1416)o.s 

IF !event > t'. DAevent ,. FA x Kp x C x CF x ((tevenV(1 + B)) + (2T x ((1+38+3132)/(1 + 6)2
))) 

WHERE: FA .. FRACTION ABSORBED (DIMENSIONLESS) 
Kp =PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C'"' CONCENTRATION OF CHEMICAL IN WATER (MGIL) 
!event" DURATION OF EVENT (HR/EVENT) 
CF= CONVERSION FACTOR .(1LJ1000 CM 3

) 

r •TIME IT TAKES TO REACH STEADY·STATE (HOUR/EVENT) 
T = LAG TIME (HOUR/EVENT) 
B •BUNGE MODEL CONSTANT (DIMENSIONLESS) 

Kp(CMIHR) B FA DAevent 

1.00E-03 I 1 8.25E.09 
1.00E·03 I 1 4.11E.06 
1.00E.03 I . l 2.54E.07 



E)(j)OllUre 
Route 

lngMtion 

Dermal 

Scenario Tlmelrame: Future 
Medium: Sulface Water 
Expogure Medium: Surface Water 
ExpOSUre Point: . Enllt& SWMU 17 
Receptor Population: Treapaaeera 
R tor A : Adolescent (7 • 1 e ears) 

Chemical Medium 
ol Potential EPC 

Concem Value 

Antimony 5.50E-03 

Iron 2.74E+OO 
Monnanne 1.69E·01 

(totall 

Antimony S•SOE-03 
Iron 2.74E+OO 
ManruonAse 1.•.01 

(total) 

TABLE 7.20 • REASONABLE MAXIMUM EXPOSURE (AME) 
CALCULATION OF NON·CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE WATER 

SWMU 17 • OL.D SOUTHSIDE MISSILE ANO WASTE OIL DISPOSAL AREA 

NWS CHARLESTON, SOUTH CAROLINA 

Medium ROUie Route EPC Intake Intake Reference 
EPC EPC EPC Selected (Non.Caneer) (Non·Cancer) Does 
Urifts v.iue Unit$ forHaard Unlls 

Calculation (1) 

mglL 5.SOE-03 mglL M 1.5E-07 mg/kg-day 4.00E·04 
mglL 2.74E+QO mglL M 7.5E·05. mg/kg-day 3.00E..01 
mall 1.69E·01 mnll M 4.6E·06 ~n-day 2.40E"°2 

mglL 5.ISOE-oa mglL M 4.9EHl8 mg/kg-day 6.00E..05 
mg/I. 2.74E+OO mg/I.. M 2.5E·05 mg/kg·day 3.00E.01 
mall.. 1.69E..01 mglL M 1.5E·Oll mn!lm.dav· 9.eOE..04 

Referanee Reference Reference 
Dose Unllll Concentration Concentration 

Units 

mg/kg.day NA NA 

rng/kg·day NA NA 

mn!k"'dav NA NA 

mg/kg·day NA NA 

mg/kg-day NA NA 

mo/Im.day NA NA 

Total Hazard Index Acrosa All Exposure Routea/Pathways 
(1) Specify Medlum-Spec;lfte (M) or Route-Specffll: (Fi) EPC &elected ~r hazard ealculatlon. 

• •• 

Hazard 
Quotient 

3.8E·04 

2.5E·04 

1.9E·04 

8.2!-04 

8.2E·04 

8.2E·05 
1.6E·03 

2.SE·03 

3.3E-03 

• 



• 

Exposure 
Route 

Ingestion 

Dermal 

• 
TABLE 8.20 ~ REASONABLE MAXIMUM EXPOSURE (AME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE WATER 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Scenario Timeframe: F4ture 
Medium: Surface Water 
Exposure Medium: Surface Water 
Exposure Point: Entire SWMU 17 
Receptor Popuiatlon: Trespassers 

: Adolescent (7 • 16 years) 

Chemical Medium 
of Potential EPC 

Concern ValUe 

Antimony 5.SOE-03 
Iron 2.74E+OO 
Manganese 1.69E-01 
(total) 

Antimony 5.50E·03 
Iron 2.74E+OO 
Manganese 1.69E·01 
(total) 

. 

Medium 
EPC 
Units 

mg/L 
mg/L 

mg/l 

mg/l 
mg/L 

mg/L 

NWS CHARLESTON, SOUTH CAROLINA 

Route Route EPC Selected Intake Intake 
EPC EPC for Risk (Ganeer) (Cancer) 
Value Units Calculation (1) Units 

5.50E-03 mg/L M 2.2E·OS mg/kg.day 
2.74E+OO mg/l M 1.1E·05 mg/kg-day 
1.69E·01 m!J/L M 6.6E·07 mg/kg.day 

5.506·03 mg/l M 7.1E·09 mg/kg.day 
2.74E+OO mg/l M 3.5E·06 mg/kg-day 
1.69E·01 mg/L M 2.2E·07 mg/kg·day 

Cancer Slope Cancer Slope 
Factor Factor Units 

(mg/kg-dayr 
(mg/kg.day)'' 

(mg/kg·dayr' 

(mgtkg.dayr 
(mg/kg·day)'1 

(mg/kg·day)" 

Total Risk Across All Exposure Routea/Pathways -

• 

Cancer 
Risk 

O.OE+OO 

O.OE+OO 

O.OE+OO 



CALCULATION OF DAevent ·EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
ADOLESCENT TRESPASSERS ·CENTRAL TENDENCY EXPOSURE (CTE) 

SITE NAME:. 
LOCATION: 
DATE: 

REFERENCES : 

DERMAL CONTACT: 

l.inl'llMICAL 

IAntrmonv 
Iron 
!Manganese 

• 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 
NWS CHARLESTON, SOUTH CAROLINA 

09/22/05 

US EPA J I 2004 .. ,· UIY 

DAD •. (DAevent x EV x ED x EF x A )/(BW x AT) FOR INORGANICS: 

FOR ORGANICS: 

WHERE: DAO • DERMALL Y ABSORBED DOSE (MG/KG/DAY) 
DAevent .. ABSORBED DOSE PER EVENT (MGICM2/EVENT) 

A• SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM 2
) 

EV" EVENT FREQUENCY (EVENTSIOAY) 
ED• EXPOSURE DURATION (YEARS) 
EF"' EXPOSURE FREQUENCY (DAYS/YEAR) 

BW =BODY WEIGHT(KG) 
AT= AVERAGING TIME (DAYS) 

SWCONC. ORGANIC OR' t' (HR) tevent T(HR) 
fmnlL\ INORGANIC? 

o.5uc,o3 i 1.QOE+OO 
· 2.74E+OO i 1.00E+OO 

1.59c-vi i 1.00E+OO 

• 

DAevent .. Kp x C x tevent x .CF 

IF tevent < t'. DAevent = 2FA x Kp x C x CF x {llT x tevenV3.1416)0
·
5 

IF tevent >I', DAevent a FA x Kp x C x CF x ((tevenV(1 + B)) + (2T x ((1+3B+3a2)/(1 + 8)2
))) 

WHERE: FA= FRACTION ABSORBED (DIMENSIONLESS) 
Kp., PERMEABILITY COEFFICIENT FROM WATER (CMIHR) 
C •CONCENTRATION OF CHEMICAL IN WATER (MGIL) 
tevent •DURATION OF EVENT (HR/EVENT) 
CF• CONVERSION FACTOR (1U1000 CM3) 
t•., TIME IT TAKES TO REACH STEADY·STATE (HOURIEVENT) 
T = LAG TIME {HOUR/EVENT) 
B" BUNGE MODEL CONSTANT (DIMENSIONLESS) 

r 

Kp(CM/HR) B FA DAevent 

1.00E·03 I 1 5.50E·09 
1.00E·03 I 1 2.74E·06 
1.00E·03 I 1 1.69E·07 

• 



• 

Expoaure 
Aout11 

Ingestion 

Dermal 

Sc$na!IQ Tlmeframe: Future 
Medium: Surface Water 
Exposure Medium: Surface Waler 
Exposure Polrlt: Entire SWMU 17 
R~ PcpulaUon: T'8Sl)aa88rs 
Receptor Aae: Adolescent (7. 16 years) 

Chemical Medium 
of P<Mnllal EPC 
Concem Value 

Antimony 5.50E·03 

Iron 2.74E+OO 

Mangan- 1.89E-01 
{total) 

AnUmony S.50E•03 
Iron 2.74E+OO 
Manaanese 1.69E-Oi 

(total) 

• 
TABLE 7.20a • CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE WATER 
SWMU 17 ·OLD SOUTHSIDE MISSILE ANO WASTE OIL DISPOSAL AREA 

NWS CHARLESTON, SOUTH CAROLINA 

Medium Route ROU1e EPC Intake lnlllke Reference 
EPC EPC EPC SelKt9d (Non-Cancer} (Non-C1111cer} °°" Units VaJUe Unilll for Hazard Units 

CaJeulaUon (1) 

mg/I. UOE-03 mg/I. M 1.0E~07 mg/kg-day 4.00E·04 

mg/I. 2.74E+OO mg/1. M' S.OE·OS mglkg·day 3.00E-01 
moll 1.89E-01 mall M 3.IE-OS m!llkn-dav 2.40!!·02 

mg/1. UOE-03 mg/1. M 3.3E-o8 mg/kg-day 6.00E·OS 
mg/I. 2.74E+OO mg/I. M 1.BE·Oll mg/kg·day 3.00E·01 
mall 1.eee-01 mall. M l.OE·06 mglkg-dav 9.60E-04 

Referenea Referanea Reference 
00$11 Unlls Coneentratfon Concentration 

Units 

mg/kg-day NA NA 

mg/kg-day NA NA 

mnllrn.dav NA NA 

mg/kg· day NA NA 

mg/kg-day NA NA 

mnlicn.dAv NA NA 

Total Hazard Index Acroaa All Exposure Routes/Pathways 
(1) Specify Medium·Spaeille (M) or RoU1At-Speei!ic (R) EPC selected for hazatd caiculalion. 

• 

Hazard 

Quotien! 

2.5E·04 
1.7E·04 

1.3E·04 

5.SE--04 
5.5E·04 
5.SE·OS 
1.1E·03 
1.7E·OO 

2.2E·03 



Exposure 
Route 

Ingestion 

Dermal 

• 

TABLE s;20a • CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE WATER 

SWMU 17 ·OLD SOUTHSIOE MISSILE AND WASTE OIL DISPOSAL AREA 

Scenario Tlmeframe: Futun1 
Medium: ·Surface Water 
Exposure Medium: Surface Water 
Exposure Point: Entire SWMU 17 
Receptor Population: Trespassers 
Receptor Age: Adolescent (7 • 16 years) 

Chemical Medium 
of Potential EPC 

Concem Value 

Antimony 5.50E·03 
Iron 2.74E+OO 
Manganese 1.69E..01 

(totaO 
Antimony 5.SOE..03 
Iron 2.74E+OO 
Manganese 1.69E-01 
(total) 

Medium 
EPC 
Units 

mg/L 
mg/L 
mg/L 

mg/L 
mg/L 
mall 

NWS CHARLESTON, SOUTH CAROLINA 

Route · Route EPC Selected Intake Intake 
EPC EPC for Risk (Cancer) (Cancer) 
Value Units Calculation (1) Units 

5.SOE-03 mg/L M 7.2E-09 mg/kg-day 
2.74E+OO mglL M 3.6E·06 mg/kg-day 
1.69E·01 mg/L M 2.2E-07 mg/ka·day 

S.SOE-03 mg/L M 2.4E·Ol:I mg/kg.day 
2.74E+OO mg/L M 1.2E·06 mg/kg·day 
1.69E..01 mall M 7.2E-08 mg/kg.day 

Cancer Slope Cancer Slope 
Factor Factor Units 

(mg/kg-dayf 
(mg/kg-day)'' 
(mg/kg-dayr' 

(mg/kg·day)" 
{mg/kg-dayr' 
(mg/kg-day)" 

Total Risk Acroee AU Exposure Floutea/Pathways 

• 

Cancer 
Risk 

O.OE+OO 

O.OE+OO 

O.OE+OO 

• 



• 

Exposure 

Route 

lng.Stlon 

oermel 

Scenario Tlmeframe: Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Entire SWMU 17 

Receptor Population: Residents 
Receptor Age: Adult 

Paramete1 Parameter Definition 

Code 

Cw Chel'llieal Concentration in Water 

IR ln"""tton Rate of Surface Water 
EF E"POSure F""""'""" 
EO Exposur& Duratton 

ET Exoosure Time 

aw SodyWelght 

AT-C Averaging Time (Cancer) 
AT·N Averaalng Time (Nonoancer) 

Cw Chemical Concentration in Water 
A Skin Surface Area 

DAevent Absorbed Dose per Event 

EV Event Fi'eQlJeOOY 
ED EXOOllure Durallon 

EF Exoosura FreQuencv 

1- Duration of Event 
t• Time to reach steady state 

T LaaTrne 

B Bunae Model Constant 
Kp Permi:tabllltv Coefficient from Waler 

BW Bnctv Welaht 

AT·C Averaalna Time (Cancer) 

AT·N Averaalna Time (Non-Cancer) 

• 
TABLE4.21 

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF 
FUTURE ADULT RESIDENTS TO SURFACE WATER 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 
NWS CHARLESTON, SOUTH CAROLINA 

Unite RME RME 
Value Rationale.' 

Reference 

(mg/I.) Maximum USEPA, December 2002 

(Uhr) 0.1)1 USEPA Realon 4, Mav 2000 
(davslyeari 100 ement 

(years} 24 USEPA Reolon 4, May 2000 
(hr/day) 1.5 USEPA. August 1997 

(kg) 70 USEPA Realon 4, May 2000 

(days) 25550 USEPA. .December 1989 
(days) 8760 . USEPA. December 1989 

mall Maximum USEPA. December 2002 
cm• 5700 USEPA, July 2004 

mgtcm'-8\/ent chemlcal-specmc USEPA, July 2004 

event/da 1 Professional judgemen1 

USEPA Region 4, May 2000 

Professional judgement 
hour/event 1.5 USEPA, August 1997 

flour/event chemlcal-s July2004 

hour/event chemicaJ..soedlic July2004 

dimensionless chemical-specific USEPA, July 2004 

cm/hour· chemlcal-speclflc USEPA. July 2004 

ka .. 70 USEPA Rflninn 4, Mav 2000 

davs 25550 USEPA, December 1989 

davs 8760 USEPA, December 1989 

ua11y Intake ca1cu1a11ons 
Ingestion Intake= (IRgw x EF x ED) I (BW x AT) 
Dermal Intake = (A x EV x ED x EF) I (BW x AT) 

CTE CTE 
Value Rationale/ . 

Reference 

Maximum USEPA, December 2002 

0.01 USEPA Realon 4, Mav 2000 

100 Profes&lonal IUdaemerit 
7. USEPA, Mav 1993 

1 USEPA, August 1997 

70 USEPA Region 4, May 2000 

25550 USEPA. December 1989 

2555 . USEPA, Decemb4lr 1989 

Maximum USEPA, December 2002 

5700 USEPA, July 2004 

Hie USEPA, July 2004 

1 Profesalonal judgement 

7 USEPA, May 1993 
100 Professional Judaement 
1 USEPA, August 1997 

chemi ~July 2004 
chemlcal-speclllc July 2004 

chemical-specific USEPA, July 2004 

chemlcal·sDecmc USEPA, July 2004 

70 USEPA R8Qlon 4, Mav 2000 

25550 USEPA,Oecember1989 

2555 USEPA, December 1989 

Cancer Ingestion lntake(~ME) = 2.01E·05 
Noncancer Ingestion lntake(RME} = 5.87E·05 

Cancer Ingestion lntake(CTE) = 3.91 E·06 
Noncancer Ingestion tntake(CTE) = 3.91 E·05 

Cancer Dermal lntake(RME) =7.65E+OO 
Noncancer Dermal lntake(RME) = 2.23E+01 

Cancer Dermal lntake(CTE) = 2.23E+OO 
Noncancer Dermal lntake(CTE} = 2.23E+01 

• 

Intake Equation/ 

Model Name 

Chronic OaHy lntak!I (COi) (mglkg·day)• 

{;Ju !B~ fiT~ liiE ~ iil:l 
BWxAT 

The equations and parameters for 

for estimating DAe11ent and the chemical-
speclflc dermaDy absorbed dose from 

water (DAD) are provided in Section 6.2.4,• 

of the text. 

USEP A, July 2004 

SWMU17SWAdultResAME.xls 



CALCULATION OF DAevent ·EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
FUTURE ADULT RESID.ENTS· REASONABLE MAXIMUM EXPOSURE (RME) 

SITE NAME: 
LOCATION: 
DATE: 

REFERENCES: 

DERMAL CONTACT: 

l\int::MICAL 

I Antimony 
Iron 
Manaanese 

• 

. SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 
NWS CHARLESTON, SOUTH CAROLINA 

09/22/06 

U.S. EPA, Julv 2004 

DAD •i (DAevent x EV x ED x EF x A )/(BW x AT) FOR INORGANICS: 

FOR ORGANICS: 

WHERE: DAO o:DERMALLY ABSORBED DOSE (MG/KG/DAY) 
DAevent • ABSORBED DOSE PER EVENT (MGICM2/EVENT} 

A= SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM 2) 

EV• EVENT FREQUENCY (EVENTS/DAY} 
ED., EXPOSURE DURATION (YEARS) 
EF .. EXPOSURE FREQUENCY(DAYSNEAR) 

BW • BODYWEIGHT(KG) 
AT"' AVERAGING TIME (DAYS) 

SWCONC. ORGANIC OR t• (HR) tevent T(HR) 
(mg/I.) INORGANIC? 

5.50E-oa i 1.50c+OO 
2.74E+OO I 1.50E+OO 
t.69E.,01 I 1.50t:+OO 

• 

DAevent .. Kp x C x tevent x CF 
JF tevent < !°, DAevent .. 2FA x Kp x C l< CF x (ST x tevent/3.1416)0

·
5 

IF tevent > t*, DAevent •FA x Kp x C x OF x ((tevent/(1 + 8)) + (2T x ((1+3B+3s'2)1(1 + 8)2))) 

WHERE: FA,. FRACTION ABSORBED (DIMENSIONLESS) 
Kp =PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C •CONCENTRATION OF CHEMICAL JN WATER (MG/L) 
tevent .. DURATION OF EVENT (HRIEVENn 
CF• CONVERSION FACTOR (1L/1000 CM3) 
t• =TIME IT TAKES TO REACH STEADY·STATE (HOUR/EVENT) 
T • LAG TIME (HOUR/EVENT) 
8 •BUNGE MODEL CONSTANT (DIMENSIONLESS) 

Kp(CMIHR) B l"A OAevent 

1.00E·03 I 1 B.25t:·09 
1.00E-03 I 1 4.11E-06 
1.00E-03 I 1 2.54E.07 

• 



• 

Expoeu111 
Route 

lngelltlon 

Dermal 

SQenarlo Tlmeframe: Future 
Medlt!m: ~Water 
Expoaure Medium: Surface Waler 
Exposure Polnl: Enltre SWMU 17 
Receptor Population: Residents 
Receptor Aae:. Adult 

chemlCal 
of Potentl&l 
Concern 

Antimony 
Iron 
Manaaneae 

tto1an 
Antimony 
Iron 
Maruianeo 

(total) 

Medium 
EPC 
Value 

5.50E·03 
2.74E+OO 
1.69E-01 

5.SOl!-03 
2.74E+OO 
1.69E·01 

•• 
TABLE 7.21 • REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-cANCER HAZARDS FROM EXPOSURE OF FUTURE AOULT RESIDENTS TO SURFACE WATER 
SWMU 17 • OLD SOUTHSIDE MISSILE ANO WASTE OIL DISPOSAL AREA 

NWS CHARLESTON. SOUTH CAROLINA 

Madlum Rout& Roule EPC Intake Intake Reference 
EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) OOH 
Units Value Units for Hazard Units 

Calculatlon (1)· 

mg/I. 5.50E.()3 mg/I. M 3.2E·07 mg/kg-day 4.00E.Q4 
mg/I. 2.74E+OO mg/I. M 1.6E-o4 mg/kg·day 3.00E-Ot 
ma/L 1.69E-01 rnnlL M 9.9E·06 mgiktMtav 2.40E-02 

mg/I. 5.50E-03 mg/I. M 1.BE-07 mg/kg·day 6.00E·05 
mg/I. 2.74E+OO mg/I. M 9.2E-OS mg/kg·day 3.00E·01 
mall 1.89E·01 malL M 6,TE-OS mallm·daY UOE-04 

Reference Reference Reference 
Dose Units Concemrauon Concentration 

Units 

mg/kg-day NA NA 

mg/kg·day NA NA 

mn11<n.nav NA NA 

mg/kg·day NA NA 

mg/kg·day NA NA 
mallm-<tav NA NA 

Total Hazard Index Acrou All Exposure Routea/Pathways 
. (1) Specify Medlum·Speclllc (M) or Rout..Specfflc (R) EPC seleeled for hazard calculation. 

• 

Hill!ard 
Quotient 

8.1E·04 
5.4E·04 
4.1E.04 

ue-oo 
3.1E·03 
3.1E-04 
5.9E·03 

9.3E-03 

1.1 E·02 



Exposure 
Route 

Ingestion 

Dermal 

• 

TABLE 8.21 • REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER 

SWMU 17 ·OLD. SOUTHSIDE MISSILE.ANO WASTE OIL DISPOSAL AREA 

Scenario Tlmeframe: Future 
Medium: Surface Water 
Expo&ure Medium: Surface Water 
Exposure Point: EnUre SWMU 17 
Receptor Population; Residents 
Receptor Age: Adult 

Chemical Medium 
of Potential !:PC 

Concern Value 

Antimony 5.50E·03 

Iron 2.74E+OO 
Manganese 1.69E·01 
(total) 
Antimony 6.50E-03 

Iron 2.74E+OO 

Manganese . 1.69E-01 

(total) 

Medium 
EPC 
Units 

mg/L 
mg/L 

mg/L 

mg/L 

mg/L 
mg/L 

NWS CHARLESTON, SOUTH CAROLINA 

Route Route EPC Selected Intake Intake 
EPC EPC lor Risk (Cancer) (Cancer) 
Value Units • Calculation ( 1 ) Units 

5.50E-03 mg/L M 1.1E-07 mg/kg-day 

2.74E+oo mg/L M 5.5E·05 mg/k~ay 

1.69E-01 mg/L M 3.4E·06 m!J/ka-day 

5.SOE-03 mg/L M 6.3E·08 mg/kg-day. 

2J4E+OO mg/L M 3.1E-05 mg/kg.day 

1.69E·01 mg/L M 1.9E·06 mg/kg-day 

Cancer Slope Cancer Slope 
Factor Factor Units 

(mg/kg-day)' 

{mg/kg-day)'' 

(mg/kg-dayr' 

{mg/kg-day)' 
(mg/kg-dayf' 
{mg/kg·day)" 

Total Risk Acrou All Exposure Routes/Pathways 

• 

Ca11cer 
Risk 

O.OE+OO 

O.OE+OO 

O.OE+OO 

• 



• • 
CALCULATION OF DAevent •EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
FUTURE ADULT RESIDENTS· CENTRAL TENDENCY EXPOSURE (CTE) 

SITE NAME: 
LOCATION: 
DATE: 

REFERENCES : 

DERMAL CONTACT: 

CHEMICAL 

Anlimonv 
Iron 
IManaanese 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 
NWS CHARLESTON, SOUTH CAROLINA 

09/22106 

U S EPA J I 2004 .. , UIY 

DAD ,. (DAevent l< EV x ED x EF l< A )/(BW l< AT) FOR INORGANICS: 

FOR ORGANICS: . 

WHERE; DAD • OERMALL Y ABSORBED DOSE (MG/KG/DAY) 
DAevent. ABSORBED DOSE PER EVENT (MG/CM2/EVENT) 
A "SKIN SURFACE AREA AVAILABLE FOR CONT ACT(CM 2) 

EV• EVENT FREQUENCY (EVENTS/DAY) 
ED= EXPOSURE DURATION (YEARS) 
EF"' EXPOSURE FREQUENCY (DAYS/YEAR) 

. BW •BODY WEIGHT(KG) 
AT" AVERAGING TIME (DAYS) 

SWCONC. ORGANIC OR t'(HR) tevent T(HR) 
(rrig/L) INORGANIC? 

5.50E·03 i 1.00E+OO 
2.74E,i-OO I 1.00E+OO 
1.61:11::-01 I 1.00E+OO 

• 
DAevent = Kp )( C x tevent x CF 
IF tevent < t•, DAevent • 2FA l< Kp x C x CF x (6T x tevenl/3.141 ll)o.s 
IF.tevent > t•, DAevent ... FAM Kp x c M CF)( ((tevenl/(1 + B)) + (2Tx ((1+3B+3e2)/(1 + 8)2

))) 

WHERE: FA• FRACTION ABSORBED (DIMENSIONLESS) 
Kp,. PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C "CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent. DURATION OF EVENT (HR/EVENT) 
CF= CONVERSION FACTOR (1L/1000 CM") 
t• "TIME IT TAKES TO REACH STEADY ·STATE (HOUR/EVENT) 
T =LAG TIME (HOUR/EVENT) 
8 .. BUNGE MODEL CONSTANT (DIMENSIONLESS) 

Kp(CMIHR) B FA OAevent 

1.00E-03 I 1 5.50E·09 
1.00E-03 I 1 2:741:::-06 
1.00!:::·03 I 1 1.69E·07 



Exposure 
Route 

Ingestion 

Dermal 

Scenario Tlmeframe: · Future 
Surface Wat.er 
Medium: Surface water 
Point E!lllre SWMU 17 

Receplor Population: Relldtnls 
:Adult 

Chemlell 
of Pollllltial 
Conctm 

. 
Af)Umony 
Iron 

. Manganese 

(totaQ 

AnllrnonY 
Iron 
Manganese 

(tolal) 

Medium 
EPC 
Value 

5.50E.o3 
2.74E+-OO 

1.69E-01 

5.50E·03 
2.74E+OO 
1.69E·01 

TABLE 7.21a • CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPQSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER 

SWMU 17 • OLO SOUTHSIDE MISSILE ANO WASTE OJI. DISPOSAL AREA 

NWS CHARLESTON, SOUTH CAROLINA 

Medium Ro\llll Route EPC lnlske ln1ake Reference 
EPC EPC EPC Sellcled (Non-Cancer) (Non-Cancer), Ooee 
Unlls Value Units for Hazard Unlls 

CalculaUon (1) 

mg/I. 5.SOE-00 mgll. M 2.2E·07 mg/kg-day 4.00E-04 

mg/I. 2.74E+-OO mg/L M 1.1E-04 mg/kg-day 3.00E•0.1 
mall 1.69E-01 mall M UE-oe manm-dav 2.<IOE·02 

mg/L 5.50E-o3 mgll. M 1.2E-07 mg/kg-day 6.00E·OS 

mgll. 2.74E+-OO mg/I. M 6.1E-05 mg/kg-day 3.00E·01 
rMll 1.61lE-01 moll M 3.SE-06 ma/lc<Mlav 9.60E-o4 

Reference Reference Reference 
Dose Units Concenlnllion Concentration 

Units 

mg/kg-day NA NA 

mg/kg-day NA NA 

mg/lqj.aay · NA NA 

mg/kg·day NA NA 

mg/kg-day NA NA 

ma/lca.cJay NA NA 

Total Hazard Index Acrou All Exposure Routes/Pathways 
(1) SpeoUy Medium-Specific (M) or Route-Spiidfic (R) EPC aelecled for hazard calculation. 

• • 

Hazard 
Quotient 

5.4E-04 

3.6E·04 
2.8E·04 

UE-03 
2.0E-03 
2.0E·04 
3.9E·03 

6.2E-03 

7.3E·03 

• 



• 

Exposure 
Route 

Ingestion 

Dermal 

• 
TABLE 8.21 a • CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER 
SWMU 17 ·OLD SOUTHSIDE MISSILE ANO WASTE OIL DISPOSAL AREA 

Scenario Timeframe: Future 
Medium: Surface Water 
Exposure Medium: Surface Water 
Exposure Point: Entire SWMU 17 
Receptor Population: Residents 
Receptor Age: Adult 

Chemical Medium 
of Potential EPC 

Concem Value 

Antimony ·s.soe-03 · 

::aa1 2.74E+OO 
nese 1.69E·01 

(totaij 
Antimony s.soe-os 
Iron 2.74E+OO 
Manganese 1.69E·01 
(totaQ 

Medium 
EPC 
Units 

~L 

inglL 
mglL 

mg/L 
mg/L 
mg/L 

NWS CHARLESTON, SOUTH CAROLINA 

Route Route EPC Selected Intake Intake 
EPC EPC for Risk (Cancer) (Cancer) 
Value Units Calculation (1) Units 

5.50E·03 mg/L M 2.2E-08 mg/kg.day 

2.74E+OO mg/L M 1.1 E·05 mg/kg-day 
1.69E-01 mg/L M 6.6E-07 mg/kg-day 

5.50E-03 mg/L M 1.2E·08 mg/kg·day 
2.74E+OO mg/L M 6.1E·06 mg/kg-day 
1.69E-01 mall. M· 3;8E-07 mg/kg-day 

Cancer Slope Cancer Slope 
Factor · Factor Units 

( mglkg-dayr' 
(mg/kg-dayr1 

(mg/kg-dayr1 

(mglkg·dayr 
(mg/kg·dayr1 

{mglkg-dayr' 

Total Riek Acrosa Ali Exposure Routes/Pathways 

• 

Cancer 
Risk 

O.OE+OO 

O.OE+OO 

O.OE+OO 



Expoaure 
Route 

lngHtlon. 

Dermal 

• 

Scenario Tlmelrame: Future 
Medium: Surface Water 
Exposure Medium: Surface Water 
Exposure Point: Entire SWMU 17 
Receptor Population: Residanl8 
A : Child 

Paramete Parameter Definition 
. Code 

Cw Chemical Concentration In Water 
IR lnaesuon Rate ol Surface Water 
EF Exposure Freau.ncv 
ED E•OOAUra Duration 

ET Ex~Tlrne 

ew illodv Welahl 

AT·C Averaalna Tlme (Cancer) 
AT·N Averaging Time (Noncancer) 

Cw Chemical Concentration In Water 
A Skin Surfai:e Area 

DAevent Absorbed Dose per Event 

ev event Freauencv 
eo i~Oural!on 

EF Exoosure Freauencv 

t.... Duration of Event 
t• Time to reach steady state 
T Lag Time 

B Bunge Model Constant 
Kp Permeabllltv Coeftlelenl from Water 

aw i Bodv Weight 

AT-C Averaaina Time (Cancer! 
AT·N Averaging Time (Non-Cancer) 

TABLE4,22 
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF 

FUTURE CHILD RESIDENTS TO SURFACE WATER . . 
SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

NWS CHARLESTON, SOUTH CAROLINA 

Unlta RME RME 
Value Rationale/ 

Reference 

(ma/Ll Maldmum USEPA, 0-mber 2002 
(l.lhr) 0.05 USEPA Realon 4, MaV 2000 

(da'""-'rl 100 Professional Judaement 
(vearaJ 24 USEPA F!eok>n 4, Mav 2000 
(hrldav\ 1.5 USEPA, August 1997 

(kal 15 USEPA Realon 4, Mav 2000 
(dav.s) 25550 USEPA, Ottember 1989 
(days) 8760 USEPA, December 1989 

mall. Maximum USEPA. D-mber2002 
cm• ~2004 

mglcm"·event Chem 2004 

event/dav 1 ProfH&lonal iudaement 

"'""'"' 24 USEPA Region 4. May 2000 

davstvear 100 Professional ludgement 
hour/event 1.5 USEPA. August 1997 

hour/even! chemlcal•Speellic USEPA, July 2004 

hour/event ehemlcal-speciflc USliEPA, July 2004 

dimensionless ehemlcal-sDacific usePA. July 2004 

em/hour 
ka 15 ~May2000 

davs 25550 r 1989 

davs 8760 USEPA, Oecilmber 1989 

uauy Intake ca1cu1at1ons . . 
Ingestion Intake= (IRgw x EF x ED) I (BW.x AT) 
Dermal Intake= (Ax EV x ED x EF) I (BW x An 

\ 

CTE CTE 
Valu.e Rationale/ 

Reference 

M8Xlmum USEPA, December 2002 
0.05 USEPA Fltm!on 4, MaV 2000 
100 F'rof411Slonal ludo-! 

7 USEPA, May 1993 

1 USEPA, August 1997 

15 USEPA Realon 4, Mav 2000 

25550 USEPA, December 1989 

2555 USEPA, December 1989 

Mexlmum USEPA. December 2002 
2800 USEPA, July 2004 

chemical-specific U$EPA, July 2004 

1 Profesalonal ludaement 

7 USEPA, Mav 1993 

100 Professional Judgement 
1 USEPA, August 1997 

chemlcal-soeclflc USEPA. July 2004 

chemlcal·soeelfie USEPA. July 2004 

chemlcal-speclfk: USEPA. July 2004 

ehemlcal-soeclfte USEPA. July 2004 

15 USEPARl!alon4,May2000 
25550 USEPA. December 1989 

2555 USEPA;Oecember1989 

Cancer Ingestion lntake(AME) = 4.70E·04 
Noncancer Ingestion lntake(RME) = 1.37E-03 

Cancer Ingestion lntake(CTE),;, 9.13E·05 · 
Noncancer Ingestion lntake(CTE) = 9.13E·04 

Cancer Dermal lntake(RME) = 1. 75E+01 
Nonoancer Dermal lntake(RME) = 5.11 E+01 

Cancer Dermal lntake(CTE) = 5.11 E+OO 
Noncancer Dermal lntake(CTE) = 5.11 E+01 

• 

Intake Equation/ 
Model Name 

Chronic Dally Intake (COQ (mg/kg-day)~ 

t<u IB !El! EE! lil2 
ewxAT 

The equations and parameters for 
for estimating OAevent and the chemical· 
specific dermally absorbed dose from 
water (DAO) are provldetl in Stclion 6.2.4.• 
of the text 

USEPA, July 2004 

SWMU17SWChildResRME.xls • 



• • 
CALCULATION OF DAevent ·EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
FUTURE CHILD RESIDENTS· REASONABLE MAXIMUM EXPOSURE (RME) 

SITE NAME: 
LOCATION: 
DATE: 

REFERENCES : 

OERMAL CONTACT; 

CHt:MICAL 

Antlmonv 
Iron 
IManaanese 

SWMU 1.7 ·OLD SOUTHSIDE MISSILE ANDWASTE OIL DISPOSAL AREA 
NWS CHARLESTON, SOUTii CAROLINA 

09122105 . 

US EPA J I .. , UIY 2004 

DAO • (DAevent x EV x EO x· EF x A }l(BW x AD FOR INORGANICS: 
FOR ORGANICS: 

WHERE: DAD• DERMALL Y ABSORBED DOSE (MGJKGIDA Y) 

DAell8nt •ABSORBED DOSE PER EVENT (MG/CM 2/EVENl) 

A" SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM 2) 

EV" EVENT FREQUENCY (EVENTS/DAY) 
ED• EXPOSURE OURATION (YEARS) 
EF • EXPOSURE FREQUENCY (DA VS/YEAR) 

BW "BODY WEIGHT(KG) 
AT,. AVERAGING TIME (DAYS) 

SWCOl\IC. ORGAllllCOR t' (HR) tevent T(HR) 
trru i/LI INORGANIC? 

5.50 ;.03 I 1.50E+OO 
2.74 +00 I 1.501:+00 
1.69:::·01 I 1.50E+OO 

• 
DAevent " Kp x C x tevent x CF 
IF tevent < t', DAevent .. 2FA x Kp x c x CF x (eT )( tevent/3.1416)0.S 

IF t4111ent >I', DAevent •FA x Kp x C x CF x ((tevent/(1 + B)) .+ (2T x ({1+38+36")/(1 + 8)2))) 

WHERE: FA,. FRACTION ABSORBED {DIMENSIONLESS) 
Kp •PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C" CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent =DURATION OF EVENT (HRIEVENn 
CF"' CONVERSION FACTOR (1L/1000 CM3

) 

t' =TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUR/EVENT). 
B =BUNGE MODEL CONSTANT (DIMENSIONLESS) 

Kp(CMIHR) B FA DAevent 

1.00t:-0:3 I 1 8.25E·09 
1.00E-03 I 1 4.11E-06 
1.00E·OS I 1 2.54E·07 



Exposure 
Roule 

Ingestion 

Denna! 

Scenario Tlmelrame: Future 
Medium: · SUrface Water 
Exposure Medi\lm: SlJl'lace wattr 
ExPO$UNI Point: EnUre SWMU 17 

Receptor Population: RNidenls 
R~ Aor. Child 

Chemical 
of Potential 
Concern 

Anl!mon't 
Iron 
ManaantS9 

(total) 

AnUmony 
tnin 
il.lant1llr\M9 

(tolal) 

Medium 
EPC 
Value 

5.505-o:I 
2.74E+OO 
1.69E..01 

6.SOE-o:! 
2.741i.+OO 
1.69E·01 

TASLE 7.22 • REASONASLE MAXIMUM EXPOSURE (RME) 
CALCULATION. OF NOiii-cANCER HAZARDS FROM EXPOSURE OF FUTURE CHILO RESIDENTS TO SURFACE WATER 

SWMU 17 ·OLD SOUTHSIDE MISSILE ANO WASTE OIL DISPOSAL AREA 

NWS CHARt.ESTON, SOUTH CAROLINA 

Medium Route Roule EPC Intake Intake Reference 
EPO EPC EPO Selected (Non-Cancer) (Non'Cancer) OOff 
Unilll Value Unlta !or Hazard Units 

Calcula!lon (1)'" 

mg/L 6.50E-o3 mg/L M '/'.sE-oe mg/kg-day 4.00E-04 
mg/L 2.74E+OO mg.JI. M 3.8E-o3 mg/kg-day 3.00E-01 
rnnlL 1.69E-01 moll. M 2.3E·04 maJk!>.day 2.40E-tr.! 

mg/L 5.50E·03 mg/L M 4.2E-07 mg/kg-day s.ooe-os 
mg/L 2;742+00 mg/L M 2.1E·04 mg/kg-day 3.00E-01 
moll U9E·01 mall M 1.31!.()6 malka·day 9,60E·04 

R1tarenca Reference Reference 
Dose UnilS Concentration Concentration 

Units 

mg/kg-day NA NA 

mglkg•day NA NA 

ma/Im-day NA NA 

mg/kg.day NA NA 
mg/kg•day NA NA 

molka·daY NA NA 

Total Hazard Index Acrou All Exposure Floutea/Pathwaya 
(1) Specify Mlldium·Spei:fflc (MJ or Route·Speelftc (R) EPC selected tor hazard calculation. 

• • 

Hazard 
Quotient 

1.9E·02 
1.3E·02 
9.6E·03 
4.11!-02 
7.0E·03 
7.0E-04 
1.4E•02 
2.1!•02 

6.2E-02 

• 



• 

Exposure 
Route 

Ingestion· 

Dermal 

• 
TABLE 8.22- REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILO RESIDENTS TO SURFACEWATER 
SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Scenario Tlmeframe; Future 
Medium: Surlace Water 
Exposure Medium: Surface Water 
Exposure Point: Entire SWMU 17 
Receptor Population: Residents 
Receptor Age: Child 

Chemlcal Medium 
of Potantial EPC 
Concern Value 

Antimony 5.50E-03 
Iron 2.74E+OO 
Manaanese 1.69E..01 

(totaQ 
Antimony 5.SOE-03 

Iron 2.74E+OO 
Manganese 1.69E·01 

(totaQ 

Medium 
EPC 
Units 

mg/L 
mg/L 
rnglL 

rnglL. 

mg/L 
mgll 

NWS CHARLESTON, SOUTH CAROLINA 

Route Route EPC Selected Intake Intake 
EPC EPC for Risk (cancer) (Cancer) 
Value Units Cilculatlon ( 1) Units 

5.50E·03 rnglL M 2.6E·OO mg/kg-day 

2.74E+OO mgll M 1.3E..03 mg/kg-day 

1.69E·01 mg/l M 7.9E·05 mg/kg-day 

5.50E·03 mg/L M 1.4E·07 mg/kg-day 

2.74E+OO mg/L M 7.2E-05 mg/kg·day 
1;69E·01 mg/L M 4.4E·06 mg/kg·day 

Cancer Slope Cancer Slope 
Factor Factor Units 

(mg/kg-day)" 

(mglk9-dayr1 
· 

(mg/kg-dayr' 

(mg/kg-day)' 

(mg/kg·day)'' 
{mg/kg·day)'1 

Total Fiiak Acrosa All Exposure Routell/Pathways 

• 

Cancer 
Risk 

O.OE+OO 

O.OE+OO 

O.OE+OO 



CALCULATION OF DA.event· EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
FUTURE CHILD RESIDENTS· CENTRAL TENDENCY EXPOSURE (CTE) 

SITE NAME: SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 
LOCATION: NWS CHARLESTON, SOUTH CAROLINA . 
DATE: 09122/0S 

R R EFE ENCES : US EP .. I 004 A,JUIY2 

DERMAL CONTACT: DAD '" (DAevent x EV x ED x EF x A )l(BW x AT) f'OR INORGANICS: 
FOR ORGANICS: 

WHERE: DAD"' DERMALLY ABSORBED ()()SE (MG/KG/DAY) 
DAevent •ABSORBED DOSE PER EVENT (MG/CM2/EVENT) 
A • SKIN SURFACE AREA AVAii.ABLE FOR CONTACT(CM 2) 

EV• EVENT FREQUENCY (EVENTS/DAY) 
ED• EXPOSURE DURATION (YEARS) 
EF •EXPOSURE FREQUENCY (DAYS/YEAR) 

BW •BODY WEIGHT(KG) 
AT ,. AVERAGING TIME (DAYS) 

'°'"EMICAL SWCONC, ORGANIC OR t* (HR) tevent T(HR) 
(ma/L) INORGANIC? 

Al'\timonv S.;:iui::..()3 i 1.ooc+oo 
Iron 2.74E+OO I 1.00E+OO 
Manaaneu 1.69E-01 i 1.00E+OO 

• • 

DAevent • Kp x C x tevent >< CF 
IF !event < t*, DAevent .. 2FA.x Kp x C x CF>< (ST x tevent/3.1416)o.s . 

IF tevent > t". DAevent •FA x Kp >< C x CF x ((tevent/(1 + B)) + (2T x ((1+3B+3a2)/(1 + 6)2
))) 

WHERE: FA= FRACTION ABSORBED (DIMENSIONLESS) 
Kp a PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C •CONCENTRATION OF CHEMICAL IN WATER (MGIL) 
tevent .. DURATION OF EVENT (HA/EVENT) 
CF" CONVERSION FACTOR (1L/1000 CM3) 
!"•TIME IT TAKES TO REACH STEADY·STATE (HOUR/EVENT) 
T • LAG TIME (HOUR/EVENT) 
B •BUNGE MODEL CONSTANT (DIMENSIONLESS) 

l(p(CMIHR) B FA DAevent 

1.00E·W I 1 5.!iOE.09 

1.00E-03 I 1 2.746·06 
1.00E·03 I 1 1.69E-07 

• 



• 

Elipol!Ure 
Route 

Ingestion 

Dermal 

SllenariO llmelrame: Flltllre 
Medium: Surface Water 
Expoaure Medium: Surface Water 
Exposure Point Entire SWMU 17 
Receptor Population: Residents 
Receptor An.: Chid 

Chemtcal 
of Potential 

Concern 

Antimony 
Iron 

Manaan-
(total) 

AntlmonY 
Iron 
Manaanlff 

(total) 

Medium 
EPC 
Vlllu• 

5.50E·03 
::1.74E+OO 
U9E-01 

6.50E·O~ 

::l.74C+OO 
1.69E·01 

• 
TABLE 7.22a • CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILO RESIDENTS TO SURFACE WATER 
SWMU 17 ·OLD SOUTHSIDE MISSILE ANO WASTE OIL DISPOSAL AREA 

NWS CHARLESTON, SOUTH CAROLINA 

Medium Route Roote EPC lntakll Intake Referenoe 
EPC EPC EPC Selected (Non-Cancer) (Non-cancer) Dose 
Unilll Value Unit$ for Hazard Units 

calculallon ( 1) 

mg/\. 5.SOE-03 mg.it. M 5.0E·06 mglkg·day 4.00E-04 

mg/L 2.74E+OO mg/L M 2.5E-o3 mglkg-day 3.00E-01 

mall. 1.69E·01 mnll M 1.5E-04 mtl/lm..dav 2.40E·02 

mg/L UOE-o3 mg.it. M UE-07 mgll<g-day ·8.00E-05 
mg/\. 2.74E+OO mg/L M 1.4E-04 mglkg-day 3.00E-01 
mn/! 1.69E-01 n'lnll M 8.6E-06 mtl/lm..dav 9.80E·04 

Reftrl!M8 Reference Reference 
Dose Units Concentration Concentration 

Units 

mg/kg·day NA NA 
mglkg-day NA NA 

mrulm.dav NA NA 

mg/l<g·daY NA NA 

mgll<g-day NA NA 

ma/Im.day NA NA 

Totaf Hazard lndeic Across All Expoaure Routea/Pathways 

(1) Specify Medium-Speclflc (M) or ROU19-Speciflc (R) EPC selected for hazard ealculatlon. 

• 

Hazard 
Quotient 

1.35-02 

S.3E·03 

6.4E·03 
2.7E-02 
4.7E·03 
4.7E·04 
9.0E-03 

UE-02 

4.1E·02 



Eiq:>Q&Ure 
Route 

Ingestion 

Dermal 

• 

TABLE 8.22a ~ CENTRAL TENDENCY EXPOSURE (CTE) . 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILO RESIDENTS TO SURFACE WATER 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Scenario Tlmeframe: Future 
Medium: Surface Water · 
Exposure Medium: Surface Water 
Exposure Point: Entire SWMU 17 
Receptor Population; Residents 
Reetmtor Age: Child 

Chemical Medium 
of Potential · EPC 

Concern Value 

Antimony 5.50E-03 

Iron 2.74E+OO 

Manaanese 1.69E-01 

(tota~ 

Antimony 5.50E·03 
Iron 2.74E+OO 
Manganese 1.69E-01 
{total) 

Medium 
EPC 
Units 

mg/L 

mg/L 

mall 

mg/L 
mg/L 
mg/L 

NWS CHARLESTON, SOUTH CAROLINA 

Route Route EPC Selected Intake Intake 
EPC EPC for Risk (Cancer) (Cancer) 
Value Units Calculation (1) Units 

5.50E-03 mglL M 5.0E-07 mg/kg·day 

2.74E+OO mg/L M 2.5E·04 mg/kg-day 

1.69E-01 mg/L M 1.5E·05 mg/kg·day 

5.SOE-03 . mg/L M 2.BE-08 mg/kg.day 

2.74E+OO mg/L M 1.4E-05 mg/kg·day 
1.69E-01 mall M 8.6E·07 mg/kg-day 

Cancer Slope Cancer Slope 
Factor Factor Units 

(mg/kg.day)" 

(mg/kg-day)"' 

(mg/kg-day)"' 

(mg/kg·dayr 
(mg/kg·dayr' 
(mg/kg·dayr' 

Total Fiiak Aeross All Exposure Routes/Pathways 

• 

Cancer 
Risk 

O.OE+OO 

O.OE+OO 

O.OE+OO 

• 



• 
Medium 

SoU 

. 

• 
TABlE 9. 1. REASONASLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC1· CONSTRUCTION/EXCAVATION.WORKERS 

SWMU 17 ·OLD SOUTHSIOE MISSILE AND WASTE OIL DISPOSAL AREA 

Scenario Tlmtframa: Future 
Receptor Population: Con1tructlonlExcavation Workers 
Reeeptor A e: Adult 

Expoeure Exposure ChlmiGal 

Medium Point 

SoH Burfa<•Soil METHYLENE CH!.ORIDE 

TRICHLOROETHENE 

CIS·1,2·DICHLOROETHENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

CARBAZOLE 

CH RYS ENE 

DIBENZO(A.H)ANTHRACENE 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR· 1260 

ALPHA-BHC 

BETA-BHC 

GAMMA·BHC (LINDANE) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

L.EAD 

MANGANESE 

MERCURY 

NICKEL 

ZJNC 

Ingestion 

8.E·13 

2.E-10 

4.E·09 

3.E·08 

4,E-C19 

S.E·11 

4.E·11 

S.E-09 

6.E·Q9 

1.E-06 

4.E·09 

2.E·11 

9.E·12 

6.E·12 

4.E·08 

NWS CHARLESTON, SOUTH CAROLINA 

Carcinogenic Risk Chemical 

Inhalation Dermal EJCfJosure Primary 

Routea Total Target Organ 

6.E·13 METHYLENE CHLORIDE Llvtr 

2.E·09 2.E·09 TRICHLOROETHENE CNS 

CIS·1.2·DICHLOROETHENE Blood 

2.E·09 B.E-09 BENZO(A)ANTHRACENE 

1.E-08 4.E-C18 BENZO(A)PYRENE 

2.E·Q9 6.E-Cl9 BENZO(B)FLUORANTHENE 

2.e.11 1.e.11 CARBAZOLE 

1.E·11 5.E·11 CHRYSENE 

2.E-09 7.E-09 DIBENZO(A,H)ANTHRACENE 

3.E·Q9 9.E·Q9 AROCLOR•1248 

4.E·09 1.E·08 AROCLOR· 1254 lmm1.tnological 

2.E-09 6.E·09 AROCLOR-1260 

7.E-12 3.E-11 ALPHA·BHC 

3.E·12 1.E·11 BETA-BHC 

8.E·13 7.E·12 GAMMA·BHC (LINDANE) Kidney, Liver 

ALUMINUM Body Weight 

ANTIMONY Blood 

4.E-C19 5.E·06 ARSENIC Skin, CVS 

BARIUM Kidney 

CADMIUM Kidney 

6.E./J7 8.E-07 CHROMIUM Fetoloxicity/G~one 

COBALT NA 

COPPER Gastrointestinal 

LEAD 

MANGANESE CNS 

MERCURY· CNS 

NICKEL BodyWolght 

ZJNC Blood 

Non-Cim::lnogenlc Hau.rd Quotient 

Ingestion Inhalation Dermal 

9.E·08 

2.E·06 1.E·04 

1.E·06 

2.E-02 7.E·03 

1.E·08 1.E·07 

6.E·03 

3.E·02 

7.E-03 6.E·04 

1.E·04 

1.E-02 6.E·04 

7.E-03 3.E·02 

8.E-05 

5.E·03 

6.E-04 

6.E·04 

2.E·03 

7.£.(14 

ii(;{~'.i !0<\:;'.'.i')\.'::.?t "'•,"!'/'cj,<;" ......... ~ .. , ... , ......... ;;,;~~;~-'. 
"' 

'"·' ,.,,, .. ,, .. "'"'':·;:; ... ·y .... ) ;<•1.,i)'.'.i"'i''' :.:•: "; <y0t;il'Hltiaid:'1~Ci·~ Ai.O.S s\iiiate' 8oi1 

Total Liver HI• 

Total Kidney HI • 

Total CVS HI• 

Total IMmune Systtm HI• 

Total Skin HI • 

Total G11trf>tnlaltinal System HI• 

Total Fatotoxk:lty HI• 

Target Oraan An11v 

1.E·06 

1.E·02 

7.E·03 

a.E·02 

7.E-C13 

4.E-C12 

•.E·02 

,...,., 
Total CNS HI• 

Toteil Blood HI• 

Total Body Weight HI=-

Total Hair HI• 

Total Bone HI• 

•• 

Exposure 

Routes Total 

9.E·OB 

1.E-04 

1.E·OS 

2.E·02 

1.E·06 

6.E-03 

3.E·02 

7.E-03 

1.E·04 

1.E·02 

4.E-02 

6.E·05 

5.E·03 

6.E·04 

6.E·04 

2.E·03 

7.E-C14 

'" 1.E·Ot 

1.E·03 

3.E·02 

e.E·03 

2.E·02 

4.E-02 



Medium 

• 

Scenario Tlmeframe: Future 

TABLE 9.1. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC1 ·CONSTRUCTION/EXCAVATION WORKERS 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

NWS CHARLESTON, SOUTH CAROLINA 

Receptor Population: ConatrucUorVE>rcavation Workers 
Aec8'>tor e: Adult 

Esp01Ura Exposure Chemical 

Medium Point 

Soll Sub1ur1ac:e Sol' 1, 1,2,2·TETRACHLOROETHANE 

1, 1,2· TRICHLOROETHANE 

1,2-DICHLOROPROPANE 

ACETONE 

BENZENE 

SROMODICHLOROMETHANE 

CARBON· TETRACHLORIDE 

CHLOROFORM 

CHLOROMETHANE 

METHYLENE CHLORIDE 

TETRACHLOROETHENE 

TRICHLORDETHENE 

VINYL CHLORIDE 

CIS.1,2-DICHLOROETHENE 

2, .. DINITROTOLUENE 

2,4,6-TRINITROTOLUENE 

PENTACHLOROPHENOL 

ALUMINUM 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

COBALT 

NICKEL 

VANADIUM 

ZINC 

CYANIDE 

:':':'•,,' , :/·,~. ·:):''',\((:', ;'.);;': 

Carcinogenic RiM Chemical Non.C&ftinogenic Hazard Ouotlent 

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

RoutuTotal Tarnet Organ Route& Total 
2.E-10 2.E-10 1, 1,2,2· TETRACHLOROETHA Liver 1.E-06 1.E·O& 

9.E-11 9.E·11 1.1.2· TRICHLOROETHANE Liver 3.E·OS 3.E·05 

2.E-12 2.E·12 1.2-DICHLOROPROPANE 

ACETONE Kidney 4.E-07 4.E·07 

6.E·13 8.E-13 BENZENE Blood 2.E·07 2.E·07 

BROMODICHLOROMETHANE 

4.E-<>9 4.E-08 5.E-os CARBON TETRACHLORIDE Liver 3.E·03 1.E-03 4.E·03 

CHLOROFORM Liver 4.E-<>4 4.E-04 

CHLOROMETHANE Neurological 

8.E-13 6.E-13 METHYLENE CHLORIDE Liver 9.E·08 9.E·OS 

2.E-10 2.E-10 TETRACHLDROETHENE Liver 2.e-os 2.E·06 

7.E-oa 6.E-07 7.E·07 TRICHLOROETHENE CNS 7;E-<>4. 4.E-02 4.E·02 

2.E-11 2.E·11 VINYL CHLORIDE Liv« 6.E-07 e.E-07 

CIS.1,2-DICHLOROETHENE Blood 5.E·OS 5.E-05 

2, .. DINITRDTOLUENE CNS, Liver 1.E-<>4 3.E-05 1.E-04 

6.E·11 8.E·12 2,4,6-TRINITROTOLUENE Liver 3.E-04 3.E-<>5 3.E·04 

4.E-10 3.E·10 7.E-10 PENTACHLOROPHENOL Liver, Kidney 5.E-oe 4.E-oe 9.E·06 

ALUMINUM BodyWelgh1 9.E-03 9.E-03 

4.E-oa 4.E-09 U-08 ARSENIC Skin, CVS 7.E-<>3 8.E·04 7.E-03 

BARIUM Kidney 1.E-<>4 1.E·04 

CADMIUM Kklney 4.E·04 3.E-05 5.E-<>4 

CHROMIUM Fetotoxicity/GSIBone 4.E-03 4.E·OJ 

COBALT NA &.E-<>5 8.E-05 

NICKEL BodyWel91>1 1.E-04 1.E·04 

VANADIUM Hair LON 2.E-02 2.E-02 

ZINC Blood 5.E-05 5.E·05 

CYANIDE Welgh1 Loss, Thvrold 1.E·04 3.E-05 1.E·04 

:: 't<il11~~Sli~~~$'0ii' :~i\-;~~:a-t~.Kt<\· W!,'.';';F;'(;'X··.·· :,";';'."'','.'; ~, .;'.:·>·\'.<:. >::r~1>FAaiariilii•••~·~ ~-~•·• sai1 , . s.E·02 

• 

Ta...t Oraan Arl•lwla • lulteurt.ce Soll 

•.E·02 Total UverHt. 5.E.03 TotalCNSHI· ,__.;.;,;;...;,;. _ _, 

1.E·04 Total Ktdney HI• 6.E·04 Total Blood HI• 1--..;.;.:;=--< 

Tolal CVS HI" 1--...;9;;;.E;.-<>3;;;;.. _ _, 

T olel Skin HI • ,__...;7;.;.E;.•.:;;03:_--< 

Total Gastrolnte.Unel Sy$tem HI• ,_ __ 4;;;.E;.·.:;;03:_--< 

Total Fatotoxiclty HI• ._ __ •;;;·E:;.·03;;;;.. _ _. 

9.E·03 

2.e-02 

4.E·03 

1.E·04 

Total Body Weight HI :11 !--==--< 

Total HalrHl • i--==--< 

Total Bone HI• 1--..;.;.:=--< 

Total Thyroid HI• '--..;.;.:=--' 

• 



• 
-
-

Tlmelrame: Fi$h 

P~ · ConslnlcliorVElll8vallon wottce .. 
Ago: AdlJI 

e"'°""" ~ Chemical - Point 

GlolmWalllr lnaTronch 1,12.H--...., 

1,1,2·~ 

1,Hllcl-

1,2~ 

1.2~ 

Benzene 
Brom-romtlhano 
C.fbOnTelraclllodde 

Chlorolonn 

Clo-1.2~ 

~·-Molh)iello Cl1oridl 

~ 

• 
TABLE 9.1. REASONABl.E MAXIMUM EXPOSURE (AME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. ·CONSTRUCTION/EXCAVATION WORKERS 

SWMU 17 • OLO SOUTHSIDE MISSll.E AND WASTE Oil. DISPOSAL AREA 

NWS CHARLESTON, SOUTH CAROLINA 

~RI& Chelnlcal 

lrGesfloo ~ Dermal E- Pffna!)' 

-T- TOl!,181,.,,,,_. 

2.e.01 6.E.OS 3.E.o7 .1.2.1Helractl0-no Uvat 
5.E.OS 1.E.OS 6.E.OS 1.1.H-... Uvat 

1.1~ Uvat 

2.E.o& 1.E-09 2.e-os 1.2~ NA 

2.E-09 3.E·10 2.E-09 1,2~ Nasal 
1.E.oe 7.E.00 2.E-OS 8enzene Blood 

2.E.00 4.E·10 3.E.00 Bromodlohl- l<klney 

4.E-08 4.E.OS s.e.oe carbon TatnocNol1de Uver 

7.E-07 Chlorolorm Uvat 

cls-1 ,2·Dk:lionle1hono Blood 

Ok:hiorodKIUon>m-.,. Uvat 

4.E·10 1.E·IO 5.E-10 Mothitone Chlollde Uvat 

Naphlllalo"" N-

Non-Carclnogonle Hazan! Quotlenl 

lngHllon - Daimal E><pOSU"' 
Rout .. Total 

t:E-03 4.E-04 2.li.()3 

2.E.o2 3.E.o3 2.E-02 

2.E-04 5.E.OS 2.E-04 

2.E.OS S.E-05 7.E·05 

1.E.o3 

~ 4.E.oa 

1.E.o4 

1.E-03 3.E-02 3.E-02 

4.E-02 1.E-02 S.E-02. 

2,E-01 3.E-02 3.E-01 

5.E-03 3.E·04 6.E,-03 . e.e.os 2.E-05 8.E-05 

I 2.E-03 1.E-04 3.E.o3 

:r- 6.E.oe 2.e.oe 2.E-06 T-ltlene 

~ !==t 2.e.oa 2.E.-02 3.E-02 

Toluene T""""1e Kidney, Uvot, CNS 8.E-04 3.E-04 1.E-03 

Toi.11.2.Qletjoroelhono T0!81.1.2.0- Blood, I.Ivor 2.E-02 2.E-02 

lrans-1,2-0lchloroolllen 1 ...... 1.a-OlchloroGltiono BIOOd. I.Mir 1.E.00 2.E-04 1.E·03 

T-roelheno 1.E-05 5.E-06 2.E-05 

VlnjlC111- 5.E.oe 2.E.oe 3.E.oG 

Bls(2-Elhylho)()4)phlhalolo 

RDX 
. Antimony 

Arsonlc 

Ba-

~ 

Coball ....._, 
Nickel -S!ilale 

'..',Tl!flii.fliik~G"" .......... i' · .... ti.oil '1'£~ 2,e'llS' 

T- CNS 

~Chlollde Uvat 

911(2~19 Uver 
FID)( p-

Antimony BIOOd - Sldn. CVS 

Baltun Kidney 

Beryllillm GS,~ 

COball NA 

Manganose CNS 

Nlclcol BodyWolghl 

Chlorldo 

&Ma19 

,.·:•·. ?> . '1'ot81~"1clijxAciols~ 

T-U-HI• 

Totall<ldlloyHI• 

TolalNasalHI• 

Total Skin HI • 

Total CVS HI• 

Total Body Wolglll HI• 

TorgOt Organ Anolyala 

2.£-01 

3.E-03 

1.E-03 

1.E-03 

1.E-03 

2.E-03 

. 

6.E-01 6.E-02 6.E-01 

8.E-04 7.E-04 1.E·03 

5.E-03 s.e.oa 

7.E-06 7.E-06 

1.E-03 1.E.o3 

*+ 1.E-03 

2.E-03 

S.E-02 S.E-02 

8.E-04 8.E-04 

e.e-02 8.E-02 

U.o3 2.E.o3 

·11 .. e-01 3.E-01 1.E...00 

Total CNS HI• 1--6o;..E;;,,-0..,1_-I 

To1al 81ood HI" t--3"°.E;.-O;;,.l--i 

T-P"'*'"klHl•l--7~.E;.-06-...-~ 

TototGaslmlnle<tinalHI• S.E-02 
1------1 

Totot ReaPnolory Ht. ,__s_.e._-02 __ _. 

• 



Scenario Tlrnaframa: Currvnl/Futura 

Receptor Population: Occupational Work1ra 

Receptor e: Adult 

Medium 
~·· 

Expo1Urt Chernloal 

Medium Point 

Soll Soll Surface Soll METHYLENE CHLORIDE 

TRICHLOROETHENE 

CIS.1.2·DICHLOROETHENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

8ENZO(B)FLUORANTHENE 

CARBAZOLE 

CHRYSENE 

DIBENZO(A.H)ANTHRACENE 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1280 

ALPHA-BHC 

8ETA·BHC 

GAMMA-BHC (LINDANE) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

LEAD 

MANGANESE 

MERCURY 

NICKEL 

ZINC 

• 

TABLE 9.2. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR. RISKS AND HAZARDS FOR COPC. ·OCCUPATIONAL WORKERS 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

NWS CHARLESTON, SOUTH CAROLINA 

Carcinogenic Rlak Chemical Non·Caroinogenlc Hazard Quollent 

lngealion lnhal11lo11 Dermal Expoeure 

Rout11Total 

4.E·11 •.E-11 

1.E·DB 4.E·07 5.E-07 

3.E·07 2.E-07 5.E-07 

2,E·06 2.E-08 4.E-08 

3.E·07 2.E-07 5.E-07 

3.E·09 3.E·09 6.E-09 

2.E·09 2.E·09 4.E·09 

3.E·07 3.E·07 6.E·07 

4.E·07 4.E-07 8.E-07 

e.E-07 8.E-07 1.E·OS 

2.E-07 ·2.E·07 5.E-07 

1.E-09 1.E·09 2.E·09 

e.E·10 4.E·10 9.E·10 

•.E·10 1.E·10 5.E·10 

3.E·06 5.E-07 3.E·06 

1.E-07 1.E-07 

• 

Primary Ingestion 

Taroet Craan 

METHYLENE CHLORIDE Liver 2.E·07 

TRICHLOROETHENE. CNS 8.E-08 

CIS.1.2·DICHLOROETHENE Blood 2.E·08 

8ENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

8ENZO(B)FLUORANTHENE 

CAR8AZOLE 

CHAYSENE 

OIBENZO(A;H)ANTHRACENE 

AROCLOR-1248 

AROCLOR· 1254 Immunological 4.E-02 

AROCLOR-1280 

ALPHA-BHC 

BETA·BHC 

GAMMA·BHC (LINDANE) Kidney. Liver 3.E·08 

ALUMINUM Body Weight 1.E-D2 

ANTIMONY Blood 8.E·02 

ARSENIC Skin.CVS 2.E·02 

BARIUM Kidney 3.E·04 

CADMIUM Kidney 2.E-02 

CHROMIUM Feto10ldclly/GS/Bono 2.E-02 

COBALT NA 2.E-D4 

COPPER GaatrointasUnal 1.E-02 

LEAD 

MANGANESE CNS 2.E-03 

MERCURY CNS 2.E-D3 

NICKEL Body Weight 4.E-D3 

ZINC Blood 2.E-D3 

Total Liver HI • 

Total Kidney HI• 

Total CVS HI• 

Total Immune Syatem HI • 

Total Skin HI • 

Total GaatrolntMtinal ey.tam Ht• 

Target Qrgen Alleh< I 

4.E-OS 

3.E·02 

2.E·02 

8.E·D2 

2.e-02 

3.E-02 

..Surfeoo Soll 

Inhalation Dermal Exposure 

Routaa Total 
2.E·07 

1.E·03 1.E·03 

2.E'OS 

8.E-02 

7.E-07 4.E·OS 

8.E·02 

3.E-03 2.E-02 

3.E·04 

3.E·03 3.E·02 

2.e.04 2.E-02 

2.E·04 

2.E·03 

2.E·03 

Total CNS HI· 1--• ... E ... -..,03.._-i 

Total Blood HI• 1--'8;.;..E;;.·;;;02'--i 

To1al Body Weight HI• l--'2;.;..E;;.·;;;02.._-i 

Total Bone HI" l-_..,;2;.;..E;;.·;;;02;._-i 

Total Fatotoxicity HI• ~-2_.E_-_02_~ 

• 



• 

G""""""ater 

Scenario Tlmelrame: CuminllFIAln 

Recaplor Popt.lilllon: Occupallonal Wori<ers 

Recep1or : AdUt 

cnom1ca1. 

