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EXECUTIVE SUMMARY 
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Tetra Tech NUS, Inc. (TtNUS) has completed a Rapid Assessment (RA) for Site 44 which includes a 

former aboveground storage tank (AST} system 601 for Building NS69 at Charleston Naval Complex 

(CNC) Zone H, in North Charleston, South Carolina. The AST provided storage for fuel oil to operate 

boilers in Building NS69. The RA was performed under the direction of the South Carolina Department of 

Health and Environmental Control (SCDHEC). 

TtNUS performed the following actions during the RA: 

• Reviewed available Navy documents to identify potential sources and receptors for petroleum 

hydrocarbons in the vicinity, to evaluate public and private potable wells, to locate utility line 

areas, to locate nearby surface water bodies, and to determine surface hydrology and drainage; 

• Reviewed the previously prepared Aboveground Storage Tank Assessment Report for AST 601 

to determine boring locations and monitoring well placements; 

• Conducted site survey to identify utilities and to construct a site plan; 

• Performed direct push investigation, and collected soil and groundwater samples for field 

screening of total petroleum hydrocarbons using an organic vapor analyzer; 

• Collected groundwater samples from direct push borings for mobile laboratory screening analysis 

for benzene, toluene, ethylbenzene, and total xylenes (BTEX); and diesel range organics; 

• Installed three temporary piezometers during the direct push investigation; 

• Installed eight shallow permanent monitoring wells (Type II) to approximately 14 feet below land 

surface (bis} and a one vertical delineation well (Type Ill) to approximately 36 feet bis; 

• Collected groundwater samples from the permanent monitoring wells for laboratory analysis for 

BTEX, methyl tert-butyl ether (MTBE), and naphthalene using U.S. Environmental Protection 

Agency (USEPA) Method 8260 and polynuclear aromatic hydrocarbons (PAHs) using USEPA 

Method 8270; 

• Collected soil samples for laboratory analysis for BTEX and naphthalene using USEPA Method 

8260, PAHs using USEPA Method 8270, total organic carbon (TOC) using USEPA Method 415.1, 

total recoverable petroleum hydrocarbons (TRPH) using USEPA Method 9071, and grain size 

analysis using sieve and hydrometer methods; and 

• Surveyed monitoring well top of casing elevations and collected depth to groundwater 

measurements to evaluate the groundwater flow direction . 

TTNUS/TAL-01-047/7912-5.4 ES-1 CTO 0068 
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A groundwater sampling event was conducted on November 9-11, 2000. Dissolved naphthalene was 

detected in wells CNC44-M01 (260 µg/L) and CNC44-M04 (58.3 µg/L) at concentrations exceeding the 

SCDHEC Risk Based Screening Level (RBSL) of 10 µg/L. Dissolved benzene was detected in wells 

CNC44-M01 (13.7 µg/L) and CNC44-M04 (12.6 µg/L) at concentrations exceeding the RBSL of 5 µg/L. 

No CoCs were detected at concentrations exceeding RBSLs in the deep well, CNC44-M07D, adjacent to 

CNC44-M01. Other groundwater analyte concentrations were below the RBSL or the laboratory reporting 

detection limit. 

During March, 2001, two additional monitoring wells were installed. The new wells were sampled on 

March 14, 2001 and a round of static water level measurements was made for wells at the site. At this 

time CNC44-M04 contained 0.25 feet of free product and CNC44-M01 contained 0.01 feet of free 

product. 

Eight environmental soil samples and one duplicate sample were collected August 26, 2000, and 

analyzed for BTEX and PAHs by a fixed-base laboratory. Soil naphthalene concentrations exceeded 

the leaching RBSL in three locations (CNC44-808, CNC44-812, and CNC44-816). The ethylbenzene 

concentration at CNC44-808 and the benzene concentration at CNC44-B03 also exceeded the leaching 

RBSL. CNC44-808 and CNC44-812 were collected at locations corresponding with the ends of the 

former AST, adjacent to the locations of samples collected for the tank closure assessment. 

Interference due to elevated levels of TRPH in several samples resulted in higher than normal 

detection limits for many analytes. Benzene concentrations in CNC44-B08, CNC44-812, and 

CNC44-816 are assumed to exceed the leaching RBSL because the laboratory detection limits that 

were reported for these samples exceeded the leaching RBSL. The reported laboratory detection 

limits for benzo(a)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, and 

dibenzo(a,h)anthracene from most of the soil samples also exceeded the leaching RBSLs and the 

concentrations of these PAHs are also assumed to exceed the leaching RBSLs. 

Construction worker site-specific target levels (SSTLs) were calculated to evaluate the exposure 

pathways for soil and groundwater CoCs. The concentrations of benzo(a)anthracene, 

benzo(b)fluoranthene, benzo(k)fluoranthene, and dibenzo(a,h)anthracene in the soil exceed the SSTLs, 

and the estimated concentrations of benzene and naphthalene in groundwater exceed the calculated 

SSTLs. These soil and groundwater concentrations may pose a threat to construction workers in nearby 

utility trenches. 
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Recommendation 
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Because concentrations in the groundwater and soil exceed the minimum calculated SSTLs protective of 

a construction worker in a utility trench, the Author recommends preparing an active Corrective Action 

Plan . 
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Site 44 includes the former location of an aboveground storage tank (AST) system identified as AST 601 

that was associated with Building NS 69 at the Charleston Naval Complex (CNC), Zone H in North 

Charleston, South Carolina. This Rapid Assessment (RA) was performed by the Tetra Tech NUS, Inc. 

(TtNUS) Tallahassee, Florida, office located at 1401 Oven Park Drive, Suite 102, Tallahassee, Florida, 

32308 (telephone number 850-385-9899) on behalf of the U.S. Navy Southern Division (SOUTHDIV) 

Naval Facilities Engineering Command (NAVFAC), 2155 Eagle Drive, North Charleston, South Carolina 

29406 (telephone number 843-820-7307). Authorization to conduct the RA for the Site was issued by 

NAVFAC under Contract Task Order (CTO) 0068. The RA was performed under the direction of the 

South Carolina Department of Health and Environmental Control (SCDHEC). TtNUS performed fieldwork 

necessary to complete the RA during November 2000 through March 2001. 

1.1 SITE DESCRIPTION 

The CNC is in the city of North Charleston, on the west bank of the Cooper River in Charleston County, 

South Carolina (Figure 1 ). This installation consists of two major areas: an undeveloped dredge materials 

area on the east bank of the Cooper River on Daniel Island in Berkley County, and a developed area on 

the west bank of the Cooper River. The developed portion of the base is on the peninsula bounded on the 

west by the Ashley River and on the east by the Cooper River. The site is located within the developed 

portion of the base as shown on Figure 2. 

The area surrounding CNC is classified as "mature urban," having long been developed with commercial, 

industrial, and residential land use. Commercial areas are primarily west of CNC; industrial areas are 

primarily to the west of the base along Shipyard Creek. A site vicinity map, which exhibits adjacent 

properties and structures, vicinity roads, current utilities, and vicinity surface drainage, is included as 

Figure 2. 

Building NS 69 is a boiler facility providing steam to nearby buildings. AST 601 was a 1,200-gallon steel 

tank, which supplied fuel to the boilers. The tank was located in an earthen berm enclosure across 

Vesole Street approximately 100 feet from Building NS 69. Buried feed and return lines ran from AST 601 

to the northeast corner of Building NS 69 (Figure 2) . 

TTNUS!T AL-01-047/7912-5.4 1-1 CT00068 
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In 1901, the U.S. Navy acquired 2,250 acres near Charleston to build a shipyard and the first naval officer 

was assigned duty in early 1902. Subsequently, buildings and a dry dock were constructed in the Naval 

Yard. The dry dock was completed in 1909 along with several other brick buildings and the main power 

plant, which is still in operation today. The first ship was placed in dry dock and work began on fleet 

vessels in 1910. World War I brought about an expansion of the yards, facilities, land area, and work 

force. The yard built two gunboats, several submarine chasers, and tugs in addition to performing repairs 

and other services to the fleet. In 1933, building activity had increased principally in construction of 

several Coast Guard tugs, a Coast Guard cutter, and a Navy gunboat, creating the need for more facilities 

and a much larger work force. In 1943 civilian work force peaked with almost 26,000 employees divided 

among three daily shifts. In 1956, construction began on piers, barracks, and buildings for mine warfare 

ships and personnel. Later in the decade, the facility became a major homeport for combatant ships and 

submarines of the U.S. Atlantic Fleet [Ensafe/Allan & Hoshall, Inc. (E/A&H), 1996b]. 

In 1993, major cuts in defense spending, as a result in part to the end of the Cold War, caused CNC to be 

added to the list of bases scheduled for closure under the Defense Base Realignment and Closure Act 

(BRAC). BRAC regulates the closure and transition of property back to the community (E/A&H, 1996b) . 

With the scheduled closure of the base, operations were scaled back and environmental cleanup 

proceeded to make the property available for redevelopment after closure. As part of the environmental 

cleanup process, the AST 601 system was removed during July and August 1999. 

Between July 16, 1999, and August 30, 1999, AST 601 was removed, cleaned, and recycled as scrap 

metal (SPORTENDETCHASN, 2000). At the time of removal, corrosion and pitting of AST 601 was 

observed, but no holes were noted. Piping associated with the AST included steel supply and return lines, 

which connected the tank to the boilers located in Building NS 69 (Figure 2). The supply and return lines 

were reportedly disconnected and blanked in 1998, following a petroleum release adjacent to Building NS 

69 suspected to have originated from one or both of the lines (SPORTENDETCHASN, 2000). During the 

AST removal, the aboveground piping was removed and the underground portions of the supply and 

return lines were capped. 

Three soil samples were collected from the vicinity of AST 601, one at each end of the tank and one at the 

piping connection to the tank. Stained soil and petroleum odors were noted at the time of sampling. The 

samples were transported to a fixed-base laboratory and analyzed for volatile organics [benzene, toluene, 

ethylbenzene, and total xylenes (BTEX) plus naphthalene], and polynuclear aromatic hydrocarbons 

(PAHs). Due to high laboratory dilution factors, the reporting limits for naphthalene and chrysene were at 

• 

• 

concentrations exceeding the risk based screening levels (RBSLs) established by the SCDHEC. Soil • 
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sampling locations and laboratory data are provided in the Aboveground Storage Tank Assessment 

Report for AST 601, which is included in Appendix A. 

1.3 RECEPTOR SURVEY RESULTS 

A survey of the site vicinity was conducted by TtNUS personnel to identify potential receptors for 

petroleum hydrocarbon contamination. The site plan (Figure 2) depicts the public utilities located within 

250 feet of the former AST 601 location. Specific information concerning the depth of utilities below land 

surface (bis) is currently unavailable. However, according to facility personnel, utility lines are typically 

located approximately 2 to 6 feet bis (SPORTENVDETCHASN, 1999). The following utility receptors were 

located: 

• Water utility, sanitary sewer utility: A sanitary sewer line originates at the southwest corner of Building 

NS 69 and extends to a larger sewer line approximately 200 feet to the west of the building. Two 

potable water lines are located within the target area. One potable water line services Building NS 69 

and is parallel to the sanitary sewer line previously described. The second potable water line is a 

northeast-southwest trending main parallel to Vesole Street and located approximately 50 feet east of 

Building NS 69 and 30 feet west of the former AST 601 location . 

• Storm sewer utility: Three storm sewer lines are located in the target area. One storm sewer line is 

located approximately 50 feet to the south of Building NS 69 and the former location of AST 601 and 

is oriented perpendicular to Vesole Street. Storm drain inlets associated with this line are located in 

the parking area south of Building NS 69 and at the corner of Vesole Street. A second storm sewer 

line is located approximately 150 feet north of Building NS 69 on the western side of Vesole Street. 

This line runs perpendicular to the western side of Vesole Street and the inlet is located on Vesole 

Street. The third line is located approximately 75 feet to the east of the former location of AST 601 

and runs to the northeast, parallel to Register Street, with inlets at corner of Vesole Street and on 

Register Street. 

• Electrical utility: Electrical service in this area is provided by overhead power lines. 

A survey of groundwater users within a 7-mile radius of CNC was performed for the Final RCRA Facility 

Investigation Report for Zone I (E/A&H, 1996b). According to this report, a survey of groundwater users 

within a 7-mile radius of CNC was conducted by the South Carolina Water Resources Commission to 

ascertain the extent of shallow groundwater usage. Results of the water-use investigation revealed that 

no drinking water wells that utilize the shallow aquifer are located within a 4-mile radius of CNC. No 

irrigation wells were identified within 1,000 feet of the site. Numerous monitoring wells are located within 
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1,000 feet of the site. The nearest surface water bodies to AST 601 are the Cooper River located 

approximately 1,750 feet to the north and northeast and the wetlands associated with Shipyard Creek, 

approximately 1,850 feet to the south. 

There are no city, county, or state zoning ordinances for this area of CNC, as the federal government 

currently owns the property. Information concerning zoning ordinances was obtained from the SOUTH DIV 

Remedial Project Manager located at 2155 Eagle Drive, North Charleston, South Carolina 29406 

(telephone number 843-820-7307). 

1.4 REGIONAL GEOLOGY AND HYDROGEOLOGY 

CNC is located in Charleston County, South Carolina on the Cooper River side of the Charleston 

Peninsula. The peninsula is formed by the confluence of the Cooper and Ashley Rivers. The Charleston 

area is part of the Lower South Carolina Coastal Plain Physiographic Province. Topography in the area is 

typical of the South Carolina lower coastal plain and is characterized by low-relief plains broken by 

meandering streams and rivers, flowing toward the coast past occasional marine terrace escarpments 

(E/A&H, 1996b). 

The geology of the Charleston area is typical of the southern Atlantic Coastal Plain. Cretaceous-age and 

younger sediments thicken seaward and are underlain by older igneous and metamorphic basement rock. 

Surface exposures consist of recent or Pleistocene sands, silts, and clays of high organic content referred 

to as the Wando Formation (E/A&H, 1996b). Underlying the Wando Formation, increasing with age, are 

the Oligocene-age Cooper Group and the Eocene-age Santee Limestone. The Cooper Group is 

comprised of the Parkers Ferry, Ashley, and Harleyville Formations. The formation of particular 

importance in the Cooper Group is the Ashley Formation, which was formerly referred to as the Cooper 

Marl in most regional geologic literature. In more recent geologic nomenclature, the name "Cooper'' has 

been given to a group of formations which includes the Ashley Formation, a pale green to olive-brown, 

sandy phosphoric limestone or marl, which is locally muddy and/or sandy. In the Charleston area, the 

Ashley Formation is encountered at a depth of approximately 30 to 70 feet bis. The top of the Ashley 

Formation has been reported to be associated with an erosional basin and the entire Cooper Unit, 

including the Ashley Formation, is indicated to be approximately 300 feet thick (E/A&H, 1996b). 

• 

• 

Groundwater occurs under water table or poorly confined conditions within the recent or Pleistocene 

deposits overlying the Ashley Formation of the Cooper Group. Transmissivity in the Pleistocene aquifer is 

generally less than 1,000 feet per day and well yields are variable, ranging from O to 200 gallons per • 

minute (gpm). This groundwater contains high concentrations of iron and is commonly acidic at shallow 
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depths (E/A&H, 1996b). The Cooper Group is hydrogeologically significant mainly because of its low 

permeability. In most locales, its sandy, finely granular limestone produces little or no water, but instead 

acts as confining material causing artesian conditions in the underlying Santee Limestone. Yields from 

wells in the Santee are usually less than 300 gpm (E/A&H, 1996b) . 
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2.0 ASSESSMENT INFORMATION 

SITE-SPECIFIC GEOLOGY AND HYDROGEOLOGY 

Site Geology 
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Twenty-four direct-push-technology (DPT) soil borings were advanced at Site 44 under the supervision of 

a TtNUS geologist between August 22-25, 2000 (see Figure 3). Since groundwater was encountered at 

shallow depths, soil samples were collected from ground surface to 4 feet bis at most of the sample 

locations. During November 2000, six shallow monitoring wells and a vertical delineation well were 

installed at the site. The shallow wells were completed with total depths of approximately 12 feet bis and 

the vertical delineation well was completed to 35 Feet bis. Based on the sampling results from the first 

round of well installations, two additional shallow monitoring wells were installed in March 2001. A general 

view of the subsurface lithology is presented in Figures 4 and 5. 

Based on lithologic data collected from the soil sampling and monitoring well borings, the subsurface soil 

generally consists of fine- to medium-grained sand extending from the ground surface to approximately 4 

feet bis. Underlying the sand deposit a dark gray silty, clayey sand was encountered to a depth of about 

16 feet bis. Underlying this deposit a dark greenish gray silty clay, which contained thin lenses of sand, 

was encountered to a depth of 36 feet bis. Boring logs are presented in Appendix B. 

2.1.2 Site Hydrogeology 

Three temporary small-diameter PVC piezometers, CNC44-P01 through CNC44-P03, were installed 

during the DPT investigation (Figure 6). Each piezometer was constructed of 1-1/4-inch-diameter 

Schedule 80 polyvinyl chloride (PVC) threaded casing and 0.01 inch slotted well screen. The piezometers 

were completed to a total depth of 12 feet bis, utilizing 10-foot PVC screen sections installed to bracket 

the water table. The top-of-casing (TOC) elevations of the piezometers were surveyed by a TtNUS 

geologist, using a local reference point as an arbitrary vertical datum. The groundwater elevation data 

obtained from the piezometers were used in conjunction with the field screening data to aid in the 

placement of permanent monitoring wells. Figure 6 presents the groundwater isocontour surface for 

groundwater elevation measurements collected during the preliminary investigation. The temporary 

piezometers were abandoned in November 2000 by a South Carolina licensed well driller . 

Eight shallow water table monitoring wells, CNC4-M01, CNC44-M02, CNC44-M03, CNC44-M04, CNC44-

M05, CNC44-M06, CNC44-M08, and CNC36-M09, and one deep vertical delineation monitoring well, 
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CNC44-M07D, were installed as part of this RA investigation (see Figure 3). The shallow monitoring wells 

were completed to a depth of 12 feet bis. Each shallow monitoring well was completed using 10 feet of 2-

inch diameter, 0.01-inch machine slotted Schedule 40 PVC screen and was designed to bracket the water 

table. Monitoring well CNC06-M07D was completed as a Type Ill monitoring well with 6-inch-diameter 

PVC surface casing grouted to a depth of 20 feet bis. After the grout for the surface casing cured for 24 

hours, the borehole was advanced to a depth of 35 feet and a 2-inch-diameter PVC monitoring well was 

installed with a 5-foot, 0.01-inch machine-slotted PVC screen. Well construction logs for the RA 

monitoring wells are presented in Appendix B. At the completion of the well installations, a South Carolina 

registered professional surveyor surveyed each monitoring well location and the top of casing elevation. 

Groundwater level measurements collected from the permanent monitoring wells, which were surveyed by 

professional surveyors, indicates groundwater generally occurs under unconfined conditions at depths of 

approximately 2 to 5 feet bis in the site area. A complete round of groundwater level measurements was 

recorded from the available site monitoring wells on November 11, 2000 and on March 13, 2001, and are 

presented in Table 1. Figure 7 presents the groundwater isocontour surface for groundwater elevation 

measurements collected during the March 13, 2001, field event. Based on the isocontour map, it appears 

that groundwater flow is to the northeast, toward the Cooper River. 

• 

On March 13, 2001, while collecting a round of water level measurements, free product was detected in • 

CNC44-M04 and CNC44-M01. Free product samples from each of the wells were collected with a clear 

bailer. The free product thickness was measured from the thickness of product in the bailer. The free 

product thickness in M04 was approximately 0.25 feet. Approximately 0.01 feet of product was present in 

M01. Free product had previously not been detected in either of these monitoring wells. Product 

thickness measurements are summarized on Table 1 and the estimated areal extent of the free product is 

depicted on Figure 8. 

As part of the Final RFI Report for Zone H (E/A&H, 1996a), a tidal influence investigation was conducted. 

The objective of the investigation was to provide long-term water level monitoring to determine the effects 

of the tidal fluctuation on wells and groundwater flow throughout Zone H. During the tidal study water 

levels were recorded in 19 wells throughout Zone H over 4 days. Measurements were recorded every 

hour using data loggers. The 4-day period spanned nine high and nine low tide cycles. 

Results of the tidal survey identified a maximum fluctuation in shallow monitoring wells of 1.12 feet with 

monitoring wells located closer to the tidal source being more influenced by tidal changes than wells on 

the peninsula. The heterogeneity of the aquifer material may limit or accentuate the tidal response in 

some wells. Tidal influence from Shipyard Creek appears to be greater than that of the Cooper River 

(possibly because of the quay wall along the Cooper River). The report concluded that the minimal • 

TTNUS!TAL-01-047/7912-5.4 2-2 CT00068 



• 

• 

• 

Rev. 1 
07/19/01 

fluctuations in the groundwater levels were not expected to play a significant role in directing contaminant 

transport in any direction other than that determined by the natural groundwater gradient (E/A&H, 1996). 

2.2 ASSESSMENT RESULTS 

Twenty four soil borings were completed as part of the site screening portion of the soil investigation at 

Site 44. The soil borings for screening evaluation were advanced using a Direct Push Technology (DPT) 

rig. Screening samples were collected to evaluate subsurface soil vapors, soil contaminant concentration 

(via a mobile laboratory), and groundwater contaminant concentrations (via a mobile laboratory). The soil 

and groundwater samples collected for mobile laboratory screening were analyzed for BTEX plus 

naphthalene and for diesel range organics. The screening soil samples were collected from a maximum 

depth of 3 feet bis. The groundwater samples were collected using a DPT groundwater sampler with a 

three-foot long screen deployed near the water table or from temporary piezometers screened from two to 

twelve feet installed at three of the soil boring locations. Eight hand auger soil borings were completed at 

selected DPT locations to collect soil samples for analysis at a fixed base laboratory to confirm the 

presence of chemicals of concern (CoCs). 

The eight soil samples collected for fixed base laboratory analysis were analyzed for BTEX and 

naphthalene using U.S. Environmental Protection Agency (USEPA) Method 8260, PAHs using USEPA 

Method 8270, and metals using USEPA Method 30508. Two of the samples, from 808 and 816, were 

analyzed for total recoverable petroleum hydrocarbons (TRPH) using USEPA Method 9071. One 

background sample was collected at the 8-11 location for total organic carbon (TOG) analysis using 

USEPA Method 415.1, and grain size analysis using sieve and hydrometer methods. The sample 

collection was conducted in accordance with the SCDHEC guidance document Standard Limited 

Assessment (June 1997). Lithologic logs for each soil boring are presented in Appendix B. The soil boring 

locations are shown on Figure 3 and the assessment results are presented in Section 2.4.1. 

A groundwater monitoring event was conducted on November 9-11, 2000. Groundwater sampling was 

conducted using a peristaltic pump and low flow, quiescent techniques. The monitoring wells (CNC44-

M01, CNC44-M02, CNC44-M03, CNC44-M04, CNC44-M05, CNC44-M06, AND CNC44-M07D) were 

sampled in accordance with SCDHEC's guidance document South Carolina Risk-Based Corrective Action 

for Petroleum Releases (January 1998). Each well was purged of three to six well volumes or until water 

quality parameters of pH, temperature, and conductivity stabilized. The field data sheets are included in 

Appendix C. A summary of the field parameter measurements is presented in Table 2. Groundwater 

samples were analyzed for BTEX and naphthalene using USEPA Method 8260, PAHs using USEPA 

Method 8270, and metals using USEPA Method 601 OB . 
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Additional groundwater samples were collected on March 14, 2001, from two newly installed monitoring 

wells (CNC44-M08 and CNC44-M09). Sampling procedures and laboratory analytical parameters were 

the same as the previous sampling event. The field data sheets are included in Appendix C. A summary 

of the field parameter measurements is presented in Table 2. 

2.3 FIELD SCREENING ASSESSMENT 

2.3.1 Soil Vapor Assessment 

Twenty-three soil borings were completed and evaluated for soil vapor concentrations as part of the soil 

screening assessment at Site 44. Soil boring B-11 was advanced at the background sample location and 

was not screened during the soil vapor assessment. Organic vapor analyzer (OVA) headspace 

measurements were recorded at selected intervals to the top of the water table. Table 3 summarizes the 

sample depths and soil vapor screening results. Figure 9 presents the results of the soil vapor 

assessment. 

Soil boring vapor concentrations ranged from not detected to 400 parts per million (ppm). Eight soil 

borings contained vapor concentrations exceeding 20 ppm. Three of these borings had soil vapor 

concentrations exceeding 100 ppm. The soil vapor assessment was used as a screening method to 

assist in identifying locations for collection of soil samples and installation of groundwater monitoring wells. 

Soil sample and monitoring well locations were determined, in part, based on these data. 

2.3.2 Soil Mobile Laboratory Results 

Soil samples were collected from each soil boring for analysis by a mobile laboratory. The samples were 

analyzed for BTEX and naphthalene using USEPA Method 8260 and diesel range organics (ORO). The 

soil samples were selected based on the AST closure analytical results with the additional criteria that the 

samples originate in the vadose zone above the water table. The majority of the soil samples submitted to 

the mobile laboratory were collected from the two to three feet bis interval. Where depth to groundwater 

was less than three feet, samples were collected from the one to two feet interval or the zero to one feet 

interval for analysis. Table 4 presents a summary of the sample depths and the analytical data from the 

mobile laboratory. Figure 10 presents the results of the mobile laboratory soil screening. 

Petroleum constituents were detected in three of the soil samples analyzed by the mobile laboratory. As 

indicated in Table 4, analytical results from the field screening reported benzene and toluene below 

detection limits in all borings. Naphthalene, the most commonly detected analyte, was detected in excess 

of RBSLs in three locations at concentrations ranging from 400 micrograms per kilogram (µg/kg) to an 

TTNUSfTAL-01-047n912·5.4 2-4 CT00068 

• 

• 

• 



• 

• 

• 

Rev. 1 
07/19/01 

estimated 6,900 µg/kg. DRO was detected at the same three sample locations, at concentrations ranging 

from 120 to 600 micrograms per kilogram (mg/kg). Other analytes detected below RBSLs include 

ethylbenzene (two locations), xylenes (one location). 

The mobile laboratory soil analysis was used as a screening method to assist in identifying locations for 

collection of soil samples for fixed base laboratory analysis and locations for groundwater monitoring 

wells. 

2.3.3 Groundwater Mobile Laboratory Results 

One groundwater sample was collected from each DPT location and analyzed in a mobile laboratory for 

BTEX and naphthalene using USEPA Method 8260 and for DRO. At the majority of the DPT locations, 

groundwater samples were collected using a three-foot long groundwater sampler which was advanced to 

seven feet bis. Three of the groundwater samples were collected from temporary piezometers installed in 

the DPT boring (807, 809 and 810). Table 5 presents a summary of the mobile laboratory analytical 

results. Figure 11 presents the results of the mobile laboratory groundwater screening. 

Analyte concentrations exceeding the detection limits were detected in four locations adjacent to Building 

NS 69. Four analytes, benzene, ethylbenzene, xylene, and naphthalene, were detected at concentrations 

exceeding the SCDHEC RBSLs. Boring CNC44-B01 contained the maximum concentrations of xylene 

(32,000 µg/L), ethylbenzene (3,700 µg/L), and naphthalene (28,000 µg/L). Boring CNC44-B15 had the 

only benzene detection, 16.9 µg/L. DRO was reported in four locations at concentrations ranging from 6 

milligrams per liter (mg/L) to 63,000 mg/L. 

The mobile laboratory groundwater analysis was used as a screening method to assist in identifying 

locations for permanent monitoring wells for the collection of groundwater samples for fixed base 

laboratory analysis. 

2.4 CHEMICALS OF CONCERN IN SOIL AND GROUNDWATER 

2.4.1 Chemicals of Concern in Soil 

Eight subsurface soil samples (plus one duplicate) were collected by hand auger at Site 44 for fixed base 

laboratory analysis. The soil boring locations are shown on Figure 3 and Table 6 summarizes CoC 

detection in those samples. Reportable analyte concentrations were detected in samples collected from 

six locations (CNC44-B01, CNC44-B02, CNC44-B03, CNC44-B08, CNC44-B12, and CNC44-B16). The 

detected analytes exceeding RBSLs and corresponding maximum concentrations are as follows 
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Benzene = 9 µg/kg 

Ethylbenzene = 2,050 µg/kg 

Benzo(a)anthracene = 584 (J) µg/kg 

Benzo(b)fluoranthene = 672 (J) µg/kg 

Benzo(k)fluoranthene = 515 (J) µg/kg 

Chrysene = 590 (J) µg/kg, 

Naphthalene = 89,040 (J) µg/kg 
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Analytical results from the soil sample analyses were compared to the SCDHEC leaching RBSLs, since 

the leaching RBSLs are lower than the dermal contact/ingestion RBSLs for the CoC at Site 44. The 

leaching RBSLs for sand-rich soils were used for this evaluation since the grain size analyses for samples 

44SLB0803 and 44SLB1603 indicated sand percentages above 60% (Appendix D). Figure 12 shows the 

areal distribution of CoCs in soil. 

• 

Interference due to elevated levels of TPH in several samples resulted in higher than normal detection 

limits for many analytes (Table 6). Benzene concentrations in CNC44-B08, CNC44-B12, and CNC44-B16 

are assumed to exceed the RBSL because the laboratory detection limits that were reported for these 

samples exceeded the RBSL. The reported laboratory detection limits for benzo(a)anthracene, 

benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, and dibenzo(a,h}anthracene from most of the soil • 

samples also exceeded the leaching RBSLs and the concentrations of these PAHS are also assumed to 

exceed the leaching RBSLs. 

• Benzene = <638 µg/kg 

• Benzo(a)anthracene = <313,000 µg/kg 

• Benzo(b}fluoranthene = <313,000 µg/kg 

• Benzo(k}fluoranthene = <313,000 µg/kg 

• Chrysene = <313,000 µg/kg 

• Dibenzo(a,h}anthracene = 313,000 µg/kg 

2.4.2 Chemicals of Concern in Groundwater 

Nine groundwater samples (plus one duplicate) were collected from monitoring wells at Site 44 for fixed 

base laboratory analysis. Groundwater analytical reports for the groundwater sampling field events are 

presented in Appendix D. Table 7 presents the analytical results for CoCs detected in the groundwater 

samples. Reportable analyte concentrations were detected in samples collected from seven locations 

(CNC44-M01, CNC44-M02, CNC44-M03, CNC44-M04, CNC44-M07, CNC44-M08, and CNC44-M09). 

The detected analytes and corresponding maximum concentrations are as follows: 
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• Benzene = 13. 7 µg/1 

• Ethylbenzene = 24.1 µg/I 

• Toluene= 7 µg/1 

• Xylene = 156 µg/I 

• Naphthalene = 260 µg/1 

• MTBE = 5.4 (J) µg/I 
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Benzene and naphthalene were the groundwater Coe detected at concentrations above the RBSL. 

Toluene, ethylbenzene, xylene, and MTBE were identified at concentrations above the laboratory detection 

limits, but below the RBSL. Figure 13 presents the distribution of organic CoCs reported in the 

groundwater samples analyzed at the fixed base laboratory. 

2.5 ANALYTICAL DATA 

The analytical data from the 1999 Aboveground Storage Tank Assessment Report for AST 601 are 

presented in Appendix A. Fixed base analytical data generated during this RA for soil are summarized in 

Table 6 and for groundwater in Table 7. The soil and groundwater analytical reports for this RA are 

included in Appendix D . 

2.6 AQUIFER CHARACTERISTICS AND EVALUATION 

Groundwater levels were measured from the site monitoring wells on March 13, 2001. The groundwater 

flow direction at the site is toward the northeast as illustrated on Figure 7. The hydraulic gradient for the 

site, calculated from the data from monitoring wells CNC44-M05 and CNC44-M09, was 0.0026 feet per 

foot. 

As part of the Final RFI Report for Zone H, rising and falling head slug tests were conducted on 19 

shallow monitoring wells throughout Zone H to determine the hydraulic conductivity of the surficial aquifer 

(E/A&H, 1996). Slug tests were conducted by instantaneously removing (rising head) or adding (falling 

head) a volume (slug) of water from the well and measuring the recovering water level with a data logger. 

The data were then used to calculate the hydraulic conductivity for the rising head test and the hydraulic 

conductivity for the falling head test. The average hydraulic conductivity for each well was determined by 

calculating the geometric mean of the rising and falling head values. 

The well construction details and boring logs for each well tested during the RCRA investigation were 

reviewed to determine which wells were most representative of the conditions present at Site 44. To 

make this determination the screened interval, lithology, and proximity to the site were evaluated. Based 
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on this evaluation, monitoring well NBCH653001 was selected as the most representative well. 

NBCH653001 is located approximately 500 feet southwest of the site and is completed to a depth of 

approximately 12.5 feet with a 10-foot screened interval. The boring log indicates that the lithology 

consists of alternating sand, silty sand, clayey sand, and sandy clay, similar to the lithology observed at 

Site 44. The geometric mean of the rising and falling head conductivity for NBCH653001 was 0.631 feet 

per day (Zone H RFI}. 

The effective porosity for the site was estimated as specific yield based on the grain size analysis results 

(Fetter, C.W ., 1988). Specific yield refers to the percentage of groundwater in the soil pore spaces that 

will release from an aquifer in response to gravity. The estimated specific yield/effective porosity value 

was determined from the grain size distribution of sample 44SLB0803. The effective porosity for the site 

was estimated to be 1 O %, or 0.1 O cm3/cm3
. 