MedUl1 Polnl 

lnloorAlr 1.1.2.2·Tetrachloroolhana 

1,1.2•TrtcHoroethane 

, • 1-Dtc:Notoalheno 

Bonzane 

CSrbonTotrachlorldo 

Chlon>I0"'1 

Naph1halena 

Total 1 .2-0lc:llloroetha 

tran&-1,2-0lchloroethono 

• 
TABLE 9.2. REASONABLE MAXIMUM EXPOSURE (RME) · 

SUMMARY Of RECEPTOR RISKS AND fiAZARDS FOR COPCs ·OCCUPATIONAL WORKERS 

SWMU 17 ·OLD SOOTttSIOE MISSll.E AND WASTE OIL DISPOSAL AREA 

NWS CHARLESTON, SOUTH CAROLINA 

Can:lnogonc Risk. 

lmalallon 

1.E« 

8.E.Q9 

2.E.Q9 

5.E-10 

7.E-09 

5.E-10 

1.E-07 

3.E-07 

1.E-10 

1.E-07 

1.E-05 

Da"'1ai E>pOSU19 

RolJleaTotal 

t.E-08 

8.E-09 

2.E-09 

5.E-10 

7.E.oa 

5.E-10 

1.E-07 

3.E-07 

t.E·10 

1.E-07 

t.E-05 

cnom1ca1 

1,1,2.2·Tetractloloethane 

1.1.2·Trtclioroethano 

1.1-lllc-

1,2-Dlclioroethano 

1.2-Dlcl*lmpropano 

Benzone 

Bromodlc:Horomethane 

CSrbon Te1~orldo 

Chloroform 

clo-1.2-0lc:llloroethane 

Olc:hlorodll1uoromethane 

Me1hylene CNorldo 

Naphthalono 

Tetrachloroelhono 

Toluene 

Total 1,2·0lch101001t-

trans-1.2-0k:Noroethene 

Trtclioroethane 

Vinyl C'11orldo t .E« 1 .E-08 Vinyl Chloricla 

NOO-Carclr_.,ic Ha:ard OUollenl 

Primary inQosllon lntlalallon 0a"'1al 

T-10lllan 

Llwr 3.E-06 

Liver 7.E-05 

Liver 2.E-05 

NA 8.E.Q8 

Nasal 2.E-05 

Blood 9.E-05 

Kidney 1.E-06 

Uvar 1.E-<>4 

Uvar 8.E-<>4 

Blood 4.E.o3 

Uwr 7.E.o3 

Uwr 6.E-07 

Nasal 4.E-06 

Uvor 1.E-<>4 

Kidney, Llwr, CNS 2.E-05 

Blood, Uvar 

Blood, Uver 5.E-05 

CNS 3.E-02 

Uvar 9.E-05 
;_'\'_;·:: <·,,·, . ''·J'Qtal~~~A~~Ai< ·•. · .. . .• ... e.<P2. .; 

TOfl191 Organ Anllyala 

Total Uwr HI• 8.E.Q3 Total CNS HI· 1 
Total Kidney HI • 2.E-05 Total Blood HI• 

Total Nasal HI 11;1: 2.E-05 

• 

Exposure 

Routes Total 

3.E-06 

7.E-05 

2.E-05 

2.e-os 

9.E-05 

1.E-06 

1.E-04 

8.E-<>4 

4.E.o3 

7.E.o3 

6.E-07 

4.E-06 

1.E-<>4 

2.E-05 

5.E-05 

3.E-02 

9.E-05 

4.E-02 .• 

3.E-02 

4.E.Q3 



Modi um 

Soll 

• 

Scenario Timeframe: CurrenUFW.ra 
Receptor Population: Traapasaera 
Race tor A e: Adolescent 

Expoaure E>ci>oeure Chemical 

Medium Point 

SoD Surface Soil METHYLENE CHLORIDE 

TRICHLOROETHENE 

CIS-1,2-0ICHLOROETHENE 

BENZO(A)ANTHAACENE 

BENZO(A)PYRENE 

BENZO(B)FLUOAANTHENE 

CARBAZOLE 

CHRYSENE 

OIBENZO(A,H)ANTHAACENE 

AROCLOA-1248 

AROCLOR-1254 

AROCLOR-1260 

ALPHA-BHC 

BETA-BHC 

GAMMA·BHC (LINOANE) 

ALUMINUM 

ANTIMQllN 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

LEAD 

MANGANESE 

MERCURY 

NICKEL 

ZINC 

/:,'/ii'.:·:/\ <.:;. ;_· .. ·,. -~~.>.: 

TABLE 9.3. REASONABLE MAXIMUM EXPOSURE (AME) 

SUMMARY OF RECEPTOR RISKS ANO HAZARDS FOR COPCs - ASOLESCENT TRESPASSERS 

SWMU 17 - OLD SOUTHSIDE MISSILE ANO WASTE OIL DISPOSAL AREA 

NWS CHARLESTON, SOUTH CAROLINA 

Carcinogenic Riek Chemical 

Ingestion Inhalation Oemal Exposure 

Routes Total 

3.E-12 3.E-12 METHYLENE CHLORIDE 

1.E-09 5.E-09 6.E-09 TRICHLOROETHENE 

CIS-1,2-0ICHLOROETHENE 

2.E-08 2.E-OB 4.E-08 BENZO(A)ANTHAACENE 

1.E-07 1.E.07 3.E-07 BENZO(A)PYRENE 

2.E-08 2.E-08 4.E-08 BENZO(B)FLUOAANTHENE 

2.e-10 2.E-10 4.E-10 CARBAZOLE 

2.E-10 1.E-10 3.E-10 CH RYS ENE 

2.E-08 2.E-08 5,E-08 OIBENZO(A,H)ANTHAACENE 

3.E-08 3.E-08 6.E-08 AROCLOR-1248 

5.E-08 4.E-08 9.E-08 AROCLOR-1254 

2.E-08 2.E-08 4,E-08 AROCLOR-1260 

1.e-10 7.E-11 2.e-10 ALPHA-BHC 

4.E-11 3.E-11 7.E-11 BETA-BHC 

3.E-11 8.E-12 4.E-11 GAMMA-BHC (LINOANE) 

ALUMINUM 

ANTIMONY 

2.E-07 4.E-08 2.E-07 ARSENIC 

BARIUM 

CADMIUM 

1.E-09 1.E-09 CHROMIUM 

COBALT 

COPPER 

LEAD 

MANGANESE 

MERCURY 

NICKEL 

ZINC 

Primary 

Target Organ 

Liver 

CNS 

Blood 

Immunological 

Kidney, Liver 

Body Weight 

Blood 

Skin, CVS 

Kidney 

Kidney 

Fetotoxicity/GSJBone 

NA 

·Gaatrointestinal 

CNS 

CNS 

Body Weight 

Waloht Loas, Thyroid 

I.?>,~'.,~:'. '.·:;"(} · tot&l Rialf~1*·suiiad'f ·aau :•;,8:£'61 ~~·.:}/ ~ .::•,.,,.·····: ··<>·:.:'.·•·.· ...... .:: ·;, .. · -'.·<' .. 

• 

Tolal Liver HI o 

Tolal Kidney HI • 

T olal CVS HI = 
Totel Immune System HI• 

Total Skin HI • 

• Tola! Gaatrolnte&tinal Syalam HI • 

Taraet Oraen Anelv'• Ill 

7.E-07 

5.E-03 

4.E-03 

2.E-02 

4.E-03 

8.E-03 

NQn.Carcinogentc Hazard Quotient 

Ingestion Inhalation Dermal Exposure 

Routes Total 

4.E-08 4.E-08 

1.E-06 3.E-06 3.E·05 

5.E-07 5.E·07 

8.E-03 7.E-03 2.E·02 

5.E-07 1.E-07 7.E-07 

3,E-03 3.E·03 

1.E-02 1.E-02 

3.E-03 6.E-04 4.E·03 

&.E-05 6.E-05 

s.E-03 6.E·04 5.E·03 

3.E-03 6.E-06 3.E·03 

4.E-05 4.E·OS 

3.E-03 3.E·03 

3.E-04 3.E·04 

3.E·04 3.E-04 

8.E-04 8.E·04 

3.E.04 3.E-04 

: Total Hazard lndei< Acri>•• Surface Soil 5.E-02 

Tolal CNS HI • 6.E·04 

Total Blood HI = 1.E·02 

Tola! BodyWeight HI • 4.E·03 

Total Bone HI • 3.E-03 

Tote! Fetoloxicity HI • 3.E-03 

• 



• 
IScenallo Tlmo1rama: CUrronl/Fulure 
Receptor PopoAallan: T..,_.. · 
Rac:aplor Ag!: Adolaacenl 

Medl...n Polnl 

• 
TABLE 9.3. REASONABLE MAXIMUM EXPOSURE (AME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC8 • ASOLESCENT TRESPASSERS 

SWMU 17 • OLD SOU1HSIOE MISSILE AND WASTE OIL DISPOSAL AREA 

NWS CHARLESTON, SOUTH CAROLINA 

lnhalaUon Dannal El11JOSU111 
RoutotTotal 

Chamlcol 

Primary lngaslton lnhalaUon Dannal EllPOoura 

Target Organ Routes Total 

Manganooo Manganne CNS 2.E-0. 2.E-03 2.E-03 
"'·.·.:, . •.· 

Sedlrnanl · ... 

Tolal RJsk AclOIS Surface Waler 8fld Sedman! Total Hazard Index Across ·Surface Water and Sediment 

Target Ortan Anllysla 

TOlal Blood HI• 1---1-.E•-03---l 

Tolal GaslrolnlasUrial HI" 1---'3'".E;;.«,;..;,,_-l 

TOlal CNS HI• 2.E-03 ~..,.. ____ .. 

3.E-03 

• 



Medium 

son 

• 

Scenario Tlmeframa: Future 

Recoplc< Population: Rffldonl 

Receptor A. a: Adult 

Expo1ura Elcpo1ure 
Medium Point 

Soll . S"rlace Soil 

Chemk:al 

METHYLENE CHLORIDE 

TRICHLOROETHENE 

CIS-1,2·01CHLOROETHENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

CARBAZOLE 

CHRYSENE 

DIBENZO(A,H)ANTHRACENE 

AROCLOR·1248 

AROCLOR-1254 

AROCLOR-1260 

ALPHA-BHC 

BETA-BHC 

GAMMA-BHC (LINDANE) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

LEAD 

MANGANESE 

MERCURY 

NICKEL 

ZINC 

" 

TABLE 8.4. REASONABLE MAXIMUM EXPO$URE (RME) 

SUMMARY OF RECEPTOR RISKS ANO HAZARDS FOR COPC& • FUTURE ADULT RESIDENT 

SWMU 17 ·OLD SOUTHSIDE MISSILE ANO WASTE OIL DISPOSAL AREA 

NWS CHARLESTON. SOUTH CAROLINA 

Can:ln~nloRlak Chamlee I 

lngeetton Inhalation Oennal Expoeure 

RouteaTolal 
s.e-11 5.E·11 METHYLENE CHLORIDE 

2.E-08 8.E·07 6.E-07 TRICHLOROETHENE 

CIS-1,2-0ICHLOROETHENE 

3.E-07 2.E-07 5.E-07 BENZO(A)ANTHRACENE 

3.E-o& 1.E·08 4.E·06 BENZO(A)PYRENE 

4.E-07 2.E·07 6.E-07 BENZO(B)FLUORANTHENE 

·4.E-oe 2.E-oe 6.E-08 CARBAZOLE 

3,E-09 2.E-oe s.E-oe CHRYSENE 

4.E-07 2.E-or 7.E-07 OIBENZO(A,H)ANTHRACENE 

s.E-07 3.E-07 8.E-07 AROCLOR·1248 

B.E-07 5.E·07 1.E-08 AROCLOR·1254 

3.E·07 2.E·07 5.E-07 AROCLOR-1260 

2.E-08 B.C·10 3.E-09 ALPHA-BHC 

6.E·10 3.E-10 1.E-oe BETA-BHC 

s.E·10 8.E-11 6.E·10 GAMMA-SHC (LINDANE) 

ALUMINUM 

ANTIMONY 

4.E-o& 4.E-07 4.E-o& ARSENIC 

BARIUM 

CADMIUM 

1.E-07 1.E·07 CHROMIUM 

COBALT 

COPPER 

LEAD 

MANGANESE 

MERCURY 

NICKEL 

ZINC 

. ·.•· .: : . ·:. ·: To~t Rll.k.AC~ swacie Soil ·• :1:e.Ji5':/· ·>' . <.": "·\.": . 

• 

Total L~r HI• 

Total Kidn.y HI• 

Tolal CVS.HI• 

Total Immune System HI • 

Total Skin HI • 

Total Gaatroln188tlnal Syltem HI• 

Non.Carcinogenic Hazard Ouollant 

Primary Ingestion Inhalation Dermal E)(J)osure 

Taraat Organ Routes Total 

Liver 3.E-07 3.E-07 

CNS 9.E-08 1.E-03 1.E-03 

Blood 3.E-08 3.E·06 

lmmunofoglcal e.E-02 3.E-02 Q.E·02 

Kidney, Lfver 4.E-06 6.E·07 5.E-06 

Body.Weight 2.e-02 2.E-02 

Blood 1.E-01 1.E·01 

Skin, CVS 2.E-02 3.E-o3 3.E·02 

Kidney 5.E-04 5.E-04 

Kidney 3.E·02 3.E-03 4.E·02 

Fetotoxlctty/GSl8one 2.E-02 3.E-o4 2.E-02 

NA 3.E·04 3.E-04 

Gastrointestinal 2.E-02 2.E-02 

CNS 2.£.03 2.E·03 

CNS 2.E-03 2.E·03 

BodyWolgh1 6.E-03 6.E·03 

Blood 2.E·03 2.E·03 

"" " 
t~l Hanril fnd•x ACro'8 Stirtaoe Son· J.E-01 

la-Surt1e1 son Tarael Organ Anolyol 

5.E·08 

4.E·02 

3.E-ll2 

9.E-oz 

3.E-02 

4.E-OZ 

Total CNS HI. 1--•_._e._o_J --i 

Total Blood HI. 1---1 .... E-... 0_1 --i 

Total Body Weight HI. 1--3-·.-E-_02"----I 

Total Bona HI. t--2;.·.-E·_0"-2 --i 

Total Foto1oidclty HI. '---'2;;.;·-.E·.-02..___, 

• 



• 

-
---

1-nn-: ruure 
Recepler~ -
RecepW' er: AdUll 

e-.n E-

Medll.m -
Gloln!Wlll« Tap 

Chemical 

1,1,2.2·T-

1,1.2·T-

1,1·~ 

1,2·Dlctioroolhll'le 

1.2.PICl'lo-

llenzeno --"""-C8lben Ttlraclioride 

CNo!olotm 

cl&-1.2~ 

~ 

Moll>;'lone-
N~ ,. __ 
T-· 

Totall,2·~ 

lninlr1.2~ 

T-

Vln\tCNorlde 

Bia(2-Elhylho)()1)l>hlhalale 

ROX 

Anllmony -BalQ!I 

Selyillum' 

CCl?llt 
~ 

Nlel<el 

Chlo!lda 

Male 

• 
TABLE 9.4. REASONABLE MAl(lMUM EXPOSURE (RME) 

SlJMMAAY OF RECEPTOR RISKS AND HAZARDS FOR COPCt • FUTIJRE ADIJLT RESIDENT 

SWMIJ 17 • 01.0 SOOTHSIOE MISSILE AND WASTE OIL DISPOSAL AREA 

NWS CHARLESTON, SOIJTH CAROLINA 

C.ldrlogoNI: -
Chemk;ol . 

~ lnhalallon Dermal e_... 
-Toll! 

3.E-04 3.E-04 3.E-05 6.E-04· 1,1.2.2·T-

5.li-OS 5.E'°5 4,E.()6 1.E-04 1,1,2-T-

1.1~ 

1.e-os l.E-115 4.E-07 2.e.os 1,2-0lcl'lloroolha 

1.E-08 

~ 
3,E.()6 1.2~ 

2.E-05 4.E-115 -2.E-08 7 s.e-oe Brom-othano 

8.E-05 e.E-05 2.E-OS 2.E-04 C.rllooTolraolllori<le 

CNorolorm 

clo-1,2-

1.E-Oll. 1.E-<16 •.e-oe 3.E-06 ~ 
Naphlhalene 

2.ll-0.'l 2:e.o:J 8.E-04 4.E-03 

irota11~ 

l!llnl-1.2~ 

2.l!-02 2.E-02 2.E-03 3,E-02 T-

1.E-04 l.E-04 8.E-06 3.E-04 Vln\4~ 

7.E-Oll 8.E-06 2.E-05 Blo(l?-Elhlb)()1)phtllalale 

2.E-08 U!-08 2.E-06 ROX 

AnUmony 

3.E-04 9.E-07 3.E-04 Arsenic 

Balium 

B8')1111n 

Ccbelt 

~ -ICl'llOl10<I 

!SU!ala 

• 

~rclnogonlc Haiard Cluollenl 

Pllrnary - De1111al E-

Ta"""Oigan Rout&& Total 

uv.r 6.E-02 6.E-02 6.E-03 1.E-01 

Uwr 6.E-01 6.E-01 5.E-02 1.E+OO 

I.Mir e.E-03 6.E-oa 6.E-04 1.e-02 

NA 2.e-02 2E-02 7.E-04 4.E-02 

Naaal - 2.E-01 2.E-01 !.E-02 s.e-01 

Kidn9Y S.E-03 5.E-03 3.E-04 1.E-02 

Uwr 3.E+OO 3.E+OO 5.E-01 6,6«+00 

Uwr 2.E..00 2.E+OO 1.E-01 4.E.00 

Blood 7.E+OO 7.E+OO s.e-01 l.E+-01 

Uwr 5.E-02 Ul-02 S.E-03 l.E-01 

Uver 9.E-03 9.E-03 2.E-04 2.E-02 

Na ... 4.E-03 4.E-03 2.E-03 1.E·02 

LlYOI' 9.E-01 9.E-01 4.E-01 2.E+OO 

Kidney, Uwr, CNS Ui:o:! 1.E-02 4.E-03 3.E-02 

Blood,Uwr 3.E..00 3.E+OO 2.E-01 6.E+OO 

Blood.I.Mir 3.E-02 3.E-02 2.E-03 7.E-02 

CNS 7.E+oo 7.E+oo 9.E.01 2.E+-01 

I.Mir 2.E-01 2.E-01 7.E-03 •.E-01 

Uwr 7.E-02 9.E-02 2.E-01 - 2.e-02 1.E-04 2.e-02 

Blood 4.E-01 6.E-03 4.E-01 

Slcln.CVS 2.E+-00 6.E-03 2.E+OO 

Kldnoy 3.E-01 1.e-02 3.1;-01 

GS, Refl)lt8lory 6.E-01 3.E-01 9.E-01 

NA 1.E+-00 4.E-03 l.E+OO 

CNS 6.E..00 4.E-01 6.E..00 

BodyWelgtlt 7.E--01 1.E-02 7.E-Ot 



• 

rcenalfo Tlmatramo: FWJnt 
Receptor Popjatton: R

Racaptor Age: AdUI 

TABLE 9.4. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCe • FUTURE ADULT RESIDSNT 

SWMU 17 • OLD SOUTHSIDE MISSILE AND WASTE Oil DISPOSAL AREA 

NWS CHARLESTON, SOUTH CAROLINA 

Chemical 

e_... 
RoulMTotal 

lndOol'Alr 1,1,2,2·Tet"""11oroat 5.E-06 1,1.2.2·Tetracllloroe1ha 

1, 1.2·Trichlol0elhano 2.E-06 1,1.2·Titohioroelhano 

1, 1-0lchlo!OOI'- 1, 1·Dlchloroathono 

1.2~ 5.E.07 6.E.07 1,2-t>lchlOn>alhan 

8.E'Oll a.e-os 1,2·Dlchlo-

5.E.07 S.E.07 llenzeno 

a.e.oe a.e-os Blllmodchlolllmothane 

4.E-06 4.E'Oll CarbonT-

Chlorofonn 3.E.OS 3,E.05 Chlorofonn 

cls-1,2-[)lchloroolbene 

Dlcl'lorodllluoromalhane 

2.E-06 Molhylene CNo!ldo 

Naphthalene 

TellllCHon>eltione 4.E-06 4.E-06 ITelracNoroathono 

Taluano Totuono 

Total 1.2-0lchlofOelhene TOie! 1.2-Dlclio<oelhai'O 

Trtohloroa1hene 6.E.Q4 6.E.()4 Trichlo,....,.,,. 

Vlnyl CNQlldo S.E.07 S.E.07 Vinyl Chlolkle 

• 

Total Uv8r HI• 

Total Kidney HI• 

TotalNasatHI• 

Total Skin HI• 

Total CVS HI• 

Tolal Body Welghl HI~ 

Non-ca.:tnogenlc Hazard Quotient 

Prlmaiy lngolllon lnhala11on Denn al E>epOSU1'8 

Target Organ Routes Total 

I.Nor 1.E.OS 1.E.()3 

UYar 2.e.02 2.E.02 

I.Nor 7.E.o4 7.E.o4 

NA 2.E.os 2.e.os 

Nasal 2.E.o:l 2.E.o:i 

Blood 7.E.OS 7.E.o:i 

Kidney 2.E.o4 2.E-04 

llwl 4.E.o:i 4.E.03 

UYar 9.E.OZ 9.E.02 

Blood 4.E.01 4.E.01 

Uvar 1.E.01 1.E.01 

llwl 1.E.Q4 1.E« 

Nau! 2.E.o:i 2.E·03 

I.Nor 5.E.OS 5.E.03 

Kidney, Uvar. CNS 1.E.OS 1.e.o:i 

Blood, UYar 

Blood, UYor 3.E--03 3.E.03 

CNS 1.E+-00 1.E+oo 

llwor 3.E.o3 3.E.03 

2;e..01 • 4.E+oo 6.E+o1 

2.e.oo- . 
2.E+oo 

2.E+o1 Total CNS HI• 2.E+o1 

3.E.01 Total Blood HI• 2.E+o1 

4.E.os Total Proslate HI 1111 2.E.02 

2.E+-00 Total Gas1roln10&1lnal HI• 9.E.01 

2.E+-00 Total Re&plraloiy HI • 9.E.01 

7.E.01 

• 



• 

-

1-. Tme!nim .. e: FWn 
Receptor~ -
Recaptor Age: A<U 

-

• 
TABLE 0.4. REASONABLE MAXlf.4\JM 15XPOSURE (RMS) 

SUMMARY OF RECllPTOR RISKS ANO HAZARDS FOR COPCO· FUTURE AOULT RE$10ENT 

SWMU 17 • Oltl SOUTHSICIE MISSll.E ANO WASTE Oil. OISPOsAI. AREA 

NWS CHARLESTON, SOUTH CAROLINA 

• 

ElpOSUOI 

Ta Route& Total 



Mldlum EiipoeuOI ~ 

Medium Point 

Soll Soll Surl•ce Soll 

• 

Chemical 

METHYLENE CHLOFUDE 

TRICHLOROETHENS 

CIS-1,i-CllCHLOROETHEN!! 

BENZO(A)ANTHRACENE 

SENZO(A)PYRENE 

BENZO(S)FLUORAN™ENIO 

CARBAZOl.E 

CHRYSENE 

OIBENZO(A.H)ANTHRACENE 

AROCLOfl.1248 

AAOCLOfl.1254 

AROCLOfl.1250 

ALPHA-SHC 

SETA-BHC 

GAMMA-SHC (LINOANE) . 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

· TABLE 9.5. REASONABLE MAXIMUM EXPOSURE (AME) 

SUMMARY OF RECEPTOR RISKS ANO HAZAROS FOR C0PCa • FUTURE CHILO RESIDENT 

SWMU 17 ·OLD SOUTHSIDE MISSll.E ANOWASTe OIL DISPOSAL AREA 

NWS CHARLESTON. SOUTH CAROLINA 

Carolnogenlc Risk Chemical 

lnplltion lnhat.tion Dermal "-
-Tola! 

1.e-10 U·10 ~ORIDE 
5.E-08 5.E-07 G.E-07 ENE 

Clll·1,i.DICHLOROl!Tl-IENe 

8.E-07 3.E-07 1.e.oe BENZO(A)AHTHRACENE 

8.E-06 U·06 u.oe BENZO(A)PYRENE 

t.E.o? U-07 t.E·08 BENZO(B)FLUORANfHENE 

1.e-oe 4.E-oll 1.E.08 CARSAZOLE 

7.E-oll 3.E'-09 l.e-08 CHRYSENE 

t.E·06 4.E-o7 1.E.oe OIBENZO(A.H)NmlRACENE 

1.E-o6 S.E.o7 2.E-o8 AROCLOfl.1249 

2.E-o6 7.E.o? 3.E-06 AROCLOfl. 1254 

e.E·07 3.E.o7 1.E-08 AROCl.Ofl.1250 

5.E-oll 1.E-09 6.E-oll ALPHA-BHC 

2.E.oll · 5.E·10 2.E.oll BETA-BHC 
1.E-00 1.e.10 1.E.oll GAMMA-BHC (LINOAlllE) 

ALUMINUM -9.E-oa 7.E.Q7 G.E-oa ARSSN!C 
llARIUM 

No!\.CaroinOgtnlo Hotard Ouolient 

Primery lngeollon lnllalallon Oormal Exposure 

Taratt Oroan Routes T olal 

Llvot 3.5"'6 3.E·06 

CNS e.E.05 5.E-03 5.E-03 

lllood 3.E.OS 3.E·OS 

lrl)munologloal 6.E.01 2-E.01 a.E-01 

Kldney, Llvot 4.E.OS •.E-08 •.E-05 

BodyWfiflhl U.01 2.e.01 
. lllood 1.E+OO U+OO 

SIOO,CVS 2.e-01 2.E-02 2.E.fl'I 
Kidney 4.E-03 4.E.o3 

CADMIUM CADMIUM ::t$:t: 3.E.01 2.E.OZ 3.E.01 

CHROMn.JM 'Il 1.E.07 ·CHROMIUM 2.E-01 1.E.Q3 2.l!.01 

COBALT COBALT U·03 U·03 

COPPER 

~ 
MEACURV 
NICKEL 

ZINC 
pt,:":;;) :::<> 

.. 
.··.~>[';!: '--;':·;~-:.~···. 

COPPER 

LEAD 

MANGANESE 

MERCURY 

NICKEL 

ZINC 

:;_,';i' •':;,tolallli8ii~llli•$1lrt!iS.:Jdii ·. :a:~'.J;; 1; >':;:{ •i'::_,C\. '·"'' ,, .. .,.,. 

• 

Tolol l.lwrHI. 

Tolol Kidney HI • 

Total CVS HI • 

Total Immune System HI• 

Total Sktn t-11 ia 

T olal Clallt10ln1aatinal System HI • 

Gmoln- 2.e.01 2.e.01 

CNS 2.E·02 2.e-02 

CNS 2.E-oa 2.E-02 

llodyWoighl 6.E-0<! H-02 

Blood 2.e-02 2.e-02 

,, ··' ' ·' Toh!IHoiioti! lndfx.;,- liU«toeSCll a:E+OO 

Taraot Oraa• Analval l-$UrfaCI Soll 

'-E-05 

3.E·OI 

2.e.01 

a:e.01 

2.e-01 

4.E·01 

Total CNS HI• i---s ... e._-,.02.__ 

Tola! Blood HI• .,__1.,..E.•.-00.._--! 

Tobi! Body Weigh! HI• !--'2'-.E'"·-01--; 

Total Bone HI• ._ ....... 2 .... E-.-0.;.1 _ _. 

Tobi! Feloloido/ty HI ............. 2;;.E;.-o-.1 _ _, 

• 



• 

-
-

1--Tlmol1M1e; FINe 

Recep!Cf~ -
~ Aga: CNld {Oto$ yeara) 

E- E- CMmlOal - -
- Tap 1,U.2·T-

1,1.2·T--

1.1~ 

1.2~ 

1,2-lllchloropropa --
E 
~CNollde 

~ 

T-

T'*-
To1al'1.2~ 

lranl-1.~ 

T-
Vln)t Cl*"tlo 

Bls(2-E~)phlhllla1• 

ROX 

AnQmony -
~ 
~ -Cllloildo 

$Ufalo 

• 
TABLE 9.5. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS ANO HAZAF!OS FOR COPCa • Fl1T1.IRE CHLO RESIDENT 

SWMU 17 • 0LO SOUTHSIOE MISSll.E ANO WASTE Oil OISPOsAL AREA 

NWS CHAFll.ESTON. SOUTH CAROLINA 

~-
Cllonllcol 

ll1g8lllon lrllalatlon Denna! E-

-Tole! 
2.E-04. 2.E:-04 1.e-os 3.E.Oof 1,1.2.2·T__,. · 

3.E-<16 3.E-05 2.E-06 U-05 1,1.l!·T-

1.1~ 

7.E--0& 7.E-o<! 2.E-07 1.Eo05 1.2-0l<hloroelhono 

7.E-07 7.Eo07 4.E-oe 2.E.oe 1.2~ 

1.E-OS Uoo05 9.E-07 2.E-05 Benzene 

1.E-o& 6.E-Oe 3.E-o& BmmOdiCl'iOrOmol"""' 
7.E-06 1.E-04 Carbon Telmchlortde 

CWOl<>fonn 

ci•·1.2~ 

Ololllo-othane 

8.E-07 &.E-07 2.E-08 2.E-06 

~ 
1.E-03 1.E-03 3.E-04 2.E--03 T--

T-
Tolal1.2~ 

tranl-1,~ 

9.E.()3 9.E-OS G.E-04 2.E.OZ Tl1cHo!oalhene 

2.e-04 2.E-04 5.E-06 4.Eo04 Vlr>JI~ ·-
4.E.oe 4.E-OB a.e.oe Blll2-E~)pNha!ate 

1.E-o& 6.E.00 1 .. e.oe ROX 

Anllmony 

2.E-04 4.E-07 Uoo04 --B8')111un 

COball 

~ -Cl1IOride 

81111118 

• 

~-Quotient 

Pttmary ._, - Oemlai ElliX>llOOI 

Target""'°" RoulesTolal 
..,.,.,. 1.e-01. 1.E-01 1.E-02 3.E-01 
..,.,.,. 1.E.00 1.E+OO 8.E.Q2 3.E+oo 
..,.,.,. 1.E-02 1 .• E-02 U-03 3.E-02 

NA 4.E-02 4.E-<l2 1.E-03 9.E-02 -Blood 6.E-01 6.E-01 2.E-02 1.E+OO 

Kldnoy 1.E.Q2 1.E-02 6.E-04 3.E-02 

u..r e.e.oo 6.E+OO 9.E-01 1.E+01 

u- 5.E.00 S.E+OO 2.e-01 1.E+01 

Blood 2.E+OI 2.e.-01 8.E-01 3.E+01 

u- 1.E-01 1.E-01 8.E-03 a.e-01 ..,.,., 2.E-02 2.e-02 4.E-04 4.E-02 

Nasal 1.e-02 1.E-02 3.E-03 2.E-02 
..,.,., 2.E+OO 2.E+OO . 7.E-01 5.E+OO 

Kldney,Llm,CNS 3.Eo02 3.E-02 6.E-o3 7.E-02 

Blccd.U...r 7.E.00 7.E+OO 4.E-01 1.E+01 

Blood,U...r 8.E-02 B.E-02 4.E-OS 2.e-01 

CNS 2.E+01 2.E.01 2.E.00 a.e+o1 

u.... 4.E-01 4.E-01 1.E-02 9.E-01 

u- 2.E-01 1.e-01 3.E-01 

4.E-02 2.E.Oof 4.E-02 - 9.E-01 1.e-02 9.E-01 

Skin.CVS 5.E+oo 1.E-02 S.E+OO 

Kldnoy 6.E.(11 2.E-Ol! 6.E.(11 

QS,Ra~ 1.E+OO 4.E-01 2.E+oo 

NA 3.E.00 7.E.()3 3.E.00 

CNS 1.e.01 7.E-01 t.E+01 

BodyWalghl 2.E+OO 2.E-02 2.E+OO 



• 

S<onarloTimolnune: i:..... 

AocoptorPe>pUa- R-
Aocoptor : Child (O to 8 years) 

Chamlc:al 

lndoorA~ 1,1.2.2·Tel-

1,1.2·Trlchloltl81hane 

1, 1 ·lllcNon>olhene 

CHorolonn 

TABLE D.5. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS ANO HAZARDS FOR COPCs • FUTURE CHILO RESIDENT 

SWMU 17 ·OLD SOUTHSIDE MISSILE ANO WASTE OIL DISPOSAL AREA. 

NWS CHARLESTON, SOUTH CAROLINA 

Csn:lnogoAc Rllk Chomlc:al 

lnhalallon Oomlal E-

A-.Totat 
4.E-08 4.E-OS 1,1,2.2·T-

1.E-08 1.E-08 1,1,2-Trlchloroolhane 

1. 1-DlcNo"'""1one 

4.E-07 4.E-07 1 .2·Dlchloltl81hane 

5.E-OS 5.E-OS 1,2-Dlchloropropal)8 

5.E-07 5.E-07 Bonzene 

7.E-OS 7.E-08 Bmmodlchloromolhane 

3.E-08 3.1!-0S C&lllon Tel-

3.E-05 3.E-05 Chlololonn 

cla-1.2·Dlchloroe1hano 

Olclllo-IUoromelhane 

1.E-08 1.E-OS Molhylone CHoride 

Naph1tlalene 

4.E-08 4.E-08 Telraohlo......,,. 

TolUlne 

Total 1.2·Dlchloroell'*W 

Uvar 

Uvar 

NA 

Naaal 

Blood 

l(ldney 

Uvar 

Blood 

u-
Uver 

Nasal 

Kidney, Liver, CNS 

Blood,Uvar 

5.E-04 Trlchloroolhene CNS 

il.E-07 VlnylClllolide u....r 

• 

Total LMtrHI• 

Total Kidney HI• 

Total Nasal HI· 

TolalS~HI • 

Totalt;;'t/SHI• 

Total Body Wolghl HI • 

TlfVOI Orgon -lysl 

5.E+01 

7.E-01 

1.E-02 

S.E+OO 

S.E+OO 

2.E+OO 

lnhalellon Oomlal E~sure 

RoulMTClal 
4.E-03 4.E-03 

7.E-02 7.E-02 

2.E-03 . 2.E-03 

8.E-05 8.E-05 

7.E-03 7.E-03 

2.E-02 2.E-02 

7.E-04 7.E-04 

1.e-02 1.E-02 

3.E-01 3.E-01 

1.E+OO 1.E+OO 

4.E-01 4.E-01 

3.E-04 3.E-04 

8.E-03 8.E-03 

2.E-02 2.E-02 

5.E-03 5.E-03 

D.E-03 D.E-03 

5.E+OO S.E+OO 

1.E-02 1.E-02 

8.E+o1 8.E+01 8.E+Oo 1.E+02 

·1.E+OO 7.E+OO 

Total CNS HI• 4.E+o1 

Tolal Blood HI • 5.E+o1 

TotalProslataHI • 4.E·02 

Total GaslrolntOIUnal HI • 2.E+OO 

TotalRnpiratoryHI• 2.E+OO 

• 



• 
scenario Tlmelrarna: FWn 

ReceptorPopU&tlorl: R
Rec:optor Age: Cl1lld .(Oto 8 years) 

• 
TABLE 9.5. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCa • FUTIJRE CHILD RESIDENT 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

NWS CHARLESTON, SOUTH CAROLINA 

SUll-Water Suri-Waler Antimony Ahllmony Blood 

Non-Ca~ Hazan:I Quotient 

Denna! 

2.E-02 7.E-03 

E><posUlll 

Rout•s Total 

3.E-02 

Iron Iron Gasl- 1.E-02 7.E.o4 1.E-02 

Manganno Manganoso CNS t.E-02 t.E-02 2.E-02 

Total FUsk Across Surface Water and 8edlmenl Total Huard Index Across Sl.ll'face Water and Sediment 6.E-02 

Target Organ Anolyal<I 

TolalllloodHI• 3.E-02 

Total Gasln>lnhNllnal HI• !.E-02 

TOlll CNS HI• 2.E-02 

--- ---

• 



-
Soll 

• 

1-Tlrnolramo: FIAIJra 
Recap\ol' PopUa\lon: R-

Recap\ol' Age: Chllcl+AdUI . 

E_.. E-

Modllll! Poinl 

Sol SUl1actSoll 

a.om1ca1 

METHYLENE CHLORIDE 

TRICHLOROETHENE 

CIS-1.2·DICHLOROETHENE 

BENZO(A)ANTHRACENE 

SENZO(A)PYRENE 

, BENZO(B)FLUORANTHENE 

CARBAZOLE 

CHRYSENE 

DIBENZO(A,H)ANTHRACENE 

AROCLOl\.1248 

AROCLOR·1254 

AROCLOR·1260 

ALPHA·BHC 

BETA-BHC 

GAMMA.f!HC (LINDANE) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

LEAD 

MANGANESE 

MERCURY 

NICKEL 

ZINC 

TABLE 9.6. REASONABLE MAXIMUM EXPOSURE (AME) 

SUMMARY OF RECEPTOR RISKS ANO HAZARDS FOR COPC!! ·TOT AL RESIDENTIAL llCRS 

SWMU 17 ·OLD SOUTHSIDE MISSU.E AND WASTE OIL DISPOSAL AREA 

NWS CHARLESTO"f, SOUTH CAROLINA 

I 
CWnagenlcRl1k Cl1omlcal 

Ing- lrllalallon Darm al E>IPOIUl9 

Routes Total 
2.E·10 2.E·10 METHYLENE CHLORIDE 

7.E-08 1.E-08 1.E-08 TRICHLOROETHENE 

CIS-1,2-0ICHLOROETHENE 

1.E-08 5.E-07 Z.E-08 BENZO(A)ANTHRACENE 

8.E-08. 3.E-08 1.E-05 BENZO(A)PYRENE 

1.E-08 5.E-07 2.E-08 BENZO(B)FLUORANTHENE 

1.E-08 6;E-09 2.E-08 CARBAZOLE 

1.E-08 4.E-09 1.E-08 CHRYSENE 

1.E-08 . 6.E-07 2.E-08 OIBENZO(A,H)ANTHRACENE 

2.E-08 8.E-07 3.E.ce AROCLOR·1248 

3.E-08 1.E-C6 4.E-06 AROCLOR·1254 

1.E-08 5.E-07 2.E-06 AROCLOR·1260 

7.E-09 2.E-09 9.E-09 ALPHA-flHC 

3.E-09 8.E·10 3.E-09 BETA·BHC 

2.E-09 2.E·10 2.E-09 · GAMMA·BHC (LINDANE) 

ALUMINUM 

ANTIMONY 

1.E-05 1.E-08 1.E-05 ARSEtjlC 

BARIUM 

CADMIUM 

3.E-07 3.E-07 CHROMIUM 

COBALT 

COPPeR 

LEAD 

MANGANESE 

MERCURY 

NICKEL 

ZINC 

':· --,.·'·"..'< .. ''.·.··>·"' ':<_.,, ... .. • Tcil*ri'Wc ~:siitiat'8 sOil I ::: > ·.4.l-0$ ;. :: /:·''.•Xi'.·<.·.'.::.,.,> . '.'',' .. 

• 

Non-CO!dnogenlc Hazan! Quollen1 

Primary lngasllon 1m.1a11on Denna! E>cposuro 

Targel Clrgan Routes Total 

Uvor 

CNS 

Blood 

Immunological . 

Kidney, Uvor 

BodyWelghl 

Blood 

Skin, CVS 

Kidney 

Kklnay 

Fe1otoldclly/GS/Bone 

NA --1 
CNS 

CNS 

BodyWel!;t 

Blood 

::·: >>,;.·; .. , .... . .: ... :.· ... ; :: , .. . . ·· 

• 



• 
!Scenario nnei .... e: Fum 
Recaptar~ ~ 

Flec8plor "i"' Cl'llld + Adi'* 

- liJllOll,n e_... Chomlcat - Pott 

- -- Tap t, t .2.2·Tet1acl~oro•lha11e 

1,1,:z.r-

t,t-Olohlon>olhono 

1.2-0id'IOl'OllNne 

12-0ld'lorop-

a-
Bromodlctloromat'111no 

ca!llonT-

Clllololonn 

• 1.2-0lchloroel!1en 

~ 

~Chlolldo 

~ 

Tel~ 

Toluone 

Tolal!J!-

1 ..... 1.2-0i<hl<m>alllent 

Tltchlof<l8lhone 

Vll)ylCWolido 

-. 81&(2·EU\ylhexyl)f>hlhalat.. 

ROX 

~ 
~ -Chloride 

SI.Male 

• 
TA8l.E 9.8, REASONA9LE MAXllAUl,I EXl'OSURE (RI.IE) 

SUl.ll.lARY OF RECEPTOR RISKS ANO Hl\ZAROS FOR COPCs ·TOTAL RESIDENTIAL I.ORS 

SWIAU 17 ;Ol.O SOlJT'HSIOE MISSlt.E ANO WASTE Oil OISPosAl. AREA 

NWS CHARLESTON, SOUTH CAROl.INA 

Clll'dnogorie Rltlc Chamlcal 

irVNlk>n - °""""' e_... 
-Total 

4.E-04 4.E-04 4.E-05 '9.E-04 1,1.2.2-T-

e.E-05 8.E-05 5.E-08 2.E-04 1,t.2·T-

1.1~ 

2.E-05 2.E-05 6.E-07 4.E-05 1.2~ 

2.E-08 2.E-08 t.E-07 4.E-08 1,2-~ 

3.E-05 3.E-05 3.E-08 6.E-05 8ef1zeno 

4.E.Q6 8.E-08 Bromodlchlorom&lhano 

t.E-04 3.E« C8!bonTotradiorido 

Chlorofomi 

ols-1.2.otchlo!!>e!hono 

Olchlorodllluoromethene 

2.E-08 2.E-08 5.E-08 4.E-08 

~ 
3.E-03 3.E-03 1.E-03 e.e.oa Tel-

T-

Tolalt.2-

-t.2~ 

3.E-02 ' 3.E-02 3.E-03 5.E-02 r-...-
3.E-04 3.E« 1.E-05 8.E-0\4 Vln)>1Chlolldo 

1.E-o5 t.E-95 2.E-05 Bl8(2~)llhlhala19 

3.E-08 a.E-08 u;;-0& ROX 

Ardlmony 

5.E-04 1.E-06 5.E-04 AIMl'lc -B~ 
CObal1 

~ -Chlolldo 

Nale 

• 

Non-~HazaldOuollonl 

Pllmary ingllallon - Dermal E>cposure 

T""""Oman Routes Total 

l!vor 

Uwr 

llYer 

NA 

Naeal -l Kldnoy 

I.Iver 

I.Iver -I.Mir 

I.Mir -Uwr 

l<Jdney. u .... r. CNS 

Blood. I.Mir 

Blood.I.Mir 

CNS 

I.Iver 

~ -Sl<ln,CVS 

Kldney 

GS,~ry 

NA 

CNS 

BodyWeighl 



GIOllld\Valer 

• 

ISCo!ioito llmelrame: F .... 
. Receptor Population: RolldorC 

Receptor Age; Chld + AdUt 

Chemical 

TABLE 9,6. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR.RISKS AND HAZARDS FOR COPCs-TOTAl RESIDENTIAL llCRS 

SWMU 17 - OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

NWS CHARLESTON, SOUTH CAROLINA 

Primary 

Taiget Organ 

Air lndoorAJr 1,1,2,2-T- liver 

1, 1,2-Tllchlol08lhano IJll8r 

1, 1-0ic111ofOe1han Uvor 

1,2-0ic:hlon>plopa Nasal 

8- Blood 

cls-1.2-otchloloalhanl Blood 

Naphlhaleilo Naaal 

Total 1.2-0lchlol0e1hona Blood, Uwr 

Trictlol091hsna 1.E-03 1.E-03 Trk:hloR>otheno CNS 

VlnylChloltde 1.E.Q6 1.E'°6 VlnylCl>lorldo IJll8r 

:. 

Deomal E~'""" 

Routes Total 

• 



• 

-
1-. Timellll!!le: F'*"" . 
R..:oplol'~ R-

RecePtor Age: Cblld +"""' . 

- -
-

• 
TAea.e e.e. ReAsONAllLE WiXll.tUM EXPOSURE JRME) 

$UIWMRY OF RECEPTOR RISKS ANO HAZARDS FOR COPc. • TOTAi. RESIDENTIAL 11.CRS 

SWMU 17 • OU> SOUTHSIDE MISSll.E ANO WASTE Oil DISPOSAi. AREA 

NWS CHARLESTON, SOUTH CAROUNA 

Ta 

~Hozen1auo11en1 

Dermal E"l'O""" 

Routes Total 

• 



Medium 

Soil 

• 

TABLE 9.la. CENTRAL TENDENCY EXPOSURE {CTE) 

SUMMARY OF RECEPTOR RISKS ANO HAZARDS FOR COPC1 ·CONSTRUCTION/EXCAVATION WORKERS 

SWMU 17 ·OLD SOUTHSIDE MISSILE ANO WASTE OIL DISPOSAL AREA 

Scenario Tlmeframe; Future 
Receptor Population: Con1tructiorVExcavatlon Work911 
Receptor A : Aduh 

Expoaure jEJCPosure Chemlcal 

Medium Point 

Soll. SUrtace SoH METHYLENE CHLORIDE 

TRICHLOROETHENE 

CIS-1.2·DICHLOROETHENE 

BENZO(A)ANTHRACENE 

BENZO(A)l'VRENE 

BENZO(B)FLUORANTHENE 

CARBAZOLE 

CHRYSENE 

OIBENZO(A,H)ANTHRACENE ·-
AROCLOR-1248 

AROCLOR·1254 

AROCLOR-1280 

ALPHA-BHC 

BETA·BHC 

GAMMA-BHC (LINDANE) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

LEAD 

MANGANESE 

MERCURY 

NICKEL 

ZINC 

""'·"/~·.::i' ',~\ ...... ~~!.;,,, ;:·\·; ;.,~;:·~-~ 

NWB CHARLESTON, SOUTH CAROLINA 

Carcinogenic Rlak Chemic:al 

lngffllon Inhalation Dermal E>cpooure 

RoutqTotal 

8.E·13 8.E-13 METHYLENE CHLORIDE 

2.E·10 1.E-09 2.E-09 TRICHLOROETHENE 

CIS-1,2·DICHLOROETHENE 

4.E-09 s.E-10 5.E·09 BENZO(A)ANTHRACENE 

3.E-06 4.E·09 3.E-oe BENZO(A)PYRENE 

4.E-09 6.E·10 5.E-09 BENZO(B)FLUORANTHENE 

5.E·11 8.E-12 6.E·11 CARBAZOLE 

4.E-11 5.E-12 4.E·11 CHRYSENE 

5.E-09 7.E-10 8.E-09 DIBENZO(A.H)ANTHRACENE 

8.E-09 9.E-10 7.E-09 AROCLOR-1248 

1..E-08 1.E-09 1.E-08 AROCLOR-1254 

4.E-09 5.E-10 •.E-09 AROCLOR-1260 

2.E-11 2.E-12 3.E·11 ALPHA·BHC 

9.E-12 9.E·13 l.E·\1 BETA·BHC 

6.E-12 3.E·13 7.E-12 GAMMA-BHC (LINDANE) 

ALUMINUM 

ANTIMONY 

•.e.oa l.E·09 4.E·06 ARSENIC 

BARIUM 

CADMIUM 

3.E·07 3.E-07 CHROMIUM 

COBALT 

COPPER 

LEAD 

MANGANESE 

MERCURY 

NICKEL 

ZINC 

·).:r<t'~·::. i'iit$i'~rlH.i~'.eSO!t :·.)'", .. ~,!:Ot:-· , ' x:; . .i'~:, ·.· '::··:>·>:> <'. 

• 

Total Liver HI• 

Total Kidney HI. 

Total CVS HI• 

Tolal Immune Syel:em HI. 

Total Skin HI• 

Total Gaatrdntutlnal System HI. 

Total Foto1oldclly HI • 

Non-Carcinogenio Hazard Quotient 

Primary Ingestion Inhalation Dermal ExpO&Ure 

TaraetOraan RoutH Total 
Live< 9.E·08 9.E·OB 

CNS 2.E·06 8.E-05 B.E-05 

Blood 1.E-oe 1.E-06 

Immunological 2.E-02 2.E-03 2.E·02 

Kidney, Liver 1.E·08 4.E·08 l.E·OB 

Body Weight a.E·03 6.E-03 

Blood' 3.E·02 3.E-02 

Skin, CVS 7.E·03 2.E·04 7.E·03 

Kidney 1.E·D4 1.E·04 

Kidney 1.E·D2 2.E-04 1.E-02 

Fetotoxlcity/GS/Bone 7.E-03 2.E·02 3.E·02 

NA a.E-05 a.E-05 

Gastrointestinal 5.E-03 5.E·03 

CNS 6.E-D4 6.E-D4 

CNS 8.E·04 6.E·04 

BodyWeighl 2.E-03 2.E-03 

Blood 7.E-D4 7.E·04 

';.'\, · -:-:: .. ·; .. · r<n-1Haumlnd.Xk.O..siilliicisc.11 t:E·OI 

hl·ilurloeoSoll T•ra•t Ora•• Anelyo, 

t.E·06 

t.E-D2 

7.E-03 

2.E-D2 

7.E-D3 

3.E-D2 

3.E-02 

Total CNS HI. ,_ __ 1 .... E·-"03._-i 

Total Blood Hi • ,__3-' .... E·.-02"--i 

Total Body Weight HI. ,__a •. ._E·-03'--i 

Total Hiilr_Ht • 1-_2,. . ._E·.;.02'--1 

Total Bone HI .. .__3 •. ._E-.02'-__, 

• 



• 
Medium El!polur• Elq>oauro 

MOdlum Point 

Soll Soll SUbllU'1-Soll 

CharrUcat 

• 
TAB!.E e. 10. C!lNTRAI. TENDENCY EXPOSURE (CTE) 

SWMARY OF RECEPTOR RISKS ANO HAZAFIDS FOR COPC< • CONSTRUCTION'EXCAVATION WORKERS 

SWMU 17 • OlO SOUTHSIDE MISSILE AN1> WASTE OIL DISPOSAL AREA 

NWS CHARLESTON, SOUTH CAROLINA 

c~- Chemicat 

Ingestion ln"8 I E>ipoturw Primary 

RoutuTotal Tarlia!Oraan 
1.1.2.2-TETRACHLOROETHANE 2.e.10 2.E·10 1, 1.l!.2· TETRACHLOROETHAI LMr 
1, 1,2·TRICHLOROETHANE 9.E·11 9.E·U 1, 1.2· TRlCH!.OROETHANE Liver 
1.2·0ICHLOFIOPROPANE 2.E-12 2.E·12 1,2..PICHLOROPROPANE 

Non..earcinogentc Hazard Quotient 

lnghllon lnhalJotion Dermal Eiqx)&or• 

Routes T otel 

~ 
1.e.oa 

3.E-05 

ACETONE 

~ 
ACETONE .· Kldnev 4.E-07 

8ENZENE s.E·13 s.E·13 !leNZENE Blood H-01 

eROMOOlCH!.OROMETHANE 

CARSON TeTRAClllORIDE 4.IE-09 a.e.aa 3.E·06 CARSON TETRACHLORIDE Lillo< 3.E·03 7.E·04 

CHLOROFORM CHLOROFORM I Lillo< 4.E-04 04 

CHLOROMETHANE 

METHYlENE CHLORIDE 6.1"'13 S.E·13 

TETRACHLOROETHENE 2.E-10 2.E-10 

TRICHLOROETHENE 7.E-08 4.E-07 4.E-07 

I VINYL CHl.ORIDE 2.E-11 2.e.11 

CIS.1.2-PICHLOROETHENE 

2.4-0lNITROTOLUENE 

2,4.6-TR!NITROTOLUENE s.E·11 2.E-12 

PENTACHLORO?HENOL 4.E·10 1.E·10 

ALUMINUM 

ARSENIC 4.E.oa 1.E.Q9 4.E.()8 

BARIUM 

CADMIUM 

CHROMIUM 

COBALT 

NIC~EL 

VANADIUM 

··;;~.;,e<W;c 
ZINC 

CVANIOE 

:.}: i .... ',(' " ',;·,,>'.'' 

CHLOROMETHANE ~I 

METHYLENE CHlORIOE L~r e.E.aa 

TETRACHLOROETHENE Lillo< 2.E.oa 

TRICHLOROETHENE CNS 7.E-04 2.e-02 

VINYL CHLORIDE Uvor a.E.07 

CJS.1.2·DICHLOROETHENE 91ood 5.£.0S 

2.4·0lNITROTOLUENE CNS. Liver 1.e.04 1.E-OS 

UENE 

~ 
s.E-OS 

ENOL 1.E-o6 

ALUMINUM. 

ARSENIC Skin, CVS 7.E-03 2.E-o4 

SARIUM l<:idnoy 1.e-0. 

CAIJl,llUM Kldnoy <,1'.()4 9.E-os 

CHROMIUM F-ily/Gll/IJono U·03 

COBALT 

~ 
5.£.os 

NICKEL 1.E·04 

VANADIUM U-02 

ZINC s.e-os 
CYANIDE Wolohllo..."""""" 1.E-04 1.E.Os 

;..:' .. ,''••::,·. 
' 

,< .... ,·: .· ·, .·:· ·· ~HsW<flli~;\o;o..$<Jbiiurla1i11$cij 

Total LPJ"er Ml • 

T o1al l(ldnoy HI • 

TofalCVSHI• 

Tola! Slcin HI• 

TOlol-Syolon!HI • 

Tolalfe!-1tyHI• 

T•ra•t nw..." Al\ely 
4.E-03 

5.E-04 

9.E·03 

7.E·03 

4.11-03 

4.E-00 

To1al CNS HI. 

Total Blood HI • 

TotalS«l>fWolgl>IHI• 

Total Haff Mi• 

TotalloMH• 

Total Tl>yToid HI • 

9.E·OB 

2.E·06 

2.E·02 

6.E-07 

5.E-05 

1.E·04 

3.E~o• 

s.E·06 

9.E·03 

7,E.Q3 

i.e-04 

<.E.Q3 
. 6.E-05 

l.E·04 

2.e.a2 

5E·05 

LE~04 

e.E·Q2 

2.e-02 

1.E« 

9.E·D3 

2.e-02 

4.E-03 

1.E-o4 

• 



-
GIOtlldwater 

• 

Scenorio TllMlrarne: Ftiln 
Racoplot P.Ol>\la11on: Consbucll<>rll:=vation WOl\<8!a 
Roc8ptor Age: AdUI 

E11POU9 E- Chemical - Point 

Grouidwater Ina Tranch 1,1,2.2·Tebaclioroethane 

1,1,2-Trtchlo<oathano 

1, 1-0lctlolOa1heno 

1 12-0lchloroethane 

1.2·Dlchlorcp-

Benzene 

Brornodk:hloromethana 

C&rtlonTotrachlorlde 

Chlorofonn 

cla-1,2-0lchloroett'Mlne 

Olohloro<llfluoromotl1ane 

Mothyteno Chloride 

Na~ 

Tot-

Tolueno 

Total 1.2·Dlchloloelhene 

tran&-1.2-0lchlotoelheno 

Trtchlon:iathone 

Vln)!Chloltde 

Bla(2·Ethytho~to 

ROX 

Antimony 

Aruric 

Bariln 

Beryttkm 

Cobalt 

Manganno -Chlolkle 

Sulfate 

TABLE 9.1a. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS ANO HAZARDS FOR COPC& ·CONSTRUCTION/EXCAVATION WORKERS 

SWMU 17 • OLD SOUTHSIDE MISSILE ANO WASTE OIL DISPOSAL AREA 

NWS CHARLESTON. SOUTH CAROLINA 

Carcinogenic Rlllc Chemical 

lngea11on lrflalallon Denna! E- Primary 

Routes Total Target Organ 

1.E-07 4.E-08 2.E-07 1.1,2.2· Tetrachloroethane Uwr 

3.E-08 8.E.oe 4.E-08 1, 1,2·Tllchlol08thane Uwir 

1 , 1 ·0k:ttoroethene Uwir 

9.E-09 B.E·10 1.E-08 1 .2-0lcNoroethane NA 

e.E·10 2.e.10 1.E-09 1.2-0lchloropropane Nasal 

8.E-09 4.E-09 1.E-08 Benzene Blood 

1.E-09 2.E·10 2.e.oe Bromodlchloromothane Kidney 

2.E-08 3.E-08 5.E-08 Cllllon Telrachloltde Uver 

4.E-07 Chlomfonn Uver 

cl• 1.2-0icllloroethone Blood 

otcl1oro<llfluoromethone Uver 

2.e.10 7.E·11 3.E·10 Methylene Chlortde Liver 

Naphthalena Neul 

4.E-08 1.E-08 1.E-06 T otrachlorootneno Liver 

Toluene IQdre)', Uver, CNS 

Total 1.2-Cllchlotoelhone Blood. Uvar 

tran&-1.2-0lchloroe-.O BIOod, UYer 

6.E-06 3.E-06 9.E-06 Trlchloroolhone CNS 

3.E-09 1.E-06 1.E-06 ~Chloltde u .. r 
Blo(2·Ethythexyl)phtlialala Uver 

ROX P"'81ate 

Antimony Blood 

Araonk: Skin.CVS 

BarUrl Kidney 

SarytUum GS, Rosplrat..y 

Cobalt NA 

Manganoae CNS 

Nickel BodyWelghl 

Chloride 

St.If ate 

Non-Carclnogeric Hazard Quo-

lngaa11on lrllalatlon Dannal 

8.E.()4 2.Eo04 

1.E-02 2.E-03 

1.E-04 3.E-05 

t.E-05 3.E-05 

8.Eo04 

2.E-03 5.E-04 

B.E-05 1.E-05 

6.Eo04 2.e-02 

3.E-02 8.E-03 

1.E-01 2.E-02 

3.E-03 2.E-04 

3.E-05 1.E-05 

1.E-03 8.E-05 

1.E-03 2.E-02 

5.E-04 2.E-04 

9.E-03 

7.E-04 1.E·04 

3.E-01 4.E-02 

5.Eo04 4.E-04 

3.E-03 

5.E-06 

7.E-04 

6.E-04 

1.E-03 

2.E-02 

4.E-04 

4.E-02 

1.E-03 

\;t;i:;niW'Rrlk~;(i'' .•:<·:·:•; :: ·:"r~e:qe':", '':~e~r·: ::,;:;<:f;E'.ti!;),i'.{/' <·~17j£"</· ·,·tOtaifWili!ilriiiil~.i.Ci)i•~~~ .. L:C-<..'·· . s.e:01' ' eJi.01 

• 

Total UvarHI• 

Total Kidney HI • 

TotalNaoalHI• 

Total Skin HI• 

Total CVS HI• 

Tolal Body Weight HI • 

Target o.a.n Analyel1 

1.E-01 

2.E-03 

B.E-04 

6.E-04 

6.E-04 

1.E-03 

TotalCNSHli= 

Tola! Blood HI• 

Total Prostate HI. 

Total Gui-IHI• 

Tola! Reaplrat..y HI• 

E)q)Osure 

Routes Talat 

t.E-03 

t.E-02 

1.E-04 

4.E-05 

8.E·04 

3.E-03 

9.E-05 

2.E-02 

3.E-02 

2.E-01 

3.E-03 

5.E-05 

2.E-03 

2.E-02 

6.E-04 

9.E-03 

8.E-04 

4.E-01 

9.E·04 

3.E-03 

5.E-06 

7.E-04 

6.E-04 

1.E-03 

2.E-02 

4.E-04 

4.E-02 

1.E-03 

7.E-01 

4.E-01 

2.E-01 

5.E-06 

2.e-02 

2.E-02 

• 



• 

Medlu'" 

SoH 

SCenarlO Timeframe: Current/Future 

ReceptOr Populatlon: OcGUJ>atlonal Workers 

Reoaptor e: Adult 

Elpoeure E>ipoeure Chemical 

Medium Point 

SoH Surface Soll METHYLENE CHLORIDE 

TRICHLOROETHENE 

CIS-1,2·01CHLOROETHENE 

BENZO(A)ANTHRACENE 

BENZO(A)PVRENE 

BENZO(B)FLUORANTHENE 

CARBAZOLE 

CHRYSENE 

OIBENZO(A,H)ANTHRACENE 

AROCLOR·1248 

AROCLOR-1254 

AROCLOR-1280 

ALPHA-BHC 

BETA-BHC 

GAMMA-BHC (llNOANE) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

LEAD 

MANGANESE 

MERCURY 

NICKEL 

ZINC 

• 
TABlE 9.2a. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC& • OCCUPATIONAL WORKERS 

SWMU 17 ·OLD SOIJTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

NWS CHARLESTON, SOUTH CAROLINA 

Carolnogenlc Rlak Chemical 

lngealion tnhafation oe'rmal Expoaure 

Routes Total 

8.E·12 8.E•12 METHYLENE CHLORIDE 

2.E·09 1.E-07 1.E-07 TRICHLOROETHENE 

Cl&-1,2·01CHLOROETHENE 

4.E·08 7.E·09 5.E-08 BENZO(A)ANTHRACENE 

3.E-07 5.E-08 3.E-07 BENZO(A)PYRENE 

4.E·08 8.E·09 5.E-08 BENZO(B)FLUORANTHENE 

5.E-10 9.E·11 s.E-10 CARBAZOLE 

4.E-10 8.E·11 4.E-10 CH RYS ENE 

5.E·08 9.E•O& 8.E·08 DIBENZO(A,H)ANTHRACENE 

8.E-08 1.E-08 7.E·08 AROCLOR-1248 

1.E·07 - 2.E•OB 1.E-07 AROCLOR-1254 

4.E·08 7.E·09 5.E·08 ARDCLOF'l-1280 

2.E-10 3.E·11 3.E·10 ALPHA·BHC 

9.E~11 LE·11 1.E-10 BETA·BHC 

&.E·11 3.E·12 7.E·11 GAMMA-BHC (LINOANE) 

ALUMINUM 

ANTIMONY 

4.E·07 2.E-08 4.E-07 ARSENIC 

BARIUM 

CAOMIUM 

3.E·08· 3.E-08 CHROMIUM 

COBALT 

COPPER 

LEAD 

MANGANES.E 

MERCURY 

NICKEL 

ZINC 

Non-Carcinogenic Htzerd Quotient _ 

Primary lngesUon lnhaJallon Oermaf Exposure 

Taraet Oraa11 Routes Total 

Liver 1.E·07 1.E-07 

CNS 3.E·08 9.E·04 9.E-04 

Blood 1.E·08 1.E·08 

lmmuno~ical 2.E-02 3.E·03 2.E-02 

Kidney, Liver 1.E·08 7.E·OB 1.E·OS 

BodyWelgh1 7.E-03 7.E-03 

Blood 3.E·02 3.E-02 

Skin, CVS 7.E·03 3.E·04 8.E·03 

Kldnoy 1.E-04 1.E·04 

Kldnoy 1.E-02 3.E-04 1.E--02 

Fetotoxiolty/GSIBone 7.E-03 2.E·04 7.E·03 

NA 9.E·05 9.E-05 

Gutrointuttnal o.E·03 6.E-03 

CNS 7.E-04 7.E-04 

CNS 7.E·O<I 7.E-04 

Body Weight 2.E·03 2.E-03 

Blood 8.E·04 8.E-04 

: :-. ;.: '»•. ,._ ,.__ 
.• •.·'>:. . / .· • totj1Aill<Acr~suii.Co$0i1 ..-..:e.oe>· ·;:::.•: /°'.»:;:· ·. ·: ... J.· /':.'.i .. .. To!al'H.ai&rCdnde~:ACros. SUriaCe Soil 1.E-01 . , .. -.. 

Total Liver HI• 

Total Kidnev HI• 

Total CVS HI• 

Total Immune Svs1em HI• 

Total Skin HI• 

Total GalU'ointeatlnal Svstem HI• 

Total Fetotoxlcity HI• 

Taraat On11an Anafy: I a4urfao.Soll 

1.E-06 

1.E-02 

8.E·03 

2.E-02 

8.E-03 

1.E·02 

7.E·03 

Total CNS HI• l-_,2 .... E..,·0.-3--t 

Total 9'ood HI• 3.E·02 
1------1 

Total Body Welgnt HI. 1--8_.e_._03_-t 

Total Hair HI• 2.E-02 
1------1 

Total Bone HI• 7.E·03 
~-----

• 



-
GRMdW-

• 

Scenario Tlmofl'lllMI: CUnanl/Full"9 

Rtcaptor PoplJallon: °""-l'lllonll Worko11 

Receptor A : . MM 

E,.,.... E,.,.... Chamlcal - Polil 

Air lndoo<Alr 1, 1,2,2·Tofracl"lol0elhano 

1,1,2·Totc:Nol0tllhano 

1,1-Dlctiloraethlno 

1,2~ 

1,2-Dlchloropmpano 

Bonzana 

Bromodlchlorcmethane 

CslbonT-rldo 

ChlolOfonn 

clo-1,2-Dlclllo<oelhen Dlohlo_._.._ 
Mell1)ieno CNoltde 

~ 

Te11ad11ofoo111o 

Toluano 

Total 1.2·Dlohloroelhane 

trant-1,2-Dlchloroatt19no 

Trlc:hloroelhane 

Vlny!Chloltde 

TABLE 9.2a. CENTRAL TENDENCY EXPOSURE (CTEl 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs • OCCUPATIONAL WORKERS 

BWMU 17 ·OLD SOUTttSIDE MISSILE AND WASTE Oil. DISPOSAL AREA 

NWS CHARLESTON, SOlllli CAROLINA 

C.rdnogenc Risk Chemical 

~ lrhllallon Danna! E-

R<QeaTotal 

3.E.Q9 3.E-09 1,1,2.2·Telrad11oroelhane 

1.E-08 1,E-09 1, 1.2·Trtcllloloalhano 

1, 1-DlcNol09lhano 

4.E·10 4.E·10 1.2..,_ 

1.E•10 1.E·10 1,2-Dkl111onlpropan 

2 •. E.oe 2.E-oe B-

1.E-10 1.E·10 Bromodic111oromo1hane 

3.E-08 3.E-09 Carl>onTatradllorldo 

7.E-08 7.E-oa Chloro1onn 

cla-1,2-0lohloroelhane 

Dlohloradllluoromelhano 

2.E-11 2.E-11 Melh)1eno Chlootde 

NopNhaleno 

3.E-08 3.E-08 Talradlloroelhane 

Toluene 

Total 1,2·Dlohloro0thano 

lran&-1,2-[)lcllloroelhane 

3.E-06 3.E-08 Trlchloroathlna 

3.E.oe 3.E-09 Vin)4 Chlorid9 

Primary 

Target Oman 

Uvor 

Liwr 
Uvor 

NA 

Nau! 

Blood 

Kidney 

Uvor 

Uvor 

Blood 

Uvor 

Liwr 

Nual 

Uvor 

Kidney, Liver, CNS 

Blood, Uver 

Blood, Uvor 

CNS 

Uvor 

• ' · '. ToW Rliik'AC~'iiidoot AJ1 ·• 3:11'06': ., ,. ~.E-08 . ···>_ ·: .;., . · T0taiH.izartiriide~Aci'oallr\dl)orAlr 

T•rget Organ Anal ala 

Total Uver HI• s.e..oa 
Total Kldr\Oy HI • 1.E-05 

Total Naaal HI • 1.E-05 

• 

NOl1-Caldnoganic Huud Quotient· 

lngeslloo lnhalaUOn Dermal EllPO""" 

2.E-08 

s.E-os 

1.E-OS 

5.E-08 

1.e-os 

5.E-OS 

7.E-07 

9.E-OS 

5.E-04 

3.E-03 

4.E-03 

4.E-07 

3.E-08 

8.E-05 

1.E-05 

3.E-05 

2.E-02 

5.E-05 

·. 2.E-02 

Routes Total 

2.E-08 

5.E-05 

1.E-05 

1.E-05 

5.E-OS 

7.E-07 

9.E-05 

5.E-04 

3.E-03 

4.E-03 

4.E-07 

3.E-06 

8.E-05 

1.E-05 

3.E-05 

2.E-02 

6.E-05 

2.E-02 

Total CNS HI• ~--2_.E_-0_2_-l 
Total Blood HI • '-· --3"-.E'--03""---' 

• 



• 
- e_... ElpOlllllll - Point 

Sol Soll Surf-Soll ME'THYtENE CH!.ORJDE 
TRICHLQROE'!HENE 

CIS-1,2-0lCHLOROETHENE 

9ENZO(A)ANTHRACENE 

BENZO(A)PVRENE 

BENZO(S)Fl.UORANTHENE 

CARBAZOl.E 

CHRVSENE 

OIBENZO(A.H)ANTHf'IACENE 

AROCLOR• 1248 

AROCl.OR·1254 

AROOl.Ql'l-t~ 

ALPHA-BHC 

13ETA-BHC 

GAMMA-Bl-IC (LINOANE) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

LEAD 

~. 
ZINC 

• 
TABLE 9.3a. CENTRAi. TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS ANO HAZARDS FOR COPCo • AaO!.ESCE!NT TRESPASSERS 

SWMU 17 • Ol.O SOUTHSIDE MISSILE AND WASTE Oil. DISPOSAL AREA 

NWS CHARLESTON. SOtm! CAROLINA 

Can:lnoganlc Rlak Chemical 

lligtltlon - Oennal E~ 

RO.i..Tollll 

7.E·t3 7.1:.13, METHYi.ENE CHLORIDE 

3.E·10 2.E-09 2.E.00 TRICHl.OROETHENE 

Cl&-12-l>ICHl.OROETHENE 

5.E-09 2.E-09 U-® BeNZO(A)ANTHRACENE 

4.E-08 1.E-08 5.E-06 BENZO!A)PVRENE 

5.E--00 2.E-09 7.E-09 BENZO(B)Fl.UORAN1'HENE 

6.E-11 2.E·11 8.E·11 CARllAZOLE 

4.E·11 t.E·11 6.E·11 CHRYSENE 

6,E.(»1 a.E-<» 8.E-09 OIBENZO(A,H)ANTHAACENE 

7.E-09 "3.E-09 i.E-08 AROCLOR•1248 

1.E.()8 4.E-09 2.E-08 AROCLOl'l-1254 

$.fi-IJll 2.E.()11 e.E-09 AAOOLOR-1260 

3,E·11 7.E·12 3.E·11 ALPHA-BHC 

1.~-11 3.E·12 1.E•11 llETA-BHC 

7.E•12 8.E·13 8.E•12 GAMMA-llHC (LINOANE) 

Al.UMINUM 

ANTIMONY 

5.E-08 4.E-09 5.E-08 AASliNIC 

BARIUM 

CAOl.llUM 
5.E·lO s.e-10 CHROMIUM 

COBALT 

COPPER 

LEAD 

MANGANESE 

MERCURY 

. NICKEL 

ZINC 

Ptimary 

T 
u..r 
CNS 

Blood 

lmtmr>ological 

l<ldney, Llwr 

BodyW<llghl 

Blood 

Sl<ln,CVS 

Kidney 

Kidney 

F-ldc:ll\llGEllBone 

NA 

~ 

CNS 

CNS 

BodyWoighl 

Blood 

F :: :· :;;t,3;,,:::;::t:;;;J O:r:';,'::;:::,. • :,: ;: '·:;' fo1atJ~tlil(~ll;lif-'Sol : '•}'gl:'(::)>, ·~f;l/t~·'.,'.'.' '}>/>;"{'.'; •/·\; ""~'.' ,'11" ;~~··i.'".;:;;/;;•;i_-:·'· .:·;<<?:'> 

Tolal Llwr HI • 

Tola! Kldn8y HI• 

Tolal CVS HI • 

Total lmmt.ntSy&lom HI• 

TolalSl<k>HI• 

Tolal-S)'llGm HI• 

Tolol F->dclly HI• 

Target ,,_ Analy 

3.E-07 

2.E.()3 

2.E-03 

'5,E.()3 

2.E.()3 

3.E-03 

2.e.os 

.. 