Potential movement of groundwater at the site may be described in terms of transportation by natural flow 

system in the saturated zone, assuming groundwater flow follows Darcy's Law. Darcy's Law may be 

expressed as: 

where: 

v = seepage velocity 

K = hydraulic conductivity= 0.631 fVday 

n = effective porosity = 0.1 O 

= most recent hydraulic gradient = 0.0026 fVft 

therefore: 

V = ( 
0

·
631 tt/ day J x 0.0026 tt/tt 

0.10 

and: V =0.016 ft/day 

In summary, the seepage velocity of the surficial aquifer was calculated to be approximately 5 feet per 

year based on a hydraulic conductivity of 0.631 feet per day, a hydraulic gradient of 0.0026 feet per foot, 

and an effective porosity of 0.10 for clayey sand. Aquifer characterization graphs and calculations are 

provided in Appendix E. 
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The Domenico model was the fate and transport model used to determine groundwater site-specific target 

levels (SSTLs) in the risk analysis. The Domenico dilution/attenuation model is presented in the SCDHEC 

guidance document, South Carolina Risk-Based Corrective Action for Petroleum Releases (SCDHEC 

2001 ). This model is very conservative in that it assumes an infinite mass, areal source condition through 

which groundwater flows. The model incorporates biological decay effects through a first-order decay 

process; however, this mechanism was ignored because SCDHEC guidance specifies that the decay rate 

must be assumed to be zero if site-specific decay rates have not been determined. 

The impacted groundwater source area was modeled based on the March 13, 2001, free product 

recordings in CNC44-M01 and CNC44-M04 (Figure 8). The estimated source area is 25 feet (7.62 

meters) wide and 3 feet (0.91 meters) deep. The maximum source concentrations are assumed to exist 

throughout the source area, further compounding the conservatism of the estimate. Because of the 

existence of free product on-site, the maximum solubility in equilibrium with fuel oil calculated using 

Raoult's Law was used for the maximum constituent concentrations. Fuel oil constituents can vary greatly 

but were assumed for this investigation to be similar to kerosene, which is typically 44% naphthalene 

(Conoco, Inc., 1996. CONCA WE Diesel Fuel I Kerosene). Calculations are provided in Appendix F . 

Site-specific data were used for saturated hydraulic conductivity, hydraulic gradient, effective porosity, and 

fraction of organic carbon in soil (2.2E-06 m/sec, 0.0026 feet/feet, 0.1 O cm3/cm3
, and 0.00165 g-C/g-soil, 

respectively). The soil bulk density (1.6 g/cm3
) was determined using Figure C3 given in SCDHEC (1998), 

based on the grain size test results for sample 44SLB0803. The following estimates of dispersivity were 

used in the Domenico model as given in SCDHEC (1998): 

Parameter Estimate 
Longitudinal Dispersivity, a.x x/10, where x = distance between the point of 

exposure and the source or compliance point 

Transverse Dispersivity, ay a.xl3 

Vertical Dispersivity, a.z a.xl20 

Table 8 summarizes fate and transport parameters used in modeling the SSTLs . 
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2.8 PREDICTED MIGRATION AND ATTENUATION OF CHEMICALS OF CONCERN 

The most recent groundwater-gauging event shows that groundwater flow is primarily toward the 

northeast. The current extent of impact is limited to wells CNC44-M01 and CNC44-M04, which contained 

free product on March 14, 2001. Figure 8 shows the areal extent of free product. 

The Domenico model was used to predict the distance from the source at which the tip of the plume is 

attenuated to SCDHEC RBSLs in 10 and 20 years without using degradation due to biological decay. This 

was done by adjusting the time to 10 years (3.15x108 sec) and 20 years (6.31x108 sec) and solving by trial 

and error for a distance (x) at which groundwater CoC concentrations were at or below the SCDHEC 

RBSLs. The source was assumed to be free product [i.e., the source concentration was assumed to be 

that of groundwater in equilibrium with fuel oil (see Section 2.6) for the entire 10- and 20- year periods]. 

Calculated concentrations of benzene, toluene, and naphthalene, at the source (in equilibrium with free 

product) were greater than their respective RBSLs; therefore, these were the chemicals for which plume 

distances were calculated. The table below shows the model estimates after 10 and 20 years for 

migration of benzene, toluene, and naphthalene using their respective RBSLs as the indicator of the 

downgradient plume edge. 

Domenico Model Time Coe Estimated Distance 

Period Traveled 

(feet) 

10 year Benzene 41 

Toluene 18 

Ethylbenzene 1 

Xylenes 1 

Naphthalene 6 

' 

20 year Benzene 67 

Toluene 31 

Ethyl benzene 1 

Xylenes 1 

Naphthalene 12 

The Cooper River is approximately 1,750 feet from Site 44. Groundwater from site 44 is calculated to 

require approximately 350 years to migrate the distance from the site to the Cooper River. Therefore, the 
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Cooper River is unlikely to be at risk from migration of contaminants from Site 44. The Domenico Model 

calculations are presented in Appendix F . 
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3.0 TIER 1and2 EVALUATION 

3.1 COMPARISON OF ANALYTICAL RESULTS WITH RBSLs 

3.1.1 Soil Evaluation 
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Eight soil samples collected on August 26, 2000, were analyzed for BTEX and PAHs including 

naphthalene by a fixed-base laboratory. Results of the offsite analyses are included in Table 6. Soil 

naphthalene concentrations exceeded the leaching RBSL in three locations (CNC44-B08, CNC44-B12, 

and CNC44-B16). The ethylbenzene concentration at CNC44-B08 and the benzene concentration at 

CNC44-B03 also exceeded the leaching RBSL. CNC44-B08 and CNC44-B12 were collected at locations 

corresponding with the ends of the former AST, adjacent to the locations of samples collected for the tank 

closure assessment. 

Interference due to elevated levels of TRPH in several samples resulted in higher than normal detection 

limits for many analytes (Table 6). Benzene concentrations in CNC44-B08, CNC44-B12, and CNC44-B16 

are assumed to exceed the leaching RBSL because the laboratory detection limits that were reported for 

these samples exceeded the leaching RBSL. The reported laboratory detection limits for 

benzo(a)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, and dibenzo(a,h)anthracene 

from most of the soil samples also exceeded the leaching RBSLs and the concentrations of these PAHs 

are also assumed to exceed the leaching RBSLs. 

3.1.2 Groundwater Evaluation 

A groundwater sampling event was conducted on November 9-11, 2000. Dissolved naphthalene was 

detected in wells CNC44-M01 (260 µg/L) and CNC44-M04 (58.3 µg/L) at concentrations exceeding the 

RBSL of 10 µg!L. Dissolved benzene was detected in wells CNC44-M01 (13.7 µg/L) and CNC44-M04 

(12.6 µg/L) at concentrations exceeding the RBSL of 5 µg/L. No CoCs were detected at concentrations 

exceeding RBSLs in the deep well, CNC44-M07D, adjacent to CNC44-M01. 

During March, 2001, two additional monitoring wells, CNC44-M08 and CNC4-M09, were installed 

downgradient of CNC44-M01 and CNC44-M04 (Figures 3, 6, and 7). The new wells were sampled on 

March 14, 2001 and a round of static water level measurements was made for wells at the site. At this 

time CNC44-M04 contained 0.25 feet of free product and CNC44-M01 contained 0.01 feet of free product 

(Table 1 ). To determine the CoC concentrations in the two monitoring wells containing free product, the 

maximum solubility of fuel oil constituents in equilibrium with water was calculated using Raoult's Law. 
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Fuel oil constituents can vary greatly but were assumed for this investigation to be similar to kerosene, 

which is typically 44% naphthalene. Results of the Raoult's Law calculations are located in Appendix F. 

Calculated concentrations for benzene, toluene, and naphthalene (0.31 mg/L, 4.65 mg/L, and 23.35 mg/L, 

respectively) in equilibrium with free product exceeded their respective RBSLs (0.005 mg/L, 1.0 mg/L, and 

0.01 O mg/L, respectively). 

3.2 SITE CONCEPTUAL EXPOSURE MODEL 

This section focuses on the current and future land use issues concerning the site. Building NS 69 was 

constructed to house boilers providing steam to adjacent buildings and continues to be used for that 

purpose. Figure 1 shows that the site is bordered by the CNC to west and south, and by the Cooper River 

to the north and east. The area surrounding CNC is "mature urban," having long been developed with 

commercial, industrial, and residential land use. Commercial areas are primarily west of CNC; industrial 

areas are primarily to the north of the base along Shipyard Creek. The future use of the property is 

expected to be industrial or commercial for the foreseeable future when the property is made available for 

redevelopment as part of the Defense BRAC Act. 

Drinking water at the site and surrounding properties is provided by the city of Charleston water treatment 

plants. A survey of groundwater users within a 7-mile radius of the CNC was provided by the South 

Carolina Water Resources Commission to ascertain the extent of any shallow groundwater usage. The 

survey identified no drinking water wells that are screened in the shallow aquifer within a 4-mile radius of 

the CNC. 

Groundwater from the site flows to the north toward the Cooper River, which discharges into Charleston 

Harbor. Surface water drains into the storm sewer drainage system located to the south and north of the 

site. The nearest storm drain is located approximately 50 feet south of AST 601 's former location. There 

are no city, county, or state zoning ordinances, as the federal government currently owns the CNC. 

3.3 EXPOSURE PATHWAY ANALYSIS 

This section presents the receptor characterizations of the potentially exposed populations in the vicinity of 

the site and identifies the potentially complete exposure pathways for those receptors. SCDHEC requires 

that those media with CoC concentrations exceeding Tier 1 RBSL concentrations be examined in a Tier 2 

Risk-Based Corrective Action Report. Tables 9 and 1 O present the exposure pathway assessments for 

current and future use scenarios. 
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3.3.1 On-Site Commercial/Industrial Worker 
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An on-site commercial or industrial worker is defined as a business employee who works in a commercial/ 

industrial capacity at the site. The future use of the property is expected to be industrial or commercial for 

the foreseeable future; therefore, an on-site worker was considered as a potential receptor. Incidental 

ingestion and dermal contact with impacted soil are expected to be negligible for commercial/industrial 

workers because they are assumed to work inside a building. Groundwater at this site is not a source for 

drinking water or irrigation; therefore, ingestion or dermal contact with impacted groundwater is expected 

to be negligible as well. The foundation of Building NS 69 is assumed to be a sufficient barrier to prevent 

migration of vapors from both soil and groundwater into the building, and there is no history of detection of 

vapors in Building NS 69. It is unlikely that any additional exposure pathways will exist for future on-site 

workers; therefore, exposure pathways for either current or future commercial/industrial workers are not 

complete and this receptor is not quantified for this evaluation. 

3.3.2 On-Site Visitor 

An on-site visitor is defined as any person other than a worker or resident who might come on site. On

site visitors would have the same exposure pathways as commercial workers, but their exposure duration 

would be much shorter. Since exposure pathways for commercial workers were not complete, this 

receptor is not quantified for this evaluation. 

3.3.3 On-Site Construction Worker 

An on-site construction worker is defined as a laborer who would be involved in intrusive activities on or 

around the site, particularly in the area of subsurface utilities. On-site construction workers could be 

exposed to constituents in soil by the following pathways: inhalation of volatiles from soil, dermal contact 

with soil, and incidental ingestion of soil. On-site construction workers could be exposed to constituents in 

groundwater by the following pathways: inhalation of volatiles from groundwater, dermal contact with 

groundwater, and incidental ingestion of groundwater. There is a water line within 50 feet of the area 

containing free product; therefore, the point of exposure location for the on-site construction worker is 

considered to be at the source . 
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An on-site resident is defined as any person making his or her home at the site. This site is expected to 

remain a commercial/industrial facility. Therefore, exposure of on-site residents should not occur and this 

receptor is not quantified for this evaluation. 

3.3.5 Off-Site Resident 

An off-site resident is defined as any person making his or her home near the site. This receptor's 

location is either an actual current residence near the site or is a vacant lot or property near the site on 

which a residence could be built. The site is located in an area that will likely remain in 

commercial/industrial use, including all downgradient properties to the Cooper River. Therefore, exposure 

of off-site residents should not occur and this receptor is not quantified for this evaluation. 

3.3.6 Surface Water 

The Cooper River is approximately 1,750 feet to the north and northeast of the site. Groundwater at the 

site appears to flow toward the river at approximately five feet per year. Groundwater from the site would 

take an estimated 350 years to reach the Cooper River under these conditions. Therefore, exposure of 

surface water is unlikely to occur and this receptor is not quantified for this evaluation. 

3.4 IDENTIFICATION OF DATA REQUIREMENTS 

No additional data are required to calculate SSTLs for the site. 

3.5 SITE-SPECIFIC TARGET LEVELS 

Two future scenarios were considered to calculate SSTLs: on-site construction worker exposure to soil, 

and on-site construction worker exposure to groundwater. The minimum SSTL for each scenario was 

selected as the most conservative SSTL for each CoC detected at the site. 

3.5.1 Soil SSTLs Protective of the On-Site Construction Worker 

3.5.1.1 Dermal and Ingestion SSTLs 

The Site Conceptual Model identified a potential receptor as a construction worker ingesting or having 

dermal contact with soil while working in a utility trench. For ingestion and dermal contact with soil while 
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working in a utility trench, subsurface soil exposure to a construction worker is similar to surface soil 

exposure. The RBSLs given by SCDHEC for ingestion and dermal contact with surficial soils by a 

commercial worker are compared to the maximum site soil concentrations in the table below. (RBSLs for 

commercial workers are conservative for construction workers. See note below(1l). 

coc RBSL Maximum Onsite Exceed RBSL 

(mg/kg) Concentrations 
(mg/kg) 

Benzene 100 <0.638 No 

Toluene 410,000 <0.0949J No 

Ethyl benzene 200,000 <2.05 No 

Xylenes 4,100,000 <0.638 No 

Naphthalene 41,000 89.04 No 

Benzo(a)anthracene 3.9 <313 Yes 

Benzo(b )fluoranthene 3.9 <313 Yes 

Benzo(k)fluoranthene 39 <313 Yes 

Chrysene 390 <313 No 

Dibenzo(a,h)anthracene 0.39 <313 Yes 

(1) A commercial worker has a typically assumed exposure duration (ED) of 25 years and an exposure frequency (EF) of 250 
days/year. A construction worker would be expected to have both lower ED and EF, based on the nature of utility or construction 
work. The EF can be assumed to be 90 days/year and the ED can be assumed to be 1 year. These assumptions are based on the 
nature of utility work. Therefore, the RBSLs for construction workers are expected to be higher than those for commercial workers. 

As shown in the above table, the reporting limits reported for benzo(a)anthracene, benzo(b)fluoranthene, 

benzo(k)fluoranthene, and dibenzo(a,h)anthracene exceed the commercial RBSLs for ingestion or dermal 
\ 

contact with surficial soil. However, the RBSLs assume that a commercial worker will have an exposure 

duration for 25 years having an exposure frequency of 250 days per year. A construction worker would be 

expected to have a much lower exposure duration and exposure frequency based on the nature of utility, 

construction, or remediation work. The exposure frequency can be assumed to be 90 days/year or less 

and the exposure duration can be assumed to be 1 year or less. These assumptions are based on the 

nature of typical utility-type work. 

In light of the difference between the exposure assumptions for commercial workers and on site utility 

construction workers, SSTLs were calculated for benzo(a)anthracene, benzo(b)fluoranthene, 

benzo(k)fluoranthene, and dibenzo(a,h)anthracene using the construction worker exposure assumptions . 
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Coe SSTL 

(mg/kg) 

Benzo(a)anthracene 21.17 

Benzo(b )fluoranthene 21.17 

Benzo(k)fluoranthene 211.7 

Dibenzo(a,h)anthracene 2.117 

Maximum Onsite 
Concentrations 

(mg/kg) 

<313 

<313 

<313 

<313 
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Exceed SSTL 

Yes 

Yes 

Yes 

Yes 

As shown in the above table, the reporting limits for benzo(a)anthracene, benzo(b)fluoranthene, 

benzo(k)fluoranthene, and dibenzo(a,h)anthracene exceed the SSTLs for a construction worker exposed 

to site soil in a utility trench. Appendix F provides the parameters and results of the RBSL and SSTL 

calculations. 

3.5.1.2 Inhalation RBSLs 

RBSLs for a construction worker in a trench inhaling volatile vapors from soil were calculated. The 

calculations are provided in Appendix F. The inhalation RBSLs were calculated using equations given in 

the American Society for Testing and Materials (ASTM) Standard Guide for Risk-Based Corrective Action 

Applied to Petroleum Release Sites, Designation E 1739-95E1 (1997). The following table summarizes the 

• 

calculated SSTLs for the analyzed pathway: • 

Maximum 
Inhalation RBSL Onsite Soil Exceeds 

Coe (mg/kg) Concentration RBSL 
(ma/kg) 

Benzene 7,853 <0.638 No 

Eth vi benzene 227,339 2.05 No 

Naohthalenes 3,123 89.04 No 

Based on the above table, the construction worker exposed to subsurface soil is not at risk if inhaling 

benzene, ethylbenzene, or naphthalenes volatilizing from the soil. 

3.5.2 Groundwater SSTLs Protective of the On-Site Construction Worker 

Groundwater RBSLs provided by SCDHEC are for the chronic ingestion pathway only; therefore, 

groundwater RBSLs for the construction worker were calculated for three pathways: dermal contact, 

incidental ingestion, and inhalation of volatiles. A target cancer risk of 1 x 10·5 and a target hazard 

quotient of 1 were used in the calculations. Where possible, site-specific parameters were used for site 

conditions. Standard defaults were used when available and applicable to a construction worker. When 
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no standard parameters were available, conservative assumptions were used. For each pathway, the 

exposure frequency was assumed to be 90 days/year and the exposure duration was assumed to be 

1 year. These assumptions were considered conservative based on the nature of utility work. 

The dermal contact RBSLs were calculated using procedures Risk Assessment Guidance for Superfund, 

Volume I: Human Health Evaluation Manual, Supplemental Guidance, Dermal Risk Assessment, Interim 

Guidance (USEPA Peer Consultation Workshop Draft, 1998). Based on expected limited contact with 

groundwater, the event frequency was assumed to be one evenVday and the event duration was assumed 

to be 1 hour/event. The skin surface area available for contact was 4500 cm2
, based on one-fourth the 

skin surface area given in the risk assessment guidance document for a swimming adult. 

The incidental ingestion RBSLs were calculated using the equation given in Risk Assessment Guidance 

for Superfund, Volume I: Human Health Evaluation Manual (Interim Final), (USEPA, 1989). An incidental 

ingestion rate of 0.01 Uday was assumed based on a fraction (12.5%) of the incidental ingestion rate for a 

wading adult (0.01 Uhr), considered for an 8-hour work day. The incidental ingestion rate for wading 

adults is given in Supplemental Guidance to RAGS: Region 4 Bulletins, Human Health Risk Assessment 

(USEPA Region 4, 1995). 

Utility lines in the area are typically 2 to 6 feet deep. The average depth to groundwater at the point of 

exposure (CNC44-M04) is 3.00 feet below TOC. It is assumed that a construction worker might be 

exposed to chemicals volatilizing from standing groundwater. The inhalation RBSLs were calculated 

using Henry's Law: 

RBSLwATER = RBSLA1~H 
Where H =Henry's Law constant [mg/L-air/mg/L-water] 

The RBSLAiR for each chemical was calculated using the equation given in the ASTM Standard Guide for 

Risk-Based Corrective Action Applied at Petroleum Release Sites (1997). SCOH EC values were used for 

Henry's Law constants. 

A water line is located within 50 feet of the area containing free product. The point of exposure location 

for the on-site construction worker was considered to be at the source; therefore, no fate and transport 

calculations were performed to determine the SSTL protective of the construction worker. The minimum 

RBSL of the three pathways was chosen as the SSTL for the construction worker. 
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The maximum dissolved hydrocarbon concentrations at the site were assumed to be the concentration of 

each compound in equilibrium with fuel oil, calculated using Raoult's Law. These concentrations were 

used in the following table as the maximum on-site groundwater concentration. The Raoult's calculations 

are shown Appendix F. The following table shows the calculated RBSLs for each pathway and the 

groundwater SSTL for the construction worker: 

Maximum On-
Dermal Incidental Inhalation Selected site Ground- Exceeds 

Coe RBSL Ingestion RBSL Minimum water Cone. SSTL 
(mg/L) RBSL (mg/L) Groundwater Based on 

(mg/L) SSTL (mg/L) Raoult's Law 
(ma/L) 

Benzene 0.85 68.52 0.15 0.15 0.31 Yes 

Toluene 23.98 5677.78 5.38 5.38 4.65 No 

Ethyl benzene 6.05 2838.89 14.50 6.05 0.10 No 

Xylenes 102.33 56777.78 NA* 102.33 0.79 No 

Naphthalenes 1.63 1135.56 2.63 1.63 23.35 Yes 

Note:* No inhalation reference dose is available for xylenes; therefore, no inhalation RBSL can be calculated. 

The calculated RBSLs for toluene, ethylbenzene, and xylenes are above the maximum estimated 

• 

groundwater concentrations; therefore, those CoCs are not considered a risk to the construction worker • 

exposed to groundwater in a utility trench. Benzene and naphthalene maximum estimated groundwater 

concentrations exceed the RBSL for a construction worker exposed to groundwater. Appendix F provides 

the parameters and results of the RBSL and SSTL calculations. 

3.5.3 Soil Leaching SSTLs Protective of the On-Site Construction Worker 

Because separation distance of impacted soil from groundwater at the site is less than eight feet, soil 

leachability was not modeled for this evaluation. 

3.5.4 Selected SSTLs 

The selected SSTLs and the source concentrations are: 
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Minimum 
Media of Concern Chemical of Concern Units SSTL 

Soil Benzene mg/kg 100 

Benzo{a)anthracene mg/kg 3.9 

Benzo(b }fluoranthene mg/kg 3.9 

Benzo(k)fluoranthene mg/kg 39 

Dibenzo{a,h )anthracene mg/kg 0.39 

Naphthalene mg/kg 41,000 

Note: * Denotes concentration is below the laboratory reporting limit. 

Minimum 
Media of Concern Chemical of Concern Units SSTL 

Groundwater Benzene mg/L 0.15 

Toluene mg/L 5.38 

Ethyl benzene mg/L 6.05 

Xylenes mg/L 102.3 

Naphthalenes mg/L 1.63 

Maximum Source 
Concentration 

<0.638* 

<313* 

<313* 

<313* 

<313* 

89.04 

Maximum Source 
Concentration 

0.31 

4.65 

0.10 

0.79 

23.35 
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Exceeds 
SST Ls 

No 

Yes 

Yes 

Yes 

Yes 

No 

Exceeds 
SST Ls 

Yes 

No 

No 

No 

Yes 

The concentrations of benzo{a)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene, and 

dibenzo(a,h)anthracene in the soil exceed the SSTLs, and the estimated concentrations of benzene and 

naphthalene in groundwater exceed the calculated SSTLs. These soil and groundwater concentrations 

may pose a threat to construction workers in nearby utility trenches. 

3.6 RECOMMENDATIONS 

Because concentrations in the groundwater and soil exceed the minimum calculated SSTLs protective of 

a construction worker in a utility trench, the Author recommends preparing an active Corrective Action 

Plan . 
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10TAL X'tl.ENES <D.01 rnii1ci 
NAPH'1HMDIE 1.1 rnii1ci 
DESEl. RANGE ORGANICS ' 120 rni/ki 

• CNC44-B11 

99SPORT0261-05 

<0.01 mg/)qa 
<0.01 mi/lei 
0.74 mO/kl 

<0.01 mi/lcG 
8.9 mghj 

800 mg/kg 

BERM 

LEGEND 

e DPT BORING LOCATIONS 

$ PIEZOMETER LOCATIONS 

ND BELOW DETECTION LIMITS 

mg/kg MILLIGRAM PER KILOGRAM 

BOUNDARY OF SOIL IMPACT 

0 30 60 

SCALE IN FEET 

CONTRACT NO. 
7912 

MOBILE LAB RESULTS FOR SOIL APPROVED BY 
SITE 44, AST 601 

ZONE H, CHARLESTON NAVAL COMPLEX APPROVED BY 
NORlH CHARLESTON, SOUlH CAROLINA 

DRAWING NO. 
FIGURE 10 

DATE 

DATE 

REV. 

0 



• ACAD: 7912GM73.dw 07 10 01 MF 

CNC44-B22 CNC44-B17 

00 ~ ':' 

CNC44-B23 rC44-B16 
00 00 

CNC44-B14 
BENZENE <D.02 ugl}.. 
TOWENE <D.02 ugi'J. 
ElH'YLBENZENE 1.5 ug/L 
TOTAL XVLENES 17.2 ug/L 
NAPHlHALENE 83.7 ug/J. 
DIESEL RANCE ORCANICS eooo u9JL 

CNC44-824 

CNC44-BOI 
NS 69 

BENZDIE <0.02 ug/}.. 
TOLUENE <0.02 u9/L 
ETHYLBENZEtE 3700 u9/L 
TOTAL XVLENES 

==~ NAPH'IHALENE 
DIESEL RANGE OROANCS 8JOOOOO u9/l 

CNC44-815 

BENZDIE 18.t ugl}.. 
TOWENE 10.5 ug/1-

• ETHYLBENZEtE JO.O ui/L 
TOTAL XVLENES 155 uil). 
NAPH'IHALENE 158 ugi\., 
DIESEL RANGE ORGANICS 20000 ug/I. 

• FORM CADD NO. SDIV _BH.D'WG - REV 0 - 1/20/98 

BENZENE 
TOWENE 
ElHYl.SENZENE 
TOTAL XVLENES 
NAPH'IHALENE 
DIESEL RANGE ORGANICS 

00 I
CNC44-B19 

LINES CUT 
& CAPPED 

CNC44-B20 

nE 

4..0 ugl}.. 
<D.02 ug/J. 
28.2 ugi'J. 
28.0 ug/j. 
84..0 ug/J. 

10000 ug/I. 

CNC44-805 

CNC44-810 
00 

CNC44-P02 

~CNC4~-B12\ r--- 00 

- I 

I 7---- 99SPORT0261-04 
I '-7 ___ , .. SUPPLY 

-- --l LINE 

CNC44-803 - - - I. CN1ti-1B04 /:4 CNC44-P01 

nE / I . CNC44-B09 
CNC44-B06 •L.._-- nE 

,.._ 00 ---- i_:.--1» RETURN 

/l 99SPORT0261-06.J ·~LINE 
~ @ ~ CNC44-808 99SPORT0261-05 

FIRE ------------ [][) ~ HYDRANT CNC44-B07e$ 

(;] nE J 
:.:,; CNC44-P03 EARTHEN BERM 

• CNC44-B11 

• 
$ 

ND 

ug/I. 

0 

LEGEND 

DPT BORING LOCATIONS 

PIEZOMETER LOCATIONS 

BELOW DETECTION LIMITS 

MILLIGRAMS PER LITER 

30 60 - ----

COST/SCHED-AREA 

SCALE 
AS NOTED 

MOBILE LAB RESUL 1S FOR GROUNDWA 1ER 
SITE 44, AST 601 

ZONE H, CHARLESTON NAVAL COMPLEX 
NORlH CHARLESTON, SOUlH CAROLINA 

SCALE IN FEET 

CONTRACT NO. 
7912 

APPROVED BY DATE 

APPROVED BY DATE 

DRAWING NO. REV. 
FIGURE 11 0 



• 

• 
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ACAD: 7912GM74.dw 06 05 01 DT 

'c, 

NO. DATE 

CNC44-B16 

BENZENE 
ETHYLBENZENE 
TOLUENE 

< 537 

TOTAL XYLENES 
NAPHTHALENE 
BENZ~A~ANTHRACENE 
BENZ B FLUORANTHENE 
BENZ K FLUORANTHENE 
CHRYSENE 
DIBENZO{A,H)ANTHRACENE 

165J 
< 537 
64.4J 

1,749J 
< 31,500 
< 31,500 
< 31,500 
< 31,500 
< 31,500 

CNC44-B01 
BENZENE 
ETHYLBENZENE 
TOLUENE 
TOTAL XYLENES 
NAPHTHALENE 
BENZO~A~ANTHRACENE 
BENZO B FLUORANTHENE 
BENZO K FLUORANTHENE 
CHRYSENE 
DIBENZO(A,H)ANTHRACENE 

REVISIONS 

FORM CADD ND. SDlV _BH.D'w'G - REV 0 - 1120/98 

< 5.6 
< 5.6 
< 5.6 
< 5.6 
< 5.6 
584J 
672J 
515J 
590J 

< 3,320 

BY 

CNC44-B17 • • CNC44-B22 CNC44-B1Be 

CNC44-B06 
BENZENE 
ETHYLBENZENE 
TOLUENE 
TOTAL XYLENES 
NAPHTHALENE 
BENZO~A~ANTHRACENE 
BENZO B FLUORANTHENE 
BENZO K FLUORANTHENE 
CHRYSENE 
DIBENZO{A,H)ANTHRACENE 

CHKO APPD 

< 5.4 
< 5.4 
< 5.4 
< 5.4 
< 5.4 

< 2,990 
< 2,990 
< 2,990 
< 2,990 
< 2,990 

CNC44-B02 
BENZENE 
ETHYLBENZENE 
TOLUENE 
TOTAL XYLENES 
NAPHTHALENE 
BENZO~A~ANTHRACENE 
BENZO B FLUORANTHENE 
BENZO K FLUORANTHENE 
CHRYSENE 
DIBENZO(A,H)ANTHRACENE 

REFERENCES 

< 5 
< 5 
< 5 
< 5 
< 5 

39.4J 
52.1J 
37.1J 
45.6J 

< 762 

CNC44-B03 

BENZENE 
ETHYLBENZENE 
TOLUENE 
TOTAL XYLENES 
NAPHTHALENE 
BENZO~A~ANTHRACENE 
BENZO B FLUORANTHENE 
BENZO K FLUORANTHENE 
CHRYSENE 
DIBENZO(A,H)ANTHRACENE 

9 
7 

2.6J 
3.4J 

< 5.8 
< 7,700 
< 7,700 
< 7,700 
< 7,700 
< 7,700 

CNC44-B05 

BENZENE 
ETHYLBENZENE 
TOLUENE 
TOTAL XYLENES 
NAPHTHALENE 
BENZO~A~ANTHRACENE 
BENZO B FLUORANTHENE 
BENZO K FLUORANTHENE 
CHRYSENE 
DIBENZD(A,H)ANTHRACENE 

--~- 99SPORT0261-04 
-i I 

< 5.4 
< 5.4 
< 5.4 
< 5.4 
< 5.4 
< 748 
< 748 
< 748 
< 748 
< 748 

::---- 1" SUPPLY 
LINE 

I· CNC44-809 

1" RETURN 

• CNC44-B11 

LINE 
I 

99SPORT0261-05 

EARTHEN BERM 

BENZENE < 638 
ETHYLBENZENE 2,050 
TOLUENE 80.3J 
TOTAL XYLENES < 638 
NAPHTHALENE 89,040J 
BENZO~A~ANTHRACENE < 313,000 

CNC44-B12 
BENZENE 
ETHYLBENZENE 
TOLUENE 
TOTAL XYLENES 
NAPHTHALENE 
BENZ~A~ANTHRACENE 
BENZO B FLUORANTHENE 
BENZO K FLUORANTHENE 
CHRYSENE 
DIBENZO(A,H)ANTHRACENE 

LEGEND 

< 521 
89.6J 
1,190 
< 521 

17,040J 
< 77,800 
< 77,BOO 
< 77,800 
< 77,800 
< 77.800 

BENZO B FLUORANTHENE < 313,000 
BENZO K FLUORANTHENE < 313,000 
CHRYSENE < 313,000 
DIBENZO A,H)ANTHRACENE < 313,000 

e DPT BORING LOCATIONS 

N.QIE 

CONCENTRATIONS IN ug/kg 

0 30 60 

SCALE IN FEET 

DRAWN BY CONTRACT NO. 
DLT 6 7912 

CHECKED BY FIXED BASE SOIL LABORATORY RESULTS APPROVED BY OATE 
SITE 44, AST 601 

COST /SCHED-AREA ZONE H, CHARLESTON NAVAL COMPLEX APPROVED BY DATE 
NORTH CHARLESTON, SOUTH CAROLINA 

SCALE DRAWING NO. REV. 
AS NOTED FIGURE 12 0 
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ACAD: 7912GM75.dw 07 10 D1 MF 

CNC44-MW03 

BENZENE < 5 
ETHYLBENZENE < 5 
TOLUENE < 5 
TOTAL XYLENES < 5 
NAPHTHALENE < 5 
BENZO{A~ANTHRACENE < fO 
BENZO B FLUORANTHENE < 10 
BENZO K FLUORANTHENE < 10 
CHRYSENE < 10 
DIBENZO(A,H)ANTHRACENE < 10 
MTBE 0.13 J 

CNC44-MW02 
BENZENE 
ETHYLBENZENE 
TOLUENE 
TOTAL XYLENES 
NAPHTHALENE 
BENZO~~ANTHRACENE 
BENZO B FLUORANTHENE 
BENZO K FLUORANTHENE 
CHRYS E 
DIBENZO(A,H)ANTHRACENE 
MTBE 

0.16 J 
D.15 J 

<5 
< 5 
< 5 

< 9.8 
< 9.8 
< 9.8 
< 9.8 
< 9.8 
< 40 

CNC44-MW01 
BENZENE 13.7 
ETHYLBENZENE 24.1 
TOLUENE 0.52 J 
TOTAL XYLENES 156 
NAPHTHALENE 260 
BENZO{A~ANTHRACENE < 9.8 
BENZO B FLUORANTHENE < 9.8 
BENZO K FLUORANTHENE < 9.8 
CHRYSENE < 9.8 
DIBENZO(A,H)ANTHRACENE < 9.8 
MTBE 0.34 J 

CNC44-MW05 
BENZENE 
ETHYLBENZENE 
TOLUENE 
TOTAL XYLENES 
NAPHTHALENE 
BENZO{A~NTHRACENE 
BENZO B FLUORANTHENE 
BENZO K UORANTHENE 
CHRYSENE 
OIBENZO(A,H)ANTHRACENE 
MTBE 

FORM CADD NO. SD!V _BH.DIJG - REV 0 - l/20198 

<5 
<5 
<5 
<5 
<5 

< 9.7 
< 9.7 
< 9.7 
< 9.7 
< 9.7 
< 40 

CNC44-MW07 
BENZENE 
ETHYLBENZENE 
TOLUENE 
TOTAL XYLENES 
NAPHTHALENE 
BENZO{A~ANTHRACENE 
BENZO B FLUORANTHENE 
BENZO K FLUORANTHENE 
CHRYSENE 
DIBENZO(A,H)ANTHRACENE 
MTBE 

< 5 
0.31 J 
0.45 J 
0.93 J 
1.62 J 
< 9.8 
< 9.8 
< 9.8 
< 9.8 
< 9.8 
< 40 

---J 

I 
I 

I 
L.... 

FIRE 
HYDRANT 

BENZENE 
ETHYLBENZENE 
TOLUENE 
TOTAL XYLENES 
NAPHTHALENE 
BENZO~A~ANTHRACENE 
BENZO B FLUORANTHENE 
BENZO K FLUORANTHENE 
CHRYS NE 
DIBENZD(A,H)ANTHRACENE 
MTBE 

< 5 
< 5 
< 5 
< 5 

0.34J 
< 10 
< 10 
< 10 
< 10 
< 10 
< 40 

I 
I 

CNC44-MW04 
BENZENE 
ETHYLBENZENE 
TOLUENE 

12.6 
13.8 

TOTAL XYLENES 
NAPHTHALENE 
BENZO!A~ANTHRACENE 
BENZO B FLUORANTHENE 
BENZO K FLUORANTHENE 
CHRYSENE 
DIBENZO(A,H)ANTHRACENE 
MTBE 

7 
67.6 
58.3 
< 10 
< 10 
< 10 
< 10 
< 10 

5.4 J 

CNC44-MW09 
BENZENE 
ETHYLBENZENE 
TOLUENE 
TOTAL XYLENES 
NAPHTHALENE 
BENZ~A~ANTHRACENE 
BENZ B FLUORANTHENE 
BENZ K FLUORANTHENE 
CHRYSENE 
OIBENZO(A,H)ANTHRACENE 
MTBE 

1--
1 

:;-..___, .. SUPPLY 
LINE 

~EARTHEN BERM 
1" RETURN 
LINE 

CNC44-MW06 
BENZENE 
ETHYLBENZENE 
TOLUENE 
TOTAL XYLENES 
NAPHTHALENE 
BENZO{A~ANTHRACENE 
BENZO B FLUORANTHENE 
BENZO K FLUORANTHENE 
CHRYSENE 
DIBENZO(A,H)ANTHRACENE 
MTBE 

<5 
< 5 
< 5 
< 5 
< 5 

< 9.8 
< 9.8 
< 9.8 
< 9.8 
< 9.8 
< 40 

<5 
< 5 

0.72J 
< 5 

0.34J 
< 10 
< 10 
< 10 
< 10 
< 10 
< 40 

LEGEND 

SHALLOW MONITORING WELL LOCATIONS 

DEEP MONITORING WELL LOCATIONS 

J NOT VALIDATED 

.tiQIE 
COMPOUNDS IN ug/L 

0 30 60 - ----SCALE IN FEET 

CONTRACT NO. 
7912 

FIXED BASE GROUNDWATER LABORATORY RESULTS APPROVED BY 
SllE 44, AST 601 

DATE 

COST/SCHED-AREA ZONE H, CHARLESTON NAVAL COMPLEX APPROVED BY DATE 

NOR1H CHARLESTON, SOU1H CAROLINA 
SCALE DRAWING NO • REV. 

AS NOTED FIGURE 13 0 
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Well# Total Depth 
of Well (ft) 

CNC44-M01 11.85 

CNC44-M02 11.75 

CNC44-M03 11.55 

CNC44-M04 11.75 

CNC44-M05 11.93 

CNC44-M06 11.60 

CNC44-M07D 35.00 

CNC44-M08 12.00 

CNC44-M09 

Notes: 
MSL - Mean Sea Level 
BTOC- Below Top of Casing 
ND- Not Detected 
ft - Feet 
* Permanent Piezometer Well 

TABLE 1 

GROUNDWATER ELEVATIONS 
SITE 44, BUILDING NS69 /AST 601 

ZONE H, CHARLESTON NAVAL BASE COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Top of Casing Depth to Depth to 
Elevation, ft 

Date 
Water, ft Product, ft 

(MSL) 
Measured 

(BTOC) (BTOC) 

9.37 11-Nov-OO 5.15 ND 

13-Mar-01 3.97 3.96 

9.65 11-Nov-OO 5.50 ND 

13-Mar-01 4.21 ND 

8.40 11-Nov-OO 4.18 ND 

13-Mar-01 3.01 ND 

8.28 11-Nov-OO 4.07 ND 

13-Mar-01 3.00 2.75 

9.46 11-Nov-OO 5.25 ND 

13-Mar-01 3.94 ND 

8.25 11-Nov-OO 4.02 ND 

13-Mar-01 2.82 ND 

9.11 11-Nov-OO 26.28 ND 

13-Mar-01 5.95 ND 

8.39 13-Mar-01 2.95 ND 

8.25 13-Mar-01 2.89 ND 

t Corrected Depth to Water Measurements Based on Free Product Thickness 

Groundwater 
Product Elevationt 

Thickness (ft) 
(MSL) 

ND 4.22 

0.01 5.41 

ND 4.15 

ND 5.44 

ND 4.22 

ND 5.39 

ND 4.21 

0.25 5.48 

ND 4.21 

ND 5.52 

ND 4.23 

ND 5.43 

ND -17.17 

ND 3.16 

ND 5.44 

ND 5.36 



TABLE 2 

GROUNDWATER FIELD MEASUREMENTS 
SITE 44, BUILDING NS69 / AST 601 

ZONE H, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Well l.D. Date Sampled Purge method Volume (gallons} Temp. (° C} 

CNC44-M01 10-Nov-OO 

CNC44-M02 10-Nov-OO 

CNC44-M03 11-Nov-OO 

CNC44-M04 10-Nov-OO 

CNC44-M05 10-Nov-OO 

CNC44-M06 9-Nov-00 

CNC44-M07D 11-Nov-OO 

CNC44-M08 14-Mar-01 

CNC44-M09 14-Mar-01 

Notes: 
(° C) - Degrees Celsius 
PP - Peristaltic pump, low flow technique 
uMHOS/cm - Micro MHOS per centimerter 

• 

pp 4.4 25.7 
pp 5.0 23.1 
pp 5.0 25.3 
pp 4.4 26.0 
pp 5.5 24.1 
pp 4.5 24.2 

Bailer 5.0 NR 
pp 5.2 17.6 
pp 6.0 17.9 

• 

pH 
Conductivity 
(mMHOS/cm) 

6.99 3.66 

7.17 1.54 

6.84 4.93 

6.64 5.74 

7.03 5.15 

6.68 6.71 

NR NR 

6.92 6.70 

6.90 4.85 

• 



• 

• 

• Note: 

TABLE 3 

SUMMARY OF OVA SOIL SCREENING RESULTS 
SITE 44, BUILDING NS 69/AST 601 

ZONE H, FORMER CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Sample Location Sample Depth (feet) 
Corrected Organic Vapor 
Headspace Concentration 

CNC44-801 1-2 14 
CNC44-B02 1-2 6 

2-3 18 
CNC44-803 1-2 6 

2-3 15 
CNC44-804 1-2 14 

2-3 15 
CNC44-805 1-2 20 

2-3 17 
CNC44-806 1-2 8 

2-3 10 
CNC44-807 1-2 15 

2-3 11 
CNC44-808 1-2 27 

2-3 195 
CNC44-809 1-2 20 

2-3 30 
CNC44-810 1-2 20 

2-3 20 
CNC44-B11 Not Sampled (backaround loc.) 
CNC44-812 1-2 20 

2-3 175 
CNC44-813 1-2 6 

2-3 10 
CNC44-814 1-2 7 

2-3 7 
CNC44-815 0-1 13 

1-2 ND 
CNC44-816 1-2 18 

2-3 400 
CNC44-817 1-2 6 

2-3 11 
CNC44-B18 1-2 20 

2-3 24 
CNC44-819 1-2 27 
CNC44-820 1-2 3 

2-3 4 
CNC44-821 0-1 2 
CNC44-822 1-2 4 

2-3 30 
CNC44-823 0-1 ND 
CNC44-824 0-1 4 

2-3 ND 

OVA - organic vapor analyzer equipped with a flame ionization detector 



TABLE 4 

SUMMARY OF MOBILE LABORATORY SCREENING RESULTS FOR SOIL 
SITE 44, BUILDING NS69 /AST 601 

SOIL " '"! .. '~' I0::/\1u1&..1 &;" 

SAMPLE NO. DATE 
RBSL !ll 

t;NIA4-t:SU1 I 
44SFB0102 23-Aug-OO 

CNC44-t:SU<! I 
44SFB020506 23-AuQ-00 
c..;Nc..;44-803/ 
44SFB0303 23-AUQ-00 

l,;Nt;44·t:SU4/ 
44SFB0403 23-AUQ-00 

CNC44-t:SU5 / 
44SFB0502 22-AUQ·OO 

CNC44·t:SUo/ 
44SFB0602 23-AUQ-00 

t;Nv44-t:SU7 / 
44SFB0702 22-Aua-OO 

t;Nt,;44-t:SU!S/ 
44SFB0803 22-Aua-00 

t,;l'JC44-t:SU!:I / 
44SFB0903 22-Aug-OO 

CNC44-B10 I 
44SFB1002 22-Aug-00 

CNC44-B12 / 
44SFB1203 22-Aug-00 

l,;Nt,;44-813/ 
44SFB1303 23-Aua-OO 

vl'JC44-814 / 
44SFB1402 23-Aua-OO 

t;Nt,;44-815 I 
44SFB1501 23-Aua-OO 

t;Nt,;44-816 I 
44SFB1603 24-Aua-OO 

t;Nt,;44-817 I 
44SF81703 24-Aua-OO 

t;Nt.;44-818 I 
44SF81803 24-Aua-00 

t;Nt,;44-t:S'' I 
44SFB2203 25-Aua-OO 
l,;Nt,;44-t:S,~/ 

44SFB2303 25-Aua-OO 
l,;Nt,;44-824/ 
44SFB2401 25-Aua-OO 

Notes: 

ZONE H, CHARLESTON NAVAL BASE COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

SAMPLE Benzene 101uene cmy1oenzene Xylenes 
INTERVAL (ug/kg) (ug/kg) (ug/kg) (ug/kg) 

7 1,450 1,150 14,500 

1-2 FT ND ND ND ND 

2-3 FT ND ND ND ND 

2-3 FT ND ND ND ND 

2-3 FT ND ND ND ND 

1-2 FT ND ND ND ND 

1-2 FT ND ND ND ND 

1-2 FT ND ND ND ND 

2-3 FT ND ND 740 ND 

2-3 FT ND ND ND ND 

1-2 FT ND ND ND ND 

2-3 FT ND ND ND ND 

2-3 FT ND ND ND ND 

1-2 FT ND ND ND ND 

0-1 FT ND ND ND ND 

2-3 FT ND ND 230 89 

2-3 FT ND ND ND ND 

2-3 FT ND ND ND ND 

2-3 FT ND ND ND ND 

2-3 FT ND ND ND ND 

0-1 FT ND ND ND ND 

c::J Shaded cells indicate analy1e concentrations that exceed the RBSL. 
ND - not detected 
mg/kg - milligrams per kilogram 
ug/kg - micrograms per kilogram 

Napmna1ene 
(ug/kg) 

36 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

6,900 

ND 

ND 

1,100 

ND 

ND 

ND 

400 

ND 

ND 

ND 

ND 

ND 

1 
'
1 RBSL - South Carolina Department of Health and Environmental Control Risk-Based Screening Levels for sand-rich soils, 

• 
Ut1U 

(ma/kal 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

600 

ND 

ND 

120 • ND 

ND 

ND 

600 

ND 

ND 

ND 

ND 

ND 

• 



• 

• 

• 

TABLE 5 

SUMMARY OF MOBILE LABORATORY SCREENING RESULTS FOR GROUNDWATER 
SITE 44, AST 601/BUILDING NS69 

SOIL BORING/ SAMPLE 
SAMPLE NO. DATE 

RBSL ClJ 

CNC44-801 I 
44GFB0107 23-Auo-OO 

CNC44-802/ 
44GFB0207 23-Aug-OO 

CNC44-803/ 
44GFB0307 22-Auo-OO 

CNC44-804/ 
44GF80407 23-Aug-OO 

CNC44-805/ 
44GFB0507 22-Auo-OO 

CNC44-806/ 
44GFB0607 23-Auo-OO 
CNC44-807 I 
44GF80712 22-Aug-OO 

CNC44-808/ 
44GFB0806 22-Auo-OO 

CNC44-809/ 
44GFB0912 22-Aug-OO 
CNC44-810 I 
44GF81012 22-Auo-OO 

CNC44-812 I 
44GFB1206 22-Auo-OO 

CNC44-813/ 
44GFB1307 23-Auo-OO 
CNC44-814 I 
44GF81407 23-Aug-00 

CNC44-815/ 
44GFB1507 23-Auo-OO 

CNC44-816/ 
44GF81607 24-Aug-OO 
CNC44-817 I 
44GFB1707 24-Auo-OO 

CNC44-818/ 
44GFB1807 24-Aug-OO 

CNC44-819/ 
44GF81907 24-Auo-OO 

CNC44-820/ 
44GFB2007 24-Aug-00 

CNC44-821 I 
44GFB2107 24-Aug-00 

CNC44-822/ 
44GFB2204 25-Auo-OO 

CNC44-824/ 
44GFB2404 25-Aug-00 

Notes: 

ZONE C, CHARLESTON NAVAL BASE COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

SAMPLE Benzene Toluene Ethylbenzene Xylenes 
INTERVAL (ua/L) Cua/L) (ua/L) (ua/L) 

5 1,000 700 10,000 

4-7 FT ND ND 3,700 32,000 

4-7 FT ND ND ND ND 

4-7 FT ND ND ND ND 

4-7 FT ND ND ND ND 

4-7 FT ND ND ND ND 

4-7 FT ND ND ND ND 

4-12 FT ND ND ND ND 

4-6 FT ND ND ND ND 

4-12 FT ND ND ND ND 

4-12 FT ND ND ND ND 

3-6 FT ND ND ND ND 

4-7 FT ND ND 26.2 28.0 

4-7 FT ND ND 1.5 17.2 

4-7 FT 16.9 10.5 30.0 155 

4-7 FT ND ND ND ND 

4-7 FT ND ND ND ND 

4-7 FT ND ND ND ND 

4-7 FT ND ND ND ND 

4-7 FT ND ND ND ND 

4-7 FT ND ND ND ND 

3-4 FT ND ND ND ND 

3-4 FT ND ND ND ND 

D Shaded cells indicate analyte concentrations that exceed the RBSL. 
ND - not detected 
mg/L - milligrams per Liter 
ug/L - micrograms per Liter 

Naphthalene 
(Ua/L) 
25<2> 

28,000 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

94.4 

63.7 

158 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

<1> SCDHEC RBSL - South Carolina Department of Health and Environmental Control Risk-Based Screening Levels 
<2> Includes methylnaphthalenes . 

ORO 
(ma/U 

63,000 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

10 

6 

20 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 



TABLE 6 

SUMMARY OF FIXED-BASE LABORATORY ANALYTICAL RES UL TS FOR CHEMICALS OF CONCERN IN SOIL 
SITE 44, BUILDING NS69 I AST 601 

ZONE I, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

PAGE 1OF2 

Soil Boring I Sample Sample Benzene Toluene 
Ethyl- Xylenes Benzo(a) Benzo(b) 

benzene (total) anthracene fluoranthene Sample No. Date Interval (uglkg) (ug/kg) 
(ug/kg) (ug/kg) (ug/kg) (ug/kg) 

RBSL <1> 7 1,450 1,150 14,500 66 66 

CNC44-B01 / 
44SLB0102 26-Aug-00 1-2 FT < 5.6 < 5.6 < 5.6 < 5.6 

CNC44-802/ 
44SLB0203 26-Aug-OO 2-3 FT < 5.0 < 5.0 < 5.0 

CNC44-B03/ 
44SLB0303 26-Aug-OO 2-3 FT 7 2.6J 3.4J 

CNC44-B05/ 
44SLB0502 26-Aug-OO 1-2 FT < 5.4 < 5.4 < 5.4 

CNC44-B061 
44SLB0602 26-Aug-OO 1-2 FT 

CNC44-B08/ 
44SLB0803 26-Aug-00 2-3 FT 

CNC44-812 / 
44SLB1203 26-Aug-00 2-3 FT 

CNC44-812 / 

44SLB1203D <2> 26-Aug-OO 2-3 FT 

CNC44-B16 / 
44SLB1603 26-Aug-OO 2-3 FT 

Notes: 
All concentrations are in micrograms per kilogram (uglkg). 

I 1ff,~1l Shaded cells indicate analyte concentrations or reporting limits that exceed the RBSL. 

NA - Not Analyzed 

Benzo(k) 
fluoranthene 

(ug/kg) 

66 

<1> South Carolina Department of Health and Environmental Control Risk-Based Screening Levels for leaching to groundwater from sandy soils. 

<2> Duplicate Sample 

(J) Indicates the presence of an analyte at a concentration less than the reporting limit and greater than the detection limit. 

• • 

Chrysene 
Dibenzo(a,h) 
anthraeene 

(uglkg) 
(ug/kg) 

66 66 

Naphthalene 
(ug/kg) 

36 

< 5.6 

< 5.0 

<5.8 

< 5.4 

• 
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TABLE 6 

SUMMARY OF FIXED-BASE LABORATORY ANALYTICAL RES UL TS 
FOR CHEMICALS OF CONCERN IN SOIL 

SITE 44, BUILDING NS69 I AST 601 
ZONE H, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

PAGE 2 OF 2 

Soil Boring I TPH TOC 
Sample No. 

Sample Date Sample Interval 
(mg/kg) (mg/kg) 

CNC44-B011 I 
22-Sep-99 

44SLB1103 

CNC44-B08 / 
22-Sep-99 

44SLB0803 

CNC44-B16 / 
21-Sep-99 

44SLB1603 

Notes: 

NT - Analysis not performed. 

TPH =Total Petroleum Hydrocarbons 
TOC = Total Organic Carbon 

2-3 FT 
NT 1,650 

2-3 FT 
8,180 NT 

2-3 FT 
168 NT 



TABLE 7 

SUMMARY OF FIXED-BASE LABORATORY ANALYTICAL RESULTS FOR CHEMICALS OF CONCERN IN GROUNDWATER 
SITE 44, BUILDING NS69 /AST 601 

ZONE H, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Monitoring Well/ Sample Benzene 
Ethyl-

Toluene 
Xylenes 

Naphthalene 
Benzo(a) Benzo(b) Benzo(k) Chrysen Dibenzo(a,h) 

MTBE 
Sample No. Date (ug/L) 

benzene 
(ug/L) 

(total) 
(ug/L) 

anthracene fluoranthene fluoranthene e anthracene 
(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) 

RBSL<1> 5 700 1,000 10,000 25 <2> 10 <2> 10(2) 10 <2> 10 <2> 10 <2> 40 

CNC44M-01 / 
10-Nov-OO 

44GLM0101 24.1 0.52J 156 <9.8 <9.8 <9.8 <9.8 <9.8 0.34J 

CNC44M-01 / 
10-Nov-OO 

44GLM0101D 12.2 0.30J 89.3 < 9.8 < 9.8 < 9.8 < 9.8 < 9.8 0.14J 

CNC44M-02 / 
10-Nov-OO 

44GLM0201 0.15J <5 <5 < 9.8 < 9.8 < 9.8 < 9.8 < 9.8 <40 

CNC44M-03/ 
11-Nov-OO 

44GLM0301 <5 <5 <5 < 10 < 10 < 10 < 10 < 10 0.13J 

CNC44M-04 / 
10-Nov-OO 

44GLM0401 13.8 7 67.6 < 10 < 10 < 10 < 10 < 10 5.4J 

CNC44M-05/ 10-Nov-OO 
44GLM0501 <5 <5 <5 <5 <5 < 9.7 < 9.7 <9.7 < 9.7 < 9.7 <40 

CNC44M-06/ 9-Nov-OO 
44GLM0601 <5 <5 <5 <5 <5 <9.8 <9.8 < 9.8 <9.8 < 9.8 <40 

CNC44M-07 / 11-Nov-OO 
44GLM0701 <5 0.31J 0.45J 0.93J 1.62J < 9.8 <9.8 < 9.8 < 9.8 < 9.8 <40 

CNC44M-08 / 
14-Mar-01 

44GLM0801 <5 <5 <5 <5 0.34JB < 10 < 10 < 10 < 10 < 10 <40 

CNC44M-09/ 14-Mar-01 
44GLM0901 <5 <5 0.72J <5 0.44JB < 10 < 10 <10 < 10 < 10 <40 

Notes: 

All concentrations are in ug/l. 

l';i;i;;t;;:3j Shaded cells indicate analyte concentrations that exceed the RBSL. 

NA - Not analyzed 

<1> South Carolina Department of Health and Environmental Control Risk-Based Screening Levels for groundwater. 

<2> The risk-based screening level for individual PAH Coe is 10 ug/L or 25 ugll for total PAHs. 

<3> Duplicate sample. 

(B) Indicates the detection of analyte in laboratory method blank. 

(J) Indicates presence of analyte at a concentration less than the reporting limit and greater than the detection limit. 

methylnapthalenes + naphthalene 

• • • 
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TABLE 8 

FATE AND TRANSPORT INPUT PARAMETERS 
SITE 44, BUILDING NS69/AST 601 

ZONE H, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Parameter Domenico Dilution/Attenuation Mode1<1> 

Hydraulic Conductivity f m/sec] 2.20E-06 
Hydraulic Gradient 0.0026 
Porosity (effective) 0.1 
Estimated Plume Length fftl NA 
Soil Bulk Density(a) [kg/L] 1.6 
Partition Coefficient fUkg] chemical specific 
Fraction of Organic Carbon in soil [g/g] 1.65E-03 

First Order Decay Rate [sec·11 0 
Modeled Plume Lenoth f ft] NA 
Modeled Plume Width [ft] NA 
Source Width(b) [m] 7.62 

Source ThicknessCb> [m] 0.91 

Soluble Mass fkgl lnfinite<c> 

Notes: 
(1) - South Carolina Risk-Based Corrective Action for Petroleum Releases, 

South Carolina Department of Health and Environmental Control, 1998. 
(a) - Determined from SCDHEC 1998, Tables C1 and C3 
(b) - Site-specific data 
(c) -Assumption of the Domenico model 



Media 

Air 

Groundwater 

Surface Water 

Surficial Soil 

Subsurface Soil 

TABLE 9 

EXPOSURE PATHWAY ASSESSMENT-CURRENT USE 
SITE 44, BUILDING NS69/AST 601 

ZONE H; CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Exposure Route Pathway Selected for Exposure point or 
Evaluation? Reason for Non-

Selection 
Inhalation No Free product and 

groundwater plumes 
Explosion Hazard No outside building location. 

No volatilization to 
enclosed space. 
No exolosion hazard. 

Ingestion No No water supply well 
downgradient or 

Dermal contact No buildings with 
basements. 

Inhalation No 

Ingestion No Cooper River 1,750 feet 
downgradient. No 

Dermal contact No recreational use of the 
river in the immediate 

Inhalation No area. Plume limited to 
site area. 

Ingestion No Former AST area 
surrounded by berm, 

Dermal contact No access limited. 

Inhalation No 

Ingestion No Groundwater is at a 
depth of 3 feet. 

Dermal contact No 

Inhalation No 

Leaching to 
Groundwater 

No 

• 
Data Requirements (If 

pathway selected) 

• 

• 



• 
Media 

Air 

Groundwater 

Surface Water 

Surficial Soil 

• Subsurface Soil 

• 

TABLE10 

EXPOSURE PATHWAY ASSESSMENT- FUTURE USE 
SITE 44, BUILDING NS69/AST 601 

ZONE H, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Exposure Route Pathway Selected for Exposure point or 
Evaluation? Reason for Non-

Selection 
Inhalation No Free product and 

Explosion Hazard No 
groundwater plumes 
outside building location. 
No volatilization to 
enclosed space. 
No exolosion hazard. 

Ingestion Yes Future use of property 
expected to be industrial 01 

Dermal contact Yes commercial. Groundwater 
level within 3 feet of 

Inhalation Yes ground surface; therefore, 
construction worker 
exoosure possible. 

Ingestion No Cooper River located 
approx. 1 ,750 feet 

Dermal contact No downgradient, plume 

Inhalation 
migration to river unlikely. 

No 

Ingestion Yes Future use of property 
expected to be industrial 

Dermal contact Yes or commercial. Intrusive 
construction possible; 

Inhalation Yes therefore, construction 
worker exposure 
possible. 

Ingestion Yes Future use of property 
expected to be industrial 

Dermal contact Yes or commercial. Intrusive 

Inhalation Yes 
construction possible; 
therefore, construction 
worker exposure 

Leaching to No possible. 
Groundwater 

Data Requirements 
(If pathway selected) 

No additional data 
required. 

No additional data 
required. 

No additional data 
required. 
Groundwater within 5 
feet of land surface, 
therefore leaching to 
groundwater path not 
evaluated. 
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APPENDIX A 

UNDERGROUND STORAGE TANK ASSESSMENT REPORT 

AST601 



. . . 
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Aboveground Storage Tank (AST) Assessment Report 

Date Received 

State Use Only 

I. OWNERSHIP OF AST(S) 

Submit Completed Form to: 
SCDHEC 
2600 Bull Street 
Columbia, South Carolina 29201 
Telephone (803) 734-5331 

Agency/Owner: Southern Division, Naval Facilities Engineering Command, Caretaker Site 
Office 

Mailing Address: P.O. Box 190010 

City: N. Charleston State: SC . ZipCode: 29419-9010 

Area Code: 843 Telephone Number: 743-9985 Contact Person: Henry N. Shepard II, P. E. 

Il. SITE IDENTIF1CATION AND LOCATION 

Sitel.D. #: AST 601, Unregulated 

Facility Name: Charleston Naval Base Complex 

Street Address: V esole Street 

City: North Charleston, 29405-2413 County: Charleston 

m. CLOSURE INFORMATION 

Closure Started: 16 July 99 Closure Completed: 30 August 99 

. Number of ASTs Closed: 
NIA SPORTENVDETCHASN 
Consultant AST Removal Contractor 

IV. CERTIFICATION (Read and Sign after completing entire submittal) 

1-an1r, dul I liaYepenGftllly_,,;oed ond n r.m.1iw-lhoinCoimolian..-aedi• dU ...i 111-....-..ithll-onlll)' w.pryor-.-_....,.. 
obllildaBlbio ~on, lbelic¥ethlllhosulnltlodlnfillmodonisaue,_aod_,,,,_ 



, . 

v. AST INFORMATION Tank 1 Tank2 Tank~ Tank4 Tank5 

Fuel Oil 
A. Product. ............................................... . 

12,000 gal. 

B. Capacity ............................................... . 
Unk. 

C. Age ...................................................... . 

Steel 

D. Construction Material... ........................ . 
Unk 

E. Month/Year of Last Use ....................... . 

N 

F. SpiJJ Prevention Equipment Y!N ...... . 
N 

G. Overfill Prevention Equipment YfN .... 
R 

H. Method of Closure Removed/Filled .. 
y 

I. Visible Corrosion or Pitting YfN ...... . 
N 

J. Visible Holes YfN .............................. . 

L. Method of disposal for any ASTs removed. 

AST 601 was removed, drained, cut open at both ends, and deaned with a steam cleaner. 
It was then cut up for recycling as scrap metal. (See Attachment 111.) 

M. Method of disposal for any liquid petroleum, sludges, or waste waters removed from the 

AS Ts. 

The residual fuel oil, waste water, and sludge were recycled. 

N. If any corrosion, pitting, or holes were observed, describe the location and extent for each 

AST. 

The painted AST had several areas of surface rust where paint deterioration had occurred. 
No corrosion or holes were observed. 

• 

• 

• 
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VI. PIPING INFORMATION 

Tank 1 Tank.2 Tank3 Tank.4 Tanks 

A. Construction Material ......................... . Steel 

B. Distance from AST to Dispenser ......... . 
125' 

C. Number ofDispensers ....................... . 
Unk. 

D. Type of System P/S ............................ . 
s 

y 
E. Was Piping Removed YIN ................... . (aboveground only) 

F. Visible Corrosion or Pitting YIN .......... . N 

G. Visible Holes YIN ................................ . N 

H. Age ...................................................... . Unk. 

I . If any corrosion, pitting. or holes were observed, describe the location and extent for each 
line. 

No corrosion,. pitting. or holes were observed. 

VII. BRIEF SITE DESCRIPTION AND IDSTORY 

AST 601 was inside an earthen benn and provided fuel oil for the boiler in Building NS 
69. The steel supply and return piping bad been previously disconnected and blanked in 
1998. This action had been taken as a result of petroleum contamination being found 
adjacent to Building NS 69 in which one or both of these lines were suspected as being the 
source of the contamination. The action was taken by the Department of Navy Caretaker 
Site Office and was reported to the United States Coast Guard Marine Safety Office and 
SCDHEC. 

All aboveground piping was removed. Underground portions of the supply and return 
were capped. 

Excessive dilutions factors for samples taken on the fi1Vretum end of the tank indicate 
potentially high PAH's . 



A. 

VIII. SITE CONDITIONS 

Were any petroleum-stained or contaminated soils found 
near the AST? 

B. Were any petroleum odors detected? 

Yes No Unk 

y 

If yes, indicate location on site map and describe the odor (strong, Y 
mild, etc.) 

IX. SAMPLEINFORMATION 

A. SCDHEC Lab Certification Number 10120 

B. 

Sample# Location Sample Type Soil Type Depth• Date/Time of Collected OVA# 
(SoiVWater) l(Sand/Clay) Collection By 

99 SPORT Under the north end Soil Sand l' 30 August 99 Rusty Cope Not taken 
0261-04 of the tank 1110 

99 SPORT Under the south end Soil Sand l' 30 August99 Rusty Cope Not taken 
0261-05 of the tank 1120 

99 SPORT Under the AST piping Soil Sand I' 30 August99 Rusty Cope Not taken 
0261-06 connection on the tank 1130 

. • = Depth Below the Surrounding Land Surface 

• 

• 

• 
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X. SAMPLING METHODOLOGY 

Provide a detailed description of the methods used to collect and store (preserve) the samples. 

After the removal of AST 601 soil samples were taken. Sampling was perfonned in accordance with 
SC DHEC R.61-92 Part 280 and SC DHEC UST Assessment Guidelines. 

Sample jars were prepared by the testing laboratory. The grab method was utilized to fill the sample 
containers leaving as little head space as possible and immediately capped. The soil samples were extracted 
at the tank ends and under the piping connections at one foot depth. Samples for volatiles were taken using 

the Encore sampler and T-handle. 

The samples were marked, logged. and immediately placed in sample coolers packed with ice to 
maintain an approximate temperature of 4 ° C. Tools were thoroughly cleaned and decontaminated with 
organic-free soap and water after each sample. 

The samples remained in the custody of SPORTENVDETCHASN until they were transferred to 
General Engineering Laboratories for analysis as documented in the attached Chain-of-Custody Record . 



XI. RECEPTORS 

Yes No • 
A. Are there any lakes, ponds, streams, or wetlands located within l 000 feet 

of the AST system? x 

If es indicate tor, distance and direction on site ma . 

B. Are there any public, private, or irrigation water supply wells within 1000 x 
feet of the AST system? 

If es indicate e of well distance and direction on site ma . 

c. Are there any underground structures (e.g., basements) located within 100 x 
feet of the AST system? 

If es indicate the e of structure, distance and direction on site ma . 

D. Are there any underground utilities (e.g., telephone, electricity, gas, water, 
sewer, storm drain) located within 100 feet of the AST system that could 
potentially come in contact with the contamination? x• 

If yes, indicate the type of utility, distance, and direction on the site map. • 
* Water line for the fire hydrant 

• 
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Attachment I 
SITE MAP 

You must supply a scaled site map. It should include all buildings, road names, utilities, tank and pump 
island locations, sample locations, extent of excavation, and any other pertinent infonnation. 