• 
~rolnogonc Hazard Quollent - Dermal EllpOsure 

Routes Total 

2.E-08 

6.E-07 1.E-05 1.E-05 

2.E-07 2.E-07 

4.E-03 1.E-03 5.E·03 

3.E-07 3.E-08 3.E-07 

l.E-03 1.E·03 

7.E-03 7.E-03 

2.E-03 1.E-04 2.E-03 

3.E-05 3.E-05 

2.E-03 1.E-04 2.E.03 

2.E-03 3.E-06 2.E-OS 

2.E-05 2.E-05 

1.E-03 u;-03 

1.E.()4 1.E-04 

1.E-04 1.E-04 

4.E-04 4.E-04 

2.E-o4 2.E-04 

'to!dftliiAii!(~.~-~-$i>ll. 2.,e::b:i: 



• 

I Scenario Tlmelnune: Currant/Funn · 
Recop1or Popjation: 1.,. .. ,. 
Rec:aptor Age: Adoloscenl 

E_.. 

Pain! 

TABlE D.3a. CENTRAL li:NOENCY EXPOSURE (Cli:) 

SUMMARY OF RECEPTOR RISKS ANO HAZARDS FOR COPC• • ASOLESCENT TRESPASSERS 

SWMU 17 ·OLD SOUTHSIDE MISSILE ANO WAS'li: OIL DISPOSAL AREA 

NWS CHARLESTON, SOUTH CAROLINA 

Chemical 

Pmary 

Target Organ 

Oannal 

s.,faco Water Sllface Water Sllfaco Water Anllmony Anllmony Blood 3.E-04 S.E-04 

Iron Iron Gut- 2.E-04 5.E-OS 

Manganeae Mangan&H CNS 1.E-04 1.E-03 

Total Rlok Across SIJfaca Water and Sldlmenl · Total Hazard Index Acm .. Suri ace Welar and Sediment 

Anelytls 

Total Blood HI• 8.E-04 t------"1 
Total GaalrolrCe&tlnal HI• ._ __ 2 ... E .. -04....---"1 

Total CNS HI• ._ __ 1 •• E;;;.-03=--' 

• 

E>CpOsuni 

Routes Total 

8.E-04 

2.E-04 

1.E-03 

.. ··.·.· 
2.E-03 

• 



• 

Medium 

Soil 

Scenario Tlmaframa: Future 

Receptor Papulatlon: Reeldenf 

Receptor Age: Adult 

E.icpo1ure 

Medium 

E>cpoaure 

Poinl 

Ch8mical 

Soll Surloce Soll METHYLENE CHLORIDE 

TRICHl.OROETHENE 

CIS-1.2-0ICHLOROETHENE 

BENZO(A)ANTHRACENE 

BENZO(A)PVRENE 

BENZO(B)FLUORANTHENE 

CARBAZOLE 

CHRYSENE 

OIBENZO(A.H)ANTHRACENE 

AROCLOR·1248 

AROCLOR· 1254 

AROCLOR·1260 

ALPHA-BHC 

BETA-BHC 

GAMMA-BHC (LINOANE) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

LEAD 

MANGANESE 

MERCURY 

NICKEL 

ZINC 

• 
TABLE 9.4a. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS ANO HAZARDS FOR COPCs • FUTURE ADULT RESIDENT 

SWMU 17 • OLD SOUTHSIDE MISSILE ANO WASTE OIL DISPOSAL AREA 

Ingestion 

5.E·12 

2.E-os 

3.E·08 

2.E·07 

•.E-os 

•.E·10 

3.E·10 

4.E·08 

5.E·08 

8.E·08 

3.E·08 

2.E·10 

7.E·11 

s.e.1i 

•.E·07 

NWS CHARLESTON, SOUTH CAROLINA 

CareinogenlG Riek 

Inhale lion Dermal Exposure 

Routes Total 

5.E·12 

1.E-07 1.E-07 

5.E·09 •.E·08 

•.E·OS 3.E-07 

s.E-09 •.E·08 

e.E·11 5.E·10 

5.E·11 3.e.10 

8.E·Oll 5,E-08 

8.E·09 8.E-08 

1.E-08 9.E·OS 

5.E-os •.E-08 

2.E·11 2.E·10 

8.E·12 8.E-11 

2.e.12 5.E-11 

1.E·06 4.E-07 

3.E·08 3.E-08 

Cham IQ al 

METHYLENE CHLORIDE 

TRICHtOROETHENE 

CIS-1,2·DICHLOROETHENE 

BENZO(A)ANTHRACENE 

BENZO(A)PVRENE 

BENZO(B)FLUORANTHENE 

CARBAZOLE 

CHRYSENE 

OIBENZO(A,H)ANTHRACENE 

AROCLOR-1248 

AROCLOR· 1254 

AROCLOR·1280 

ALPHA-BHC 

BETA-BHC 

GAMMA-BHC (LINOANE) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

LEAD 

MANGANESE. 

MERCURY 

NICKEL 

ZINC 

Tollll LiYerHI • 

Tola/ Kidner HI • 

Total CVS HI • 

Total Immune S~em HI • 

TolalSkln HI. 

Total Gastrointestinal System Hi • 

Total FetotO>dclty HI• 

Primary 

Taraet Croan 

Liver 

.CNS 

Blood 

Immunological 

Kidney, Liver 

Body Weight 

Blood 

Skin, CVS 

Kidney 

Kidney 

Felotoxlcity/GS/Bone 

NA 

Gutrointestinal 

CNS 

CNS 

Body Weight 

Blodd 

T•raet Oraain An•ly: I 

1.e-oe 

1.e-D2 

8.E·03 

2.E-02 

8.E-03 

1.E-o2 

B.E·03 

Non-Cart:lnogenlc Hazard Quotient 

Ingestion Inhalation Dermal Expos1.1re 

l=loutes Total 

1.E·07 

3.E-oe 

1.E-06 

2.E-02 

1.E·08 

7.E·03 

4.E-02 

8.E-03 

2.E·04 

1.E-02 

8.E·03 

1.E·04 

6.E·03 

7.E·04 

7.E-o4 

2.E·03 

8.E·04 

1.E·03 

3.E·03 

8.E·08 

3.E·04 

3.E.()4 

2.E·04 

1.E·07 

l.E·03 

1.E-06 

1.E·08 

7.E·03 

4.E·02 

8.E·03 

2.E·04 

1.E·02 

8.E·03 

6.E·03 

7.E·O• 

7.E·04 

8.E·O• 

Totel CNS HI• l-_,2 ... E-.·0..,3.._-1 

/ T oraJ 8Jood HI • 1--4_._e._02,__--i 

Total Body Weight HI• t--9-.E-·0._3--1 

Total Hair HI • 1-_.2-..E._·0..,2.._-1 

Total Bone HI• ,__•_.E_·03..__.., 

• 



-
G...mwater 

• 

IStenllllo lJmoliame: F\lln 
Recop\or PopUatton: Rosld8fll 

ReceptorAge: ~ 

E- E-- Polnl 

~ Top 

Chel!llcll 

1,1.2.2·Tel-

1.1.2~ 

1.1-0lcNOroethene 

1.2-0ichloroothono 

1.2.()lchloropropa 

Benzene 

Bromodichlo!omelhane 

CarbonTelrachlorldo 

Chlotolonn 

c\s..1,2-D\Ct'IOrO&lhon 

~ 

Methyilno Chloltde 

Naphlha-

T-

TOW. 

To1al1.2-0lchloroe1hene 

,..,,..1,2-

Tric:No-.. 

Vln\4ct.lotl<lo 
Bil(2-Elhylhox)1)phlholale 

ROX 

Antimony 

Araonle 

Bam 

8erjlltnl 

COball 

MangafWM -Chlorldo 

SIMale 

TABLE 9.4a. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. • FUTURE ADULT RESIDENT 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE Oil DISPOSAL AREA 

NWS CHARLESTON, SOUTH CAROLINA 

C"""'-*> -
Chomlcll 

lnge8llon IMalallon Dtinnal E-

-Total 

4.E-06 4.E-06 4.E-06 a.e-os 1,1.2.2·Telrachloroelhane 

7.E-06 7.E-06 6.E-07 1.E-06 1,1.2·T-

1, 1-0lchloroelheno 

2.E-06 2.E-06 8.E-08 3.E-06 1,2·DlcNoroethllno \ 

2.E-07 2.E-07 2.E-08 4.E,07 1.2~ 

2.E-06 2.E.()6 4.E-07 6.E.()6 Beniana 

3,E-07 3.E-07 2.E-08 7.E-07 Bromodlchloromethane 

1.E-06 1.E-OS 3.E-06 3.E-06 CarbonT-

CNorofonn 

cle-1.2-0lotioroelhene 

OlchlorodlflUorom_,,. 

2.E-07 2.E-07 6.E-09 4.E-07 Meth)4ono Chloride 

~ 

2.E-04 2,E-04 1.E-04 -S.E-04 T ollllChloroelhene 

Toluene 

Tolal 1,2-0ichlofoolheno 
,..,,.. , .2-0ld'loroethene 

2.E-03 2.E-03 3.E-04 5.E-03 T~ 

2.E-OS 2.E-06 9.E-07 4.E-OS Vln)1 Chlorlde 

1.E.()6 1.E-06 2.E.()6 Bls(2-Elh)1he>cyl)phlhalate 

3,E-07 2.E-09 3.E-07 ROX 

Anltmony 

4.E-06 1.E-07 4.E-05 Arsonlc -Bal')1llum 

~ 

Monganoae 

Nlckol 

Chloride 

S!Male 

• 

Nor>Cen:lnogeric Hazard Quotlonl 

Prinary lngoatlon Inhalation Dtinnal EllPO&UIV 

Targetnn..n Routes Total 

liver 3.E-02 3.E-02 4.E-03 6.E-02 

liver 3.E-01 3.E-01 3.E-02 6.E-01 

liver 3.E-03 3.E-03 4.E-04 6.E-03 

NA e.E-03 9.E-03 4.E-04 2.E-02 

Naaal 

Blood 1.E-01 1.E-01 6.E-03 2.e-01 

Kidney 3.E-03 3.E-03 2.E-04 S.E-03 

Uwr (E+OO 1.E+-00 3.E-01 3.E+OO 

liver 1.E+OO 1.E+-00 6.E-02 2.E+OO 

Blood 3.E+OO 3.E+OO 3.E-01 7.E+OO 

liver 2.e-02 2.E-02 3.E-03 S.E-02 

liver 4.E-03 4.E-03 1.E-04 8.E-03 

Nasal 2.E-03 2.E-03 1.E-03 5.E-03 

Uver 4.E-01 4.E-01 2.E-01 1.E+OO 

Kidney, liver, CNS 6.E-03 8.E-03 2.E-03 1.E-02 

Blood, liver 1.E+OO 1.E+-00 1.E-01 3.E+OO 

BIOod,' liver 2.E-02 2.E-02 1.E-03 3.E-02 

CNS 3.E+OO 3.E+OO 5.E-01 7.E+OO 

liver 9.E-02 9.E-02 4.E-03 2.E-01 

Uwr 3.E-02 5.E-02 6.E-02 

PIOllale 9.E-03 7.E-05 9.E-03 

BIOod 2.E-01 4.E-03 2.E-01 

Skin, CVS 1.E+OO 3.E-03 1.E+OO 

Kidney 1.E-01 6.E-03 1.E-01 

GS, Ratplratory 3.E-01 1.E-01 4.E-01 

NA 6.E-01 2.E-03 6.E-01 

CNS 3.E+OO 2.E-01 3.E+OO 

BcdyWolghl 3.E-01 5.E-03 3.E-01 

• 



• 

-
GnMdwator 

1-Tlnial181118: F1Aln 
Receptor PopUatlon: ·R-

Roceptor Age: Adut 

E,.,..... Chemical 

Point 

• 
TABLE 9.4a. CENTl'IAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs • FUTURE AOUL T RESIDENT 

SWMU 17 - OLD SOUTl1SIDE MISSILE AND WASTE OIL DISPOSAL AREA 

NWS CHARLESTON. SOUTI-1 CAROLINA 

c"""'-*' RI* Chemical 

irGMllOn IMalauon Dermli E'l>Ollft 

RoulasTolal 

Primary . Ingestion Inhalation Dermal 

TlllgO!Oigan 

Air lndoorAlr 1,1.2.2-T_,,. 1.E-06 1.E-06 1, 1,2,2-Tetrachloroalhane 

1,1.2-Trict-ioroethane 

l.IYer 8.E-04 

1, 1,2-TitclioR>alhano 3.E.07 3.E.07 l.IYer 1,E-02 

1, 1-Dlehloroelhone 1, 1-Dlcbloroethone l.IYer 4.E-04 

G.E-06 9.E.OS NA 1.E.OS 

1,2·0lchloropropane 1.E.OS 1.E.OS 1.2-Dlchloropropane Nasal 1.E-03 

Benzene 1.E.07 1.E.07 Benzene Blood •.E-03 

2.E-08 2.E-08 Kidney 1.E-04 

Csrt>onTetrachlorlde 7.E.07 7.E.07 Csrt>on Tetrachlor1de Uvor 3.E-03 

8.E-06 8.E-06 Chloroform Uvor 8.E-02 

cla-1.2·Dlchloroelheno cla-1,2-0ichloroetheM Blood 3.E.01 

Dlchlorodlffuorom•lhane Uvor 8.E-02 

3.E.09 3.E-09 Uvor 7.E.05 

NaplChalene Nasal 1.E-03 

9.E.07 9.E.07 UYer 3.E-03 

r-.. Toluene Kidney, l.IYer. CNS 9.E-04 

Blood, Uvor 

llans-1.2-0lchloroethene llans-1,2-0lcNoroelhene Blood, Uver 2.E-03 

Tric:Horoefhena 1.E-04 1.E-04 Trtchloroethene CNS 9.E-01 

Vln)1 Chlolfde 1.E-07 1.E.07 Vinyl Chlor1de Uvor 2.E-03 

':',•?Yr:* 1 •~ "·'' .v. :fl!~''.> "'"t.f:«i<:;: vc:s-ze«·'' ;;:,v::;~.~":'Y' 1;:is •. t:;'J?~i?";+01~i:i1f~.~/*:<i~18i ·· 2.e.:0:1ii> ... j'.e-iOf < · • ~l:.00 

Total UverHI• 

Total Kidney HI• 

Total Nasal HI• 

Total Skin HI• 

TofalCVS HI• 

Total llodyWeig111 HI• 

Teratl Organ Analyo 

1.E+o1 

1.E-01 

3.E-03 

1.E+oo 

1.E+oo 

3.E-01 

TolalCNS HI• 

TolalBloodHI • 

Total Pmtale HI• 

TolalGaatroriloallnalHI• 

Total Rospl'8IOl)I HI• 

Exposure. 

Routes Total 

8.E-04 

1.E.02 

4.E-04 

1.E·OS 

1.E-03 

1.E-04 

3.E-03 

6.E.02 

3.E.01 

B.E.02 

7.E.05 

1.E-03 

3.E-03 

9.E-04 

2.E-03 

9.E-01 

2.E-03 

s:~+o1 

1.e.00· 

8.E+oo 

1.E+o1 

9.E-03 

4.E-01 

4.E-01 

• 



-

• 

IScanallo Tlnefnune: Fl.tin 
Raceptor Population: ~
Raceptor Age: AdUt 

- Polnl 

Sediment 

TABLE 9.4a. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMt,tARY OF RECEPTOR RIS~S AND HAZARDS FOR COPCS • FUTURE ADULT RESIDENT 

SWMU 17 ·OLD SOllTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

NWS CHARLESTON, $0UTM CAROLINA 

Total Rill< Acroas SUllaca Wat•r and Sediment 

EJ1P01R.111 

ROUINTotal 

• \ 

Primary 

Target Organ 

lrhalaUOn Dann al E>ipOSUl8 

Routes Total 

2.E-03 3.E-03 

2.E-04 6.E-04 

4.E-03 4.E-03 

''.ii-wiihWI>·, ·. r:e,oo 

Total Hazard Index AcR>A SUlloco Watar and Sediment 7.E-03 

• 



• 

Medium 

Soil 

Sc;enario Timeframe: Future 

Receptor Population: Resident 

Recoplor : Child (O lo 6 ears) 

Chemical 

Medium Point 

Soll Surlaoe Soll METHYLENE CHLORIDE 

TRICHlOROETHENE 

CIS.1,2·DICHLOROETHENE 

SENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

CARBAZOlE 

CH RVS ENE 

OIBENZO(A,HJANTHRACENE 

AROCLOR-1248 

AROClOR·1254 

AROClOR· 1260 

ALPHA-BHC 

BETA-BHC 

GAMMA-BHC (llNOANE) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

LEAD 

MANGANESE 

MERCURY 

NICKEL 

• 
TABLE 9.5a. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs • FUTURE CHILD RESIDENT 

SWMU 17 ·OLD SOUTHSIDE MISSILE ANO WASTE OIL DISPOSAL AREA 

NWS CHARLESTON, SOUTH CAROLINA 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal E11Posure 

Routes Total 

1.E·11 1.E·11 METHYLENE CHLORIDE 

5.E-09 1.E·07 1.E-07 TRICHLOROETHENE 

CIS.1.2·DICHLOROETHENE 

9.E·08 1.E-08 1.E-07 SENZO(A)ANTHR~CENE 

7.E·07 1.E·07 8.E·07 SENZO(A)PYFIENE 

1.E·07 1.E·08 1.E-07 8ENZ0(8)FLUORANTHENE 

1.E-09 2.e.10 1.E-09 CARSAZOLE 

8.£.10 1.E·10 9.E·10 CHFIYSENE 

1.E·07 2.E·08 1.E·07 OISENZO(A.H)ANTHRACENE 

1.E·07 2.E·OB 2.E·07 AROCLOR·1248 

2.E-07 3.E.os 2.E·07 AROCLOR·1254 

9.E.OS 1.E·OB 1.E·07 AROCLOR·1260 

5.E·10 8.E·11 o.E·10 AlPHA-SHC 

2.E-10 2.E·11 2.E-10 8ETA-8HC 

1,E-10 6.E-12 1.E·10 GAMMA-SHC (llNOANE) 

ALUMINUM 

ANTIMONY 

1.E·OB 3.E·OB 1.E·06 ARSENIC 

BARIUM 

CADMIUM 

3.E·06 3.E·OB CHROMIUM 

COBALT 

COPPER 

LEAD 

MANG'INESE 

MERCURY 

NICKEL 

ZINC ZINC 

Total Liver HI• 

Total Kidney HI• 

Toial CVS HI• 

Total Immune System HI • 

Tolal Skin HI o 

Tolal G..Wlntntlnal Syl1em HI • 

Total FolololliollyHI• 

Primary 

TaraetOroan 

Liver 

CNS 

Blood 

Immunological 

Kidney, Liver 

Body Weight 

Blood 

Skin.CVS 

Kid"!ey 

Kidney 

FetotoxicJtylGSIBone 

NA 

Ga&trolnte&tlnal 

CNS 

CNS 

BodyWoigh1 

Blood 
!.·,::<;._?)>")',. : ~' 

Taraot Oraon Anolyol 

1.E·05 

1.e-01 

8.E.OZ 

2.E-01 

8.E·02 

1.E·Ot 

7.E.OZ 

Non-Carcinogenic H111rd Quotient 

ln9e1tlon Inhalation Dermal Exoosure 

Routes Total 

1.E·06 

3.E·05 

1.E·05 

2.E.01 

1.E-05 

7.E-02 

3.E-01 

7.E-02 

1.E·03 

1.E-01 

7.E-02 

;.e.oa 
B.E·02 

7.E-03 

7.E·03 

2.E·02 

8.E-03 

3.E·03 

6.E·DI 

3.E-02 

6.E·07 

2.e.03 

2.E-03 

1.E-06 

3.E·03 

1.E-05 

2.E·01 

1.E·05. 

7.E·02 

3.E-01 

6.E-02 

1.E-03 

1.E-01 

7.E·02 

9.E·OI 

6.E·02 

7.E·03 

7.E-03 

2.E-02 

8.E-03 

:·r~\~nfu1rido~'~w.surlac~.$011 ,· 1.E+OO 

..Surfmo•loll 

Tolal CNS HI. t--_2_.E_-_02_--1 

Tolal Blood HI. t---3_.E_-_0_1 --i 

Tolal Body Weigh! HI" 1--•-·E-..-_.02_-I 

Total Heir HI• 1--"'2 . .;.E·..;0_1 _-l 

Total Bona HI• .__.1 . .;.E-0..;.;;,2 _ _. 

• 



-
Gl'OllldW-

• 

Scenario 'lmohamo: F'*"8 

Receptor PoptJatlon: -
Reoeptol' : Chlld(Otoeyoara) 

e,.,..... E- Chomlcal - Polnl 

G- Tap . 1,1.2.2·Tatrachlon>athano 

1,1,2·T-

1.1--

1.2-Dlchlon>atheno 

1,2-Dichloroplopan 

Bonzano 

Brom-romathane 

calbonTat..-
Chlorolonn 

cll-1.2-Dlchloroothene 

Dichlolodllluorethano 

MethyloneCliorlda 

Naphthalene 

T ebaehloroathene 

T ....... 

Total 1.2-0lcllloloolhen 

trana-1.2-0ldlloroatheno 

T~ 

lli1ylC111o11de 

811(2-Ethylhox)l)phthaloto 

ROX 

An&nony 

A-

B8IUn 

~ 

COboll 

Mlll1glneae 

Nk;kal 

Chloride 

&Mato 

· TABLE 9.Sa. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. • FUTURE CHILD RESIDENT 

SWMU 17 • OLD SOUTHSIDE MISSILE AND WASTE Oil DISPOSAL AREA 

NWS CHARLESTON, SOUTH CAROLINA 

C8n:lnogeric Rl&k Chemlcol 

lr._ilon lrto8lallon Donnal EIQ>08Ura 

Routes Total 

2.E.OS 2.E.OS 2.E-06 5.E-05 1 , 1,2.2• T atroohlon:iathallo 

4.E-o& 4.E-06 3.E-07 t.E-o& 1 • 1 ,l!-Trlctiaroathene 

1.1·Dlchloroathono 

1.E-06 1.E-06 4.E-o& 2.E-o& 1.2-0lchloroathlno 

1.E-07 1.E-07 8.E.Q9 2.E-07 1 .2-0k:hloropropono 

2.E-o& 2.E-o& 2.E-07 3.E-06 Se.nzene 

2.E-07 2.E-07 1.E-06 4.E-07 Bromocllchloromothane 

7.E-o& 7.E-o& 1.E-06 2.E-05 C81bonT-

CNorofonn 

cls-1,2-0lchloroathane 

Olehlorodllluoromethane 

1.E-Oi 1.E-07 3.E-oe 2.E-07 
l.4ethyleoo -
Na~ 

1.E.Q4 1,E.Q4 6.E.OS 4.E.Q4 Tatroohloroothene 

Tol\Jane 

Total 1.l!·Olc:llloloathen 

trane-1.2-0lchlo"'9thane 

1,E-03 1.E-03 2.E-o4 3.E-03 Trlcllloloothono 

3.E.OS 3.E-05 1.E-o& 6.E-05 \/i1y1Chlorlde 

8.E-07 7.E-07 1.E-o& Ble(z.E~ 

2.E-07 1.E.Q& 2.E-07 ROX 

AnUmony 

3.E-05 7.E-o& 3.E-05 ArMnlc 

Bari\rn 

Bel)1llun 

CObalt 

Manganeee 

Nlckal 

Cliorlda 

SUI ate 

• 

Non-C8n:lrcganlc Hazard Oll>ttont 

Prtmaiy lngostlon Inhalation Oennal EicpoS1.1ra 
Targato~ Routes Total 

Llwr 7.E-02 7.E-02 6.E-03 1.E-01 

Uwr 7.E-01 7.E-01 5.E-02 1.E+OO 

Uwr 6.E-03 6.E-03 6.E-o4 1.E-02 

NA 2.e-02 2.E-02 ·7.E.Q4 4.E-02 

Nual 

Blood 2.E-01 2.E-01 1.E-02 5.E-01 

Kidney 6.E-03 6.E-03 3.E.Q4 1.E-02 

Llwr 3.E+OO 3.E+OO 5.E-01 6.E+OO 

Uwr 2.E+OO 2.E+OO 1.e-01 4.E+OO 

Blood 7.E+OO 7.E+OO s.E-01 1.E+01 

Uwr 5.E-02 5.e-02 5.E-03 1.E-01 

Uwr 9.E-03 9.E-03 2.E.Q4 2.E-02 

Naaal 4.E-03 4.E-03 2.E-03 1.E-02 

Uwr 9.E-01 9.E-01 4.E-01 2.E+OO 

Kldney, UWI', CNS 1.E-02 1.E-02 4.E-03 3.E-02 

Blood,U- 3.E+OO 3.E+OO 2.E-01 6.E+OO 

Blood, Liver 4.E-02 4.E-02 2.E-03 7.E-OZ 

CNS 7.E+OO 7.E+OO 9.E-01 2.E+01 

u...r 2.E-01 2.E-01 7.E-03 4,E-01 

u...r 8.E-02 9£.()2 2.e-01 

Pooatoto 2.E-02 1.E-o4 2.e-02 

Blood 4.E-01 7.E-03 4.E-01 

Skin, CVS 2.E+OO s.E-03 2.E+OO 

K1dnOy 3.E-01 1.E-02 3.E-01 

GS. Reaplraloly 8.E-01 2.e-01 8.E-01 

NA 1.E+OO 3.E-03 1.E+OO 

CNS 6.E+OO 4.E-01 6.E+OO 

Body Weight 7.E-01 9.E-03 7.E-01 

• 



• 

-
ScenaJto Tlmelrame: FUl\Jla 

RecoptorPQPUallon: ReeJdanl 

Recoptor A : Child (0 to 6 years) 

Chomlcol 

Medlun Point 

Air lndoorAlr 1.1,2.2·Tetrad11o.,_no 

1,1.2·T-hlno 

1,2·DtcNoroethane 

1.2~ 

caroon Telnichlorlde 

Chloroform 

T elracNoroelhano 

To!Uono 

Tolal1.2~ 

• 
TABLE 9.5a. CEIITTIAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC1 • FVTURE CHILD RESIDENT 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

NWS CHARLESTON. SOUTH CAROLINA 

Ca~Rilk ChomlcaJ 

I~ lntlalatlon Dermal E_.. 

ROUOITolal 

1.E-06 1.E-06 1, 1.2.2·Telnichloroothano 

3.E-07 3.E-07 1,1.2·T~ 

1, 1-DlcNon>elhono 

9.E-OS 9.E-06 1.2·Dlcl1loroethlne 

1.E-OS 1.E-o& 1.2·DJchlo~-

1.E-07 1.E-07 B"""""' 
2.E-OS 2.E-OS Bromodlchloromelhono 

7.E-07 7.E-07 ca1bon Telrachlorlde 

6.E-OS 6.E-06 Chlorolonn 

"""'1.2-Dlchloroelheno 

Dlchlorodlfluoromelhane 

3.E-ll9 3.E-OS Methylene Chlol1da 

Nephthalene 

9.E-07 9.E-07 TelracNo"'81hono 

TQfuona 

ToJal 1.2-0lchJoroethene 

trano-1.2·Dlcl1loroelhono 

Tltchloroelhene 

VJnyt ~ 2.E-07 2.E-07 VlnytChlorlde 

Primary Ingestion 

Taigaf Oman 

Liver 

Liver 

Uver 

NA 

Nasal 

Blood 

Kidney 

Uver 

Liver 

lllood 

Uvar 

Uvar 

Nasal 

Uver 

Kidney, Liver, CNS 

Blood. Uvar 

Blood, Uvar 

CNS 

Uver 

•'.idtc't!lWRl.i<·""'' • ~··' '"''"' •i/z'lifM'.\. ;f ff'!Q3'!·'f >w2;·~~.x :; •·r·iJ.ss<<•· · ;;iJf'\•'C>i''ra~id'il,,i!OJ1~6~•i ··· .. •:e+ai·.'· 
<?;;;::;;;•~~~!Al )1{.'fik''-'> < 1;e~\e .. ,. ~\:'i:',fJ':~i';l'!/l' :!J'f:t';;•:Ji :;/Ri·'f'•'Hdiii.l~•·~~Mi . ;. ;0;;:•: .•. 

Tolal Uvar HI • 

Tolal KJdooy HI • 

Total Naaal HJ• 

ToJal Skin HI• 

Total CVS HI• 

Total Body Weight HI• 

Toraet O..._ Analya la 

2.E+01 

3.E-01 

9.E-o3 

2.E+OO 

2.E+OO 

7.E-01 

• 

JmalaHon Denn al E~&ura 

Routes Total 

3.E-o3 3.E-03 

5.e-02 5.E-02 

2.E-o3 2.E-03 

s.e-os 5.E-05 

5.E-o3 5.E-03 

2.E-02 2.E-02 

4.E-04 4.E-04 

1.e-02 1.E-02 

2.e-01 2.E-01 

9.E-01 9.E·OI 

3.E-01 3.E-01 

2.E-04 2.E·04 

4.E-o3 4.E-o3 

1.E-02 1.E-02 

3.E-o3 3.E-o3 

6.E-03 6.E-o3 

3.E+oo 3.E+OO 

6.E-03 6,E-03 

;,2£.io1 ··ie-i-Oo'··· 6.E+01 

••·•"S.e+ao. •;; :·: .•.. S.E+OO 

Tola! CNS HJ• 2.E+01 

Total Blood HJ• 2.E+01 

Total PIO&late HI • 2.E-02 

Tolal Gas1rolnl0811nal HJ• B.E-01 

Totaf Respiratory HI~ B.E-01 



• 

Scenario Tmelrame: · F'-'Ure 

RoceptorPcpulatlon: -
Recoplor Age: Chlld (Oto 6 ro) 

E
Polnl 

TABLE p.Sa. CENTRAL TENDENCV EXPOSURE (CTE) 

SUMMARV Of RECEPTOR RISKS AND HAZARDS FOR COPC. • FlJTURE CHR.D RESIDENT 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

NWS CHARLESTON, SOUTH CAROLINA 

e_.. 
Routes Total 

Non-COIOlnogenlc Hazard CUO!lent 

P!lrnary 1ngelllon Wlalatlon Dermal E><p05ura 

Target Organ Routes Total 

SurfacoWmw SurfaceWater SurfaceWater~Anllm---ony..-.---------------+-------+-------+-------+----------+Anllm----ony--------------1-----Blood------"""--1_.E_-0_2 __ +-______ -+-__ s_.E_-03 __ -+-___ 2_.E_-0_2 __ --1 
Iron Iron GutmlrdastinaJ 8.E-03 5.E-04 9.E-03 

Manganese Manganese CNS 6.E-03 9.E-03 2.E-02 

Sldlmant 

Total Hazard Index Acrols Surface Water and Sediment 4.E-02 

• • 



• 
IScenaltollmelrame: F'*"" 
Raceplor Pqx.la11cn: R-

Receplor Age: Chld + AdtAI 

Soll Surface Soll METHYLENE CHLORIDE 

TRICHLOROETHENE 

CIS·1,2·01CHLOROETHENE 

BENZO{A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO{B)FLUORANTHENE 

CARBAZOLE 

CHRYSENE 

OIBENZO(A,H)ANTHRACENE 

AROCLOR·1248 

AROCLOR-1254 

AROCLOR·1260 

ALPHA·BHC 

BE7A-BHC 

GAMMA-BHC (LINOANE) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

LEAD 

MANGANESE 

MERCURY 

NICKEL 

• 
TABLE 9,68. CENTRAL TENDENCY EXPOSURE (CTEl 

SUMMARY OF RECEPTOR RISKS ANO HAZARDS FOR COPCs ·TOTAL RESIDENTIAL ILCRS 

SWMU 17 ·OLD SOUTHSIDE MISSILE ANO WASTE OIL DISPOSAL AREA 

NWS CHARLESTON, SOUTH CAROl.INA 

I 
Cardnogoric Rill! ci-lcal 

~ Hlolallon Denna! E_.. 

ROIUaTolal 

2.E·11 2.E-11 METHYLENE CHLORIDE 

7.E-09 2.E-07 2.E-07 TRICHLOROETHENE 

CIS·1,2,.0ICHLOROETHENE 

1.E-07 2.E-09 1.E-07 BENZO(A)ANTHRACENE 

9.E-07 1.E-07 1.E-06 BENZO(A)PYRENE 

1.E-07 2.E-09 2.E-07 BENZO(B)FLUORANTHENE 

2.E-09 2.E·10 2.E-09 CARBAZOLE 

1.E-09 2.e-10 1.E-09 CHRYSENE 

2.E-07 2.E-09 2.E-07 OIBENZO(A.H)ANTHRACENE 

2.E-07 3.E-09 2.e-01 AFIOCLOR·1248 

3.E-07 5.E-09 3.E-07 AROCLOR·1264 

1.E-07 2.E-09 1.E-07 AROCLOR·1260 

7.E·10 8.E·11 8.E·10 ALPHA·BHC 

3.E-10 3.E-11 3.E·10 BETA·BHC 

2.e-10 9.E·12 2.E·10 GAMMA·BHC (LINOANE) 

ALUMINUM 

ANTIMONY 

1.E-06 4.E-09 1.E-06 ARSENIC 

BARIUM 

CADMIUM 

6.E-09 6.E-09 CHROMIUM 

COBALT 

COPPER 

LEAD 

MANGANESE 

MERCURY 

NICKEL 

ZINC 

Prtmary 

Target Organ 

Liwr 

CNS 

Blood 

lmm~I 

Kidney.LI-

BodyWolghl 

Bload 
Sl<ln,CVS 

Kidney 

Kidney 

Felolo>dclty/GS/Bone 

NA 

Gastrointosllnal 

CNS 

CNS 

BodyWelghl 

Blood 

.. , ..... 
... •· 

N.,.,.Ca"*'>ganlc Hazard Cluollenl 

lnge&llon Hlolallon Dermal 

;··,,·;·'' 

EJl1)osura 

Routes Total 

• 



• 

-Tendoncy E> 

-
Gmu:ldWalar 

I ScenallO Tlmalnuno: FUlln 
RoceptorP"""811on: Ruidont 

RocoplO! Age: CN1d +AIM 

E- E-- Polnl 

Gn>ll"lwalor Tap 

Chemical 

1, 1,2.2·TatracNoroothana 

1, 1.2·Trlchloroothana 

1,1-oi-.....-

1.2-0ichlol<>lll\anO 

f.2-0lcl1oropiopana 

Senzena 

Brom-1hlna 

Cllbon T-Jtda 

Cl1orolonn 

cio-1.2~ 

Dlcl1o!Odllluoromothane 

Molhyllna Chloltda 

~ 

T.-

TolUane 

Total 1,2-0icNoloelhono 

1n1111-1.2·-

T-

Vlnjl Cl1oJtda 

811(2-Elhylhoxyl)phlhalalo 

ROX 

Antimony 

Arsonlc 

Barium 

Ber,tkm 

~ 

~ -Clllorlda 

Slllolo 

TABLE 9.&o. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs ·TOTAL RESIDENTIAL ILCRS 

SWMU 17 ·OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

NWS CHARLESTON, SOUTH CAROLINA 

Con:lnoger*: Risk Cllomlcal 

lrQ8ollon - Dermo! EllPOIUl8 

RoulosTotal 

6.E-05 6.E-05 6.E-06 1.E-04 1.1.2.2·T~ 

1.E-05 f.E-05 9.E-07 2.E-05 1,1.2·Tltchloroothana 

1.1-lllc11orotthont 

3.E-06 3.E-06 1.E-07 S.E.o& 1.2-0lc:l1orotlhano 

3.E-07 3.E-07 2.E-06 8.E-07 1.2·Dtclllol0Propano 

4.E-06 4.E-06 5.E-07 9.E-oe Benzene 

5.E-07 S.E-07 4.E-06 1.E-06 Brom-ethane 

2.E-05 2.E-05 4.E-06 4.E-05 C8l1>cn Tallac:Norlde 

Cl1orolonn 

cio-1,2·0ic;hloroo1hane 

Dicl1o!Odllluoromothane 

3.E-07 3.E-07 1.E-06 6.E-07 Molhylena Cl1o~da 

N..,,...._ 

4.E-04 4.E-04 2.E-04 9.E-04 T-..a 

Toluene 

Total1.2·Dlchlon>elhana 

trans-1.2-0lcl1oroethone 

4.E-03 4.E-03 5.E-04 B.E-03 T-

4.E-05 4.E-05 2.E-06 9.E-05 Vlnjl Cl1orlclo 

2.E-08 2.E-06 4.E-06 Bi.(2·E1h)tllxyl)phlhalalo 

5.E-07 4.E-Oll S.E-07 ROX 

Anlknony 

7.E-05 2.E-07 7.E-05 Arsenic -llar)1lkm 

Cobalt 

~ 

Nickel 

~ 

Slllolo 

• 

Non-Carclnogerjc H.....S O\lollenl 

Prtmaiy ~ lmllallon Denn al Elep08Uf8 

TllmMOigan Routes Total 

Uvar 

Uver 

Uvar 

NA 

Nasal 
Blood 

Kklnoy 

Uwr 

Uvar 

Blood 

Liver 

Liver 

Nasol 

Uwr 

Kidney, Liver. CNS 

Blood. Uvar 

Blood, Uwr 

CNS 

Uwr 

Liver 

Prostalo 

Blood 

Slcln.CVS 

K-y 

GS, Raspira1oiy 

NA 

CNS 

Body Waight 

• 



• 
enlral Tendency E> 

IS<:onarto Tlmelnime: Futu19 
Receptor Popllatlon: Ro&ldent 

Receptor Age: Cl1lld + AdlJt 

lndoorAlr 1,1.2.2·T-

1,1.2·T-

Benzene 

Chlorotonn 

Olchlorodllluoromeihallo 

Naphthalene 

Toluona 

Toflli1.2-

V1nyl Chloride 

• 
TABLE e.ea. CENTIW. TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS ANO HAZARDS FOR COPC. ·TOTAL RESIDENTIAL ILCRS 

SWMU 17 ·OLD SOUTHSIDE MISSILE ANO WASTE OIL DISPOSAL AREA 

NWS CHARLESToN. SOUTH CAROLINA 

~Risk 

Ingestion Inhalation Oennlli EllP08"'8 

RoulelTotlli 

2.E-08 2.E-08 

e.e-01 8.E-07 1.1.2·T-.roetl\an8 

1, 1-QlchloroeUiene 

2.E-07 2.E-07 1,2·0lchlon>elhane 

2.E-08 2.E-08 

2.E-07 2.E-07 Benzene 

3.E-OS 3.E-08 

1.E-08 1.E-08 ca11>onTellaohloride 

1.E-05 1.E:OS 

7.E-o9 7.E-o9 

Naphlhaienl 

2.E-08 2.E-08 

Toluona 

Totlli 1,2-0lc:lioroolhlne 

trone-1.2·Dlchloroolhone 

2.E-04 

3.E-07 3.E-07 Vln)1 Chloride 

Non-Caidnogenlc Hazard CUOtloril 

Primary lngeellon Dermal 

Tal!letOlgan 

Uwr 

Lhlor 

UV.r 

NA 

Naaat 
Blood 

Kklney 

Liver 

Liver 

Blood 

Uwr 

Uwr 

Nual 

Lhlor 

Kidney, Uwr, CNS 

Bloo<l,UYOr 

Blood. Uwr 

CNS 

Uwr 

•;c;,;x1?\: <"'.'L' i"'•s\:1/£?:: ::; ·<•;:·•>:·· ,. fr.\.: cc·. • ·. · • .~ · <;:• •t.e'.¢3<. 4.eW.'Li f'l.&:44' ·'• •• ".8:E.';.Q3·,·: ,:;:; ·. ',·t•:'.)/..\Tciai~ihifti,i,\~G~liir .. · .• ·' ': · 

Elll>O&Ul9 

Routes Total 

• 



Sodlrnenl 

• 

ISoenllto Tlmelramo: Fwn 
Roceplor PoptUtion: Ro-

RIC8j>!or Ago: Cl;ld + AdUI 

Sediment 

TABLE 8.68. CENTRAL TENDENCY EXPOSURE (CTEI 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS ·TOTAL RESIDENTIAL ILCRS 

SWMU n ·OLD SOUTHSIDE MISSILE AND WASTE Oil. DISPOSAL AREA 

NWS CHARLESTON. SOUTH CAROLINA 

Primary 

Taoget OfVllll 

Monganoae Mlngal»N CNS 

lngesllon .Im.talion 

'""'-' ···<.;c:>·'.!<··~ ······<.,. ,, .... ,.,: ..... · ··.:,,,,·.· ·,· ... ,,: 

Total RlskAc:loASIOlacoWaterand s-

• 

Dermal Exposure 

Routes Total 

• 



• 

• 

,r 

SWMU 17 

INDOOR AIR MODELING 



• GW-SCREEN 
Version 3.0; 04/03 

Reset to 
Defaults 

MORE 
.... 

MORE 
.... 

MORE 
.... 

DATAE.HEET 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter 'X' in 'YES' box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION 
(enter 'X' in 'YES' box and initial groundwater cone. below) 

YES x 

ENTER ENTER 
Initial 

Chemical groundwater. 
CASNo. cone., 

(numbers only, Cw 
no dashes! (µg/L) Chemical 

71432 3.50E+01 Benzene 

ENTER ENTER ENTER ENTER 
Depth 

below grade Average 
to bottom Depth soiV 

of enclosed below grade scs groundwater 

ENTER 
Average vapor 

flow rate into bldg. 
space floor, to water table, · soil type temperature, (Leave blank to calculate) 

4 lwr directly above Ts a .. 
1=1 !=! water table ("C) Fmj 

200 400 SC 10 5 

ENTf:R ENTER 
Vadosezone User-defined ENTER ENTER ENTER 

scs vandose zone Vadosezone Vadosezone Vadoeezone 
soil type soil vapor scs soil dry soil total 

(used to estimate OR penneability, soil type bulk density. porosity, 

soil vapor k., l lookup.Soil 1 Pbv nv 

penneabilitvl (cm') Parameters (g/cm3) (unitlessl 

SC I I SC I 1.63 I 0.385 I 

ENTER ENTER E~R ENTER ENTER ENTER 
Target Tar.get hazard Averaging Averaging 
risk for quotient for time for tiine for Exl>osure Exposure 

carcinogens, noncarcinogens, carcinogens, noncarclnogens, duration, frequency, 
TR THO ATc ATNC ED EF 

(unitless) !ll'lltless) ixrs) (yrs) !ml !days/yr) 

1.0E-<l6 1 . 70 30 30 350 

Used to calculate risk-based 
111roundwaler concentration. 

1 of 1 

• 

ENTER 
Vadosezone 

soil water-filled 
porosity, 

0.,V 

(cm3fcm3) 

0.197 I 



INTERMEDIATE CALCULATIONS SHEET· BENZENE - RESIDENTIAL 

Vadose VadOsezone VadOsezone VadOsezone Vadosezone Total Alr·filled Water·filled Floor· 
Source- zone soil effective soil soil soil Thickness of porosity in porosity in porosity In wall 
building air-filled total fluid Intrinsic relative air effective vapor capillary capillary capillary capillary seam 

separation, porosity, saturation, . penneability, permeability, permeability, zone, zone, zone, zone, perimeter, 

Lr a.v Ste . ki I<,; kv Le. n.,. 9a,cz o.. ... x....i. 
1cm! (cm3/cmi (cm3/cm3) (cm2

) (cm2) (cm2) 1cm1 (cm3/cm3) (cm3/cmi (cma/cma) 
~cm! 

200 0.188 0.299 1.74E·09 0.837 I t46E-09 . 30.00 0.385 0.030 I 0.355 4,000 

Area of Capillary Total 
enclosed Crack· Crack Enthalpy of Henry's law Henry's law Vapor Vadosezone zone· overall 

Bldg. space to-total -depth vaporization at coostantat constant at viscosity at effective effective effective 
ventilation below area below ave. groundwater ave. groundwater ave. groundwl!tt!f ave. soil diffusion diffusion diffusion 

rate, · grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient. coefficient. coefficient, 

~ As 1] z- Af-1,,,TS Hrs H'rs llTS Donv o"".,,, o•flr 

(cm3/s) (cmz) 1unitless1 !cmj !cal/rnolj (atm-m3/mol) 1unitlessl W!cm-sl (cm2/s) {cm2/s) (cm2fs) 

2.54E+o4 1.80E+06 2.22E-04 200 8,122 2.68E-03 1.15E-01 1.75E-04 2.28E-03 2.33E-05 1.47E-04 

Exponent of Infinite 
Average Crack equivalent source Infinite 

Diffusion Convection· Source vapor effective · foundation indoor source Unit 
path path vapor Crack flow rate diffusion Area of Peel et attenuation bldg. risk Reference 

length, length, cone., radius, into bldg., coefficient. crack, number, coefficient. cone., factor, cone., 

L.r Lp c..,..,. ,_ 0...1 D"- A...o!< exp(Pe1) a ~ URF RfC 

!cm! icmj <!2:m3J !cm! (cm3/s) (cm2/s) (cm2) 1unillessl ~unitlessj (µg/ma) (µgtm3)·' (mg/m3
) 

200 200 I 4.03E+03 I 0.10 I 8.33E+-01 2.28E-03 I 4.00E+-02 #NUMI 5.12E-05 2.07E-01 7.8E-06 3.0E-02 

• • • 



• ) 

GW·SCREEN 

Reset to 
Defaults 

I MORE 
. + 

MORE 
+ 

DATA.SHEET 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter,'X' In 'YES' box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION 
(enter 'X' in 'YES' box and initial groundwater cone. below) · 

ENTER 

Chemical 
CASNo. 

(numbers only, 
no dashes) 

75274 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space floor, 

4 
(cm) 

200 

ENTER 
Vadosezone 

scs 
soil type 

{used to estimate 
soil vapor 

oermeabilitvl 

SC I 

YES 

ENTER 
Initial 

groundwater 
cone., 

Cw 
(µg/L) 

4.00E+OO 

ENTER 

Depth 
below grade 

to water table, 
Lwr 
(cm) 

400 

OR 

I 

x 

Chemical 

Bromodlchloromethane 

ENTER 

scs 
soil type 

directly above 

water table 

SC 

ENTER 
User-defined 
vandose zone 

soil vapor 
permeability, 

k., 
(cm') 

[ 

ENTER 

Average 
soil/ 

groundwater 
temperature, 

Ts 
("C) 

10 

ENTER 
Vadosezone 

scs 
soil type 

Lookup Soil 
Parameters 

SC I 

ENTER 

ENTER 
Average vapor 

flow rate into bldg. 
(Leave blank to calculate) 

a,.. . 
(Um) 

5 

ENTER 
Vadosezone Vadosezone 

soil dry soil total 
bulk density, porosity, 

Pbv nv 
(glcm") (unitlessl 

1.63 I 0.385 I 

• 

ENTER 
Vadose zone· 

soil water-filled 
porosity, 

e.v 
(cm"tcm") 

0.197 I 



INTERMEDIATE CALCUIJ.TlONS SHEET· BROMODICHLOROMETHANE· RESIDNETIAL 

Vadose Vadosezone Vadose zone Vadosezone Vadosezone Total Air-filled Water-filled Floor-
Source- zone soil effective soil soil soil Thickness of porosity In porosity in porosity in wall 
building alr·fiUed total fluid intrinsic relative air · effective vapor capillary capillary capillary capillary seam 

separation, porosity, saturation, permeability. penneability, penneablllty, zone, zone, zone, zone, perimeter, 

Lr e.V s. ~ krg k., I.oz !lei e~ ... aw ... x...... 
!cmj (cm3/cm3) . (i:m3/cm3) (cm2

) (cm2) (cm2) ~cm! (cm3tcm3) (cm3/cm3
) (cm3/cm3

) !cml 
200 I 0.188 0.299 t.74E-09 0.837 1.46E-09 I 30.00 . 0.385 0.030 0.355 4,000 

Area of Capillary Total 
enclosed Crack· Crack Enthalpy of Henry's law Henry's law Vapor Vadosezone zone overall 

Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective 
ventilation below area below ave. groundwater ave. groundwater ave. groundwater ave. soil diffusion diffusion diffusion 

rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient. coefficient, 

~ Aa Tl ~ 4Hv.rs Hrs H'rs 11TS D<lftv D<lftc:z D<lftr 
(cm3/s) (cm2) junitlessj 1cm! 1cavmo11 (atm-m3/mol) iunidess~ W::cm·s! (cm2ts) (cm2/s) ccn121s) 

I 2.54E+04 1.80E+06 2.22E-04 200 81665 7.35E-04 3.17E-02 t.75E-04 · 7.80E-04 7.35E-05 3.19E-04 

Exponent of Infinite 
Average Crack equivalent source Infinite 

Diffusion Convection Source · vapor effective foundation indoor source Unit 
path path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference 

length, length, cone., radius, into bldg., coefficient, crack, number, coefficfent, cone., factor, cone., 

t..t ~ c ...... r- ~ o""''* A.ra.i< exp(Pe1
) « ~ URF Rte 

1cmj !cm! (!!i!mi !cm! (cm3/s) (cm2/s) (cm2) 1unitlessl iunitless! (µg/ma) (µglmar1 (mg/m3
) 

200 200 t.27E+02 0.10 8.33E+Ot 7.SOE-04 4.00E+02 #NUMl 1.09E-04 1.38E-02 1.8E-05 7.0E-02 

• • • 



• GW-SCREEN 

Reset to 
Defaults 

I MORE 
. ....___+____. 

·MORE 
... 

I 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter 'X' in 'YES' box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION 
(enter 'X' in 'YES' box and initial groundwater cone. below) 

ENTER -

Chemical 
CASNo. 

(numbers only, 
no dashes) 

56235 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space floor, 

4 
(cm) 

200 

ENTER 
Vadosezone 

scs 
soil type 

(used to estimate 
soil vapor 

oermeabilltv) . 

SC 

ENTER 
Target 
risk for 

carcinogens, 
TR 

(unitless) 

1.0E-()6 

I 

YES 

ENTER 
Initial 

groundwater 
cone., 

Cw 
(llg/L) 

6.80E+01 

ENTER 

Depth 
below grade 

to water table, 
lwT 
(cm) 

400 

OR 

ENTER 
Target hazard 

quotient for 
noncarcinogens, · 

THQ 
(unitlesS) 

Used to calGulate risk-based 
srouiidwater conc;entration. 

I 

x 

Chemical 

Carbon tetrachloride 

ENTER 

scs 
soil type 

directly above 

water table 

SC 

En1cn 
User~fined 

vandose zone 
soil vapor 

permeability, 

k., 
(cm2) 

ENTER 
Averaging 
time for 

carcinogens, 
ATc 
(yrs) 

70 

1 of 1 

( 

ENTER 

Average 
soiV 

groundwater 
temperature, 

Ts 
("C) 

10 

ENTER 
VadoSezone 

scs 
soil type 

lookup Soll 
Parameler8 

SC 

ENTER 
Averaging 
time for 

) 

noncarcinogens, 
ATNC 
(y:s) 

30 

I 

ENTER 
·Average vapor 
flow rate into bldg. 

(Leave blank to calculate) 
a .. 
(Um) 

5 

ENTER ENTER 
Vadosezone Vadosezone 

soil diy soil total 
bulk density, porosity, 

Pbv nv 

(gtcm3) (unltless) 

1.63 I 0.385 I 

ENTER ENTER 

Exposure E>cposure 
duration, frequency, 

ED EF 
(yrs) !days/yr) 

30 350 

• 

ENTER 
Vadosezone 

soil water-filled 
porosity, 

&.,V 

(cm3/cm3) 

0.197 I 



INTERMEDIATE CALCULATIONS SHEET .CARBON TETRACHLORIDE· RESIDENTIAL 

Vadose Vadosezone Vadosezone Vadosezone Vadosezone Total Air-filled Water~filled Floor· 
Source· zone soil effective soil soil soil Thickness of porosity in porosity in porosity in wall 
building air-filled total fluid Intrinsic relative air effective vapor capillary capillary capillary capillary seam 

separation, porosity, saturation, permeabiHty, permeability, penneabllity. zone, zone, zone •. zone, perimeter, 

Lr e.v s. k1 k,g k. !.,,, """ e •. cz 0w.cz X.rack 
!cml· (cm3/cm3) (cm3/cm3

) (cm2) (cm2) (cm2) !tml (cm3/cm3) (cm3tcm3) (cm3tcm3) 'cm~ 

200 0.188 0.299 1.74E-09 0.837 1.46E-09 30.00 0.385 0.030 0.355 4,000 

Area of Gapillary Total 
enclosed Crack· Crack Enthalpy of Heniy's law Heniy'slaw Vapor Vadosezone zone overall 

Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective 
ventilation below area below ave. groundwater ave. groundwater ave. groundliyater ave. soil diffusion diffusion diffusion 

rate, grade, ratio, grade, temperature, temp&ratul'E)r temperature. temperature, coefficient. coefficient, coefficient, 

ai-u Ae Tl z.:- 411,,,rs Hrs H'rs P.TS D'"v De!! 
. oz D'"r 

(cm3ts!. (cm2) iunitlessl 1cml !caVmol~ (atm-m3/mol) 'unitlessl !!i!cm-sl (cm2/s) (cm2/s) (cm2/s) 

2.54E+04 1.80E+06 2.22E-04 200 71859 1.SOE-02 6.46E:01 1.75E-04 2.01E-03 7.46E-06 4.87E-05 

Exponent of Infinite 
Average Crack equivalent source Infinite 

Diffusion Convection Source vapor effective foundation indoor source Unit 
path path vapor Crack flow rate diffusion Area of Peele! attenuation bldg. risk Reference 

lengtl), length, cone., radius, Into bldg., coeffu:ient, crack, number, coefficient, cone., factor, cone .. 

~ Lp C......, ,_ O..,n D"- A.-tt exp(Pe1
) a ~ URF RIC 

!cml 1cml (µgtm3) !tml (cm3/s) (cm2/s) (cm2
) junitless! iunltlessl (µgtm3) (µa;:m3r' (ma;:m3> 

200 200 4.40E+04 I 0.10 I 8.33E+01 2.01E-03 4.00E+02 #NUM! 1.72E-05 7.54E-01 1.5E-05 1.8E·01 

• • • 



• OATAE .. HEET 

GW-SCREEN CALCULATE RISK·BASED GROUNDWATER CONCENTRATION (enter"X' in 'YES' box) 
Version 3.0; 04/03 

Reset to 
Defaults 

MORE 

"' 

MORE 

"' 

MORE 

"' 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION 
(enter 'X' in "YES' box and Initial groundwater cone. below) 

ENTER 

Chemical 
CASNo. 

(numbers only, 
no dashes) 

75718 

ENTER 
Depth 

below grade 
tobott0m 

of enclosed 
space floor, 

4 
(cm) 

200 

Vadosezone 
scs 

soil type 
(used to estimate 

SC 

ENTER 
Target 
risk for 

carcln0gens. 
TR 

\unlllees) 

1,0E.()6 

YES 

ENTER 
Initial 

groundwater 
c::onc .. 

Cw 
(µ,g/I..) 

3.SOE-t-02 

ENTER 

Depth 
below grade 

to water table, 

lwT 
(cm) 

400 

OR 

ENTER 
Target hazard 

quotient for 
noncan:inogens, 

THO 
. (unl11ess) 

Used lo calcWle risk-based 
!ll'OU'ldwater concenbation. 

x 

Dlchlorodifluoromethane 

ENTER 

scs 
soil type 

· dlreclly above 

walerlable 

SC 

ENTER 
User..clefiried 
vandose zone 

soil vapor 
permeability' 

k., 
(crn1} 

ENTER 
Averaging 
time for 

carcinogens, 
ATc 

m> 

I 
70 

1 of 1 

( 

Average 
soiV 

groundwater 
temperature, 

Ts 
("C) 

10 

ENTER 
Vadosezone 

scs 
soil type 

LookupSoil 
Panime-

ENTER 
Averaging 

time for 

) 

noncarcinogens, 
AT11e 
(yrs) 

30 

ENTER 
Average vapor 

flow rate into bldg. 
(Leave blank to calculale) 

a... 
(Um) 

5 

ENTER ENTER 
Vadosezone Vadose Z0!19 

soil dry soil lotal 
bulk density, porosity, 

fJbv nv 
(g/cm3) unitless 

1.63 0.385 

ENTER ENTER 

Eicposure Eicpoeure 
duration, fnlquency, 

ED EF 

(yrs) (days/yr) 

30 350 

• 

ENTER 
Vadosezone 

soil water-filled 
pol'O$ity, 

6,,v 

(cm%m3> 

0.197 



INTERMEDIATE CALCULATIONS SHEET • DICHLORODIFLUOROMETNANE· RESIDENTIAL 

VadOse VadOsezone VadOsezone VadOsezone VadOsezone Total Air-filled Water-filled Floor-
Source· zone soil effective soil soil soil Thickness of porosity in porosity in porosity in wall 
building air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam. 

separation, porosity, saturation, penneability, penneabllity, penneabillty, zone, zone, zone, zone, perimeter, 

Lr e.V Sm kt !<iv k., La. l1cz 9a,cz Elw.cz Xcrack 
. 1cml (cm3tcm3> (cm3tcm3> (cm2) (cm2) (cm2) 1cml (cm3/cm3j (cm3tcm3) (cm3tcm3) !cm! 

200 0.188 0.299 I 1.74E-09 0.837 1.46E-09 30.00 0.385 0.030 0.355 4,000 

Area of Capillary Total 
enclosed Crack· Crack Enthalpy of Henry's law Henry's law Vapor Vadose zone· zone overall 

Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective 
ventilation below area below ave. groundwater ave. groundwater ave. groundwater ave. soil diffusion diffusion diffusion 

rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, 

Ot.w1c11ng Ae 11 Z:rac1< ~ •. rs Hrs H'TS µTS D""v D""cz D"\ 
(cm3/s) (cm2) !unitless! . 1cml !caVmoll (atm-m3/mol) iunitlessl !a!cm·s! (cm2/s) (cm2ts) (cm2/s) 

2.54E+04 1.80E+06 2.22E-04 200 81386 1.62E-01 6.96E+OO 1.75E-04 1.72E-03 4.18E-06 2.75E-05 

Exponent of Infinite 
Average Crack· equivalent source Infinite 

Diffusion Convection Source vapor effective foundation indoor source Unit 
path path vapor Crack flow rate diffusion Area of Peel et attenuation bldg. risk Reference 

length, length, cone., radius, into bldg., coefficient, crack, number, coefficient, cone., factor, cone., 

L.i Lp c ...... rcrack Caon Dcrack 
A.rack exp(Pe1) a Cbu11<11ng URF RIC 

!cm! 1cm! (µg/m3) !cml (cm3/s) (cm2/s) (cm2) iunitless! iunltlessl (µg/m3) (µg/m3r1 (mg/m3) 

200 200 I 2.64E+06 . I 0.10 ,8.33E+01 1.72E-03 4.00E+02 #NUMI 9.70E-06 2.56E+01 NA 2.0E-01 

• •• • 



• GW-SCREEN 

Reset to 
Defaults 

MORE 
+ 

MORE 
+ 

-..ORE 
+ 

DATA.SHEET 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (artier ·x· In "YES' box) 

YES 1 
OR 

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION 
(enter 'X" in 'YES' box and initial groundwater conc. below) 

YES x 
ENTER ENTER 

Initial 
Chemical groundwater 
CASNo. cone., 

(numbers only, Cw 
nodashelll ~ Chemical 

67663 7.70E+02 Ciilorototm 

ENTER ENTER ENTER ENTER 
Depth 

below grade Average 
to bottom Dep1h soil/ 

of enclosed below grade scs groundwater 

\ 

ENTER 
Average vapor 

flow rate into bldg. 
space floor, to water table, soillype temperat1119, (leave blank to calculate) 

LF Lwr directly above Ts a ... 
lcml !cml water table ("C) !Llml 
200 400 SC 10. 5 

E E 
Vadoseione User-defined .ENTER ENTER ENTER 

scs vandose zone Vadosezone Va.dose zone Vadosezooe 
soil type soil vapor scs soil dly soil total 

(Ulled to estimate. OR penneabilily, soil type bulk density. porosity, 

k. ( LookupSoH ) Pbv nv 

(cm'; P818mel818 (g/cm") unitless 

SC SC 1.63 0.385 

ENTER ENTER ENTER ENTER ENTER ENTER 
Target Target hazard Averaging Averaging 
risk for quolienl for time for time for ~ Exposure 

can;lnogens, noncaroioogens. c:an:inogen&, noncarcinogens, duration, . frequency, 
TR THO ATc ATNC ED EF 

(Uflitless) (dess) (yn>) (ynel W8l i=a 
1.0E.Q6 

I 
70 30 30 350 

Used to calcW!te risk-baled 
groundwater concentration. 

1 of 1 . 

• 

ENTER 
Vadosezone 

soil water·filled 
porosity, 

a.,.V 
(cm3tcm") 

0.197 



INTERMEDIATE CALCULATIONS SHEET· CHLOROFORM· RESIDENTIAL 

Vadose Vadosezone Vadosezone Vadosezone Vadosezone Total Air-filled Water-filled Floor· 
Source- zone soil effective soil soil soil Thickness of porosity in porosity in porosity in wall 
building air-filled total fluid intrinsic relative air ·affective vapor capillary capillary capillary capillary seam 

separation, porosity, saturation, permeability, permeability, permeability, zone, zone, zone, zone, perimeter, 

Lr e.V s.. kt !<iv k., Le. n .. e .... 9w,cz X.rack 
!cm! (cm3tcm9

) (cm3tcm3
) (cm2

) (cm2
) (cm2

) 1cm! (cm3/cm3
) (cm3tcm3

) (cm3/cm3
) icmj 

200 0.188 0.299 1.74E-09 0.837 1.46E-09 30.00 0.385 0.030 0.355 4,000 I-

Area of Capillary Total 
enclos6d Crack· Crack Enthalpy of Henry's law Henry's law Vapor 'ifadosezone zone overall 

Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective 
ventilation below area below ave. groundwater ave. groundwater ave. groundwater ave. soil diffusion diffusion diffusion 

rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, 

~lkflng Ae 11 Zcn..k AHv.TS Hrs H'rs µrs D""v D"" .. Deffr 
(cm"ts) (cm2

). (unitless) (cm) (caVmol! (atm-m3/mol) (unitless) wcm-si (cm2/s) (cm2ts) (cm2/s) 

2.54E+04 1.80E+06 2.22E-04 200 7,554 1.86E-03 I 8.02E-02 1.75E-04 2.69E-03 3.28E-05 2.04E-04 

Exponent of Infinite 
Average Crack equivalent source Infinite 

Diffusion Convection Source vapor effective foundation indoor source Unit 
path path vapor Crack flow rate diffusion Area of Peel et attenuation bldg. risk Reference 

length, length, cone., radius, into bldg., coefficient, crack, number, coefficient, cone., factor, cone., 

L.i '-i> Caource fcrack a...i ocrack Ao rack exp(Pe1
) a Ci..ndlng URF RIC 

(cm) !cm! (µglm") . !cml (cm3/s) · (cm2ts) (cm2
) (unitless) (unitless) (µg/m3> (µgtm"r1 (mg/m3

) 

200 200 6.17E+04 0.10 8.33E+01 2.69E-03 4.00E+02 #NUM! 7.08E-05 4.37E+OO 2.3E-05 4.9E-02 . 

• • • 



• GW-SCREEN 

Reset to 
Defaults 

MORE ... 

MORE 
.... 

MORE 
.... 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter ·x· in 'YES' box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION 
(enter 'X' in 'YES' box and initial growidwater cone. below) 

ENTER 

Chemical 
CASNo. 

(numbers only, 
no dashes) 

156592 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space floor, 

4 
(cm) 

200 

ENTER 
Vadosezone 

scs 
soil type 

(used to estimate 

soil vapor 

permeability) 

SC 

ENTER 
Target 
risk for 

carcinogens, 
TR 

(unittess) 

1.0E-06 

I 

YES 

ENTER 
Initial 

groundwater 
cone., 

Cw 
(Jig/L) 

2.50E+03 

ENTER 

Depth 
below grade 

to water table, 

Lwr 
(cm) 

400 

OR 

ENTER 
T argel hazard 
· quotient for 

noncarcinogens, 
THO 

(unitless) · 

Used to calculate risk-~ 
groundwater concentration. 

I 

x 

Chemical 

cis-1,2-Dichloroethytene 

ENTER 

scs 
soil type 

directly above 

water table 

SC 

ENTER 
User-defined 
vandose zone 

soil vapor 
permeability, 

k,, 
(cm2) 

ENTER 
Averaging 
time for 

carcinogens, 
ATc 
(yrs) 

70 

1of1 

~( 

ENTER 

Average 
soiV. 

groundwater 
temperature, 

Ts 
("C) 

10 

ENTER 
Vadosezone 

scs 
soil type 

LookupSoil 
Paramele111 

SC 

ENTER 
Averaging 
time for 

) 

noncarcinogens, 
ATNC 
(yrs) 

30 

I 

ENTER 
Average vapor 

flow rate into bldg. 
(Leave blank to calculate) 

a ... 
(Um) 

5 

ENTER ENTER 
Vadosezone Vadosezone 

soil dry soil total 
bulk density, porosity, 

Pbv nv 

(glcm") Cunitless\ 

1.63 I 0.385 I 

ENTER ENTER 

Exposure Exposure 
duration, frequency, 

ED EF 
(yJ8) (days/yr) 

30 350 

• 

ENTER 
Vadosezone 

soil water-filled 
J)orosity, 

e.v 

(cm3tcm") 

0.197 I 



INTERMEDIATE CALCULATIONS SHEET • CIS· 1,2-DCE 

Vadose Vadosezone Vadosezone Vadosezone Vadosezone Total Air-filled Water-filled Floor· 
Source- zone soil effective soil soil soil Thickness of porosity in porosity in porosity in wail 
building air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam 

separation., porosity, saturation, pentleability, pemleability, pentleability, zone, zone, zone, zone, perimeter, 

L1 e.v S1e ki krg k,, Le. n.,. Ba.oz 9w,cz Xcrack 

!cm! (cm3tcrn3) (cm3tcrn3) (cm2) (cm2) (cm2
) 1crn! (crn3tcm3) (cm3/cm3) (crn3tcrn3) !crnl 

200 0.188 0.299 1.74E-09 0.837 1.46E-09 30.00 0.385 0.030 0.355 4,000 

Area of . Capillary Total 
enclosed Crack· Crack Enthalpy of Henry's law Henry's law Vapor Vadosezone zone overall 

Bldg. space to· total depth vaporization at constant at constant at viscosity at effective effective effective 
ventilation below area below ave. groundwater ave. groundwater ave. groundwater ave. soil diffusion diffusion diffusion 

rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, 

Obulldlng As l\ Zc.aclc Miv,TS Hra H'TS µTS o•«v o•« 
CZ o•\ 

(cm3ts) (cm2) !unitlessl !cm! !caVrnol! (atm-m3/rnol) iunitlessl !11,!cm·s! (crn2/s) (crn2/s) (cm2ts) 

2.54E+04 1.BOE+06 2.22E-04 200 7z734 2.04E-03 8.77E-02 1.75E-04 1.90E-03 3.19E-05 1.94E-04 

Exponent of Infinite 
Average Crack equivalent source lrifinite 

Diffusion Convection Source vapor effective foundation indoor source Unit 
path path vapor Crack flow rate ·diffusion Area of Peel et attenuation bldg. risk Reference 

length, length, cone., radius, into bldg., coefficient, crack, nu.rnber, coefficient, cone., factor, cone., 

L.i L.., Cacu,.. rcrack a..,. o- Acrack exp(Pe1
) a Cbulldlng URF RIC 

!cm) !cml (µg/m3) !Cni! (crn3/s) (cm2ts) (crn2) (unitlessJ (unitless) (µg/rn3) (µgtm"r1 (mg/m3
) 

200 200 2.19E+05 I 0.10 I 8.33E+01 1.90E-03 4.00E+02 #NUMI 6.73E·05 I 1.48E+01 NA 3.5E-02 

• • • 



• GW-SCREEN 

Reset to 
Defaults 

MORE 
+ 

MORE 
+ 

MORE 
+ 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter ·x· in 'YES' box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION 
(enter 'X' in 'YES' box and initi;;il groundwater ccnc. below) · 

ENTER 

Chemical 
CASNo. 