Site Maps 1 and 2 
Photographs A, B, C, D and E 
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SPORTENVDETCHASN 
1899 North Hobson Ave. 

North Charleston, SC 29405-2108 
Ph. (BOO) 743-8?'77 

Site Map 1 
AST SITE MAP 

Charleston Naval Base 
Charleston, SC 

OWG DA TE: 30 SEP 99 OWG NAME: SITE MAP 1 
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• 
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• Photo A: AST 601 in the earthen berm 

Photo B: Showing the 3 inch fill and 1 inch return lines 

• 



• 

Photo C: The one inch supply connection 

• 

Photo D: AST 601 cut open for cleaning 

• 
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Attachment II 
ANALYTICAL RESULTS 

You must submit the laboratory report and chain-of-custody form for the samples. These samples must be 
analyzed by a South Carolina certified laboratory. 

Certified Analytical Results 
Chain-of-Custody 



GENERAL ENGINEERING LABORATORIES 
\lt't:'linc ,.,,;."· · ,. 11t'eds ..-i1'1 '' 1·isio11 ,,,,. m111tJrm11: 

Client: Supervisor of Ship Building &. Conversion 
SUPSHIP-Portsmouth Decachment·Env. 
1899 North Hobson Ave. 

Contaet: 
North Charleston. South Carolina 29405-2106 
Mr. Bill Hiers 

Project Description: SUPSHIP-Portsmouth Decachment 

cc: NPWC00197 

Sample ID 
Lab ID 
MaDix 
Date Collected 
Date Received 
Priority 

Collector 

Parameter Qualifier Result 

ile Organics 
..X + NAPTH. • 5 izems 

Benzene u ND 
Ethyl benzene u ND 
Naphthalene u ND 
Toluene u ND 
Xylenes {TOTAL) u ND 

Extractable Organics 
Pol_vnuclear Aromatic Hydrocarbons - 16 irems 
Acenaphthene U ND 
Acenaphthylene U ND 
Antlncene u ND 
Benzo{a)anthracene . u ND 
Bcnzot.a)pyrene u ND 
Benzo( b)fluoranthene u ND 
Benzo(ghi )perylene u ND 
BenzoCk)fluoranthene u ND 
Cluysene u ND 
Dibenzo{a.h)anthraccne u ND 
Auorant:hene u ND 
Auorene u ND 
lndeno( 1.2.3-c,d)pyrene u ND 
Naphthalene u ND 
Phcnanthrene u ND 
- ··enc u ND 

The following prep procedures were performed: 
Volaliles 8260 High Level 

Report Dale: September 02, I 999 

: 99SPORT0261-04 
: 9908E33-04 
:Soil 
:08130/99 
:08130/99 
:Rush 
: Client 

DL 

0.444 
0.266 
0.532 
0.798 
0.621 

66.6 
66.6 
66.6 
66.6 
66.6 
66.6 
66.6 
66.6 
66.6 
266 

66.6 
66.6 
233 

66.6 
66.6 
66.6 

RL 

1.00 
1.00 
1.00 
1.00 
2.00 

333 
333 
333 
333 
333 
333 
333 
333 
333 
333 
333 
333 
333 
333 
333 
333 

Units 

ug/kg 
ug/kg 
uglkg 
uglkg 
ug/kg 

uglkg 
uglkg 
uglkg 
uglkg 
ug/kg 
uglkg 
ug/kg 
uglkg 
ug/kg 
ug/kg 
ug/kg 
uglkg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

Page I of3 

DF Analyst Date Time Batch M 

1.0 TCL 08/31199 1142 157375 I 
1.0 
1.0 
1.0 
1.0 

10. JPA 09/01199 1217 157320 2 
JO. 
10. 
10. 
to. 
10. 
10. 
IO. 
10. 
10. 
10. 
10. 
10. 
to. 
10. 
10. 

TCL 08/31199 0850 157375 3 

• 

• 

• 
P 0 Box 307 I 2 • Charleston. SC 29417 • 2040 Savage Road • 29407 

(843) 556-8171 •Fax <843) 766-1178 
llllM~DIDWIDllDUDllllU 
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Client: 

Contact: 
Project Description: 

cc: NPWCOOl97 

GENERAL ENGINEERING LABORATORIES 
.l/t'e111111111clt1\··, llt't•ds wirll '' 1·isim1 fi,,. 1omorro11: 

Supervisor of Ship Building & Conversion 
SUPSHIP-Ponsmouth Detachmcnt-Env. 
1899 North Hobson Ave. 
North Charleston. South Carolina 29405-2106 
Mr. Bill Hiers 
SUPSHIP-Portsmouth Detachment 

Report Date: Sepwnber 02. 1999 

Sample ID : 99SPORT0261-04 

Page 2of3 

Parameter Qualifier ResuJt DL RL Units DF Analyst Date T'une Batch M 

GCIMS Base/Neuual Compounds HDB 08/31199 0915 157320 3 

Comments: 
Surrogate recovery failed due to dilution(s) . 

• 
Surrogate Recovery Test PercentlJil Acceptable Limits 

2-Auorobiphenyl M610-NPWC o.oo• (44.7 - 110.) 
Nitr0benzene-d5 M610-NPWC 0.00* (42.4 - 107.) 
p-Terphcnyl-dl4 M610-NPWC o.oo• (45.5 - 104.) 
Bromofluorobenzene BTEX+NAP-82608 83.8 (73.0 - 129.) 
Dibromofluoromethane BTEX+NAP-82608 109. (66.0- 117.) 
Toluene-d8 BTEX+NAP-82608 107. (73.0 - 122.) 

M=Method Method-Description 

Ml SW8468260B 
M2 EP.A 8270 
M3 EPA 3550 

Notes: 
The qualifiers in this report are defined as follows: 
ND indicates that the analyte was not detected at a concentration greater than the detection limit. 
J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 
U indicates that the :malyte was not detected at a concentration greater than the detection limit 
• ' ··-ates that a quality control analyte recovery is outside of specified acceptance criteria. 

• 
•9908E33-04* 

P 0 Box 30712 • Charleston. SC 29417 • 2040 Savage Road • 29407 

1843) 556-8171 •Fax (843) 766-1178 
.A~· . 
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Client: 

Coniact: 
Project Description: 

cc: NPWCOO 197 

GENERAL ENGINEERING LABORATORIES 

Supervisor of Ship Building & Conversion 
SUPSHIP-Ponsmouth Dciachment-Env. 
1899 North Hobson Ave. 
North Charleston. South Carolina 29405-2106 
Mr. Bill Hiers 
SUPSHIP·Portsmouth Dctaehmem 

Report Date: September 02. 1999 

Sample ID : 99SPORT0261-04 

:\I= Method 

This data repon has been prepared and reviewed 
in accordance with General Engineering Laboratories 
standard operating procedures. Please direct 

Method-Description 

any questions to your Project Manager. Elise Hanson at 843-556-8171. 

wed By 

P 0 Box 30712 •Charleston. SC :?9417 • 2040 Savage Road• 29407 

1843) 556-8171 •Fax <843) 766-1178 

~ Pnn1erl nn n-rv~lootl,,..,.,.,. 

• 

Page 3 of3 

• 

• 



GENERAL ENGINEERING LABORATORIES 

Clienc: 

Concacc: 

Supervisor of Ship Building & Conversion 
SUPSHIP·Portsmouth Deiachment-Env. 
1899 North Hobson Ave. 
North Charleston. South Carolina 29405-2106 
Mr. Bill Hiers 

Project Description: SUPSHIP-Ponsmouth Detachment 

cc: NPWC00197 

Sample ID 
UbID 
Matrix 
Date Collected 
Date Received 
Priority 

Collector 

Report Date: September 02. 1999 

: 99SPORT0261-05 
: 9908E33-05 
: Soil 
:08130/99 
:08130/99 
:Rush 
: Client 

Page I of3 

Parameter Qualifier Result DL RL Units DF Analyst Date T'une Batch M 

• 
Jc Organics 

.X + NAPTH. • 5 ilems 

Benzene 1.23 

Ethyl benzene u ND 
Nt1phthalene u ND 
Toluene 1.33 

Xylenes (TOTAL) u ND 
Extractable Organics 
Polynuclear Aromatic Hydrocarbons - 16 items 

Acenaphthenc u ND 
Acenaphthylene u ND 
Anthracene u ND 
Bcnzot a)anthraccne u ND 
Benzo(a)pyrene u ND 
Bcnzo(b)fluoranthenc u ND 
Bcnzo(ghi)perylene u ND 
Bcnzolk)fluoranthcne u ND 
Chrysene u ND 
DibcnzO( a.h )anthracene u ND 
Auoranthcne u ND 
Auonme u ND 
lndcno( 1.2.3-c.d)pyrene u ND 
Naphthalene u ND 
Phenanthrene u ND 
,. ·-ne u ND 

•

e followmc prep procedures wen performed: 

olarilcs 8260 High Level 

0.585 1.17 ug/kg 1.0 

0.351 1.17 ug/kg 1.0 

0.702 1.17 ug/kg 1.0 

1.05 1.17 ug/kg 1.0 

0.819 2.34 ug/kg 1.0 

3330 16700 ug/kg 500 

3330 16700 ug/kg 500 

3330 16700 ug/kg 500 

::J30 16700 ug/kg 500 

3330 16700 ug/kg 500 

3330 16700 ug/kg 500 

3330 16700 ug/kg 500 

3330 16700 ug/kg 500 

3330 16700 ug/kg 500 

13300 16700 ug/kg 500 

3330 16700 ug/kg 500 

3330 16700 uglkg 500 
11700 16700 ug/kg 500 

3330 16700 ug/kg 500 

3330 16700 ug/kg 500 

3330 16700 ug/kg 500 

· P 0 Box 30712 • Charleston. SC :?9417 • 2040 Savage Road • :?9407 

(8431 556-8171 •Fax <843) 766-1178 

.. -... n.._ ..... -- -·-·-·-"" ----·-

TCL 08/31199 1509 157375 I 

IPA 09/01199 1909 157320 2 

TCL 08131199 0856 157375 3 

l~mllmf llOOIHllll!lmlmllll 
*9908E33-05* 
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Client: 

Contact: 
Project Description: 

cc: NPWCOOl97 

GENERAL ENGINEERING LABORATORIES 

Supervisor of Ship Building & Conversion 
SUPSHIP-Porumoudi Detachmcnt-Env. 
I 899 North HobSOJJ Ave. 
Nonh Charleston, South Carolina 29405-2106 
Mr. Bill Hiers · 
SUPSHIP-Ponsmoutb Detachment 

Repon Dare: September 02. 1999 

Sample ID : 99SPORT0261-05 

Page 2 of3 

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M 

GC/MS Base/Neutral Compounds 

Comments: 
Surrogate recovery failed due to dilution(s). 

Surrogate Recovery 

2-Auorobiphenyl 
Niuobenzene-d5 
p-Terphenyl-dl4 
Bromotluorobenzene 
Dibromofluoromethanc 
Toluene-dB 

M=Metbod 

Ml 
M2 
M3 

Notes: 

Test 

M610-NPWC 
M610-NPWC 
M610-NPWC 
BTEX+NAP-82608 
BTEX+NAP-82608 
8TEX+NAP-82608 

The qualifiers in this report are defined as follows: 

PercentCJ5> Acceptable Limits 

0.00"' (44.7 - 110.) 

o.oo• (42.4 - 107.) 
0.00"' (45.5 - 104.) 

102. (73.0 - 129.) 
108. (66.0 - 117.) 

114. (73.0 - 122.) 

Method-Description 

SW84682608 
EPA8270 
EPA3SSO 

ND indicates that the analyte was not detected at a concentration greater than the detection limit. 

HOB 08131199 0915 157320 3 

J indicates presence of analyte at a concentration less than the reporting limit (RU and greater than the detection limit COL). 
U indicates that the analyte was not detected at a concentration greater than the detection limit. 

•;caces that a qualiiy concrol analyte recovery is outside of specified accepamce criteria. 

*9908£33-0S• 

· P 0 Box 3071:? • Charleston. SC 29417 • 2040 Savage Road • 29407 

(843) 556-8171•Fax1843) 766-1178 
.A-· 

• 

• 

• 



Client: 

Contaet: 
Project Description: 

cc: NPWCOOI97 

GENERAL ENGINEERING LABORATORIES 

Supervisor of Ship Building & Conversion 
SUPSHIP-Ponsmouth Dctachment-Env. 
1899 North Hobson A vc. 
North Charleston. South Carolina 29405-2106 
Mr. Bill Hiers 
SUPSHIP-Ponsmouth Detachment 

Report Date: September 02. 1999 

Sample ID : 99SPORT0261-0S 

:\-l=Method 

This data report has been prepared and reviewed 
in accordance with General Engineering Laboratories 
standard operating procedures. Please direct 

Method-Description 

any questions co your Project Manager. Elise Hanson at 843-556-8171 . 

• 
<ff~ 

• .vcd By 

• 
*9908.£33-05* 

· P 0 Box 30712 • Charleston. SC 29417 • 2040 Savage Road • 29407 

(843) 556-8171 •Fax (843) 766-1178 
-~ -· . 

Page 3 of3 



S~l\. ENGt-v~~"\ 
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Clienc: Supervisor of Ship Building & Conversion 
SUPSHIP-Ponsmouth Detachmenc-Env. 
1899 North Hobson Ave. 

Contact: 

Nonh Charlesron. South Carolina 29405-2106 

Mr. Bill Hiers 

Projecc Description: SUPSHIP-Ponsmouth Detachment 

cc: NPWCOO 197 

Sample ID 
Lab ID 
Matrix 
Dace Collecced 
Dare Received 
Prioricy 
Colleaor 

Repon Dm: Seprember 02. 1999 

: 99SPORT0261-06 
: 9908E33-06 
: Soil 
:08130/99 
: 08130/99 
: Rush 
: Clienl 

Page I of3 

Quallf1er Result DL RL Units DF Analyst Date Time Batch M 
Parameter 

! Organics 
. + NAPTH. - 5 iitms 

Benzene 
Ethylbenzene 
Naphthalene 
Toluene 
Xylenes <TOTAL) 

Extractable Organics 

u 

:?.45 
J.17 
ND 
1.91 
28.9 

Polynuc:ltar Aromatic: H~'ti.roc:arbons - J 6 iitms 

Acenaphthene u ND 

Acenaph1hylene u ND 
Anthraccnc u ND 

Benzo< a)anthraccnc u ND 
Benzol a)pyrcnc u ND 
Benzo(b )tluoranthene u ND 
Bcnzo(ghi)perylenc u ND 
Benzo< k)tluoranthene u ND 
Chryscne u NO 
OibenzOla.h)anthracene u ND 
Fluoranthene u ND 
Auorene u ND 
lndeno( l.:?.3-c.d)pyrene u ND 

Naphthalene u ND 
Phcnanthrcne u ND 
P' . .,e u ND 

The following prep procedures were performed: 

Volatiles 8260 High Level 

0.474 1.00 ug/lcg 1.0 

0.284 1.00 ug/lcg 1.0 

0.568 1.00 ug/lcg LO 

0.852 l.00 ug/lcg I.0 

0.663 2.00 ug/lcg 1.0 

3330 16700 ug/kg 500 

3330 16700 ug/kg 500 

3330 16700 ug/lcg soo 
3330 16700 ug/lcg 500 

3330 16700 ug/kg 500 

3330 16700 ug/lcg 500 

3330 16700 ug/kg 500 

3330 16700 ug/lcg 500 

3330 16700 ug/kg 500 

13300 16700 ug/lcg 500 

3330 16700 ug/kg 500 

3330 16700 ug/kg 500 

11700 16700 ug/kg 500 

3330 16700 ug/kg 500 

3330 16700 ug/kg soo 
3330 16700 ug/kg soo 

· P 0 Box 3071:? • Ch:irlcslon. SC :?9417 • 2040 S:ivage Road • 29407 

1843) 556-8171 •Fax 1843) 766-1178 
.• #tr. ~ 

TCL 08131/99 1241 157375 1 

IPA 09101199 1937 157320 2 

TCL 08/31199 0900 157375 3 

tt~~1~u1m~11u1m11um111 

• 

•• 

• 



Client: 

Contaet: 
Project Description: 

cc: NPWCOOl97 

GENERAL ENGINEERING LABORATORIES 

Supervisor of Ship Building & Conversion 
SUPSHIP-Portsmouth Detachment-Env. 
1899 North Hobson Ave. 
North Charleston. Soulh Carolina 29405-2106 
Mr. Bill Hiers 
SUPSHIP-Portsmouth Detachment 

Repon Date: September 02. 1999 

Sample ID : 99SPORT0261-06 

Page 2of3 

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M 

GC/MS Base/Neutral Compounds 

Comments: 
Surrogate recovery failed due ro dilution(s) . 

• 
Surrogate Recovery 
·--------- --

2-Fluorobiphenyl 
Nilrobenzene-dS 
p-Terphenyl-dl4 
Bromotluorobenzene 
Dibromotluoromethane 
Toluene-dB 

M=Method 

Ml 
M:? 
M3 

Notes: 

Test 

M610-NPWC 
M610-NPWC 
M610-NPWC 
BTEX+NAP-82608 
BTE,'C+NAP-82608 
BTEX+NAP-82608 

The qualifiers in this repon arc defined as follows: 

Percent~ 

0.()0"' 
0.00"' 
0.00"' 
85.4 
116. 
117. 

Method-Description 

SW8468260B 
EPA8270 
EPA 3550 

Acceptable Limits 

(44.7 - 110.) 
(42.4. 107.) 
(45.5 - 104.) 
(73.0 - 1::?9.) 
(66.0. 117.) 
(73.0. 122.) 

ND indicates that the analyte was not dciected at a concentration greater than the detection limit. 

HDB 08/31199 0915 157320 3 

J indicates presence of analyre at a concentration less than the reponing limit <RU and greater chan the detection limit IDLl. 
V indic:ites !hat !he analyte was not detected at a concentration greater than the deteetion limit. 
• ;-"'ir.:uc:s that a quality conuol analyte recovery is outside of specified acceptance criteria. 

• 
*9908E33-06"' 

P 0 Box 30712 • Charleston. SC ::?9417 • 2040 Savage Road • 29407 

<8431556-8171•Fax1843) 766-1178 .-.. .... 



Client: 

Contact: 
Project Description: 

cc: NPWC00197 

GENERAL ENGINEERING LABORATORIES 

Supervisor of Ship Building &. Conversion 
SUPSHIP-Porumouth Dctachment-Env. 
1899 Nonh Hobson Ave. 
North Charleston. South Carolina 29405-2106 
Mr. Bill Hiers 
SUPSHIP-Porumouth Detachment 

Repon Dare: September 02. 1999 

Sample ID : 99SPORT0261-06 

M=Metbod 

This data rcpon has been prepared and reviewed 

in accor<hlnce with General EnBincering Laboratories 
standard operating procedures. Please direct 

Method-Description 

any questions to your Project ManBBcr. Elise Hanson at 843-556-8171. 

. ~c----
.1ewcd~y 

*9908E33-06* 

P 0 Box 30712 •Charleston. SC 29417 • 2040 Savage Road• 29407 

1843) 556-8171 •Fax 1843) 766-1178 ... 

• 

Page 3 of3 
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Attachment III 

Certificate of Disposal (tank) • 

• 

• 



• 

• 

• 

AST Certificate of Disposal 

CONTRACTOR 

Supervisor of Shipbuilding, Conversion and Repair, USN 
Portsmouth, VA 
Environmental Detachment Charleston 
1899 North Hobson Avenue 
North Charleston 29405-2106 

Telephone (843) 743-6482 

TANK ID & LOCATION 

AST 601; Vesole Street, Charleston Naval Complex, N. Charleston, SC 

DISPOSAL LOCATION 

Bldg. 1601 Tank Cleaning 
& Disposal Area 
Charleston Naval Complex 

TYPE OF TANK 

Fuel oil 

CLEANING/DISPOSAL METHOD 

SIZE (GAL) 

12,000 

The tank was cut open on both ends, cleaned with a steam cleaner, cut into sections, 
and disposed of as recyclable scrap metal. 

DISPOSAL CERTIFICATION 

I certify that the above tank has been properly cleaned and disposed of as recyclable 
scrap metal. 

7 /) ---=+d ....... ~ ..... · ._.~C6--~ ..... t~-----"h?1{..--~....._a...,.J.,__·~-' I ?f1s /tt 
Charles C. Wannamaker Wai~'> 
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APPENDIX& 

GEOLOGIC BORING LOGS 



BORING ID: CNC42-801 WELLID: NA PIEZOMETER ID: NA 

CONTRACTOR: ESN COMPLETION DATE: r-2'J -{)0 LOGGED BY: G. Sisco 

METHOD: DPT BORING DIAMETER (In): 1 iq. I/ TOTAL DEPTH (ft bis): 1,0H: 
oc ELEVATION (ft msl): NA SCREEN INTERVAL (ft bis): NA DEPTH TO GW (ft bis): ~ 3 

:::. FID (PPM) ti:. '!H 
~ f1i fi) a: 

~e 0 fi) a. a: Q 

f w ~ § w a: 0 6 a: 8~ - ~~ w w 

~ !:i a: w 

~ 
.,;,iO 

a. a. 
~ 

a: m w a: om "' WELL 
:IE :IE ii: a: Ii: a: 0 :c :IE ~ w ~~ z 0 ti:. 0 LITHOLOGIC DESCRIPTION 

t:> CONSTRUCTION 
0 :> ii: 0 "' :IE 0 ..J"' :> 

-
v 

~- 5~~ $!if - r-- - fvt t./o. A1L 

:L 
~~2. 

-fo . 

It 0 lf 
""' 

'{ts. dM-/<-tf?lJ Ct-
1. ~N $ , ?/, :;/!y r/'f 

./11 r~s. UA~ /t!':fhe ~ffro/ 7 , - - - 1-.-

\.V ·W 1- -· 
1- - - yJ' vJ Yrs. nof ~kl 1 

T SC 

f ~--·-·· -···· i.-~.~ -

-6 - ~-

t GFBfjJI-
¢1 

1 ---- -----
Eo"8 cog 
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·10-
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BORING ID: CNC42-Bfj ¢:i.._ WELLID: NA PIEZOMETER ID: NA 

CONTRACTOR: ESN COMPLETION DATE: ~-:Z~ ·fJO LOGGED BY: G. Sisco 

METHOD: DPT BORING DIAMETER (In): I '4 11 
TOTAL DEPTH (ft bis): ioli· 

TOC ELEVATION (ft msl): NA SCREEN INTERVAL (ft bis): NA DEPTHTOGW(ftbls): ~ 3 · 5 (f, 

:J FID(PPM) tL ~ < > ffi ta a: 
I=! fil Iii 

Q. a: 

ff a; g ~ ~ w 
Q 

a: 63 ~ a: ~; ...... ~w ~ ~ t a.. 0: a: fd w a: Ill § ~ 
WELL 

~ :I u:: ~ 8 t: a: ; 5~ w z t: 0 "'~ ;:, Li: en UTHOLOGIC DESCRIPTION CONSTRUCTION 

-. 
lJf*b""'1r .s~ ~y s:/1-

/11 ,0, 
h M.'-.. - i- - lo J_ 4c . 

,. 

~I ;l'1C.,. t:-/.y 
(o 0 Ip Iv'/ )/,,, 

- . CL 
IV'f~~ 

i 
41,-

tB 0 ~B A1 Alo, s~~ 411 
z 5f0~--. 

w Nt,, 
G':f. JJ1f'/, c~ w Sf' 

r-..- -- --- ~~,s~c~ 
4-

-5 -
{2--
GFB;Ji-

~ ¢1 
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fDT:> 

. 

-10-

"" 

-

-15--



BORING ID: CNC42·8'f ~ J W~LL HJ: NI\ r1~V'• .. ~•-•• ·-· ••• • 

CONTRACTOR: ESN COMPLETION DATE: LOGGED BY: G. Sisco 

METHOD: DPT BORING DIAMETER (In): 1 o/'f- ll TOTAL DEPTH (ft bis): ?.Off 
OC ELEVATION (ft msl): NA SCREEN INTERVAL (ft bis): NA DEPTH TO GW (ft bis): ~ 3. S'"' {! f, 

::i FID (PPM) t: 1" 
~ a: 

fa a: w 

~g fa c D. a: 
[ w ~ ~ w 

Q 
a: c @ a: §a ~~ w w 9 

~ !:::; a: ~ ~ D. D. 

~ 
a: m a: 

&l WELL 

~~ 
ii: a: a: § 5~ w z 0 t: t: 6 LITHOLOGIC DESCRIPTION CONSTRUCTION c ::> ii: 0 0 :E ::> 

--
}.If E~ s/-.r~ ~:ff- . ~ ... 

- - 1-

l/oJ 
).. 2 4' 0 '1 kt Alo, 
1.. Li . .,,..~1- ff; ftU... ~~ 

"'"' $t'1 
SF6fl3- (5' 0 15 '11 Alo, '&.1-'1 llt111- sa..-ly $i/fyc/o.y 

) 
,j~ . 

A1 - - - 1- No eo~ S~ I sk.lf-hr~ - SJ\J 
r1B v 

t w ~~· , 

4-2-
-5 - bfEf/j-

~1' 

1 ~Cf; E:06 

-10-

. 

-15- .... 



BASE: Charleston Naval Complex, Zone H SITE ID: CNC42, Building 601 PROJECT NO.: N7912 

BORING ID: CNC42·EVf/ ~ WELLID: NA PIEZOMETER ID: NA 

CONTRACTOR: ESN COMPLETION DATE: g,. 2' .. 0() LOGGED BY: G.Slsco • METHOD: DPT BORING DIAMETER (In): .J % II TOTAL DEPTH (ft bis): '(, 0 /'( . 

TOC ELEVATION (ft msl): NA SCREEN INTERVAL (ft bis): NA DEPTH TO GW (ft bis): ~ ~ "' r; r f 
~ FID (PPM) t: w a: 

fD a: w 
w 

ra ~ 
Q, a: 

If ~g ~ w 0 
w §a a: 0 f; a: ..... WW w w 9 t ..J ..J ~ a: fd ~ Q, Q, 

~ 
a: ca a: om en WELL 

:E :E ii: a: Ii: a: 6 0 E~ 0 
w ca ca z 0 t: 0 LITHOLOGIC DESCRIPTION 

en CONSTRUCTION 
0 => ii: 0 en :E 0 ..Jen => 

-- ?15: ~ <;;/{-M Alo. 
,MJ,,. -- -- ~·~ sH. 

L 

w ¢ a M No/ 
It ,, 

'2. J.. ., .• r61 I fJ1.M" ~ J~~~ 
(,{_ 

~i~ t? cf 15 M IJ-o. ~S4tffy c~{ 
'} M ()J::;;a!:chJ' t;J' - _,. - ~/ 5c - w 

J 61.t~{l~J~~ -==-
lflJ -

.If 
; . ---- • 

-5 -
f1-. .. 
G;FlJfjf 

~ -f/J1 

~ 
£0"!; ~D{j 

. 

-

·10-

. 

-15-'-



BASE: Charleston Naval Complex, Zone H SITE ID: CNC42, Building 601 PROJECT NO.: N7912 

BORING ID: CNC42·Bf'~ WELLID: NA PIEZOMETER ID: NA 

CONTRACTOR: ESN COMPLETION DATE: LOGGED BY: G. Sisco 

ETHOD: DPT BORING DIAMETER (In): ~ ~ fl TOTAL DEPTH (ft bis): '7 .f!f, 
TOC ELEVATION (ft msl): NA SCREEN INTERVAL (ft bis): NA DEPTH TO GW (ft bis): z~ /f. 

::i FID (PPM) Ii: ~ 
~ a: 

6:1 ~ 
w 
a.. 

6:1 6:1 

~ 
a: Q 

[ :e; g w w a: c b ~ a: s~ 
WW w w 
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--

BASE: Charleston Naval Complex, Zone H SITE ID: CNC42, Building 601 PROJECT NO.: N7912 

BORING ID: CNC42-· ¢~ WELLID: NA PIEZOMETER ID: NA 

CONTRACTOR: ESN COMPLETION DATE: LOGGED BY: G. Sisco 

METHOD: DPT BORING DIAMETER (In): J_ 3/lf // TOTAL DEPTH (ft bis): /ttJ.ff. 
TOC ELEVATION (ft msl): NA SCREEN INTERVAL (ft bis): NA DEPTH TO GW (ft bis): Z -g, q llf , 

~ FID (PPM) t: 
a: c a: w w w 

fa c ll. a: 
I- ~ 

Q 

[ 3!; e ~ 
w w a: c ~ §a ~~ w w g a: 

J: ~ a: fd ~ Ii: ll. ll. w a: ID a: om 0 WELL 
:!: :!: LL ~ a: Ii: a: 0 § 5~ 0 

w ca ca z 0 t: LITHOLOGIC DESCRIPTION 
0 CONSTRUCTION 

c :::::> LL 0 en :!: :::::> 

~ 

f,.t>~ s~ ~If - - - IV\ Ne, 
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./-o • 
.1 +2-- ti' Sr~ . rt; 1-.P >~'t c I.a./ Cf, 

Sff.J0/t,- B R) g M. Alo, 
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BASE: Charleston Naval Complex, Zone H 

BORING ID: CNC42-Bt/ 01 
CONTRACTOR: ESN 

ETHOD: DPT 

TOC ELEVATION (ft msl): NA 

::i 
~ a: w 

[ 
I-
~g 
WW 

t ..J ..J a.. a.. 
:E :E w ~~ c 

FID (PPM) t: 
a: w a.. 

fa ~ ~ a: fil w 9 !:i a: w a: m 
ii: I- f5 Ii: z ..J 
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~FBr/>1 ,. -1z, 
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-
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JtBj 
c w a: w 
~ 
fd a: 
t: 

SITE ID: CNC42, Building 601 PROJECT NO.: N7912 

WELLID:. NA 
~ /7~ ~o,> 

PIEZOMETER ID: Afl' ( '1173 f ~ "''P l--

COMPLETION DATE: e "j..,j,.. {'J() LOGGED BY: G. Sisco 

BORING DIAMETER (In): j ~ /I TOTAL DEPTH (ft bis): /2 ,o 
SCREENINTERVAL(ftbls): # 2~/'J. 1 

DEPTH TO GW (ft bis): 3, _j_ Uh b 

w 
a: 

a: ~ 8 
:E 0 LITHOLOGIC DESCRIPTION 

WELL 

CONSTRUCTION 
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., 

J_ t/9It111 (6 
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slot/t( 
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.. 

'v 
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BASE: Charleston Naval Complex, Zone H SITE ID: CNC42, Building 601 PROJECT NO.: N7912 

BORING ID: CNC42jl'lt ~ WELLID: NA PIEZOMETER ID: NA 

CONTRACTOR: ESN COMPLETION DATE: ~ - t2 ~ tJ{) LOGGED BY: G. Sisco 

METHOD: IN I{ ·A , BORING DIAMETER (In): ~ '5 11 TOTAL DEPTH (ft bis): ~ • 0 .(./-. 
TOC ELEVATION (ft msl): NA SCREEN INTERVAL (ft bis): NA DEPTH TO GW (ft bis): ~ 1- /:/. . 
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22 u::: !:i a: t: a: 8 e~ w ~~ z 0 Ii: ; LITHOLOGIC DESCRIPTION CONSTRUCTION 
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BASE: Charleston Naval Complex, Zone H SITE ID: CNC42, Building 601 PROJECT NO.: N7912 

BORING ID: CNC42-aef fJf WELLID: NA PIEZOMETER ID: # f ~ .J_ 3~~~ . 
- ..... 

CONTRACTOR: ESN COMPLETION DATE: '8 ~ }_j., 00 LOGGED BY: G. Sisco 

HOD: DPT BORING DIAMETER (ln):J'q ~lL. TOTAL DEPTH (ft bll): 12,0 
TOC ELEVATION (ft msl): NA SCREEN INTERVAL (ft bis): J/11. ~

1

-JZ,_ 1 DEPTH TO GW (ft bll): 5~4- I 6(<; 
:::. FID(PPM) t: 18 ~ ffi fil a: 
~ Q fil 

a. a: 

If ~e w 

~ ~ w 
Q 

a: c ~ §a - WW w w a: 

~ 
..J ..J !:i a: fd ~· 
ll.. a. w a: m a: o! (fJ WELL 
~~ ii: !:i a: Ii: a: rn g &l w z 0 t: 6 LITHOLOGIC DESCRIPTION 5~ CONSTRUCTION 

Q Cf.I rn :J ii: 0 rn ::E 0 :J 
-- \ 

~ ~~:;,. ft'1.°:# 
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,...---------------------· 
BASE: Charleston Naval Complex, Zone H SITE ID: CNC42, Building 601 PROJECT NO.: N7912 

BORING ID: CNC42-8'J J,:¢ 

CONTRACTOR: ESN 

WELLID: NA 

,. 
PIEZOMETERID: 1/11 Pd2.. (3 ~( ~~;. 

METHOD: DPT 

TOC ELEVATION (ft msl): NA 

FID (PPM) :::i 
~ a: 

c 
~ w 

a: 0 
w w 
~ a: w 

~ 
cc 

ii: cc 
z 0 
:::> ii: (.) 

w 

[ ~g 
WW 

~ 
...I ..J a.. a.. 
::E ::E 

w ca ca c 
-- \ 

\ . - -- ,... 