(numbers only, 
no dashes) 

75092 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space floor, 

4 
(cm) 

200 

ENTER 
Vadosezone 

scs 
soil type 

(used to estimate 

soil vapor 

oermeabllitvl 

SC 

ENTER 
Target 
risk for 

carcinogens, 
TR 

!unitless) 

1.0E-06 

I 

YES 

ENTER 
Initial 

groundwater 
cone., 

Cw 
(µg/L) 

1.90E+01 

ENTER 

Depth 
below grade 

to water table, 
lwr 
(cm) 

400 

OR 

ENTER 
Target hazard 

quotient for 
noncarcinogens, 

TI-IQ 

(antless) 

Used to calc:Uate risk-based 
sroundwater concentration. 

I 

x 

Chemical 

Methylene chloride 

ENTER. 

scs 
soil type 

directly above 

water table 

SC 

ENTER 
User-defined 
vandose zone 

soil vapor 
permeability, 

I<. 
(cm2) 

ENTER 
Averaging 
time for 

carcinogens, 
ATc 
(yrs! 

70 

1Of1 

( 

ENTER 

Average 
soil/ 

groundwater 
temperature, 

Ts 
("C) 

10 

ENTER 
Vadosezone 

scs 
soil type 

Lookup Soil 
Parametan 

SC 

ENTER 
Averaging 
time for 

) 

noncarcinogens, 
ATNC 
(yrs) 

30 

I 

ENTER 
Average vapor 

flow rate into bldg. 
(Leave blank to calculate) 

a ... 
(IJm) 

5 I 

ENTER ENTER 
Vadosezone Vadosezone 

soil dry soil total 
bulk density, porosity, 

Pbv nv 

(<¥cmS., (uriitless) 

1.63 I 0.385 I 

ENTER ENTER 

Exposure Exposure 
duration, frequency, 

ED EF 
(yrs) (daxs/ytl 

30 350 

• 

ENTER 
Vadose zone 

soil water-filled 
porosity, 

9-V 
(cm3tcmS., 

0.197 I 



INTERMEDIATE CALCULATIONS SHEET- METHYLENE CHLORIDE· RESIDENTIAL 

Vadose Vadosezone Vadosezone Vadosezone Vadosezone Total Air-filled Water-filled Floor-
Source- zone soil effective soil soil soil Thickness of porosity in porosity in porosity in wail 
building air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam 

separation, porosity, saturation, permeability, permeability, permeability, zone, zone, zone, zone, perimeter, 

Lr e.v St. ki k,g kv Le. llcz . e .... 9w,cz Xcraek 

!cm! (cm3tcm3) (cm3tcm3) (cm2) (cm2) (cm2) !cm! (cm3tcm3) (cm3tcm3
) (cm3tcm3) icm) 

200 0.188 0.299 1.74E-09 0.837 1.46E-09 30.00 0.385 0.030 0.355 4,000 

Area of Capillary Total 
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor Vadosezone zone overall 

Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective 
ventilation below area below ave. groundwater ave. groundwater ave. groundwater ave. soil diffusion diffusion diffusion 

rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, 

Oiiund1ng Ae ,, Z..rack &Hv,rs Hrs H'rs µTS Dottv D"" oz D""r 
(cm3ts) (cm2) !unitless! !cm! !caVmol) (atm-m3/mol) iunitless! !a!cm·s! (cm2ts) (cm%) (cm2ts) 

2.54E+04 1.80E+06 2.22E-04 200 71034 1.16E-03 5.01E-02 1.75E-04 2.62E-03 5.59E-05 3.32E-04 

Exponent of infinite 
Average Crack equivalent source Infinite 

Diffusion Convection Source vapor effective foundation indoor sou.rce Unit 
path path vapor Crack flow rate diffusion A.reaof Peclet attenuation bldg. risk Reference 

length, length, cone., radius, into bldg., coefficient, crack, number, coefficient, cone., factor, cone., 

~ Lp C..,..rc• rorack Cl.ow D"'""k A.:.- exp(Pe1
) a CbuUdlng URF RIC 

icm) 1cm! (µg/m3) 1cm! (cm3ts) (cm2ts) . (cm2) iunitless! iunitlessl (µg/m3) (µgtm3r' (mg/m3
) 

200 200 9.52E+02 0.10 8.33E+01 2.62E-03 4.00E+02 #NUMI 1.14E-04 1.0SE-01 4.7E-07 3.0E+OO 

• • • 



• GW·SCREEN 
Version 3.0; 04/03 

Reset to 
Default$ 

MORE I +. 

MORE 
+ 

DATA .• SHEET 

CALCULATE RISK·BASED GROUNDWATER CONCENTRATION (enter ·x· in 'YES' box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION 
(enter •x• in 'YES' box and initial grounclwater eonc. below) 

ENTER 

Chemical 
CASNo. 

{numbers orily, 
no dashes) 

91203 

ENTER 
Depth 

YES 

ENTER 
lritial 

groundwaler . 
~. 

Cw 
(µgill 

3.00E+OO 

ENTER 

Depth 
below grade 

x 

.ENTER ENTER 

Average 
soil/ 

scs groundwater 

ENTER 
Average vapor 

flow rate into bldg. 

below grade 
lo bottom 

of enclosed 
space floor, to water table, soil type temperature, (Leave blank to calculate) 

lF 
(cm) 

200 

ENTE 
Vadosezone 

sos 
soil type 

(used to estimate 
soil vapor 

T 

SC 

l.wT directly above 
(om) water table 

400 SC 

E 
User-defined 
vandose zone 

soilVlljlOI' 
OR permeability. 

k. 
(crn2} 

Ts a... 
("C) !!;!:! 
10 I 5 I 

ENTER ENTER ENTER 
Vadose.zone Vadosezone Vadoseione 

scs soil dry soil total 
soil type bulk density, porosity, 

Lookup Soil Pbv nv 
Parameters (g/cm3) unlUess 

SC 1.63 0.385 

• 

ENTER 
Vadosezone 

soil water·filled 
poroeity, 

e.v 
{cm31cm3) 

0.197 



INTERMEDIATE CALCULATIONS SHEET -.NAPHTHALENE' RESIDENTIAL 

Vadose Vadose:zone Vadosezone Vadosezone Vadosezone Total Air-filled Water-fiHed Floor-
Souree- zone soil effective soil soil soil Thickness of porosity in porosity in porosity in wall 
building air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam 

separation, parosity, saturation, permeability, perineability, permeability, zone, zone, zone, zone, perimeter, 

Lr a.v St. ki ~ k,, '-oz l\:t a.,.. Elw,cz X.nock 
!ctn~ (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) icmj (cm8/cmi (cm3/cm3) (cm3/cm3) !cm! 

. 200 0.188 0.299 1.74E-09 0.837 1.46E-09 30.00 0.385 0.030 0.355 4,000 

Area of Capillary Total 
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor Vadosezone zone overall 

Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective 
ventilation below area below ave. groundwater ave. groundwater ave. groundwater ave.soil diffusion diffusion diffusion 

rate, grade, ratio, grade, temperatu1B, temperature. temperatul'9, temperature, coefficient, coeffitjent, coefficient, 

~ As Tl Z.....k Ali.,,TS Hrs H'rs IJ.rs De11v De11 oz D•\ 
(cm3/s) (cm2) iunitlessl ictnl icall~ (atm-m3/mol) iunlUessl ii!Cril·sj !cma/s) (cm2/s) (cm2/s) 

2.54E+04 1.80E+06 2.22E-04 200 121913 1.52E-04 6.54E-03 1.75E-04 1.56E-03 2.49E-04 8.71E-04 

Eliponentof Infinite 
Average Crack equivalent souree Infinite 

Diffusion. Convection Souree vapor effective foundation indoor souree Unit 
path path vapor Crack flow rate diffusion Area of· Peclet attenuation bldg. risk Reference 

length, length, cone •• radius, into bldg., coelflclent, crack, number, coefficient, cone., factor, cone., 

l.i ~ c......., r..- O..,u ~ Ac.... exp(Pe1
) a ~. URF RIC 

jcmj 1cm! ~m3> !tm! (cm3/s) (cm2/s) (cm2
) iunitless! 1unitless1 (µglma) (µgtm3r1 (mg/m3

) 

200 200 1.96E+01 0.10 8.33E+o1 I 1.56E-03 4.00E+o2 ·1 #NUMI 2.B2E-04 5.53E-03 NA 3.0E-03 

• • • 



• GW-SCREEN 

Reset to 
Defaults 

MORE 

"' 

MORE 

"' 

MORE 

"' 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter 'X" in 'YES' box) 

YES ____ __.1 · 
OR 

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION 
(enter 'X' in 'YES' box and initial groundwater cone. below) 

YES x 

ENTER ENTER 
Initial 

Chemical groundwater 
CASNo. cone., 

(nwnbers only, Cw 
no dashes! (µg/L) Chemical 

127184 3.30E+02 T etrachloroethylene t 
ENTER ENTER ENTER ENTER 
Depth 

below grade Average 
to bottom Depth soiV 

of enclosed below grade scs groundwater 

ENTER 
Average vapor 

flow rate into bldg. 
space floor, to water table, soil type temperature, (Leave blank to calculate) 

4 Lwr directly above Ts a... 
!cm! !=! water table ("C) (Um! 

200 400 I . SC 10 5 

ENTER ENTER 
Vadosezone User-defined ENTER ENTER ENTER 

scs vandose zone Vadosezone Vadosezone Vadosezone 
soil type soil vapor scs soil dry soil total 

(used to estimate OR permeability, soil type bulk density. porosity, 

soil vapor k. r Look\lp Soil 

1 Pbv nv 

oermeabilitvl (cm•) Parameters (g/cm3) <unitless) 

SC I I SC I 1.63 I 0.385 I 

ENTER ENTER ENTER ENTER ENTER ENTER 
Target Target hazard Averaging Averaging 
risk for quotient for time for time for Exposure Exposure 

carcinogens, noncarcinogens, carcinogens, noncarci~. dunitlon, frequency, 
TR THO ATc ATNC ED EF 

!unitless) !unlUess) (yrs) (yrs! (yrs! W8Y8'YO 
1.0E--06 70 I 30 30 350 

Used to calculate risk-based 
11rounc1water concentration. 

1of1 

• 

ENTER 
Vadosezone 

soil water-filled 
porosify, 

9wv 

(cm"lcm3) 

0.197 I 



INTERMEDIATE CALCULATIONS SHEET· TETRACHLOROETHENE ·RESIDENTIAL 

Vadose Vadosezone Vadosezone Vadosezone Vadosezone Total Air-filled Water-filled Floor-
Source- zone soil effective soil soil soil Thickness of porosity in porosity in porosity in wall 
building air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam 

separation, porosity, saturation, permeability, permeability, permeabiflty, zone, zone, zone, zone, perimeter, 

Lr e.V Sta kt !<iv k., .la ncz a .... 9w,cz X.rack 

jcml (cm3/cm3) (cm3/cm3) (cm2
) (cm2

) (cm2
) jcml (cm3/cm3) (cm3/cm3) (cm3/cm3) jcml 

200 0.188 0.299 1.74E-09 0.837 1.46E-09 30.00 0.385 0.030 0.355 I 4;000 

Area of Capillary Total 
enclosed Crack· Crack Enthalpy of Henry's law Henry's law Vapor Vadosezone zone overall 

Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective 
ventilation below area below ave. groundwater ave. groundwater ave. groundwater ave. soil diffusion diffusion diffusion 

rate, grade, ratio, grade, temperature, temperature; temperature, temperature, coefficient, coefficient, coefficient, 

~ldlng Aa TJ z........ .6Hv,TS Hrs H'rs µTS D011v D"" CZ D•\ 
(cm3/s) (cm2

) junitlessl jcml jcaVmoll (atm-m3/mol) junitlessi W:::cm·sl (cm2/s) (cm2/s) (cm2/s) 

2.54E+Q4· 1.80E+06 2.22E-04 200 9,553 7.81E-03 3.36E-01 1.75E-04 1.86E-03 9.42E-06 6.10E-05 

Exponent of Infinite 
Average Crack equivalent source lnllnjte. 

Diffusion Convection Source vapor effective foundation indoor source Unit 
path path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference 

length, length, cone., radius, Into bldg., coefficient, crack, number, coefficient, cone., factor, cone., 
.Let L,, Caource rcracti Oacn Dcrac1t A.rack exp(Pe1

) a cbullding URF RIC 

jcmj jcml (µg/m3) jcml (cm3is) (cm2/s) (cm2
) junitlessl junitless! (µg/m3) (µg/m3f' (mg/m3

) 

200 I 200 1.11E+05 I 0.10 8.33E+01 1.86E-03 I 4.00E+02 #NUM! 2.15E·05 2.38E+OO 5.7E-06 4.9E·01 

• • • 



• GW-SCREEN 
Version 3,0; 04/03 

Reset to 
Defaults 

MORE 

"' 

MORE 

"' 

MORE 

"' 

CALCULATE RISK·BASED GROUNDWATER CONCENTRATION (enter 'X" In 'YES' box) 

YES 

OR 
CALCULATE INCREMENTAi., RISKS FROM ACTUAL GROUNDWATER CONCENTRATION 
(ehler •x• in 'YES' box and inilial gro\l'ldwater cone: below) 

ENTER 

Chemical 
CASNo. 

(rnmbers only, 
no dashes) 

79016 

ENTER 
Depth 

below grade 
io bottom 

of enclosed 

YES 

ENTER 
Initial 

groundwater 
cone., 

Cw 
(µgll..) 

1.30E+05 

ENTER 

Depth 
below grade 

x 

Chemical 

ENTER Etm;R 

Average 
soiV 

scs groundwater 

ENTER 
Average vapor 

ftow rate into bldg. 
· space floor, 

I.., 

(cm) 

to water table, soil type temperature, (I.eave blank to calculate) 
Lwr directly above Ts a... 
lcml waterteble ("C) !Uml 

200 400 SC . 10 5 

t:Nlt:R t:Ntt:R 
Vadosezone User-defined Etm;R ENTER Etm;R 

scs vandose zone · Vadose zone VadO&ezone Vadosezone 
soil type soil vapor scs soil dry soil total 

(used to estimate OR permeability. soil type bulk density' porosity, 

soil vapor k. . ( LookupSoB l Pov nv 

oermeabiliM (cmi) Paramelef8 (gtcm3) funitlessl 

SC I I SC I 1.63 I 0.385 I 

Etm;R. ENTER ENTER Etm;R ENTER ENTER 
Target Target hazard AVeraging Averaging 

~ risk for quotient for time for time for Exposure 
can:inogens, noncarcinogens, caroinogens, noncaroinoa-. duration, lieqUEirey' 

TR THO ATc ATNC ED EF 
(unitless) (unillessl !xrs> (yrs) M'S) {d!relyr> 

I 
1.0E-06 70 I 30 30 ff!! 
Used to Cll.k:Uate rfsk-based 
groundwater c:oncentratlon. 

1. of 1 

• 

ENTER 
Vadosezone 

soil water-filled 
porosity, 

e.,V 
(cm3/cm3) 

0.197 I 



INTERMEDIATE CALCULATIONS SHEET-TRICHLOROETHENE- RESIDENTIAL 

Vadose Vadosezone Vadosezone Vadosezone Vadosezone Total Air-filled Water-filled Floor-
Source- zone soil effective soil soil soil Thickness of porosity in porosity in porosity in wall 
building air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam 

separation, porosity, saturation, permeability, penneability, permeability, zone, zone, zone, zone, perimeter, 

Lr . a.v s. k; k'll k. ~ ncz a., •• llw.cz X.rack 

!cml (cm3tcm3) (cm3tcm3) (cm2} (cm2) (cmz) 1cm! (cm3tcm3) (cm3tcm3) (cm3/cm3) 1cml 

200 0.188 0.299 1.74E-09 0.837 1.46E-09 30.00 0.385 0.030 0.355 4,000 

Area of Cspillary Total 
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor Vadosezone zone overall 

Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective 
ventilation below area below ave. groundwater ave. groundwater ave. groundwater ave.soil diffusion diffusion diffusion 

rate •. grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, 

Oi.ulldlng Aa '1 Z....k t..H •• rs Hrs H'rs µTS D""v D""cz D""r 
(cm3ts) (cm2) iunitlessj !cmj 1cavmoll (atm-m3/mol) !unitlessl !icm-sj (cm2/s) (cm2/s) (cm2ts) 

2.54E+04 1.80E+06 2.22E-04 200 8,557 4.78E-03 2.0SE-01 1.75E-04 2.04E-03 1.41E-05 9.03E-05 

Exponent of Infinite 
Average Crack equivalent source Infinite 

Diffusion Convection Source vapor effective foundation indoor source Unit 
path path vapor Crack flow rate diffusion Area of Pee let attenuation bldg. risk Reference 

length, length, cone., radius, into bldg., coefficient, crack, number, coefficient, cone., factor, cone., 

i.... Lp c ....... rcrock a .. u 
Doreck A.reek exp(Pe1

) a Ctiulldlng URF RIC 

·!Cml 1cmj (µg/m3) 1cml (cm3/s) (cm2ts) (cm2) · 1unitlessj iunitlessj (µg/m3). (µg/m3)·' (mg/m3) 

I 200. 200 I 2.67E+07 I 0.10 8.33E+01 2.04E-03 4.00E+02 #NUM! 3.17E-05 8.47E+02 I 2.0E-06 6.0E-01 

• • • 



•• 

\. 

Reset to 
Defaults 

MORE ... 

MORE ... 

MORE ... 

I 

DATA.SHEET 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enler 'X" in 'YES' box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION 
(enter 'X' in 'YES' box and initial groundwater cone. below) 

YES x 
ENTER ENTER 

Initial 
Chemical groundwa1er 
CASNo. cone .. 

(numbers only, Cw 
no dashes! (µg/L) Chemical 

108883 9.QOE+01 T~uene 

ENTER ·ENTER ENTER ENTER 
Depth 

below grade Average 
to bottom Depth soil/ 

of enclosed below grade scs groundwater 

ENTER 
Average vapor 

ftow rate into bldg. 
space floor, to water table, soil type temperalure, (Leave blank to calculate) 

4' lwr directly above Ts a..,. 
!cm! !cm!. waterlable (°C) 'Um~ 

200 400 SC 10 5 

t::NTt:fl ENTER 
Vadosezone User·defined ENTER ENTER ENTER 

scs vandose zone Vadosezone Vadosezone Vadosezone 
soil type soil vapor scs soil dry soil total 

(used to estimate OR penneabllity. soil type bulk density. porosity. 
soil vapor k;, ( Lookup Soil 

J 
Pby nY 

PSmieabililvl (em2) P~etars (gcm3) (unitlessl 

SC I I . SC I 1.63 I 0.385 I 

ENTER ENTER ENTER ENTER ENTER ENTER 
Target Target hazard Averaging Averaging 
risk tor quol.lenl tor time for time tor ~ Elcpoaure 

carcinogens, nOncarcinogens, carcinogens. noncarcinogens, duration, frequency, 
TR nro ATc ATNC ED EF 

jl.rillessl juritlessl lirsl U:rsl 1=1 jdays.lyr} 

1.0E-06 I 1 

I 
70 30 30 350 I 

=aterisk·based 
concentration. 

1of1 

• 

ENTER· 
Vadosezone 

soil water-filled 
porosity, 

e.,V 
(em3tcm3) 

0.197 I 



INTERMEDIATE CALCULATIONS SHEET· TOLUENE· RESIDENTIAL 

Vadose Vaclose zone Vaclose zone Vaclose zone Vaclose zone Total Air-filled Water-filled Floor· 
Source- zone soil effective soil ·soil soil Thickness of porosity In porosity in porosity in wall 
building air.filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam 

separation, porosity, saturation, permeability, peimeability, permeability, zone, zone, zone, zone, perimeter, 

Lr a.v s. ~ kr; k. Le. n.. s ..... 9w.cz x..... 
'cmj (cm3tcm3) (cm3/cm3) (cm2) (cm2) (cm2) !cm! (cm3/cm3) (cm3/cm3) (cm3/cm") 'cmj 

200 0.188 0.299 1.74E-09 0.837 1.46E-09 30.00 0.385 0.030 ·0.355 4,000 

Area of Capillary Total 
enclosed Crack· Crack Enthalpy of Henry's law Henry's law Vapor Vaclose zone zone overall 

Bldg. space to-total depth vaporization at constant at constant at . viscosity at effective effective effective 
ventilation below area below ave. groundwater ave. groundwater ave. groundwater ave. soil diffusion diffusion diffusion 

rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefllcient, coefficient, 

~ Ae 11 z...... Al-lv.:rs Hrs H':rs llrs D""v o.ir.,... D011r 
(cm3/s) (cm') 'unitlessj 'cml (cal/moll (atm-m3/mol) 'unillass! (i!cm-sj (cm2/s) (cm2/s) (cm2/s) 

2.54E+04 1.80E+o6 2.22E-04 200 I 9,154 I 2.92E-03 1.26E-01 1.15E-04 2.25E-03 1.97E-05 1.25E-04 

Exponent of Infinite 
Average Crack equivalent source .Infinite 

Diffusion Convection Source vapor effective foundation indoor source Unit 
path path vapor Crack flow rate diffusion Area of Pee let attenuation bldg. risk Reference 

length, length, cone., radius, into bldg., coeff1eient, crack, number, coefficient, cone., factor, cone., 

L.t ."1, c ...... r""8Clc a..i. am"'1' Ac...:tt exp(Pe1
) a ~ URF RfC 

'cm! !cm! (µglm3) !cm! (cm3/s) (cm2/s) (cm2) ~unitless! 'unitless! (µglm3) (µglm3r1 (mg/m3
) 

200 200 1.23E+04 I 0.10 8.33E+01 2.25E-03 4.00E+02 #NUM! 4.37E-05 5.39E-01 NA 4.0E-01 

• • • 



• GW-SCREEN 
Version 3.0; 04/03 

Reset to 
Defaults 

CALCULATE l'llSK-BASED GROUNDWATER CONCENTRATION (enter ·x· in 'YES' box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION 
(enter 'X' in 'YES' box and initial groundwater cone. below) 

ENTER 

Chemical 
CASNo. 

(nwnbers only, 
no dashes) 

156605 

ENTER 

YES 

ENTER 
Initial 

groundwater 
cone., 

Cw 
(µg/L) 

2.50E+01 

ENTER 

x 

Chemical 

trans-1,2-Dichloroelhylene 

ENTER ENTER 
MORE Depth 

_,, beiow grade 

MORE .,, 

MORE .,, 

to bottom 
of enclosed 
space floor, 

4 
(cm) 

·I 200 

ENTER 
Vadosezone 

scs 
soil type 

(used to estimate 

soil vapor 

oermeabilitvl 

SC 

ENTER 
Target 
risk!Or 

carcinogens, 
TR 

(unltless) 

1.0E-06 

I 

Depth 
below grade 

to water table, 
Lwr 
(cm) 

400 

OR 

' 

ENTER 
Target hazard 
quotient !Or 

noncarcinogens, 
THQ 

(unltless) 

Used to calculate risk-baaed 
~undwater concentration. 

I 

I 

scs 
soil type 

directly above 

water table 

SC 

ENTER 
User-defined 
vandose zone 

soil vapor 
permeability, 

k., 
(cm2) 

ENTER 
Averaging 
time!Or 

carcinogens, 
ATc 
(yrs) 

70 

1of1 

[ 

Average 
· soil/ 

groundwater 
temperature, 

Ts 
("C) 

10 

ENTER 
Vadosezone 

scs 
soil type 

lookup Soil 
Paramet81B 

SC 

ENTER 
Averaging 
time!Or 

) 

noncarcinogens, 
ATNC 
(yrs) 

30 

I 

ENTER 
Average vapor 

flow rate into bldg. 
(Leave blank to calculate) 

a ... 
(Um) 

5 

ENTER ENTER 
Vadosezone Vadosezone 

soil dry soil total 
bulk density, porosity, 

P•v nv 

(glcm3) (unitlessl 

1.63 I 0.385 I 

ENTER ·ENTER 

Exposure Exposure 
duration, frequency, 

ED EF 
(yisl (days'Yrl 

30 350 

• 

ENTER 
Vadose:Zone 

soil water·filled 
porosity, 

8wv 

(cm3/cm") 

0.197 I 



Vadose Vadosezone Vadosezone 
Source- :zone soil effective soil 
building air-filled total fluid intrinsic 

separation, porosity, saturation, penneability, 

Lr e.v s.. Iii 

'cm! (cm31cmi (cms/cm3) (cm2) 

200 0.188 0;299 U4E-09 

Area of 
enclosed Crack· Crack 

Bldg. space to-total depth 
ventilation below area below 

rate, grade, ratio, grade, 

~ Ae 1\ 1-1< 
(cm3/s) (cm2

) iunitlessl !cml 

2.54E+04 1.80E+06 2.22E-04 200 

Diffusion Convection Source 
path path vapor Crack 

length, length, cone., radius, 
lq Lp c......,.. r""'* 

!cm! 1cm! (µg/ma) icml 
200 200 5.32E+03 I 0.10 

• 

INTERMEDIATE CALCULATIONS SHEET· TRANS·1,2·DCE ·RESIDENTIAL. 

Vadosezone Vadosezone Total 
soil soil Thickness of porosity In 

relative air effective vapor .capillary capillary 
pec:meability, penneability, zone, zone, 

k,g ky lei n.,. 
(cm2) (cm2) !cm! (cm3/cm3

) 

0.837 1.46E-09 30.00 0.385 

Enthalpy of . Henry's law Henry's law Vapor 
vaporization at constant at constant at viscosity at 

ave. groundwater ave. groundwater ave. groundwater ave. soil 
temperature, temperature, temperature, temperature, 

AH.,,TI! HTS H'rs 11-Tll 
jcaVmol! (atm-m3/mol) 1unitless! 1a:cm-sj 

7,136 4.94E-03 2.13E-01 1.75E-04 

Exp0nentof 
Average Crack equivalent 
vapor effeclive foundation 

flow rate diffusion Area of Peel et 
into bldg., coefficient, crack, number, 

a..,. D- A..- exp(Pe1
) 

(cm3fs) (cm2/s) (cm2) iunitfessl 

8.33E+01 1.S3E-03 . 4.00E+-02 #NUMI 

• 

Air-filled 
porosity in 
capillary 

zone, 

9a,cz 
(cm3/cm3

) 

0.030 

Vadosezone 
effective 
diffusion 

coefficient, 
D""v 

(cm2/s) 

1.S3E-03 

Infinite 
source 
indoor 

attenuation 
coeff!Cient. 

a 

iunitlessj 

3.58E-05 

Water-filled 
porosity in 
capillary 
mne, 

9w,cz 
(cm3tcm3) 

0.355 

Capillary 
zone 

effective 
diffusion 

coefficient, 

o"" CZ 

(cm2/s) 

1.61E-05 

Infinite 
source 
bldg. 
cone., 
cbuildlng 
(µg/m3) 

1.90E-01 

' ' 

Floor· 
wall 

seam 
perimeter, 

x.-
· 1cml 

4,000 

Total 
overall 

effective 
diffusion 

coefficient, 
DaltT 

(cm2/s) 

1.02E-04 

Unit 
risk Reference 

factor, cone., 
URF RIC 

(µgtm3)·1 (mg/m3
) 

NA 7.0E-02 

• 



• GW-SCREEN 

Reset to 
Defaults 

MORE 

"' 

MORE 

"' 

MORE 

"' 

CALCULATE RISK-8ASED GROUNDWATER CONCENTRATION (enter ·x· in 'YES' box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION 
(enter 'X' In 'YES' box and initial groundwater cone. below) · 

ENTER 

Chemical 
CASNo. 

(numbers only, 
no dashes) 

75014 . 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space floor, 

4 
(cm) 

200 

ENTER 
Vadosezone 

scs 
soil type 

(used to estimate 

soil vapor 

permeability) 

SC 

ENTER 
Target 
risk for 

I 

YES 

ENTER 
Initial 

groundwater 
cone., 

Cw 
(µg/L) 

2.10E+01 

ENTER 

Depth 
below grade 

to water table, 

Lwr 
(cm) 

400 

OR 

ENTER 
Target hazard 

quotient for 

I 

carcinogens, noncarclnogens, . 
TR THO 

(unitless) (unitless) 

1.0E-06 1 . 

I Used to cal<:Uate risk·based 
11roundwater concemation. 

x 

Chemical 

Vinyl chloride (chloroethene) 

ENTER 

scs 
soil type 

directly above 

water table 

SC I 

ENTER 
User-defined 
vandose zone 

soil vapor 
permeability, 

k,, 

(cm2) 

ENTER 
Averaging 
time for 

carcinogens, 
ATc 
(yrs) 

70 

1 of 1 

( 

ENTER 

Average 
solV 

groundwater 
temperature, 

Ts 
("C) 

10 

ENTER 
Vadosezone 

scs 
soil type 

Lookup Soil 
Parameters 

SC 

ENTER 
Averaging 
time for 

) 

noncarcinogens, 
ATNC 
<rn> 

30 

I 

ENTER 
Average vapor 

flow rate into bldg. 
(Leave blank to calculate) 

.a.. 
(Lim) 

5 

ENTER ENTER 
Vadosezone Vadosezone 

soil dry soil total 
bulk density, porosity, 

P•v nv 

(gtcm3) (unitless) 

1.63 I 0.385 I 

ENTER ENTER 

Exposure Exposure 
duration, frequency, 

ED EF 
(yrs) (days/YQ 

30 350 

• 

ENTER 
Vadosezone 

soil water'filied 
porosity, 

Owv 

(cm3/cm3) 

0.197 I 



INTERMEDIATE CALCULATIONS SHEET· VINYL CHLORIDE· RESIDENTIAL 

Vadose Vadosezone Vadosezone Vadosezone Vadosezone Total Air-filled Water-filled Floor-
Source- z<inesoil effective soil soil soil Thickness of poroSityin porosity in porosity in wall 
building air-filled total fluid intrinsic relative ~r effective vapor capiUary capillary capillary capillary seam 

separation, porosity, saturation, permeability, permeability, penneabillty, zone, zone, zone, zone, perimeter, 

Lr a.v St. ki k,g k., Le. n., a .... a.,.. x.,lllCk 
!cm! (cm3/cm3) (cm3/cm3) (cm2

) (cm2
) (cm2

) 1cm1 (cma/cma) (cm3tcm3) (cm3/cm3
) !cm! 

200 0.1'88 0.299 1.74E-09 0.837 1.46E-09 30.00 0.385 0.030 0.355 4,000 

Area of Capillary Total 
enclosed Crack· Crack Enthalpy of Hemyslaw Henry's law Vapor Vadosezone zone overall 

Bldg. space to· total depth vaporization at constant at constant at viscosity at effective effective effective 
ventilation below area . below ave. groundwater ave. groundwater ave. groundwater ave.soil diffusion diffusion diffusion 

rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, 

~ As Tl Z:.aclc ·Aliv,Tii Hrs H'rs 11lll Dettv Dett., o•\ 
(cm3/s) (cm2) iunitlessl !cmj !callmol! (atm-m3/mol) iunitless! {gcm·sj (cm%) (cm2/s) (cm2/s) 

2.54E+04 1.80E+06 2.22E-04 200 51000 1.72E-02 7.41E-01 1.75E-Oif 2.74E-03 9.73E-06 6.36E-05 

ElCpOllent of Infinite 
Average Crack equivalent source Infinite 

Diffusion Convection Source vapor effective foundation indoor source Unit 
path path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference 

length, length,. cone., radius, into bldg., coelflclent, crack, number, coefficient, cone., factor, cone., 

L.i ~ c..._ r- ad oorack Ac...k exp(Pe1
) (1 ~ URF RIC 

!cm! 1cm! (j.ig/m3) !cm! (cm3/s) (cm2/s) (cm2) iunitless! iunitlesSl (µg.lm3) (µgtmar1 (mg/m3
) 

200 200 1.56E+04 I 0.10 8.33E+01 2.74E-03 4.00E+02 #NUMI 2.24E-05 3.48E-01 8.8E-06 1.0E-01 

• • • 



• GW-SCREEN 

Reset to 
Defaults 

MORE 
+ 

MORE 
+ 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter 'X' in 'YES' box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION 
(enter ·x· in 'YES' box and initial groundwater cone. below) 

ENTER 

Chemical 
CASNo. 

. (numbers only, 
no dashes) 

75354 

ENTER 
Depth 

· below grade 
to bottom 

of encloSed 
space floor, 

4 
(cm) 

200 

ENTER 
Vadosezone 

I 

YES 

ENTER 
Initial 

grouridwater 
cone., 

Cw 
(µg/L) 

1.10E+01 

ENTER 

Depth 
below grade 

to water table, 
Lwr 
(cm) 

400 

x 

Chemical 

1, 1-Dichloroethylene 

ENTER 

scs 
soil type 

directly above 

· water table 

SC 

ENTER 
User-defined 

ENTER 

Average 
soiV 

groundwater 
temperature, 

Ts 
('C) 

10 

ENTER ENTER 

ENTER 
Average vapor 

flow rate into bldg. 
(Leave blank to calculate) 

a ... 
(Um) 

5 

ENTER 
scs vandose zone Vadosezone Vadosezone Vadosezone 

soil type soil vapor scs soil dry soil total 
(used to estimate OR penneability, soil type bulk density, . porosity, 

soil vapor k., [ lookup Soil ) Pbv nv 

oermeabilitvl -· (cm') Paramelers (glcm") (unitlessl 

SC I I SC I 1.63 I 0.385 I. 

• 

ENTER 
Yadosezone 

soil water-filled 
porosity, 

Owv 

(cm3/cm") 

0.197 I 



INTERMEDIATE CALCULATIONS SHEET· 1, 1-DCE - RESIDENTIAL 

Vadose Vadosezone Vadosezone Vadosezone Vadosezone Total Alr-fllled Water.filled Floor· 
Source- zone soil effective soil soil soil Thickness of porosity in . porosity in porosity in wall 
building air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam 

separation, porosity, saturation, permeability, permeability, permeability, zone, zone, zone, zone, perimeter, 

Lr e.v Si. ki ~ kv L.z llcz 81,cz e.. .... x.-
1cm! (cm3JcmJ (cm3/cm3) (cm=) (cm2) (cm2

) 1cm1 (cm3tcm3) (cm3tcm") (cm3/cm3) !cm! 

200 0.188 0.299 1.74E-09 0.837 1.46E-09 30.00 0.385 0.030 0.355 4,000 

Area of Capillary Total 
enclosed Crack· Crack Enthalpy of Henry's law Henry's law Vapor Vadosezone zone overall 

Bldg. space to-total depth vaporization at . constant at constant at viscosity at .. effective effective effective 
ventilation below area below ave. groun~ter ave. groundwater ave. groundwater ave.soil diffusion diffusion diffusion 

rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, 

~ As ll z... Ativ,rs Hrs H'rs fJ.TS o•"v Dell CZ D'"T 
(cm3/s) (cm2) 1unitlessl !cm! 1cav~ (atm·m3/mol) !unitlessl W::cm-s! (cm2/s) (cm2ts) (cm2ts) 

2.54€+04 1.80E+06 2.22E-04 200 61392 1.47E-02 6.33E-01 1.75E-04 2.32E-03 8.76E-06 5.72E-05 

Exponent of· Infinite 
Av~ge Crack equivalent source Infinite 

Diffusion Convection Sou roe vapor effective foundation indoor source Unit 
path path vapor Crack flow rate diffusion Area ot · Peele! attenuation bldg. risk Reference 

length, length, cone .. radius. into bldg., coefficient, crack, number, coefficient, cone., factor, cone., 

l..i Li> c_ r ...... . Oao11 o·- A..- exp(Pe1) a ~ URF RIC 

!cm! !Cmj (µglm3) !cm! (cm3/s) (cm2/s) (cm2) iuniUessj iunitlessl (µ.g/m3) (µ.glm3r1 (mg/m3
) 

200 200 6.96E+03 I . 0.10 8.33E+01 2.32E-03 4.00E+o2 #NUMI 2.01E-06 1.40E-01 NA 2.0E-01 

• • • 



• GW-SCREEN 

Reset to 
Defaults 

MORE 

"' 

MORE 

"' 

MORE 

"' 

DATAE.HEET 

. CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter ·x· in 'YES' box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENIRATION 
(enter 'X' in 'YES' box and initial groundwater cone. below) 

ENTER 

Chemical 
CASNo. 

(m.mbers only, 
no dashes) 

107062 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space floor, 

~ 

(cm) 

200 

ENTER 
Vadosezone 

scs 
soil type 

(used to estimate 

soil vapor 

oermeabilltvl 

SC 

ENTER 
Target 
risk for 

carcinogens, 
TR 

(unitless) 

1.0E-06 

I 

YES 

ENTER 
Initial 

groundwater 
cone., 

Cw 
(µg/L) 

1.40E+01 

ENTER 

Depth 
below grade 

to water table, 

lwr 
(cm) 

400 

OR 

ENTER 
Target hazard 

quotient for 
noncarcinogens, 

THQ 

(unitlessl 

Used to calculate risk-based 
groundwater concentration. 

I 

x 

Chemical 

1 ,2-Dichloroethane 

ENTER 

scs 
soil type 

directly above 

water table 

SC 

ENTER 
User-defined 
vandose zone 

soil vapor 
penneability, 

k., 
(cm2) 

ENTER 
Averaging 
time for 

carcinogens, 
ATc 
(yrs) 

70 

i of 1 

( 

ENTER 

Average 
soil/ 

groundwater 
temperature, 

Ts 
("C) 

10 

ENTER 
Vadosezone 

scs 
soil type 

Lookup Soil 
Parameters 

SC 

ENTER 
Averaging 
time for 

) 

noncarcinogens, 
ATNC 

<rrs> 
30 

I 

ENTER 
Average vapor 

flow rate into bldg. 
(Leave blank to calculate) 

a..,, 
(Um) 

5 

ENTER ENTER 
Vadosezone Vadosezone 

soil dry soil total 
bulk density, porosity, 

Pbv nv 

(gt cm") Cunitlessl 

1.63 I 0.385 I 

ENTER ENTER 

Exposure Exposure 
duration, frequency, 

ED EF 
(yrs) (days/yr! 

30 350 

• 

ENTER 
Vadosezone 

soil waler-filled 
porosity, 

6wv 

(cm3/cm3) 

0.197 I 



INTERMEDIATE CALCULATIONS SHEET· 1,2·DCA ·RESIDENTIAL 

Vadose Vadose zone Vadosezone Vadosezone Vadosezone Total Air-filled Water-filled Floor· 
Source- zone soil effective soil soil soil Thickness of porosity In porosity in porosity in wall 
bulking air.filled total fluid Intrinsic relative air effective vapor capillary capillary capillary capillary seam 

separation, . porosity, saturation, permeabiUty, permeabillty, permeability, zone, zone, zon.e, zone, perimeter, 

Lr a.v ·.Ste ki ~ kv !..,. n.. a •. cz 0w,cz Xe.... 
!crnl (cm3/cm3) (cm3/cm3

) . {cm2) (cm2) (cm2
) 1cml (cm3/cm3> (crn3/cm3) (crn3tcm3) !cml 

200 0.188 0.299 I 1.74E-09 0.837 1.46E-09 30.00 0.385 I 0.030 0.355 4,000 

Area of Capillary Total 
enclosed Crack· Crack Enthalpy of Henry's law Henry's law Vapor Vadosezone zone overall 

Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective 
ventilation below area . below· ave. groundwater ave. groundWater ave. groundwater ave.soil diffusion diffusion diffusion 

rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient. coefficient, 

~ Ae '11 z..... AH.,,TS Hrs H'rs µ15 D""v Doll CZ D''\ 
(cm3/s) (crna) iunitlessl icmj 1cavmo11 ·. (atm·m3/mol) !unitlessl !a:crn·Sj (cm2ts) (cm2/s) (cm2/s) 

2.54E+04 1.SOE+06 2.22E-04 200 81522 4.56E-04 1.96E-02 1.75E-04 2.70E-03 1.14E-04 6.14E-04 

Exponent of Infinite 
Average Crack equivalent source Infinite 

Diffusion Convection Source vapor effective foundation indoor source Unit 
path path vapor . Crack flow rate diffusion Area of Peel et attenuation bldg. risk Reference 

l 
length, length, cone .. radius, into bldg., coefficient. crack, number, coefficlant. cone., factor, cone., 

Lo Lp c_ r""'* Oao11 D"""'k A.r .... exp(Pe1
) a ~ UAF RIC 

!cml !cm! (µglm3) 1cm1· (cm3ts) (oot/s} (cm2) iunltlessj iunitlessj (µg/m3) (µgtmar1 (mg/m3
) 

I 200 200 2.75E+02 0.10 8.33E'+01 2.70E-03 4.00E+02 #NUM! 2.04E-04 5.60E-02 2.6E-05 4.9E-03 

• • • 



• GW·SCREEN 

Reset to 
Defaults 

MORE 
+ 

MORE 
+ 

MORE 
+ 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter 'X' in 'YES' box) 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION 
(enter 'X' in 'YES' box and initial groundwater cone. below) 

ENTER 

Chemical 
CASNo. 

(numbers only, 
no dashes) 

78875 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space floor, 

4 
(cm) 

200 

Ercu:R 
Vadosezone 

scs 
soil type 

(used to estimate 

soil vapor 

permeabllitvl 

SC I 

YES 

ENTER 
Initial 

groundwater 
cone., 

Cw 
(µg/L) 

2.00E+-00 

ENTER 

Depth 
below grade 

to water table, 

Lwr 
(cm) 

400 

OR 

I 

x 

Chemical 

1,2-0ichloropropane 

ENTER 

scs 
soil type 

directly above 

water table 

SC 

ENTER 
User-defined 
vandose zone 

soil vapor 
permeability, 

k,, 
(cm2) 

1.00E-08 

( 

ENTER 

Average 
soil/ 

groundwater 
temperature, 

Ts 
(°C) 

10 

ENTER 
Vadosezone 

scs 
soil type 

Lookup Soil 
Parameters 

SC 

) 

Enter either a vadose zone SCS soil type OR a user-defined permeability. 

ENTER 
·Target 
risk for 

carcinogens, 
. TR 

(wiitl-) 

1.0E-06 I 

ENTER 
Target hazard 
quotient for 

noncarclnogens, 
THO 

(unitless) 

Used to calctAate risk-based 
groundwater concentration. 

ENTER 
Averaging 
time for 

carcinog-. 
ATc 
(yrs) 

70 

1 of 1 

ENTER 
Averaging 
time for 

noncarcinogens, 
ATNC 
(yrs) 

30 

I 

ENTER 
Average vapor 

flow rate into bldg. 
(Leave blank to calculate) 

a_. 
(Um) 

5 

ENTER ENTER 
Vadosezone Vadosezone 

soil dry soil total 
bulk density, porosity, 

P•v nv 

(gt cm") (unitlessl 

1.63 I 0.385 I 

ENTER ENTER 

Exposure Exposure 
duration, frequency, 

ED EF 
Cym) (daxsryrl 

30 350 

• 

ENTER 
Vadosezone 

soil water-filled 
porosity, 

9wV 
(cm3/cm"l 

0.197 I 



INTERMEDIATE CALCULATIONS SHEET· 1,2-0ICHLOROPROPANE ·RESIDENTIAL 

Vadose . Vadose zone Vadosezone Vadosezone Vadosezone Total Air-filled Water·filled Floor-
Source- :zone soil effective soil soil soil Thickness of porosity in porosity in porosity In wall 
building air-filled total fluld lntrinsiC relative air effective vapor capillary capillary capillary capillary seam 

separation, j)orosity, saturation, penneabllity, penneabllity, penneablllty, zone, zone, zone, zone, perimeter, 

Lr e.v s. kt k.v k. L.z fie. 9a,cz 9w,cz X....k 

'cmi 
(em3tcm3) (cms/cm3) (cm2) (cm2) (cm2) icmj (cm3/cm3

) (cm3/cm3) (cm3tcm3) 'cr'nj 

200 0.188 I 0.299 1.74E-09 0.637 1.46E-09 30.00 0.385 0.030 0.355 4,000 

Area of Capillary Total 
enclosed Crack· Crack Enthelpyof Henry's law Henry's law Vapor Vadosezone zone overall 

Bldg. spece to-total depth vaporization at ~ constant at constant at viscosity at effective effective effective 
ventilation below area below ave. groundwater ave. groundwater ave. groundwater ave. soil diffusion diffusion diffusion 

rate, grade. · ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient. 

~ As 11 z.:- AH •. rs Hrs H'rs ILTS D-"v D-"., De!!r 
(cm3/s) (cm'} lunitless! 1cml ~callmolj (atm·m3/mol) iunltlessj W::cm-s! (cm%) (cm2/s) (cm2/s) 

2.54E+04 1.80E+o6 2.22E-04 I 200 81632 1.29E-03 s.seE-02 1.75E-04 2.02E-03 3.82E-05 2.30E-04 

Exponent of Infinite 
Average· Crack equivalent source Infinite 

Diffusion Convection Source vapor effective foundation indoor source Unit 
path path vapor Crack flow rate diffusion Area of Peel et attenuation bldg. risk Reference 

length, length, cone .• radius, into bldg •• coefficient, crack, number, coefficient, cone., factor, cone., 

L.i Lp c...;.,. r- O..n ocrack A.n.ck exp(Pe1
) a c_llQ URF RIC 

1cm! 1cml (µglm3) 1cm! (cm3/s) (cm2/s) (cm2
) !unitless! !unitlessj (!2m1 (µglm3r1 (mg/m3

) 

200 200 1.11E+02 I 0.10 8.33E+01 2.02E-03 4.00E+02 #NUM! 7.95E-05 8.63E-03 1.9E-05 4.0E-03 

• • 



• GW-SCREEN 
Version 3.0; 04/03 

Reset to 
Defaults 

MORE ... 

MORE ... 

MORE ... 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter ·x· in 'YES' box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION 
(enter 'X' in 'YES' box and initial groundwater cone. below) 

ENTER 

Chemical 
CAS No. 

(numbers only, 
no dashes) 

79005 

ENTER 
Depth 

below grade 
to bottom 

of encloi;ed 
space floor, 

4 
(cm) 

200 

ENTER 
Vadosezone 

scs 
soil type 

(used to estimate 

soil vapor 

oermeabilitvl 

SC 

ENTER 
Target 
risk for 

carcinogens, 
TR 

(lllitless) 

1.0E-06 

I 

YES 

ENTER 
Initial 

groundwater 
cone., 

Cw 
(µg/L) 

9.30E+01 

ENTER 

Depth 
below grade 

to water table, 

Lwr 
(cm) 

400 

OR 

ENTER 
Target hazard 

quotient for 
noncarcinogens, 

THQ 
(unltless) 

Used to calculate risk-based 
groUndwaier concentration. 

., x 

Chemical 

1, 1 ,2-T richloroethane 

ENTER 

scs 
soil type 

directly above 

water table 

SC 

ENTER 
User-defined 

ENTER 

Average 
soiV 

groundwater 
temperature, 

. Ts 

(°C) 

10 

ENTER 
· vanc:IQse zone Vadosezone 

soil vapor scs 
permeability, soil type 

k,, [ LookupSoH l (cm2) Paramelera 

I SC 

ENTER ENTER 
Averaging Averaging 
time for time for 

carcinogens, noncarcinogens, 
ATc ATNC 
<yrs) (yrs) 

70 30 

1of1 

T 

Etm:R 
Average vapor 

flow rate into bldg. 
(Leave blank to calculate) 

a .. 
(Um) 

5 

Etm:R ENTER 
Vadosezone Vadosezone 

soildiy soil total 
bulk density, porosity, 

Pbv nv 

(gtcm3) (unitless) 

1.63 I 0.385 I 

ENTER ENTER 

Exposure ExposW'9 
duration, frequency, 

ED EF 
(yrs) !daysJyr) 

30 350 

• 

ENTER 
Vadosezone 

soil water-filled 
porosity, 

v· a. 
(cm3tcm3> 

0.197 I 



. . 
INTERMEDIATE CALCULATIONS SHEET· 112-TCA- RESIDENTIAL 

VadOse VadOsezone VadOsezone VadOsezone Vadosezone Total Air-filled Water-filled Floor· 
Soun:e· zone soil effective soil soil Soil Thickness .of porosity in porosity in porosity In Wall 
building air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam 

separation, porosity, saturation, penneability, permeability, permeability, zone, zone, zone, zone, perimeter, 

Lr e.V s. ki I<., . k. Lcz n.. 9a,cz Elw ... X'craok 
~cml (cm3Jcm3) (cm3/cm3) (cm2) {cm2

) (cm2) 'cml {cma/cms) (cm3/cm3) (cm3tcm3) 
'cml 

200 0.188 0.299 1.74E-09 0.837. 1.46E-09 30.00 0.385 0.030 0.355 4,000 

Area of Capillary Total 
enclosed Crack· Crack Enthalpy of Heniy'slaw Heniy's law Vapor Vadosezone zone overall 

Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective 
ventllation below area below ave. groundwate[ ave. groundwater ave. grouri<fwater ave. soil diffusion dlffuslon diffusion 

rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefflcient, coefficient, 

°'-9· As Tl Zr.ck 411,,TS HTS H'rs JlTS Doffv Doff.,, Dtftr 

(cm3/s) (cm2
) 'unitless! 1cm! lcaVmol! (atm·m3/mol) 'unltless~ !i!cm·s! {cm2ts) {cm2/s) (cm2/s) 

2.54E+04 1.80E+06 2.22E-04 200 9,572 3.87E-04 I 1.67E-02 1.75E-04 2.03E-03 1.18E·04 5.91E-04 

Exponent of Infinite 
Average Crack equivalent source Infinite 

Diffusion Convection Soun:e vapor effective foundation indoor sou roe Unit 
path path vapor Crack flow rate dlffuslon Area of Peel et attenuation bldg. risk Reference 

length, length, cone., radius. into bldg., coefficient, crack, number, coefficient, cone .. factor,· cone., 

L.i Lp C....,,. r.- Ooo11 D.,_ A... exp{Pe1
} a cblilldln9 URF RIC 

'cm! 'cm! (Jlg/m3) 'cml 
(cm3/s) (cm2/s) (cm2) !unltless! !unltless! (Jlglm3) (µg/m3r' (mg/m3

) 

200 200 1.55E+03 I 0.10 8.33E+01 2.03E-03 4.00E+02 #NUM! 1.97E-04 3.04E-01 1.6E-05 1.4E-02 

• • • 



• GW·SCREEN 
Version 3.0; 04/03 

Reset to 
Defaults 

MORE 
+ 

MORE 
+ 

MORE 
+ 

I 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter 'X' in 'YES' box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION 
(enter 'X' in 'YES' b9X and .initial groundwater cone. below) 

YES x 
ENTER ENTER 

Initial 
Chemical groundwater 
CASNo. cone., 

(nuinbers only, Cw 
nodashesl (µg/l) Chemical 

79345 1.40E+02 1, 1,2,~·Tetrachloroethane 

ENTER ENTER ENTER ENTER 
Depth 

below grade Average 
to bottom Depth soiV 

of enclosed below grade scs groundwater 

ENTER 
Average vapor 

flow rate Into bldg. 
space floor, to water table, soil type temperature, (Leave blank to calculate) 

!..., Lwr directly above Ts a ... 
!cml !cm! water table {°C) !Um! 

200 400 SC 10 5 

ENTER ENTER 
Vadosezone USE!r·defined ENTER ENTER ENTER 

scs vandose zone Vadosezone Vadosezone Vadosezone 
soil type soil vapor scs soil dry soil total 

(used to estimale OR penneability, soil type bulk density, porosity, 
soil vapor k., ( 1.oo1<up Son ) Pbv nv 

oermeabiliM (cm2) PMametera 
(glcm") lunitless\ 

SC I I SC I 1.63 l 0.385 I 

ENTER ENTER ENTER ENTER ENTER ENTER 
Target Target hazard Averaging Averaging 
risk for quotient for time for time for E>epoSUre Exposure 

carcinogens, noncarcinogens, carcinogens, noncarcinogens, duration, frequency, 
TR THQ ATc ATNC ED EF 

(unittessl !unillessl (yrs) !yrs) <ml !da>'S/xrl 

1.0E-06 70 30 30 350 

Used to calculate risk-based 
11l"OIJ'ldwater concentration. 

1of1 

• 

ENTER 
Vadosezone 

soil water-filled 
porosity, 

e.v 

(cm3/cm"l 

0.197 I 



INTERMEDIATE CALCULATIONS SHEET • 1122-TCA • RESIDENTIAL 

Vadose Vadosezone Vadosezone Vadosezone Vadosezone Total Air-filled Water-filled Floor-
Source- zone soil effective soil soil soil Thickness of porosity in porosity in porosity in wall 
building air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam 

separation; porosity, saturation, penneability, permeability, permeability, zone, zone, zone, zone, perimeter, 

Lr a.V Ste ki krg k,, ~ rlc:z e •. cz 9w,cz Xcrack 

!cml (cm3tcm3
) (cm3tcm3

) (cm2
) (cm2

) (cm2
) !cml (cm3tcm3

) (cm3tcm3
) (cm3tcm3

) !cml 

200 0.188 0.299 1.74E-09 0.837 1.46E-09 30.00 0.385 0.030 0.355 4,000 

Area of Capillary Total 
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor Vadosezone zone overall 

Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective 
ventilation below area below ave. groundwater ave. groundwater ave. groundwater ave. soil diffusion diffusion diffusion 

rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, 

0iiuHdlng Aa T( Zcrack .1.Hv,TS Hra H'rs µTS D""v D""cz D""r 
(cm3ts) (cm2

) !unitless! · !cml !caVmoll (atm-m3/mol) iunitlessl W!cm·sl (cm2ts) (cm2ts) (cm2ts) 

2.54E+04 1.80E+06 2.22E-04 200 101540 1.34E-04 5.nE-03 1.75E-04 1.87E-03 2.97E-04 1.04E-03 

Exponent of Infinite 
Average Crack equivalent source Infinite 

Diffusion Convection Source vapor effective foundation indoor source U_nit 
path path vapor Crack flow rate diffusion Area of Peel et attenuation bldg. risk Reference 

length, length, cone., radius, into bldg., coefficient, crack, number, coefficient, cone., factor, cone., 

~ Lp c ...... rorack a ... 11 
ocrack A.rack exp(Pe1

) a cbulldlng URF RIC 

!cm! !cml (µgtm3) !cml (cm3ts) (c~2ts) (cm2) !unitlessl iunitless! (µgtm3) (µgtm3r1 (mg/m3) 

200 200 8.08E+02 I 0.10 8.33E+01 1.87E-03 4.00E+02 #NUMI 3.32E-04 2.68E-01 5.BE-05 2.1E-01 

• • • 



• GW·SCREEN 

Reset to 
Defaults· 

MORE 

"' 

MORE 

"' 

MORE 

"' 

DATA.HEET 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter 'X' in 'YES' box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION 
(enter 'X' in 'YES' box and initial groundwater cone. below) 

YES ~ 

ENTER ENTER 
Initial 

j/J'( ·Chemical groundwater 
CASNo. cone., fl/ (numbers only, Cw 

no dashes (µg/L) Chemical 

156592 1.00E+o3 1,2·Dichloroethylene 

ENTER ENTER ENTER ENTER 
Depth 

below grade Average ENTER 
to bottom Depth soil/ Average vapor 

of enclosed below grade scs groundwater flow rate into bldg. 
space floor, to water table, soil type temperature, (Leave blank to calculate) 

4 Lwr directly above Ts a,.. 
!cm! !cm! water table (°C) !Umj 

200 400 SC 10 5 

ENTER t:roTER 
Vadosezone User-defined ENTER ENTER ENTER 

scs vandose zone Vadose zone Vadose zone Vadose zone 
soil type soil vapor scs soil dry soil total 

(used to estimate OR permeability, soil type bulk density, .porosity. 
soil vapor k., [ Lookup Soil l Pbv nv 

oermeabilitvl (cm2
) 

Parameters 
(g/cm3

) tunitlessl 

SC I I SC I 1.63 l 0.385 I 

ENTER ENTER ENTER ENTER ENTER ENTER 
Target Target hazard Averaging Averaging 
risk for quotient for time for time for Exposure Exposure 

carcinogens, noncarcinogens, carcinogens, noncarcinogens, duration, frequency, 
TR THO ATc AT Ne ED EF 

!unillessl !Wlitlessj !X18! !Xr&! !~raj !daX!:'.:i:r! 

1.0E-06 I 70 I 30 I 30 T 350 I 

Used to calculate risk-based 
aroundwater oonceniratlon. 

1of1 

• 

ENTER 
Vadose zone 

soil water-filled 
porosity, 

9wv 

(cm3/cm0
) 

0.197 I 



INTERMEDIATE CALCULATIONS SHEET· TOTAL 1,2-DCE • RESl.DENTIAL 

Vadose Vadose zone Vadose zone Vadose zone Vadose zone Total Alr·filled Water-filled Floor-
Source- zone soil effective soil soil soil Thickness of porosity in porosity In porosity in wail 
building air-filled total fluid Intrinsic relative air effective vapor capillary capillary capillary capillary seam 

separation, porosity, saturation, permeability, permeability, permeability, zone, zone, zone, zone, perimeter, 

Lr e.V s .. k1 krg kv lcz n •• e .... 0w,cz Xorack 

!cm! (cm3tcm3
) (cm3/cm3

) (cm2
) (cm2

) (cm2
) !cm! (cm3tcm3

) (cm3tcm3
) (cm3/cm3

) !cm! 

200 0.188 I 0.299 1.74E-09 0.837. I 1.46E-09 30.00 0.385 0.030 I 0.355 4,000 

Area of Capillary Total 
enclosed Crack· Crack Enthalpy of Henry's law Henry's law Vapor Vadose zone zone overall 

Bldg. space to-total depth vaporization at eonstant at constant at viscosity at effective effective effective 
ventilation below area below ave. groundwater ave. groundwater ave. groundwater ave.soil diffusion diffusion diffusion 

rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, 

Oi.uilding Ae 11 Z.rack aHv,TS Hrs H'rs µTS D""v D"" Cl D011r 
(cm3/s) (cm2

) iunltless! icmj icaVmol! (atm·m3/mol) iunitless! !s!Crn"S! (cm2/s) (cm2fs) (cm2/s) 

2.54E+04 1.80E+06 2.22E-04 200 7,734 2.04E·03 8.nE.02 1.75E-04 1.90E-03 3.19E-05 1.94E-04 

Exponent of Infinite 
Average Crack equivalent source Infinite 

Diffusion Convection Source vapor effective foundation indoor source Unit 
path path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference 

length, length, cone., radius, into bldg., coefficient, crack, number, coefficient, cone., factor, cone., 

L.i Lp C&ource rl?FICk a .. n 
ocrac:k 

Acraclc exp(Pe1
) a Cbuifding URF RIC 

!cm! !cm! (µg/m3) !cm! (cm3/s) (cm2/s) (cm2
) !unitless! iunitless! (µg/m3) (µg/m3

)"
1 (mg/m3

) 

200 200 8.77E+04 0.10 8.33E+01 1.90E-03 4.00E+02 #NUMI 6.73E·05 5.90E+OO NA 3.5E-02 

\ 

• i • 



I 

I M~RE I 

I M~RE I 

I M~RE I 

END 

. DATA.HEET 

CALCULATE RISK·BASED GROUNDWATER CONCENTRATION (enter ·x· in 'YES· box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION .(enter •x• In "YES" box and Initial groundwater cone. below) 

ENTER 

Chemical 
CASNo. 

(numbers only, 
. no dashes) 

79345 

ENTER 

Average 
solV 

groundwater 
temperature, 

Ta 
("C) 

10 

ENTER 
Stratum A 

scs 
soil type 

Lockuf> Sol 
Paramettra 

sc 
ENTER 

Enc lolled 
space 
floor 

thickness. 
1-
1cml 

10 

ENTER 
Averaging 

time for 
carcinogens, 

ATc 

!~I 

70 

I 

YES. 

ENTER 
lnltlal 

groundwater 
cone .. 
·Cw 
<µgill 

1.40E+02 

ENTER 
Depth 

below grade 
to bottom 

ol enclosed 
space floor, 

4 
(cm\ 

2()() 

ENTER 
Stratum A 

solldry 
bulk density. 

Pb A 

tii!~cm
3

) 

1.g3 

ENTER 

Soll-bldg. 
pressure 

differential, 
·4p 

(a!i::m·s"l 

40 

ENTER 
Averaging 
time for 

noncarcinogens, 
ATNC 

1~81 

25 

x 

ENTER 

' 

Depth 
below grade 

to water table, 
Lwr 
lcml 

I 400 

ENTER 
Stratum A 
soil total 
porosity, 

nA 

1untt1essj 

0.385 

ENTER 
Enclosed 

space 
floor 

length, . 

Le 
1cmj 

18600 

ENTER 

Eicposure 
duraUon. 

ED 

(~sl 

25 

Chemical 

1, 1,2,2· Tetrachloroethane 

IONTi;t1 ENTER r;N11:.t1 ENTER ENTER E"'"" 
Totals must add up to value of Lwr (<:ell G28) Soll 

Thickness Thickness stratum A 
Thlcknesll olsoil of soil· Soll scs 

of soil stratum B, stratum C, stratum scs soil type 
stratum A, (Enter value or O) (Enter value or O) direcuv above soil type (used to estimate 

h, he he water table, directly above sollvapor 

lcm\ lcml lcm\ IEnter A, B. Of C\ water table oermeabilltv\ 

400 I 0 I 0 A l SC SC I 

ENTER ENTER ENTER ENTER ENTER ENTER 
· StratumA StratumB Stratum B Stratum B StratumB Stratum C 
soil water-tilled scs son dry soil total soil water·fllled SCS 

porosity, soil e bulll density, porosity, porosity, soil 
e.,.A Lookup Soi Pb" n' e.,.B Lookup Sol 

(cm3/cm3) P,uametera (il!cm3) 1un111&ssl (cm3/cm3) Parametert 

0,197 

EN'l'li!R li!NTER ENTER ENTER ENTER 
Erielosed Average vapor 

space Enclosed Floor·wall lndoor llow rete into bldg. 
floor Space seam crack air exahange OR 

width, height. wldlh, rate, Leave blank to calculate 
Wa Ha w ER a"' 
1cmj 1cml loml l 1lhl . !Llmj 

18600 380 0.1 0.72 

ENTER ENTER ENTER 
Target Target hazard 

Exposure risk for quoUentfor 
frequency, carcinogens, noncarclnogens. 

EF TR THQ 

ida= 1unJlless! junltlessl 

250 1.0E..Q6 

Used to calculate risk-based 
groundwater concentratioil. 

1of1 

• 

cNTER 

User-defined 
stratum A 
soil vapor 

OR permeability. 
k., 

(cm') 

I 

ENTER ENTER ENTER 
StratumC StratumC StratumC 

soil dry soil total soil water-filled 
bulk density, porosity, porosity. 

P•c nc ew" 
(~cm") 1ur1itlessl (cm3tcm3

). 



INTERMEDIATE CALCULATIONS SHEET· 1, 1,2,2·TCA ·INDUSTRIAL 

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Total Air· filled Water-filled Floor-
Source· soil soil soH ef!ective soil soil soil Thickness .of porosity in porosity in porosity in wall 

Exposure building air·fllled air·filled air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam 
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, zone, zone, zone, zone, perimeter, 

t Lr 9,A 9aB e,c s .. k1 krg kv Le. ncz 9a,GZ aw.ct Xe rack 

1sec! !cm! (cm3tcm3
) (cm3tcm3

) (cm3tcm3
) (cm3tcm3

) (cm2) (cm2
) (cm2

) 1cm! (cm3tcm3
) (cm3tcm3

) (cm3/cm3
) icml 

7.88E+08 200 0.188 ERROR ERROR 0;299 1.74E-09 0.837 1.46E·09 30.00 0.385 0.030 0.355 74,400 

Area of Stratum Stratum Stratum Capillary Total 
enclosed Crack· Crack Enthalpy of Henry's law Henry's law Vapor A B c zone overall 

Bldg. space to· total depth vaporization at constant at constant at viscosity at effective effective effective effective effective Diffusion 
ventilation below area below ave. groundwater ave .. groundwater ave. groundwater ave. soil diffusion diffusion diffusion diffusion diffusion path 

rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, coefficient, length, 

Oiiuuct1ng Ae 11 Zcr.ck ~Hv,TS Hrs H'rs µTS D8 ffA D""e D111c D"" CZ D""r Ld 
(cm3/s) (cm2

) 1unitless! 1cml !caVmol! (atm·m3/mol) 1unltiessl !11,!cm·s! (cm2ts) (cm2/s) (cm2/s) (cm2/s) (cm2/s) icml 

2.63E+07 3.61E+08 2.06E·05 200 10,540 1.34E-04 I 5.nE-03 1.75E·04 1.87E-03 O.OOE+OO O.OOE+OO 2.97E-04 1.04E-03 200 

Exponent of Infinite 
Average Crack equivalent source Infinite 

Convection Source vapor effective foundation indoor source Unit 
path vapor Crack flow rate diffusion Area of Peel et attenuation bldg. risk Reference 

length, cone., radius, Into bldg., coefficient, crack, number, coefficient, cone., factor, cone., 

Lp c_,.. r.,.ck OacH 
Dcraok 

Acreck exp(Pe1
) a cbuildlng URF RIC 

1cm! <!2ma) 1cml (cm3/s) (cm2ts) (cm2
) 1unitlessl iunitlessl . (µgtm') (µgtm3r' (mglm3

) 

200 8.08E+02 0.10 1.87E+01 1.87E·03 7.44E+03 6.85E+05 7.06E-07 5.70E-04 5.8E-05 2.1E-01 

END 

• • • 



I 

I MiRE I 

I MiRE I 

I MiRE I 

END 

DATAE.EET 

CALCULATE RISK·BASED GROUNDWATER CONCENTRATION (enter 'X" in 'YES' box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter 'X' in "YES" box and Initial groundwater cone. be

0

low) 

YES x 
ENTER ENTER 

Initial 
Chemical groundwater 
CASNo. cone., 

(numbers o~ly, Cw 
nodashesl (µg/L) Chemical 

79005 9.36E+01 1, 1,2-Trichloroethane 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Depth Totals must add up to value of Lwr (cell G28) Soil 

Average below grade Thickness Thickness stratum A 
soiV to bottom Depth Thickness of son of son Soil scs 

groundwater ofenclos~ IJelowgrade of son stratum B, stratumC, stratum scs soil type 
temperature, space floor, to water table, stratum A, (Enter value or 0) (Enter value or O) directly above soil type (used to estimate 

Ta 4 Lwr h. he he water table, directly above soil vapor 
(°C) (cm) (cm) fem) fem) (cml !Enter A, B, or Cl water table oermeabllltvl 

10 I 200 I 400 400 I 0 I 0 A I SC SC I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum A Stratum A Stratum A Stratum A StratumB Stratum B StratumB Stratum e' StratumC 

scs soil dry soil total soil water·fllled scs soil dry soil total soil water-filled scs 
soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type 

Lool<up SoH p .. n• a.: Lool<up Soi p." ne Bw" Lookup SoH 
Parameters (g/cm") iunltlessj (cm'lcm") Parameters (g/cm3

) iunillessj (cm3/cm3
) 

Parameters 

SC 1.63 0.385 0.197 

. .ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed Enclosed Average vapor 

space Soll·bldg. space space Enclosed Floor-wall Indoor flow rate Into bldg. 
floor pressure floor floor space seam crack air exchange OR 

thickness, differential, length, width, height. width, rate, Leave blank to calculate 
i..... AP La Wa He w ER a,.. 
1cml (g/cm-s2

) 1cml 1cml 1cml icmj !11hl 1um1 

10 40 18600 18600 380 0.1 0.72 

ENTER ENTER ENTER ENTER ENTER ENTER 
Averaging Averaging Target Target hazard 

time for time for Exposure Exposure risk for quotient for 
carcinogens, noncarclnogens, duration, frequency, ciarclnogens, noncarcinogens, 

ATc ATNC ED EF TR THO 

!~rsj !~! !~sl 'da~=i !unitlessl 1unltlessj 

70 I 25 t 25 t 250 1.0E-06 I 

Used to calculate risk·based 
aroundwater concentration: 

1of1 

• 

ENTER 

User-defined 
stratum A 
soil vapor 

OR permeability, 
k., 

(cm2
) 

I 

ENTER ENTER ENTER 
StratumC Stratum C Stratum C 

soil dry soil total soil water-filled 
bulk density, porosity, porosity, 

P•c nc 9wc 

(g/cm3
) iunitlessl (cm3/cm3

) 



INTERMEDIATE CAbCULATIONS SHEET· 1, 1,2·TCA ·INDUSTRIAL 

Stratum A StratumB StratumC Stratum A Stratum A Stratum A Stratum A Total Air-filled Water-filled Floor· 
Souroe· soil soil soil effective soil soil soil Thickness of porosity in porosity in porosity in wall 

Exposure building alr·fllled air-filled alr·filled total fluid intrtnslc relative air effective vapor capillary capillary capillary capillary seam 
duration, separation, porosity, porosity, porosity, saturation, pertneablllty, · penneability, permeability, zone, zone, zone. zone, perimeter, 

't Lr a.A a.a a.c ~ k, krg kv Le. n .. a .... 9w.cz Xcraek 

'sec! 'cmj (cm3/cmi (cm3/cm3
) (cm3tcm3) (cm3/cm3) (cm2

) (cm2) (cmz) 'cmj (cm3/cm3
) (cm3/cm3

) (cm3/cm3
) 'cml 

7.88E+08 I 200 0.188 ERROR ER.ROA 0.299 I 1.74E-09 0.837 1.46E-09 30.00 0.385 0.030 0.355 I 74,400 

Area of. Stratum Stratum Stratum Capillary Total 
enclosed Crack· Crack Enthalpy of Henry's law Henry's law Vapor A B c zone overall 

Bldg. space to•total depth, vaporization at constant et constent at viscosity at effective effective effective effective effective Diffusion 
ventilation · below area below ave. groundwater ave. groundwater ave. groundwater ave.soil diffusion diffusion diffusion diffusion diffusion path 

rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, coefficient, length. 

0oulldi.,g Aa Tl z...... D.H.,TS Hrs H'rs JLTS Doff A 0•11a D011c D"" .. o•\ ~ 

(cm3/s) (cm2) 'unitlessj 1cm! !caVmolj (atm·m3/mol) !unitlessj !a!Cm·s! (cm2/s) (cm2/s) (cm2/s) (cm2ts) (cm2/s) icml 

2.63E+o7 3.61E+08 2.066-05 200 91572 3.876-04 1.e1e-02 1.75E-04 2.03E-03 O.OOE+OO O.OOE+OO 1.18E-04 5.91E·04 200 

" Exponent of Infinite 
Average Creek equivalent source Infinite 

Convection Sou roe vapor effective foundetlon indoor source Unit 
path vapor Crack flow rate diffusion. Area of Peele! attenuation bldg. risk Reference 

,length, cone., radius, into bldg., coefficient. crack, number, coefficient, cone., factor, cone .. 

Lp CIO...,. rcraek QIOll o·-· Acrack exp(Pe1
) (!. cbulldln; URF RIC 

1cml (µglm3) 'cml (cm3/s) (cm2ts) (cm2
) iunillessl iunillessl (µg/m3) (µg/m3)·' (mg/m3) 

200 1.55E+03 0.10 I 1.87E+o1 2.03E-03 7.446+03 2.45E+o5 7.01E-07 1.09E·03 1.6E·05 1.4E·02 

END 

• • • 



I 

I M~RE I 

I M~RE I 

I Mere I 

END 

DATAE.EET 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter 'X" in 'YES' box) 

YES 

OR 
CAlCULA TE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter 'X" In "YES" oox and lnltlal groundwater cone. below) 

YES x 

ENTER ENTER 
Initial 

Chemical groundwater 
CASNo. cone., 

(numbers ol'lly, Cw 
no dashesj (µ~) Chemical 

107062 1.40E+01 1,2-Dichloroethane 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Depth Totals must add up to value of Lwr {cell G2B) Soll 

Average below grade Thickness Th1c1<ness stratum A 
so IV to bottom Depth Thickness of soil of soil Soll scs 

groundwater of enclosed below grade of soil stratum B, stratum C, stratum scs soil type 
temperature, space floor, to water .table, stratum A, {Enter value or 0) (Enter value or O) directly above soil type (used to estimate 

Ts LF Lwr h. ha he water table, directly above soil vapor 
(°C) (cm) (cm) (cm) (cm) (cm) (Enter A, B, or Cl water table permeabllitvl 

10 I 200 I 400 400 I 0 I 0 A I SC SC . I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum A Stratum A Stratum A Stratum A· StratumB Stratum B Stratutn B StratumB StratumC 

scs soil dry soil total soil water-filled scs soil dry soil total soil water-filled scs 
soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type 

Lookup Soil p: n• e: Lookup Soil P•a na 0w8 Lookup Soll 
Parameters (g/cm3

) iunitlessl (cm3/cm3) Parameters (g/cm3) iunltlessj (cm3/cm3) Parameter& 

SC 1.63 0.385 0.197 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed Enclosed Average vapor 

space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg. 
floor pressure floor floor space seam crack air exchange OR 

thickness, differential, length, width, height, width, raie, Leave blank to calculate 
i..- AP La w. Ha w ER a,.. 
1cml (g/cm-s'l 1cm1 1cml 1cmj icmj !11hl !Llmj 

10 40 16600 16600 380 0.1 0.72 

ENTER ENTER ENTER ENTER ENTER ENTER 
Averaging Averaging Target Target hazard 

time for time for Exposure Exposure risk for quotient for 
. carcinogens, noncarclnogens, duration, lrequency, carcinogens, noncarclnogens, 

ATc ATNC ED EF TR THO 

!X18l 1xrsj !xi;sj !dax~ iunltlessl iunltlessl 

70 I 25 I 25 I 250 1.0E-06 I 

Used to calculate risk-based 
11rOundwater concentration. 

· 1of1 

• 

ENTER 

User-defined 
stratum A 
soil vapor 

OR permeability, 
k., 

(cm2) 

I 

ENTER ENTER ENTER 
StratumC StratumC StratumC 

soil dry soil total soil water-filled 
bulk density, porosity, porosity, 

P•c nc 0 c 
w 

(g/cm3) !Unitlessj (cm3/cm3) 



INTERMEDIATE CALCULATIONS SHEET • 1,2·DCA • INDUSTRIAL 

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Total Air·filled Water-filled Floor-
Source· soil soil SOii effective soil soil soil Thickness ()f porosity in porosity in porosity in wall 

Exposure building air·filled air-fnted air·fllled total fluid Intrinsic relative air effective vapor capillary capillary capillary capillary seam 
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, zone, zone, zone, zone, perimeter, 

1; Lr e/ 918 e.c St. k, k,g k., l.:z n •• 9a,cz Aw.cz Xcrack 

1secl 1cml (cm3/cm3
) (cm3tcm3

) · (cm31cm3
) (cm3tcm3

) (cm2
) (cm2

) (cm2
} 1cml (cm3/cm3

) (cm3/cm3
) (cm3/cm3

) ~cm) 

7.88E+08 200 0.188 ERROR ERROR 0.299 1.74E·09 0.837 1.46E·09 30.00 0.385 0.030 0.355 74,400 

Area of Stratum Stratum Stratum Capillary Total 
enclosed Crack· Crack Enthalpy of Henry's law Henry's law Vapor A 8 c zone overall 

Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective effective Diffusion 
ventilation below area below ave. groundwater ave. groundwater ave. groundwater ave. soil diffusion diffusion diffusion diffusion diffusion path 

rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, coefficient, length, 

Qbulldlng As 11 Z.rock AHv.Ts Hrs H'rs µTS D
011

A o•tte D""c o•" CZ D""r Ld 
(cm3/s) (cm2

) !unitlessl 1cml ical/moll (atm·m3/mol) · iunitiessl !ll!cm·sl (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) ~cm) 

2.63E+07 3.61E+OB 2.0SE-05 200 81522 4.56E-04 1.96E-02 1.75E·04 2.70E-03 O.OOE+OO O.OOE+OO 1.14E·04 6.14E·04 200 

Exponent of Infinite 
Average Crack equlvalent source Infinite 

Convection Source vapor effective foundation indoor source Unit 
path vapor Crack flow rate diffusion Area of Peele! attenuation bldg. risk Reference 

length, cone., radius, into bldg., coefficient, crack, number, coefficient, cone., factor, cone., 

Li> c ...... rcrtck a .. 11 
ocrack 

A.raek exp(Pe1
) a ~ullding URF RIC 

1cml (µgtm3) 1cml (cm3/s) (cm2/s) (cm2
) iunitlessl 1unitlessl (µg/m3) (µgtm3r' (mg/m3

) 

200 2.75E+02 I 0.10 1.87E+01 2.70E·03 7.44E+03 1.12E+04 7.01E-07 1.93E·04 2.SE-05 4.9E·03 

END 

• • • 



Ri!setto 
Defaults 

I M~RE I 

I ~~RE I 

I M~RE I 

END 

I 

DATAE.EET 

CALCULATE RISK·BASED GROUNDWATER CONCl:NTRATION (enter "X" in "YES" box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" In "YES" box and Initial groundwater cone. below) 

YES x 
ENTER ENTER 

Initial 
Chemical groundwater 
CAS No. cone., 

(numbers only, Cw 
no dashesj (µi{l;;) Chemical 

75354 1.10E+01 1, 1-Dichloroethylene 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Depth Totals must add up to value of L.vr (cell G28) Soil 

Average below grade rn1cknass Thickness stratum A 
so IV to bottom Depth Thickness of soil of soil Soll scs 

groundwater of enclosed · below grade .of soil straium B, stratum C, stratum scs soil type 
temperature, space floor, to water table, stratum A, (Enter value or O) (Enter value or O) direcUy above soil type (used to estimate 

Ta L. Lwr h. he he water table, dlrecUy above soil vapor 
{°C) !cm) lcml lcml lcml lcml center A. B. or Cl water table oermeabillM 

10 I 200 I 400 400 I 0 I 0 A I SC SC I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum A Stratum A Stratum A Stratum A StratumB Stratum B StratumB StratumB StratumC 

scs soil dry soil total soil water-filled scs soil dry soil total soil water-filled scs 
soil pe bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil e 

Lookup Sol p.• n• e• w Lookup Soi P." . nB a..e lookup SoU 
Pararrielera (g/cm3

) iunttlessj (cm3/cm"l Parameters (g/cm3
) iunltlessr (cm3/cm"l Parameters 

SC 1.63 0.385 0.197 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed Enclosed Average vapor 

space Soi~bldg. space space Enclosed Floor-wall Indoor flow rate into bldg. 
floor pressure floor floor space seam crack air exchange OR 

thickness, differential, length, width. height, width, rate, Leave blank to calculate 

t..- aP Le We He w ER a,.. 
1cmj (g/cm·s2

) 1cm! icmj 1cm! (cm! !11h! !Umj 

10 40 18600 18600 380 0.1 0.72 I 
ENTER ENTER ENTER ENTER ENTER ENTER 

Averaging Averaging Target Target hazard 
time for time for Exposure Exposure risk for quotient for 

carcinogens, noncarcinogens, duraUon, frequency, carcinogens, noncarcinogens, 
A Tc AT~c ED EF TR THC 
~rsj ~rsj ~rsj !da=xrl iunltlessj iunltless! 

70 I 25 I 25 I 250 1.0E·06 I 

Used to calculate risk-based 
aroundwater concentration. 

1of1 

• 

eNTER 

User-defined 
stratum A 
soil vapor 

OR permeability, 
k.,, 

(cm2
) 

I 

ENTER ENTER ENTER 
StratumC StratumC Stratum C 

soil dry soil total soil water-filled 
bulk density, porosity, porosity. 

P•c nc 9wc 

(g/cm"l iunltlessl (cm3/cm3
) 

I 



INTERMEDIATE CALCULATIONS SHEET· 1,1·DCE ·INDUSTRIAL 

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Total Air-filled Water-filled Floor-
Source- soil soil soil effective soil soil soil Thickness of porosity In porosity in porosity in wall 

Exposure building air-filled air-filled air-filled total fluid Intrinsic relative air effective vapor capillary capillary capillary capillary seam 
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, zone, zone, zone, zone, perimeter, 

' Lr a/ a.s a.c s,. k; k,g kv L.z n., 9a,cz 0w,cz Xcrack 

(sec) (cm) (cm3tcm3) (cm3tcm3) (cm3tcm3) (cm3tcm3) (cm2
) (cm2

) (cm2
) (cm) (cm3tcm3) (cm3tcm3) (cm3/cm3) (cm) 

7.88E+08 200 0.188 ERROR ERROR 0.299 1.74E·09 0.837 1.46E·09 30.00 0.385 0.030 0.355 74,400 

Area of Stratum Stratum Stratum Capillary Total 
enclosed Crack· Crack Enthalpy of Henry's law Henry's law Vapor A B c zone overall 

Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective effective Diffusion 
ventilation below area below ave. groundwater ave. groundwater ave. groundwater ave. soil diffusion diffusion diffusion diffusion diffusion path 

rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient. coefficient, coefficient, length, 

Qbulldlng Aa 11 Z.rack .1.Hv,TS Hrs H'rs µTS D011
A D""a ·D011c D"" CZ D""r Ld 

(cm3ts) (cm2) (unitless) (cm) (caVmol) (atm-m3/mol) (unltless) (g!cm-s) (cm2/s) (cm2/s) (cm2ts) (cm2/s) (cm2/s) (cm) 

2.63E+07 3.61E+08 2.06E-05 200 6,392 1.47E-02 6.33E·01 1.75E-04 2.32E-03 0.00E+OO O.OOE+OO 8.76E·06 5.72E-05 200 

Exponent of Infinite 
Average Crack equivalent source Infinite 

Convection Source vapor effective foundation indoor source Unit 
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference 

length, cone., radius, into bldg., coefficient, crack, number, coefficient, cone., factor, cone., 

4> Caource fc:raek a.o11 o•raok 
A.rack exp(Pe1

) a cbullding URF RIC 
(cm) (µg/m3) (cm) (cm3ts) (cm2/s) (cm2

) (unitless) (unitless) (µg/m3) (µgtm3r' (mgtm"J 

200 6.96E+03 ·0.10 1.87E+01 2.32E-03 7.44E+03 5.09E+04 6.03E·07 4.20E-03 NA 2.0E·01 

END 

• • • 



Reset to 
Defaults 

~ 

C!:J . 

l M'lRE I 

END 

I 

I 

DATAE.EET 

CALCULATE RISK·BASED GROUNDWATER CONCENTRATION (enter "X" In "YES' box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter 'X" In 'YES' box and initial groundwater cone. below) 

YES )( 

ENTER ENTER 
Initial 

Chemical groundWater 
CASNo. conc.1 

(numbers only, Cw 
no dashesj (µit!;) Chemical 

78875 2.00E+OO 1,2-0lchloropropane 

ENTER ENTER ENTER ""'"'" ENTER ENTER ENTER ENTER ii;NTlilR 
Depth Totali mus! add up lo value of LwT (cell G213) Soll 

Average below grade Thickness Thickness stratum A 
soiV to bottom Depth Thickness of soil of soil Soil scs 

groundWater ofencloeed below grade of soil stratum B. straturrl C, stratum scs soil type 
temperature. space floor, to water table, stratum A,· (Enter value or 0) (Enter value or O) dlreClly above soUtype (used to estimate OR 

Ts 4 LWT hA ha he water table, directly above soil vapor 
("C) -- lcml fcml lcml lcrnl lcml !Enter A. e, or Cl water table oermeabilltvl 

10 I 200 I 400 400 I 0 I 0 A l SC SC I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B StratumB StratumC StratumC 

scs soUdry soil total soil water·lllled scs soil dry soil total soil water·fllled scs solldry 
soil bulk density, porosity. porosity, soil fl bulk density, porosuy. porosity, soil bulk density, 

'--""Soi P•A nA e,,• look111>Sol PbB n' ewe Loolrup Soll Pbc 
Paralnelola 

Ct,cm") 1un1t1ess1 (cm*tcm") Parametere <icm•) 1unltleasl (cm"lcm"J Parameters Ct,cm") 

SC 1.63 0.3135 0.197 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed enclosed Average vapor 

space Soll-bldg. space &pace Enclosed Floor·waU Indoor flow rate into bldg. 
floor pressure floor floor space seamarack air exchange OR 

thickness, differential, . length, width, height, width. rate, Leave blank to calcuiate 
L.n.i. .1P Le w, Hs w ER a,.. 
!i:mj <2'cm-s2

) icml jcmf 1cml ioml !11hl !!.(ml 

10 40 18600 18600 380 0.1 0.72 

ENTER ENTER ENTER ENTER ENTER ENTER 
Averaging Averaging Target Target hazard 

time for time for Exposure Exposure risk for quotient for 
carcinogens. noncarcinogens, duration, frequency, carcinogens. noncarcinogens, 

AT0 ATNC ED EF m THO 

!~I i=.i !~S! !da~l 1unttlessj lunitless! 

70 25 25 250 1.0E-oe · 

Used to calculate risk-based 
aroundweter concentrallon. 

1ol1 

• 

ENr"'FI 

User-defined 
stratum A 
soil vapor 

permeabiltty. 
k. 

(cm2
) 

I 

ENTER ENTER 
StratumC Stratumc 
solltotal soil water·filled 
porosity, porosity, 

nc flw0 

1unitlessj (cm3/cm3
) 



INTERMEDIATE CALCULATIONS SHEET· 1,2·DICHLOROPROPANE; INDUSTRIAL 

Stratum A Stratum B StratumC Stratum A Stratum A Stratum A Stratum A Total Air-filled Water-filled Floor· 
Source· soil sou soil effective sol! soil soil Thickness of porosity in porosity in porosity in wall 

Exposure building air· filled alr·lllled air·filled total fluid Intrinsic relative air effective vapor capillary capillary capillary capillary seam 
duration, separation, porosity, porosity, porosity, saturat1on, permeability, permeability, permeability. zone, zone, zone, zone, perimeter, 

t Lr .a/ 9~B a.c Ste k1 k,g kv ~. n., a ... , ffw,cz Xcrack 

isec! 1cm! (cm3/cm3) (cm3/cm3
) (cm3tcm3

) (cm3tcm3
) (cm2

) (cm2
) (cm2) !cm! (cm3tcm3

) (cm3/cm1 (cm3/cm3
) icml 

7.88E+08 I 200 0.188 ERROR ERROR 0.299 1.74E·09 0.837 1.46E-09 3MO 0.385 0.030 0.355 74,400 

Area of Stratum Stratum Stratum Capillary Total 
enclosed Crack· Crack Enthalpy of Henry's law Henry's law Vapor A B c zone overall 

Bldg. space to-total depth vaporization at constant at constant at ViSC01llty ai effective. effective effective effective effective Diffusion 
ventilation below area below ave. groundwater ave. groundwater ave. groundwater ave.soil diffusion diffusion diffusion diffusion diffusion . path 

rate, grade, ratio, grade. temperature, temperature, temperature, temperature, coefficient, coefficient. coefficient, coefficient, coefficient, length, 

Qo..llding Ae l\ z....i. AHv.T!I Hrs H'ra J.l.Ts 0•"4 D011a o·"c oon., o•\ Ld 
(cm3/s) · (cm2) ~unlliess! 1cml !caVmo2 (atm-m3/mol) iunitless! 12:cm·sl (cm%) (cm%) (cm2/s) (cm2/s) (cm2/s) (cml 

2.63E+07 3.61E+08 2.06E-05 200 81632 1.29E-03 5.56E·02 1.75E-04 2.02E-03 0.00E+OO O.OOE+OO 3.82E-05 2.30E-04 200 

EXPOnentof Infinite 
Average Crack equivalent source Infinite 

Convection Source vapor effective foundation Indoor source Unit 
palh vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference 

length, cone., radius, into bldg .. coefficient, crack, number, coefflclent, cone., factor, cone .. 

Lp c ...... r., .... QIOll o•,... Acr .. k exp(Pe1
) a cbulldlng URF RIC 

!cm! (µg/ma) . 1cml . (cm3/s) (cm2/s) (cm2
) iunitlessl iunltlessl (µg/1'113) (µ.g1msr' (mg/m3

) 

200 1.11E+02 0.10 1.81e+o1 ·2.02E-03 7.44E+03 2.54E+05 I 6.82E-07 7.SSE-05 1.9E-05 4.0E-03 

END 

• • 



I M~RE I 

I M~RE I 

I M~RE I 

END 

OATAE.EET 

CALCULATE RISK·BASED GROUNDWATER CONCENTRATION (enter "X" In 'YES' box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" In "YES' box and Initial groundwater cone. below) 

YES x 

ENTER ENTER 
Initial 

Chemical groundwater 
CASNo. cone., 

(numbers only, Cw 
no da8hes! (µg/L) Chemical 

71432 3.50E+01 Benzene 

ENTER ENTER ENTER ENTER l:NTER ENTER ENTER ENTER ENTER 
Depth Totals must add up to value of Lwr (call G28) Soil 

Average below grade Thickness Thickness stratum A 
soiV to bottom Depth Thickness of soil of soil Soil scs 

groundwater of enclosed below grade of soil stratumB, stratum C, stratum scs soil type 
temperature, space floor, to water table, stratum A. (Enter value or O) (Enter value or O) directly above soil type (used to estimate 

Ts L• Lwr h·· he _he water table, directly above soil vapor 
("C) lcm\ . lcml lcm\ lcm\ lcm\ I Enter A, B, or Cl water table oermeabilitv\ 

I to I 200 I 400 400 I 0 I 0 A I SC SC I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B StratumC 

scs soil dry soil total soil water-filled scs soil dry soil total soil water-filled scs 
soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity,. soil type 

( l.ookup SoH Pb• n• ew• Lookup SoR Pb
9 n' e• Lookup Soi w 

Parameters (g/cm3) !unitlessj (cm3tcm3) 
Parameters (g/cm3) 1unitlessj (cm3icm3

) 
Parameters 

SC t.63 0.385 0.197 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed Enclosed Average vapor 

space Soil·bldg. space space Enclosed Floor-wall Indoor flow rate into bldg. 
floor pressure floor floor space ·seam crack .air exchange · OR 

thickness, differential, length, width, height, width, rate, Leave blank to calculate 
i...- ~p Le We He w ER a,.. 
!cmj (g/cm-s2) !cm! 1cm! !cm! 1cmj Pihl !Llmj 

10 40 18600 18600 380 0.1 0.72 

ENTER ENTER ENTER ENTER ENTER ENTER 
Averaging Averaging Target Target hazard 
time for time for Exposure Exposure risk for quotient for 

carcinogens, noncarclnogens, duration, frequency, carcinogens, noncarcinogens, 
A Tc ATNC ED EF TR THO 

!¥l:Sl !¥rsj !¥rs! !de= 1unitlessj iunltlessj 

70 I 25 I 25 I 250 1.0E-06 I 

Used to celculete risk·besed 
aroundwater concentration. 

1of1 

• 

ENTER 

User-defined 
stratum A 
soil vapor 

OR permeability, 
k., 

(cm2
) 

I 

ENTER ENTER ENTER 
StratumC Stratum C Stratum C 

soil dry soil total soil water-filled 
bulk density, porosity, porosity, 

Poe nc e.c 
(g/cm3) !unitlessl (cm3/cm3) 



INTERMEDIATE CALCULATIONS SHEET ·.BENZENE· INDUSTRIAL 

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Total Alr·filled Water-filled Floor· 
Source· soil soil soil effective soil soil soil Thickness of porosity in porosity In porosity in wall 

Exposure building air-filled air-filled alr·fillad total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam 
duration, separation, porosity, porosity, porosity, saturation, permeability, permeablllty, permeability, zone, zone, zone, zone, perimeter, 

't Lr a,A a.a a.c S1a k; k.; kv ~ n •• . e •.•• 9w,e2 Xetac1il. 

!sec! !cml (cm3!cm3) (cm3tcm3
) (cm3/cm3) (cm3tcm3) (cm2) (cm2

) (cm2
) !cmj (cm3tcm3) (cm3/cm3

) (cm3/cm3
) ~cm! 

7.88E+08 200 0.188 ERROR ERROR 0.299 1.74E-09 0.837 1.46E-09 30.00 0.385 0.030 0.355 74.400 

Area of Stratum Stratum Stratum Capillary Total 
enclosed Crack· Crack Enthalpy of Henry's law Henry's law Vapor A B c zone overall 

Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective effective Diffusion 
ventilation below area below ave. groundwater ave. groundwater ave; groundwater ave. soil diffusion diffusion diffusion diffusion diffusion path 

rate, grade, ratio, grade, temperature. temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, coefficient, length, 

Ot..ildlng Aa Z...ok liHv.Ts Hrs H'rs D011A . all 
D011c D"11 DollT Lo 11 µTS D s " (cmils} · (cm2> 'unitlessj !cml jcal/mol! (atm-m3trr10I} 1unltless! lll!cm·s! (cm%) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cml 

2.63E+07 3.61E+08 2.06E-05 200 8,122 2.68E-03 1.15E-01 1.75E·04 2.28E-03 O.OOE+OO O.OOE+OO 2.33E-05 1.47E'04 200 

Exponent of Infinite 
Average Crack equivalent source infinite 

Convection Source vapor effective foundation Indoor source Unit 
path vapor Crack flow rate. diffusion Area of Peclet attenuation bldg. risk Reference 

length, cone .. radius, into bldg .. coefficient, crack, number, coefficient, cone., factor, cone., 

Lp c..,..,. rcrack ~ D""''"' A.raok exp(Pe1
) a Cbuttdl•u .URF 'RfC 

~cm! (µglm3} 1cmj (cm3/s) (cm2/s} (cm2) iunitlessj iunltlessl (µglm3} (µg/mar' (mg/m3
} 

200 4.03E+03 0.10 1.87E+01 2.28E-03 7.44E+03 6.44E:1-04 6.68E-07 2.69E-03 7.SE-08 3.0E-02 

END 

• • • 



I 

I M~RE I 

I Mc:E I 

I M~RE I 

END 

DATAE.EET 

CALCULATE RISK·8ASED GROUNDWATER CONCENTRATION (enter "X' In 'YES" box) . 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter 'X" In "YES' box and inhlal groundwater cone. below) 

ENTER 

Chemical 
CASNo. 

(numbers only, 
no dashes) 

75274 

ENTER 

Average 
so IV 

groundwater 
temperature, 

Ts 
("C) 

10 

ENTER 
Stratum A 

scs 
soil pe 

Loolcup Soi 
Parameters 

SC 

ENTER 
Enclosed 

space 
floor 

thickness, 
L..... 
1cmj 

10 

ENTER 
Averaging 
time for 

carclnogans, 
A Tc 

!=! 
70 

I 

I 

YES 

ENTER 
lnhial 

groundwater 
cone., 
Cw 

(µg/L) 

4.00E+OO 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space floor, 

i.,, 
Ceml 

200 

ENTER 
Stratum A 

soil dry 
bulk density, 

p .. 

(g/cm"J 

1.63 

ENTER 

Soil· bldg. 
pressure 

differential, 
AP 

(g/cm·s2) 

40 

ENTER 
Averaging 
time for 

noncarclnogens, 
AT Ne 

!~•! 

25 

x 

ENTER 

Depth 
below grade· 

to water table, 
Lwr 
(cm) 

I 400 

ENTER 
Stratum A 
soil total 
porosity, 

n• 

1unhlessj 

0.385 

ENTER 
Enclosed 

space 
floor 

length, 
Ls 

1cmj 

18800 

ENTER 

Exposure 
duration, 

ED 

!~rs! 

I 25 

Chemical 

Bromodichforomethane 

ENTER i:NTER ENTER ENTER ENTER i:NTl:R 
Totals must add up to value of Lwr (cell G28) Soll 

Thickness Thickness stratum A 
Thickness of soil of soil 5611 scs 

of soil stratum 8, stratum C, stratum scs soil type 
stratum A, (Enter value or OJ (Enter value or 0) directly above soil type (used to estimate 

h. hs he water table, directly above soil vapor 

Ccml (cm) (cm) !Enter A, 8, or Cl water table permeability) 

400 I 0 I 0 A I SC SC I 

ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum A Stratum8. Stratum8 Stratum8 Stratum B StratumC 

soil water·fllled scs soil dry soil total soil water-filled scs 
porosity, soil pe bulk density, porosity, porosity, soil type 

e,; Lookup Sol P,,B nB fJwB Loolcup Sol 

(om3Jcm3) Parameters (g/cm3) iunhlessj (cm3/cm3) Parameters 

0.197 

ENTER ENTER ENTER ENTER ENTER 
Enclosed Average vapor 

space Enclosed Floor·wall Indoor flow rate Into bldg. 
floor space seam crack air exchange OR 

width, height, width, rate, Leave blank to calculate 
We Hs w ER o.., 

1cmj 1cmj 1cmj !11hl 1um1 

18600 380 0.1 0.72 

ENTER ENTER ENTER 
Target Target hazard 

Exposure risk for quotient for 
frequency, carcinogens, noncarclnogens, 

EF TR THO 

!da~ 1un1Uess1 1unitless! 

I 250 1.0E·06 I 

Used to calculate rlsk·based 
aroundwater concentration. 

1of1 

• 

ENTER 

User·defined 
stratum A 
soil vapor 

OR permeability, 
k, 

(cm2) 

I 

ENTER ENTER ENTER 
StratumC StratumC Stratum C 

soil dry soil total soil water-filled 
bulk density, porosity, porosity, 

P•c nc 9 c . 
(g/cm0

) iunitlessj (cm3/cm3
) 



INTERMEDIATE .CALCULATIONS SHEET· BROMODICHLOROMETHANE ·INDUSTRIAL 

Stratum A Stratum B· Stratum c Stratum A Stratum A Stratum A Stratum A Total Air·filled Water-filled Floor-
Source- soil soil soil effective soil soil soil Thickness of p0rosityin porosity In porosity in wall 

Exposure building alr·filled air·fllled alr·fllled total fluid Intrinsic relative air effective vapor capillary -capillary capillary capillary seam 
duration, separation, porosity, p0roslty, porosity, saturation, permeability, permeability, permeabHity, zone, zone, zone, zone, perimeter, 

't L1 e."· . e.e 9,c s.. k, k'll kv L,,, n,,. &a,cz 0w,c:z Xcrack; 

jsecl 1cml (cm3tcm3
) (cm3/cm3

) (cm3tcm3) (cm3tcm3) (cm2) (cm2) (cm2) 1cmj (cm3tcm3
) (cm3/cm3

) (cm3/cm3
) . !cml 

7.88E+08 200 0.188 I ERROR. I ERROR 0.299 1.74E-09 0.837 1.46E-09 30.00 0.385 0.030 0.355 74,400 

Area of Stratum Stratum Stratum Capillary Total 
enclosed Crack· Crack Enthalpy of Henry's law Henry's law Vap0r A B c zone overall 

Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective effective Diffusion 
ventilation below area below ave. groundwater ave. groundwater ave. groundwater ave.soil diffusion diffusion diffusion diffusion diffusion path 

rate, grade,. ratio, grade, temperature, temperature. temperature. temperature, coefficient, coefficient, coefficient, coefficient, coefficient, length, 

OtxJiJding Ae T) Zc ... k 11.Hv.TS Hrs H'rs µTS De11._ D""a · D°"c o•" ez o•'\ Ld 
(cm3/s) (cm2

) junltlessl jcmj jcaVmol! (atm.m3/mol) !unitlessj ji!cm·sl (cm2/s) (cm2ts) (cm2/s) (cm2/s) (cm2/s) ~cm) 

2.63E+07 3.61E+08 2.06E-05 200 81665 7.35E-04 3.17E-02 1.75E·04 7.BOE·04 O.OOE+OO O.OOE+OO I 7.35E·05 3.19E-04 200 

Exponent of Infinite 
Average Crack equivalent . s.ource Infinite 

Convection Source vapor effective foundation indoor source Unit 
path vapor Crack ftow rate diffusion· Area of . Peele! attenuation · bldg. risk Reference 

length, cone., radius, into bldg., coefficient, crack, number, coefficient, cone., factor, cone., 

~ c,...,. rorack a .. 11 
DOIBC~ 

A.rack exp(Pe1
) a cbuild1nu URF RIC 

1cmj <!!ii!.m3) jcmj icm3/s) (cm2/s) (cm2) 1unitlessj ·1unltlessl (µg/m3) (µg/m3)'' (mgtm3) 

200 1.27E+02 0.10 1.87§+01 7.80E-04 7.44E+03 1.08E+14 6.90E-07 8.74E·05 1.BE-05 7.0E-02 

END 

• • • 



fMORE1 
L..:LJ 

I M~E I 

I M~RE I 

I M~RE I 

END 

I 

DATAE.EET 

CALCULATE RISK·BASED GROUNDWA TEA CONCENTRATION (enter 'X" In "YES" box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter 'X" In "YES" box and initial groundwater cone. below) 

YES x 
ENTER ENTER 

Initial 
Chemical groundwater 
CAS No. cone., 

(numbers only, Cw 
no dashesj (µ~) Chemical 

56235 6.80E+01 Carbon tetrachloride 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Depth Totals must add up to value of Lwr (cell G28) Soll 

Average below grade Thickness Thickness stratum A 
so/V. to bottom Depth Thickness of soil of soil Soll scs 

groundwater of enclosed below grade of soil stratum B. stratumC, stratum scs soil type 
. temperature, space floor, to water table, stratum A, (Enter value or 0) (Enter value or O) directly above soil type (used to estimate 

Ts i... Lwr hA ha he water table, directly above soil vapor 
(°C) (cm) (cml (cml <cml (cml <Enter A, B, or Cl water table oermeabilltvl 

10 I 200 I 400 400 I 0 I 0 A I SC SC I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum A Stratum A Stratum A Stratum A StratumB Stratum B StratumB Stratum 8 StratumC 

scs soil dry soil total son water·filled scs soil dry soil total soil water-filled scs 
soil bulk density, porosity, poros11y, soil type bulkdens11y, porosity, porosity, soil type 

Lookup Soi P•A n• a,,• Lookup Soil P•" n• a,,• Lookup Soil 
Paramtlet'I (g/cm3

) unitless (cm3/cm3
) 

Parameters (g/cm") unhless (cm3!cm") Parameters 

se! 1.63 o.3e5 0.197 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed .Enclosed Enclosed Average vapor 

space Soll·bldg. space space Enclosed Floor-wall Indoor flow rate into bldg. 
floor pressure floor floor space seam crack air exchange OR 

thickness. differential, length, width, height, width, rate, Leave blank to calculate 

i..- t.P La w. Ha w ER a,.. 
1cml (~cm·s2) 1cml 1cml 1cmj 1cmj !1ihj !Llmj 

10 40 18600 18800 380 0.1 0.72 

ENTER ENTER ENTER ENTER ENTER ENTER 
Averaging Averaging Target Target hazard 
time for time for Exposure Exposure risk for quotient for 

carcinogens. noncarcinogens, duration, frequency, carcinogens, noncarclnogens, 
AT0 ATNC ED EF TR THO 

1¥'sl 1¥rsl 1¥'Sl !da=i iunltlessj iunltlessj 

70 I 25 I 25 I 250 1.0E·06 I 

Used to calculate risk·based 
aroundwater concentration. 

1Of1 

• 

EN'fER 

User-defined 
stratum A 
soil vapor 

OR permeability, 
k,, 

(cm2
) 

I 

·ENTER ENTER ENTER 
StratumC StratumC Stratum C 

SOii dry. soil total soil water·filled 
bulk de!'l&lty, porosity, porosity, 

Poe nc a.c 
( cm") unities• (cm3/cm3

) 



INTERMEDIATE CALCULATIONS SHEET· CARBON TETRACHLORIDE - INDUSTRIAL 

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Total Air-filled Water-filled Floor-
Source· soil soil soil effective soil soil soil Thickness of porosity in porosity in porosity in wall 

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam 
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, zone, zone, zone, zone, perimeter, 

t LT 91A e.e e.c s,. ki krg k., Lo. n .. 9a,C2 8w,c2 Xcraclc. 

1sec! 1cm! (cm3tcm3
) (cm3tcm3

) (cm3/cm3
) (cm3/cm3

) (cm2) (cm2) (cm2) 1cml (cm3/cm3
) (cm3tcm3

) (cm3tcm3
) ~cml 

7.88E+08 200 0.188 ERROR ERROR 0.299 I 1.74E-09 0.837 1.46E-09 30.00 0.385. 0.030 0.355 74,400 

Area of Stratum Stratum Stratum Capillary Total 
enclosed Crack· Crack Enthalpy of Henry's law Henry's law Vapor A B c zone overall 

Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective effective Diffusion 
ventilation below area below ave. groundwater ave. groundwater ave. groundwater ave. soil diffusion diffusion diffusion diffusion diffusion path 

rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, coefficient, length, 

0i..Hdlng As Tl Z.raok AHv.TS HTs H'Ts µTS D""A D""e D011c D"n CZ D""r Ld 
(cm3/s) (cm2

) 1unit1essl 1cml !cal/mol) (atm-m3/mol) !unitlessl !~lcm·sl (cm2/s) (cm2ts) (cm2ts) (cm2/s) (cm2ts) (cml 
·~ 

2.63E+07 3.61E+08 2.0SE-05 200 7,859 1.50E-02 6.46E-01 1.75E-04 2.01E-03 O.OOE+OO O.OOE+OO 7.46E-06 4.87E-05 200 

Exponent of Infinite 
Average Crack equivalent source Infinite 

Convection · Source vapor effective foundation indoor' source Unit 
path vapor Crack flow rate diffusion Area of Peele! attenuation bldg. risk Reference 

length, cone., radius, into bldg., coefficient, crack, number, coefficient, cone., factor, cone., 

Lp CIOUll>I fcrack Coou D"'ICk 
A...eck exp(Pe1

) a Cbulldlng URF RIC 

1cm! (µgtm3) 'cml (cm3/s) (cm2/s) (cm2
) 1unltless! ·1unitlessl (µgtm3) (µgtm3

)"' (mg/m3
) 

200 I 4.40E+04 0.10 1.87E+01 2.01E-03 7.44E+03 2.70E+05 5.88E-07 2.58E·02 1.5E-05 1.8E·01 

END 

• • 



Reset to 
Defaults 

I M~RE I 

I M~E I 

I M~RE I 

END 

I 

. DATAE.EET 

CALCULATE RISK·BASED GROUNDWATER CONCENTRATION (enter "X" In "YES" box) 

YES 

OR 
CALCULATE INCR.EMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and Initial groundwater cone. below) 

YES x 
ENTER ENTER 

Initial 
Chemical groundwater 
CASNo. cone .. 

(numbers only_. Cw 
no dashesj (µit!;) Chemical 

67663 7.7-0E+02 Chloroform 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTeR 
Depth Totals must add up to value of Lwr (cell G2B) Soil 

Average below grade Thickness 1hickness stra1umA 
so IV to bottom Depth Thickness of soil of soil Soil scs 

groundwater of enclosed be.low grade of soil stratum B, stratum C, stratum scs soil type 
temperature, space floor, to water table, stratum A, (Enter value or O) (Enter value or 0) directly above soil type (used to estimate 

Ts L, Lwr h. he he water table, directly above soil vapor 
("C) (cm) Ccml (cm) (cml (cml (Enter A, 8, or Cl water table permeability) 

10 I 200 I 40-0 400 I 0 I 0 A I SC SC I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum A Stratum A Stratum A Stratum A Stratum B StratumB StratumB StratumB StratumC 

scs soil dry soil total soil water-filled scs soil dry soii total soil water-filled scs 
soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type 

Lockup Soll p,,• n• a.: Lookup So! p,,• na a.• Lookup Sol 
Penunetera (g/cm3

) iunltlessl (cm3/cm3
) 

Parameter1 (g/cm") iunltlessj (cm3/om3
) 

Parametera 

SC 1.63 0.385 0.197 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed Encloseµ Average vapor 

space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate Into bldg. 
floor pressure floor floor space seam crack air exchange OR 

thickness, differential, length, width, height, width, rate, Leave blank to calculate 
t..- 6P La Wa Ha w ER o ... 
icmj (g/cm·s2

) icmj icmj icmj 1cml !11hl !Vmj 

10 40 18600 18600 380 0.1 0.72 

ENTER ENTER ENTER ENTER ENTER ENTER 
Averaging Averaging Target Target hazard 

time for time for Exposure Exposure risk for quotient for 
carcinogens, noncarclnogens, duration, frequency, carcinogens, nonoarcinogens, 

A Tc ATNC ED EF TR THO 

!~rsl !~rsj !~rsj !da~~rl iunltlessl ·iunltlassl 

70 I 25 I 25 I 250 1.0E·06 I 

Used to calculate risk-based 
aroundwater concentration. 

1of1 

• 

ENTl:R 

User-defined 
stratum A 
soil vapor 

OR permeability, 
k, 

(cm2
) 

I 

ENTER ENTER ENTER 
StratumC Stratum C Stratum C 

soil dry soil total soil water-filled 
bulk density, porosity, porosity, 

P•c nc e.c 
(g/cm3

) iunltlessl (cm3/cm3
) 



INTERMEDIATE CALCULATIONS SHEET· CHLOROFORM· INDUSTRIAL 

Stratum A Stratum B StratumC Stratum A Stratum A Stratum A Stratum A Total Air-tuled Water.filled Floor· 
Source· soil soil soil effective soil soil soil Thickness of porosity in porosity In porosity in wall 

Exposure building air-filled air·fllled air-filled total fluid Intrinsic relative air effective vapor capillaty capillary capillary capillary seam 
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, zone, zone, zone, zone, perimeter, 

't LT 9/' a.a a.c· 8- lei krg kv Le. n •• e.,., 0w,c.i Xcrac< 

isecj 1cm1. (cm3tcm3) (cm3/cm3
) (cm3/cm3

) (cm3tcm3) (cm2
) (cm2

) (cm2
) . 1cml (cm3tcm3

) (cm~ll:im3) (cm3/cm3
) 1cml 

7.88E+08 200 0.188 ERROR ERROR 0.299 1.74E-09 0.837 1.46E-09 30.00 0:385 0.030 0.355 74,400 

Area of Stratum Stratum Stratum · Capillaiy Total 
enclosed Crack· Crack Enthalpy of Henry's law Henry's law Vapor A B c zone overall 

Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective effective Diffusion 
ventilation below area below ave. groundWater ave.· groundwater ave. groundwater ave. soil diffusion diffusion diffusion diffusion diffusion path 

rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, coefficient, length, 
o.,..ildlng Aa ,, Z.roo1t AH..rs Hrs H'rs J1TS Dol!A · D'ffs D"ffc D"n •• D"'\ '-" 
(cm%) (cm2

) junltlessl icmj 1callmol! (atm-m3/mol) iunitlessj !tcm-sj (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) 1cml 

2.63E+07 3.61E+OB 2.00E-05 200 71554 1.BSE-03 8.02E·02 1.75E·04 2,69E-03 O.OOE+OO O.OOE+OO 3.28E-05 2.04E-04 200 

Exponent of Infinite 
Average Crack equivalent source Infinite 

Convection Source vapor effective foundation indoor source Unit 
path vapor Crack flow rate diffusion Area of Peele! attenuation bldg. risk Reference 

length, cone., radius, Into bldg., coefficient, crack, number. coefficient, cone .. factor, cone .. 
Lp c ...... rcrack a ... D"'oek A.rook eicp(Pe1

) a cbulldlng URF RfC 

1cmj 11!2:m
3

) 1cml (cm3/s) (cm2/s) (cma) 1unitlessl 1unltless! (µglma) (µgtmar1 (m~mi 

200 6.17E+04 0.10 1.87E+01 2.69E-03 7.44E+03 1.17E+04 6.78E-07 4.19E-02 2.3E-05 4,9E-02 

END 

• • 



Reset to 
Defaults 

~ . 

I M~RE I 

I M~RE I 

END 

I 

DATAE.EET 

CALCULATE RISK·BASED GROUNDWATER CONCENTRATION (enter "X" in "YES' box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter 'X' In "YES" box and initial groundwater cone. below) 

ENTER 

Chemical 
CAS No. 

(numbers only, 
no dashesj 

1&6592 

ENTER 

Average 
soiV 

groundwater 
temperature, 

Ts 
("C) 

10 

ENTER 
Stratum A 

scs 
soil type 

Lookup SoN· 
Parameters 

SC 

ENTER 
Enclosed 

space 
floor 

thickness. 

i..-
1cmj 

10 

ENTER 
Averaging 

time for 
carcinogens. 

ATc 

!~rsj 

70 

I 

t 

YES 

ENTER 
Initial 

groundwater 
cone., 

Cw 
(µg/L) 

2.50E+03 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space floor, 

L., 
(cm\ 

200 

ENTER 
Stratum A 

soil dry 
bulk density, 

P•A 
(g/cm"l 

1.63 

ENTER 

Soll·bidg. 
pressure 

differential, 
t.P 

(g/cm-s2
) 

40 

ENTER 
Averaging 

time for 
noncarclnogens, 

ATNC 

!~rs! 

. 25 

x 

ENTER 

Depth 
below grade 

to water table, 

Lwr 
!cm\ 

I 400 

ENTER 
Stratum A 
soil total 
porosity, 

nA 

1unitlessj 

0.385 

ENTER 
Enclosed 

space 
floor 

length, 

Le 
1cmj 

18600 

ENTER 

Exposure 
duration, 

ED 

!~rsj 

I 25 

Chemical 

cii;· 1,2·Dichloroethy!ene 

ENTi:R ENTER ENTER ENTER ENTER ENTER 
Totals must add up to value of Lwr (cell G28) Soil 

Thickness Thickness stratum A 
Thickness of soil of soil Soil scs 

of soil stratum B, stratum C, stratum scs soil type 
stratum A, (Enter value or O) (Enter value or 0) direc~y above soil type (used to estimate 

hA he he water table. directly above soil vapor 

!cm\ (cm\ (cm\ «Enter A, B. or Cl water table oermeabllltvl 

400 I 0 I 0 A I SC SC I 

ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum A Stratum B Stratum B Stratum B StratumB · StratumC 

soil water-filled scs soil dry soil total soil water-filled scs 
porosity, soil pe bulk density, porosity, porosity, soil type 

flwA Lookup Sol P•e ne flwB Lookup Soil 

(cm3/cm") Paramalare (g/cm3
) 1unltless1 (cm3/cm") Parameter& 

. 0.197 I 
ENTER ENTER ENTER ENTER ENTER 

Enclosed Average vapor 
space Enclosed Floor-wall Indoor flow rate into bldg. 
floor space seam crack air exchange OR 

width, height, width, rate, Leave blank to calculate 
We He w ER a,.. 

1cmj 1cmj 1cml !1/hj 1um1 

18600 380 I 0.1 0.72 

ENTER ENTER ENTER 
Target Target hazard 

Exposure risk for quotient for 
frequency, carcinogens, noncarclnogens, 

EF TR THO 

!dmri 1unltlessj iunltlessj 

I 250 1.0E-06 I 

Used to calculate rlsk·besed 
oroundwater concentration. 

1of1 

• 

ENTER 

User-defined 
stratum A 
soil vapor 

OR permeability, 
k., 

(cm2
) 

I 

ENTER ENTER ENTER 
Stratum C StratumC Stratum C 

soil dry soil total soil water-filled 
bulk density, porosity, porosity, 

P•c nc 0 c 
w 

(g/cm3
) iunitlessl (cm3tcm3

) 



INTERMEDIATE CAL.CULATIONS SHEET· CIS·1,2·DCE ·INDUSTRIAL 

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Total Air-filled Water-filled Floor-
Source· soil soil soil effective soil soil soil Thickness of porosity in porosity in porosity in wall 

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor. capillary capillary capillary capillary seam 
duration, separation, porosi)Y, porosity, porosity, saturation, penneability, permeability, penneability, zone, zone, zone, zone, perimeter, 

't Lr 9 A • a.e 9C .. St. kt krg kv Le. ncz 9a,cz 9w,cz Xe rack 

!secl !cml (cm3tcm3) (cm3tcm3) (cm3tcm3) (cm3tcm3
) (cm2

) (cm2
) (cm2

) !cml (cm3/cm3) (cm3/cm3) (cm3/cm3) 1cml 

7.88E+08 200 0.188 ERROR ERROR 0.299 1.74E-09 0.837 1.46E·09 30.00 0.385 I 0.030 0.355 74,400 

Area of Stratum Stratum Stratum Capillary Total 
enclosed Crack· Crack Enthalpy of Henry's law Henry's law Vapor A B c zone overall 

Bldg. space to· total depth vaporization at constant at constant at viscosity at effective effective effective effective effective Diffusion 
ventilation below area below ave. groundwater ave. groundwater ave. groundwater ave.soil diffusion diffusion diffusion diffusion diffusion path 

rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient. coefficient, length, 

~lldlng Ae 11 Zen.ck .:l.Hv,rs Hrs H'rs jirs D911
A D'"e D•\ D•" CZ o•\ Ld 

(cm3/s) (cm2
) !unitlessl !cml !cal/moil (atm·m3/mol) !unitlessl !~lcm·sl (cm%) (cm2ts) (cm2ts) (cm2/s) (cm2/s) !cm) 

2.63E+07 3.61E+08 2.06E·05 200 7,734 2.04E-03 8.77E·02 1.75E·04 1.90E-03 O.OOE+OO O.OOE+OO 3.19E·05 1.94E-04 200 

Exponent of Infinite 
Average Crack equivalent source Infinite 

Convection Source vapor effective foundation indoo.r source Unit 
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference 

length, cone., radius, intcibldg., coefficient, crack, number, coefficient, cone., factor, cone., 

Lp Cocurco fcraek a .. 11 
Dcrock 

A.rack exp(Pe1
) ll Cbullding URf RIC 

!cml (µglm3) !cm! (cm3/s) (cm2ts) (cm2) !unitless! !unitlessl (µg/m3) (µg/m3r1 (mg/m3) 

200 2.19E+05 0.10 1.87E+01 1.90E-03 7.44E+03 5.56E+05 . e.nE-07 1.48E·01 NA 3.5E·02 

END 

1of1 • • • 



Reset to 
Defaults 

I M~RE I 

I M~RE I 

I M~RE I 

END 

I 

DATA EN.ET 

CALCULATE RISK-BASED GFIOUNDWATER CONCENTRATION (enter "X" In "YES" box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and initial groundwater cone. below) 

YES x 
ENTER ENTER 

Initial 
Chemical groundwater 
CASNo. cone., 

(numbers only, _ Cw 
no dashesj (µ~) Chemical 

75718 I 3.80E+02 Dichlorodifluoromethane 

ENTER ENTER ENTER ENTER ENTER EN11:t1 ENTER ENTER ENTER 
Depth Totals must add up to value of Lwr (cell G28) Soil 

Average below grade 1nlckness Thickness stratum A 
soiV to bottom Depth. Thickness of soil of soil Soil scs 

groundwater of enclosed below grade of soil stratum B, stratum C, $Ira tum scs soil type 
temperature, space floor, to water table, stratum A, (Enter vlllue or 0) (Enter value or 0) directly above soil type (used to estimate 

Ts L. Lwr h. he he water table, directly above soil vapor 
{°C) (cml (cml (cm) (cm) (cm) (Enter A. B, or C) water table permeabiliM 

·. 

10 I 200 I 400 400 I 0 I 0 A I SC SC I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum A Stratum A Stratum A Stratum A Stratum B StratumB Stratum B SiratumB StratumC 

scs soil dry soil total soil water-filled scs soil dry soil total soil water-filled scs 
soil pe bulk density, porosity, porosity, soil pe bulk density, porosity, porosity, soil type 

Lookup Soi Pb• n• a.: Lookup Soi P•B n' a.a Lookup Sol 
Parametara (g/cm3> iunrttessj (cm•tcm3) Pal8metars (g/cm3) iunitlessj (cm•tcm3) Parameters 

SC 1.63 0.385 0.197 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed Enclosed Average vapor 

space Soll-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg. 
floor pressure floor floor space seam crack air exchange OR 

thickness, differentlal, length, width, height, width, rate, Leave blank to calculate 

i....... .<l.P Le We He w ER a ... 
1cml (g/cm-s2

} 1cmj 1cmj icmj icmj · !11h! !lJmj 

10 40 18600 18600 380 0.1 0.72 

ENTER ENTER ENTER ENTER ENTER ENTER 
Averaging Averaging Target Target hazard 

time for time for Exposure Exposure risk for quotient for 
carcinogens, noncarclnogens, duration, frequency, carcinogens, noncarclnogens, 

A Tc ATNC ED EF TR THQ 

~sj ~rsl ~rs! !da= !unltless! iunitless! 

70 I 25 I ·25 I 250 1.0E·06 I 

Used to calculate risk-baaed 
aroundwater concentration. 

1of1 

• 

ENTER 

User-defined 
stratum A 
soil vapor 

OR permeability, 
k., 

(cm2
) 

I 

ENTER ENTER ENTER 
StratumC StratumC Stratum C 

soil dry soil total soil water-filled 
bulk denstty, porosity, porosity, 

P•c nc e.c 
(~cm3) iunitlessj (cm3/cm3

) 



INTERMEDIATE CALCULATIONS SHEET - DICHLORODIFLUOROMETHANE ·INDUSTRIAL 

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stra!um A Total Air-filled Water-filled Floor-
Source- soil soil soil effective soil soil soll Thickness of porosity in porosity in porosity in wall 

Exposure building air-filled air-filled air-filled total fluid· intrinsic relative air effective vapor capillary capillary capillary capillary seam 
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, zone, zone, zone, zone, perimeter, 

't Lr 9aA e.e e.c s,. k1 krg k., ~. n •• 9a,cz 9w.cz Xc,ack 
isecl 1cml (cm3/cm3) (cm3/cm3) (cm3tcm3) (cm3/cm3) (cm2

) (cm2
) (cm2

) 1cml (cm3/cm3) (cm3tcm3) (cm3tcm3
) ~cm) 

7.BBE+OB 200 0.188 ERROR ERROR 0.299 1.74E-09 0.837 1.46E-09 30.00 0.385 0.030 0.355 74,400 

Area of Stratum Stratum Stratum Capillary Total 
enclosed ·Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B c zone overall 

Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective effective Diffusion 
ventilation below area below ave. groundwater ave. groundwater ave. groundwater ave.soil diffuaion diffusion diffusion diffusion diffusion path 

rate, grade, ratio, grade, temperature, temperature, temperature, temperature, . coefficient, coefficient, coefficient, coefficient, coefficient, length, 

Ci,.,;lding Aa '1 Zcrack AHv,TS HTS H'rs µTS D'ttA D'tte D
011

c D"" CZ o•\ Ld 
. (cm3/s) (cm2

) iunitlessl 1cml !cal/moll (atm-m3/mol) iunitlessl !i:cm-sl (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) ~cml 

2.63E+07 3.61E+08 2.0SE-05 200 8,386 1.62E-01 I 6.96E+OO 1.75E-04 1.72E-03 0.00E+OO O.OOE+OO 4.18E·06 2.75E·05 200 

Exponent of Infinite 
. Average Crack equivalent source Infinite 

Convection Source vapor effective foundation indoor source Unit 
path vapor Crack flow rate diffusion Area of Peele! attenuation bldg. risk Reference 

length, cone., radius, into bldg., coefficient, crack, number, coefficient, cone., factor, cone., 

Lp c_, rcrack a,.u Dcrack 
A.rack exp(Pe1

) a Ct.uUdlng URF RIC 

!cml (µg/m3) 1cml (cm3/s) (cm2/s) (cm2
) iunltlessl iunitlessl (µg/m3) (µg/m3

)"' (mg/m3
) 

I 200 2.64E+06 0.10 1.87E+01 1.72E-03 7.44E+03 2.35E+06 5.17E-07 1.37E+OO NA 2.0E-01 

END 

• • • 



I 

I M~RE I 

I M~RE I 

I M~RE I 

END 

DATAE.EET 

CALCULATE RlSK·BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" In "YES' box and lnttial groundwater cone. below) 

YES x 
ENTER ENTER 

lnttlal 
Cheml(;al groundwater 
CASNo. cone .. 

(numbers only. Cw 
no dashesj (µg/L) Chemical 

75092 1.90E+01 Methylene chloride 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Depth Totals must add up to value of Lwr (cell G28) Soil 

Average below grade ThicknesS Thickness stratum A 
soiV to bottom Depth Thickness of soil of soil Soil scs 

groundwater .of enclosed below grade of soil stratum B. stratum c. stratum scs soil type 
temperature, space floor, to water table, stratum A, (Enter value or O) (Enter value or O) directly above soil type (used to estimate 

Ts i.. Lwr h. he he water table, directly above soil vapor 
(°C) Ccml Ccml ·1cml (cm\ Ccml renter A. B. or Cl water table oermeabilitvl 

10 I 200 I 400 400 I 0 I 0 A I SC SC I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum A Stratum A Stratum A Stratum A Stratum B· Stratum B StratumB Stratum B StratumC 

scs soil dry soil total soil water·lilled scs soil dry soil total soil water·filled scs 
soil type bulk density, porosity, porosity, soil type bulk density, porosity. porosity, soil type 

Lool<up SOii P•• n• a..• lockup Soll P•B nB 9w
8 lockup Sol 

Parameters (g/cm"l iunitlessj (cm3/cm"l Para~etara (g/cm") iunitlessl (cm3/cm3) Parameters 

SC 1.63 0.385 0.197 I 
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 

Enclosed Enclosed Enclosed Average vapor 
space Soll·bldg. space space Enclosed Floor-wall Indoor flow rate Into bldg. 
floor pressure floor floor space seam crack air exchange OR 

thickness. dlfferentlal. length, width. height. width, rate, Leave blank to calculate 

1..- LIP Le Wa Ha w ER a,.. 
1cml <i!!cm·s'). icmj !cmj 1cml 1cml !11hj 1uml 

10 40 18600 18600 380 0.1 0.72 

ENTER ENTER ENTER ENTER ENTER ENTER 
Averaging Averaging Target Target hazard 
time for .time for Exposure Exposure risk for quotient for 

carcinogens. noncarcinogens, duration, frequency, carcinogens, noncarclnogens. 
ATc ATN.C. ED EF TR THO 
!~rsj U;rsj 1¥rsj !da=rl iunitlessj iunltlessj 

70 I 25 I 25 I 250 1.0E·OB I 

Used to calculate rlsk·ba.sed 
oroundwater concentration. 

1of1 

• 

ENTER 

User-defined 
stratum A 
soil vapor 

OR permeability. 
k., 

(cm') 

I 

ENTER ENTER ENTER 
StratumC Stratum C Stratum C 

soil dry soil total soil water.filled 
bulk density. porosity. porosity, 

Pbc nc 0w C 

<i!!cm"l ii iunitlessl (cm3tcm3
) 



INTERMEDIATE C.ALCULATIONS SHEET - METHYLENE CHLORIDE· INDUSTRIAL 

Stratum A Stratum.a StratumC Stratum A Stratum A Stratum A Stratum A Total Air· filled W ater·filled Floor· 
Source- soil soil soil effective soil . soil soil Thickness of porosity in porosity in porosity in wall 

Exposure building alr-lllled air-filled air-filled tQtal fluid intrinsic. relative air effective vapor capillary capillary capillary capillary seam 
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, zone, zone, zone, zone, perimeter, 

t Lr a.A a,e a.c St. k1 k,g kv Le. n •• a .... 0w,ez Xerack 

1secj !cml (cm3/cm3
) (cm3tcm3

) (cm3/cm3) {cm3/cm3) (cm2
) {cm2) (cm2

) 1cml (cm3/cm3
) . (cm3/cm3

) (cm3/cm3
) ~cml 

7.88E+08 200 0.188 ERROR ERROR 0.299 1.74E-09. 0.837 1.46E-09 30.00 0.385 0.030 0.355 74,400 

Area of Stratum Stratum Stratum Capillary Total 
enclosed Crack· Crack Enthalpy of Henry's law Henry's law Vapor A B c zone overall 

Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective effective Diffusion 
ventilation below area below ave. groundwater ave. groundwater ave. groundwater ave.soil diffusion dilluslon diffusion diffusion diffusion path 

rate. grade, ratio, grade, temperature. temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, coefficient, length, 

a.~ Aa T\ Z.rock AH •. rs Hrs H'rs llTS 0•HA D•"e Da11c o•ll •• o•\ ~ 

{cm3/s) (cm2
) 1unltless! 1cm! 1cavmoll {atm-m3/mol) 1unltfessl !(tcm·sl {cm2/s) (cm2ts) (cm2/s) (cm2/s) (cm2/s) !cml 

2.63E+07 3.61E+06 2.06E-05 200 7,034 1.16E-03 5.01E-02 1.75E-04 2.a2e-os O.OOE+OO O.OOE+OO 5.59E-OS 3.32E·04 200 

Exponent of Infinite 
Average Crack equivalent source Infinite 

Convection Source vapor effective foundation Indoor source Unit 
path vapor Crack flow rate diffusion. Ar&a of Peel et attenuation bldg. risk Reference 

length, cone., radius, into bldg,. coefficient, crack, number. c;Qefficient, cone., factor, cone .. 

Lp c, ... "'. rcrack O..u D.,..k 
A.~ack exp{Pe1

) <X Cbutlding URF R!C 

~cm! (~m3) 1cml (cm3/s) (cm2/s) (cm2) junitlessl junltlessj (µg/m3) (µg/m3)·' (mg/m3) 

200 9.52E+02 0.10 1.87E+01 2.62E-03 7,44E+03 1.53E+04 6.91E.Q7 6.58E-04 4.7E-07 3.0E+OO 

END 

• • • 



Reset to 
Defaults 

I M~RE I 

I M~RE I 

I M~RE I 

END 

I 

DATAeN.EET 

CALCULATE RISK-BASED GROUNDWA TEA CONCENTRATION {Emler 'X' in 'YES' box) 

YES ·._1 ___ __. 

OR 
CAL CU LA TE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" Iii "YES" box and initial groundwater cone. below) 

YES x 
ENTER ENTER 

Initial 
Chemical groundwater 
CASNo. cone., 

(numbers only, Cw 
no dashes! (µ~) Chemical 

91203 3.00E+OO Naphthalene 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Depth Totals must add up lo value of Lwr (cell G28) Soll 

Average below grade Tnickness Thickness stratum A 
soiV to bottom Depth Thickness of soil of soil Soil scs 

grouncjwater of enclosed below grade of soil stratum B. stratumC, stratum scs soil type 
temperature, space fl.oar,· . to water table, stratum A, (Enter value or O) (Enter value or O) directly above soil type (used to estimate 

Ts t.. Lwr h. he he water table, directly above soil vapor 
("C) (cm) (cm) (cm) (cm) (cm) (Enter A, B. or Cl water table oermeabllitvl 

10 I 200 I 400 400 I 0 I 0 A I SC SC I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum A Stratum A Stratum A Stra1um A Stratum B Stratum B StratumB Stratum B StratumC 

scs soil dry soil total soil water·filled scs soil dry soil total soil water-filled scs 
soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type 

Lool<llP Sol p .. n• e/ Lookup SoK p,,8 n• e.• Lookup Sol 
Parameters (g/cm3) iunltlessj (cm3/cm3> Parameters (g/cm3) 1unltlessl (cm3/cm3> Parameters 

SC 1.63 0.385 I 0.197 I I 
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 

Enclosed Enclosed Enclosed Average vapor 
space Soil·bldg. space space Enclosed Floor-wall Indoor flow rate into bldg. 
floor pressure floor floor space seam crack air·exchange OR 

thickness, differential, length, width, height, width, rate, Leave biank to calculate 

"-" t.P Ls w. Ha w ER a,.. 
1cml (g/cm-s2) 1cmj 1cml 1cml 1cml !11hl !Uml 

10 40 18600 18600 380 0.1 ·0.12 

ENTER ENTER ENTER ENTER ENTER ENTER 
Averaging Averaging Target Target haiard 

time for time for Exposure Exposure risk for quotient for 
carcinogens, .noncarcinogens, duration. frequency, carcinogens, noncarcinogens, 

ATc ATNC ED EF TR THO 
. !¥'Bl !~sl !¥'Bl !da¥si¥'l !unltlessj iunitlessl 

70 I 25 I 25 I 250 1.0E·06 I 

Used to calculate risk·based 
aroundwater concentration. 

1of1 

• 

ENTER 

User-defined · 
stratum A 
soil vapor 

OR permeability, 
k,, 

(cm2) 

I 

ENTER ENTER ENTER 
StratumC StratumC Stratum C 

soil dry soil total soil water-filled 
bulk density, porosity, porosity, 

P•c nc e c . 
(g/cm3) iunitlessl (cm3tcm3) 



INTERMEDIATE CALCULATIONS SHEET· NAPHTHALENE· INDUSTRIAL 

Stratum A Stratum S StratumC Stratum A Stratum A Stratum A Stratum A Total Alr·lilled Water-tilled Floor-
Source- soil soil soil effective soil soil soil Thickness of porosity in porosity In porosity in wall 

Exposure building air-filled air-filled air~filled total fluid Intrinsic relative air effective vapor capillary caplllary capillary capillary seam 
·duration, separation, porosity, porosity, . · porosity, saturation, permeability. permeability, permeabflity, zone, :one, zone, zone, perimeter, 

't LT e/· e,s ·e,c s .. kt krg k., Lo, n., a .... 9w,cz Xcrack 

!sec! 1cml (cm3tcm3) (cm3/cm3
) (cm3/cm3

) (cm3/cm3
) · (cm2

) (cma) (cm2
) !cm! (cm3tcm3) (cm3/cm3) (cm3/cm3

) 1cml 

7.88E+08 200 0.188 I ERROR ERROR 0.299 1.74E-09 0.837 1.46E-09 30.00 0.385 0.030 0.355 74,400 

Area of Stratum Stratum Stratum Caplllary Total 
enclosed Crack· Crack Enthalpy of Henry's law Henry's law Vapor A B c zone overall 

Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective · effective effective Diffusion 
ventilation below area below ave. groundwater ave. groundwater ave. groundwater ave.soil diffusion diffusion diffusion diffusion diffusion path 

rate. grade, ratio, grade, temperature, temperature. temperature, temperature, coefficient, coefficient, coefficlenl, coefficient, coefficient. length, 

Oou11ding Ae '1 z. ... ~ AH..Ts Hrs H'rs µTS 0'11
11 0•11a D""c o•" •• D·"r Ld 

{cm%) (cm2
) iunitlessi 1cml ical/mol! (atm-m3/mol) iunltless! !2;cm·s! (cm2/s) (cm2/s) (cm2/s) (cm2ts) (cm2/s) ~cml 

I 2.63E+07 3.61E+08 2.06E-05 200 12,913 1.52E-04 6.54.E-03 1.75E·04 1.56E-03 O.OOE+OO O,OOE+OO 2.49E·04 8.71E·04 200 

Exponent of Infinite 
Average Crack equivalent source Infinite 

Convection Source vapor effective foundation indoor source Unit 
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference 

length, cone .. radius, Into bldg .. coefficient, crack, number, coefficient. cone .. factor. cone., 

lp c .. .,... rc:rack a,.. o•rack 
A.rack · exp(Pe1

) a Cbulldmg URF RIC 

!trnl (µgtm3) 1cml (cm3/s) (cm~/s) (cm~) iunitlessj · 1unitlessl (µglm") (µg1m3r1 (mglm3
) 

200 1.96E+01 0.10 1.87E+01 1.56E-03 7.44E+03 1.05E+07 7.04E-07 1.38E-05 NA 3.0E-03 

ENO 

' 

• • • 



Reset to 
Defaults 

I M~RE I 

~ + 

I M~RE I 

END 

I 

D~TAE.EET 
CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" In 'YES" boX) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X' In "YES" box and Initial groundwater cone. below) 

YES x 
ENTER ENTER 

Initial 
Chemical groundwater 
CAS No. cone., 

(numbers only, Cw 
no dashesl (µ~) Chemical 

108883 s.80E .. 01 Toluene 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Depth Totals must add up to value of Lwr (celiG28) Soil 

Average below grade Thickness Thickness stratum A 
so IV to bottom Depth Thickness of soil of soil Soil scs 

groundwater of enclosed below grade of soil stratumB, stratum C, stratum scs soil type 
temperature, space floor, to water table, stratum A, (Enter value or 0) (Enter value or O) directly above soil type (used to estimate 

Ts L, Lwr h. he he water table, directly above soil vapor 
(°C) (cm\ (cm\ (cm\ (cm) (cm\ (Enter A. B, or Cl water table oermeabllitvl 

10 I 200 I 400 400 I 0 I 0 A I SC SC I 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER. ENTER ENTER 
Stratum A Stratum A Stratum A Stratum A Stiatum B Stratum B Stratum B Stratum B StratumC 

scs soil dry soil total soil water-filled scs soil dry soil total soil water-filled scs 
soil type bulk density, porosity, porosity, soil type bulk density, porostty, porosity, soil type 

Lookup Sol p..' n• a..• Lookup Sol p.• n• e.." Lookup Soll 
P-eram1t1r1 

<2!cm3> iunitlessl (cm3/cm3
) 

Parameters (g/cm3> iunitlessj (cm3/cm3) Parameters 

SC 1.63 0.385 0.197 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER EKTER 
Enclosed Enclosed Enclosed Average vapor 

space Soil·bldg. space space Enclosed Floor•wall Indoor flow rate Into bldg. 
floor pressure floor floor space seam crack air exchange OR 

thickness, differential, length, width, height, width, rate, Leave blank to calculate 
i....... 11.P La Wa Ha ·w ER a,.. 
1cml (g/cm-s') 1cml 1cml 1cml !cmj !11hl !llml 

10 40 18600 18600 380 0.1 0.72 

ENTER ENTER ENTER ENTER ENTER ENTER 
Averaging Averaging Target Target hazard 

Ume for time for Exposure Exposure risk for quotient for 
carcinogens, noncarclnogens, duration, frequency, carcinogens, noncarclnogens, 

ATc ATNC ED EF TR THC 

~rsl !~&l !~rsl 1c1a=i 1unitl~ssl !unltlessl 

70 I 25 I 25 I 250 1.0E·06 I 

Used to calculate risk·based 
aroundwater concentration. 