I ~~-- ! 

Si\" 
2D 0 tO 

1 
2o 0 1.0 

I \ 

3 I - . 

. - - -I . 

't 

-5 -

(, 

t" 
CNC'l'J' 

8 ~ffl1¢ .. 
.t~ , 

-10-

11 

l'J 
£08-

-15-'"-

ti: 
a: 
w a.. 

~ 
a:i 

t: 
(/J 

COMPLETION DATE: 9- 2.2- 00 LOGGED BY: G. Sisco "~ 
11 

BORING DIAMETER (In): J %-1/ TOTAL DEPTH (ft bis): /1., 0 

SCREEN INTERVAL (ft bis): t,1t11/)..-(1,1 DEPTH TO GW (ft bis): ~ f-, 1' b & 
II~ 
c w 
a: 
w w 
~ a: 

~ ~ a: 
a: g 
ti: 0 LITHOLOGIC DESCRIPTION ::E 0 

g 
8~ 
...10 om (/J WELL 
E~ ~ CONSTRUCTION ..J (/) :::> 

Mt. '/;~ft;~I( 

it> 
CL 
~ 

ell ~~ 
.. ,, ' j&' 
'fB ~r;f Sf 

lift'' ?>tic_ 
,011~ s~~v 

~~A'~l'f. 

-="' --• 



BASE: Charleston Naval Complex, Zone H 

BORING ID: CNC42-S.-1J_. 

CONTRACTOR: ESN 

ETHOD: DPT 

TOC ELEVATION (ft msl): NA 

FID (PPM) t:: 
a: Q w 
ll. w 

Q fD ~ w ~ a: Q bl w w 9 ~ a: @ 
~ 

a: Ill 
u:: a: Ii: a: 
z 0 t:: :::::> u:: 0 Cl) 

SITE ID: CNC42, Building 601 PROJECT NO.: N7912 

WELLID: NA PIEZOMETER ID: NA 

COMPLETION DATE: ~ 1.-j." O(} LOGGED BY: G. Sisco 

BORING DIAMETER (In): j_ ~ I/ TOTAL DEPTH (ft bis): )8. 0 
SCREEN INTERVAL (ft bis): NA DEPTH TO GW(ftbls): z 3, 0 

w a: 

~ a: 

~ § LITHOLOGIC DESCRIPTION 

WELL 
CONSTRUCTION 

-- -=--~ 



BASE: Charleston Naval Complex, Zone H 

BORING ID: CNC42·f# J-£ 

CONTRACTOR: ESN 

METHOD: DPT 

TOC ELEVATION (ft msl): NA 

f _. 

t 
w c 

~ a: w 
I-
3; g 

/ 

FID (PPM) 

c 

~ w a: c w w s a: w 
w a: 

ii: s a: 
z 0 
::::> ii: 0 

t: 
a: w 
Q. 

~ 
9 
ID 

t: 
(/) 

~ a: 

~ 
fd a: 
t: 

SITE ID: CNC42, Building 601 PROJECT NO.: N7912 

WELLID: NA PIEZOMETER ID: NA 

COMPLETION DATE: g,. ~ 1, ()~ LOGGED BY: G. Sisco 

BORING DIAMETER (In): / 3/ f I/ TOTAL DEPTH (ft bis): 

SCREEN INTERVAL (ft bis): NA DEPTH TO GW (ft bis): 3 U + .('.f. 

Q 
w a: §a 
~ a: OID (/) WEU 

0 E~ 0 
c LITHOLOGIC DESCRIPTION 

(/) CONSTRUCTION 
0 .... (I) ::::> 

0 

0 

IJ.o ,· 

0 



BASE: Charleston Naval Complex, Zone H SITE ID: CNC42, Building 601 PROJECT NO.: N7912 

BORING ID: CNC42-ij/p J '2.,. WELLID: NA PIEZOMETER ID: NA 

CONTRACTOR: ESN COMPLETION DATE: LOGGED BY: G. Sisco 

ETHOD:N f-/.A. BORING DIAMETER (In): ZJ'' TOTAL DEPTH (ft bis): t,o /f, 
OC ELEVATION (ft msl): NA SCREEN INTERVAL (ft bis): NA DEPTH TO GW (ft bis): ~ ;f.f'f 

~ 
FID (PPM) t: 

1-/AND AuQtR a: 0 w w w 0 0 
a.. a: 

~ ~g w w ~ w w 
Q 

a: 0 
hi ~ 8!j 

WW w w 9 
a: 

:c ...I ...I ~ a: @ ~ 6~ 
Ii: a.. a.. 

~ 
a: al a: "' WELL 

::::E :::i u::: a: a: 0 5~ 0 
w ~~ z 0 Ii: t: i 8 LITHOLOGIC DESCRIPTION "' CONSTRUCTION 
0 ::::> u::: 0 (/) ::::> 

--
f;l.owA/ • SJ· .s'U-tLf ~f ~i. .um~t 1/o. - - - t-o 

Cl. 
1 

ZD ¢ 'lp Mnlf ~l!. -/-o~~ 
#. i!'l--~A ./,',.,_ Ot.. 

l --~ --- - ---- --- ~~ c{'1 1/1..' '1(() 25' '1! M~~ qes .. 
sn~-

3 
~ti· 

t t'2- -
tir~'i.-

</J(p 
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BJ~ 

-10-

. 
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BASE: Charleston Naval Complex, Zone H SITE ID: CNC42, BuDding 601 PROJECT NO.: N7912 

BORING ID: CNC42-EllilP 17 WELL ID: NA PIEZOMETER ID: NA 

CONTRACTOR: ESN COMPLETION DATE: ~,. 2.- 'j-00 LOGGED BY: G.Slsco 

METHOD: DPT BORING DIAMETER (In): TOTAL DEPTH {ft bis): 1-0lt-
TOC ELEVATION (ft msl): NA SCREEN INTERVAL (ft bis): NA DEPTH TO GW (ft bis): I/;; 3, '3 .ff. 

:::i FID (~PM) t: ~j 
~ ffi 5l a: 

~g 0 0 
D. 

~ ~ 
w 

~ 
; w 

Q 

a: 0 a: §a - ~~ w w g 
~ ~ ~ a: fd D. D. w a: m a: "' WELL 

~~ 
LL ~ a: Ii: a: 8 5~ ~ w z 0 t: 6 LITHOLOGIC DESCRIPTION CONSTRUCTION 

0 ::> LL 0 en :E 0 ::> 

-v Uvt>~ ~1- ~'r S;;tf - - M Al,c 
Vil. - fol~ 714.7 k 

!. 

~ 0 ~ M AJJ) If.~ 
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BASE: Charleston Naval Complex, Zone H SITE ID: CNC42, Building 601 PROJECT NO.: N7912 

BORING ID: CNC42-Bflj- j t WELLID: NA PIEZOMETER ID: NA 

CONTRACTOR: ESN COMPLETION DATE: 8, Z ~ . 00 LOGGED BY: G. Sisco 

OD: DPT BORING DIAMETER (In): 1 ~-~ ! 1 
TOTAL DEPTH (ft bis): 7, I) fl. . 

TOC ELEVATION (ft msl): NA SCREEN INTERVAL (ft bis): NA DEPTH TO GW (ft bis): Z' $ ff, 
:::i FID (PPM) t: 11'8~ 
~ ffi fil a: 
~ 

Q. 

[ fil c 
~ ~ 

Q 
~e w w a: c ~ §a ~~ w w 9 

a: 

t !:i a: ~ Q. Q. w a: m a: om en WELL 

~~ 
u:: !:i a: Ii: a: 8 e~ ~ w z 8 t: 6 LITHOLOGIC DESCRIPTION CONSTRUCTION c ::::> u:: en :IE 0 _,en ::::> 

-... 
oRowfi/ 5/. ~brli >-t If 

... ML fl{ Alo. 
. I - - ,... 

i , ,..,., sJfly c!Ai 1!4 .~fi·0 l' - C!. l 
e 1 J25 1 All Sff3/1f~i Alf>, 
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BASE: Charleston Naval Complex, Zone H SITE ID: CNC42, Building 601 PROJECT NO.: N7912 

BORING ID: CNC42·8,ll j .. Jfi WELLID: NA PIEZOMETER ID: NA 

CONTRACTOR: ESN COMPLETION DATE: LOGGED BY: G.Slsco 

METHOD: DPT BORING DIAMETER (In): 1 ~/I TOTAL DEPTH (ft bis): 7.f{. 

TOC ELEVATION (ft msl): .NA SCREEN INTERVAL (ft bis): NA DEPTH TO GW (ft bis): ~ 2Ff-. 
::::J FID(PPM) t: ff8 ~ ffi fil a: w 

fil fil 
a. a: 

[ ~g ~ w 0 

a: 0 b ~ 
w §a 

~~ w w g a: 
::i::: !;j a: w fd ~ Ii: a. a. w a: CD a: om ~ WELL 

::E ::E LL !;j a: Ii: a: § 5~ w ~~ z 8 t: i5 LITHOLOGIC DESCRIPTION "' CONSTRUCTION 
0 ::::> LL "' ::IE ::::> 

--
~ii-s-. '[J~DWN fo {-<Vt-... .J.o/....~.[)t~1-

(rJ 2 13 M A/.D 
A.it 

Oj.. I s /, s b-t:/ '( , s;.,; If +t> 
1. M IJo. s~ ~ ./2.'// v CL 

-- - - ~t:bv4 ~ff/ <-'( VJ -
2 --- - ~- ww_,. 

- - - w ~I F;"'"' fo /'YIU 11. ,di-Cf, ltA/t.... '· 

1 !I\ ,r;:o:t~~ SW 
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+ Jfl) ~ 
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BASE: Charleston Naval Complex, Zone H SITE ID: CNC42, Building 601 PROJECT NO.: N7912 

BORING ID: CNC42·· I~ WEUID: NA PIEZOMETER ID: NA 

CONTRACTOR: ESN COMPLETIONDATE:<f-2f-OO LOGGED BY: G. Sisco 

HOD: DPT BORING DIAMETER (In): 1 ~4 11 TOTAL DEPTH (ft bis): 70 
TOC ELEVATION (ft msl): NA SCREEN INTERVAL (ft bis): NA DEPTH TO GW (ft bis): ~+#· 

~ FID(PPM) t: ~ 
a: c a: ILi ILi w c fa 
Q. a: ... ~ 

Q 
[ i; e w w w a: c ~ ~ a: §~ WW w w 9 

~ t ..J ..J ~ a: fd Q. Q. 

~ 
a: m a: om (/) WELL 

:E :E ii: a: Ii: a: 0 E~ 0 
w ~~ z 8 t: 0 LITHOLOGIC DESCRIPTION 

(/) CONSTRUCTION 
c :::> ii: (/) :E 0 ..J (/) :::> 

v 

~if M Alb. f vPVV- ' /, $" 1,,A--/ l tll-
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BASE: Charleston Naval Complex, Zone H SITE ID: CNC42, Building 601 PROJECT NO.: N7912 

BORING ID: CNC42-· J 1- WEUID:. NA PIEZOMETER ID: NA 

CONTRACTOR: ESN COMPLETION DATE: <i-2.lf-{J(} LOGGED BY: G. Sisco 

METHOD: DPT BORING DIAMETER (In): j 3/f" !1 TOTAL DEPTH (ft bis): t• 0 ff, 

TOC ELEVATION (ft msl): NA SCREEN INTERVAL (ft bis): NA DEPTH TO GW (ft bll)(.t 3, ~ # 
::i FID (PPM) t: ~l 
~ a: 

6J a: w 
w 

6J 6J 
a. a: 

[ ~g ~ 
w w a: 6J t; () a: w w w 

::c: ..J ..J ~ a: w fd ~ Ii: a. a. 
~ 

a: m a: 
:::::E :IE u: a: Ii: a: g 

w ~~ z 8 t: 6 
0 :> u: fl) :IE 0 

Q 

§i ~ WELL 5 ~ ~ CONSTRUCTION 

--
- - - ,M Mo. 

1 - ·······------

16 ti ~ Pt tJo. 
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z.o q II IV\ YG. -sr1Jrf' "r' 
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- tr -.--- - \\I 
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-15--



BASE: Charleston Naval Complex, Zone H SITE ID: CNC42, Building 601 PROJECT NO.i N7912 

BORING ID: CNC42·BllJ 18 WELLID: NA PIEZOMETER ID: NA 

CONTRACTOR: ESN COMPLETION DATE: 8 • J.1- ..-{{) LOGGED BY: G. Sisco 

ETHOD: DPT BORING DIAMETER (In): TOTAL DEPTH (ft bll): ~ ,() 

TOC ELEVATION (ft msl): NA SCREEN INTERVAL (ft bis): NA DEPTH TO GW (ft bll): 3.s 
:::i FID (PPM) t: ~ 
~ a: 

fa a: w 
w 

fa fa 
a. 

ffi [ ~g ~ w 
Q 

a: fa 6 ~ §g WW w 9 
a: 

~ 
..J ..J ~ a: w fd ~ a. a. 

~ 
a: m a: o:E 

~ 
WELL . 

:E :E u:: a: Ii: a: 0 
w ~~ z 0 t: ~ c LITHOLOGIC DESCRIPTION 5iii CONSTRUCTION c ::> (J UJ 0 

-- A~f /-,'// - - r- M ~L 

l Pr~ ~~~ ~·;.;. 

zt -t zo A1 ~'IV'~ h JJ. 1-r-y 
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5flJ64- ~~ 8 1.· Nt 
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f. 013 
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BASE: Charleston Naval Complex, Zone H SrTE ID: CNC42, Building 601 PROJECT NO.: N7912 

BORING ID: CNC42-~ It/ WELLID: NA PJEZOMETEA ID: NA 

CONTRACTOR: ESN coMPLETION DATE: 8 , ::J.... 4- 00 LOGGED BY: G. Sisco 

METHOD: OPT BORING DIAMETER (In): 1 ~ lt TOTAL DEPTH (ft bis): 1:-() 
TOC ELEVATION (ft msl): NA SCREEN INTERVAL (ft bis): NA DEPTH TO GW (ft bis): z~. ' 

~ 
FID(PPM) t: -1& 

ffi fiJ 
~e fil fil 

a. 

~ [ 
(I) w 

Q 

~~ 
ffi fil 6 ~ a: 8~ 

~ 
~ ~ 

w ~ 62 a: a: 
~ 

WELL· 
:::E:E ii: a: ti: a: § 5~ ~~ z ff 8 t: i LITHOLOGIC DESCRIPTION CONSTRUCTION 

0 :::> en ;I' 

-- A1~1 t 1111 ~~!') · 
fl !Jo - Ml 

1. 
. PfCV.>'v ~1 ~If -··- .. ~-·~ 

?if!- 3 ~1- Ai llo. 
').. 

- - - «l flo, (Mn's/wt< :,,,~~ 2-3 ft-) 
? ·- . -- '- -··-·---

u i;;;J ta.(!~~) f - 3B .W No· 
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111.-
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'"} eofj 

. 

·10-

. 
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BORING ID: CNC42-~ 2.f) 

CONTRACTOR: ESN 

METHOD: DPT 

OC ELEVATION (ft msl): NA 

:::i 

~ 
[ ~e 

WW 

~ 
..J ..J a.. a.. 

w ~~ 0 
--

L 
I.JO• 

'l... 
tJ8· 

3 

'f 41- ~ 
• Gf61{1f 

" rp-r 

FID(PPM) 

fa ~ a: 0 w w 
ti a: 

~ 
a: u: a: 

z 0 
::::> ii: (,) __ .,.,... 

-- -

SITE ID: CNC42, Building 601 PROJECT NO.: N7912 

WELLID: NA PIEZOMETER ID: NA 

COMPLETION DATE: B -7-4- ,oo LOGGED BY: G. Sisco 

BORING DIAMETER (In): j... '3/f / l TOTAL DEPTH (ft bis): f, (} 

SCREEN INTERVAL (ft bis): NA DEPTH TO GW (ft bis):_! ~ fl.: 
t: (J" 
ffi fa a.. 
Cl) ~ ~ 

w a: 

~ ..J fd m a: 
t a: 0 

t: 0 0 
Cl) :I 0 

Q 

sa 
om co WELL 
;c~ ~ 5 co _, CONSTRUCTION LITHOLOGIC DESCRIPTION 

M l 
M J 

~~4----l~+-+-~-1--1-~E~~ 

. 
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. 

-15- -



BASE: Charleston Naval Complex, Zone H SITE ID: CNC42, Building 601 PROJECT NO.: N7912 

BORING ID: CNC42-- 2-l WELLID: NA PIEZOMETER ID: NA 

CONTRACTOR: ESN COMPLETION DATE: f ~ ~ J!f - !JO LOGGED BY: G. Sisco 

METHOD: DPT BORING DIAMETER (In): j~/'f / / TOTAL DEPTH (ft bis): 7 ~f-

TOC ELEVATION (ft msl): NA SCREEN INTERVAL (ft bis): NA DEPTH TO GW (ft bis): ~'·~(f. 
::i FID (PPM) IL '18 < 
ft ffi ~ w 0 0 

a. a: 

If ~e w w 

~ 
w w 

Q 

a: 0 @ a a: 8~ - ~~ w w 
~ ~ !3 a: 5~ a. a. w a: m a: ~ WELL 

::::!: ::::!: u: !3 a: t: a: 0 5~ w ~~ z 0 IL 5 0 LITHOLOGIC DESCRIPTION CONSTRUCTION 
0 ::> u: 0 "' :::e 0 ::> 

--
i ¢ 2.. ~~ Alo, 

1.. 
- - - ~r Alo. I~ 
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~ S{r, VD - ,.. - I 
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BASE: Charleston Naval Complex, Zone H SITE ID: CNC42, Building 601 PROJECT NO.: N7912 

BORING ID: CNC42-aJI 2 2_ WELLID: NA PIEZOMETER ID: NA 

CONTRACTOR: ESN COMPLETION DATE: g-.. 2 5 -()(} LOGGED BY: G. Sisco 

ETHOD: DPT BORING DIAMETER (In}: .J,Vf I/ TOTAL DEPTH (ft bis}: 4-·0 . 
TOC ELEVATION (ft msl): NA SCREEN INTERVAL (ft bis): NA DEPTH TO GW (ft bis}: ~3.7 

:::. FID (PPM) t: ~ 
~ a: Q a: w w 
~ c fD 

CL a: 

~ ~e w 

~ 
w II.I 

Q 

WW ffi @ b ~ a: §a 
J: ...I ...I !::i a: w fd ~ t: CL CL w a: m a: om 0 WELL 

~~ 
u:: !:i a: t: a: 0 5~ 

0 
II.I z 0 t: 0 c LITHOLOGIC DESCRIPTION 

0 CONSTRUCTION 
c ::::> u:: 0 0 ::E 0 ::::> 

-v .r~ ~~~ .... (:.1// ""16{U.'id.. "OJJ{ Yo, llAl. - --
t. 

24' f 
M J)~. 

20 
1 +2-' S~'Jll 

~F(!J~- ~ 4-0 30 N\ ,, 
d'1 . . 

3 If) .. Ai t.f. -~ :;111 day No. ' ~ff!/)!)..- - - - fB - SC.. 

f 
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l/J;f 
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BASE: Charleston Naval Complex, Zone H 

BORING ID: CNC42-- n/1 r{J 

CONTRACTOR: ESN 

METHOD: DPT 

TOC ELEVATION (ft msl): NA 

::i FID (PPM) 
~ a: w fil c 

[ ~g w 
a: c @ ~~ 
w w 

I ~ a: 
t:: a.. a.. w a: 

:::! :::! u::: !::; a: 
w ;}j ;}j z 0 
c ~ i! 0 

-- - - -
j_ 

'L t'2. 
s:J;;1' 

3· 

" 

-5 -

-

-10-

. 

t: 
a: w a.. 

~ 
'° t: 
U) 

fil 
a: w 
~ 
fd 
cc 
t: 

SITE ID: CNC42, Building 601 PROJECT NO.: N7912 

WELLID: NA PIEZOMETER ID: NA 

COMPLETION DATE: f , J, 5- rf}{} LOGGED BY: G. Sisco 

BORING DIAMETER (In): ~34 II TOTAL DEPTH (ft bis): ~ .~ • D //. 
SCREEN INTERVAL (ft bis): NA DEPTH TO GW (ft bls):S {. > 3. {)/(, 

w 
cc 

~ a: 
8 0 

:::! 0 

f/AIJJ> AU'~ g 

~a U) WELL 
x~ 0 

LITHOLOGIC DESCRIPTION 50 U) CONSTRUCTION ~ 

N1 No1 

tr\ Alo. 

N1 d1Jt 

-D"twAI S'~cM,( I 
.. Mt. 

-
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!:41 pt/f 
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.. S'lvl ~. 
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w 
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BASE: Charleston Naval Complex, Zone H SITE ID: CNC42, Building 601 PROJECT NO.: N7912 

BORING ID: CNC42-af' J..-(- WELLID: NA PIEZOMETER ID: NA 

... 
CONTRACTOR: ESN COMPLETION DATE: '6 - '2. q - (),() LOGGED BY: G. Sisco 

OD: DPT BORING DIAMETER (In): .! 1/1 I I TOTAL DEPTH (ft bis): f;O./f-
TOC ELEVATION (ft msl): NA SCREEN INTERVAL (ft bis): NA DEPTH TO GW (ft bis): /, 7/'f. !:/$ 

::i FID (PPM) ~ 96 P-( ft/~m. 
~ a: ra a: w t£V'£l. 
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H E C Water Well Record 11:1 M Bureau of Water 
r1ton:cT Y 2600 Bull ~treet, Columbia, SC 29201-1708; (803) 734-5300 t-----'-'"""-'-_____________ ...... ______ ~ 

Distance and Direction from Road Intersections: 

'So fro""""" Ve."SO{c, S ./ 

Street Address & City of Well Location: · 5. WELL DEPTH (completed) Date Started: l 1-"'.f?' f ot:J 

l-'.S~k~etch~Map~.-:-----------------------,,.------11---==::::~3='5~======:::::=~tt~.~--_...:::D~at~e~Com~ple:=.=:ted~:~l~f-~~~;/o~o::::... ____ --f 

\ /'f.. t!,,i)' c- ..:; I , .. , 1··-- .... 
2. CUTTING SAMPLES: 0 Yes CSI;. No 

Geophysical Logs: 0 Yes (please enclose) E. No 

bt-0...:1"'\ f; ~ ~ "f-f$: ( ,_ } .... \ /. 

5'"' \)(!, '\ .b,.-oc..-:>"" ~"' 
I ,, 2.1 

~1"'"(.;i.~ L I o '1 c '1 'S.,..,...V -z..1 5' 

yS I '5 'S I 

6. 0 Mud Rotaiy 0 Jetted ~ Bored 0 Dug 
0 Air Rotary 0 Driven 0 Cable tool 0 Other 

7. USE: 
O Domestic 0 Public Supply-Pennlt No. ___ 0 Industry 
0 Irrigation 0 Air Conditioning 0 Convnercial 
o Test wen ~ Monitor wen o 

8. CASING: Ii. Threaded 0 Welded 
Diam.: -z..' I 
Type: ~ PVC O Galvanized 

0 Steel 0 Other 
ck In. to :!> 0 ·ft. depth 

____ in. to _____ ft. depth 

Height: Above/Below 
Surface ____ ..:,F_;_M...;;_ __ ft. 
Weight lb.lft. 
Drive Shoe? O Yes 

9. SCREEN 

Type: P YC. Diam.: <.." 
SloVGauge:....:0...__• .,.o....;.l.:D ____ Length:-5o1----------
Set Between: 3 0 ft. and .:!. ,,L ft. NOTE: MULTIPLE SCREENS 

_____ ft. and ft. USESECONDStEET 
Sieve Analysts O Yes (please enclose) O No 

ft. below land surface after 24 hours 

11. PUMPING LEVEL Below Land Surface. 
_____ ft. after · hrs. Pumping ______ G.P.M. 

Pumping Test: O Yes (please enclose) 0 No 

Yield: 
12. WATERQUAUTY 

Chemical Analysts 0 Yes 0 No Bacterial Analysts 0 Yes O No 

Please enclose lab results. 

13. ARTIFICIALFILTER(gravelpack) fi\Yes ONo 
Installed from "2.. 5 1 ft. to .!..$ / ft. 
Effective size Uniformity Coefficient 

14. WELL GROUTED? fi!1 Yes 0 No 

!JI.Neat Cement 0 Sand Cement 0 Concrete O Other .,....------
-._ Depth: From (p ft. to %' ft. 

•tndlcate Water Bearing Zones 

(Use a 2nd sheet If needed) 

15. NEAREST SOURCE OF POSSIBLE CONTAMINATION: __ ft._ direcllon 
_____ Type well disinfected O Yes Type:------

upon completion li:I No Amount: 
16. PUMP: Date installed: Not lnslalled ll, 

Mfr. Name: _______ Model No.: ________ _ 

H.P. Volts __ _ 

TYPE: 0 Submersible 



E~ Water Well Record 
~ Bureau of Water 

noTEcT nosrn 2600 Bull Street, Columbia, SC 29201-1708; (803) 734-5300 
~..;..;;.;;~~~=.;..;.;;.;;.;.;..:;.;;.......&,,~~~~~~~ 

Distance and Direction from Road Intersections: 
6 o o' vJ 1 IA t. of i.ra ~.,, ,,_,c.<f'? 

"t ~lie. ~. 
Street Address & City of Well Location: 

Sketch Map: 

2. CUTTING SAMPLES: 0 Yes 13' No 

Geophysical Logs: 

l 0, 

5. WELL DEPTH (completed) 

1 'i ft. 

6. D Mud Rotary D Jetted 

D Air Rotary 0 Driven 

7. USE: 

Date Started: 

Date Completed: 

lt_Bored 
0 Cabletool 

0 Dug 
0 Olher 

0 Domestic 
D Irrigation 
D TestWell 

0 Public Supply-Pennlt No. ___ 0 Industry 
0 Air Conditioning 0 Convnen:ial 

MonitorWeU 0 
8. CASING: !;ii. Threaded Welded 

Oiam.:_"?; ........ J'-1 ------
Type: IJ..PVC 0 Galvanized 

013tee1 0 Other 
</; In. to ~ • ft. depth 

___ In. to ___ ft. depth 

Height AboveJBelow ~ 
Surface !O ft. 
Weight _______ . lb.lft. 

Drive Shoe? 0 Yes fi{I No · 

9. SCREEN . ~ t/ 
Type: p Vc_ Diam.:_....;c;..~-------
SloVGauge: 0 • 0 10 1.1tngth:_..:.l.1ooO'-'--------
Set Between: ('.) ft. and I~ ft. NOTE: MULTIPLE SCREENS 

___ ft. and ft. USESECONDSHEET 
Sieve Analysis O Yes (please enclose) No · 

10. STATIC WATER LEVEL 
ft. below land· surface after 24 hours 

11. PUMPING LEVEL Below Land Surface. 
-----·ft. after hrs. Pumping ______ G.P.M. · 

Pumping Test O Yes (please enclose) 0 No 
Yield: 

12. WATER QUALITY 
Chemical Analysls 0 Yes cl.No 
Please enclose lab results. 

Bacterial Analysis 0 Yes 'tNo . 

13. ARTIFICIAL FILTER (gravel pack) Cl:yes ONo fa 
Installed from ___ =:f...__ _____ ft. to __ ..._1 ___ _.._ft. 

Effective size Uniformity Coefficient 
14. WELL GROUTED? ~Yes 0 No 

[)<Neat Cament O Sand Cement 0 Concrete 0 Other ------
Depth: From cU ft. to .!:) ft. 

15. NEAREST SOURCE OF POSSIBLE CONTAMINATION: __ fl._ direcUon 

IVl4 Type well disinfected 0 Yes type:------
upon completion No Amount 

16. PUMP: Date installed: Not Installed 
Mfr. Name: ModelNo.:. ________ _ 

H.P. Volts. __ _ 

lYPE: 0 Submersible 

_..,_.,. • ••••• -.-. ,.. - ...,_._._....-... °"' .. •• .. •• ........ .. nHftft•l••e .... at ,_ftU'l"Dftl IAftftDCOe ADftVC\ 



Water Well Record 
Bureau of Water 

2600 Bull Street, Columbia, SC 29201-1708; (803) 734-5300 
t---;;..;.;.;.~~=..;..=.;;...;..;;~~---'----------------

Distance and Direction from Road Intersections: 

30
1 

frt>~ Vo.~ofd:. ~+ .. 
Street Address & City of Well Location: 

Sketch Map: 

10 
L.. 

• 

2. CUTTING SAMPLES: 0 Yes ;Q No 

.,. .... "'\ f •' ne- 6 "" 
'" J r...._ va.-1 

•indicate Water Bearing Zones . 

(Use a 2nd sheet if needed) 

5. WELL DEPTH (completed) 

J '2... ft. 

6. 0 Mud Rotaiy 0 Jetted 

0 Air Rotary 0 Driven 

7. USE: 

Date Started: , I - ~ I oo 
Date Completed: 11~ ~ /oG) 

m., Bored 0 Dug 
D Cable tool D Other 

O Domestic O Public Supply-Permit No. ___ 0 Industry 
0 Irrigation 0 Air Conditioning 0 Commercial 
0 TestWell [!.,. MonitorWell O 

8. CASING: ~Threaded 0 Welded 
Diam.: ~I\ 
Type: fia PVC 0 Galvanized 

D Steel 0 Other 
cf! In. to '"'2... ft. depth 

___ In. to ___ ft. depth 

Height: Above/Below(/; 
Surface _____ --:i;_;;.._ _____ ft. 

Weight lb./ft. 
Drive Shoe? 0 Yes 

9. SCREEN 11 
Type: p V'- Diam.: __ '""'z.......,. _______ _ 
Slot/Gauge: O · O Jo Length:--:1..Jll(;),' ____________ _ 

.Set Between: =a... ft. and I 2.. ft. NOTE: MULTIPLE SCREENS 
___ ft. and ft. USESECONDSHEET 

· Sieve Analysis o Yes (please enclose) 11Q. No 

10. STATIC WATER LEVEL 

ft. below land surface after 24 hours 

11. PUMPING LEVEL Below Land Surface. 
______ ft. after hrs. Pumping __________ G.P.M. 

Pumping Test: O Yes (please enclose) 0 No 

Yield: 

12. WATER QUALITY 

Chemical Analysis 0 Yes 0 No Bacterial Analysis 0 Yes ~ 
Please enclose lab results. 

13. ARTIFICIAL FILTER (gravel pack) !:!;'Yes ONo 

' '"'' Installed from tt: ft. to __ ,_'-;..._ ____ ft. 

Effective size Uniformity Coefficient 
14. WELL GROUTED? l'J:.Yes 0 No 

Ol...Neat Cement 0 Sand Cement 0 Concrete 0 Other-----
Depth: From d> ft. to \ 

1
"- ft. 

15. NEAREST SOURCE OF POSSIBLE CONTAMINATION: __ ft._ dractlon 

-------- Type well disinfected 0 Yes Type:-----------
upon completion !\. No Amount 

16. PUMP: Date installed: Not Installed Ill 
Mfr. Name: ModelNo.: . .....;. _______ _ 

H.P. Volts ___ __ 

lYPE: 0 Submersible 

,..ftBV .. a•All 9'ft .. 8 A ---·--••-a- -- ••-•• -• •••- -•••••--••••-&-a.111 --.. --• ••------ ----••-



D H E C Water Well Record flJ C Bureau of Water 
noTEcT nosru 2600 Bull Street, Columbia, SC 29201-1708; (803) 734-5300 :----------------""---------

Distance and Direction from Road Intersections: 

Adj. }o Ve~/(, ~.f .. 

Street Address & City of Well Location: 

Sketch Map: 

@\ -•-'"'--'" --····· ·~ ... ---~ ....... --... __ 

-c~rr-
2. CUTTING SAMPLES: 0 Yes IS( No 

Geophysical Logs: 

I l.' 

5. WELL DEPTH (completed) Date Started: 

12! . 
6. D Mud Rotary 

D Air Rotary 

ft. 
D Jetted 

D Driven 

Date Completed: 

Di4. Bored 
0 Cabletool 

0 Dug 

0 Olher 
7. USE: 

D Domestic D Public Supply-PennH No. --- 0 Industry 
D Irrigation D Air Conditioning 0 Commercial 
D TestWell MonttorWell 0 

8. CASING: Threaded D Welded 
Diam.: ').." 
Type: a<PV0 D Galvanized 

0 Steel D Other 
dl In. to "b ft. depth 

___ In. to ___ ft. depth 

Height: Above/Be'tow tP 
Surface ___ ---ii;..._ ___ ft. 