1of1 

• 

ENTER 

User-defined 
stratum A 
soil vapor 

OR permeability, 
k, 

(cm') 

I 

ENTER ENTER ENTER 
Stratum C StratumC Stratum C 

soil dry soil total soil water-filled 
bulk density, porosity, porosity, 

P•c nc Bwc 

(g/cm3) 1unitlessj (cm3icm3> 



INTERMEDIATE CALCULATIONS SHEET ·TOLUENE· INDUSTRIAL 

Stratum A Stratum B StratumC Stratum A Stratum A Stratum A Stratum A Total Air·filled Water-filled Floor-
Source· soil soil soil effective soll soil soil Thickness of porosity in porosity in porosity in wall 

Exposure buildlng air-filled air·filled air-filled total fluid \ntnnsk: relative air effective vapor capillary capmary capillary capillary seam 
duration, separation, porosity, porosity, porosity, saturation, penneabillty, permeability, permeability, zone, zone, zone, zone, perimeter, 

't Lr e/· 918 e.c s. k1 krv k., Le. "·· e •.•• 9w.cz Xe rack 

jsecl ~cml (cm3/cm3
) (cm3(cm3

) (cm3/cm3
) (cm3tcrn3) (cm2) (cm2

) (crn2) jcrnj (crn3tcm3) (cm3/cm3
) (cm3/cm3

) 1cml 

7.88E+08 200 0.188 I ERROR I ERROR 0.299 1.74E.09 0.837 1,46E-09 30.00 0.385 0.030 0.355 74,400 

Area of Stratum Stratum Stratum Capillary Total 
enclosed Crack· Crack Enthalpy of · Henry's law Henry's law Vapor A B c zone overall 

Bldg. space to·total depth vaporization at constant at constant at viscosity at effective effective effective eff ecllve effective Diffusion 
ventilation below area below ave. groundwater ave. groundwater ave. groundwater ave. soil diffusion dlffusion diffusion diffusion diffusion path 

rate. grade, ratio, grade, temperature, temperature. temperature, temperature. coefficient, coefficient, coefficient, coefficient, coefficient. length, 

Oou11din; Ae 11 Z:raok AHv.TS Hrs H'rs !lTS 0•ffA D'"s o""c o•u., D011
r Ld 

(cm%) (cm2) junitlessl 1cml ieavmoll. (atm·rn3/mol) 1unitlessl llrl!crn·sl (cm2/s) (cm2/s) · (cm2/s) (crn2/s) (cm21s) 1cml 

2.63E+07 3.61E+08 2.0BE-05 200 91154 2.92E-03 1.26E-01 1,75E-04 2.25E-03 O,OOE+OO O.OOE+OO 1.97E-05 1.25E-04 200 

Exponent of Infinite 
Average Crack equivalent source Infinite 

Convection Source vapor. effective foundation indoor source Unit 
path vapor Crack flow rate diffusion Area. of Peclet attenuation bldg. risk Referen¢e 

length, cone., radius, Into bldg., coefficient. crack, number. coefficient, cone .. factor, cone., 

4> c ...... rcraclt QllCll D- A.r .. k exp(Pe1
) a Cbu11d1ng URF RfC 

icmj (µglm3) !cmj (cm3/s) {cm%) (cm2
) !unitlessj iunitleuj (µg/rn3) (~mar' (mg/m3

) 

200 1.23E+04 0.10 1.87E+01 2.25E-03 7.44E+03 7.33E+04 6.58E-07 8.11E-03 NA 4.0E-01 

END 

• i • 



I 

I M~RE I 

I M~RE I 

I M~RE I 

END 

DATAE.EET 

CALCULATE RISK·BASED GROUNDWATER CONCENTRATION (enter "X" In "YES" box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X' in "YES" box end initial groundwater cone. below) 

ENTER 

Chemical 
CASNo. 

(numbers only, 
no dashes) 

156592 

ENTER 

Average 
solV 

groundwater 
temperature, 

Ts 
("C) 

10 

ENTER 
Stratum A 

scs 
soil type 

L90kup Soil 
Parametera 

SC 

ENTER 
Enclosed 

space 
floor 

thickness. 

L.-
icmj 

10 

ENTER 
Averaging 

time for 
carcinogens, 

A Tc 

!~sj 

70 

I 

I 

YES 

ENTER 
Initial 

groundwater 
cone .. 

Cw 
(µg/L) 

1.00E+03 

ENTER 
~epth 

below grade 
to bottom 

of enclosed 
space floor, 

LF 
(cml 

200 

ENTER 
Stratum A 

soil dry 
bulk density, 

p,,• 

(g/cm"l 

1.63 

ENTER 

Soi~bldg. 

pressure 
differential, 

t.P 

(g/cm·s2
) 

40 

ENTER 
Averaging 
time for 

noncarclnogens, 
ATNC 

!Xt:l 

. 25 

x 

ENTER 

Depth 
below grade 

to water table, 
Lwr 
(cml 

I 400 

ENTER 
Stratum A 
soil total 
porosity, 

n• 

iun.ltlessj 

0.385 

ENTER 
Enclosed 

space 
floor 

length, 
Ls 

icmj 

18600 

ENTER 

Exposure 
duration, 

ED 

~·l 

I 25 

Chemical 

cis-1,2·Dichloroethylene 

ENTER ENTER ENTER ENTER ENTER ENTER 
Totals must add up to value of Lwr (cell G28) Soll 

Thickness Thickness stratum A 
Thickness of soil of soil Soil . scs 

of soil stratum B, stratum C, stratum scs soil type 
stratum A, (Enter value or O) (Enter value or 0) directly above soil type (used to estimate 

h. he he water table, directly above soil vapor 
(Cm) (cml (cm) (Enter A. B, or Cl water table permeability) 

400 I 0 I 0 A I SC SC I 

ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum A Stratum B StratumB Stratum B StratumB StratumC 

soil water·fllled scs soil dry soil total soil water-filled scs 
porosity, soil type bulk density. porosity, porosity, soil type 

e.,• Lookup Soi P•B ne e.,B Lookup s.n 
(cm3icm3) 

Parametera (g/cm"l iunitlessj (cm3icm3) Par&meters 

0.197 

ENTER ENTER ENTER ENTER· ENTER 
Enclosed Average vapor 

space Enclosed Floor-wall Indoor flow rate into bldg. 
floor space seam crack air exchange OR 

width, height, width, rate. Leave blank to calculate 
We Ha w ER a,.. 
icmj 1cml 1cml Pihl 1uml 

18600 380 0.1 0.72 

ENTER ·ENTER ENTER 
Target Target hazard 

Exposure risk for quotient for 
frequency, carcinogens, noncarclnogens, 

EF TR THO 

!da~rl iunitlessj iunltlessj 

I . 250 1.0E·06 I 

Used to carCulate risk-based 
aroundwater concentration. 

1ol1 

• 

ENTER 

User-defined 
stratum A 
soil vapor 

OR permeabiltty, 
k, 

(cm') 

I 

ENTER ENTER ENTER 
StratumC StratumC StratumC 

soil dry soil total soil water-filled 
bulk density, porosity, porosity, 

P•c nc ewe 

(g/cm"l iunltlessj (cm3/cm3
) 



MOR 

"' 

END 

• 

DATA ENTRY SHEET 

CALCULATE RISK·BASED GROUNDWATER CONCENTRATION (enter •x• 1n "YES" bOX) 

YES 

OR 
CALCULATE INCREMENTAL RISKS .FROM ACTUAL GROUNDWATER CONCENTRATION (enter 'X' In 'YES" box and initial groundwater cone. below) 

YES I ~ 

ENTER ENTER 
lnftial 

Chemical groundwater 
CASNo. cone .. 

{numbers only, Cw 
no dashes! (~) 

127184 3,30E+02 

ENTER ENTER ENTER 
Depth 

Average below grade 
solV to bottom Depth Thickness 

groundwater of enclosed below grade of soil 
temperature, space floor, to water table, sllatum A. 

Ts i.,, Lwr hA 

f'Cl cm cm cm 

10 200 400 400 

ENTER ENTER ENTER ENTER 
Stratum A Stratum A Stratum A Stratum A 

scs soll dry soil total soil water·!Hleo 

~ 
bulk density, porosity, porosity, 

Soll Pb" nA s.." 
olen (l//cm3) (unitless) (cm31cm3) · 

sc 1.83 0.365 0.197 

ENTER ENTER ENTER ENTER 
Enclosed Enclo&ad Enclosed 

space $OH-bldg. spac~r space 
· floor pressure floor floor . 
thickness, differential, length, Width, 

t....... 4P Le w, 
(cml wcm-s2

) (cmj (cm) 

10 40 18600 18600 

ENTER ENTER . ENTER ENTER 
Averaging Averaging 
time for time for Exposure Exposure 

carcinogens, noncarclnogens, duration, frequency, 
ATc AT•c ED EF 

<yr:! (yrs! !yrs) (dars/fl 

70 25 25 250 

Chemical 

Tetrachloroethylene. 

cm 

0 

ENTER 
Stratum a 

scs 
soil type 

ENTER 

Enclosed 
space 
height. 

Hs 
!cm) 

380 

ENTER 
Target 
risk for 

carcinogens, 
TR 

(unitleSS) 

1.0E-06 

I 

hckness 
of soll 

stratum c. 
(Enter value or O) 

he 
cm 

-0 

ENTER 
Stratum B 

soil dry 
bulk density, 

p..• 
(9'cm3) 

ENTER 

Floor·wall 
seam crack 

width, 
w 

(cm) 

0.1 

ENTER 
Target hazard 
quotient for 

noncarclnogens, 
THO 

(unitiEISs) 

Used to calculate r!sk·bued 
groundwater concentration. 

• 

ENTER 

Soil 
stratum 

directly liboVe 
water !able, 

Enter A, a. or C 

A 

ENTER 
StratumB 
soil total 
porosity, 

n' 
(unl!lessl 

ENTER 

Indoor 
air exchange 

rate, 
ER 

(1/h) 

0.72 

ENTER 

scs 
solltype 

dlrectty above 

water table 

SC 

ENTER 
StratumB 

soil water·lmed 
porosity, 

&w" 
(om'lcm3) 

Soil 
stratum A. 

$CS 
soil type 

(used to estimate 
soil vapor 

ermeabil' 

SC 

ENTER 
StratumC 

scs 

§ Soll 
II 

ENTER 
Average vapor 

flow rate Into bldg. 
OR 

Leave blank to calculate 
a,.. 
(Um! 

N R 

Uaer·deflned 
stratum A 
sollvapor 

OR permeability, 
ky 

(cm2
) 

ENTER ENTER ENTER 
Stratum C Stratum C Stratum C 

soil dry soil total soil water·fllled 
bulk density. porosity, porosity, 

p..c nc flwc 

(g/cm3) (unltless) (cm3icm3) 

• 



• INTERMEDIATE CALCULATIONS SHE.RACHLOROETHENE - INDUSTRIAL • 
Stratum A Stratum B StratumC Stratum A Stratum A Stratum A Stratum A Total Air-filled Water-filled Floor· 

Source· soil soil soil effective soil soil soil Thickness of porosity In porosity in porosity in wall 
Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam 
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, zone, zone, zone; zone, perimeter, 

t Lr 9/ a,e a,c Ste kt krg k., ~. ncz 0a,cz 0w,cz Xe rack 

1secl 1cm! (cm3/cm3
) (cm3tcm3) (cm3/cm3) (cm3tcm3) (cm2

) (cm2
) (cm2

) 1cml (cm3tcm3
) (cm3tcm3) (cm3/cm3

) \cm) 

7.88E+08 200 I 0.188 ERROR ERROR 0.299 1.74E·09 0.837 1.46E·09 30.00 0.385 0.030 0.355 74,400 

Area of Stratum Stratum Stratum Capillary Total 
enclosed Crack· Crack Enthalpy of Henry's law Henry's law Vapor A B c zone overall 

Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effaciive effective effective ·Diffusion 
ventilation below . area below ave. groundwater ave. groundwater ave. groundwater ave.soil diffusion diffusion diffusion diffusion diffusion path 

rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, coefficient, length, 

abuilcllng Ae ll Z..eck t.H •. rs Hrs H'rs µTS Dell A D""e D""c D•" CZ D"\ Ld 
(cm3/s) (cm2

) iunitless! 1cml !cal/moll (atm-m3/mol) iunitless! !~fcm-sl (cm2/s) (cm2ts) (cm2/s) (cm2/s) (cm2/s) ~cml 

2.63E+07 3.61E+08 2.0SE-05 200 9,553 7.81E-03 3.36E-01 1.75E-04 1.86E-03 O.OOE+OO O.OOE+OO 9.42E·06 6.10E·05 200 

Exponent of Infinite 
Average Crack . equivalent source Infinite 

Convection Source vapor effective foundation indoor source Unit 
path vapor Crack ilowrate diffusion Area of Pede! attenuation bldg. risk Reference 

length, cone., radius, into bldg.,- coefficient, crack, number, coefficient, cone., factor, cone., 

Lp CaoUrc• rcrack Oooo 
ocrack Ac reek exp(Pe1

) a cbulldlng URF RIC 

1cml (µg/m3) 1cm! (cm3/s) (cm2/s) (cm2
) !unitless! !unitlessl (µg/m3) (µgtm•r• (mg/m3

) 

200 1.11E+05 0.10 1.87E+01 1.86E·03 7.44E+03. 7.62E+05 6.09E-07 6.76E·02 5.7E-06 4.9E-01 

END 

1of1 



INTERMEDIATE CALCULATIONS SHEET· TOTAL 1,2·DCE ·INDUSTRIAL 

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Total . Air-filled Water-filled Floor· 
Source- soil soil soil effective soil soil soil Thickness of porosity in porosity in porosity in wall 

Expesure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor caplllary . capillary capillary capillary seam 
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, zone, zone, zone, zone, perimeter, 

t Lr e/ e.a e/· s,. k1 kro k. L.. n.. &a.oz 0w,cz Xcraclic 

!secl ~cml . (cm3/cm3) (cm3/cm3
) (cm3fcm3

} (cm3fcmi (crn2) (cm2
) (cm2). 1cml (cm3!cm1 (cm3tcm3) (cm3/cm3

) ~cmi 

7.88E+08 200 0.188 I ERROR ERROR 0.299 1.74E-09 0.837 1A6E-09 30.00 0.385 0.030 0.355 74,400 

Area of Stratum Stratum Stratum Capillary Total 
enclosed ·.Crack· Crack Enthalpy of Henry's law Henry's~w Vapor A B c zone overall 

Bldg. space IO·total depth vaporization at constant at constant at Vltcoslty at effective effective effective effective effective Diffusion 
ventllatlon below area below ave. groundwater ave. groundwater ave. groundwater ave. soil diffusion diffusion diffusion diffusion diffusion path 

rate, . grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, coefficient, length, 

~ As 11 z. ..... AHv,T8 Hrs H'rs f.l.TS o•lfA D'"a Daffc o•" Cl o•''r ~ 

(cm3/s) (cm2
) 1unitlessj icmj !caVrnolj {atm-m3/mol) 1unitless1 ~m-sj (cm2/s) (cm2/sl (cm2/s) (cm2/s) (cm2/s) 1cml 

2.63E+07 3.61E+08 2.0SE-05 200 7?34 2.04E-03 a.nl'i-02 1.75E-04 1.90E·03 O.OOE+OO O.OOE+OO 3, 19E-05 1.94E·04 200 

Exponent of Infinite 
Average Crack equivalent source lnlinlte 

Convection Source vapor effective foundation Indoor source Unit 
path vapor Crack flow rate diffusion Area of Peel et attenuation bldg. risk Reference 

length. cone .. radius, intobklg .. coefficient, crack, number, coefficient, cone .. factor, cone., 
Lp c ...... rcr~ a...1 ocrec• A.roe< exp(Pe1

) · a cbulldin\l UAF RIC 

!cml (µgtm3) 1cml (cm3/s) (cm2/s) {cm2
) iunitlessl 1unitless! (µ!Zm3) (µgtm3r1 (mg/m3

) 

200 a.nE+04 0.10 1,87E+01 1.90E-03 7.44E+03 5.5SE+05 6.77E-07 5.94E-02 NA 3.5E-02 

I ENO 

1ol1 • • • 



I 

I M~RE I 

I M~RE I 

I M~RE I 

END 

DATAE.EET 

CALCULATE AISK·BASED GROUNDWATER CONCENTRATION (enter "X" in "YES'. box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" In "YES" box and initial groundwater cone. below) 

ENTER 

Chemical 
CASNo. 

(numbers only, 
no dashes) 

1S6605 

ENTER 

Average 
so IV 

groundwater 
temperature, 

Ts 
(°C) 

10 

ENTER 
Stratum A 

scs 
soil type 

l 

Lookup Sol 

J Pararnet8f8 · 

SC 

ENTER 
Enclosed 

space 
floor 

thickness, 
t....:. 
1cml 

10 

ENTER 
Averaging 
ttmefor 

carcinogens, 
ATc 
ixrsl 

70 I 

YES 

ENTER 
Initial 

groundwater 
cone .. 

Cw 
(µg/L) 

2.50E+01 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space floor, 

L, 
rcml 

200 

ENTER 
Stratum A 
. soil dry 

bulk density, ,,.. 
(g/cm3) 

1.63 

ENTER 

Soi~bldg. 

pressure 
differential, 

11.P 
(g/cm-s2

) 

40 

ENTER 
Averaging 
time for 

noncarcinogens, 
ATNC 

IX18l 

25 

x 

ENTER 

Depth 
below grade 

to water table, 
4vT 
rcml 

I 400 

ENTER 
Stratum A 
soil total 
porosity, 

n• 

iunltlessj 

0.385 

l!~TER 

Enclosed 
space 
floor 

length, 
La 

1cml 

18800 

ENTER 

Exposure 
duration, 

ED 

!xrsi 

I 25 

Chemical 

trans· 1,2·Dichloroethylene 

ENTER ENTER ENTER ENTER ENTER ENTER 
Totals must add up·to value of lwT (cell G28) Soll 

Thickness Thickness stratum A 
Thickness of soil of soil Soil scs 

of soil stratum B, stratumC, stratum scs soil type 
stratum A, (Enter value or 0) (Enter value or 0) directly above soil type (used to estimate 

h. ha he water table, directty above soil vapor 
lcml lcml rcml renter A, B, or Cl water table oermeabllitvl 

400 I 0 I 0 A I SC SC I 

ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum A StratumB Stratum B StratumB Stratum B StratumC 

soil water-filled scs soil dry· soil total soil water-filled scs 
porosity, soil type bulk density, porosity, porosity, soil type 

a..• lookup Sol P•B n• 9wB Lookup SoU 

(cm3/cm3) Perwn•t•rs (g/cm3
) iunltlessl (cm3/cm3)_ Parameters 

0.197 

ENTER ENTER ENTER ENTER ENTER 
Enclosed Average vapor 

space Enclosed Floor-wall Indoor flow rate Into bldg. 
floor space seam crack air exchange OR 

width, height, width, rate, Leave blank to calculate 
Wa He w EA a,.. 
icmj 1cml (cml !11hl 1um1 

18600 380 0.1 I 0.72 

ENTER ENTER ENTER 
Target Target hazard 

Exposure risk for quotient lor · 
frequency, carcinogens. noncarclnogens, 

EF TR THQ 

!da~xrl 1unitless1 iunitlessl 

I 250 1.0E·OS I 

Used to calculate rlsk·based 
aroundwater concentration. 

1of1 

• 

ENTER 

User-defined 
stratum A 
soil vapor 

OR permeability, 
k. 

(cm2
) 

I 

ENTER ENTER ENTER 
Stratum C StratumC Stratum C 

soil-dry soil total soil water-filled 
bulk density, porosity, porosity, 

Poe nc e.c 
(g/cm3) iunitlessl (cm'lcm3

) 

·1 



INTERMEDIATE CALCULATIONS SHEET· TRANS·1,2·DCE ·INDUSTRIAL 

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Total Air·filled Water·lilJed Floor· 
Source- soil soil soil effective soil soil soil Thickness of porosity in porosity In porosity in wall 

Exposure building air-filled alr·fllled alr·flilltd total fluid Intrinsic relative air effective vapor capillary capillary capillary capillary seam 
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, zone, zone, zone, zone, perimeter, 

,; LT OaA a.e e.c Ste ki kro !<., I.oz n •• a .... &w.cz Xe rack 

isecl icrnj (cm3tcm3
) (cm3/cm3> (cm3tcm3

) (cm3/cm3) (cm2) (cm2) (cm2
) 1cm! (cm3/cm3

) (cm3tcm3
) (cm3tcm3

) 1cml 

7.88E+08 I 200 0.188 ERROR ERROR 0.299 1.74E-09 0.837 1.46E-09 30.00 0.385 0.030 0.355 74,400 

Area of Stratum Stratum Stratum Capillary Total 
enclosed Crack· Crack · Enthalpy of Henry's law Henry's law Vapor A B c zone overall 

Bldg. space to·total depth vaporization at constant at conStant at viscosity at effective· effective effective effective effective Diffusion 
ventilation below area below ave. groundweter ave. groundwater ave. groundweter ave.soil diffusion diffusion diffusion diffusion diffusion path 

rate. grade, ratio, grade, temperature, temperature, temperature, temperature, coefflcient, coefficient, coefficient, coefficient, coefficient, length, 

0i...ildlna Aa 11 z.~ .. k t.Hv,rs Hrs H'Ts µTS DeffA D.ire o•"c 0 o11 
CZ o•\ Ld 

(cm3/s) (cm2
) [unities&! 1cm! !caVmoll (atm·m3/mol) !unitless! !~cm-sl (cm2/s) (cm2/s) (cm2/s) {cm2/s) (cm2/s) ~cm) 

2.63E+07 3.61E+08 2.0SE-05 200 71l36 1· 4.94E-03 2.13E·01 1.75E-04 1.83E-03 O.OOE+OO O.OOE+OO 1.61E-05 1.02E·04 200 

Exponent of Infinite 
Average Crack equivalent source Infinite 

Convection Source vapor . effective foundation Indoor source Unit 
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference 

length, cone., radius, lntobldg., coefficient, crack, number, coefficient, cone., factor, cone .. 

Lp c...,... roreck a..,. o-"' A.rock eicp(Pe1
) a C..uffdlng URF RIC 

1cml (µgtm3) 1cml (cm3tsl (cm2/s) (cm2) iuniUessl 1unltlenj (µg/ma) (µg/m3)'1 (mg/m3
) 

200 5.32E+03 0.10 1.87E+01 1.83E-03 7.44E+03 9.71E+05 6.47E-07 3.44E·03 . NA 7.0E-02 

ENO 

• • • 



I 

~ . 

I M~RE I 

I M~E I 

END 

DATAE.EET 

CALCULATE RISK·BASED GROUNDWATER CONCENTRATION (enter "X' In "YES" box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in 'YES' box and Initial groundwater cone. below) 

YES x 
ENTER ENTER 

1n1t1a1 
Chemical groundwater 
CASNo. cone" 

(numbers only, Cw 
nodashesj (µ~) Chemical 

79016 1.30E+05 Trichloroethylene 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Depth Totals must add up to value of Lwr (cell G28) Soil 

Average. below grade Thickness Thickness stratum A 
so IV to bottom Depth Thickness of soil of soil Soll scs 

groundwater of enclosed below grade of soil stratum B. stratumC, stratum scs soil type 
temperature. space floor, to water table, stratum A, (Enter value or O) (Enter value or O) directly above soil type (used to estimate 

Ts i.. Lwr h. ha he water table, directly above soil vapor 
("C) (cm\ (cm\ (cm\ (cm\ (cm\ (Enter A. B, or Cl water table oermeabilitvl 

10 I 200 I 400 400 I 0 I 0 A I SC SC I 

ENTER ENTER ENTER ENTER ENTER ENTeR ENTER ENTER ENTER 
Stratum A Stratum A .stratum A Stratum A Stratum B StratumB Stratum B StratumB StratumC 

scs son dry son total soil water-filled scs soil dry soil total soil water-filled scs 
soil tyPe bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type 

Lookup Soil p .. n• a..• LookupSoH P•a na e..a Lookup Sol 
Param•tera 

(~cm") iunitlessj (cm3tcm3) Pararnatars (g/cm3) iunltlessl (cm3/cm"J Parameters 

SC 1.63 0.385 0.197 

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER 
Enclosed Enclosed Enclosed Average vapor 

space Soil-bldg. space space Enclosed Floor·wall Indoor flow rate into bldg. 
floor pressure floor floor space seam crack air exchange OR 

thickness. differential, length, width, height, width, rate, Leave blank to calculate 
i...... AP Le Wa Ha w ER a ... 
1cmj (g/cm-s2

) 1cml icmj icmj 1cml !11hl !llml 

10 40 18600 18600 380 0.1 0.72 

ENTER ENTER ENTER ENTER ENTER ENTER 
Averaging Averaging Target Target hazard 
time for time for Exposure Exposure risk for quotient for 

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarclnogens, 
ATc ATNC ED EF TR THQ 

!¥rsl !~raj !~&l !da=i iunitlessl iunlttessj 

70 I 25 I 25 I 250 1.0E-06 I 

Used to calculate risk-based 
aroundwater concentration. 

1of1 

• 

ENTER 

User-defined 
stratum A 
soil vapor 

OR permeability, 
k, 

(cm2
) 

I 

ENTER ENTER ENTER 
StratumC Stratumc Stratum C 

son dry soil total soil water·filled 
bulk density, porosity. porosity, 

P•c nc 0 c 
w 

(~cm') iunitlessl (cm3/cm3
) 



INTERMEDIATE CALCULATIONS SHEET· TRICHLOROETHENE - INDUSTRIAL 

Stratum A Stratum B Stratum.C Stratum A Stratum A Stratum A Stratum A Total Air·filled Water-filled Floor· 
Source- soil soil soil effective Soil soil soil Thickness of porosity In porosity in porosity in wall 

Exposure building air-fll!ad air-fll!ed alr-lillad totaf fluid Intrinsic relative air effective vapor cap!llary capillary capillary capillary seam 
duration, separatiOn, porosity, porosity, porosity, saturation, permeabllity, permeability, permeability, zone, zone, zone, zone, perimeter, 

t Lr 9/ a.a a.c 5"' ki k'll k,, L.:. n.., a.,,, 0w,c:t Xe rack 

~secl ~cml (cm31cm") (cm3/cm3
) (cm3/cm3

) (cm3/cm3) {cm2
) (cm2

) (cm2) 1cml ·{cm%m3) (cm3/cm3) (cm3/cm3
) ~cm! 

7.88E+08 200 0.188 ERROR ERROR 0.299 1.74E-09 0.837 1.46E-09 30.00 0.385 0.030 0.355 74,400 

Area of Stratum Stratum Stratum Capillary Total 
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B c zone overall 

Bldg. space to·total depth vaporization at constant at constant at viscosity at effective effective effective effective effective Diffusion 
ventilatiOn below area below ave. groundwater ave. groundwater ave. groundwater ave. soil diffusion diffusion diffusion diffusion diffusion path 

rate, grade, ratio, grade, . temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, coefficient, length, 

abuildlng Aa '!\ Z.raok AHv,rs Hrs H'rs µ15 o•n,. o""a o•"c 0•H., D'"r Ld 
(cm3/s) (cm2

) 1unltlessl 1cml icavmolj (atm-m3/mol) iunltlessj ~cm·sj (cm2/s) (cm2/s) (cm2/s) (cm2/s) {cm2/s) icm) 

2.63E+07 3.61E+08 2.06E-05 200 81557 4.78E-03 2.06E·01 1.75E-04 2.04E-03 O.OOE+OO 0.00E+OO 1.41E-05 9.03E·05 200 

E11POnent of Infinite 
Average Crack equivalent source Infinite 

Convection Source vapor effective foundetlon indoor source Unit 
path vapor Crack flow rate diffusion Areaol Peclet attenuation bldg. risk Reference 

length, cone., radius, Into bldg., coefficient. crack, number, coefficient, cone., factor, cone., 

~ c ... ,.. r,rack a ... Dttack 
A.rack exp(Pe1

) a cbUildlng UAF RIC 

~cm! (µgtm3) icmj (cm3/s) (cm2/s) (cm2) junltlessj junitiess! (µ~m3) {µgtm3)·' (mg/m3) 

1 200 2.67E+07 0.10 I 1.87E+01 2.04E-03 7.44E+03 2.29E+05 6.39E-07 1.71E+01 I 2.0E·06 6.0E-01 

END 

• • • 



I 

CT] .. 

I MiRE I 

I MiRE I 

ENO 

DATAE.EET 

CALCULATE RISK·BASED GROUNDWATER CONCENTRATION (enter "X" In 'YES" box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X' In "YES" box and Initial groundwater cone. below) 

ENTER 

Chemical 
CASNo. 

(numbers only, 
no dashes) 

75014 

ENTER 

Average 
soiV 

groundwater 
temperature, 

Ts 
("C) 

10 

ENTER 
Stratum A 

scs 
soil type 

Lockup Sol 
Parameters 

SC 

ENTER 
Enclosed 

space 
floor 

thickness, 
L..... 
1cml 

10 

ENTER 
Averaging 

time for 
carcinogens, 

ATc 
ixrsl 

70 

I 

I 

YES 

ENTER 
Initial 

groundwater 
cone .. 

Cw 
(µg/L) 

2.10E+01 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space floor, 

4 
(cm) 

200 

ENTER 
Stratum A 

soil dry 
bulk de.nslty, 

Pb A 

(g/cm3
) 

1.63 

ENTER 

Soll·bldg. 
pressure 

differential, 
AP 

(g/cm·s2) 

40 

ENTER 
Averaging 
time for 

noncarclnogens, 
AT Ne 

!~sl 

25 

x 

ENTER 

Depth 
below grade 

to water table, 
Lwr 
(cml 

I 400 

ENTER 
Stratum A 
soil total 
porosity, 

n• 

iunltlessl 

0.385 

ENTER 
Enclosed 

space 
floor 

length, 
Le 

1cml 

18600 

ENTER 

Exposure 
duration, 

ED 
!¥rsl 

I 25 

Chemical 

Vinyl chloride (chloroethene) 

i:NTER i:NTi:R ENTER ENTER ENTER t:NTl:R 
Totals must add up to value of Lwr (cell G28) Soil 

'Thickness Thickness stratum A 
Thickness of soil of soil Soil scs 

of soil stratum B, stratum C, stratum scs soil type 
stratum A, (Enter value or 0) · (Enter value or O) directly above soil type (used to estimate 

h. he he water table, directly above soil vapor 
(cm) (cm) (cml (Enter A. B. or Cl water table oermeabilitvl 

400 I 0 I 0 A I SC SC I 

ENTER ENTER ENTER ENTER ENTER ENTER 
Stratum A Stratum B Stratum B Stratum B Stratum B StratumC 

soil water-filled scs soil dry soil total soil waier·filled scs 
porosity, soil bulk density, porosity, porosity, soilt 

a._• Lookup Soi P•e ne a.,.e Lookup Sol 

(cm3/cm3) Parame1ers (g/cm3
) iunitlessl (cm3/cm3

) 
Parametara 

0.197 

ENTER ENTER ENTER ENTER ENTER 
Enclosed Average vapor 

space Enclosed Floor-wall Indoor flow rate Into bldg. 
floor . space seam crack air exchange OR 

width, height, width, rate, Leave blank to calculate 
We Ha w ER a ... 
1cml 1cml 1cml !11hl !Umj 

18600 380 0.1 o.n 

ENTER ENTER ENTER 
Target Target hazard 

Exposure risk for quotient for 
frequency, carcinogens, noncarclnogens, 

EF TR THO 

!da~rl iunltlessl iunttlessl 

I 250 1.0E·06 I 

Used to calculate risk·based 
aroundwater concentration. 

1of1 

• 

t:NTER 

User·defined 
stratum A 
soil vapor 

OR permeability. 
k., 

{cm2
) 

I 

ENTER ENTER ENTER 
StratumC Stratum C Stratum C 
soil dry soil total soil water-filled 

bulk density, porosity, porosity, 

P•c nc 0wc 

(g/cm°l iunitlessj (cm3tcm3
) 



INTERMEDIATE CALCULATIONS SHEET· VINYL CHLORIDE· INDUSTRIAL 

Stratum A StratumB Stratum C Stratum A Stratum A Stratum A Stratum A Total Alr·lilled Water·filled Floor· 
Source· soil soil soil effective son soil soil Thickness ol porosity in porosity In porosity in wall 

Exposure building air·filled air-filled alr·fllled · total fluid Intrinsic relative air effective vapor capillary capillary capillary capillary seam 
duration, separation, porOsity. porosity, porosity, saturation, permeability, permeability, permeability, ;zone, ·;zone, zone, ;zone, perimeter, 

t Lr e/ 9aB e.c s.. k1 krg kv L.:. n., a .... f'lw.cz Xerack 

iseci . !cml (cm~/cm3) (cm3icm3
) (cm3/cm") (cm3/cm") (cm2

) (cm2
) (cm2

) icmj (cm3/cm3
) (cm3/cm3) (cm3/cm3

} ~cm) 

7.88E+08. 200 0.188 ERROR ERROR 0;299 1.74E-09 0.837 1.46E-09 30.00 ·0.385 0.030 0.355 74,400 

Area of Stratum Stratum Stratum Capillary Total 
enclosed Crack· Crack Enthalpy of Henry's law Henry's law Vapor A B c zone overall 

Bldg. space to·total depth vaporization at constant at constant at viscosity at effective effective effective effective effective Diffusion 
ventilation below . area below ave. groundwater ave. groundwater ave. groundwater ave. soil diffusion diffusion diffusion diffusion diffusion path 

rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient. coefficient, coefficient, coefficient, length, 

Oooi1dlng Ae Tl Zc,..k &iv, TS Hrs H'rs µTS D
811

A D•" . a Dene Dolf .. D•'\ Ld 
(cm3/s) (cm2) iunitlessj 1cml 1cavmolj (atm·m3/mol) 1unitlessj ~cm-sj !cm2/s) (cm2/s) (cm2/s) 1cm2/s) (cm2/s) ~cmj 

2.63E+07 3.61E+08 I 2.00E-05 200 s,ooo 1.72E-02 7.41E-01 1.75E-04 2.74E-03 O.OOE+OO O.OOE+OO 9.73E-06 6.36E-05 200 

Exponent of Infinite 
Average Crack equivalent source Infinite 

Convection Source vapor effective foundation indoor source Unit 
path vapor Crack flow rate diffusion Area of Peclet a11enuation bldg. risk Reference 

length, cone., radius, into bldg., coefficient, cnick, number, CO$llicient, cone .. factor, cone .. 

~ c ....... rcrack Qooll O"' .. k Ac...k exp(Pe1
) a cbuilding URF RIC 

1cml (~mi 1cml (cm3/s) (cm2/s) (cm2) !unitlessl 1unitlessj (µg/ms) (µgtm•r• (mg/m3)' 

200 1.56E+04 0.10 1.87E+01 2.74E-03 7.44E+03 9.91E+03 6.13E-07 9.54E-03 8;8E·06 1.0E-01 

END 

• • 
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IEUBK CHILD LEAD MODEL 
AND 

TRW ADULT LEAD MODEL RESULTS 



Cal.ns of Preliminary Remediation.Goais·(PRGs) • 
Calculations of Blood Lead Concentrations (PbBs) • NWS Charleston· SWMU 17, Surface Soil· Construction Worker 
U.S. EPA Technical Review Workgroup for Lead, Adult Lead Committee 

Version date 05/19/03 

Rretal/matemal 
BKSF 

PbB0 

!Rs x 
IRs+o 

IRs+o Ingested as outdoor soil 

Kso 

AFs.n 

EFs.D 

ATs,D 

PbBadult 

PbBr.ia~ o.95 · · !15th percentile PbB among retilses of adult worken 

Pb~t Target PbB level ofcom:em (t.g., 10 ugldL) 

P(PbBret.I > PbBJ • Probtlbllitr that fetal PbB > PliB,, ~sumin11 lognonnal distribution · % 
Equation I does not apportion e.lposure between soil and dust ingestion (e.lcludes W ,, Ks0 ). 

When !Rs• IRs+o and W5 • LO, the equations yield the same PbBr,.~.o.9« 

•Eauation 1, based on Eq. 1, 2 in USEPA (1996). 

PbB ac1u11 = 
PbB re1aL o.95 = PbBac1utt * (GSD/.645 * R) 

**Eauation 2, alternate approach based on Ea. I, 2, and A-19 in USEPA (1996}. 

PbB adult= PbS*BKSF*([(IRs+0)* AFs*EFs*W s]+[Kso *(1Rs+1>)*(l·W s)* AFo *EFoJ)/365+PbBo 

PbB re1a1 o.95 • PbBadult "' (GSI>; 164
' "' R} 

·Soune: U.S. EPA (1996). Recommendations of the Technical Review Workgroup for Lead 
for an Interim Approach to AS&eAin11 Risks Associated with Adult Expesures to Lead In Soil 

0.9 0.9 
0.4 0.4 0.4 

2.1 2.3 2.1 

1.5 1.7 . 1.5 

0.100 0.100 

0.100 

1.0 

0.7 

0.12 0.12 0.12 

30 30 30 

90 90 90 

1.7 1.9 1.7 

5.() 6.6 5.0 

10.0 10.0 10.0 

0.5% .1.6% 0.5% 

• 

0.9 
0.4 

2.3 

t.7 

0.100 

1.0 

0.7 

0.12 

30 

90 

1.9 

6.6 

10.0 

1.6%. 

Printed 9/23120M 2:42 PM 



Calculations of Preliminary .Remediation Goals (PRGs) 

Calculations of Blood Lead Concentrations (PbBs) • NWS Charleston- SWMU 17, Surface Soil ·Occupational Worker · 
U.S. EPA Technical Review Workgroup for Lead, Adult Lead Committee 

Version date 05/19/03 

· Rretallmalenal x x Fetal/matcmal PbB ratio 

BKSF x x Bioldnelic Slope Factor 

GSD1. Geometric standard deviation PbB 

Pb Bo Baseline PbB 

IRs x Soil In estion rate (includin soil-derived indoor dust) 

lRs+o 
Ws x Wei · ng factor: fraction of IRs+o ingested as outdoor soil 

Kso x Mass fraction of soil in dust 

AFs.o x x 
EFs.o x x u11nc (same for soil and dust) 

ProbablJIW tflllt fetal PbB: > PbB,, l!SS~ing l~rmal distribution 

Equation I does not apportion eitposure between soil and dust ingestion (excludes W 5• Kso). 

When IRs'" IRs.o and Ws • 1.0, the equations yield the same PbB1«a1.M'· 

*Eouation 1, based on Eq.1, 2 In USEPA (1996). 

PbB adu1t = 
PbB rota~ oss = 

**Eouation 2. alternate approach based on Eo, l, 2, and A·19 in l!SEPA (19%) • 
. PbB adult.. PbS*BKSF*([(IRs+0)*AFs*EFs*Ws]+[Kso*0Rs+n)*(l·Ws)*AFo*EF0J)l36S+PbB0 

PbBa<1u1t • (GSD/M' * R) 

Soprce: U.S. EPA f1996). Recommendations of the Technical Review Workgroup for Lead 
for an I. Approach to ASllusin& Risks Assoelatecl with Adult Exposures to Lead In SOil • 

0.4 

2.1 2.3 2.1 

1.5 l.5 

0.050 

0.050 
.. 1.0 

0.7 

0.12 0.12 

0.4 

2.3 
1.7 

Printed 912:42 PM 



• 
Prob. Density (Blood Pb) 

50 

40 

30 

20 

10 

• 

0''-'-~~~~--'==~-'-~~~~~~-'-~~-,-~ 

0 2 4 6 8 10 U W H IB W n ~ 

Blood Pb Cone (ug/dL) 

Cutoff= 10.000 ug/dl 
Geo Mean= 2.455 
GSD= 1.600 
% Above = 0.140 
% Below= 99.860 

Age Range = 0 to 84 months 
Time Step =Every 4 Hours 
Run Mode = Research 

17 ~5s • 
;tfl/6 -::;-7 ~ ~ti //j. 
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EXAMPLE RISK ASSESSMENT CALCULATIONS· 
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CALCULATION WORKSHEET Page 1of2 

CLIENT: 'JOB NUMBER: 
NWS, CHARLESTON, SOUTH CAROLINA 5028 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SOIUSEDIMENT 
FUTURE ADULT RESIDENT 
BASED ON: 
USEPA,DECEMBER1989 
BY: !CHECKED BY: IDATE: 
T.JACKMAN 09/23/05 

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from.incidental ingestion of 
surface soil by the future child resident for the Reasonable Maximum Exposure (AME). 

EQUATION: Csx/RxEFxEDxFlxCF 
JEX=~~~~~~~~-

BWxAT 
Where: 
IEX = estimated exposure intake (mg/kg/day) 
Cs = exposure point concentration in soil/sediment (mg/kg) 
IR = incidental soil ingestion rate (mg/day) 
EF = exposure frequency (days/year) 
ED = exposure duration (years) 
Fl = fraction ingested from contaminated source (unitless) 
CF = conversion factor (1.0E-6 kg/mg) 
BW = body weight (kg) 
AT = averaging time (days) 
CSFo = oral carcinogenic slope factor ((mg/kg/day)"1

) 

RfDo = oral noncarcinogenic reference dose (mg/kg/day) 

RISKS: 
ICLR (Carcinogens) = Intake (mg/kg/day) x Cl;>Fo (mg/kg/dayf 1 

HQ (Noncarcinogens) =Intake (mg/kg/day) I RFDo (mg/kg/day) 

ASSUMPTIONS: 
Cs = 
IR = 
EF = 
ED = 
Fl = 
CF = 
BW = 
ATc = 
ATnc = 
CSFo = 
RfDo = 

0.87 mg/kg 
100 mg/day 
350 days/year 

24 years 
1 

1.0E-06 kg/mg 
70 kg 

25550 days 
8760 days 

Aroc'tor-1254 (surface soil at SWMU 17) 
( 

2 {mg/kg/dayf1 

2.00E-05 (mg/kg/day) 



CALCULATION WORKSHEET Page 2 of 2 

CLIENT: IJOB NUMBER: 
NWS, CHARLESTON, SOUTH CAROLINA. 5028 • 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SOIUSEDIMENT 
FUTURE ADULT RESIDENT 
BASED ON: 
USEPA,DECEMBER1989 
BY: !CHECKED BY: IDATE: 
!f.JACKMAN 09/23/05 

EXAMPLE CARCINOGENIC CALCULATION 

IEXc = 0.87 mg/kg x 100 mg/day x 350 days/year x 24 years x 0.000001 kg/mg 
70 kg x 25550 days 

IEXc = 4.09E-07 mg/kg/day 

ICLR = 4.09E-07 mg/kg/day x 2 (mg/kg/day)-1 = Incremental Lifetime Cancer Risk 

ICLR = 8.2E-07 

EXAMPLE CARCINOGENIC CALCULATION 

IEXnc = 0.87 mg/kg x 100 mg/day x 350 days/year x 24 years x 0.000001 kWmg 
70 kg x 8760 days • IEXnc = 1.19E-06 mg/kg/day 

HQ = 1.19E-06 mg/kg/day I 0.00002 (mg/kg/day)= Hazard Quotient 

HQ = 0.06 

• 
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• 

• 

CALCULATION WORKSHEET Page 1of2 

CLIENT: IJOB NUMBER: 
NWS, CHARLESTON, SOUTH CAROLINA 5028 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SOIUSEDIMENT 
FUTURE ADULT RESIDENT 
BASED ON: 
U.S. EPA, DECEMBER 1989 AND JULY 2004 
BY: 'CHECKED BY: l,DATE: 
T.JACKMAN 09/23/05 

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from dermal contact with 
surface/subsurface soil by the future child resident for the Reasonable Maximum Exposure (AME). 

EQUATION: DEX:_ CsxCFxSAxAFxABSxEFxED 
BWxAT 

Where: 
DEX 
Cs 
CF 
SA 
ABS 
AF 
EF 
ED 
BW 
AT 
CSFd 
RfDd 

RISKS: 

= 
= 
= 
= 
~ 

= 
= 
= 
= 
= 

= 

estimated exposure intake (mg/kg/day) 
exposure point concentration in soil/sediment (mg/kg) 
conversion factor (1.0E-6 kg/mg) 
skin surface available for contact (cm2/day) 
absorption factor (unitless) 
adherence fa~tor (mg/crn2

) 

exposure frequency (days/year) 
exposure duration (years) 
bocfy weight (kg) 
averaging time (days) 
dermal carcinogenic slope factor ((mg/kg/dayf1

) 

dermal noncarcinogenic reference dose (mg/kg/day) 

ICLR (Carcinogens). = Intake (mg/kg/day) x CSFd (mg/kg/dayf1 

HQ (Noncarcinogens) = Jntake (mg/kg/day) I RFDd (mg/kg/day) 

ASSUMPTIONS: 
Cs 
CF = 
SA = 
AF = 
ABS 
EF = 
ED = 
BW = 
ATc = 
ATnc = 
CSFd = 
RfDd = 

0.87 mg/kg 
1.0E-06 kg/mg 

5, 700 cm2/day 
0.07 mg/cm2 

0.14 
350 days/year 

24 years 
70 kg 

25550 days 
8760 days 

Aroclor-1254 (surface soil at SWMU 17) 

2 (mglkg/dayr1 

2.00E-05 (mg/kg/day) 
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CLIENT: IJOB NUMBER: 
NWS, CHARLESTON, SOUTH CAROLINA 5028 • 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL. CONTACT WITH SOIUSEDIMENT 
FUTURE ADULT RESIDENT 
BASED ON: 
U.S. EPA. DECEMBER 1989 AND JULY 2004 . 
BY: !CHECKED BY: 'DATE: 
T.JACKMAN 09/23/05 

EXAMPLE CARCINOGENIC CALCULATION 

DEXc = 0.87 mg/kg x 0.000001 kg/mg x 5700Cm2/da:t x 0.07mglcm2 x 0.14 x 350 days/year x 24 years 
70 kg x 25550 days 

DEXc = 2.28E·07 mg/kg/day 

ICLR = 2.28E-07 mg/kg/day x 2 (mg/kg/day)-1 = Incremental Lifetime Cancer Risk 

ICLR = 4.6E..o7 

EXAMPLE NONCARCINOGENIC CALCULATION 

DEXnc = 0.87 mg/kg x 0.000001 kg/mg x 5700cm2/day x 0;07mg/cm2 x 0.14 x 350 days/year x 24 years 
70 kg x 8760 days • DEXnc = 6.66E-07 mg/kg/day 

HO = 6.66E-07 mg/kg/day I 0.00002 (mg/kg/day) = Hazard Quotient · 

HQ = 0.03 

• 



• 

• 

• 
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CLIENT: IJOB NUMBER: 
NWS, CHARLESTON, SOUTH CAROLINA 15028 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INHALATION OF FUGATIVE DUST EMISSIONS 
AND VOLATILES BY EXCAVATION/CONSTRUCTION WORKERS 
BASED ON: 
USEPA, DEC. 1989 
BY: 'CHECKED BY: 'DATE: 
T.JACKMAN 09/23/05 

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from inhalation of 
fugitive dust and volatiles by an excavation/construction worker 

EQUATION: 
Ca x IR x ET x EF x ED 

BW x AT 
Where: 
IEX 
Ca 
IR 
ET 
EF 
ED 
BW 
AT 
CS Fi 
RfDi 

RISKS: 

IEX = 

= estimated exposure intake {mg/kg-day) 
= exposure point concentration in air {mg/m3) 
= inhlation rate (m3/hr) 
= exposure time {hrs/day) 
= exposure frequency {days/year) 
= exposure duration (years) 
= body weight {kg) 
= averaging time (days) 
= inhalation carcinogenic slope factor (kg-day/mg) 
= inhalation noncarcinogenic reference dose (mg/kg-day) 

ICLR {Carcinogens) =Intake (mg/kg/day) x CSFi (kg-day/mg) 
HQ {Noncarcinogens) =Intake {mg/kg/day) I RFDi {mg/kg-day) 

ASSUMPTIONS: 
Ca = 9.1 BE-04 mg/m3 Trichlorothene (surface soil - SWMU 17) 
IA = 2.5 m3/hr 
ET = 8 hr/day 
EF = 30 days/year 
ED = 1 year 
BW = 70 kg 
ATc = 25550 days 
ATnc = 365 days 
CSFi = 7.00E-03 {kg~day/mg) 

RfDi = 1.70E~01 mg/kg-day 
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CLIENT: IJOB NUMBER: 
NWS, CHARLESTON, SOUTH CAROLINA 5028 • 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INHALATION OF FUGATIVE DUST EMISSIONS 
AND VOLATILES BY EXCAVATION/CONSTRUCTION WORKERS 
BASED ON: 
USEPA, DEC. 1989 
BY: 'CHECKED BY: · IDATE: 
T.JACKMAN 09/23/05 

EXAMPLE CARCINOGENIC CALCULATION 

IEXc = 9.2E-04 mg/m3 x 2.5 m3/hr x 8 hr/day x 30 days/year x 1 year 
70 kg x 25550 days 

IEXc = 3.0SE-07 mg/kg-day 

ICLR = 3.0BE-07 mg/kg-day x 0.007 (kg-day/mg) = Incremental Lifetime Cancer Risk 

ICLR = 2.2E-o9 

EXAMPLE NONCARCINOGENIC CALCULATION • IEXnc = 9.2E-04 mg/m3 x 2.5 m3/hr x 8 hr/day x 30 days/year x 1 year · 
70 kg x 365 days 

IEXnc = 2.16E-05 mg/kg-day 

HQ = 2.16E-05mglkg,.day/1.7E-01 mg/kg-day 

HQ - 1.3E-04 

• 



• 

• 

• 
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CLIENT: IJOB NUMBER: 
NWS, CHARLESTON, SOUTH CAROLINA 5028 
SUBJECT: 
ESTIMATION OF AMBIENT AIR CONCENTRATIONS RESULTING FROM FUGITIVE DUST EMISSIONS 
AND VOLATILIZATION FROM SOIL FOR EXCAVATION/CONSTRUCTION WORKERS 
BASED ON: 
U.S. EPA 1996 
BY: 'CHECKED BY: IDATE: 
T.JACKMAN 09/23/05 

PURPOSE: To calculate ambient air concentrations resulting from fugitive dust and volatilization 
from surface soil. 

RELEVANT EQUATIONS: 

Gair= Cs x (1/PEF + 1NF) 

Where: 
Gair 
Cs 
PEF 

= 
= 
= 

Chemical concentration in air (mg/m3) 
Chemical concentration in soil (mg/kg) 
Particulate emission factor (m3/kg) 

VF = Volatilization factor (m3/kg) - Calculated on USEPA Soil Screening Guidance Website 

ASSUMPTIONS: 
Cs = 3~2 mg/kg Chemical: Trichloroethene 
PEF = 1.27E+06 m3/kg 
VF = 3500 m3/kg 

Csat (1.10E+03 mgll)/(1.5 g/cm3) x [(0.996 cm3/g) x (1.5 g/cm3) + (0.15 + 4.22E-01x0.284)] 

Csat = 1.29E+03 mg/kg 

. Csat is greater than Cs, therfore use Cs in calculation of air concentration. 

Gair = 3.2 mg/kg x [(1/1.27E+06 m3/kg) + (1/ m3/kg)J 

Gair = 9.18E-04 mg/m3 

9/23/2005 
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CLIENT: 'JOB NUMBER: 
NWS, CHARLESTON, SOUTH CAROLINA 5028 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INGESTION OF GROUNDWATER 
FUTURE ADULT RESIDENT 
BASED ON: 
USEPA, DECEMBER1989 
BY: CHECKED BY: DATE: 

Ir. JACKMAN 09/23/05 

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from ingestion of 
groundwater by the future adult resident (AME). 

EQUATION: JEX= CgwxCFxJRgwxEFxED 

BWxAT 
Where: 
IEX 
Cgw 
CF 

. IRgw 
EF 
ED 
BW 
AT 
CSFo 
RfDo 

RISKS: 

= estimated exposure intake {mg/kg/day) 

= exposure point concentration in groundwater (µg/L) 

= conversion factor (1.0E-3 mg/µg) 

= ingestion rate (l/hour) 

= exposure frequency (days/year) 

= exposure duration (years) 

= body weight (kg) 

- averaging time {days) 

= oral carcinogenic slope factor ({mglkg/dayr1
) 

= oral noncarcinogenic reference dose (mg/kg/day) 

ICLR {Carcinogens) =Intake (mg/~day) x CSFo {mg/kg/dayr1 

HQ (Noncarcinogens) = lntake {mg/kg/day) I RFDo (mg/kg/day) 

ASSUMPTIONS: 
Cgw = 1.40E+02 µg/L 1,1,2,2-Tetrachloroethane {SWMU 17) 
IRgw = 2 Uday 
CF = 1.0E-03 mg/µg 
EF = 350 days/year 
ED = 24 years 
BW = 70 kg 
ATc = 25,550 days 
ATnc = 8,760. days 

CSFo = 2.00E-01 (mg/kg/dayr1 

RfDo = 6.00E-02 (mg/kg/day) 

• 

• 

• 
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CLIENT: IJOB NUMBER: 
NWS, CHARLESTON, SOUTH CAROLINA 5028 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INGESTION OF GROUNDWATER 
FUTURE ADULT RESIDENT 
BASED ON: 
USEPA, DECEMBER 1989 
BY: 'CHECKED BY: IDATE: 
tT. JACKMAN 09/23/05 

EXAMPLE CARCINOGENIC CALCULATION 

IEXc = 140 mg/L x 0.001 mg/mg x 2 Uday x 350 days/year x 24 years 
· 70 kg x 25550 days · 

IEXc = 1.32E-03 mg/kg/day 

ICLR = 1.32E-03 mg/kg/day x 0.2 (mg/kg/day)-1 = Incremental Lifetime Cancer Risk 

ICLR = 2.6E-04 

• EXAMPLE NONCARCINOGENIC CALCULATION 

IEXnc = 140 mg/L x 0.001 mg/mg x 2 Uday x 350 days/year x 24 years 
70 kg x 8760 days 

IEXnc = 3.84E-03 mg/kg/day 

HQ = 3.84E-03 mg/kg/day I 0.06 (mg/kg/day) = Hazard Quotient 

HQ = 6.4E-02 

• 
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CLIENT: 'JOB NUMBER: 
NWS, CHARLESTON, SOUTH CAROLINA 5028 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH GROUNDWATER OR 
SURFACE WATER - FUTURE ADULT RESIDENT 
BASED ON: 
U.S. EPA, DECEMBER1989ANDJULY2004 
BY: ICHECKED BY: IDATE: 
T.JACKMAN 09/23/05 

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from dermal contact with 
groundwater by the future adult resident. 

EQUATION: DAewnt x EV x ED x EF x A 
DAD = 

RISKS: 
ICLR (Carcinogens) · =DAD (mg/kg/day) x CSFd (mglkg.ldayr1 

HQ (Noncarcinogens) = DAD (mg/kg/day) I RFDd (mglkg.lday) 

EQUATIONS for DAevent: 

For lnorganics: 

DA event = (Kp) (Cgw) Ct event) 

For Omani~: . · ( ~ 

lfrevenr<t ,then: DAevem=FA(2 KpJ<Cgw><CF) v----:---J 

( 
. ( 2 )) • tevent I+ 3B +3 B · 

If tevent > t ,then : DA event= FA( K p X C gw)(CF) --+ 2 t' 2 
· l+B . (J+B) ' 

• 

• 

• 



• 

• 

• 
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CLIENT: 'JOB NUMBER: 
NWS, CHARLESTON, SOUTH CAROLINA 5028 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH GROUNDWATER OR 
SURFACE WATER-FUTURE ADULT RESIDENT 
BASED ON: 
U.S. EPA, DECEMBER 1989 AND JULY 2004 
BY: 
T.JACKMAN 

ICHECK~D BY: 

Where: 
FA 
Kp 
Cgw 
tevent 
CF 
t* 
t 

B 

= fraction absorbed (dimensionless) 
= permeability coefficient from water (cm/hr) 
- concentration of chemical in groundwater (mg/L) 
= duration of event (hr/event) 
= conversion factor (0.001 LJcm3

) 

= time it takes to reach steady-state (hr/event) 
= lag time (hr/event) 
= Bunge Model Constant (dimensionless) 

EXAMPLE CALCULATION OF DAevent 

ASSUMPTIONS: 

1
1

DATE: 
09/23/05 

Cgw = 1.40E-01 mg/L 1, 1,2,2-Tetrachloroethane (SWMU 17 groundwater) 
Kp = 6.94E-03 cm/hr 
tevent = 0.33 hr/event 
CF = 0.001 LJcm3 

t* = 2.24E+OO hr/event 
t = 9.31E-01 hr/event 
B = 3.46E-02 
FA = 1 

tevent < t*, therefore, 

DAevent = 

J 
DAevent = 

1 x (2 x 0.00694 cm/hr) (0.14 mg/l) (0.001 Llcm3) x 

6 x 0.931 hr/event x 0.33 hr/event 
7t 

1.49E-06 mg/cm2-event 

RISK CALCULATIONS 

ASSUMPTIONS: 

A = 18,000 cm2/day 
EV = 1 event/day 
ED = 24 years 
EF = 350 days/year 
BW = 70 kg 
ATc = 25550 days 
ATnc = 8760 days 



CSFd = 2.00E-01 (mg/kg/day)"1 

RfDd = 6.00E-02 (mg/kg/day) 
CALCULATION WORKSHEET Page 3 of 3 • 
CLIENT: 'JOB NUMBER: 
NWS, CHARLESTON, SOUTH CAROLINA 5028 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH GROUNDWATER OR 
SURFACE WATER - FUTURE ADULT RESIDENT 
BASED ON: 
U.S. EPA, DECEMBER 1989 AND JULY 2004 
BY: 'CHECKED BY: IDATE: 
T.JACKMAN 09/23/05 

EXAMPLE CARCINOGENIC CALCULATION 

DADc = 1.49E-06 mg/cm2-event x 1 event/day x 24 years x 350 days/year x 18000 cm2/day · 
70 kg x 25550 days · 

DADc = 1.3E-04 mg/kg/day 

DADc = 1.26E-04 mg/kg/day x 0.2 (mg/kg/day)-1 = Incremental Lifetime Cancer Risk 

tCLR = 2.SE--05 

EXAMPLE NONCARCINOGENIC CALCULATION 

1.49E-06 mg/cm2-event x 1 event/day x 24 years x 350 days/year x 18000 cm2/day • DADnc = 
70 kg x 8760 days 

DADnc = 3.7E-04 mg/kg/day 

HQ = 3.67E-04 mg/kg/day I 0.06 (mg/kg/day) = Hazard Quotient 

HQ = 6.1E-03 

• 



• 

• 

• 
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CLIENT: IJOB NUMBER: 
NWS, CHARLESTON, SOUTH CAROLINA 15028 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INHALATION OF VAPORS FROM GROUNDWATER 
VIA VAPOR INTRUSION BY FUTURE ADULT RESIDENTS ' 
BASED ON: 
USEPA, DEC. 1989 
BY: 'CHECKED BY: IDATE: 
T.JACKMAN 9/23/2005 

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from inhalation of 
volatiles in indoor air by future adult residents 

EQUATION: 
Ca x IR x ET x EF x ED 

IEX = ----------

Where: 
IEX 

Ca 
IA 
ET 
EF 
ED 
BW 
AT 
CS Fi 
AfDi 

RISKS: 

= 

= 

= 
= 
= 
= 
= 
= 
= 
= 

BW x AT 

estimated exposure intake (mg/kg-day) 
exposure point concentration in air (mg/m3

) calculated by Johnson and Ettinger Model . 
inhlation rate (m3/hr) 
exposure time (hrs/day) 
exposure frequency (days/year) 
exposure duration (years) 
body weight (kg) 
averaging time (days) 
inhalation carcinogenic slope factor (kg-day/mg) 
inhalation noncarcinogenic reference dose (mg/kg-day) 

IClR (Carcinogens) =Intake (mg/kg/day) x CSFi (kg-day/mg) 
HQ (Noncarcinogens) =Intake (mg/kg/day) I RFDi (mg/kg-day) 

ASSUMPTIONS: 

Ca = 8.5E-01 mg/m3 TCE (SWMU 17) 
IA = 0.833 m3/hr 
ET = 24 hr/day 
EF = 350 days/year 
ED = 24 years 
BW = 70 kg 
ATc = 25550 days 
ATnc = 8760 days 
CS Fi = 0.007 (kg-day/mg) 
RfDi = 0.17 mg/kg-day 
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CLIENT: IJOB NUMBER: 
NWS, CHARLESTON, SOUTH CAROLINA 5028 • 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INHALATION OF VAPORS FROM GROUNDWATER 
VIA VAPOR INTRUSION BY FUTURE ADULT RESIDENTS 
BASED ON: 
USEPA, DEC. 1989 
BY: 'CHECKED BY: · 'DATE: 
T.JACKMAN 9/23/2005. 

EXAMPLE CARCINOGENIC CALCULATION 

IEXc = 8.5E-01 mg/m3 x 0.833 m3/hr x 24 hr/day x 350 days/year x 24 years 
70 kg x 25550 days 

IEXc = 7.95E-02 mg/kg-day 

ICLR = 7.95E-02 mg/kg-day x 0.007 (kg-day/mg)= Incremental Lifetime Cancer Risk 

ICLR = 5.&E-04 

EXAMPLE NONCARCINOGENIC CALCULATION • . IEXnc = 8.5E-01 mg/m3 x 0.833 m3/hr x 24 hr/day x 350 days/year x 24 years 
70 kg x 8760 days 

IEXnc = 2.32E-01 mg/kg-day 

HQ = 2.32E-01 mg/kg-day/ 1. 7E-01 mg/kg-day 

HQ = 1.4E+OO 

• 



• 

• 

• 
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CLIENT: IJOB NUMBER: 
NWS, CHARLESTON, SOUTH CAROLINA 5028 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SURFACE WATER 
ADOLESCENT TRESPASSER 
BASED ON: 
USEPA, DEC. 1989 
BY: rcHECKED BY: IDATE: 
!r. JACKMAN . 09/23/05 

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from incidental ingestion of 
surface water by an adolescent trespasser. 

EQUATION: 
Csw x CF x CRsw x ET x EF x ED 

IEX =-----------

Where: 
IEX 
Csw 
CF 
CRsw 
ET 
EF 
ED 
BW 
AT 
CSFo 
RfDo 

RISKS: 

= 
= 
= 
= 
= 
= 
= 
= 
= 

= 

BWxAT 

estimated exposure intake (mg/kg/day) 
exposure point concentration in surface water (ug/L) 
conversion factor (1.0E-6 kg/mg) 
contact rate (L/hour) 
exposure time (hours/day) 
exposure frequency (days/year) 
exposure duration (years) 
body weight (kg) 
averaging time (days) 
oral carcinogenic slope factor ((mg/kg/dayr1

) 

oral noncarcinogenic.reference dose (mg/kg/day) 

ICLR (Carcinogens) = Intake (mg/kg/day) x CSFo (mg/kg/dayr1 

HQ (Noncarcinogens) = Intake (mg/kg/day) I RFDo (mg/kg/day) 

ASSUMPTIONS: 
Csw = 0.7 ug/L Tetrachloroethene (SWMU 16) 
CRsw = 0.01 Uday 
CF = 1.0E-03 mg/ug 
ET = 1.5 hours 
EF = 30 days/year 
ED = 10 years 
BW = 45 kg 
ATc = 25,550 days 
ATnc = 3,650 days 
CSFo = 0.54 (mg/kg/dayr1 

RfDo = 0.01 (mg/kg/day) 
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CLIENT: IJOB NUMBER: 
NWS, CHARLESTON, SOUTH CAROLINA 5028 • 
SUBJECT: 
!CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SURFACE WATER 
~DOLESCENT TRESPASSER 
BASED ON: 
USEPA, DEC. 1989 
BY: !CHECKED BY: IDATE: 
IT. JACKMAN 09/23105 

EXAMPLE CARCINOGENIC CALCULATION 

IEXc = · 0.7 ug/l x 0.001 mg/ug x 0.01 lJday x 1.5 hours x 30 days/year x 10 years 
45 kg x 25550 days 

IEXc = 2.74E-Q9 mg/kg/day 

ICLR = 2.74E-09 mg/kg/day x 0.54 (mg/kg/day)-1 =Incremental Lifetime Cancer Risk 

ICLR = 1.SE-09 

EXAMPLE CARCINOGENIC CALCULATION 

IEXnc = 0. 7 ug/L x 0.001 mg/ug x 0.01 lJday x 1.5 hours x 30 days/year x 10 years 
45 kg x 3650 days • 

IEXnc = 1.92E-08 mg/kg/day 

HQ = 1.92E-08 mg/kg/day I 0.01 (mg/kg/day) = Hazard Quotient 

HQ = 1.9E-OS 

• 



• 

• 

EXAMPLE CALCULATION - VAPOR CONCENTRATION OF TCE IN A TRENCH 
CONSTRUCTION WORKER SCENARIO 
SWMU 17 - OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

Ctrench = CGW x VF 

Where: 

Ctrench = concentration of contaminant in the trench µg/m3 

CGW = concentration of contaminant in groundwater µg/L 

VF = volatilization factor Um3 

1. Calculate kiG (gas-phase mass transfer coefficient of component il 

kiG = (MWH20/MWi)0
·
335 x (T/298)1

·
005 x kG, H20 

Where: 

kiG = gas-phase mass transfer coefficient of component i cm/s 
MW H20 = molecular weight of water = 18 g/mol 

131.39 g/mol MWpce = mofecufar weight of PCE = 

4.28E-01 cm/s 

2. Calculate kiL (liquid-phase mass transfer coefficient of component i) 

kil = (MWO,jMWi)o.s x (T /298) x kl, 0 2 

Where: 
kil = liquid-phase mass trarisf er coefficient of component i cm/s 
MW02 =molecular weight of 0 2 = · 32 g/mol 

MWpeE=molecularweightof PCE = 131.39 g/mol 

T = average system absolute temperature = 298 
kl, 0 2 = liquid-phase mass transfer coefficient of oxygen at 25°C cm/s = 0.002 cm/s 

kil = (321165.83)65 x (298/298)x 0.002 crn/s = 9.87E-04 crn/s 

GWConstWTrenchExCalcSWMU17.xls Page 1of2 9t23/2005 2:59 PM 



EXAMPLE CALCULATION - VAPOR CONCENTRATION OF TCE IN A TRENCH 
CONSTRUCTION WORKER SCENARIO 
SWMU 17 - OLD SOUTHSIDE MISSILE AND WASTE OIL DISPOSAL AREA 

3. Calculate Ki (overall mass transfer coefficient of contaminant) 

Ki = 1 I {(1/kiL) + [(RT) I (Hix kiG)]} 

Where: 

kiL = liquid-phase mass transfer coefficient of i cm/s = 

R =ideal gas constant atm-m3/mole-°K = 
T = average system absolute temperature = 

Hi= Henry's Law constant of PCE (atm-m3/mol) = 
KiG = gas-phase mass transfer coefficient of i cm/s 

9.87E-04 

8.20E-05 
298 

1.03E-02 
4.28E-01 

Ki= 1 / {(1/8.79E-4) + [(298 x 8.2E-5) I (1.84E-2 x 0.396)} = 

4. Calculation of VF (Volatilization Factor l 

VF = ( Ki x A x F x 10-3 x 104 x 3,600 ) I ( ACH x V ) 

Where: 

VF = volatilization factor (L/m3
) 

9.82E-04 cm/s 

Ki = overall mass transfer' coefficient of contaminant = 

A = area of the trench = 

9.82E-o4 cm/s 

8.18 m2 

F =fraction of floor through which contaminant can enter (unitless) = 

ACH = air changes per hour = 

V = volume of trench = 

10-3 =conversion factor L/cm3 

104 =conversion factor cm2/m2 

3,600 = conversion factor seconds/hr 

0.001 
10000 
3600 

VF= ( 9.82E-4x8.18x1x10-3 x 104 x 3,600) I ( 360 x 24.92) = 

1 
360 h"1 

24.92 m3 

3.22E-02 Um3 

5. Calculation of C,repcb (concentration of contaminant in the trench) 

Where: 

C1renct1 = concentration of contaminant in the trench (µg/m3
) 

CGw = concentration of TCE in groundwater= 

VF = volatilization factor = 

C1rench = 130,000 ug/L x 3.22E-o2 Um3 = 4.19E+03 IJ9{m3 

GWConstWTrenchExCalcSWMU17.xls Page 2 of 2 

130,000 µg/L 

3.22E-02 L/m3 

9/23/2005 2:59 PM 

• 

• 

• 
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APPENDIX G.1 
PHYSICAL AND CHEMICAL CHARACTERISTICS OF ECOLOGICAL COPC 

CLASSES 
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APPENDIX G.1 

This appendix presents a discussion· of the different chemical classes that were detected at 

SWMUs 16 and 17, including toxicity information, potential food chain and trophic transfer, and 

bioaccumulation potential. Table E.1-1 presents the bioaccumulation factors (BAFs) that were 

used in the surrogate species' food-chain models for the individual constituents that were 

detected at SWMUs 16 and 17. The sources for most ofthe BAFs are presented in Section 7.5.2 

of the SERA, while the text below discusses some additional sources of the BAFs, where 

necessary. Note that dry weight BAFs were used for this SERA. 