Weight lb./ft. 
Drive Shoe? 0 Yes 0 No 

9. SCREEN fl 
Type: .p vc::.. Diam.:_~i~------
Slot/Gauge: 0 • o IO L1.ngth:_..;.1...,o .... '_· --------
Set Between: "fr.. ft. and 1 • '- ft. NOTE: MULTIPLE SCREENS 

___ ft. and ft. USE SECONDSHEEI' 
Sieve Analysis D Yes (please enclose) l(No 

10. STATIC WATER LEVEL 
ft. below land surface after 24 hours 

11. PUMPING LEVEL Below Land Surface. 
_____ ft. after hrs. Pumping ______ G.P.M. 

Pumping Test: 0 Yes (please enclose) D No 
Yield: 

12. WATER QUALITY 
Chemical Analysis D Yes 0 No 
Please enclose lab results. 

Bacterial Analysis 0 Yes Gl'No 

13. ARTIFICIAL FILTER (gravel pack) ~Yes ONo 
Installed from __ __.;'-=------ ft. to_ ....... l"2=------ft. 
Effective size Uniformity Coefficient 

14. WELLGROUTED? ~Yes ONo 
Cl-Neat Cement D Sand Cement D Concrete 0 Other ------........ 
Depth: From <:R ft. to I'" 2.. ft. 

15. NEAREST SOURCE OF POSSIBLE CONTAMINATION: __ ft._ direcllon 
----- Type well disinfected D Yes Type: ______ _ 

upon completion No Amount: 
16. PUMP: Date installed: _____ __; ____ Not installed Ill. 

Mfr. Name: _______ ModelNo.: ___ ......_ _____ _ 
H.P. ___ Volts __ _ 

TYPE: O Submersible 

r.nPY 1 UAll Tn• • r. n .. DADTU•UT "'" ..... TU aun .... VIDnNU .. UTAI rnNTDni 1anno••• aanvin 



D H E C Water Well Record Ill C Bureau of Water 
PllOMO E r~OTECT raosrn 2600 Bull Street, Columbia, SC 29201-1708; (803) 734-5300 

1---.;..;..;;..;..;.;..;....;;..;;..;.;.;;...;..;;.;;.;;...;..-.....;.;..-.;.;._......1---------------------~ 

Street Address & City of Well Location: 

Sketch Map: 

E----.• '::.bl:/ I 
.J . I ___ .J 

2. CUITING SAMPLES: 1'J Yes 0 No 

Geophysical Logs: 0 Yes (p!ease enclose) Q No 

I I 3' 

1' l1 I 

£)' ) 2..' 

•indicate Water Bearing Zones 

(Use a 2nd sheet If needed) 

_i.,~:1,AE. 

5. WELL DEPTH (completed) 

11..' ft. 
6. 0 Mud Aotery 

0 Air Rotary 

7. USE: 

0 Jetted 
0 Driven 

Date Started: Tl , CO ( oo 
Date Completed: 

51 Bored D Dug 
D Cabletool D Other 

O Domestic 0 Public Supply-Permit No. ___ D Industry 
0 Irrigation 0 Air Conditioning D Commercial . 
O Test Well Q Monitor Well D 

8. CASING: ISl Threaded 0 Welded 
_., I I 

Diam.=--=-~------
Type: ~ PVC 0 Galvanized 

D Steel D Other 
<I> in. to "Z.... ft. depth 

____ in. to ___ ft. depth 

Height: Above/Below 
Surface F 11'\.. ft. 
Weight ________ lb./ft. 

Drive Shoe? ·o Yes ~ No 

9. SCREEN 
Type· ~V~ Diam.: 2~ 

• M oro" -~,o.,.....,,.--------
s10vGauge: v, Lrgth=....:.~---------
set Between: -Z: ft. and I ft. NOTE: MULTIPLE SCREENS 

___ ft. and ft. USESECONDSHEET 

Sieve Analysis O Yes (please enclose) Ill No 

10. STATIC WATER LEVEL 
ft. below land surface after 24 hours 

11. PUMPING LEVEL Below Land Surface. 
_____ ft. after hrs. Pumping ______ G.P.M. 

Pumping Test: O Yes (please enclose) D No 

Yield: 

12. WATERQUAUTY 

Chemical Analysis fill Yes 0 No Bacterial Analysis 0 Yes 0 No 

Please enclose lab results. 

13. ARTIFICIAL FILTER (gravel pack) !:it Yes ONo I?./ 
Installed from "'2..' ft. to _________ ft. 

Effective size '*" 1.. Uniformity Coefficient 
14. WELL GROUTED? l!il Yes 0 No 

C!5 Neat Cement 0 Sand Cement 0 Concrete 0 Other ------"
Depth: From ck ft. to I \'l.. ft. 

15. NEAREST SOURCE OF POSSIBLE CONTAMINATION:_ ft._· _ c1rac11on 
IV '4 Type well disinfected 0 Yes Type:----,-----

upon completlon WI No Amount: 

16. PUMP: Date Installed: Not installed 
Mfr. Name: Model No.:--.;. _______ _ 

H.P. Volta __ _ 

TYPE: O Submersible 

~1CllYU1~ r.nPV 1 MAIL TO! A.C. DEPARTMENT OF HEAL TH AND ENVIRONMENTAL CONTROL (ADDRESS ABOVE) 



• •';.,I 

·H E C m R Water Well Record 
BM Bureau of Water 
noncT raosna 2600 Bull Street, Columbia, SC 29201-1708; (803) 734-5300 

,....:..;~.;;.:.;;..;..;;~:.::.:...:..::.;;.;;.:..:.::.._"-____ ~---

Distance and Direction from Road Intersections: 
5' o' s ~;. ~ vct;,o:·~ ..:, ,... 

Street Address & City of Well Location: 

Sketch Map: ~?·- .. _, 
~ s1 .. r.,. I 
11-::.. • . 

1.5!_! .. J 

2. CUTTING SAMPLES: El, Yes 0 No 

Geophysical Logs: 0 Yes (please enclose) O No 

7' 

5. WELL DEPTH (completed) 

17... ft. 

Date Started: I/, r (op 

Date Completed: 11 ~ t Io o 
6. 0 Mud Rotary 0 Jetted D Bored 0 Dug 

0 Air Rotary 0 Driven 0 Cable tool Other 

7. USE: 
0 Domestic· 
D Irrigation 
0 TestWell 

0 Public Supply-Pennit No. --- 0 Industry 
D Air Conditioning O· Comme1C1a1 

Monitor Well O 
8. CASING: il, Threaded 

Diam.: l. '' 
Welded 

Type: lli! PVC D Galvanized 
D Steel D Other 

___ In. to V ft. depth 
____ In. to ft. depth 

Height Above/Below 
Surf~ce aJ ft. 
Weight ________ lb.lft. 

Drjve Shoe? 0 Yes 

9. SCREEN 
Type: ~c...h<J J.fo I>!#- Dlam.:_'2-r''--:--------
Slot/Gauge:_o_,~0_1..;;;o"----- Length: lo' 
Set Between: I 0 ft. and I~ ft. NOTE: MULTIPLE SCREENS 

___ ft. and ft. USE SECOND SHEET 
Sieve Analysis D Yes (please enclose) No · 

10. STATIC WATER LEVEL 

ft. below land surface after 24 hours 

11. PUMPING LEVEL Below Land Surface. 
_____ ft. after hrs. Pumping ______ G.P.M. 

Pumping Test D Yes (please enclose) 0 No 

Yield: 

12. WATER QUALITY 

Chemical Analysis la Yes 0 No Bacterial Analysis 0 Yes. O No 

Please enclose lab results. 

13. ARTIFICIALFILTER(gravelpack) m!Yes ONo 

Installed from ~ ft. to J .l.. ft. 
Effective size .i: 2. Uniformity Coefficient 

14. WELL GROUTED? II Yes 0 No 
D Neat Cement 0 Sand Cement l1l Concrete 0 Other...._ ____ _ 

Depth: From ft. to ft. 
15. NEAREST SOURCE OF POSSIBLE CONTAMINATION:..l.s2_ ft._ direction 

-----Type well disinfected 0 Yes Type: ______ _ 

upon C:ompletlon [!J No Amount 
16. PUMP: Date installed:. __________ Not installed ~ 

Mfr. Name:. _______ Model No.: _________ _ 
H.P. Volts, __ _ 

TYPE: 0 Submersible 

, •. 
,.,._ 4 UAtl ... ,.. •• ,. ftl:DAD'l'UCUT ,... UIUU TU aun suvaanuu .. NT&I r.nNTRnl 1.annAPAA &RnVP\ 



H E C Water Well Record 111 C Bureau of Water 
PRoncT PRosPn 2600 Bull Street, Columbia, SC 29201-1708; (803) 734-5300 

~-"""""'.;...._----------------~ 

Distance and Direction from Road Intersections: 

~ o' N o .P VcSo(e. l"::..f 

Street Address & City of Well Location: 

Sketch Map: \ 
·:.:_):, t),. (,, (!1 ! 

~! - • i 
···! --.---, ... 

. ~__.-.-.... _.-
\) c,60 le., --1 r----·-----·-··--

\ { ~ B:~.~~-i 

2. CUlTING SAMPLES: Cl: Yes 0 No 

Geophysical Logs: 0 Yes (please enclose) IX No 

\ I 2..' 

It...' 

• 

·indicate Water Bearing Zones 

5. WELL DEPTH (completed) 

j~ I ft. 

6. 0 Mud Rotary 0 Jetted 

0 Air Rotary 0 Driven 

Date Started: If - f. loo 

Date Completed: 11' f-loo 
• Bored 0 Dug 
0 Cable tool 81 -eth-.. 

7. USE: i. 
0 Domestic 0 Public SuP.ply-Pennlt No. --- 0 Industry 
O Irrigation O Air Conditioning 0 Commercial 

. 0 Test Well Ill Monitor Well 0 
8. CASING: Threaded 0 Welded 

Diam.: "t 11 

Type: l!i PVC O Galvanized 
Height: Above/Below F 
SUrf!ilCe jlW\, ft. 

0 Steel 0 Other Weight __ _.;.. _____ lb./ft. 
____ in. fO ___ ft. depth Drive Shoe? 0 Yes 0 ft> 
____ In. to ft. depth 

9. SCREEN .., 11 

Type: ev~ Diam.:---""-.....--------
Slot/Gauge:_O_· 0_1..;;;0 ____ Length:__:l~O~--------
Set Between: 'J.. ft. and I °G. ft. NOTE: MULTIPLE SCREENS 

___ ft. and ft. USESECONDSHEEI' 
Sieve Analysis O Yes (please enclose) lli.T No 

10. STATICWATERLEVEL 

ft. below land surface after 24 hours · 

11. PUMPING LEVEL Below Land Surface. 
N 4 ft. after hrs. Pumping ______ G.P.M. 

Pumping Test 0 Yes (please enclose) m No 

Yield: 

12. WATER QUAUlY 

Chemical Analysis [ll Yes 0 No 

Please enclose lab results. 

Bacterial Analysis 0 Yes 0 No 

13. Af'.ITIFICIAL FILTER (gravel pack) O:Ves ONo 

''" Installed from_....-.......;:=....----- ft. to_...;.....;...... _____ ft. 
Effective size tt. "2... Uniformity Coefficient 

14. WELL GROUTED? ll Yes 0 No 

[!.Neat Cement 0 SandfCement 0 Concrete 0 Olher -----
Depth: From $ " t" "c.e,. ft. to I '12. ft. 

15. NEAREST SOURCE OF POSSIBLE CONTAMINATION: __ ft._ diraction 

-----Type well disinfected 0 Yes 'fype: ------
upon Completion a No Amount 

16. PUMP: Date installed: Not installed ~ 
Mfr. Name:. ______ _ 

H.P. Volts, __ _ 

TYPE: 0 Submersible 

----------- -- ··-··-· ···- -···---····-·-·· ... *' ...... _... ........................... ~ 



D H E C Water Well Record flJ C Bureau of Water 
PROTECT PRospu. 2600 Bull Street, Columbia, SC 29201-1708; (803) 734-5300 

::-:-~---:-------...._ __________ _ 

Distance and Direction from Road Intersections: 

2 'N () F ii esolt:... ..s T 

Street Address & City of Well Location: 

Sketch Map: 

2. CUlTING SAMPLES: D Yes D No 

NT5 

Geophysical Logs: D Yes (please enclose) D No 

IP' !J' 

•indicate Water Bearing Zones 

a 2nd sheet if needed) 

5. WELL DEPTH {completed) . . /,I fl o 

/ '} ft. Date Completed: //. ' ~ l> 

6. D Mud Rotary D Jetted II Bored D Dug 
D Air Rotary . D Driven D Cable tool D Other 

7. USE: ; J._ __ 
D Domestic D Public SupplY-f»ennit No.---· D Industry 
D lrriga'°1 D Air Condili0ninsf: D Commen:ial 
D TestWell II MonilorWeH . D 

8. CASING: Threaded D Welded 
Diam.£ ,2,, 
Type: • PVC D Galvanized 

D Steel D Other 

Height: AboVelBJtlow 
·surface r PZ ft. .. weJ9ht ________ lb./ft. 

___ in. to ___ ft. depth 
___ in. to ft. depth 

Drive Shoe? 0 Yes 0 No ...... 

9. SCREEN'/) '/c "' ,, Type:Y Oiam.: __ ~,.---""7"" ______ _ 
Slot/Gauge: __,t:;""',._o .. f4._'0 ____ Length: I 0 
Set Between: ;( ft. and / 2- ft. NOTE: MULTIPLE SCREENS 

___ ft. and ; .ft. USESECONDSHEET 

Sieve Analysis O Yes (please enclose) D>No 

10. STATIC WATER LEVEL ... 

fl. below land surface after 24 hours 

11. Pu::1NG LEVEL Below Land Surface. 
fi_d- ft. after hrs. Pumping ______ G.P.M. 

Pumping Test: 0 Yes (please enclose) • No 
Yield: 

12. WATER QUALITY 

Chemical Analysis •Yes 0 No Bacterial Analysis 0 Yes litNo 

Please enclose lab results. 

•Yes ONo 13. ARTIFICIAL FILTER (gravel pack) 

Installed from 2-, 
Effective size i17-

I:;... ft. to __ :....;. _____ ft. 

Uniformity Coefficient 

14. WELL GROUTED? a Yes 0 No 

ii Neat Cement 0 Sand Cement 0 Concrete 0 Other -.---.---
Depth: From ift.1r1~e. ft. to /• £ ft. 

15. NEAREST SOURCE OF POSSIBLE CONTAMINATION:_ ft._ dlractlon 
----- Type well disinfected 0 Yes Type: ______ _ 

upon completion • No Amount: 

16. PUMP: Date installed: Not installed • 
Mfr. Name: ModelNo.:, ________ _ 

H.P. Volts __ _ 

TYPE: 0 Submersible 



.B'ORING LOG. 
Page_of_ ( •. L)retra Tech Nus,_1nc. 

PROJECT NAME: (, hJ C, ~011'L. ~ BORING No.: · · fY10 2> 
PROJECT NUMBER: )- ~ I <.._ . DATE: S ... 7 3 f o I 

. DRILLING COMPANY: F{L....1 GEOLOGIST: _tN._•...;.,/3,..._ .... .Q-+7 S.-'dl/--.------

~L~G ~ - G~=l?;-;===:::;:::::::::::~---D-R_IL_LE_R_: _ }1 ,.,Q/(/ c.@~l 
MATERIAL DESCRIPTION 

DepCh lllowa I s.mple .L.llholo!IJ --· 
(Ft.I r or a-ae . 
or RQD I . (Deplh/Fl) Soll. 

Run 1%1 SMlple or eoi.11a..ne, 
No. Length ._... - . . Color 

......... Rocir' 
~·" .. 

. ; . ·. 

u .. s 
c 
s . . 

PIDIFID RHdlng (ppm 

RemaFka 

- - - - - . __ .. -· ·:-;..;.. -------- ------~--··,.;,;,;=~, 
--/-

?l = = / -1--~--·_ ''\""" . c..l"'21tf 'So::iQ 

-· ------ ~- -· - -
--------~-- --· 
·------~- - - -

·--- ~ ~ '5cA,-.~ ci"<h. = ------·= = = = 
5£:>-~ S~;;i --------+- - --

-------i- - - -
--t-------~--·-------t- - - -

. ,. ··------·- - - -

t Hi so~ - ------1-1 _ .. _I -
------1- - - -
--------·- -- -
------- -- ~ 

------- -- -
------1-1111- - -

+--------- -t--------·-"'-- -
·-----+~ ----------- t-------·- I"- - -

------·- -- -
------·- "'- - -
-------·-- -t------....... ·- - - -

·--- -"--+----------t t-------·- - - -
·------ - - -t·-

. • WMn rack coring, enlllr rack brokeMll. ·-------- -·------·- - -·~-
" Include monilDr INdklg !" 8 lool intarvala 0 bcnholl. ·lncruu 1'811ding frequlnc:y I MvM9d 19p111m Niii. 

Remartcs: 
Drilling Area __ 

Background (ppm):._I _ _, ----------------------
Converted tO Well: Yes No ---- . Wei 1.0. #: _________ _ 

• 

• 

• 



(11::] Tetra Tech NUS, Inc. BORING LOG. Page_of_ 

PROjECT NAME: _TL~JV~(_-~~o~~~H..... . BORING No.: ·fY' dJ ~ 
PROJECT NUMBER: 7--,, "2 DATE: ~~~ .. l...:l3~f,...o.:,.f-----

. DRILLING COMPANY: ._..,,,.P.._w _ __.. __ .:...-_ GEOLOGIST: (Z ,A Q l.S<Nv •• 
~L~G ~ _ C ~-&==JZ:::S--===---~D-R_IL_L_ER_: -A~,..-IA-i4J--..l-l~C~h;;,;.l\~~~( --

MATERIAL DESCRIPTION PlniFID RNc11ng IPPml 
amp Depth lllow8 I Sample . Lllhology --··--
No. (FLJ ror 
lllld or RQD 

Type Run "'' or NCI. 

RecoY a.... . 
I . (Deplhlft.J Soll·~ 

....... or eone1a..nc, 
Length lcrHned ... . . Color 

lnliemll Rocic 
·~- ... 

.. . ·. 

u 
·' s 

c 
s 
• 

- -- - -·--·-·-~·--------

RemaFka 1
1 ., :1. 

. · . .f I i 
. : .... -------···- _, . ..,;;;; ... 

1--/- •---•-- &,o...,"" f=S ._ s'i f+ _ -----·+- __ _ 
L----

/ 
~ -----

"' 1:;" 

b 

8 _ __;,, __ 

~ t=s +s.·lf . 

•---•-- y..,7 rb -f s.~ I J.. 

_:t. ---------· 
+------ - !'9'19 - -

+-------- -- --
~-- +-------- -·- --

+---------·- --
+----------·- --°I __ L__ 

·o--/-
>J 

·--·· - ------- +--------'- --

• 

+------·- - -· -
·----+·-+-------- -·+------·- - -· -

------·- - - -
+------·- -- -
, __________ ,_ - - -
------------ -- -, ________ ,_ - - -
-------- - - -··-

--··-- ~----------- t------·-~-- ------------- -
--··--·----------- ----------- -

·-------·- - - "'-
, ______ ,_ - - 111-

·----------·- -- ~-

--/-. 
- - - - - - --------------• w.n nic:k coring, ..., radt a..... 
" lnc:lucll monllDr '9adinD !".foot lntwwla c bcnhde. lncreae l9ICling fNquMlcy I lllevmllld ,.,,.,... ..... Remarks: ___________________________ __ 

Drilling Area __ 
Backgrouild (ppm):._I _ _. 

Converted tO Welt Yes· No --- . WeUl.D.#; __________ _ 



PROJECT: 

PROJECT No.: 

SITE: 

GEOLOGIST: 

Ground Elevation • 

Datum: 

WELL No.: 

MONITORING WELL SHEET 

C.. __ N_C.. ___ DRILLING Co.: 6-Lok.,t( BORING No.: 

DRILLER: ----- fri..,/ (,.,4e'Soq/ DATE COMPLETED: 

1" If DRILLING METHOD: 1-J 45 J4- NORTHING: 

W, ll~ d6W DEV. METHOD: ~ ~. f._,~ EASTING: 

Elevation I Depth of Top of Riser: 

Elevation I Height of Top of 
Surface Casing: 

l.D. of Surface Casing: <&'' 
Type of Surface Casing: bol.f dfJtv"'-' 

Type of Surface Seal: e.~ 

l.D. of Riser: ,_, e:' 
Type of Riser: Sc.~ J.4.0 Pvc-

Borehole Diameter: ~l/ 

Elevation I Depth Top of Rock: "'" 
Elevation I Depth of Seal: 

Type of Seal: ' ~"°"' i~ pihJ.j 
Elevation I Depth of Top of Filter Pack: 

Elevation I Depth of Top of Screen: 

Type of Screen: ~c..i...() 'ioP11t:.. 

Slot Size x Length: (!)10IO ·x 101 

l.D. of Screen: ·2.u 

Type of Fiiter Pack: ~ 2. wt.I ~"lld~._i; · 

Elevation I Depth of Bottom of Screen: 

Elevation I Depth of Bottom of 
Filter Pack:. 

· Type of Backfill Below Well: 
IV'4 

Elevation I Total Depth of Borehole: 
Notto Scale 

• 
I 

I 

I • 
I 2} 

I 2! 

I <~' 

, ,,, • 
/ r2 1 



( •tteUaT~N~~ WELL No.: 

MONITORING WELL SHEET 

ROJECT: CN~ DRILLING Co.: <'re.D+e.1::. BORING No.: C Al<. '41./MD 

PROJECT No.: DRILLER: f:a,.v I tr:tosoiJ DATE COMPLETED: 11 .. tloo 
SITE: 

GEOLOGIST: 

Ground Elevation = 
Dahm: 

tA"-1 DRILLING METHOD: /../1)'4 . NORTHING: 

w ,e, .015t>W DEV. METHOD: E:vb. Pv~ EASTING: 

Elevation I Depth of Top of Riser: 

,......., __ ..._ Elevation I Height of Top of 

Surface Casing: 

l.D. of Surface Casing: JiV ~ -----
Type of Surface Casing: N '4 -----
Type of Surface Seal: 

2'' 

Type of Riser: 

Borehole Diameter: 

----t-- Type of Backflll: 

Elevation I Depth of Seal: 

.__ _ __,.._ Type of Seal: 

Elevation I Depth of Top of Filter Pack: 

Elevation I Depth of Top of Screen: 

Type of Screen: ~~ U6Pve.. 

Slot Size x Length: 10',,. o.oto" 

l.D. of Screen: '2.IJ 

Type of Filter Pack: ttz wt.II ~1'1't"cJ 

Elevation ' Depth of Bottom of Screen: 

Elevation I Depth of Bottom of 
Filter Pack: 

Type of Backfin Below Well: IA 
. tv11 

Elevation I Total Depth of Borehole: 
Notto Scale 

I 

I 

I 

.. 1 ,~, 

12' 

I z/. 

A:.c.J< 

I 12.' 

., I 2.' 

I 1~' 



[ I L]r- Tech NUS, lnG 
MONITORING WELL SHEET 

WELL No.: 

PROJECT: 

PROJECT No.: 

SITE: 

GEOLOGIST: 

Ground Elevation • 

Datum: 

DRILLING Co.: <J;.e,p fg.. tc BORING No.: 

DRILLER: ----- ~ y 1 C,..!"c!'- DATE COMPLETED: 

'-1'1 DRILLING METHOD: f=JS4 NORTHING: 

W • b ,ol "::.clV DEV. METHOD: EASTING: -==-=-------
Elevation I Depth of Top of Ri8er: 

Elevation I Height of Top of 
Surface Casing: 

:11/ 
l.D. of Surface casing: Q. 

Type of Surface Casing: ~l..f ao~ 

,__ _ _...._ 1.0. of Riaer: 

Type of Rl8er: 