Volatile Organic Compounds 

voes are usually very mobile in the environment· because they are poorly adsorbed to soil and 

sediment particles. Also, because they are very volatile, they typically are only detected in 

surface water, surface soil, and sediment at low concentrations. 

Most VOes have very littre potential to bioaccumulate in ecological receptors; therefore, 

biomagnification thr9ugh the food chain does not appear to be significant. voes are not 

expected to. biomagnify in plants and are typically only toxic to ecological receptors at relatively 

high concentrations. 

Semivolatile Organic Compounds. 

The most common semivolatile organic compounds that are found at naval facilities include 

polynuclear aromatic hydocarb6ns (PAHs) and phthalates. PAHs are a diverse group of 

compounds consisting of two or more substituted and unsubstituted polynuclear aromatic rings 

formed by the incomplete combustion of carbonaceous materials. PAHs are ubiquitous in the 

modem environment and are common constituents of coal tar, soot, vehicle exhaust, cigarette 

smoke, certain petroleum products, road tar, mineral oils, creosote, and many cooked foods. 

PAHs also are released to the environment through natural sources such as volcanoes and forest 

fires. 

PAHs are transferred from surface water by volatilization and sorption to settling particles. Th.e 

compounds are transformed in surface water by photo-oxidation, chemical oxidation, and 

microbial metabolism (ATSDR, 1989a). In soil and sediments, microbial metabolism is the major 

process for degradation of PAHs (ATSDR, 1989a). Although PAHs accumulate in terrestrial and 

aquatic plants, many organisms· are able to metabolize and eliminate these compounds. 

• Vertebrates can readily metabolize PAHs, but lower forms (insects and worms) cannot 



metabolize PAHs as quickly. However, food chain uptake does not appear to be a major 

exposure source to PAHs for aquatic animals (ATSDR, 1989a). 

PAHs vary substantially in their toxicity to aquatic organisms. In general, toxicity increases as 

molecular weight increases, with the exception of some high molecular weight PAHs that have 

low acute toxicity. Most species of aquatic organisms rapidly accumulate PAHs that occur·at low 

concentrations in the ambient medium. However, uptake of PAHs is highly species-specific, it is 

higher in algae, mollusks, and other species that are incapable of metabolizing PAHs (Eisler, 

1987). The ability offish to metabolize PAHs may explain why benzo(a)pyrene is frequently not 

detected or is found at only very low levels in fish from environments heavily contaminated with 

PAHs (ATSDR, 1989a). 

Few generalizations can be made about the ecotoxicity of PAHs because of the extreme 

variability in toxicity and physiochemical properties of PAHs. Adverse impacts to plants from 

PAHs, however, are rare (Eisler, 2000). In most animal species, PAHs are metabolized by a 

mixed-function oxidase enzyme system into intermediates that may be toxic, mutagenic, or 

carcinogenic to the host. Some invertebrate species cannot efficiently metabolize PAHs (Eisler, 

2000), and PAHs can be chronically toxic to invertebrates, but overall, very little is known about 

the toxicological mechanisms of PAHs in invertebrates (Erstfield and Snow-Ashbrook, 1999) . 

PAHs can bind to cellular macromolecules and thereby disrupt their function in higher level 

organisms such as mammals and birds. Biological macromolecules include polymers of 

carbohydrates (e.g., starch), amino acids (proteins), and nucleotides (e.g., DNA). The cellular 

functions of these polymers include structure, energy storage, energy transfer, material transport, 

and the storage and transmittal of genetic information. PAHs show little tendency to biomagnify 

in the food web (Eisler, 2000). USEPA Region IV considers the potential toxicity of PAHs via the 

terrestrial food web to be generally negligible unless PAHs are present at extremely high 

concentrations (i.e., percent levels: 10,000 mg/kg) in soil. Microbial metabolism is· the major 

process for degradation of PAHs in soil (ATSDA, 1997). 

Phthalates are semivolatile organic compounds that are used in production of plastics (ATSDR, 

1993). Most phthalates are expected to sorb to soil or sediment particles after their release 

because of their high Log Koc values (Howard, 1989). Some phthalates may bioconcentrate in 

aquatic organisms [Spectrum Laboratories, 1999; Howard, 1989; ATSDR, 1989a]. In general, 

phthalates have a. low acute toxicity to animals (Amdur et al., 1991 ). Chronic oral exposures, 

however, have been shown to result in liver toxicity in mammals. Ingested phthalates metabolize 

to monoesters in the gut and are subsequently absorbed. · Following absorption, phthalates 

• 

• 

distribute primarily to the liver and kidneys and may, in some species, concentrate in the· testes • 



• (Rhodes et al., 1986). Liver carcinogenesis has been observed (ATSDR, 1997). Many receptors 

are able to metabolize and excrete phthalate esters, so their ability to bioaccumutate varies 

among species. Detailed ecotoxicity data for birds, plants, and invertebrates plants could not be 

located. 

Explosives 

Some of the more common explosives include nitroaromatic compounds such as 2,4,6-

trinitrotoluene, hexahydro-1,3,5-trinitro-1,3,5-triazine, octahydro-1,3,5, 7-tetranitro-1,3,5-

tetrazocine, N-methyl-N,2,4,6-tetranitroaniline, and associated by-products and degradation 

products that may have been released to the environment during manufacturing and load, 

assembly, and pack processes at military facilities (Talmage et al., 1999). These explosives are 

moderately to highly toxic to freshwater organisms, with chronic screening values less than 1 

mg/L, although some of the screening values are low because of the conservative methods used 

to develop them based on an absence of data (Talmage et al., 1999). Available data indicate that 

none of the compounds are expected to bioconcentrate (Talmage et al., 1999). Most of the 

explosives do not appear to be highly toxic to mammals. Terrestrial reference values (TRVs) are 

greater than 1 mg/kg-day. 

• Explosives have little to moderate potential to adsorb to soil and sediment (Talmage et al., 1999). 

• 

Therefore, explosives will have moderate to high mobility in soils and sediment, and most of the 

explosives will be found in the water column (Talmage et al., 1999). 

Pesticides 

Pesticides are used to control pestiferous invertebrates and, therefore, they are toxic t() many soil 

and aquatic invertebrates. In addition, many pesticides are toxic to ecological receptors at higher 

trophic levels such as mammals and birds. For example, DDT compounds have been linked to 

eggshell thinning and subsequent decreased survival of several birds of prey (such as eagles and 

falcons). Other pesticides such as chlordanes, dieldrin, aldrin, endrin, and heptachlor are also 

very toxic to mammals and birds (Newell et al., 1987). 

Organochlorine insecticides. suc::h as DDT, chlordane, aldrin, dieldrin, heptachlor, endosutfan, and 

endrin and their associated breakdown products generally degrade very slowly and tend to be 

soluble in lipids. These result· in bioaccumulation and possible increases in concentrations 

through food webs (Newman, 1998). Pesticides have high Log Koc values so they are expected 

to sorb strongly to soil and sediment particles when released to the environment. Consequently, 



these compounds may migrate from their site of application when the soil is eroded, atthough 

they will not have a tendency to leach to groundwater. 

DDT, DOE, and DDD are highly lipid soluble, which combined with an extremely long haH-life, 

results in bioaccumulation (ATSDR, 1989b}. When present in ambient water, DDT and its 

metabolites are concentrated in freshwater and· marine plankton, insects, mollusks, and other 

invertebrates and fish (ATSDR, 1989b). A ·progressive accumulation of residues may result in 

high levels of residues in organisms at the top of the food chain (ATSDR, 1989b). Moderate to 

significant bioconcentration in aquatic species has been reported for dieldrin, with 

bioconcentration factors (BCFs) ranging from 100 to 10,000 (Howard, 1991 ). Heptachlor also has 

been reported to bioconcentrate in aquatic species, with bioconcentration factors in fish up to 

about 20,000 (Howard, 1991 ). 

Soil to earthworm BAFs for pesticides were calculated from field studies summarized in various 

studies. BAFs were calculated by dividing the worm concentration by the soil concentration (if the 

BAFs were not calculated within the study). The BAFs were either presented on a wet weight or 

dry.weight basis, Wet weight BAFs were derived by multiplying the dry weight BAF by 0.16, 

which is· the percent solids of soil i~vertebrates (Sample et. al., 1997), while dry weight BAFs 

were derived by dividing the wet weight BAF by 0.16. An average BAF was calculated for each 

pesticide when data from more than one study were available. The average BAFs were used for 

both the conservative and average food chain models. 

The term polychlorinated biphenyls (PCBs) commonly refers to a variety of mixtures of individual 

biphenyl isomers,. each consisting .of two joined benzene rings and up to 10 chlorine atoms. 

Mixtures of these isomers are known by their commercial designation of Aroclor.· This trade· 

name is followed by a four-digit number; the first two numbers indicate the type of isomer mixture 

and the last two numbers indicate the approximate weight percent of chlorine in the mixture 

(USEPA, 1965). 

PCBs released into water adsorb to sediments and other organic matter. Typically, PCB 

concentrations are greater in the sediment and suspended material than in the water column. 

Substantial quantities of PCBs in aquatic sediments can act as an environmental reservoir from 

which PCBs may be released slowly over a long period of time (ATSDR, 1969c). For PCBs that 

exist in the dissolved state in water, volatilization becomes the primary fate process (USEPA, 

1985). 

• 

• 

• 



• 

• 

• 

Degradation of PCBs in the environment is dependent upon the degree of chlorination . 

Generally, the more chlorinated the PCB molecule, the more persistent it will be in the 

environment. Factors that determine biodegradability include the amount of chlorination, 

concentration, type of microbial population, available nutrients, and the temperature (ATSDR, 

1989c). 

Because PCBs are highly lipophilic, they can bioaccumulate in the lipid portions of animals. 

Bioconcentration factors in the thousands have been reported for various aquatic species (Eisler, 

1986a). PCBs can also accumulate in upper trophic level animals such as piscivorous birds and 

mammals that feed on contaminated prey items (Eisler, 1986a). 

Adverse effects of PCBs on terrestrial wildlife include increased mortality, reproductive effects, 

and behavioral effects (USEPA, 1985). As a group, birds are more resistant to acutely toxic 

effects of PCBs than mammals (Eisler, 1986a). Among sensitive avian species, PCBs disrupt the 

normal pattern of growth, reproduction, metabolism, and behavior (Eisler, 1986a). Of the 

mammals, the mink is the most sensitive wildlife species tested for which data are available 

(Eisler, 1986a). Impacts to mink include anorexia, weight loss, lethargy, reproductive effects, and 

death (Eisler, 1986a) . 

Metals 

Many metals occur naturally at various cpncentrations in the surface water and sediment primarily . 
to chemical weathering of rocks and fallout from volcanoes. Most metals are toxic to aquatic (i.e., 

fish, benthic invertebrates) and terrestrial (i.e., plants, soil invertebrates, vertebrates) ecological 

recept~rs above · certain concentrations, with some metals being more toxic at lower 

concentrations than others. Also, different chemical forms of the metals may be more toxic than 

others. For example; hexavalent chromium is typically more toxic than trivalent chromium, and 

methylmercury is more toxic than inorganic mercury. In addition, the toxicity of several metals 

(cadmium, chromium, copper, lead, nickel, silver, and zinc) to aquatic receptors in freshwater 

systems decreases with increasing water hardness. 

For several metals, the Eco SSL Guidance referenced a document prepared by Sample et al., 

(1998), which presented soil to biota BAFs. These BAFs were used to predict the tissue 

concentrations in the small mammals from the chemical concentrations in the soil. The 90lh 

percentile BAF from Sample et al., (1998) was used for the conservative food chain model and 

the median BAF was used for the average food chain model . 
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TABLEG.1-1 

DRY WEIGHT BAFS AND/OR BSAFS FOR PLANTS, EARTHWORMS, FISH, AND SEDIMENT INVERTEBRATES 
NWS CHARLESTON 

CHARLESTON, SOUTH CAROLINA 

PlantBAFs Earthworm BAFs I Fish BSAFs I Sediment Invertebrate BSAFa 
Chemicals I Conservative I Averaae I Conservative I Averaae Conservative I Average Conservative Averaae 
Pesticides/ PCBa 
4,4'·DDD 1.60E·02 1.60E·02 1.30E+01 1.30E+o1 2.80E·01 2.60E-01 1.00E+OO 1.00E+OO 
4,4'·DDE 1.90E·02 1.90E-02 1.30E+01 1.30E+01 7.70E+OO 7.70E+OO 1.00E+OO 1.00E+OO 
4,4'·DDT 7.SOE-03 7.80E·03 1.30E+01 1.30E+01 1.67E+OO 1.67E+OO 1.00E+OO 1.00E+OO 
Aldrin 6.90E·01 6.90E·01 3.30E+o0 3.30E+OO 1.BOE+OO 1.SOE+OO 1.00E+oo 1.00E+OO 
Aloha-Chlordane 2.50E·02 2.50E·02 5.00E+OO 5.00E+OO 4.77E+OO 4.77E+OO 1.00E+OO 1.00E+oO 
Aroc:lor-1242 1.60E·01 1.60E·01 1.59E+01 6.67E+OO 1.85E+OO 1.85E+OO 6.41E+01 3.62E+01 
Aroclor· 1248 1.60E-02 1.60E-02 1.59E+01 6.87E+OO 1.85E+OO 1.85E+OO 6;41E+01 3.62E+01 
Aroc:lor· 1254 1.30E·02 1.30E·02 1.59E+01 6.67E+OO 1.85E+OO 1.85E+OO 6.41E+01 3.62E+01 
Aroclor-1260 2.90E·03 2.90E·03 1.59E+01 6.87E+OO 1.85E+OO 1.85E+OO 6.41E+01 3.62E+01 
Gamma-Chlordane 2.50E·02 2.50E·02 5.00E+OO 5.00E+OO 2.22E+OO 2.22E+OO 1.00E+OO 1.00E+OO 
Heotachlor 1.20E·01 1.20E·01 1.00E+01 1.00E+01 1.SOE+OO 1.SOE+OO 1.00E+OO 1.00E+OO 
Endrin Aldehvde 8.20E-02 8.20E-02 3.60E+OO 3.BOE+oO 1.SOE+OO 1.80E+OO 1.00E+OO 1.00E+oo 
Endrln Ketone 8.20E·02 8.20E·02 3.60E+OO 3.60E+OO 1.80E+OO 1.BOE+OO 1.00E+OO 1.00E+OO 
aloha·BHC 2.10E·01 2.10E·01 5.00E+OO 5.00E+OO 1.SOE+OO 1.SOE+OO 1.00E+OO 1.00E+OO 
delta·BHC 9.00E·01 9.00E·01 5.00E+OO 5.00E+OO 1.SOE+OO 1.SOE+OO 1.00E+OO 1.00E+OO 
aamma·BHC !Llndanel .2.70E·01 2.70E·01 5.00E+OO 5.00E+OO 1.SOE+oo 1.SOE+OO 1.00E+OO 1.00E+OO 

anl nor111 ca 
Arsenic 1.10E+OO 3.75E·02 5.23E·01 2.24E-01 1.00E+OO 1.00E+OO 6.90E·01 1.43E·01 
Cadmium 3.25E+OO 5.86E-01 4.07E+o1 7.71E+OO 1.00E+OO 1.00E+OO 7.99E+OO 6.00E·01 
Chromium 8.39E·02 4.10E·02 3.16E+OO 3.06E·01 1.00E+OO 1,0QE+OO 4.68E·01 1.00E·01 
Coo0t0r 6.25E·01 1.24E·01 1.53E+OO 5.15E-01 1.00E+OO 1.00E+OO 5.25E+OO 1.56E+OO 
Lead 4.68E-01 3.89E·02 1.52E+OO 2.66E·01 1.00E+OO 1.00E+OO 6.07E-01 7.10E·02 
Mercurv 5.00E+OO 6.52E·01 2.06E+01 1.69E+OO 1.00E+OO 1.00E+OO 2.87E+OO 1.14E+OO 
Nickel 1.41E+OO 1.80E·02 4.73E+OO 1.06E+OO 1.00E+OO 1.00E+OO 2.32E+OO 4.86E·01 
Selenium 3.01E+OO 6.72E·01 1.34E+OO 9.85E·01 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 
Zinc 1.82E+OO 3.66E·01 1.29E+01 3.20E+OO 1.00E+OO 1.00E+OO 7.53E+o0 1.94E+OO 

Acrenyma: 
BAF • Bioaccumulation Factor 
BSAF • Biota Sediment Accumulation Factor 

·The sources of the BAFs are presented In Section 7.4.2 of the SERA • 

• 

I 

• 
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The following sections present the receptor profiles for the short-tailed shrew, American woodcock, raccoon, 

cotton mouse, marsh wren, and mourning dove. The majority of the exposure parameters for the profiles was 

obtained from the Wildlife Exposure Factors Handbook (USEPA, 1993), however, data from the USEPA 

Ecological Soil Screening Guidance (USEPA, 2005) was also used. The data for the incidental soil ingestion 

rates were obtained from the USEPA (1993) or the USEPA Ecological Soil Screening Guidance (USEPA, 

2005), as indicated below. 

The food ingestion rates are listed in gig (of body weight)-day on a wet weight basis but were converted to dry 

weight for the SERA. The home ranges are presented in hectares in USEPA (1993) but were converted to 

acres by multiplying the number of hectares by 2.471. The estimated percent of soil (or sediment) in the diets 

are listed in dry weight. Although water ingestion rates are listed in USEPA (1993), they were not used in the 

surrogate receptorfoodchain models because surface water at SWMUs 16and17 is saltwater and does not 

represent an adequate drinking water source. 

Short-Tailed Shrew (Blarina brevicauda) 

Shrews inhabit a wide variety of habitats and are common in areas with abu.ndant vegetative cover. They need 

cool, moist habitats because of their high metabolic and water-loss rates. The short-tailed shrew iS ·primarily 

carnivorous, eating insects such as earthworms, slugs, and snails • 

The adult body weight for the short-tailed shrew in various habitats ranged from 0.015 to 0.01921 kg with an 

average of 0.0169 kg. The listed food.ingestion rates for shrews are between.0.43 and 0.96 gig-day (wet-

. weight). The food ingestion rates in kg/day were calculated by multiplying the maximum ingestion rate by the 

conservative body weight (conservative scenario) and the average ingestion rate by the average body weight 

(average exposure scenario). The food ingestion rates were then multiplied by 0.16, which is the percent 

solids of worms (USEPA, 2005) to convert the ingestion rate from a wet-weight value to a dry-weight value. 

The incidental soil ingestion rate was calculated by multiplying the ingestion rate by the percentage of soil that 

is incidentally ingested (assumed 3% for conservative food chain model and 0.9% for the average food chain 

model) from USEPA (2005). 3% is the goth percentile value and 0.9% is the 50th percentile value from USEPA 

(2005). 

The home range for the shrew (0; 9699 acres) was calculated using data from a tamarack.bog in Manitoba 

(USEPA, 1993). 

American Woodcock (Scolooax minod 

) 

Woodcocks inhabit both woodlands and abandoned fields, particularly those with moderately to poorly drained · 

loamy soils, which tend to support abundaf!t earthworm populations. They feed primarily on invertebrates 

found in moist upland soils by probing the soil with their long prehensile-tipped bill. Earthworms are their 



pre1erred diet, but seeds and other plant matter may also be consumed. 

The adult body weight for the woodcock ranges from· 0.166 to 0.213 kg with an average of 0.190 kg. The 

listed food ingestion rates for the woodcock are between 0.73 and 1.0 gig-day (wet-weight). The food 

ingestion rates in kg/day were calculated multiplying the maximum ingestion rate by the conservative body 

weight (conservative scenario) and the average ingestion rate by the average body weight (average exposure 

· scenario). The food ingestion rates were then multiplied by 0.16, which is the percentsolids of worms 

(USE PA, 2005) to convert the ingestion rate from a wet-weight value to a dry-weight value. The incidental soil 

ingestion rate was calculated by multiplying the ingestion rate by the percentage of soil that is incidentally 

ingested (assumed 16.4% for conservative food chain model and 6.4% for the average food chain model) 

from USEPA (2005). 1.6.4% is the 90111 percentile value and 6.4% is the 50lh percentile value from USEPA 

{2005). 

The range of home range sizes for the woodcock is 3.1 hectares to73.6 hectares (7.66to.182 acres} witllan 

average home range of 25 hectares (62 acres). 

Raccoon (Procyon /otO!) 

Raccoons are found near virtually every. aquatic. habitat, particularly in hardwood· swamps, mangroves, 

floodplain forests, and freshwater and saltwater r:narshes. They are also common in suburban residential 

areas. They use surface waters for both drinking and foraging. Raccoons are opportunistic feeders that 

consume a wide variety of terrestrial and aquatic plants and animals, particularly insects, frogs, crayfish, eggs; 

fleshy fruits, nuts, acorns, and grains. 

The adult body weights listed in USE PA (1993) range from 3.67 to 7.6 kg, with an average of 5.6 kg. The final 

conservative (0.05 kg/day) and average {0.07 kg/day) food ingestion rat~s were calculated using the following 

equation from USEPA (1993): 

Where: Fl 

BW 
= 

Fl= {0.0687) (BW0
•
822)*0.25 

Food ingestion· rate {kg/day) 

Body weight in kg (conservative body weight was in calculating the conservative food 

ingestion rate and the average body weight was used in calculating the average food ingestion rate) 

To convert the food ingestion rat~ into a dry weight value, the equation above was multiplied by 0.25, which is 

the mean percent solids content of bony fish {Sample et al., 1997). 

The incidental soil ingestion rate was calculated by multiplying the ingestion rate by the percentage of soil that 

is incidentally ingestion (0.094), as presented in USEPA (1993). 

• 

• 

• 



• 

• 
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Home range sizes for the raccoon listed in USEPA (1993) range from 39 hectares to2,560 hectares (96 acres 

to 6,300 acres) for an average home range of 630 hectares (1,556 acres). 

Cotton Mouse (Peromyscus gossypinus) 

Cotton mice are typical woodland dwellers but prefer low moist areas, high grasslands, areas adjacent to 

aquatic environments, and woodlands bordering open fields. Cotton mice are common in the southef!St and 

feed on grasses, sedges, seeds, fruits, grains, bark, and animal matter. Breeding occurs throughout the year 

but may decrease during the summer months. The cotton mouse was named as such because the mice will 

use cotton for nest construction, when available. The cotton mouse is most confused with the white-footed 

mouse (Peromyscus /eucopus) for which appearance is similar; however, the cotton mouse is slightly larger 

overall. 

Data for the cotton mouse were not available; therefore, exposure factors for the deer mouse (USEPA, 1993) 

were used instead. The adult body weight for the deer mouse ranges from 0.0148 to 0.0315 kg with an 

average of 0.021 kg. The listed food ingestion rates for the deer mouse are between 0.18 and 0.45 gig-day 

(wet-weight). The food ingestion rates in kg/day were calculated by multiplying the maximum ingestion rate by 

the conservative body weight (conservative scenario) and the average ingestion rate by the average body 

weight (average exposure scenario). The food ingestion rates were then multiplied by 0.15, which is the 

percent solids of plant foliage (USEPA, 2005) to convert the ingestion rate from a wet-weight value to a dry

weight value. The incidental soil ingestion rate was calculated by multiplying the ingestion rate by the 

percentage of soil that is incidentany ingested for a white-footed mouse (assumed 2% for conservative and 

average food chain model) from USEPA ( 1993) because incidental soil ingestion rates for the cotton mouse 

are not available. 

The listed home range sizes for the deer mouse are 0.014 hectares to 0.128 hectares (0.035 to 0.3 acres) with 

an average home range of 0.062 hectares (0.15) acres (USEPA, 1993). 

Marsh Wren (Cistothorus palustris) 

Marsh wrens are common bird inhabitants of freshwater cattail marshes and salt marshes. Standing w~ter 

from several centimeters to a meter are typical of the preferred habitat of the marsh wren. They breed as far 

south as Florida and spend their winters in the southern United States, particularly in coastal areas. Marsh 

wrens typically nest in association with bulrushes, cattails, and sedges. Marsh wrens consume aquatic insects 

and invertebrates by gleaning from the water surface, on stems and leaves of aquatic plants, and the marsh 

bottom . 

!he adult body weight for the marsh wren ranges from 0.0094 to 0.0119 kg with an average of 0.0104 kg. The 



listed food ingestion rates 1or the marsh wren are between 0.67 and 0.99 gig-day (wet-weight). The food 

ingestion rates in kg/day were calculated by multiplying the maximum ingestion rate by the conservative body 

weight (conservative scenario) and the average ingestion rate by the average bodyweight (average exposure 

scenario). The food ingestion rates were then multiplied by 0.33, which is the percent solids of insects 

(USEPA, 1993) to convert the ingestion rate from a wet-weight value to a dry-weight value. The incidental soil 

ingestion rate was calculated by multiplying the ingestion rate by the percentage of soil that is. incidentally 

ingested for a woodcock (assumed 16.4% for conservative food chain model and 6.4% for the average food 

chain model) from USEPA (2005) because incidental soil ingestion rates for a marsh wren are not available. 

16.4% is the 90lh percentile value and 6.4% is the soth percentile value from USEPA (2005). 

The. listed territory sizes for the ma.rsh wren are 0.006 hectares to 0.17 hectares (0.015 to 0.42 acres) withan 

average territory of 0.0542 hectares (0.133) acres (USEPA, 1993). Home ranges for the marsh wren were not 

available. The term "territory" refers to the area occupied by an animal or group of animals that is forcibly 

def ended against by intruders of the same species. The home range is the area within which an animal 

normally spends all, or most, of its time in the course of a season (Dasmann, 1981 ), and home ranges of birds 

are usually larger than their territories. The difference between territory and home range is important when 

determining the extent to which a receptor uses a particular site such as SWMU 16. 

Mourning Dove 

The mourning dove is the most abundant dove in the United States and is common in many habitats. The 

. mourning dove can be found in ·rural areas, cities, and in suburban areas. Mourning do~s travel and forage in 

flocks, except during breeding seasons when the birds will form pairs. Mourning doves feed primarily from the 

ground, eating wheat, buckwheat, and weed seeds. 

Exposure parameters for the mourning dove were taken from USEPA (2005). Only one adult body weight for 

the mourning dove is listed (120 g) and so this body weight was used .in the conservative and average 

exposure scenarios. Two studies were listed in USEPA (2005) and so the average of the maximum food 

ingestion rates (0~ 19 gig-day, dry-weight) was used for the conservative foodchain modet. The average of the 

mean food ingestion rates (0.137 gig-day, dry weight) was used for the conservative foodchain model. The 

final ingestion rates used in the foodchain models were calculated by multiplying the average of the maximum 

ingestion rates by the conservative body weight (conservative scenario) and the average of the average 

ingestion rates by the average body weight {average exposure scenario). Because the values were 1.isted as 

dry-weight in USEPA (2005), further conversions were not necessary. The incidental soil ingestion rate was 

calculated by multiplying the ingestion rate by the percentage of soil that is incidentally ingested for, a dove 

(assumed 13.9% for conservative food chain model and 6.1 % for the average food chain model) from USEPA 

(2005). 13.9% is the 90in percentile value and 6.1 % is the solh percentile value from USEPA (2005) . 

Home range data for the mourning dove was not available. 
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PARAMETER 
PESTICIDES/PCBs (mg/kg/d) 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Aldrin 
Alpha-BHC 
Alpha-Chlordane 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
delta-BHC 
Endrin Aldehyde 
Endrin Ketone 
Gamma-BHC (Lindane) 
Gamma-Chlordane 
Heptachlor 
INORGANICS (mg/kg/d) 
Arsenic 
Cadmium 
Chromium 
Coooer 
Lead 
Mercury 
Nickel 
Selenium 
Zinc 

TABLE G.3-1 

TOXICITY REFERENCE VALUES 
NSW CHARLESTON 

CHARLESTON, SOUTH CAROLINA 

Mammal 
NOAEL LOAEL 

0.8 4 
0.8 4 
0.8 4 
0.2 1 

0.014 0.14 
4.58 9.16 

0.069 0.69 
0.01 0.1 
0.068 0.68 
0.068 0.68 
0.014 0.14 
0.092 0.92 
0.092 0.92 

8 80' 
4.58 9.16 
0.1 1 

0.126 1.26 
1 10 

3.28 13.14 
11.71 15.14 

8 80 
0.032 0.16 

40 80 
0.2 0.33 
160 320 

NOAEL 

0.009 
0.009 
0.009 

NV 
0.56 
2.14 
0.41 
NV 

0.18 
0.18 
0.56 
0.01 
0.01 

2 
2.14 
NV 

2.46 
1.45 

1 
46.97 
1.13 

0.0064 
77.4 
0.4 

14.49 

-The sources of these NOAELS and LOAELS are presented in Table G.3-2. 

Bird 
LOAEL 

0.052 
0.052 
0.052 

NV 
2.25 
10.7 
4.1 
NV 
1.8 
1.8 

2.25 
0.1 
0.1 
20 

10.7 
NV 

7.38 
20 
5 

61.72 
11.3 

0.064 
107 
0.8 

130.9 

-If only a NOAEL was available, the value was multiplied by 10 to estimate the LOAEL and 
if only a LOAEL was available, the value was divided by 1 o to estimate the NOAEL. 

NV=NoValue 



TABLEG.3-2 

SOURCES AND ENDPOINTS FOR NOAELS AND LOAELS FOR TERRESTRIAL WILDLIFE 
NWS CHARLESTON 

CHARLESTON, SOUTH CAROLINA 

r--~~-r-r-~--r--~~~~---,• 
Conc;entralion Chronic/ 

Parame1ers End - Effect Subchronic Species Prima Reference Source of Reference 

Peslicides 

Aldrin 0.2 NOAEL reproductive chronic rat Treon an<! Cleveland, 1955 Sample et.al., 1996 

Aldrin 1 LOAEl reoroductive chronic ral Treon and Cleveland, 1955 Samoie et.al., 1996 
BHC (mixed isomers} 0.137 LOAEL r<•nmductive chronic mink Bleavins et al .• 1984 Samn!Aet.al., 1996 
BHC (mixed isomers) .0.563 NOAEL n>nmrluctive chronic Jaoanese ru1'>il Vos et al .• 1971 Sai'nole et.al .• 1996 
BHC (mixed isomers) 2.25 LOAEL ..,...,roduclive chronic Jaoanese auail Vos et al., 1971 Sample et.al •• 1996 

loamma-BHC llindanel 8 NOAEL e chronic rat Palmer et at, 1978 Sample et.al., 1996 

laamma-BHC !lindanel 20 LOAEL """'oductive chronic mafard duck Chakravartv and Lahiri, 1986 Sami:de et.al., 1996 

Chlordane 2.14 NOAEL mortalilv chronic red-wlnaed blackbird Stickel et al., 1983 Samo!<! elal., 1996 

Chlordane 10.7 LOAEL mortality chronic red-winoed blackbird Stickel et al., 1983 Sample et.al., 1996 

Chlordane 4.58 NOAEL reproduction chronic mouse WHO, 1984 Samole et.al., 1996 

Chlordane 9.16 LOAEL reoroduction chronic mouse WHO, 1984 Sample et.al., 1996 

14.4'-0DT 0.8 NOAEL renroductive chronic rat Filzhuoh, 1948 ~mnlt> et.al.. 1996 

14.4'-0DT 4 LOAEL reproductive chronic rat Fltzhuoh, 1948 Samnr..e1.a1., 1996 

14.4'-00T o.Q52<'' LOAEL reproduction chronic brown pelican Anderson el al., 1975 USEPA, 1995 

l4,4'-DDT 0.009"' NOAEL reproduction chronic brown pelican Anderson et al.. 1975 USEPA, 1995 

Endrin 0.92 LOAEL reproduclion chronic mouse Good and Ware, 1969 SamDle et.al., 1996 

Endrin 0.1035 LOAEL r (>lvonic screech owl Flemino et al., 1982 Sample eta!., 1996 

Heptachlor 1 LOAEL chlonic mink Crum et al., 1993 Sample eta!., 1996 

Aroclor-1242 0.685 LOAEL 
. 

n chronic mink Bleavins et al., 1980 Sample et.at, 1996 
Aroclor-1242 0.41 NOAEL reproduc!loo chronic screech owl Mclane andHuohes. 1980 Samole et.!11 •• 1996 
Aroclor-1248 0.1 LOAEL reprodoo!ive chronic rhesus monke\I Barsolli el al .• 1976 Sarnnt.. et.al., 1996 

Aroclor-1254 1.8 LOAEL reoroductive chronic Pheasant Oahklrel'! et al., 1972 Samnit> et.al .• 1996 

Aroclor-1254 0.68. LOAEL reoroductlon chronic mouse McCov et al., 1995 Sanmle et.al .• 1996 

"'""'"" 
Arsenic 1.261 LOAEL reomductive chronic mouse Schroeder and Mitchner, 1971 Samnle etal., 1996 

Arsenic 2.46 NOAEL mortallly chronic brown-headed cowbltd USFWS, 1969 Samole et.al., 1996 

Arsenic 7.38 

~ 
morlaJjjy chronic browrl-headed cowbild USFWS, 1969 Sample el.al., 1996 

Cadmium 1 e chronic rat Sutou et al., 1980 Samoleet.al •• 1996 

Cadmium 10 reoroduclive chronic rat Sutou el al., 1980 Samole et.al, 1996 

Cadmium 1.45 NOAEL r<>nmdurtive chronic mallard duck While and Finely, 1978 Samole M "'·· 1996 • Cadmium 20 LOA EL reproductive ch!onic mallar11'duck While and FinA!v, 1978 Samole et.al.. 1996 

ChromiumUlll 1 NOAEL rP.omduclive chronic black duck Haseltine e1 al., 1985 Sample et.al., 1996 

Chromium( Ill\ s LOAEL ·e chronic blacklluck Haseltine et al., 1985 Samole et.al., 1996 

Chromlum!Vl) 3,28 NOA EL BWl!ood cons. ehronic rat Mackenzie et al., 1958 ~et.al .• 1996 

Chfomium(VIJ 131.4 LOAEL mortalilv subchronic ral Steven et al., 1976 !':AmnlA el.al., 1996 

!Con""' 11.71 NOAEL reproductive chlonic mink Aulerich et al.. 1982 ATS[)R, 1989 
!Cooner 15.14 LOAEL reproductive chlonic mink Auletich et al., 1982 ATSDR, 1989 

!Cooner 46.97 NOAEL mortalitv chronic chicks . Mehring et al., 1960 Samole el.al., 1996 

Coooer 61.72 LOAEL mnliAllN c!Vonic chick$ Mehrinn et al., 1960 ·!'lamr>IA eta! .• 1996 

lead 8 NOAEL """oductlve chronic rat Azar et al~ 1973 s- et.al .• 1996 
lead 80 LOAEL chronic rat /'J:ar et al., 1973 SamnlP. et.al •• 1996 

Lead 1.13 NOAEL e chronic J9Ml'IPA4>RUA~ Ede!ls et al., 1976 S""""" etal., 1996 

Lead 11.3 LOAEL e c!Vonic JlmAneseouail Edens et al., 1976 &unolR et.al., 1996 

Mercurv 0.064 LOAEL .....,,.oduclive chronic mafardduck Heinz, 1979 Sample et.al., 1996 

Mercurv 0.032 NOA EL mnroduc1ive chronic rat Verschuuren et al., 1976 Sample el.al., 1996 

Mercurv 0.16 LOAEL renmductive cl1ronic rat Verschuuren et al., 1976 ,,,, .. ,,. .... et.al .• 1996 
Nickel 40 NOA EL reoroductlve chronic rat Ambrose et al., 1976 SamrJle et.al .• 1996 

Nickel 80 LOAEL renroductive chronic ral Ambrose et al, 1976 Sarno!& et.al .. 1996 

Nickel 77.4 NOAEL mortalilv chronic mallard duck Cain andPallord, 1981 ~et.al;, 1996 

Nickel 107 LOAEL motlalilv chronic mallard duck Caln and Pafford, 1981 ~et.al .• 1996 

!Sele(llUm 0.4 NOAEL '"omdur.tlVe chronic malardduck Heinz et al., 1989 Samnle et.al., 1996 

Selenium o.s LOAEl reomducllve chronic mallard duck Heinz et .al., 1989 Samrile et.al., 1998 

Selenium 02 NOAEL fl!Dfoduclive crvonic rat Rosenleld and Beath, 1954 s-ei.a1.. 1996 

Seleoium 0.33 LOAEL e chronic rat Rosenleld and Beath, 1954 SamnlA et.Id., 1998 

lZinc 160 NOAEL chronic mt Schlicker and Cox, 1968 Samnle et.al .• 1996 

IZinc 320 LOAEL . e chronic rat Schlicker and Cox, 1968 Samole et.al., 1996 
fZ;nc 14.49 NOAEL reproductive chronic white leahofn hen . S1ahl et al., 1990 Samole et.al .• 1996 
Zinc 130.9 LOAEL rl!llmduclive chronic white IP.ahom hen Slahl el al., 1990 Sanmle ei.al* 1996 

1 -The LOAEL of 0.052 ~y was the recalculated LOAEL for lhe refelenced sllldy by assumming a lag lime for the reduction ol DOT (see USE PA, 1995) 

2 - The NOAEL ol O.Oos was calculated by dividing !he original LOAEL of 1he referenced study (0.027 mg/l<g-<lay) by 1111 uncertainly factor of 3 (see USEP.A. 19951- • 
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FOOD-CHAIN MODEL CALCULATIONS 
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JOB NUMBER 

• SUBJECT 

DRAWING NUMBER 

APPROVED BY 

·!--···-·>······ 



• 
Max Soil 

Chemical 
Peaticides/PCBs 
4.4'·DDE 4.60E·03 

• 
SHORT-TAILED SHREW· CONSERVATIVE INPUTS 

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION 
. SWMU 16, CHARLESTON, SOUTH CAROLINA 

Blotransfer 
Factor 

soil to inv 

1.30E+01 

Invertebrate 
Cone. 

5.98E·02 2.35E·05 

Total 

Invert. 

1.02E·02 1.02E-02 8.00E·01 4.00E+OO I 

NOA EL 
HQ 

1.27E·02 I 
4,4'·DOT 4.80E·03 1.30E+01 6.24E-02 2.45E·05 1.06E·02 1.06E·02 8.00E·01 4.00E+OO I 1.33E·02 I 
Aroclor· 1254 5.90E+01 1.59E+01 
lnor amcs 
Cadmium 6.07E+01 4.07E+01 
Chromium 6.67E+02 3.16E+OO 
Co er 5.81E+01 1.53E+OO 
Lead 1.24E+04 1.52E+OO 
Mercu 1.10E-01 2.06E+01 
Zinc 1.57E+02 1.29E+01 
Cells are shaded If the value is greater than 1.0 

Body Weight= (BW) 
Food Ingestion Rate = (If) 
Soil Ingestion Rate = (Is) 
Home Range • (HR) 
Contaminated Area .. (CA) 

1.53E-02 kg 
2.59E·03 kg/day 
7.7BE·05 kg/day 

Assume 100% on site 
Assume equal to home range 

9.39E+02 3.01E·01 

2.47E+03 3.10E·01 
2.11E+03 3.40E+OO 
8.90E+01 2.96E·01 
1.89E+04 6.32E+01 
2.27E+OO 5.61E·04 
2.02E+03 8.o1E·01 

1.60E+02 1.60E+02 6.80E·02 6.BOE·01 • 
4.20E+02 4.20E+02 1.00E+OO 1.00E+01 4.20E+02 

3.58E+02 3.62E+02 3.28E+OO 1.31E+01 1 10E+02 

1.51E+01 1.54E+01 1.17E+01 1.51E+01 1.'.l2E +00 

3.21E+03 3.27E+03 8.00E+OO 8.00E+01 4.09E+02 

3.86E·01 3.86E·01 3.20E·02 1.60E·01 1.21[+01 

3.44E+02 3.45E+02 1.60E+02 3.20E+02 :!.15E·+OO 

Dose (soil) =(Cs • ls)(H)/BW 
Dose (invertebrate) = (Ci • lf)(H)/BW 
Ci = Contaminant concentration in invertebrate = (soil cone. • Biotransfer Factor) 
Cs = Contaminant concentration in soil 
Total Dose= Dose (soil)+ Dose (invertebrate) 
H=HR/CA (Assume =to 1 ) 

• 
LOAEL 

HQ 

2.55E·03 
2.66E·03 

4.20E+01 

2,75E+01 

1.02E+OO 

4.09E+01 

2.41E+OO 

1.08E+OO 

I 
I 



Avg Soil 
Cone. 

Chemical 
Peeticides/PCSa 
4,4'·00E 4.60E·03 
4,4'·00T 4.SOE·03 
Aroclor· 1254 1.24E+01 
lno an lea 
Cadmium 1.32E+01 

1.54E+02 
1.60E+01 
2.76E+03 
4.25E·02 

Zinc 4.10E+01 

SHORT· TAILED SHREW· AVERAGE INPUTS 
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION 

SWMU 16, CHARLESTON, SOUTH CAROLINA 

Biotranafer Invertebrate Total 
Factor Cone. 

soil to Inv Soil Invert. m 

1.30E+01 5.98E·02 4.04E·06 U4E·03 5.85E·03 8.00E-01 
1.30E+01 6.24E·02 4.22E·06 6.10E·03 6.10E·03 8.00E-01 
6.67E+OO 8.26E+01 1.09E·02 8.06E+OO a.oae+oo 6.80E·02 

7.71E+OO 1.02E+02 1.16E·02 9.96E+OO 9.98E+OO 1.00E+OO 
3.06E·01 4;71E+01 1.35E·01 4.60E+OO. 4:74E+OO 3.2BE+OO 
5.15E·01 8.21E+OO 1.40E·02 8.02E-01 8.16E·01 1.17E+01. 
2.68E·01 7.34E+02 2.43E+OO 7.17E+01 7.41E+01 8.00E+OO 
1.69E+OO 7.20E·02 3.74E·05 7.03E·03 7.07E·03 3.20E·02 
3.20E+OO 1.31E+02 s.aoe.02 1.28E+01 1.29E+01 1.60E+02 

LOAEL NOAEL LOAEL 
HQ HQ 

4.00E+OO 
4.00E+OO 
6.SOE·01 

1.00E+01 9.98E-01 
1.31E+01 3.61E·01 
1.51E+01 5.39E·02 
8,00E+01 9.26E·01 
1.60E·01 4.42E·02 
3.20E+02 4.02E·02 

Cells are shaded if the value is greater than 1.0 

Body Weight= (BW) 
Food Ingestion Rate • (II) 
Soil lngestion~Rate •(Is) 
Home Range .. (HR) 
Contaminated Area = (CA) 

• 

1.69E·02 kg 
1.65E·03 kg/day 
1.48E·05 kg/day 
9.70E·01 Acres 

AsSume equal to home range 

Dose (soil) =(Cs• ls)(H)/BW 
Dose (invertebrate)= (Ci· lf)(H)/BW 
Cl• Contaminant concentration in invertebrate• (soil cone. • Biotransfer Factor) 
Cs = Contaminant concentration in soil · 
Total Dose= Dose (soil)+ Dose (invertebrate) 
H•HR/CA (Assume = to 1) 

• • 



• 
Chemical 
Peetioidff/PCBs 
4,4'-0DE 

Max Soil 
Cone. 

4.60E-03 

• 
· COTTON MOUSE· CONSERVATIVE INPUTS 

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION 
SWMU 16, CHARLESTON, SOUTH CAROLINA 

Biotransfer 
Factor 

1.90E·02 

Vegetation 
Cone. 

8.74E·05 1.32E·05 

Total 

1.28E·05 2.SSE-05 8.00E-01 4.00E+OO I 

NOAEL 
HQ 

3.22E·05 I 
4.4'·DDT 4.80E·03 7.80E·03 3.74E·05 1.38E·05 5.38E·06 1.92E·05 8.00E-01 4.00E+OO ..... Aroclor· 1254 5.90E+01 1.30E·02 7.67E·01 1.70E·01 1.10E·01 2.80E·01 6.80E·02 6.80E·01 
lnor anrcs 
Cadmium 6,07E+01 3.25E+OO 
Chromium 6.67E+02 8.39E·02 
Co er 5.81 E+01 6.25E·01 
Lead 1.24E+04 4.68E·01 
Merou 1.1 OE·01 5.00E+OO 
Zinc 1.57E+02 1.82E+OO 
Cells are shaded if the value is greater than 1.0 

Body Weight= (BW) 1.48E·02 kg 
Food Ingestion Rate .. (If) 
Soil Ingestion Rate .. (Is) 
Home Range= (HR) 
Contaminated Area = (CA) 

2.13E·03 kg/day 
4.25E·05 kg/day 

Assume 100% on site 
Assume equal to home range 

1.97E+02 
5.60E+01 
3.63E+01 
5.BOE+03 
5.50E·01 
2.86E+02 

1.74E·01 
1.92E+OO 
1.67E·01 
3.56E+01 
3.16E·04 
4.51E·01 

2.83E+01 2.85E+01 1.00E+OO 1.00E+01 
8.04E+OO 9.96E+OO 3.28E+OO 1.31E+01 
5.22E+OO 5.38E+OO 1.17E+01 1.51E+01 
8.34E+02 8.69E+02 8.00E+OO 8.00E+01 
7.90E·02 7.93E-02 3.20E·02 1.60E·01 
4.11E+01 4.15E+01 1.60E+02 3.20E+02 

Dose (soil)= (Cs• ls)(H)/BW 
Dose (vegetation) = (Cv • lf)(H)/BW 
Cp =Contaminant concentration in vegetation= (soil cone.• Biotransfer Factor) 
Cs = Contaminant concentration in soil 
Total Dose:: Dose (soil)+ Dose (vegetation) 
H=HR/CA (Assume= to 1 ) 

• 
LOAEL 

HQ 

6.44E·06 
4.79E·06 
4.11E-01 



Chemical 
Pestleldea/PCBs 
4,4'·DDE 
4,4'·DDT 
Aroclor· 1254 
noraan cs 
Cadmium 
Chromium 
Coooer 
Lead 
Mercury 
Zinc 

Body Weight= (BW} 
Food Ingestion Rate= (If) 
Soil Ingestion Rate .. (Is) 
Home Range .. (HR) 
Contaminated Area= (CA) 

• 

COTTON MOUSE· AVERAGE INPUTS 
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EF.FECTS QUOTIENT CALCULATION 

SWMU 16, CHARLESTON, SOUTH CAROLINA 

Avg Soll Biotranafer Vegetation Doae (mn/kn/d) from: Total 
Cone, Factor Cone. Dose NOA EL 

(ma/ka\ (soil to veg.) (ma/ka\ Soil Vaaetatlon (mglkg/d) !ma/ka/d) 

4.60E·03 1.90E·02 8.74E·05 3.70E·06 3.52E·06 7.22E·06 8.00E-01 
4.80E·03 7.80E·03 3,74E·05 3.86E·06 1.51E·06 5.37E·06 8.00E-01 
1.24E+01 1.30E·02 1.61E·01 9.97E,03 6.48E·03 1.64E·02 6.80E·02 

1.32E+01 5.86E·01 7.75E+OO 1.07E·02 3.12E·01 3.23E·01 1.00E+OO. 
1.54E+02 4.10E·02 6.31E+OO 1.24E·01 2.54E·01 3.78E·01 3.28E+OO 
1.60E+01' 1.24E·01 1.98E+OO 1.28E·02 7.96E·02 9.24E·02 1.17E+01 
2.78E+03 3.89E·02 1.07E+02 2.22E+OO 4.32E+OO 6.54E+OO 8.00E+OO 
4.25E·02 6.52E·01 2.77E·02 3.42E·05 1.12E·03 1.15E·03 3.20E·02 
4.10E+01 3.66E·01 1.50E+01 3.30E·02 6,04E·01 6.37E·01 1.60E+02 

2.10E·02 kg Dose (soil) = (Cs • ls)(H)/BW 
8.45E·04 kg/day Dose (vegetation)"" (Cv • lf)(H)/BW 

LOAEL NOAEL LOA EL 
(ma/ka/d) HQ HQ 

4.00E+OO 9.03E·06 1.81E-06 
4.00E+OO 6.71E·06 1.34E-06 
6.80E·01 2.42E·01 2.42E·02 

1.00E+01 3.23E·01 3.23E-02 
1.31E+01 1.15E-01 2.66E·02 
1.51E+01 7.89E-03 6.11E·03 
8.00E+01 8.18E-01 8.18E·02 
1.60E·01 3.59E·02 7.18E·03 
3.20E+02 3.98E·03 1.99E·03 

1.69E·05 kg/day 
1.52E·01 Acres 

Cp .. Contaminant concentration in vegetation .. (soil cone. • Biotransfer Factor) 
Cs = Contaminant concentration in soil 

Assume equal to home range 

• 

Total Dose= Dose (soil)+ Dose (vegetation) 
H=HA/CA (Assume .. to 1 ) 

• 



• 
Max Soil 

Chemical 
P ti 'd /PCB el Cl 81 • 
4,4'•DDE 4.60E·03 
4,4'-DOT 4,80E·03 
Aroclor· 1254 5.90E+01 
lno anica 
Cadmium 6.07E+01 
Chromium 6.67E+02 

• 
MOURNING DOVE· CONSERVATIVE INPUTS 

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION 
SWMU 16, CHARLESTON, SOUTH CAROLINA 

Biotranafer 
Factor 

soil to 

1.90E·02 
7.BOE-03 
1.30E·02 

3.25E+OO 
8.39E·02 

Vegetation 
Cone. 

8.74E-05 
3.74E-05 
7.67E·01 

1.97E+02 
5.60E+01 

1.21E·04 
1.27E·04 
1.56E+OO 

1.60E+OO 
1.76E+01 

Total 

1.66E·05 1.38E.Q4 9.00E·03 
7.11E·06 1.34E-04 9.00E·03 
1.46E·01 1.70E+OO 1.80E·01 

3.75E+01 3.91E+01 1.45E+OO 
1.06E+01 2.82E+01 1.00E+OO 

5.20E·02 I 
5.20E·02 I 
1.BOE+OO 

2.00E+01 
5.00E+OO 

NOAEL 
HQ 

1.53E·02 
1.49E·02 

2.70E+01 
2.82[ t01 

I 
I 

• 
LOAEL 

HO 

2.66E·03 
2.57E·03 
9.47E-01 

1.95E+OO 

5.65E+OO 

Co er 5.81E+01 6.25E·01 3.63E+01 1.53E+OO 6.90E+OO 8.43E+OO 4.70E+01 6.17E+01 ~m&IDll 
Lead 1.24E+04 4.68E·01 
Mercu 1.10E·01 5.00E+OO 
Zinc 1.57E+02 1.82E+OO 
Cells are shaded if the value Is greater than 1.0 

Body Weight= (BW) 
Food Ingestion Rate .. (If) 
Soil Ingestion Rate = (Is) 
Home Range = (HR) 
Contaminated Area • (CA) 

1.20E·01 kg 
2.2BE·02 kg/day 
3.17E·03 kg/day 

Assume 100% on site 
Assume equal to home range 

5.80E+03 3.27E+02 
5.50E·01 2.91E·03 
2.86E+02 4.15E+OO 

1.10E+03 1.43E+03 1.13E+OO 
1.05E·01 1.07E·01 6.40E·03 
5.43E+01 5.84E+01 1.45E+01 

Dose (soil) = (Cs • Js)(H)/BW 
Dose (vegetation) = (Cv • lf)(H)/BW 

1.13E+01 
6.40E·02 
1.31E+02 

1.27E+03 
L68E+01 

4.03[+00 

Cp =Contaminant concentration in vegetation= (soil cone.• Biotransfer Factor) 
Cs = Contaminant concentration in soil 
Total Dose = Dose (soil) + Dose (vegetation) 
H=HR/CA (Assume =to 1 ) 

1.27E+02 
1.68E+OO 

llBJBll 



Chemical 
Putlcldea/PCB• 
4,4'-DDE 
4,4'·DDT 
Aroclor· 1254 
lnor anica 
Cadmium 
Chromium 
Co er 
Lead 
Mercu 
Zinc 

Av9Soll 
Conc. 

4,60E·03 
4.80E·03 
1.24E+01 

1.32E+01 
1.54E+o2 
1.aoe+o1 
2.76E+03 
4.25E-02 
4.10E+01 

MOURNING DOVE· AVERAGE INPUTS 
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION 

SWMU 16, CHARLESTON, SOUTH CAROLINA 

Bloiranafer 
Factor 

aoil to 

1.90E·02 
7.80E·03 
1.30E·02 

5.86E-01 
4.10E·02 

·vegetation 
Cone. 

8.74E·05 
3.74E·05 
1.61 E·01 

7.75E+OO 
6.31E+OO 

3.83E·05 1.19E·05 5.03E·05 
4.00E·OS 5.12E.Q6 4.51E-05 
1.03E·01 2.20E·02 1.25E·01 

1.10E·01 1.06E+OO 1.17E+OO 
1.28E+OO 8.63E·01 2.15E+OO 

9.00E·OO 
9.00E·OO 
1.80E·01 

1.45E+OO 
1.ooe+oo 

1.24E·01 1.98E+oo 1.33E·01 2.70E·01 4.03E·01 4.70E+01 
3.89E·02 1.07E+02 2.30E+01 1.47E+01 3.nE+01 1.13E+OO 
6.52E·01 2.ne-02 3.54E·04 3.79E·03 4.14E-03 6.40E·03 
3.66E·01 1.50E+01 3.42E·01 2.0SE+OO 2.39E+OO 1.45E+01 

NOAEL LOAEL 
HQ HQ 

5.20E·02 5.59E-03 9.67E-04 
5.20E·02 5.01E·03 8.68E·04 
1.80E+OO 6.96E·01 6.96E·02 

2.00E+o1 
5.00E+oO 
6.17E+01 
1.13E+01 
6.40E-02 
1.31E+o2 

Cells are shaded if the value is greater than 1.0 

Body Weight • (BW) 
Food Ingestion Rate .. (If) 
Soil Ingestion Rate = (Is) 
Home Range • (HR) 
Contaminated Area• (CA) 

• 

1.20E·01 kg 
1.64E·02 kg/day 
1.00E·03 kg/day 

Assume 100% 
Assume equal to home range 

• 

Dose {soil) = (Cs • ls)(H)/BW 
Dose {vegetation) = (Cv • lf){H)/BW 
Cp =Contaminant concentration in vegetation .. (soil cone. • Biotransfer Factor) 
Cs = Contaminant concentration in soil 
Total Dose= Dose (soil)+ Dose (vegetation) 
HsHR/CA (Assume = to 1 ) 

• 



• • • 
AMERICAN WOODCOCK· CONSERVATIVE INPUTS 

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION 
SWMU 16, CHARLESTON, SOUTH CAROLINA 

Chemical 
Pnticklea/PCBs 
4,4'·DDE 
4,4'·0DT 
Aroclor· 1254 
lnor anlca 
Cadmium 
Chromium 

.. 

M.axSoll 
Cone. 

4.80E·03 
4.80E·03 
5.90E+01 

6.07E+01 
6.67E+02 

Co er 5.81E+01 
Lead 1.24E+04 
Mer cu 1.1OE·O1 
Zinc 1.57E+02 
Cells are shaded If the value is greater than 1.0 

Blotransfer 
Factor 

soil toinv 

1.30E+01 
1.30E+01 
1.59E+01 

4.07E+01 
3.16E+OO 
1.53E+OO 
1.52E+OO 
2.06E+01 
1.29E+01 

Body Weight• (BW) 1.66E·01 kg 
Food Ingestion Rate .. (If} 
Soll Ingestion Rate .. (Is) 
Home Range• (HR) 
Contaminated Area .. (CA) 

3.03E·02 kg/day 
4.97E·03 kg/day 

Asstjme 100% on site 
Assume equal to home range 

Invertebrate 
Cone. 
m 

5.98E·02 
6.24E·02 
9.39E+02 

2.47E+03 
2.11E+03 
8.90E+01 
1.89E+04 
2.27E+OO 
2.02E+03 

1.sse.04 
1.44E·04 
1.77E+OO 

1.82E+OO 
2.00E+01 
1.74E+OO 
3.71E+02 
3.30E·03 
4.70E+OO 

Total 

1.09E·02 1.11E·02 9.00E·OO 
1.14E·02 1.15E·02 9.00E·OO 
1.71E+02 1.73E+02 1.80E·01 

4.51E+02 4.53E+02 1.45E+OO 
3.85E+02 4.05E+02 1.00E+OO 
1.62E+01 1.SOE+01 4.70E+01 
3.45E+03 3.82E+03 1.13E+OO 
4.14E·01 4.18E·01 6.40E·03 
3.69E+02 3.74E+02 1.45E+01 

Dose (soil)= (Cs • ls)(H)/BW 
Dose (invertebrate)= (Ci• lf)(H)IBW 

5.20E•02 
5.20E·02 
1.SOE+OO 

2.00E+01 
5.00E+OO 
6.17E+01 
1.13E+01 
6.40E·02 
1.31E+02 

NOA EL 
HQ 

LOAEL 
HQ 

1 ?Jl ,oo E&lBll 
12at100 ~ 
lJ 62E:+O? 9 62E+U1 

cl 12Fr02 

4CbE+02 

3.38[+03 

6.53E+01 
?.58b01 

2.26E+01 
8.10E+01 

3.38E+02 
6.53E+OO 
2.86E+OO 

Ci •Contaminant concentration in invertebrate = (soil cone. • Biotransler Factor) 
Cs = Contaminant concentration in soil 
Total Dose:: Dose (soil)+ Dose (Invertebrate) 
HsHR/CA (Assume• to 1 ) 



Avg Soll 
Cone. 

Chemical m 
PNticidae/PCBa 
4.4'·DDE 4.60E·03 
4,4'·DDT 4.BOE·03 
Aroclor· 1254 1.24E+01 
lnor anlca 
Cadmium 1.32E+01 
Chromium 1.5.4E+02 
Co er 1.60E+01 
Lead 2.76E+03 
Merc~u 4.25E·02 
Zinc 4.10E+01 
Cells are shaded if the value is greater than 1.0 

Body Weight= (BW) 1.90E·01 
Food Ingestion Rate = (If) 2.53E·02 
Soll Ingestion Rate • (ls) 1.62E·03 
Home Range .. {HR) 6.13E+01 

AMERICAN WOODCOCK· AVERAGE INPUTS 
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION 

SWMU 16, CHARt.ESTON, SOUTI-! CAROLINA 

Biotranafer Invertebrate DoM m d from: Total 
Factor Cone, 

soil to Inv Soil Invert. 

1.30E+01 5.98E-02 3.92E·05 7.97E·03 B.01E-03 9.00E·03 
1.30E+01 6.24E·02 4.10E·05 B.32E·03 8.36E·03 9.00E·03 
6.67E+OO 8.26E+01 1.06E·01 1.10E+01 1.11E+01 1.BOE·01 

7.71E+OO 1.02E+02 1.13E-01 1.36E+01 1.37E+01 1.45E+OO 
3.06E·01 4.71E+01 1.31E+OO 6.28E+OO 7.60E+OO 1.00E+OO 
5.15E·01 B.21E+OO 1.36E·0.1 1.10E+OO 1.23E+OO 4.70E+01 
2.66E·01 7.34E+02 2.35E+01 9.78E+01 1.21E+02 1.13E+OO 
1.69E+OO 7.20E·02 3.63E-04 9.59E~03 9.96E·03 6.40E.Q3 

· 3.20E+OO 1.31E+02 3.50E·01 1.75E+01 1.78E+01 1.45E+01 

kg Dose (soil) = (Cs* ls)(H)/BW 
kg/day Dose (invertebrate)= (Ci• lf)(H)/BW 

NOAEL LOAEL 
HQ HQ 

S.:20E·02 
5.20E·02 
1.80E+OO 

2.ooe+01 
5.00E+OO 
6.17E+01 
1.13E+01 
6.40E·02 
1.31E+02 

kg/day Cl• Contaminant concentration in invertebrate .. (soil cone.• Biotransfer Factor) 
Acres Cs .. Contaminant concentration in soil 

Contaminated Area• (CA) Assume equal to home range Total Dose= Dose (soil)+ Dose (invertebrate) 
H•HR/CA (Assume= to 1) 

• • • 



• 
Chemical 
Pesticides/PCB ii 
4,4'·000 
4,4'·DDE 
4,4'·DDT 
Alpha-Chlordane 
Aroclor· 1242 
Aroclor· 1254 
Gamma-Chlordane 
aloha-BHC 
aamma·BHC CLindanel 
lnor anlcs 
Arsenic 
Cadmium 
Chromium 
Co er 
Lead 
Mercu 
Nickel 
Selenium 
Zinc 

Max Sediment 
Cone. 

5.30E-03 
4.20E·03 
4.40E-03 
3.70E-03 
1.60E·01 

NA 
3.30E-03 
1.40E-02 
6.40E·03 

2.06E+01 
NA 

7.16E+01 
1.00E+o2 
4.65E+o1 
2.90E·01 
2.91E+01 
2.60E+OO 
1.58E+o2 

Cells are shaded if the value is greater than 1.0 

• 
MARSH WREN· CONSERVATIVE INPUTS 

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION 
SWMU 16, CHARLESTON, SOUTH CAROLINA 

Biotransfer · 
Factor 

aed to benthic Inv 

2.BOE-01 
7.70E+OO 
1.67E+OO 
4.77E+OO 
6.41E+01 
6.41E+01 
2.22E+OO 
1.BOE+OO 
1.BOE+OO 

6.90E·01 
7.99E+OO 
4.68E-01 
5.251:+00 
6.07E·01 
2.87E+OO 
2.32E+OO 
1.00E+OO 
7.53E+OO 

invertebrate 
Cone. 

2.14E·02 
4.66E·01 
1.06E·01 
2.54E·01 
1.48E+02 

NA 
1.0SE-01 
3.63E-01 
1.66E·01 

1.42E+01 
NA 

3.35E+01 
5.25E+02 
2.82E+o1 
8.32E·01 
6.75E+01 
2.60E+OO 
1.19E+03 

Dose m 

Sediment 

3.60E-04 
2.85E·04 
2.99E·04 
2.51E·04 
1.09E·02 

NA 
2.24E·04 
9.50E·04 
4.34E-04 

1.40E+OO 
NA 

4.86E+OO 
6.79E+OO 
3.16E+OO 
1.97E·02 
1.97E+OO 
1.76E·01 
1.07E+01 

d from: Total 

Invert.· 

8.84E-03 9.20E·03 
1.93E-01 1.93E·01 
4.3BE-02 4.41E·02 
1.0SE-01 1.05E-01 
6.11E+01 6.11E+01 

NA NA 
4.37E·02 4.39E·02 
1.50E·01 1.51E·01 
6.86E-02 6.91E-02 

5.88E+OO 7.28E+OO 
NA NA 

1.39E+01 1.87E+01 
2.17E+02 2.24E+02 
1.17E+01 1.48E+01 
3.44E-01 3.64E·01 
2.79E+01 2.99E+01 
1.08E+OO 1.25E+OO 
4.92E+02 5.03E+02 

(1) Sediment to fish BSAFs were used for the pesticides because sediment to benthic invertebrate BSAFs are not available. 
Body Weight= (BW) 9.40E·03 kg Dose (soil)= (Cs* ls)(H)/BW 

9.00E-03 
9.00E-03 
9.00E·03 
2.14E+OO 
4.10E·01 
1.BOE-01 
2.14E+OO 
5.60E-01 
2.00E+OO 

2.46E+OO 
1.45E+OO 
1.00E+OO 
4.70E+01 
1.13E+OO 
6.40E·03 
7.74E+01 
4.00E·01 
1.45E+01 

Food Ingestion Rate= (If) 3.89E·03 kg/day Dose (invertebrate) = (Ci • lf)(H)/BW 
Soil Ingestion Rate= (Is) 6.38E-04 kg/day Cl "'Contaminant concentration In Invertebrate 
Home Range =(HR) Assume 100% on site Metals= sediment concentration • BAF 

5.20E·02 
5.20E·02 
5.20E-02 
1.07E+01 
4.10E+OO 
1.80E+OO 
1.07E+01 
2.25E+OO 
2.00E+01 

7.38E+OO 
2.00E+01 
5.00E+OO 
6.17E+01 
1.13E+01 
6.40E-02 
1.07E+02 
8.00E-01 
1.31E+02 

NOAEL 
HQ 

• NA 
2.0SE-02 
2.70E-01 
3.45E·02 

Contaminated Area .. (CA) Assume equal to home range ·Organics= (sediment concentration• BSAF •%lipids)/(% total organic carbon) . 
Where: 

% Lipids= 14.4 % (see Appendix G.4) 
%TOC=1 % 

Cs = Contaminant concentration in soil 
Total Dose= Dose (soil)+ Dose (invertebrate) 
H=HRICA {Assume = to 1 ) 

• 
LOAEL 

HQ 

1.77E-01 ·-B.48E-01 
9.85E-03 

' 
NA 

4.10E·03 
6.72E-02 
3.45E·03 



AvgSed. 
Cone. 