Borehole Olametar: e/' 
~~~..._ Elevation I Depth Top of Rock: 

~---4-- Type of Bacldll: IV~ 
c,..e...~ ~ l"chl{-

Elevation /Depth of Seal: 

Type of Seal: 

Elevation I Depth ofTop of Filter Pack: 

Elevation I Depth of Top of Screen: 

-HM+----1-- Type of Screen: Pvt.. 

Slot Size x Length: tJ' 010 K. I cf 
'). t I 

l.D. of Screen: \.. 

Type of Fiiter Pack: • 2. f.Vt..f ¥411 ll.f ~I(. 

Elevation I Depth of Bottom of Screen: 

Elevation I Depth of Bottom of 
Filter Pack: 

Type of Backfll Below Wei: 

Elevation I Total Depth of Borehole: 
Notto Scale 

• 
I 

1 IV4 • 
I f2!. 
I ~I 

I ll/ 

I Ill • 



( I tf e1ra Tech NL5, I~ 
MONITORING WELL SHEET 

WELL No.: 

ROJECT: C. VVC- DRILLING Co.: 0..-to h, f( BORING No.: -----
PROJECT No.: DRILLER: ~1\4.>I (,..,',~ DATE COMPLETED: 

SITE: IA'°\ DRILLING METHOD: H s-A NORTHING: -------
GEOLOGIST: VJ, b. 01'°"'1 DEV. METHOD: ~v.b fuvtf EASTING: 

Ground Elevation • 
Datum: 

Elevation I Depth of Top of Riser: 

---- Elevation I Height of Top of 
Surface Casing: 

l.D. of Surface Casing: _.ff ____ _ 
Type of Surface Casing: & 1-itf~w "'-

Type of Surface Seal: '2..~ 2. -----
C..at"ac...f'~to PA~ 

?..'' 
Type of Riser: 

Borehole Diameter: 

.....-.-. ............ ....-- Elevation I Depth Top of Rock: 

~---+- TypeofBackfiH: >V~i~ 

' "" v "'f-
Elevation I Depth of Seal: 

..,.._--+- Type of Seal: 

.,__---+-- Elevation I Depth of Top of Filter Pack: 

Slot Size x Length: 

l.D. of Saeen: 

Type of Filter Pack: 

~~ 40Ptit:

" O.olo ~ 10' 

t.." 

I 

I t=:'M. 

I t.' 

I 2/ 

Elevation I Depth of Bottom of Screen: · / Ii 
Elevation I Depth of Bottom of 

I 
/\/· 

Filter Pack:. , <. 
· Type of Backfin Below Well: 

IVl:J 

Elevation I Total Depth of Borehole: Ill! 
Notto Scale 



( I L]Tetra Tedi NUS, Inc 

PROJECT: 

PROJECT No.: 

SITE: 

GEOLOGIST: 

Ground Elevation • 

Datum: 

CNC.. 

L+~ 
w ,/), 0 t~cNJ 

WELL No.: 

MONITORING WELL SHEET 

DRILLING Co.: ()..~ .bz-i( BORING No.: 

DRILLER: °?"'cil (r;l:b:tW DATE COMPLETED: 

DRILLING METHOD: H~A . NORTHING: 

DEV. METHOD: ~Vb. fut1t/!' EASTING: 

Elevation I Depth of Top of Riser: 

Elevation I Height of Top of 
Surface Casing: 

e(J 

l.D. of Surface Casing: ...ll------
Type of Surface Casing: s~ 1.-/ cfo ~ 

-- Type of Surface Seal: 2X '2--------'-c y,c,.,.,~ Pitb 

Type of Riser: 

Borehole Diameter: 

---- Type of Backfill: rved'tf 
C.e;~ 9rf?.V1-_ __..... __ _ 

Elevation I Depth of Seal: 

Type of Seal: 

Elevation I Depth of Top of Filter Pack: 

Elevation I Depth of Top of Screen: 

Type of Screen: ~~ LJOl'llC-

Slot Size x Length: ()' 0 to. x ID' 

1.0. of Screen: .....;?;.__'I __ _ 

Type of Filter Pack: fl 2.. we,Jf 1111'-d ~ 
Elevation ( Depth of Bottom of Screen: 

Elevation I Depth of Bottom of 
Filter Pack: 

Type of Backfill Below Well: . fV'i 

Elevation I Total Depth of Borehole: 
Notto Scale 

• 
I 

• 
,,~ 

I fl.;.' 

I Z..,. 

I 1i" 

I 1~1 •• 
1 I?..' 



( I tleba T~ MS,~ 
MONITORING WELL SHEET. 

WELL No.: 

ROJECT: C """- VS t- DRILLING Co.: & to f't. t, BORING No.:. 

PROJECT No.: DRILLER: 

SITE: ~J~,,__<2:...Jo..._r -- DRILLING METHOD: 

~"7( c,..;~~ DATE COMPLETED: 

~l-1...::"S=-J4..__ NORTHING: 

GEOLOGIST: Vv • ~ ·. d-:;o1A.1 DEV. METHOD: Gv1"~/ Pv,P EASTING: 

Elevation I Depth of Top of Riser: 

Elevation I Height of Top of 
Surface casing: 

1.0. of Surface casing: 1'1161 

Ground Elevation • Type of Surface Casing: 

Datum: 
Type of Surface Seal: ~w(J..r~ 

1.0. of Riser: zv 
Type of Riser: ~~l-.LJ. '-'lo Pvc.., 

Borehole Diameter: g" 

Elevation I Depth Top of Rock: ~ 

Type of Backfill: ~ro~ 

Elevation I Depth of Seal: 

.----+- Type of Seal: 

.----+- Elevation I Depth of Top of Filter Pack: 

I 

I 

I 

I l't.1 

I z! 

Slot Size x Length: 

1,(.,1.AJ LJoi'vc. ,,,,.~11 s lo't 
O•OIO Xlcf 

1.0. of Screen: i'' 
Type of Filter Pack: 

I U.1 ' 
Elevation I Depth of Bottom of Screen: 

I 12! 
Elevation I Depth of Bottom of 

Filter Pack:. 
· Type of Backfill Below Well: 

Elevation I Total Depth of Borehole: I I 2...
1 

Notto Scale 



[ I tleba Tech N~ Jnr. 
MONITORING WELL SHEET 

WEUNo.: 

PROJECT: DRILLING Co.: C,.C?.OJe..t BORING No.: 

PROJECT No.: DRILLER: ~"' b~b.fc.c-. DATE COMPLETED: 

SITE: -~~Y--~- DRIUING METHOD: ~s:B NORTHING: 

GEOLOGl ST: Y.,, 0 ,Ol§DMI DEV. METHOD: ~ub. P5'~ EASTING: 

.------+- Elevation I Depth of Top of Riser: 

Ground Elevallon • 

Datum: 

.----+-- Elevation I Height of Top of 
Surface Casing: 

~'J l.D. of Surface Casing: .r2 

Type of Surface Casing: '8c I\- &wAA 

~..- Type of Surface Seal: °2-')('2.. 
p,jl 

----+-- 1.0. of Riser: 2." -----
Type of Riser: 

. Borehole Diameter: 

~m-==-4-+- Elevation I Depth Top of Rock: 

----+- Type of Backfill: tvt.ud ~ 
'fC«..J \.. 

Cale. J.tU 

'""'9'"0 

I 

I 

I IV#4 

Elevation I Depth of Seal: I "' 

+----+- Type of Seal: 

,.__---+- Elevation I Depth of Top of Filter Pack: I <e' 

Slot Size x Length: 

1.0. of Screen: 

---- Type of Fiiter Pack: 

I ~~I 

Elevation I Depth of Bottom of 
Filter Pack:. 

Type of Backfill Below Well: 

Elevation I Total Depth of Borehole: 
Notto Scale 

• 

• 

• 



• 
( it;)T-Tech NUS, llK"- WELL No.: 

MONITORING WELL SHEET 

PROJECT: 

PROJECT No.: 

SITE: 

GEOLOGIST: 

Ground Elevation = 
Datum: 

(n)(... }'o ·'-"'-# DRILLING Co.: e vJ BORING No.: 

_yGf L DRILLER: ft.r t\d.-iJ C~DATE COMPLETED: 

(p 0 ( DRILLING METHOD: tl.S /i NORTHING: 

w . 0 . ol~fJ'I./ DEV. METHOD: t;vr...,e.Jfc.,,fYlp EASTING: 

.------+- Elevation I Depth of Top of Riser: I 

....----- Elevation I Height of Top of 
Surface Casing: I 

1.0. of Surface Casing: 

Type of Surface Casing: CO" . b ,:, I../ Jc?~ 

Type of Surface Seal: G KC f--r' 

Type of Riser: 

Borehole Diameter: 

I@ 

Y.At---_.,...- Type of BackfiH: ...,f_lf .... !J __ _ 

Elevation I Depth of Seal: 

ot----+- Type of Seal: 

---- Elevation I Depth of Top of Filter Pack: I 11 

1--~1----+- Elevation I Depth of Top of Screen: I {_ 

Slot Size x Length: 

1.0. of Screen: 

~--+- Type of Filter Pack: 

'SG..1-.ei) lio Pvt:.. 

<J I 0 I (7 KI(;/ 
i ,, 

a,..,.,..,.~1-----+- Elevation I Depth of Bottom of Screen: I I S / 

·i.---+- Elev~tion I Depth of Bottom of 
. ,.11 Filter Pack: I I C 1 

Type of BackfiH Below Well: 

''2' 
Notto Scale 

-----------------------·--····--. 

1 

I 
' 

i 
I 



'i. 

[ I t}~ Tech NUS, Inc WELL No.: 

MONITORING WELL SHEET 

PROJECT: 

PROJECT No.: 

SITE: 

GEOLOGIST: 

Ground Elevation = 
Datum: 

C1v '- ~c~ DRILLING Co.: 

·~ <; 1 '$,, DRILLER: 

(!) o I DRILLING METHOD: 

BORING No.: 

~_r_~_ol_a_c_~ .. ~-( DATE COMPLETED: 

~I ~4 NORTHING: 

w.~-~ DEV.METHOD: ~v~Pv~ EASTING: 

Elevation I Depth of Top of Riser: 

----- Elevation I Height of Top of 
Surface Casing: 

all l.D. of Surface Casing: y_ 

Type of Surface Casing: -----
Type of Surface Seal: e .l'Z ~.D 

~ 1, 
---- l.D. of Riser: v 

'> ,, ~, I .\I.Jn Pt~ Type of Riser: 1.- -;,~ ""TV 

nJt Borehole Diameter: g 

Elevation I Depth Top of Rock: 

Y----- Type of BackfiH: fV fl 

I 

I 

I 

I 
/ ,,, 

Elevation I Depth of Seal: Qi. 

If----+- Type of Seal: b(!;l'\--fc-.,:b 

Not to Scale 

Elevation I Depth of Top of Filter Pack: 

Elevation I Depth of Top of Screen: 

Slot Size x Length: 

l.D. of Screen: 

Type of Filter Pack: 

't/J ~Lac> Llo#k, 

('l , b/ 0 X I 0
1 

z'' 
~I 11

/ 

Elevation I Depth of Bottom of Screen: 

Elevation I Depth of Bottom of 
Filter Pack: 

Type of BackfiU Below Wen: 

Elevation I Total Depth of Borehole: 

I I 

I 

l/IJ 

.I 
I I Z.. 

//(_I 

• 

• 

• 
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APPENDIXC 

• FIELD SAMPLING DATA SHEETS 

• 



\ 

GROUNDWATER SAMPLE LOG SHEET 

• Page of -
Project Site Name: /!fu.r(a~ l/4tAJ (h~4Jr;{Sample ID N~.: 'f'{6L,,,p51 fA l 
Project No.: :79 / z.. Sample Location: (.tA.J< lfg N'!qS 1 

~omestic Well Data 
Sampled By: 74 
C.O.C. No.: 

D Monitoring Well Data Type of Sample: 
D Other Well Type: D Low Concentration 
D QA Sample Type: D High Concentration 

SAMPLING DATA: 

Date: II /t:} trO Color pH s.c. Temp. Turbidity DO Salinity Olher 
Time: /£//~ (Visual} (S.U.} (mS/cm} (°C) (NTU} (msrlll (%) 

Method: p ~- • IL._,. INI Af~Lfl ~·'t'i "'"{./.~ Z<.+- z o.<J~ r7. Jg 
PURGE O'ATA: 

Date: II /Q P"fJ Volume pH s.c. Temp. Turbidity DO Salinity Olher 

Method: "' ~- .J') ?. '2"' l' ~ Z.'S .4 2~ 1$"/.(0 ~ • ..6~ 
Monitor Readw:a loom)~ - /,I .t .4":j J. '/" ~ ~.' /":J. 1• ~ .jl> D D/ 
~ell casing Diameter & Material -2. .2 {.9/, 2./c/ Zlj.q It:; I .i~ 0 • /I 
,.we; 'Z,., /"l'c ~ .7 ~. cy" ?.oc, Zit);.< 9 O.y, o.a~ 
Total Well Depth (TD): //. 9.6 C/. t./ I~ .'f 'i 'l.,, 2-,. ?- 3 •. "f ~ 0 . I 'F 
Static Water Level (WL): t;;. t) ~ 

One Cssing Volumefaal/L): /. f., 

• Start Purge (hrs): 11'5- -
End Puroe lhrsl: 04t;/ 
Total Purge Time (min): 6 f 
Tolal Vol. Purged (gal/I..): -<It ' 
SAMPLE COLLECTION INFOR"MATION: .. 

Analysis Preservative Container Requirements Collected I 
l/nLc Q.?/_r.O 

\·it,' . 
::; -- : 11-~ ·.1_,f-,._I 1t1a. • L.U:!.. / "< Jc 'fo-t J~~ ,,.... , . 

' ' v 

I 
PA..f-k ?211.n~ (\.o~ '2. ~ (...( ... ~ _,,,,. 

.A-1\,/e ~ (" 

eL'cAoliJA A ,,,.f,.,/_ • .._. Lll.J4 ? )d I.( 0,..,..1 __ , ~ ~J -., 
OBSERVATIONS/ NOTES: 

:~·.-.... 

, 

Circle ff Appll .. ...-. --------- Signature( a): 

• 
MSIMSD Dupllcate_IQ.No.: ) 

, 
('fq~~<I Ip//:> ~ ·- ,~ -z-... 

i - r-.... I 
'·· ....... ___ 



(I L]T ... TO<hN~loo GROUNDWATER SAMPLE LOG SHEET 

Page of • 
Project Site Name: e. k..... It.~ #-' µ'-Ve.JG~~ Sample ID No.: -':Id «II/ ~L"" olJ 2. o [ 
Project No.: ~·.1:: Sample Location: Cl:!.~ !i!:l - Mo~ 

Sampled By: ~ 
D Domestic Well Data C.O.C. No.: 
~onitoring Well Data Type of Sample: 
D Other Well Type: D Low Concentration 
D QA Sample Type: D High Concentration 

SAMPLING DATA: 

Date: 11 • II/ • OIJ Color pH s.c. Temp. Turbidity DO Sallnlty Other 

/~C.L::.. (°C) (ml!/!) 
j 

(%) Time: (Visual) (S.U.) (mS/cm) (NTU) 

Method: f) J """I</., .c. - -,. I "'1- ,_ ~c./ 2.3. / I./ .JI> /.2n 0 .c,) .... 

PURGE OATA: • 

Date: // • / IJ • 0/) Volume pH s.c. Temp. Turbidity DO Sallnltv Other 

Method: 11~ t"f "e U b'r.. 1-.?g . ?-~ z /." 2'f K J. ,, (),03 . 
I 7.>2, 0·'1& 2?·~ l6r {).~..,. il • D'I Monitor Reading (poml: -

Wei Casing Diameter & Material .2. 1.t;; .~t'~ 7t -~ 80 ,, . .., ' 6 - #'I 
ITwe: '2. It p "t:. ? 1. ''i 1.1 i 2 3. '{ go o.'I? /J,f,)~ 

Total Well Depth (TD): I I. ~,. ,,, 1.ot.1 I. t 'f 2'2.L "I?- /) ·" g 0.t::)~ 

Static Water Level lWLl: ~. ~' t;" "1. I~ / ,t;C/ '22. I '19 /, '2 ~ ''-0~ 
One Casing Volume(galA.): I If 
Start Purae (hrs): /) ~~cf • End Purae (hrs): .- -: ;;;; /PJ. • 

Total Purge Time (min): ~ 
!Total Vol. Purged (galA.): """ b 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

,,~ 'i ?~oi' 1...u=... ~ ~ c.lo-f .,,{c:c.a ~ 
~ - ' v~ A....°"" I . ..... - ··~ 

IC/"\ '/,,> / ih-TAt: 
' - -I"~ ~2.-7DC:. .;'\~~ :1. ~ (..J2... .i:.,a - J~ 

~~ ,.....,_,. ( ~ ~o-1 .11 t .. ,&. 
-. 

d ... u::.~t~~. -·:-~ U-CI ·~ V" ~o_, ,._ J - - -

OBSERVATIONS I NOTES: v 
I 

· 11.tr 
I 
~,,, 

';'! ',,., 
·r.1& .. .~ 
~ 

... 
~·' 'J. .• •I 

Circle If Applicable: 

-·~ -0 MS/MSD Duplicate ID No.: ; .. -- .... C!sc>' - f """ r 7 ,, - • 
.J.I.: 

,.. ' 
' .... 

..,. "f 

' .... ·.; 



.. ~:· 

. (I L)T ... TeohN~." GROUNDWATER SAMPLE LOG SHEET 

Page of - -
Project Site Name: Lrv(._ Sample ID No.: 44 fYffi 3 
Project No.: Sample Location: '1Ll""t(f 

Sampled By: fNKjV/ />1A 
D Domestic Well Data C.O.C. No.: 

· ! Monitoring Well Data Type of Sample: 
D Other Well Type: I Low Concentration 
D QA Sample Type: D High Concentration 

SAMPLING DATA: 

Date: it' I I >-~O Color pH s.c. Temp. Turbidity DO Sallnlty Olher 

Tme: • (VJSUal) (S.U.) (mS/cm) (°C) CNTlJ) (msr/I) (%) 

Method: l-D r..,o r '-t' u '.) "JC...llou 1 
PURGE DATA: 

Date: , , ... ,, ,.. 00 Volume DH s.c. Temp. Turbidity DO SallnltY Other 

Method: L" w f" 1-{Jvv iN/r- CAZ. 1·'4'4 l~.~ ,0 ),"2.h 6161 
Monitor Reading (ppm): - -1 4.. 0\. th? i?. 3") ~Ya~ 11 "' S' "?I. 

0.11 
wen Casing Diameter & Material ~C\ b.+9' °?>.~ ,u.~ ~q o, c,1 _":l o, ICf 
Type: ~q PvC- ~t.. ,\J'" &,.j.) 3,f> I <.s,o J o.&o o.z.,_ ~ 
~otal Well Depth (TD): ,,,~~ ~ ~l ~cp,£.\ Lt.,"" Z~'3 -3 O•'l~~ O· 2.-:t 
Static Water Level (WL): 4t/f/J 

l, 
One Casina Volumeiaal/L): 7, G'.L 

• Start Purge (hrs): OB· "l~v 
End Purae (hrsl: o~. 3~ 
Total Purge Time (min): Gr1 
~otal Vol. Purged (gal/L): .~ 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

OBSERVATIONS I NOTES: 

It .~I,; 
I I 

.13'~ 
i.J, 1& '0 7Jt ....___ 
9-13"1- I 3 T - -J. I 8 l 

Clrcle If Appllcable: Slgnature(s): 

MS/MSD Duplicate ID No.: 

• 



( I b] Toba Teoh NL6,"" GROUNDWATER SAMPLE LOG. SHEET • Page of -
Project Site Name: tJw,J./..6 V411r.a1 ~ Sample ID No.: d\~'t 1.' './I./_ G L 12:) ~ • c-1 
Project No.: ~l~ Sample Location: C' N' ~ S! a:'.:Z .i!.S: r 

Sampled By: .:b!l. 
~omestic Well Data C.O.C. No.: 
D Monitoring Well Data Type of Sample: 
D Other Well Type: D Low Concentration 
D QA Sample Type: D High Concentration 

SAMPLING DATA: 

Date: " ,.,., O• Color pH s.c. Temp. Turbidity DO Salinity Other 

Time: I l.J ~5 (Visual) (S.U.) (mS/cm) (°C) (NTU) (mg/I) (%) 

Method: Ou-..-./~'"- .i.UA. ( 
'"'~ 

,,~ 2'.o fJ n '2.CI 
PURGE DATA: 

. , 
Date: I 1 lo /'Tb Volume pH s.c. Temp. Turbidity DO Salinity Other 

Method: IU ,..• e ,.__g H'-·· 7. :!>S ~ :i 2. 2.f./. </ JI; ~.vv ".or 
I 

/. I Monitor Reading (ppm}: ,,.--- ]. Z'i 3."2. 24' 'I 2..1 / .7. 8 " ·" ~ 
WeU Casing Diameter & Material 2. .z. 7.2$ ~ .'5't 2'i.~ 'i I. i 2- IJ ·"'I 2 ,, f>v'°G. ?.J Ii 23 L/."1 ') lt; .c; I.I tJ • II ~/~ Type: 

irotal WeU Depth (TD): /I..,.~ "·" l ·" '{ It; .. ~ 2,.0 "'l o. z'f 
static Water Level (WL): V • ! ~ 
One Casing Volume(gal/L): / • /, 

start Purae (hrs): /") "?! "> 2. , 

End Purge (hrs): 0 q ..; S" • 
Total Purae Time (min): A J' 
Total Vol. Purged (galll): 'V~ 
SAMPLE COLLECTION INFORMATION: 

Analyala Preservative Container Requirements Collected 

VQ/J..& ";f 2.., l'J ~ Uf...1 4 \c. ((0-....( .,, c. s;~ -
p_,A...-U~ ~4-:;t.o c. I\~- a x: ( .JI.. &..JlA. ..___,. 

.J\ - ... .........__ ~ 11.AJIA~ I w ~lJO-f ·'~~ ... ·-r 

LIJ-1.>-=t /) I~ ~ ./41,. - /...l.U -z ~ ul1 ..... f "'l.r:•~ .. -
OBSERVATIONS LNOTES: 

:;/'/ 
~-~ .. ~ .·• .,.Jo 

'iifl 

,¥--;. 
L' I 

Circle If Applicable: Signature( a): 

~--z__~ MS/MSD Duplicate ID No.: 
~ ....._) • 



• 

• 
. ~ .... 

• 

.-.~·:·'!"·'!_ -..1·.!.·.-::·.;:<.,·~ ··~·f .... •· •. ·~,.-I#··-.:,-: :.,,1~ ·,~.::· •. '.· _, 

GROUNDWATER SAMPLE LOG SHEET 

Page_ of_ 

Project Site Name: _c._N_c. __ L-1_'-i....._ _____ _ 
Project No.: 

Sample ID No.: 
Sample Location: CNt: "l'f J'1..!S 
Sampled By: 

D Domestic Well Data 
i Monitoring Well Data 
D Other Well Type: 
D QA Sample Type: 

SAMPLING DATA: 

Date: 

Time: 
Method: 

PURGE DATA: 

Date: If, I ofc:o 

Monitor Reading (ppm): -

C.O.C. No.: 
Type of Sample: 
D LowConcentration 
D High Concentration 

Color pH S.C. Temp. Turbidity DO 

(mg/I) 

Salinity 
(%) (Visual) (S.U.) (mS/cm) (°C) (NTU) 

Volume pH s.c. Temp. Turbidity DO Salinity 
,,.,,.,- i.z.'1 ).~~ 2. .... \ ~ ). 2. 'Z, (),05 
•/z.~ e, ,13 r.f-1- '2..'"' .s .... C>1l-f' 010~ -

~.fS ~ & ,zs- '"l·Q:> 'l.U.~ _......_ '"0.0"" 0-2.~ 

Other 

Other 

~.s" t;. 'PJ9- '-',tq < '1 • .':\ ...L o.e I "' 2.-S-s "1- ~. °>°1 s,o(., ·2. ':). 'h c ) 0.11~ CJ, 1-b 

Well Casing Diameter & Material 

Type: 'l. fl p VG
~=-----~,~, ~a~-+~~£.....~:..1.L~-=-~-1-.......!.~~_;:~-+-:--==~-+=--~=-t---~,,~/ 
Total Well Depth (TD): ,-, 2.. · . ..f; "\ • , 

S.s -l.a"" !)?) S" i,LI,\ ... , 
"' o•o ~~"<."1-

One casing Volume(aallW: I·' z. 
Start Puroe (hrs): 16: ~ S 
End Puroe (hrs): 

Total Puroe Time {min): 

Total Vol. Purged (gal/L): 

SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

OBSERVATIONS I NOTES: 

Circle If Applicable: Signature(•): .... ----------------------------------------~ MS/MSD Duplicate ID No.: 

_ .. ,/ .. 



( n.J T ... Tooh NUS, W> GROUNDWATER SAMPLE LOG SHEET • - -Page of 

Project Site Name: C~t.~S.~" AJ&.rvr.J. Sh;e-t .. ~mple ID No.: 'l'IGL~tHI'" l 
Project No.: ~~l '2. r Sample Location: (A.It "If::/.. Mil,' 

Sampled By: ::J'A 
D Domestic Well Data C.O.C. No.: 
~onitoring Well Data Type of Sample: 
D Other Well Type: D Low Concentration 
D QA Sample Type: D High Concentration 

SAMPLING DATA: 

Date: 11 /q Im:> Color pH s.c. Temp. Turbidity DO Salinity Other 

Time: ·1'//p (Visual) (S.U.) (mS/crn) · (°C) (NTU) (mg/I) ('%) 

Method: 11 ~ ..., .,,, / ~l-r1ta ,,J 1u~,,,.., '.b¥ 1£,r-,;..I ;,J_lf I 2. _.u o.~)f 6. :r" 
PURGE DATA: ' 
Date: fl I &r I 0'1> Volume pH s.c. Temp. Turbidity DO SalinltY Other 

Method: b1 "' 'c; I-a.fl -f-i t! ~.1-2 I./. ~I ?..'{.-:/- ?- ). '{~ 
Monitor R~ding (ppm): - I. 1 L.'(/ ,.~z.. 2.t(, 2. ~ 6. i's-
Wei Casing Diameter & Material 2.~ (.60 ,,~2. 2-'(. 2- IJ O.$"r (). J~ 
Tvoe: 

z ,, ,Ovc. 3.'I t.t.~ i .. ;.~ 2-'f. 2 -2 P.~'°' ().1' 
Total Well Depth CT~!~ "f ~ '{.~ '·6S' II.~/ 2'1-2 -Y 0-<"7 /'J. ~ 
Static Water Level (WL): ~. -t / 

One Casino Volume(aalll): /. G~ • Start Purge (hrs): /~~.,_ 
End Purae (hrs): 1q20 
Total Purge Time (min): <,/ ~ 
Total Vol. Purged (gal/L)~ (/, ~ .. 
SAMPLE COLLECTION INFORMATION: 

i 
Analysis Preservative Container Requirements Colleclacl • 

l 
~ ·~ 

~ TG"K' / Ut:J.d. fl-C-1 $ I( .,-o,..., .../1. ~~ ~ , v 

PA It /lO~ 2 \e' I fl 1:9~~ 

I - - -1 I I • "1 "'- I ""' - • ~1 c. h\o - I " A -· 

.'t' 

·-·· ~ 
OBSERVATIONS I NOTES: 11:. 

... ·.·· ~ 

~ 
. ., ~ 

M' MS I) ~ 1.:. ... "" __. ... 
' ,_ /.(1 . ..; .. 

~~ 
•1111 0 

r:st"' 
Circle if Applicable: ' Signature( a): 

_A 
f"MSIMSD ~ )Duplicate ID~: 

~ 
.- - .-.... ~ ( ~ , \, 

'leo ,, r -

~ ~ 

~ 
... 
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Tetra Tech NUS, Inc. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Page_of_ 

Sample ID No.: 

Dissolved Oxygen: 

CHEMetrlcs (Range: O - / mg/L) Equipment HACH Digital Titrator OX-CT 

Sample Location: 

Duplicate: D 
Blank: D 

Analysis Time: Io S ..> 

I 

Range Used: Range Sam le Vol. Cartridge Multiplier Titration Count I Multiplier I Concentration 

1-5 m!>'L 200 ml 0.200 N 0.01 

2-10 m!>'L 100ml 0.200 N 0.02 

CHEMetrlcs: 0 • '/ 

Noaes: 

Alkalinity: 

Equipment ~H Digital Tltra~ CHEMetrlcs (Range: _mg/L) 

Range Sam leVol. Cartridge Multiplier Titration Count 

10-40 mg/L 100ml 0.1600 N 0.1 & 

40-160 mg/L 25ml 0.1600 N 0.4 & 

100-400 mg/L 100ml 1.600 N 1.0 & 

200-800 mg/L SO ml 1.600 N 2.0 & 3? 
S00-2000 20ml 1.600 N 5.0 & 

1000-4000 mg/L 10ml 1.600 N 10.0 & 

'Parameter: ~;-1 Carbonate Bicarbonate ..... _.,,. ~ 1Ss' 
HEMetrtcs: -m!>'L 

Noaes: 

Standard Additions: · Titrant Molarity: Digits Required: 1sl: 2nd.: 

Carbon Dioxide: 

Equipment HACH Digital Titrator CA-OT CHEMetrlcs (Range: ____ mg/L) 

Range Used: Range Sample Vol. Cartridge Multi r Titration Count I 
200ml 0.3836N 0.1 

100ml 0.3836N 0.2 

100-400 200ml 3.636N 1.0 ~l" 
200-1000 100ml 3.636 N 2.0 

Tltrant Molarity: Digits Required: 1sl: 2nd.: 

xo.01 • 
xo.02 = 

Analyals Time: /I CJ $' 
Flllared: D 

Multi ier Concentration 

X0.1 • 
x0.4 = 
x 1.0 = 
X2.0 • IS 
xs.o • 

x 10.0 • 

Analyais Time: (/ z ,-

I Concenbation 

x0.1 • 
x0.2 • 
x 1.0 = :Stth 
X2.0 • 

Srd: 



Tetra Tech NUS, Inc. 

Sulfide (S2): 

Equipment: OR-700 

Program/Module: 610nm 

oncentratlon: 

Notes: 

Equipment: 

Program/Module: 

oncentration: 

Standard Solution: 

Standard Additions: 

D 
D 

Notes: 

Nitri'te (N02"·N): 

Equipment: OR·700 

Program/Module: 

Concentration: 0. Z.r:>'t;"" 

Notes: 

Nitra 

Concentration: 

Standard Solution: D 
Standard Addiliona: D 
Notes: 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 

~ 

• 
---

Pa e_of_ 

~9(1 
Sample ID No.: '-/ <"( GZ£1'>"l {; Sc/ I 
Sample Location: C,vC.c.f(f t1 '{6f 
Duplicate: D 
Blank: D 

OR-8 ',!_ u HS-C Color Chart HS-WR Color Wheel Analysis Time: //V2 
93 Olher: 

Filtered: D 

Olher: Analysis Time: -----
Filtered: D 

Results: ---
Digits Required: 0.1ml: ___ 0.2ml,._· __ O.Sml: __ _ 

DR-8~ Olher: 

60 

mglL 

DR-8 __ Olher: 

Results: 

Digits Required: 0.1 ml· 

Analysis Time: / 2 ~ (; 
Filtered: .D 

Reagent Blank Correction: D 
Standard Solution: o Reaulta: ·o 

Analysis Time: 

Fil~ ·o-----

Nitrite Interference Treatment D 
--0-ft~ent Blank CorreollOn: ·o 

0.2ml· ._ __ O.Sml:. __ _ 



. . . . 

~ 
• Tetra Tech NUS, Inc. 

FIELD ANAL VTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

• 

Pro· ect Site Name: 

Field Form Checked (initiais): -

Manganese (Mn2+): 

Equipment DR-700 DR-8 _ _ HACH MN-5 

Program/Module: 525nm 41 

....... """"tra11on: o . a 

D Results: ---

Other: 

Sam le ID No.: 

Sample Location: C 11 {. 'i !..{ ti\~ 
Duplicate: D 
Blank: D 

---- Analyais Time: I I '-f 9 

Filtered: D 
Digesllon: D 

Reagent Blank Correction: D 
Standard Additions: D 
No1Bs: 

Digits Required: 0.1ml._· __ o.2m1· ___ 0.3ml,_· __ 

Ferrous Iron (Fe2+): 

Equipment 

No1Bs: 

Equipment 

Program/Module: 

Notas: 

Equipment 

Program/Module: 

Concentration: 

Notes: 

DR-700 DR-a7_o IR·18CColorWheel 

SS 

Other: 

StJ/h~ 
DR-a __ Other: t+s -c 

D. / 

DR-700 

---- Analysis Time: /IS'~ 

Filtered: D 

Analyais Time: ....,,,. __ _ 

Filtered: .D 

AnalyalsTlme: _.,... __ _ 

Filtered: .D 



Tetra Tech NUS, Inc. 

. FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 

© 

• Pagej_ot.1 

· Equipment 

Range Used: Range Sample Vol. 

1-5 mg/L 200ml 

2-10 mg/L 100ml 

CHEMetrics: 0 • .;' mg/L 

No'98: 

Alkalinity: 
Equipment ~lgltalTltra~ 

40-160mg/L 

100-400 

2oo-800 mg/L 

S00-2000 mg/L 

1000-4000m 

f Parameter: 

CHEMetrics: _mgll 

No'98: 

Sample Vol. 

100ml 

25ml 

100ml 

SOml 

20ml 

10ml 

Standard Addillona: Tltrant Molarity: 

Carbon Dioxide: 
Equipment ~ Digltal~DT 

Range Used: Range Sam leVol. 

10-50 mglL . 200ml 

2D-100 100ml 

100-400 mg/L 200ml 

2()().1000 100ml 

Noles: 

Standard Additiona: TitrA"t Unlsulhr 

Cartridge Multiplier 

0.200 N 0.01 

0.200 N 0.02 

CHEMetrics (Range: _mg/L) 

Sample ID No.: Y'lw=tnefz '61 
Sample Location: cµt: 4t'V h?{f 2 
Duplicate: D 
Blank: D 

Titration Count 

(Meter' me/I) 

/.2.~ 

I.~ AnalysisT1me:_1_~~---~-

Multiplier Concentration 

xo.01 • 
xo.02 • 

Analyals Time: /'2"-r 
FH•red: D 

Cartridge Multiplier Titration Count Multi ier Concentration 

0.1600N 0.1 xo.1 • 
0.1600N 0.4 x0.4 • 
1.600 N 1.0 x1.o • 
1.600N 2.0 & x2.0 • 
1.600 N 5.0 & xs.o • 
1.600N 10.0 & X10.0 • 

Carbonate Bicarbonale 

Digl quired: 1st: 2"d: 3rd: 

CHEMetrios (Range: _ ___..mg/L) Analyals Time: · 11 Z f{ 

Cartridge Multiplier Titration Count I I eonoentrat1on 

0.3636N 0.1 x0.1 • 
0.3636N 0.2 ifi'o x0.2 • ~' 3.636N 1.0 x1.0 = 
3.636N 2.0 x2.0 = 

• 



. .. 

• Tetra Tech NUS, Inc. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Page "2-ot _.:! 

Sample ID No.: L{q C7 FM-JS -:2... 15t 
Sample Location: CA) C.C:f '{ M cp 2.. 
Duplicate: D · . · 
Blank: 0 

Field Form Checked (initials): 

Sulfide (S'): 

Equipment DR-700 

Program/Module: 61 Onm 

NolBs: 

Program/Module: 

tration: 

• S1andard Solution: D 
Standaid Additions: D 
NolBs: 

Nitrite (N02"·N): 

Equipment DR-700 

Program/Module: 

Concentration: 0. 0'11 

NolBs: 

Nitra 

PrograrnlModule: 

onoentration: 

Standard Soklllon: D 
Standan:f Additions: D 

DR-8 t ~ HS-C Color Chart HS·WR Color Wheel Analysis Time: / / Y / 
93 Other: 

mgll 

Other: 

mglL 

Results: 

Digits Required: 0.1 ml: 

DR-8~~ Other: 

60 

mgll 

Other: 

mgll 

Results: 

Digits Required: 0.1 ml· 

Filtered: D 

Analysis Time: ----
F"11terec1: D 

0.2ml: . ___ o.sm1 . ._· __ 

0.2ml• 

Analysis Time: =---
FUtered: .D 

Reagent Blank Correction: D 
s1anc1an:1 so1u11on: D Results: ·o 

Analysis Time: 
~---

Filtered: D 

Nitrite Interference Treatment 0 
Reagent e1an1c eonec11on: ·o 



... . .. 

Tetra Tech NUS, Inc. 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS Page~of~ • 

Reid Form Checked (initials): 

Manganese (Mn2j: 
Equipment DR-700 

Program/Module: 525nm 

Concentration: -19 . a d: ,.. 
DR-a1~ HACH MN-5 

41 

m9'L 0 • O ""-' /~ 

Results: ---

y 

Other. 

Sample ID No.: c/(/t::£1"-tqf2 ¢/ 
Sample Location: (y c .J &of ft'\.~ 
Duplicate: D 
Blank: D 

11 L""'lt-____ Analysis Time: I I ~ "'t!li5: 

F111arect: D 
Digestion: D 

Reagent Blank Conecllon: D Standard Solution: D 
Standard Additions: D 
Notes: 

Digits Required: 0.1ml·._ __ 0.2ml:. ___ O.Sml:. __ _ 

Ferrous Iron (Fe2;: 

Equipment DR-700 DR-ac:f_o IR·18C Color Wheel 

Program/Module: 500nm SS 

Notes: 

oncentrallon: 

No18s: 

Equipment · 

Program/Module: 

IOOl'1C8111trallon: 

Notes: 

o. oC IT19'L 

~ 
DR-8 -- Other: H 5 - c. 

0. 0 IT19'L 

DR-8 __ Other:----

..... ..... 

............. _ 

Other. 

·····-

---- Analysis Time: // 7c/ 

Filtered: D 

Analysis Tline: I z I JL 
Filtered: .D 

AnalyslsTine: '!!!!!!!!!!!"---
Filtered: .D 

• 



• 

• 

• 

Tetra Tech NUS, Inc. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Pa _of_. 

I '2-

Sample ID No.: qtf,E/Ylr,11 di 
Sample Location: t!J/C '{q.1"'111¢ / 
Duplicate: D 
Blank: D 

Dissolved Oxygen: 
HACH DigltaJ Tltrator OX·DT CHEMetrics (Range: 0- I mgll..) 

1-r2 .. 
Equipment 

Range Used: Cartridge Multiplier ritrat1on eount I Multiplier I 0onoentrat1on 

0.200 N 0.01 

100 ml 0.200 N 0.02 

Equipment: ~Digital Tltra~ CHEMetrios (Range: _mgll) 

Range Used: Sample Vol. Cartridge Multiplier Titration Count 

100ml 0.1600 N 0.1 & 

25ml 0.1600N 0.4 & 

100ml 1.600 N 1.0 & 

50ml 1.600 N 2.0 & 2-T-o 
20ml 1.600 N 5.0 & 

10ml 1.600 N 10.0 & 

ITI Carbonate Bicarbonala 

¢ ~'-1'¢ 

Standard Addllona: Titrant Molarity: Digits Requimd: 1st· 2nd.: 

. Carbon Dioxide: . 

Eqlipnent: ~~ CHEMetrios (Range: mgll..) 

Range Used; . ritrat1on eount I 

100ml 0.2 

100-400 200ml 3.636N 1.0 IX-" 
100ml 3.6SEIN 2.0 

___ mglL 

Notes: 

Trtra.nt Molarity: Digits Requlmd: 1st: 2nd.: 

x0.01 .. 
X0.02 • 

Analysis Time: I(¢'¢ 
FlltBfed: d 

Multi Concentration 

X0.1 -
X0.4 .. 
x 1.0 • 
X2.0 .. 5" <I> 
xs.o • 

X10.0 -

Srd: 

AnalyslsTlme: I/Zr,( 

I Concen1ra11an 

X0.1 .. 
X0.2 • 
X1.0 • /J't:J 
x2.0 .. 

3rd: 



• 
8> 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 
Tetra Tech NUS, Inc. Page _ of_ 

Sulfide (S2): 

Equipment DR-700 

Program/Module: 610nm 

Sample ID No.: {/(/(?Fl'??tJ /¢1 
Sample Location: (!)JC 'f({ /\::\cp I 
Duplicate: D 
Blank: D 

DR-s't_ _9 HS-C Color Chart HS-WR Color Wheel Analysis Time: -----
93 Olher: 

Concentration: o.o/ _,,n Altered: D _____ .. ¥ .. 

Notes: 

Equipment 

Program/Module: 

Concentration: 

Olher: Analysis Time: -----

Altered: D -----rn9'L . 

landard Solution: 

Standard Additions: 

NotBs: 

Nitrite (N02-N): 

D 
D 

Equipment DR-700 

Program/Module: 

Notas: 

Program/Module: 

Concentration: 

Standard Solution: 

Standard Additions: 

Notas: 

D 
D 

Results: ---
Digits Required: 0.1rnl:. ___ 0.2ml:. ___ 0.3ml . ._· __ 

DR-8 .f_ 0 Olher: 

60 

DR-8 __ Olher: 

Results: ---

Analysis Time: / 2- '22. 
Fibered: .D 

Reagent Blank Correction: D 
standard Salulion: D Resutta: ·o 

Analysis Time: ....,.,.. __ _ 
Ahared: D 

Nlbite lntetference Treatment: D 
Reagent Blank Conectlon:

0

D 
Digits Required: 0.1rnl:. ___ 0.2ml . ._· __ 

• 

• 



. . . . 

• Tetra Tech NUS, Inc. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Page_of_ 

• 

• 

Reid Form Checked (initials): 

Sample ID No.: 

Sample Location: 

Duplicate: D 
Blank: D 

~:;f!!l.~J.i!F1~~.~.~~,1JI1.f?@~~~~~1~::1t1:it~2,ffl.M~ ',~~~mm1111~m~~1~i1m11m1:i1m1rrw11111m111111111111m11mmmmm1mmm11m1mmi111m11~~11m11mm1m1mmm1mmm1111~:mmm1m1r:i11mm111m11m]1111111~11•1; .. :.:::,,;~:!1111[:,,;; 
Manganese (Mn2): 

Equipment DR-700 

Program/Module: 525nm 

tralion: 0 . ~ 

Standard Addillona: 

D 
D 

No1Bs: 

Ferrous Iron (Fe2
•): 

Equipment DR-700 

Program/Module: 500nm 

o.~3 
Noles: 

Equipment DR-700 

Program/Module: 

DR-81~ HACH MN-5 

41 

Oller: ---- Analysis Time: (/ ~ 

mglL FIHered: D 
Digesllon: D 

Results: Reagent Blank Correction: 0 ---
Digits Required: o.1m1: __ 0.2ml . ._· __ o.Sml:. __ _ 

DR-a°!" IR-18CColorWheel Oller: 

33 

mglL 

DR-8 _ _ Oller: 

---- Analyela Time: tJs-r 

Fiitered: D 

AnalyslsTime: '!!!!!!!!!!!"--
Fibered: .D 

o.o mglL 

Notes: 

Equipment 

Program/Module: 

Concentration: 

Notes: 

DR-700 

Analysis Time: =----