Chemical 
PestlcldnlPCBs 
4,4'·000 5.16E·03 
4,4'·00E 3.83E·03 
44'·0DT 4.40E-03 
Alpha·Chlordane 3.11E·03 
Aroclor· 1242 4.86E·02 
Aroclor-1254 NA 
Gamma-Chlordane 3.0SE-03 
alpha·BHC 6.19E·03 
!aamma·BHC (Undane) 3.84E·03 
lnoraanlca 
Arsenic 1.51E+01 
Cadmium NA 
Chromium 5.32E+01 
Cooper 4.06E+01 
Lead 3.08E+01 
Mercurv 8.75E-02 
Nickel 1.56E+o1 
Selenium 1.14E+OO 
Zinc 9.51E+01 
Cells are shaded if the value Is greater than 1.0 

MARSH WREN •AVERAGE INPUTS 
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION 

SWMU 16, CHARLESTON, SOUTH CAROLINA 

Blotranafer Invertebrate Total 
Factor Cone. 

sed to benthlc Inv 1 

2.SOE·01 2.0SE-02 9.51E-05 5.99E·03 MSE-03 
7.70E+OO 4.25E-01 7.06E-05 1.22E·01 1.22E-01 
1.67E+OO 1.06E-01 8.11E-05 3.05E·02 3.06E-02 
4.nE+OO 2.13E-01 S.73E-05 6.15E-02 6.15E-02 
3.62E+01 2.54E+01 8.97E·04 7.31E+OO 7.31E+OO 
3.62E+01 NA NA NA NA 
2.22E+OO 9.75E·02 5.62E·05 2.81E·02 2.81E·02 
1.80E+OO 1.61E·01 1.14E·04 4.62E·02 4.64E-02 
1.SOE+OO 9.94E·02 7.07E-05 2.86E·02 2.87E·02 

1.43E·01 2.16E+OO 2.79E-01 6.23E·01 9.02E·01 
6.00E-01 NA NA NA NA 
1.00E-01 S.32E+OO 9.81E..01 1.53E+OO 2.51E+OO 
1.56E+OO 6.31E+01 7.48E-01 1.82E+01 1.89E+01 
7.10E..02 2.19E+OO 5.68E.01 6.30E-01 1.20E+OO 
1.14E+OO 9.94E-02 1.61E·03 2.86E-02 3.02E-02 
4.86E·01 7.58E+OO 2.88E-01 2.18E+OO 2.47E+OO 
1.00E+OO 1.14E+OO 2.10E-02 3.28E-01. 3.49E·01 
t94E+OO 1.84E+02 1.75E+OO 5.30E..01 5.48E+01 

(t) Sediment to fish BSAFs were us8d for the pesticides because sediment to tienthic invertebrate BSAFs are not available. 
BodyWelght•(BW) 1.04E-02 kg Dose(soil)•(Cs*ls)(H)/BW 

9.00E·OS 
9.00E·OS 
9.00E·03 
2.14E+OO 
4.10E·01 
1.80E·01 
2.14E+OO 
5.60E·01 
2.ooe .. 00 

2.46E+OO 
1.45E+OO 
1.00E+OO 
4.70E+01 
1.13E+OO 
6.40E·03 
7.74E+01 
4,ooe.01 
1.45E+01 

l"ood Ingestion Rate .. (If) 2.99E-03 kg/day Dose (Invertebrate) • (Cl • lf)(H)/BW 
Soll Ingestion Rate• (Is) 1.91 E·04 kg/day Cl .. Contaminant concentration In invertebrate 
Home Range= (HR) 1.33E-01 Acres Metals"' sediment concentration • BAF 

NOA EL l.OAEL 
HQ HQ 

5.20E·02 mm 5.20E·02 
5.20E·02 
1.07E+01 
4.10E+OO 
1.BOE+OO NA NA 
1.07E+01 1.32E-02 2.63E·03 
2.25E+OO 8.28E-02 2.06E·02 
2.00E+01 1.44E·02 1.44E·03 

7.38E+OO I 3.67E·01 I t .22E·01 
2.00E.f-01 I NA I NA 
5.00E+OO 5.03E·01 
6.17E+01 

• 3.07E-01 
1.13E+01 1.06E·01 
6.40E·02 4.73E·01 
1.07E+02 2.31E·02 
8.00E·01 I B.72E·01 f 4.36E·01 
1.31E+02 4.1BE-01 

Contaminated Area• (CA) Assume equal to home range Organics= (sediment concentration·* BSAF •%lipids}/(% .total organic carbon) 

• • 

Where: 
o/o Lipids"' 14.4 % (see Appendix G.4) 
%TOC•1% 

Cs = Contaminant concentration In soil 
Total Dose;.. Dose (soil)+ Dose (lnvertebr~te) 
H=HAICA (Assume= to 1) 

• 



• 
Chemical 
Pesticides/PC Ba 

4.4'·DDD 
4,4'·DDE 
4,4'·DDT 
Aloha-Chlordane 
Aroclor· 1242 
Aroclor-1254 

Gamma-Chlordane 
aloha·BHC 
lgamma·BHC (Llndane) 
lnorganlca 

Arsenic 
Cadmium 
Chromium 
Copper 

Lead 
Mercurv 
Nickel 
Selenium 
Zinc 

Max Sediment 
Cone. 

5.30E-03 

4.20E·03 
4.40E-03 
3.70E·03 
1.60E·01 

NA 
3.30E-03 
1.40E·02 
6.40E·03 

2.06E+01 
NA 

7.16E+01 
1.00E+02 
4.65E+01 
2.90E·01 
2.91E+01 
2.60E+OO 
1.58E+02 

Cells are shaded If the value is greater than 1.0 

• 
RACCOON·CONSERVATIVEINPUTS 

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION 

SWMU 16, CHARLESTON, SOUTH CAROLINA 

Blotranafer 
Factor 

sed to fish 1 

2.80E·01 
7.70E+OO 
1.67E+OO 
4.77E+OO 
1.85E+OO 
1.85E+OO 

2.22E+OO 
1.80E+OO 
1.80E+OO 

6.90E·01 
7.99E+OO 
4.68E·01 
5.25E+OO 
6.07E·01 
2.87E+OO 
2.32E+OO 
1.00E+OO 
7.53E+OO 

Fish 

Cone. 

2.14E-02 

4.66E·01 
1.06E·01 
2.54E·01 
4.26E+OO 

NA 
1.0SE-01 

3.63E·01 
1.66E·01 

1.42E+01 
NA 

3.35E+01 
5.25E+02 
2.82E+01 
8.32E~01 

6.75E+01 
2.60E+OO 
1.19E+03 

Total 

6.79E·06 2.91E·04 2.98E·04 
5.38E·06 6.34E·03 6.35E·03 
5.63E-06 1.44E·03 1.45E·03 
4.74E-06 3.46E·03 3.47E·03 
2.05E·04 5.81E·02 5.83E·02 

NA NA NA 
4.23E·06 1.44E·03 1.44E·03 
1.79E·05 4.94E·03 4.96E·03 
8.20E-06 2.26E·03 2.27E-03 

2.64E·02 1.94E·01 2.20E·01 
NA NA NA 

9.17E-02 4.57E·01 5.48E-01 
1.28E·01 7 .. 15E+OO 7.28E+OO 
5.96E·02 3.85E·01 4.44E·01 
3.71E-04 1.13E·02 1.17E·02 
3.73E-02 9.20E·01 9.57E·01 
3.33E-03 3.54E·02 3.88E·02 
2.02E·01 1.62E+01 1.64E+01 

(1) Sediment to benthlc Invertebrate BSAFs were used for the inorganics becuased sediment to fish BSAFs are not available. 
Body Weight= (BW) 3.67E+OO kg Dose (soil) = (Cs • ls)(H)/BW 
Food Ingestion Rate = (II) 5.00E·02 kg/day Dose (fish) = (Cf • lf)(H)/BW 

8.00E-01 

8.00E·01 
8.00E-01 
4.58E+OO 

6.90E·02 
6.BOE-02 

4.58E+OO 
1.40E·02 
8.00E+OO 

1.26E-01 
1.00E+OO 
3.28E+OO 
1.17E+01 
8.00E+OO 
3.20E·02 
4.00E+01 
2.00E-01 
1.60E+02 

Soll Ingestion Rate= (ls) 4.70E·03 kg/day Cf= Contaminant concentration in fish 
Home Range= (HR) Assume 100% on site Metals= sediment concentration• BAF 

4.00E+OO 
4.00E+OO 
4.00E+OO 
9.16E+OO 
6.90E·01 
6.80E·01 
9.16E+OO 
1.40E·01 
8.00E+01 

1.26E+OO 
1.00E+01 
1.31E+01 
1.51E+01 
8.00E+01 
1.60E-01 
8.00E+01 
3.30E·01 
3.20E+02 

NOAEL 
HQ 

3.72E·04 
7.94E·03 
1.81 E·03 
7.57E-04 

8.45E-01 
NA 

3.15E·04 
3.54E·01 
2.84E-04 

NA 

1.67E·01 
6.22E·01 
5.55E·02 
3.66E·01 
2.39E·02 
1.94E-01 
1.03E·01 

Contaminated Area= (CA) Assume equal to home range Organics= (sediment concentration• BSAF • %lipids)/(% total organic carbon) 
Where: 

% Lipids " 14.4 % (see Appendix G.4) 
% TOC= 1 % 

Cs = Contaminant concentration In soil 

Total Dose= Dose (soil)+ Dose (fish) 
H .. HR/CA (Assume .. to 1 ) 

• 
LOAEL 

HQ 

7.45E·05 

1.59E·03 
3.62E·04 
3.79E-04 
8.45E·02 

NA 

1.57E·04 
3.54E·02 
2.84E-05 

1.75E·01 
NA 

4.17E·02 
4.81E·01 
5.SSE-03 
7.31E·02 
1.20E·02 
1.17E-01 
5.13E-02 



Avg Seel. 
Cone. 

Che mica I 
PotlcldMIPCBa 
4,4'·DDD 5.16E-03 
44'-DDE 3.83.E-03 
4.4'·0DT 4.40E-03 
Aloha-Chlordane 3.11E·03 
Aroclor· 1242 4.86E-02 
Aroclor·1254 NA 
Gamma-Chlordane 3.05E-03 
aloha·BHC 6.19E-03 
oamma·BHC 1Undanel 3.84E-03 

le noraan • 
Arsenic; 1.51E+01 
Cadmium NA 
Chromium 5.32E+01 
Coooer 4,06E+01 
Lead 3.08E+01 
Mercurv 8.75E·02 
Nickel 1.56E+01 
Selenium 1.14E+OO 
Zinc 9.51E+01 .• 
Cells are shaded 1f the value Is greater than 1.0 

RACCOON· AVERAGE INPUTS 
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION 

SWMU 16, CHARLESTON, SOUTH CAROLINA 

Blotransfer 
Factor 

sedtoflsh 1 

2.80E'01 
7.70E+OO 
1.67E+OO 
4.77E+OO 
1.85E+OO 
1.85E+OO 
2.22E+OO 
1.SOE+OO 
1.SOE+OO 

1.43E·01 
6.00E-01 
1.00E-01 
1.56E+OO 
7.10E-02 
1.14E+OO 
4.86E·01 
1.00E+OO 
1.94E+OO 

Fish 
Cone; 

2.0SE-02 
4.25E·01 
1.06E·01 
2.13E·01 
1.30E+OO 

NA 
9.75E·02 
1.61E-01 
9.94E-02 

2.16E+OO 
NA 

5.32E+OO 
6.31E+01 
2.19E+OO 
9.94E·02 
7.58E+OO 
1.14E+OO 
1.84E+02 

6.15E·06 
4.56E-06 
5.25E-06 
3.70E·06 
5.80E-05 

NA 
3.64E·06 
7.38E·06 
4.S7E-06 

1.80E·02 
NA 

6.34E-02 
4.83E-02 
3.S7E-02 
1.04E-04 
1.86E-02 
1.36E-03 
1.13E-01 

2.64E·04 
5.3BE·03 
1.34E·03 
2.71E-03 
1.64E-02 

NA 
1.24E-03 
2.04E-03 
1.26E·03 

2.74E-02 
NA 

6.75E-02 
8.00E·01 
2.77E-02 
1.26E-03 
9.62E·02 
1.44E·02 
2.33E+OO 

Total 
Dose 

m 

2.70E-04 
5.39E·03 
1.35E·03 
2.71E-03 
1.65E·02 

NA 
1.24E-03 
2.04E·03 
1.27E-03 

4.SSE-02 
NA 

1.31E·01 
8.49E-01 
6.44E-02 
1.37E·03 
1.15E-01 
1.58E·02 
2.45E+OO 

(1) Sedlmenl to benthlc Invertebrate BSAFs were used for the lnorganlcs becuased sediment to fish BSAFs are not available' 
Body Weight .. (6W) · 5.60E+oo kg Dose (soil) = (Cs • ls)(H)/BW 
Food Ingestion Rate .. (If) 7.10E-02 kg/day Dose (fish) = (Cf• lf)(H)/BW 

S.OOE-01 
8.00E·01 
8.00E-01 
4.5BE+OO 
6.90E-02 
6.SOE-02 
4.56E+OO 
1.40E·02 
8.00E+OO 

1.26E·01 
1.00E+OO 
3.28E+OO 
1 .. 17E+01 
MOE+OO 
3.20E·02 
4.00E+01 
2.00E·01 
1.60E+02 

Soll Ingestion Rate .. (Is) 6.67E-03 kg/day Cf= Contaminant concentration In fish 
Home Range= (HA) 1,56E+03 Aores Metals =sediment concentration• BAF 

4.00E+oo 
4.00E+OO 
4.00E+oo 
9.16E+oo 
6.90E-01 
6.80E·01 
9.1.6E+oo 
1.40E·01 
8.00E+01 

1.26E+OO 
1.00E+01 
1.31E+01 
1.51E+01 
8.00E+01 
1.60E-01 
8.00E+01 
3.30E·01 
3.20E+02 

NOAEL 
HQ 

3.37E-04 
6.74E·03 
1.68E·03 
5.92E·04 
2.39E·01 

NA 
2.71E-04 
1.46E·01 
1.58E·04 

3.61E·01 
NA 

3.99E·02 
7.25E·02 
8.06E·03 
4.27E,02 
2.87E·03 
7.89E·02 
1.53E·02 

LOAEI. 
HQ 

6.75E·05 
1.35E·03 
3.37E-04 
2.96E·04 
2.39E-02 

NA 
1.35E-04 
1.46E·02 
1.58E·05 

3.61E·02 
NA 

9.96E·03 
5.60E·02 
8.06E·04 
8.53E·03 
1.43E·03 
4.78E·02 
7.65E·03 

Contaminated Area .. (CA) Assume equal to home range Organics = (sediment concentration • BSAF • %11plds)/(% total organic carbon) 

• • 

Where: 
% Lipids= 14.4 % (see Appendix G.4) 
%TQC.,1% 

Cs = Contaminant concentration in soll 
Total Dose• Dose (soil)+ Dose (fish) 
H=HA/CA (Assume = to 1 ) 

• 



• 
Max Soil 

Cone. 
Chemical 
Pesticides/PC Ba 
4,4'-DDD 3.70E·02 
4.4'·DDE 9.20E·03 
4,4'-DDT 2.00E-02 
Aldrin 2.20E·03 
Al ha-Chlordane 5.50E-04 
Aroclor· 1248 5.70E-01 
Arocior· 1254 8.70E·01 
Arocior· 1260 3.50E·01 
Endrin Aldeh de 1.30E·03 

5.40E-03 
2.BOE-03 
1.80E·03 
8.70E·04 

1.25E+01 
Chromium 3.92E+02 
Co er 1.93E+03 
Lead 6.70E+02 
Mercu 1.80E+OO 
Nickel 3.48E+02 
Zinc 1.51E+03 
Cells are shaded if the value is greater than 1.0 

Body Weight= (BW) 1.53E·02 
Food Ingestion Rate = (If) 2.59E·03 
Soil Ingestion Rate= (Is) 7.7.8E·05 
Home Range • (HR) Assume 100% on site 

• 
SHORT·TAILED SHREW· CONSERVATIVE INPUTS 

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION 
SWMU 17, CHARLESTON, SOUTH CAROLINA 

Biotransfer Invertebrate Total 
Factor Cone. 

soil to Inv m Soll Invert. m 

1.30E+01 4.81E·01 1.89E·04 8.18E·02 8.19E-02 8.00E-01 
qoE+01 1.20E·01 4.69E·05 2.03E·02 2.04E·02 8.00E-01 
1.30E+01 2.SOE-01 1.02E·04 4.42E·02 4.43E·02 8.00E-01 
3.30E+OO 7.26E·03 .1.12E·05 1.23E·03 1.25E·03 2.00E-01 
5.00E+OO 2.75E·03 2.80E·06 4.67E-04 4.70E·04 4.58E+OO 
1.59E+01 9.07E+OO 2.91E·03 1.54E+OO 1.54E+OO 1.00E-02 
1.59E+01 1.38E+01 4.44E·03 2.35E+OO 2.36E+OO 6.SOE-02 
1.59E+01 5.57E+OO 1.78E·03 9.46E·01 9.48E·01 6.80E·02 
3.60E+OO 4.68E·03 6.63E·06 7.95E·04 B.02E·04 9.20E·02 
3.60E+OO 1.94E·02 2.75E·05 3.30E·03 3.33E·03 . 9.20E-02 
1.00E+01 2.BOE-02 1A3E·05 4.76E·03 4.77E·03 1.00E-01 
5.00E+OO 9.00E-03 9.18E·06 1.53E·03 1.54E·03 1.40E·02 
5.00E+OO 4.35E·03 4.44E·06 7.39E·04 7.44E·04 8.00E+OO 

4.07E+01 5.09E+02 6.37E·02 8.64E+01 8.65E+01 1.00E+OO 
3.16E+OO 1.24E+03 2.00E+OO 2.11E+02 2.13E+02 3.28E+OO 
1.53E+OO 2.95E+03 9.84E+OO 5.02E+02 5.12E+02 1.17E+01 
1.52E+OO 1.02E+03 3.42E+OO 1.73E+02 1.77E+02 8.00E+OO 
2.06E+01 3.71E+01 9.18E·03 6.31E+OO 6.32E+OO 3.20E·02 
4.73E+OO 1.65E+03 1.77E+OO 2.80E+02 2.82E+02 4.00E+01 
1.29E+01 1.95E+04 7.70E+OO 3.31E+03 3.31E+03 1.60E+02 

kg Dose (soil) = (Cs • ls)(H)/BW 
kg/day Dose (Invertebrate) = (Ci • lf)(H)/BW 

• 
NOAEL LOAEL 

HQ HQ 

4.00E+OO 1.02E-01 2.0SE-02 
4.00E+OO 2.55E-02 5.09E-03 
4.00E+OO 5.54E-02 1.11E-02 
1.00E+OO 6.23E-03 1.25E-03 
9.16E+OO 1.03E-04 5.13E-05 
1.00E·01 1.54E+02 1.54E+01 

6.80E·01 3.47E+01 3.47E+OO 

6.80E·01 1 39E+01 L39E+OO 
9.20E·01 8.72E-03 8.72E-04 
9.20E·01 3.62E-02 3.62E-03 
1.00E+OO 4.77E-02 4.77E-03 
1.40E·01 1.10E-01 1.10E-02 
8.00E+01 9.30E-05 9.30E-06 

1.00E+01 8.65E+01 8.65E+OO 
1.31E+01 6.48E+01 1.62E+01 
1.51E+01 4.37E+01 3.38E+01 
8.00E+01 2.21E+01 2.21E+OO 

1.60E·01 1.97E+02 3.95E+01 
8.00E+01 7.04E+OO 3.52E+OO 
3.20E+02 2.07E+01 1.04E+01 

kg/day Ci = Contaminant concentration in invertebrate .. (soil cone. * Biotransfer Factor) 
Cs = Contaminant concentration in soil 

Contaminated Area .. (CA) Assl.!me equal to home range Total Dose= Dose (soil)+ Dose (invertebrate) 
H=HR/CA (As.sume =to 1 ) 



Chemical 
Pe1tlcldes/PCB1 
4,4'·000 
4.4'·DDE 
4,4'·DDT 
Aldrin 
Alpha-Chlordane 
Aroclor· 1248 
Aroclor· 1254 
Aroclor· 1260 
EAdrln Aldehyde 
Endrin K>&tone 
HePlachlor 
delta-BHC 
oamma-6HC {Undane) 
noraan ca 

Cadmium 
Chromium 
Coooer 
Lead 
Mercury 
Nickel 
Zinc 

Avg Soil 
. Coni;. 

3.98E·03 
2.26E·03 

SHORT ·TAILED SHREW· AVERAGE INPUTS 
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION 

SWMU 17, CHARLESTON, SOUTH CAROLINA 

Biotransfer Invertebrate 
Factor Cone. 

soil to Inv Invert. 

t.30E+01 S.17E·02 3.50E·06 5.0SE-03 5.05E·03 8.00E-01 
1.30E+01 2.94E·02 1.99E·06 2.88E·03 2.88E-03 8.00E·01 

3.07E·03 . 1.30E+01 3.99E·02 2.70E·06 3.90E·03 3.90E·03 8.00E·01 
1.09E~03 3.30E+OO 3.58E·03 9.54E·07 3.50E·04 3.51E·04 2.ooe-01 
5.50E·04 5.00E+OO 2.75E·03 4.84E·07 2.69E·04 2.69E·04 4.585+00 
3.9SE·02 6.67E+OO 2.65E·01 3.50E·05 2.59E·02 2.59E·02 1.00E·02 
7.SGE·02 6.67E+OO 5.24E.Q1 6.91E·05 5.12E·02 5.13E·02 S.SOE·02 
3.67E~02 6.67E+OO 2.44E·01 3.22E·05 2.39E·02 2.39E·02 6.80E·02 
1.30E·03 3.60E+OO 4.66E·03 1.14E·06 4.57E·04 ; 4.58E·04 9.20E·02 
2.06E.Q3 3.60E+OO 7.41E·03 1.81E-06 7.24E·04 7.26E·04 9.20E-02 
1.08E.Q3 1.00E+01 t.08E·02 9.47E.07 1.0SE-03 1.05E·03 1.ooe-01 
1.06E·03 5.00E+OO 5.30E.03 9.31E·07 5.17E·04 5.18E-04 1.40E-02 
8.70E·04 5.00E+OO 4.35E-03 7.65E·07 4.25E·04 4.26E·04 8.00E+OO 

1.26E+OO 7.71E+OO 9.72E+OO 1.11E·03 9.49E-01 9.50E·01 1.00E+OO 
3.76E+01 3.06E·01 1.15E+01 3.30E·02 1.12E+OO 1.16E+OO 3.28E+OO 
1.76E+02 5.15E·01 9.06E+01 1.55E·01 8.85E+OO 9.00E+OO 1.17E+01 
9.40E+o1·· 2.66E-01 2.SOE+01 8.26E·02 2.44E+OO 2.52E+OO S.OOE+OO 
2.17E·01 1.69E+OO 3.68E-01 1.91E·04 3.59E·02 3.61E·02 3.20E·02 
3.42E+01 1.0SE+OO 3.62E+01 3.00E·02 3.54E+OO 3.57E+OO 4.00E+01 
1.91E+02 3.20E+OO 6.11E+02 1.68E·01 5.97E+01 5.99E+01 1.60E+02 

NOAEL LOAEL 
HQ HO 

4.00E+OO 6.32E·03 1.26E·03 
4.00E+OO 3.60E·03 7;20E·04 
4.00E+OO 4.87E·03 9.75E·04 
1.00E+OO 1.75E·03 3.51 E·04 
9.16E+OO 5.88E·05 2.94E·05 
1.00E·01 ( 2.59E·01 
6.80E·01 7.54E·01 7.54E·02 
6.BOE·01 3.52E·01 3.52E·02 
9.20E·01 4.98E·03 4.98E-04 
9.20E·01 7.89E·03 7.89E·04 
1.00E+OO 1.05E·02 1.05E·03 
1.40E·01 3.70E·02 3.70E·03 
8.00E+Oi 5.32E·05 5.32E·06 

1.00E+01 9.50E·01 9.SOE-02 
1.31E+01 3.52E·01 8.80E·02 
1.51E+01 7.69E·01 5.94E·01 
8.00E+01 3.16E·01 3.16E·02 
1.60E·01 l ... 2.26E·01 
8.00E+01 8.91E·02 4.46E·02 
3.20E+02 3.74E·01 1.87E·01 

Cells are shaded lf the value is greater than. 1.0 · 

BodY Weight• (BW) 
Food ingestion Rate .. (If) 
Soil Ingestion Rate• (Is) 
Home Range .. (HR) 
Contaminated Area • (CA) 

• 

1.69E-02 kg 
1.65E·03 kg/day 
1.48E-05 kg/day 
9.70E·01 · Acres 

Assume equal to home range 

• 

Dose (soil)= (Cs* ls)(H)/BW 
Dose (invertebrate) = (Ci • lf)(H)/BW 
Ci .. Contaminant concentration in invertebrate • (soil cone. • Biotransfer Factor) 
Cs = Contaminant concentration In soil 
Total Dose= Dose (soil)+ Dose (Invertebrate) 
H•HR/CA (Assume • to 1 l 

• 



• 
Chemical 
Pntfoldee/PCBa 
4,4'-000 
4,4'·0DE 
4.4'·00T 
Aldrin 
Alpha-Chlordane · 
Aroclor· 1248 
Aroclor· 1264 
Aroclor-1260 
Endrin Aldehvde 
Endrln Ketone 
Heptachlor 
delta-BHC 
1aamma·BHC tLindanel 
lnor anlca 
Cadmium 
Chromium 
Co er 
Lead 
Mer cu 
Nickel 
Zinc 

Max Soil 
Cone. 

3.70E.02 
9.20E-03 
2.00E·02 
2.20E·03 
5.50E·04 
5.70E·01 
8.70E-01 
3.50E·01 
1.30E·03 
5.40E·03 
2.80E·03 
1.80E·03 
8.70E·04 

1.25E+01 
3.92E+02 
1.93E+03 
6.70E+02 
1.SOE;.00 
3.48E+02 
1.51E+03 

• 
COTTON MOUSE· CONSERVATIVE INPUTS . 

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION 
SWMU 17, CHARLESTON, SOUTH CAROLINA 

Biotransfer 
Factor 

aoilto ve • 

1.60E·02 
1.90E·02 
7.60E-03 
6.90E·01 
2.50E·02 
1.60E·02 
1.30E·02 
2.90E-03 
8.20E·02 
8.20E·02 
1.20E·01 
9.00E-01 
2.70E-01 

3.25E+OO 
8.39E-02 
6.25E-01 
4.68E-01 
5.00E+OO 
1.41E+OO 
1.82E+OO 

Vegetation 
Cone. 

5.92E·04 
1.75E·04 
1.56E·04 
1.52E·03 
1.38E·05 
9.12E·03 
1.13E·02 
1.02E·03 
1.07E·04 
4.43E·04 
3.36E-04 
1.62E·03 
2.35E·04 

4.06E+01 
3.29E+01 
1.21E+03 
3.14E+02 
9.00E+OO 
4.91E+02 
2.75E+03 

· Doee m 

Soll 

1.06E-04 
2.64E·05 
5.75E·05 
6.32E·06 
1.SBE-06 
1.64E·03 
2.60E·03 
1.01E·03 
3.74E-06 
1.55E·05 
8.05E·06 
5.17E·06 
2.SOE-06 

3.59E·02 
1.13E+OO 
5.55E+OO 
1.93E+OO 
5.17E·03 
1.00E+OO 
4.34E+OO 

Total 

B.51E·05 1.91E·04 8.005·01 
2.51E·05 5.15E·05 8.00E·01 
2.24E·05 7.99E·05 8.00E-01 
2.18E·04 2.24E·04 2.00E·01 
1.98E·06 3.56E·06 4.58E+OO 
1.31E·03 2.95E·03 1.00E·02 
1.62E·03 4.12E·03 6.80E·02 
1.46E-04 1.15E·03 6.80E·02 
1.53E·05 1.91E·05 9.20E·02 
6.36E·05 7.91E·05 9.20E·02 
4.83E·05 5.63E-05 1.00E·01 
2.33E-04 2.38E·04 1.40E·02 
3.37E·05 3.62E·05 8.00E+OO 

5.84E+OO 5.87E+OO 1.00E+OO 
4.72E+OO 5.85E+OO 3.28E+OO 
1.73E+02 1.79E+02 1.17E+01 
4.50E+01 4.70E+01 8.00E+OO 
1.29E+OO 1.30E+OO 3.20E-02 
7.05E+01 7.15E+01 4.00E+01 
3.95E+02 3.99E+02 1.60E+02 

4.00E+OO 
4.00E+OO 
4.00E+OO 
1.00E+OO 
9.16E+OO 
1.00E·01 
6.80E·01 
6.80E·01 
9.20E·01 
9.20E·01 
1.00E+OO 
1.40E·01 
S.OOE+01 

1.00E+01 
1.31E+01• 
1.s11:+01 
8.00E+01 
1.60E·01 
8.00E+01 
3.20E+02 

NOAEL 
HQ 

2.39E·04 
6.44E·05 
9.98E·05 
1.12E·03 
7.76E·07 
2.95E-01 
6.07E·02 
1.69E·02 
2.07E-04 
8.60E·04 
5.63E-04 
1.70E·02 
4.53E·06 

. Cells are shaded If the value is greater than 1.0 

·Body Weight .. (BW) 
Food Ingestion Rate• (If) 
Soil Ingestion Rate • (Is) 
Home Range • (HR) 
Contaminated Area • (CA) 

1.48E-02 kg 
2.13E-03 kg/day 
4.25E·05 kg/day 

Assume 100% on site 
Assume equal to home range 

Dose (soil) = (Cs • ls)(H)/BW 
Dose (vegetation) = (Cv • lf)(H)IBW 

·cp"' Contaminant concentration In vegetation"' (soil cone.• Slotransfer Factor) 
Cs = Contaminant concentration in soil 
Total Dose= Dose (solQ +Dose (vegetation) 
H .. HR/CA (Assume• to 1 ) 

• 
LOAEL 

HQ 

4.78E·05 
1.29E·05 
2.00E-05 
2.24E·04 
3.8BE·07 
2.95E·02 
6.07E·03 
1.69E·03 
2.07E·05 
8.60E·05 
5.63E·05 
1.70E·03 
4.53E-07 



Chemical 
PMtlcklealPCBs 
4,4'·000 
4.4'·DDE 
4,4'·DDT 
Aldrln 
Aloha-Chlordane 
Aroclor· 1248 
Aroclor· 1254 
AroclQr· 1260 
Endrln Aldehvde 
Endrin Ketone 
Heotachlor 
delta·BHC 
1aamma·BHC (Lindanel 
lnoraanlc. 
Cadmium 
Chromium 
Coooer 
Leed 
Mercury 
Nickel 
Zinc 

Body Weight • (BW) 
Food Ingestion Rate • (If) 
Soil Ingestion Rate • (ls) 
Home Range •(HR) 
Contaminated Area • (CA) 

• 

COTTON MOUSE· AVERAGE INPUTS 
TERRESTRIAi,. WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION 

SWMU 17, CHARLESTON, SOUTH CAROLINA 

Avg Soll Biotranafer Vegetation Doee lma/ka/d) from: Total 
Cone. Factor Cone. Do.- NOAEL 

Cmalkn\ (aoll to vaa,) fmalk:a\ Soll Veaetatlon fmalkald) (mclka/d) 

3.98E-03 1.60E·02 6.36E·05 3.20E·06 2.56E-06 5.76E·06 8.00E·01 
2.26E·03 1.90E·02 4.30E·05 1.82E·06 1.73E·06 3.56E·06 8.00E·01 
3.07E-03 7.80E·03 2.39E-05 2.47E·06 9.63E-07 3.43E·06 8.00E·01 
1.09E·03 6.90E·01 7.49E·04 8.74E·07 3.01E·05 3.10E·05 2.00E·01 
5.506-04. 2.50E·02 1.386-05 4.43E·07 5.53E-07 9.96E·07 4.58E+OO 
3.98E·02 1.60E-02 6.36E-04 3.20E·05 2.56E·05 5.76E·05 .. 1.00E·02 
7.86E·02 1.30E-02 1.02E-03 6.33E-05 4.11E-05 1.04E·04 6.80E·02 
3.67E·02 2.90E·03 1.06E·04 2.95E·05 4.28E·06 3.38E·05 6.80E·02 
1.30E-03 8.20E·02. 1.07E·04 1.05E·06 4.29E-06 5.34E·06 9.20E·02 
2.066·03 8.20E-02 1.69E-04 1.66E-OS 6.80E·06 8.45E·06 9.20E·02 
1.08E·03 1.20E·01 1.29E·04 8.67E·07 5.20E·06 6.o7E·06 1.00E·01 
1.06E-03 9.00E·Of 9.53E·04 8.53E·07 3.84E•05 3.92E·05 1.40E·02 
8.70E-o4 2.70E·01 2.35E·04 7.00E·07 9.4SE·06 1.02E·05 8.00E+OO 

1.26E+OO 5.86E-01 7.39E·01 1.01E·03 2.97E·02 3.08E.·02 1.00E+OO 
3.76E+01 4.10E·02 1.54E+OO 3.02E·02 6.20E·02 9.22E·02 3.28E+OO 
1.76E+02 1.24E·01 2.18E+01 1.42E·01 8.78E-01 1.02E+OO · 1.17E+01 
9.40E+01 3.89E-02 3.66E+OO 7.56E·02 1.476-01 2.236·01 8.00E+OO 
2.17E-01 6.52E-01 1.42E·01 1.75E·04 5.70E·03 5.886-03 3.20E·02 
3.42E+01 1.80E·02 6.15E·01 2.75E·02 2.48E·02 5.23E·02 4:00E+01 
1.91E+02 3.ElSE-01 6.99E+01 1.54E·01 2.81E+OO 2.97E+OO 1.60E+02 

2.10E·02 kg Dose (soil) = (Cs • ls)(H)/BW 
8.45E·04 kg/day Dose (vegetation) = (Cv • lf}(H}/BW 

LOAEL NOA EL LOAEL 
Cma/ka/d) HQ HQ 

4.00E+OO 7.20E·06 1.44E·06 
4.00E+OO 4.44E-06 6.89E·07 
4.00E+OO 4.29E·06 8.58E-07 
1.00E+OO 1.55E·04 3.1DE·05 
9.16E+OO 2.18E·07 1.09E·07 
1.00E·01 5.76E·03 5.76E-04 
6.80E·01 1.54E·03 1.54E·04 
6.80E·01 4.976-04 4.976-05 
9.20E·01 5.80E-05 5.SOE-06 
9.20E·01 9.19E-05 9.19E·06 
1.00E+OO 6.07E-05 6.07E-06 
1.40E·01 2.80E·03 2.80E·04 
8.00E+01 1.27E-06 1.27E·07 

1.006+01 3.08E·02 3.08E·03 
1.31E+01 2.81E·02 7.02E·03 
1.51E+01 8.70E·02 6,73E·02 
8.00E+01 2.78E·02 2.78E·03 
1.60E·01 1.84E·01 3.67E-02 
8.00E+01 1.31E·03 6.53E·04 
3.20E+02 1.85E·02 9.27E-03 

1.69E·05 kg/day Cp • Contaminant concentration in vegetation• (soil cone. • Biotransfer Factor) 
1.52E·01 Acres Cs = Contaminant concentration In soil · 

Assume equal to home range Total Dose= Dose (soil)+ Dose (vegetation) 
H•HRICA (Assume ,. to. 1 ) 

• • 



• • 
MOURNING DOVE· CONSERVATIVE INPUTS 

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION 
SWMU 17, CHARLESTON, SOUTH CAROLINA 

Chemical 
Peatloidea/PCBa 
4.4'·000 
4.4'·0DE 
4.4'·0DT 
Aldrin 
Af Pila-Chlordane 
Aroclor· 1248 
Aroclor· 1254 
Aroclor· 1260 
Endrin Aldehvde 
Endrin Ketone 
Heotachlor 

·-
aamma·BHC ILindanel 
lno anloa 

Max Soil 
Cone. 

3.70E·02 
9.20E·03 
2.00E·02 
2.20E·03 
5.50E·04 
5.70E·01 
8.70E~01 

3.SOE.01 
1.30E·03 
5.40E-03 
2.80E·03 
1.BOE-03 
8.70E·04 

1.25E+01 
3.92E+02 
1.93E+03 
6.70E+02 
1.SOE+OO 
3.48E+02 

Biotransfer 
Factor 

soil to 

1.60E·02 
1.90E·02 

· 7.SOE-03 
6.90E-01 
2.50E-02 
1.60E·02 
1.30E·02 
2.90E·OS 
8.20E·02 
8.20E·02 
1.20E·01 
9.00E·01 
2.70E·01 

3.25E+OO 
8.39E·02 
6.25E·01 
4.68E-01 
5.00E+OO 
1.41E+OO 

Zinc 1.51E+03 1.82E+OO 
Cells are shaded if the value ls greater than 1.0 

Body Weight • (BW) 
Food Ingestion Rate • (II) 
Soil Ingestion Rate• (Is) 
Home Range • (HR) 
Contaminated Area .. (CA) 

1.20E·01 kg 
2.28E·02 kg/day 
3.17E·03 kg/day 

Assume 100% on site 
Assume equal to home range 

Vegetation 
Cone. 

5.92E~04 

1.75E·04 
1.56E-04 
1.52E-03 
1.38E·05 
9.12E·03 
1.13E-02 
1.02E·03 
1.07E·04 
4.43E·04 
3.36E-04 
1.62E·03 
2.35E·04 

4.06E+01 
S.29E+01 
1.21E+OS 
3.14E+02 
9.00E+OO 
4.91E+02 
2.75E+03 

9.nE-04 
2.43E·04 
5.28E·04 
5.81E·05 
1.45E·05 
1.51 E·02 
2.30E·02 
9.24E·03 
3.43E·05 
1.43E·04 
7.39E·05 
4.75E.05 
2.30E·05 

3.30E·01 
1.04E+01 
5.10E+01 
1.ne+o1 
4.75E·02 
9.19E+OO 
3.99E+01 

1.12E.04 1.09E-03 9.00E.03 
3.32E-05 2.76E-04 9.00E.03 
2.96E.OS 5.58E·04 9.00E·03 
2.88E·04 3,47E·04 NV 
2.61E·06 1.71E·05 2.14E+OO 
1.73E·03 1.68E·02 NV 
2.15E·03 2.51E·02 1.80E·01 
1.93E·04 9.44E·03 1.80E·01 
2.03E·05 S.46E·05 1.00E-02 
8.41E·05 2.27E·04 1.00E·02 
6.38E-05 1.38E·04 NV 
3.08E·04 3.55E·04 5.60E·01 
4.46E·05 6.76E.OS 2.00E+OO 

7.72E+OO 8.05E+OO 1.45E+OO 
6.25E+OO 1.66E+01 1.00E+OO 
2.29E+02 2.80E+02 4.70E+01 
5.96E+01 7.73E+01 1.13E+OO 
1.71E+OO 1.76E+OO 6.40E·03 
9.33E+01 1.02E+02 7.74E+01 
5.22E+02 5.62E+02 1.45E+01 

Dose (soil)= (Cs* ls)(H)/BW 
Dose (vegetation) = (Cv • lf)(H)/BW 

5.20E-02 
5.20E·02 
5.20E·02 

NV 
1.07E+01 

NV 
1.BOE+OO 
1.BOE+OO 
1.00E-01 
1.00E·01 

NV 
2.25E+OO 
2.00E+01 

.2.00E+01 
5.00E+OO 
6.17E+01 
1.13E+01 
6.40E·02 
1.07E+02 
1.31E+02 

NOAEL 
HQ 

1.21E·01 
3.07E·02 
6.20E·02 
#VALUE! 
8.01E·06 
#VALUE! 
1.40E·01 
5.24E·02 
5.46E·03 
2.27E·02 
#VALUE! 
6.35E-04 
3.38E·05 

5.55E+OO 

1.66E+01 
5.96E+OO 
6.84E+01 

2.75E+02 
1.32E-i00 

3.88E+01 

Cp .. Contaminant concentration In vegetation • (soil cone. • Biotransfer Factor) 
Cs = Contaminant concentration in soil 
Total Dose= Dose (soil)+ Dose (vegetation) 
H"'HR/CA (Assume • to 1 ) 

• 
LOAEL 

HQ 

2.10E-02 
5.31E·03 
1.07E-02 
#VALUE! 
1.60E-06 
#VALUE! 
1.40E·02 
5.24E·03 
5.46E·04 
2.27E·03 
#VALUE! 
1.58E·04 
3.38E·06 

lllDDI 
3.32E+OO 
4.54Et00 
6.84E+OO 

2.75E+01 .... 
4.29E+OO 



MOURNING DOVE· AVERAGE INPUTS 
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION 

SWMU 17, CHARLESTON, SOUTH CAROLINA 

Chemical 
Peatieldea/PCBs 
4,4'-000 
4,4'·00E 
4,4'·00T 
Aldrin 
Alpha-Chlordane 
Aroclor· 1248 
Aroclor· 1254 
Aroclor· 1260 
Endrin Aldehyde 
Endrin Ketone 
Heptachlor 
delta-BHC 
!aamma·BHC (Lindanel 
lnor anica 

Avg Soil 
Cone. 

3.98E·03 
2.26E·03 
3.07E·03 
1.09E·03 
5.SOE-04 
3.98E·02 
7.86E·02 
3.67E-02 
1.30E·03 
2.06E·03 
1.08E·03 
1.06E-03 
8.70E·04 

Cadmium 1.26E+OO 
Chromium 3.76E+01 
Co er 1.76E+02 
Lead 9.40E+01 
Mercu 2.17E-01 
Nickel 3.42E+01 
Zinc 1.91E+02 
Cells are shaded If the value is greater than 1.0 

Biotranafer 

1.60E·02 
1.90E·02 
7.80E·03 
6.90E·01 
2.50E·02 
1.60E·02 
1.30E·02 
2.90E·03 
8.20E·02 
8.20E·02 
1.20E·01 
9.00E·01 
2.70E·01 

5.86E·01 
4.10E·02 
1.24E·01 
3.89E·02 
6.52E·01 
1.80E·02 
3.66E·01 

Body Weight• (BW) 1.20E·01 kg 
Food Ingestion Rate .. (If) 
Soil Ingestion Rate• (Is) 
Home Range• (HR) 
Contaminated Area .. (CA) 

• 

1.64E·02 kg/day 
1.00E·03 kg/day 

Assume 100% 
Assume equal to home range 

Vegetation 
Cone. 

6.36E·05 
4.30E·05 
2.39E·05 
7.49E·04 
1.38E·05 
6.36E·04 
1.02E·03 
1.06E·04 
1.07E·04 
1.69E·04 
1.29E·04 
9.53E-04 
2.35E·04 

7.39E·01 
1.54E+OO 
2.18E+01 
3.66E+OO 
1.42E·01 
6.15E·01 
6.99E+01 

3.31E·05 
1.89E·05 
2.56E·05 
9.05E·06 
4.59E·06. 
3.32E·04 
6.55E·04 
3.06E·04 
1.08E·05 
1.72E·05 
8.98E·06 
8.83E·06 
7.25E·06 

1.05E·02 
3.13E·01 
1.47E+OO 
7.83E·01 
1.B1E·03 
2.85E·01 
1.59E+OO 

• 

Total 

8.70E·06 4.18E·05 9.00E-03 
5.88E·06 2.48E·05 9.00E-03 
3.27E·06 2.89E·05 9.00E·03 
1.02E·04 1.11E-04 NV 
1.88E·06 6.46E·06 2.14E+OO 
8.70E·05 4.19E·04 NV 
1.40E·04 7.95E-04 1.SOE-01 
1.45E·05 3.20E-04 1.80E·01 
1.46E·05 2.54E·05 1.00E·02 
2.31E·05 4.02E·05 1.00E-02 
1.77E·05 2.66E·05 NV 
1.30E·04 1.39E-04 5.60E-01 
3.21E·05 3.94E·05 2.00E+OO 

1.01E·01 1.11 E·01 1.45E+OO 
2.11E·01 5.24E-01 1.00E+OO 
2.98E+OO 4.45E+OO 4.70E+01 
5.00E-01 1.28E+OO 1.13E+OO 
1.94E·02 2.12E·02 6.40E·03 
B.41E·02 3.69E-01 7.74E+01 
9.55E+OO 1.11 E+01 1.45E+01 

Dose (soil) = (Cs • ls)(H)/BW 
Dose (vegetation) = (Cv • lf)(H)/BW 

5.20E·02 
5.20E·02 
5.20E·02 

NV 
1.07E+01 

NV 
1.BOE+OO 
1.SOE+OO 
1.00E·01 
1.00E-01 

NV 
2.25E+OO 
2.00E+01 

2.00E+01 
5.00E+OO 
6.17E+01 
1.13E+01 
6.40E·02 
1.07E+02 
1.31E+02 

NOAEL 
HQ 

4.65E·03 
2.75E-03 
3.21E·03 
#VALUE! 
3.02E-06 
#VALUE! 
4.42E·03 
1.78E-03 
2.54E·03 
4.02E-03 
#VALUE! 
2.48E·04 
1.97E-05 

LOAEL 
HQ 

8.05E·04 
4.76E-04 
5.55E-04 
#VALUE! 
6.04E-07 
#VALUE! 
4.42E-04 
1.7BE-04 
2.54E-04 
4.02E-04 
#VALUE! 
6.18E-05 
1.97E-06 

5.57E-03 
1.05E-01 
7.20E-02 
1.14E·01 
3.31E-01 
3.45E·03 
8.51E-02 

Cp = Contaminant concentration in vegetation = (soil cone. • Biotransfer Factor) 
Cs = Contaminant concentration in soil 
Total Dose= Dose (soil)+ Dose (vegetation) 
H=HR/CA (Assume .. to.1 ) 

• 



• 
Chemical 
Peaticldes/PCBs 
4,4'·DDD 
4,4'·DDE 
4,4'·DDT 
Aldrin 
Aloha-Chlordane 
Aroclor-1248 
Aroclor-1254 
Aroclor· 1260 
Endrln Aldehyde 
Endrin Ketone 
Heotachlor 
delta·BHC 
1aamma·BHC lllndanel 
lnor antes 
Cadmium 
Chromium 
Co er 
Lead 
Mercu 
Nickel 
Zinc 

Maxson 
Cone. 
m 

3.70E·02 
9.20E·03 
2.00E·02 
2.20E·03 
5.50E·04 
5.70E·01 
8.70E·01 
3.50E·01 
1.30E·03 
5.40E·03 
2.80E·03 
1.80E·03 
8.70E·04 

1.25E+01 
3.92E+02 
1.93E+03 
6.70E+02 
1.BOE+OO 
3.48E+02 
1.51E+03 

• 
AMERICAN WOODCOCK· CONSERVATIVE INPUTS 

TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION 
SWMU 17, CHARLESTON, SOUTH CAROLINA 

Blotransfer 
Factor 

soil to Inv. 

1.30E+01 
1.30E+01 
1.30E+01 
3.30E+OO 
5.00E+OO 
1.59E+01 
1.59E+01 
1.59E+01 
3.60E+OO 
3.60E+OO 
1.00E+01 
5.00E+OO 
5.00E+OO 

4.07E+01 
3.16E+OO 
1.53E+OO 
1.52E+OO 
2.06E+01 
4.73E+OO 
1.29E+01 

Invertebrate 
Cone. 

4.81E·01 
1.20E·01 
2.60E·01 
7.26E·03 
2.75E·03 
9.07E+OO 
1.38E+01 
5.57E+OO 
4.6BE·03 
1.94E·02 
2.80E·02 
9.00E-03 
4.35E·03 

5.09E+02 
1.24E+03 
2.95E+03 
1.02E+03 
3.71E+01 
1.65E+03 
1.95E+04 

1,11E·03 
2.76E·04 
5.99E.04 
6.59E.05 
1.65E·05 
1.71E·02 
2.61E·02 
1.05E·02 
3.89E·05 
1.62E·04 
B.39E·05 
5.39E·05 
2.61E·05 

3.74E·01 
1.17E+01 
5.78E+01 
2.01E+01 
5.39E·02 
1.04E+01 
4.52E+01 

Total 

8.79E·02 8.90E·02 
2.1BE·02 2.21E·02 
4.75E·02 4.81E·02 
1.33E·03 1.39E·03 
5.02E·04 5.19E·04 
1.66E+OO 1.67E+OO 
2.53E+OO 2.55E+OO 
1.02E+OO 1.03E+OO 
8.5SE·04 8.94E·04 
3.55E·03 3.71E·03 
5.11E·03 5.20E·03 
1.64E·03 1.70E·03 
7.95E·04 8.21E·04 

9.29E+01 9.33E+01 
2.26E+02 2.38E+02 
5.40E+02 5.98E+02 
1.86E+02 2.06E+02 
6.78E+OO 6.83E+OO 
3.01E+02 3.11E+02 
3.55E+03 3.60E+03 

9.00E·03 
9.00E·03 
9.00E·03 

NV 
2.14E+OO 

NV 
1.80E·01 
1.80E·01 
1.00E·02 
1.00E·02 

NV 
5.60E·01 
2.00E+OO 

1.45E+OO 
1.00E+OO 
4.70E+01 
1.13E+OO 
6.40E·03 
7.74E+01 
1.45E+01 

5.20E·02 
5.20E·02 
5.20E·02 

NV 
1.07E+01 

NV 
1.BOE+OO 
1.SOE+OO 
1.00E·01 
1.00E·01 

NV 
2.25E+OO 
2.00E+01 

2.00E+01 
5.00E+OO 
6.17E 0 
1.13E+01 
6.40E·02 
1.07E+02 
1.31E+02 

NOAEL 
HQ 

• 2.42E·04 .. 
8.94E·02 
3.71E·01 
#VALUE! 
3.03E·03 
4.10E·04 

6.43E+01 

2.38E+02 

1.21E+01 

1.83E+02 

1.07E+03 

4 02E+OO 

2.48E+02 

Cells are shaded If the value Is greater than 1.0 

Body Weight= (BW) 
Food Ingestion Rate= (If) 
Soil Ingestion Rate= (Is) 
Home Range= (HR) 
Contaminated Area = (CA) 

1.66E·01 kg 
3.03E·02 kg/day 
4.97E·03 kg/day 

Assume 100% on site 
Assume equal to home range 

Dose (soil) = (Cs • ls)(H)/BW 
Dose (Invertebrate) =(Ci • lf)(H)/BW 
Cl " Contaminant concentration In Invertebrate= (soil cone. • Biotransfer Factor) 
Cs = Contaminant concentration In soil 
Total Dose= Dose (soil)+ Dose (Invertebrate) 
H=HR/CA (Assume =to 1 ) 

• 
LOAEL 

HQ 

4.25E·01 
9.25E·01 
#VALUE! 
4.85E·05 
#VALUE! 

' 
5.71E·01 
8.94E·03 
3.71E·02 
#VALUE! 
7.55E-04 
4.10E-05 

4.66E+OO 

4.76E+01 

9.68E+OO 

1.83E+01 

1.07E+02 

2.91E+OO 

2.75E+01 



Chemical 
Pestlcldes/PCBs 
4,4'-000 
4,4'·00E 
4,4'·0DT 
Aldrin 
Alpha-Chlordane 
Aroclor· 1248 
Aroclor· 1264 
Aroclor· 1260 
Endrln Aldehvde 
Endrln Ketone 
Heptachlor 
delta·BHC 
raamma·BHC (Llndane) 
lnoraanlca_ 
Cadmium 
Chromium 
Copper 
Lead 
Mercurv 
Nick el 
Zinc 

Avg Soll 
Cone. 

3.98E·03 
2.26E·03 
3.07E·03 
1.09E-03 
5.50E-04 
3.98E·02 
7.86E·02 
3.67E·02 
1.30E·03 
2.06E·03 
1.08E·03 
1.06E·03 
8.70E-04 

1.26E+OO 
3.76E+01 
1.76E+O:<! 
9.40E+01 
2.17E·01 
3.42E+01 
1.91E+02 

AMERICAN WOODCOCK• AVERAGE INPUTS 
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION 

SWMU 17, CHARLESTON, SOUTH CAROLINA 

Blotransfer 
. Factor 
soil to Inv 

1.30E+01 
1.30E+01 
1.30E+01 
3.30E+OO 
5.00E+OO 
6.67E+OO 
6.67E+OO 
6.67E+OO 
3.60E+OO 
3.60E+OO 
1.00E+01 
5.00E+OO 
5.00E+OO 

7.71E+OO 
3.00E-01 
5.15E-01 
2.66E-01 
1.69E+OO 
1.06E+OO 
s.2oe+oo 

Invertebrate 
Cone. 

5.17E-02 
2.94E-02 
3.99E·02 
3.58E·03 
2.75E-03 
2.65E-01 
5.24E·01 
2.44E·01 
4.68E-03 
7.41E·03 
1.08E·02 
.5.30E·03 
4.36E-03 

9.72E+OO 
1.15E+01 
9.06E+01 
2.50E+01 
3.68E·01 
3.62E+01 
6.11E+02 

3.39E-05 6.89E-03 6.93E-03 
1.93E-05 3.93E-03 3.94E-03 
2.62E·05 6.32E·03 5.34E·03 
9.26E·D6 4.78E-04 4.87E·04 
4.69E-06 3.67E-04 3.71E-04 
3.39E-04 3.54E-02 3.57E·02 
6.71E·04 6.99E-02 7.05E·02 
3.13E·04 3.26E-02 3.29E·02 
1.11E-05 6.24E-04 s.35e-o4 
1.76E-05 9.88E-04 1.01E·03 
9.19E-06 1.44E·03 1.44E·03 · 
9.04E-06 7.00E-04 7.15E-04 
7.42E-06 5.SOE-04 5.87E-04 

1.0BE-02 1.30E+OO 1.31E+OD 
3.21E-01 1.53E+OO 1.85E+OO 
1.50E+OO 1.21E+01 · 1.36E+01 
8.02E-01 3.33E+OO 4.13E+OO 
1.BSE-03 4.91E·02 5,09E-02 
2.92E-01 4.83E+OO 5.12E+OD 
1.63E+OO 8.16E+01 8.31E+01 

9.00E·03 5.20E·02 
9.00E·03 5.20E·02 
9.00E·03 5.20E·02 

NV NV 
2.14E+OO 1.07E+01 

NV NV 
1.80E·01 1.80E+OO 
1.80E·01 1.80E+OO 
1.00E-02 1.00E-01 
1.00E·02 1.00E-01 

NV NV 
5.60E·01 2.25E+OO 
2.00E+OO 2.00E+01 

1.45E+OO 2.00E+01 
1.00E+OO 5.00E+OO 
4.70E+01 6.17E+01 
1.13E+OO 1.13E+01 
6.40E·03 6.40E-02 
7.74E+01 1.07E+02 
1.45E+01 1.31E+02 

NOAEL 
HQ 

7.70E·01 
4.38E·01 
5.94E-01 
#VALUEl 
1.74E·04 
#VALUE! 
3.92E·01 
1.83E·01 
6.35E·02 
1.01e.01 
#VALUE I 
1.2BE-03 
2.94E-04 

9.01E·01 

2.89E-01 

6.61E·02 . 

LOAEL 
HQ 

1.33E·01 
7.59E·02 
1.03E·01 
#VALUE! 
3.47E·05 
#VALUE! 
3.92E·D2 
1.83E-D2 
6.35E·D3 
1.01E·D2 
#VALUE! 
3.18E·04 
2.94E·05 

6.53E·02 
3.71E·01 
2.20E·01 
3:66E·D1 
7.96E·01 
4.7BE·02 
6.36E·01 

Cells are shaded if the value Is greater than 1.0 

Body Weight = (BW) 
Food Ingestion Rate .. (If) 
Soil Ingestion Rate = (Is) 
Home Range = (HR) 
Contaminated Area .. (CA) 

• 

1.90E·01 kg 
2.53E-02 kg/day 
1.62E-03 kg/day 
6.13E+01 Acres 

Assume equal to home range 

• 

Dose (soil) = (Cs • ls)(H)/BW 
Dose (Invertebrate) = (Cl • lf)(H)/BW 
Cl .. Contaminant concentration In Invertebrate= (soil cone. • Biotrarisfer Factor) 
Cs = Contaminant concentration In soil 
Total Dose= Dose (soil)+ Dose (Invertebrate) 
H=HRICA (Assume =to 1) 

• 
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• SUPPLEMENTARY EVALUATION OF SWMU 16 SURFACE SOIL DATA AS SEDIMENT DATA 

INTRODUCTION 

SWMU 16 is located along the edge of an E?Xtensive tidal marsh associated with Goose Creek. 

Four surface soil samples were collected at SWMU 16 and laboratory analytical data from these 

samples were evaluated in the ecological risk assessment. Although surface water was not 

present at the locations of the four surface soil samples (16-S-01-00, 16-S-02-00, 16-S-03-00, 

and 16-S-04-00 at locations 16SSOl, 16SS02, 16SS03, and 16SS04, respectively) during sample 

collection, the sample locations are well within the area encompassed by higher tides like that 

mapped in 2006 as the highest tide of that year. With this in mind, the Natural Resources 

Trustees (NRTs) have requested that the analytical data from the four surface soil samples be 

evaluated relative to sediment ecological screening values. The following text comprises this 

evaluation. 

RESULTS 

Table 1 summarizes the chemicals detected in the aforementioned surface soil samples and 

• compares the maximum detected concentrations to USEPA Region IV sediment ecological 

screening values (USEPA, 2001). The data in Table 1 are repeated from Table 7-1 of the 

ecological risk assessment (see Section 7 of the RFI Report). 

• 

Surface soil concentrations of 4,4'-DDD, 4,4'-DDE, 4,4'-DDT, aluminum, arsenic, calcium, cobalt, 

copper, iron, magnesium, manganese, mercury, nickel, potassium, selenium, sodium, vanadium, 

and zinc (Table 1) were similar to or less than concentrations in sediment (Table 7-2 of the RFI) 

and therefore, any potential sediment-related risks posed by these chemicals are similar to or 

less than those discussed in the ecological risk assessment. 

Concentrations of acetone, benzaldehyde, phthalates, Aroclor-1254, antimony, barium, cadmium, 

chromium, and lead in one or more surface soil samples (Table 1) were greater than their 

concentrations in sediment (Table 7-2 of the RFI); these chemicals are discussed below: 

Acetone 

Acetone was not detected in sediment but was detected in two of four surface soil samples. 

Acetone is sometimes present in environmental samples due to laboratory contamination. 

Acetone is also used in numerous products, so its presence in soil samples might be site-related, 

but acetone is volatile and biodegrades fairly rapidly in most soils, so its presence might be due to 



laboratory contamination. Moreover, acetone was frequently detected in field QA/QC samples 

throughout all phases of the investigation (Appendix E-7 of RFI Report) with maximum 

concentrations of 28 ug/L in rinsate blanks, 19 ug/L in trip blanks, and 35 ug/L in field blanks. 

Regardless of the source of acetone, a sediment ecological screening value for this compound is 

absent, so potential risks to sediment-related receptors cannot be fully evaluated. 

Benzaldehyde 

Benzaldehyde was detected in the same two surface soil samples as acetone {16-S-03-00 and 

16-S-04-00). Benzaldehyde was not detected in sediment but its sediment detection limits 

(430 µg/kg to 1700 µg/kg; Appendix E-6) in five of six sediment samples exceeded the two 

detected soil concentrations of 450 µg/kg and 460 µg/kg. Thus, a comparison of surface soil 

concentrations to sediment concentrations is undear. In addition, a sediment ecological 

screening value for benzaldehyde was not located, so potential sediment-related risks cannot be 

fully evaluated. Moreover, benzaldehyde was detected in field QA/QC samples during the latest 

phase of the RFI (Appendix E-7.of RFI Report) with maximum concentrations of 13 ug/L in both 

rinsate and field blanks. 

Phthalates 

• 

Phthalates are common environmental contaminants due. to their use in plastics, and are • 

relatively persistent in the environment. Phthalates can also be an art if act of the sampling and/or 

analytical methods. 

Phthalates were not detected in sediment, at sediment detection limits of 460 µg/kg to 4300 µg/kg 

for bis(2-ethylhexyl) phthalate and 430 µg/kg to 1700 µg/kg for other phthalates (Appendix E-6). 

The maximum surface soil concentration of bis (2-ethylhexyl) phthalate was 6, 100,000 µg/kg in 

the duplicate of 16-S-02-00 and was 3,800,000 µg/kg in the original sample 16-S-02-00, 

compared to a sediment ecological screening value of 1 82 µg/kg. Thus, these concentrations 

indicate risk to benthic receptors in the vicinity of sample 16-S-02-00. Other detected bis (2-

ethylhexyl) phthalate concentrations (240 µg/kg in 16"8-04-00 and 250 µg/kg in 16-S-03-00) only 

slightly exceeded the sediment ecological screening value. 

Four other phthalates were detected in surface soil sample 16-S-02-00 and its duplicate, but were 

not detected in the three other surface soil samples. Sediment ecological screening values for 

these phthalates were not located, so potential risks to sediment invertebrates cannot be 

evaluated. 
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Aroclor 1254 

Aroclor-1254 was not detected in sediment, at sediment detection limits of 22 µg/kg to 86 µg/kg 

(Appendix E-6). It was detected in surface soil sample 16-S-02-00 at 59,000 µg/kg and in the 

duplicate of that sample at 40,000 µg/kg, compared to a sediment ecological screening value of 

33 µg/kg. It was not detected in other surface soil samples; detection limits in surface soil ranged 

from 20 to 22 µg/kg. Thus, potential risks to benthic receptors in the vicinity of sample 16-S-02-

00 are likely, while risks to benthic receptors at the other three locations are negligible. 

Metals 

Antimony was detected in surface soil sample 16-S-02-00 at 98.3 mg/kg and in the duplicate of 

that sample at 122 mg/kg, compared to a sediment ecological screening value of 12 mg/kg. It 

was not detected in other surface soil samples; detection limits in surface soil ranged from 0.18 

mg/kg to 0.41 mg/kg. Antimony was not detected in sediment. 

There is no USEPA Region IV sediment ecological screening value for barium, but the Apparent 

Effects Threshold (AET) for sediment is 48 mg/kg (Buchman, 1999). This value was exceeded in 

surface soil sample 16-S-02-00 at 150 mg/kg and in the duplicate of that sample at 207 mg/kg . 

Barium concentrations in the other soil samples ranged from 13.5 to 19.8 mg/kg, which were less 

than the AET and less than the concentration in the upgradient sediment sample (23SD08 at 

36.1 mg/kg). 

Surface soil concentrations of cadmium exceeded the 1.0 mg/kg sediment ecological screening 

value in 16-S-02-00 at 60.7 mg/kg and in the duplicate of that sample at 44 mg/kg. Cadmium 

concentrations in the other soil samples ranged from non-detect (0.32 mg/kg detection limit) to 

0.26 mg/kg. Cadmium was not detected in sediment. 

Surface soil concentrations of chromium exceeded the 52.3 mg/kg sediment ecological screening 

value in 16-S-02-00 at 478 mg/kg and in the duplicate of that sample at 667 mg/kg. Chromium 

concentrations in the other soil samples ranged from 11 to 18.3 mg/kg. 

Surface soil concentrations of lead exceeded the 30.2 mg/kg sediment ecological screening value 

in 16-S-02-00 at 9,610 mg/kg and in the duplicate of that sample at 12,400 mg/kg. Lead 

concentrations in the other soil samples ranged from 7 .8 to 11.8 mg/kg . 

3 



SUMMARY 

When interpreted as soil, only location 16SS02 (sample 16-S-02) presents a significant risk, with 

potential ecological risks primarily from Aroclor 1254, lead, and .other metals and human health 

risks primarily from lead, Aroclor 1254, bis(2-ethylhexyl) phthalate, and chromium. When SWMU 

16 surface soil data is instead interpreted as sediment data, as discussed above, again only 

location 16SS02 presents a significant ecological risk. Five phthalates, one PCB (Aroclor-1254), 

and five metals (antimony, barium, cadmium, chromium, and lead) at location 16-S-02-00 were 

elevated relative to ecological screening values and/or to concentrations in nearby sediment 

samples. Maximum hazard quotients were highest for bis(2-ethylhexyl)phthalate, Aroclor-1254, 

and lead {Table 1). Potential risks to sediment-related receptors are not expected at the other 

three surface soil sample locations. Acetone and benzaldehyde were detected in surface soil 

samples 16-S-03-00 and 16-S-04-00. Sediment toxicity thresholds for these two compounds 

were not available and QA/QC results indicate the detections are not site related. 

• 

There are no changes tQ the RFI Report conclusions if the SWMU 16 surface soil data are 

interpreted as sediment data; The RFI Report evaluation resulted in a recommendation to 

address the 16SS02 (sample 16-S-02) "hot spot" location in a Corrective Measures Study (CMS). • 

Also, the RFI Report noted that regardless of risk assessment results, SWMU 16 is a landfill and 

so a cover system and monitoring also need to be addressed in a CMS. 
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Seattle, Washington, Coastal Protection and Restoration Division, National Oceanic and 

Atmospheric Administration, 12 pp. 

USEPA (U.S. Environmental Protection Agency). 2001. Supplemental Guidance to RAGS: 

Region 4 Bulletins, Ecological Risk Assessment. Waste Management Division, Atlanta, Georgia. 

Originally published November 1995. Website version last updated November 30, 2001: 

http://www.epa.gov/region4/waste/ots/ecolbul.htm 
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TABLE 1 
COMPARISON OF SURFACE SOIL DATA TO SEDIMENT ECOLOGICAL SCREENING VALUES 

SWMU 16 

Frequency 
Parameter of 

Detection 

Volatile Organics (ua/kg) 
Acetone 2/4 
Semivolatile Organics lu l/kg) 
Benzaldehyde 2/4 
Bis(2-ethylhexyl)phthalate 3/4 
Butyl benzyl phthalate 1/4 
Di-n-butyl phthalate 1/4 
Di-n-octyl phthalate 1/4 
Diethyl phthalate 1/4 
Pesticides/PCBs (µg/kg) 
4,4'-DDD 1/4 
4,4'-DDE 2/4 
4,4'-DDT 1/4 
Total DDT131 2/4 
Aroclor-1254 1/4 
lnorganics (mg/kg) 
Aluminum 414 
Antimony 1/4 

Arsenic 4/4 

Barium 4/4 
Cadmium 3/4 
Calcium 4/4 
Chromium 414 
Cobalt 3/4 
Coooer 4/4 
Iron . 4/4 
LeaCI 4:14 
Maanesium 4/4 
Manganese 4/4 
Mercury 4/4 
Nickel 4/4 
Potassium 4/4 
Selenium 2/4 
Sodium 414 
Vanadium 414 
Zinc 4/4 
Notes: 

NAVAL WEAPONS STATION CHARLESTON 
CHARLESTON, SOUTH CAROLINA 

Detected Sample of Average of 
Concentrations Maximum Positive 
Min. Max. Detection Detections 

1300 J 1700 J 16-S-04-00 1500 

450 460 16-S-03-00 455 
240 J 6100000 16-S-02-00-D 1650163 
~400 16000 16-S-02-00-D 12700 

14000 26000 16-S-02-00-D 20000 
34000 J 70000 J 16-S-02-00-D 52000 

870 J 1900 J 16-S-02-00-D 1385 

1.4 J 1.4 J 16-S-03-00 1.4 
3.1 J 4.6 16-S-04-00 3.9 
4.8 4.8 16-S-04-00 4.8 
4.5 9.4 16-S-04-00 -

40000 59000 16-S-02-00 49500 

3030 14200 16-S-01-00 8734 
98.3 122 16-S-02-00-D 110 

16-S-01-00 
1.1 3.9 16-S-03-00 3.2 

16-S-04-00 
13.5 207 16-S-02-00-D 56.9 
0.16 60.7 16-S-02-00 17.6 
274 1440 16-S-02-00 561 

11 667 16-S-02-00-D 154 
0.52 1.1 16-S-01-00 0.84 

2.4 58.1 16-S-02-00-D 16 
1520 J . 15800 J 16-S-01-00 10936 

7.8 12400 16-S-02-00-D 2759 
626 1230 16-S-01-00 881 
9.4 41.4 J 16-S-04-00 24 

0.02 0.11 16-S-02-00-D 0.04 
1.6 4.7 16-S-04-00 3.1 

236 641 16-S-01-00 476 
0.67 0.69 16-S-04-00 0.7 
1590 4160 16-S-01-00 2675 

3.8 34.1 16-S-01-00 22 
5.4 157 16-S-02-00 41 

Associated Samples: 16-S-01-00, 16-S-02-00, 16-S-02-00 DUP, 16-S-03-00, and 16-S-04-00. 
(1) USEPA Region 4 ecological screening value (ESV) for sediment (USEPA, 2001). 

Average 
of All 

Samples 

764 

1184 
1237673 

3330 
5155 
13155 
501 

93 
94 
93 

-
12383 

8734 
28 

3.2 

56.9 
13.2 
561 
154 
0.73 
16 

10936 
2759 
881 
24 

0.04 
3.1 
476 
1.3 

2675 
22 
41 

(2) Hazard quotient (HQ) = maximum detected concentration +sediment ecological screening value. 
(3) Total DDT= the sum of detected DDD, DDE, and DDT isomers. 
NA = Ecological screening value not available . 

Sediment 

ESV11> 

NA 

NA 
182 
NA 
NA 
NA 
NA 

3.3 
3.3 
3.3 

3.3 
33 

NA 
12 

7.24 

NA 
1 

NA 
52.3 
NA 

18.7 
NA 

30.2 
NA 
NA 

0.13 
15.9 
NA 
NA 
NA 
NA 
124 

Hazard 
Quotient<2> 

NA 

NA 
33516.5 

NA 
NA 
NA 
NA 

0.4 
1.4 
1.5 
2.8 

1787.9 

NA 
10.2 

0.5 

NA 
60.7 
NA 
12.8 
NA 
3.1 
NA 

410.6 
NA 
NA 
0.8 
0.3 
NA 
NA 
NA 
NA 
1.3 
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