Flhered: .D DR-a_. Oller: ___ _ 



( I L] T ... M NIU~ GROUNDWATER SAMPLE LQG SHEET • Page of 

Project Site Name: CA/t. ~./.& 'f.'{_ Sample ID No.: 'll/GL no 111 I 
Project No.: ~ lZ:: Sample Location: eye.. tf1ft1D1 

Sampled By: ~A&P 
D Domestic Well Data C.O.C. No.: ' 
D Monitoring Well Data Type of Sample: 
D Other Well Type: D Low Concentration 
D QA Sample Type: D High Concentration 

SAMPLING DATA: . 
Date: ~ /c/ Of Color pH s.c. Temp. Turbidity DO Sallnltr Other 
Time: lo 1./$" (V"ISUll) (S.U.) (mS/cm) (°c) (NTU) (nw/I\ (%) 

Method: ... - /~~~w fl • 14£.(,fbi., /,·'JO L{/A1' /~·"' q /, "J'Z- 0.'24: 
PURGE DATA: 

. . 
...... 

Date: ~ le/ O/:· Volume pH s.c. Temp. Turbidity DO Sallnfty Other 

Method: '°'11"1$'~ f..·~ ,,,.,)..~ 
'· f 1' 

i.;o 11.0 '" I· 7tJ D. /O 
Monitor Re~ding (ppm}: - {.Sf- 6 ·'f ' 2 .l./2 J?.,· 2c; /. 'f"i O• /I 
Wei Casing Diameter & Matertal ~.o i •of ? ·'i I I~. ':I- 2.1' (. :.J-1 0. ,, 

Type: Z," I" vc... '{. f" l YJ L/.~z. 19. 'S 9 /. r'I • ·?.' 
Total Well Depth (TD): ""I '2. (.o ' . "~ ..., .f.q /7.9 I./ /.'IS l>.2&/ 
Static Water Level (WI.): Z. 'i '1 I ,o I..,() '-/.~~ /1li ' 1·61~ n.2r 
One C&slng Volume(galJL)!'-/ , S' 
Start Puroe (hrs): o4?t/ . • End Purge (hrs): I DC/• 
Total Puroe Time (min)~~ Z. 
h"otal Vol. Purged (galJL): ..... ~"'I 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collecl9d 

voe, HCI ~ \£ tiO~I L.. ... 
6-JA.-U --- "Lv I .fL M 

• 

OBSERVATIONS I NOTES: ,, 

Circle ff Appllcabl!t:. Slgnatunl(s): 

MS/MSD Dupllcate ID No.: 
,,___ I' -

~~· -
~ ,- • 



• [ I t) Teba To<h MJS, I~ GROUNDWATER SAMPLE LOG SHEET 

Page of 

Project Site Name: - ·cµc ~ik f./':f_ Sample ID No.: ~lt..hl 0 g O I 
Project No.: ±1'12,_. Sample Location: 'I mw f 

Sampled By: ZA /8p 
D Domestic Well Data C.O.C. No.: ; 

~onitoring Well Data Type of Sample: 
D Other Well Type: D Low Concentration 
D QA Sample Type: D High Concentration 

SAMPLING DATA: 

Date: ? - JI/ .. 01 Color pH s.c. Temp. Turbidity DO Salinity Other 

Time: [)qz,.~· (Visual) (S.U.) (mS/cm) (°C) (NTU) (mg/I) (%) 

Method: fDi} 11'\f /<~Avl ull\t""'~"' ~·'11- I,.. =10 11.' 6 z.11S o. 3' 
PURGE DATA: I . 
Date: ~-l'-1-01 Volume pH s.c. Temp. Turbidity DO SallnltY Other 

Method: o~ N"O ,• " ,· h' J., t;,iJr 2.,1- /t,·1 '" 2 ·',.. 0 .,, ,.,. 'l;-o ... '/,. '"-:,,., 
Monitor Reading (ppm): - ,.~ 1.01- 'f. 1Jll 11.1- 'I I .1-f o. t z. 
Well Casing Diameter & Material i-o /, ,,2 I 1-:/- 11. 'Z. 

.., ).~ 11.71 
h"we: Z." f'VC.. ".'i ' .'jt l .LI 11., 6 I ·t-4 ". ir 
Total Well Depth ITO): "/ 2 ~ ... '.t(t l .1t> J 1·' f.. t.. ot; O·~~ 
Static Water Level (WL): 2 .qs" 
One Casing Volume(galll...): /. t/ 

• Start Purge (hrs): 0 Y ~ 0 

End Purae (hrs): ocpze> 
Total Purge Time (min): ?• 
Total Vol. Purged (galll...~ t:; .s 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

v-o e. ~ ~ ~ ~ :I.Jn,._./ . ~ 
--. • 

PAIL. - 2. y f I_ a. - £.-~-- "".Ad . .. 

I 

OBSERVATIONS (j)IOTES: .-,, 
' 14//11,,..1/~ .,,.,.,. .,. ~w .J:-

/.'f y ~"~ .S ~ /~14,. .tA or. 

Circle if Applicable: Signature(a): 

• 
MS/MSD Duplicate ID No.: 

............. I 

--~ I· -, -
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APPENDIX D 

• SOIL AND GROUNDWATER LABORATORY ANALYTICAL DATA 
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GENERAL ENGINEERING LABORATORIES 

April 11, 2001 

Meeting today '111«ds with a vision for tomorrow. 

CASE NARRATIVE 
for 

Tetra Tech NUS, Inc. 
Charleston Naval Complex 

Charleson, SC 
SDG#391S3 

Laboratocy Identification: 

General Engineering Laboratories, Inc. (GEL) 

Malling Address; 

POBox30712 
Charleston, SC 29417 

Express Mail Delivery and Shipping Address: 

2040 Savage Rd 
Charleston, SC 29414 

Telephone Number; 

(843) 556-8171 

Summary: 

Sample receipt 

The· samples arrived at General Engineering Laboratories, Inc. Charleston, SC on 
March 14, 2001 for environmental analyses. All sample containers arrived without any 
visible signs of tampering or breakage. All samples were delivered with chain of custody 
documentation and signatures. 

The following samples were received by the laboratory: 

Laboratory 
IdentificatiQD 
39153001 
39153002 
39153003 
39153004 

SampJe 
Descriptiqn 
441'031401 
44R031401 
44GLM0801 
44GIM0901 

P 0 Rox :10712• Olarleston.. SC29417 • 2040 SavaacRoad • 29407 

2 



Case Narrative: 

Sample analyses were conducted using methodology as outlined in General 
Engineering Laboratories Standard Operating Procedures. Any technical or 
administrative problems during analysis. data review, and reduction are listed below by 
analytical parameter. 

Internal Chain of Custody: 

Custody was maintained for all samples. 

Data Package: 

The encJosed data package contains the following sections: Case Narrative, 
Qualifier Flag Definitions, Chain of Custody, Cooler Receipt Checklist. Volatile 
Analysis and Semivolatile Analysis. 

This data package, to the best of my knowledge, is in compliance with technical 
and administrative requirements. 

Valerie Davis 
Project Manager 

GENERAL .ENGINEERING LABORATORIES 

P 0 Box 30112 • Charlestcm. SC 29417 • 2040 Savage Road• 29407 

• 

• 

• 
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General Engineering Laboratories, Inc. 

DATA QUALIFIE~ FOR INORGANIC ANALYSES 

Data Qualifiers used on Fonn ls or Certificates of Analysis (C Of A) follow the 
specifications set forth in the technical specifications of che most currenc CLP Statement of 
Work and are defined as follows. 

Section Explanation Location 
·E 

* 
+ 

B 

M 

N 

s 

u 

w 

x 

** 

The qualifier that is used when the percent difference between the Form 1, 
parent sample and ics serial dilution's concentrations exceeds and EDD 
10%. The sample's concentration must be greater than 50 times 

. the IDLIMDL for ICP (60IOB/JL.\10 3.0) or 100 times the 
absolute value of the preparation blank's concentration (6020). 
However, if analyzing IL.MO 4.0 (ICP-MS), the parent sample's 
concentration must be 20 times the ~~ before the "'E" :tlag is 
aoolied. · 
The qualifier that is used to indicate that the quplicate sample - Form 1, 
analysis for an analyte is out of control and EDD 
Correlation coefficient the Method of Standard Addition (MSA) Form2, 
is less than 0.095. and EDD 
The qualifier is used to indicate that the reported result fell above Form l, 
the IDUMDL but below the CRDL and EDD 
The qualifier is used to indicate that the replicate injection Fonn I. 
readings of the GF AA sample analysis do not agree within 20% an.dEµD 
relative standard deviation (RSD) or coefficient of variation (CV). 
This qualifier is used to indicate thac the inatrix or pre-digested Fonn I, 
spike sample recovery for an analytc is not within the specified and EDD 
control limit. 
The reported value was determined by the Method of Standard. Form 1. 
Addition CMSA). and EDD 
The analyte's result was less chan the IDL/l\.IDL. C of A. Form l, 

and EDD 
Post-digestion spike for GF AA analysis is out of control limits EDD, and 
(85%-115% ), while sample results are less than 50% of the spike Form 5, part 2 
absorbancc. 
Other reporting flag as defmed in repon narrative. Form 1, 

and EDD 
This qualifier is used to indicate that the Laborato.cy Control QC Summary 
Sample (LCS) recovery for an analyte is outside of the specified Report 
limits. 

All surrogate recoveries and acceptance rnnges are reported 111 the bottom of Fonn 2 or C of A 
Any recoveries falling outside the nccepiance range will be flagged with a ••. 

· All flags do not apply to QC Summary and Certificate of Analysis packages. 

• 

• 

• 
7 
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General Engineering Laboratories, Inc. 

DATA QUALIFIERS FOR ORGANIC ANALYSES 

Data Qualifiers used on Fonn ls or Certificates of Analysis (C Of A) follow the 
specifications set forth in the technical specifications of the most current CLP Statement of 
Work and are defined as follows. 

Section 
A 
B 

c 
D 

E 

J 

N 

NJ 

u 

•• 

Analyte was detected in the associated method blank 
as well as in the s le. 

Ana:lyte(s) quantified in an analysis pexformed at a 
secondary dilution factor. 
Identifies compounds whose concentrations exceed the 
upper level of the cahbration range of the instroment 
for that s ific anal · . 
This flag mdicates an estimated v ue concerning 
either, (1) estimating a concentration for tentatively 
identified compounds (TICs), or (2) analyte detected at 
a level less than the RDL or PQL and greater than or 
e ual to the MDL 
Presumptive evidence based upon a mass spectral 
h1muy search to make a tentative identification of the 
anal e. 
Analyte bas been tentatively identified and the 
associated numerical value is estimated based upon 1: 1 
res onse factor to the nearest eluting internal standard. 
PesttcidelP target analyte that is greater than 25% 
difference for the detected concentrations between the 
two GC columns. 
Compound analyzed for but not detected (sample 
quantitation limit bas been adjusted to reflect dilutions 
and ercent moisture) •. 

Laboratory ontro Samp e recovery outside o 
acce tance limit 

Location 
Co A. 
CofA; 

of A, Form l, and ED 
C of A, Form 1, and 

C of A, Fonn l, and ED 

Co A,Form ,an 

C of A, orm 1, and 

,Form , 

C of A, orm l, and DD 

All surrogate recoveries and acceptance ranges are reported at the bottom of Form 2 or C of A. 
Any recoveries falling outside the acceptance range will be flagged with a** • 

8 



oa1e _ _3- 1':/-._o_/ __ _ • SAMPLE RECEIPT REVIEW SHEET 

Cllenl-:--A 

Rocelved: vA-fflt 0o- "-.)Ne,<__ 
SAMPLE REVIEW CRlTEIUA YES NO NIA COMMENTSfQUALIFIERS 

1 Were shipping conlalners recetved lnlacl and sealed? If no, noUfy lhe Project Manager- .,,,.-
2 Were chnln of cuslody documents Included? V"""" . 
3 Shipping conlalner lemperalure{s) checked: I ............ 7• 
4 Is lemperalure documenlod on Chain of Cuslody iv' I 

5 Was shipping container tempernture within specincallons (4 +/· 2 C) If no, noUfy Project Manager .......... 

6 Are any of lhe samples ldonliflod by lhe clienl as radioactive? ..,,,,. 
Were lhe samples screened ror radioaclivlly? ~ 
Woro U10 scrooning resulls <= btlckgtound7 \f results are> background Inform RSO ·-- __..... 

1 Wero chain of cuslody documents crJ1111>loted correctly? (Ink. signed, malch containers) v 
8 Wero sample conlalners·recelved Intact and sealed? If no, no'1fy th~ Project Manager v 
9 Were all sample conlalners properly labeled? ./ 
10 Wora correct samplo conlalnors received? v 
11 Preserved samples checked ror pH? v I..-

12 Were samples preserved correctly? Uno, notify Project Manager v i.... 

13 Wero sru1111lcs received w\lhin holding time? H No, notHy Projec\ Manager / L-"" 

14 Were VOA vials rree of headspace? v 
"" 15 ARCOC# ... ~ v 

16 SDGI~ v 
PM(A) Review: ____ . _____ _ 

Dale Reviewed: ___________ , ____ _ 

Addlllonal C01M1cnls: 

• • 



• 

• 

lA EPA SAMPLE NO. 
VOLATILE ORGANICS .ANALYSIS DATA SHEET 

44GLM0801 
Lab Name: GENERAL ENGINEERING LABOR Contract: N/A 

Lab Code: N/A Case No.: N/A SAS No.: N/A SDG No.: 39153 

Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

% Moisture: not dee. 

GC Column: DB-624 

5.000 (g/ml) ML 

LOW 

ID: 0. 25 (mm) 

Soil Extract Volume: (uL) ----

CAS NO. COMPOUND 

1634-04-4-------tert-Butyl methyl 
71-43-2---------Benzene 
108-88-3--------Toluene 
106-93-4--------1,2-Dibromoethane 
100-41-4--------Ethylbenzene 
75-69-4---------Xylenes (total) 
91-20-3---------Naphthalene 

Lab Sample ID: 39153003 

Lab File ID: lB312 

Date Received: 03/14/0l 

Date Analyzed: 03/21/01 

Dilution Factor: 1.0 

Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

ether 40.0 u 
5.0 u 
s.o u 
5.0 u 
5.0 u 
s.o u 

0.34 JB 

• FORM I VOA .OLM03.0 

24 



lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: GENERAL ENGINEERING LABOR Contract: N/A 
44GLM0901 

Lab Code: N/A Case No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

% Moisture: not dee. 

GC Column: DB-624 

5.000 (g/ml) ML 

LOW 

ID: 0. 25 (mm) 

SAS No.: N/A SDG No.: 39153 

Lab Sample ID: 39153004 

Lab File ID: 1B313 

Date Received: 03/14/01 

Date Analyzed: 03/21/01 

Dilution Factor: 1.0 

• 

Soil Extract Volume: ____ {uL) Soil Aliquot Volume: {uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

1634-04-4-------tert-Butyl methyl ether 
71-43-2---------Benzene -----
108-88-3--------Toluene 
106-93-4--------1,2-Dib_r_o_m_oe-t~h~a-n_e _______ _ 
100-41-4--------Ethylbenzene 
75-69-4---------Xylenes (tot_a_l~)------------

91-20-3---------Naphthalene.~--------------

FORM I VOA 

40.0 u 
5.0 u 

0.72 J 
s.o u 
s.o u 
5.0 u 

0.44 JB • 

• OLM03.0 

25 
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lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: GENERAL ENGINEERING LABOR 

Lab Code: N/A Case No. : N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

% Moisture: not dee. 

GC Column: DB-624 

5.000 (g/ml) ML 

LOW 

ID: 0.25 (mm) 

44R031401 
Contract: N/A 

SAS No.: N/A SDG No. : 39153 

Lab Sample ID: 39153002 

Lab File ID: 1B311 

Date Received: 03/14/01 

Date Analyzed: 03/21/01 

Dilution Factor: 1.0 

Soil Extract Volume: (uL) soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPO'OND (ug/L or ug/Kg) UG/L Q 

1634-04-4-------tert-Butyl methyl ether 
71-43-2---------Benzene --
108-88-3--------Toluene 
106-93-4--------1,2-Dib-r-om_o_e~t~h-a_LD_e _________ ~ 
100-41-4--------Ethylbenzene 
75-69-4---------Xylenes (tot-a~l-) ___________ __ 
91-20-3---------Naphthalene 

~---------------

FORM I VOA 

2.1 J 
5.0 u 

0.95 J 
5.0 u 
5.0 u 

0.50 J 
0.84 JB 

OLM03.0 

26 



lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

44T031401 
Lab Name: GENERAL ENGINEERING LABOR Contract: N/A 

Lab Code: N/A Case No. : N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

% Moisture: not dee. 

GC Column: DB-624 

5.000 (g/ml) ML 

LOW 

SAS No.: N/A SDG No.: 39153 

Lab Sample ID: 39153001 

Lab File ID: 1B310 

Date Received: 03/14/01 

Date Analyzed: 03/21/01 

Dilution Factor: 1.0 

• 

ID : 0 . 2 5 (nun) 

Soil Extract Volume: __ ~~~<uL) Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

1634-04-4-------tert-Butyl methyl ether 40.0 u 
71-43-2---------Benzene 5.0 u 
108-88-3--------Toluene 5.0 u 
106-93-4--------1,2-Dibromoethane 5.0 u 
100-41-4--------Bthylbenzene 5.0 u 
75-69-4---------Xylenes (total) 5.0 u • 91-20-3---------Naphthalene 0.30 JB 

• FORM I VOA OLM03.0 

27 
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December 8, 2000 

Laboratorv Identification: 

CASE NARRATIVE 
for 

Tetra Tech NUS, Inc. 
Charleston Naval Complex 

Charleson, SC 
SDG#34005 

General Engineering Laboratories, Inc. (GEL) 

MaHina Adtiress; 

POBox30712 
Charleston, SC 29417 

Exoress Mall Delivery and Shipping Address: 

2040 Savage Rd 
Charleston, SC 29414 

Telephone Number; 

(843) 556-8171 

Sample receipt 

The samples arrived at General Engineering Laboratories, Inc. Charleston, SC on 
November 11, 2000, for environmental analyses. All sample containers arrived without 
any visible signs of tampering or breakage. All samples were delivered with chain of 
custody documentation and signatures. 

The following samples were received by the laboratory: 

Laboratory 
Identification 
34005001 
34005002' 
34005003 
34005004 
34005005 
34005006 

Sample 
Descrintion 
4401..MOSOl 
44GLM0301 
44GLM0701 
430LM0101 

44EL00201 
44XL00102 

2 



34005007 44TB00301 

Case Narrative: 

Sample analyses were conducted using methodology as outlined in General 
Engineering Laboratories Standard Operating Procedures. Any technical or 
administrative problems during analysis, data review, and reduction are listed below by 
analytical parameter. 

Internal Chain of Custody: 

Custody was maintained for all samples. 

Data Package: 

The enclosed data package contains the following sections: Case Narrative, 
Qualifier Flag Definitions, Chain of Custody, Cooler Receipt Checklist, GCIMS Volatile 
and GC/MS Semivolatile Analysis. 

This data package, to the best of my knowledge, is in compliance with technical 
and administrative requirements. 

fc:tetr34005% 

Valerie Davis 
Project Manager 

• 

•• 

• 
3 
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General Engineering Laboratories, Inc. 

DATA QUALIFlERS FOR ORGANIC ANALYSES 

Data Qualifiers used on Form ls or Certificates of Analysis (C Of A) follow the 
specifications set forth in the technical specifications of the most current CT.P Statement of 
Work and are defmed as ·follows. 

Section 
A 
B 

c 
D 

E 

J 

NJ 

p 

I 
Analyte was detected in the associated method blank 
as well as in the sam Je. 

.Analyte(s) quantified in an analysis performed at a 
secon dilution factor. 
Identifies compounds whose coocentrations.exceed the 
upper level of the cab"bration range of the .instrument 
for that · c analysis. 
This flag .indicates an estirnared value concerning 
either, (1) estimating a concentration for tentatively 
identified compounds (TICs), or (2) analyte detected at 
a level less than the RDL or PQL and greater than or 

aJtotheMDL 
Presumptive evidence based upon a mass spectral 
h"bracy search to make a tentative identification of the 
anal 
Analyte has been tentative y jcJen ed and the 
associated numerical value is estimated based npon 1:1 
res nse· factor to the nearest elutin .internal standard. 
Pesticide/PCB target analyte that is greater than 25% 
difference for tbe· detected concentrations between the 
two GC columns. 
Compound analyzed for but not detected (sample 
quantitation limit bas been adjusted to reflect dilutions 
and ent moisture). 

Laboratory Control Sample recovery outside of 
ac tance limit. 

Location 
C of A. Form I. and EDD 
C of A, Form I, and EDD 

C of A, Form l, and EDD 
C of A, Form l, and D 

C of A. Form l, and EDD 

C of A, Fomi 1, and EDD 

omil, and EDD. 

C of A, Form 1, and EDD 

C of A, Fonn 1, and EDD 
QC nmmary Repon 

All surrogate recoveries and acceptance ranges are rcponed at the bottom of Form 2 or Co( A. 
Any recoveries falling outside the aa:eprancc range will be Oaggcd with a-• 

5 
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GeneraJ Engineering Laboratories. Jnc. 

DAT A QUALIFTERS FOR INORGAL\flC Ai"lAL YSES 

Daca Qualifiers used on Form ls or Certificates of AnaJysis (C Of A) follow the 
specifications set fozth in the technicaJ specifications of the most current CLP Statement of 
Work and are defined as foUows. 

Section Exolanacion Location 
E The qualifier that is used when the percent difference between the Fonn I. 

parent sample and its serial dilution·s concentrations exceeds and EDD 
10% .. The sample· s concentration muse be greater chan 50 times 
the IDUMDL for ICP (6010B/1LMO 3.0) or 100 times the 
absolute.value of the preparation blank's concentration (6020). 
However, if analyzing ll.MO 4.0 (ICP-MS). the pa.rent sample's 
concentration must be 20 times i:he CRDL before the "E" flag is 
applied. 

*" The qualifier that is used to indicate that the duplicate .sample Form l, 
analysis for an analyte is out of conttol. and EDD 

+ Correlation coefficient the Method of Standard Addition (MSA) FormZ 
is less than 0.095. 

. 
and EDD 

B The qualifier is used to indicate that the reponed result fell above Form I, 
the IDlJMDL but below the CRDL. and EDD 

M The qualifier is used to indicate that the replicate injection Fonn I •. 
readings of the OF AA s°an:iple analysis ·do not agree widµn 20% · and EDD 
relative standard deViation (RSD) or coefficient of variation (CV). 

N This qualifier is used to indicate that the matrix or pre-digested Fonn 1. 
spike sample recovery for an anaJyte is not within the spec:ified and EDD. 
control limit. 

s The reported value was detennined by the Method of Standard Fonn 1. 
Addition <MSA). and EDD 

u The analyte 's result was Jess than the IDUMDL. C of A, Fonn 1. 
and EDD 

w Post-digestion spike for OF AA analysis is out of control limits EDD~and 
(85%-115%), while sample results are less than 50% of the spike Form 5. part 2 
absorbance. 

x Other reponing flag as defined in report narrative. Form 1. 
and EDD 

** This quaJifier is used to indicate that the Laboratory Control QCSumnwy 
Sample (LCS) recovery for an analytc is outside of the specified Repon 
limits. 

All surrogate recoveries and acceptance ranges are n:poned ar the bonom of Form 2 or C of A. 
Any recoveries falling outside the acceprancc ran.:e wilJ be flagged with a**. 
All flags do nor apply to QC Summary and CenUicaae of Analysis packages. 

• 

• 
. 

• 
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• • 
Page_ of_ 

CHAIN OF CUSTODY RECORD 
3¥005" i. I ~(./Ollb •/, 

C!t~ily~~ -1c; I '"l__ I . rft..~./-0 .... IQ 

Collected by/Companf( ~ I ~ +.r-c... <.c:J..... k)JS ("C.· 
-t 
~ 
8 1 j=~= ~ SAMPLE ID DATE TIME ~i8~ • i 

I/I/~/. M tJ6 r/J I /lpo/oo I 'i I~ K 5' 

'/'16, L m ~ 3 "I ,,,,,,I)() 0930 { ; 

Yt/6'-tn <J 11j 11/,,i ,o /2.J~ ~ ~ 

'/3<, t,-l'tllJ/ t/ I ,,,,,,.,, 1i~ ~ s 
l/'I Fl.. 'tPl </>I If /11 /0t Oi2o ~ 

l./ti-t L tJ,s I IP~ U}ttJ(;I) IO.l-O ; 2 3 

"" 't '- J.P '~· "'"'" ''10 v ~ ; .I 
'f"f T6 ct> J,3cf1 2. 

-
• flt8lilq ....... .,. 

White •sample collector Yellow• Die #link• with nPOrt 

Daiei 

General Engineering L11bora10.c • 
2040 Savage Road 
Cbarkston, South Cnrolinn 29407 
P.O. Box 30712 
Clmrlcslon South Curolinn 29417 
(843) 556-8171 

' ' I "• 
-• A - • •- - - r\ittA-l('" , .. -

--~ ... 



SAMPLE RECEIPT REVIEW 
Dale_&/I·()() ______ _ 

Clicmt _Tff~-n .... if .... .._c~ff...._ __ _ 

necolved lptA;tA..,.,~ 
SllMl'l.1' RE YIEW Cllll f.IM YE'S /10 II/A COMME/11 SIOUALlflEllS 

1 Wero shl1>11lny conlolnors reculvod lntnct ond sooled1 11 no, nolily UIO ProJecl Mal\ager ..... -
1 Wore chnln ol c"111ocly t1ocuinon11 l11cludad? ' ---3 Shl1>1>l1111 conlnlnor le111po101Ufo(s) checked: .... -
4 Is le111f10rDlufe d<lcumonlod on Chnln ol Custody --
5 Was sh~>t>ing contnlner 1empcro1ura within spoclllcallons (4 +I· 2C)111\0, noUly Projacl Manager -
6 1\10 nny ol lhu s111111J1o1 lde11Ullecl by lhe cUont as rndloacllvo? ... - -

Wuro lhu IUlll'llloS ICIOUllUd ,.,, ltnllmic\lvlly? ... -
Woro tho ac:rounlnu 1os\1ft1 <• lmckg1ound1 II 101ul\1 aro > background lnlorm RSO .... 

: - -
7 Ware dmln ol C\lllocly documon11 cornplolod correcUy? (Ink. signed. malch con\alners) -
O Wo10 snmi>\o con,11lno111uculvou lnlncl ond Hnlod? II no, nolUy lha ProJocl Manager 

-r--

9 Wero all sal\\plo 00t\\alt\Gt1 propedy labeled'I .... 
~1~-----------------------------------------------------------------1-.:;...~ 10 Wore cnrroc:I snmpkl cnnlnlnass recelvod7 ·-- ·------···-·----------------·----·-·---····-- . -- - --..... - .... - . 
I I 111 as111vad sa11111lus c:huckod IUt 1>11? 

- . 
12 Wero 1a111plo1 p11seivad co11aclly1 II no, nollly ProJocl Manager 

-·~-------------------~-------------------·---·~-----~ 13 We10 1&11lf1le1 rOGelved wllhln hokllng time? If No, nollly Protacl Manager -
14 Wa10 VOA vtnla lcoe oC hendspnco7 --1~-------------------------------------------------1-~-1-1~-------1 IS A'1COCll 
-1~-----------------------------------------------1-1--1~---~---1 16 SDGI 

PM(AJ Aovlew: __________ _ 

Dale Reviewed:_-----------

Adtllllonnl Co111111en1s: 

I 
• • 



• 

• 

• 

lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

43GLM0101 
Lab Name: GENERAL ENGINEERING LABOR Contract: N/A 

Lab Code: N/A Case No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

% Moisture: not dee. 

GC Column: DB-624 

5.000 (g/ml) ML 

LOW 

ID: 0.25 (mm) 

SAS No.: N/A SDG No.: 34005 

Lab Sample ID: 34005004 

Lab File ID: 2K135 

Date Received: 11/11/00 

Date Analyzed: ll/21/00 

Dilution Factor: 1.0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

1634-04-4-------tert-Butyl methyl ether 40.0 u 
71-43-2---------Benzene 5.0 u 
108-88-3--------Toluene 5.0 u 
106-93-4--------1,2-Dibromoethane 5.0 u 
100-41-4--------Ethylbenzene s.o u 
1330-20-7-------Xylenes (total) s.o u 
91-20-3---------Naphthalene 5.0 u 

FORM I VOA OLM03.0 
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lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

44EL00201 
Lab Name: GENERAL ENGINEERING LABOR Contract: N/A 

Lab Code: N/A Case No. : N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

% Moisture: not dee. 

5.000 (g/rnl) ML 

LOW 

Ge Column: DB-624 ID: 0.25 (mm) 

SAS No.: N/A SDG No.: 34005 

Lab Sample ID: 34005005 

Lab File ID: 2Kl36 

Date Received: 11/11/00 

Date Analyzed: 11/21/00 

Dilution Factor: 1.0 

• 

Soil Extract Vorume: (uL) ---- Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/K.g) UG/L Q 

1634-04-4-------tert-Butyl methyl ether 40.0 u 
71-43-2---------Benzene s.o u 
108-88-3--------Toluene s.o u 
106-93-4--------1,2-Dibromoethane s .. o u 
100-41-4--------Ethylbenzene s.o u 
1330-20-7-------Xylenes (total) s.o u • 91-20-3---------Naphthalene s.o u 

• FORM I VOA OLM03.0 
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• 

• 

• 

lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

44GLM0301 
Lab Name: GENERAL ENGINEERING LABOR Contract: N/A 

Lab Code: N/A Case No.: N/A 

Matrix: {soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

% Moisture: not dee. 

GC Column: DB-624 

5.000 (g/rnl) ML 

LOW 

----
ID: 0. 25 (mm) 

SAS No.: N/A SDG No.: 34005 

Lab Sample ID: 34005002 

Lab File ID: 2Kl39 

Date Received: 11/11/00 

Date Analyzed: ll/21/00 

Dilution Factor: 1.0 

Soil .Extract Volume: ____ (uL) Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg} UG/L Q 

1634-04-4-------tert-Butyl methyl ether 0.13 J 
71-43-2---------Benzene 5.0 u 
108-88-3--------Toluene 5.0 0 
106-93-4--------1,2-Dibromoethane 5.0 0 
100-41-4--------Ethylbenzene 5.0 u 
1330-20-7-------Xylenes (total) 5.0 u 
91-20-3---------Naphthalene s.o u 

FORM I VOA . OLM03 .O 
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lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

44GLMOSOl 
Lab Name: GENERAL ENGINEERING LABOR Contract: N/A 

Lab Code: N/A Case No. : N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

% Moisture: not dee. 

GC Column: DB-624 

5.000 (g/ml) ML 

LOW 

SAS No.: N/A SDG No. : 34005 

Lab Sample ID: 34005001 

Lab File ID: 2K211 

Date Received: ll/ll/00 

Date Analyzed: 11/21/00 

Dilution Factor: l.O 

• 

ID: 0.25 (mm) 

Soil Extract Volume: __ ~~~<uL) Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

1634-04-4-------tert-Butyl methyl ether 40.0 u 
71-43-2---------Benzene s.o u 
108-88-3--------Toluene 5.0 u 
106-93-4--------1,2-Dibromoethane 5.0 u 
100-41-4--------Ethylbenzene 5.0 u 
1330-20-7-------Xylenes (total) 5.0 u 
91-20-3---------Naphthalene 5.0 u • 

• FORM I VOA OLM03.0 

30 
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• 

• 

lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

44GLM0701 
Lab Name: GENERAL ENGINEERING LABOR Contract: N/A 

Lab Code: N/A case No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

% Moisture: not dee. 

GC Column: DB-624 

5.000 (g/ml) ML 

LOW 

ID: 0.25 (mm) 

SAS No.: N/A SDG No.: 34005 

Lab Sample ID: 34005003 

Lab File ID: 2Kl40 

Date Received: 11/11/00 

Date Analyzed: 11/21/00 

Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL ----

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

1634-04-4-------tert-Butyl methyl ether 
71-43-2---------Benzene ~---
108-88-3•-- -- - - -Toluene 
106-93-4--------1,2-Dib_r_o_m_oe-t~h~a-n_e __________ _ 
100-41-4--------Ethylbenzene~~-----------
1330-20-7-------Xylenes (total) __________ ~ 
91-20-3---------Naphthalene ______________ __ 

FORM I VOA 

40.0 u 
s.o u 

0.45 J 
5.0 u 

0.31 J 
0.93 J 
1.0 J 

OLM03.0 
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1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. • 

44TB00301 I 
Lab Name: GENERAL ENGINEERING LABOR Contract: N/A 

Lab Code: N/A Case No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: {low/med) 

% Moisture: not dee. 

5.000 (g/ml) ML 

LOW 

GC Column: DB-624 ID: 0.25 (mm) 

SAS No.: N/A SDG No.: 34005. 

Lab Sample ID: 34005007 

Lab File ID: 2K128 

Date Received: 11/11/00 

Date Analyzed: 11/20/00 

Dilution Factor: 1.0 

Soil Extract Volume: ________ (uL) Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

1634-04-4-------tert-Butyl methyl ether 40.0 u 
71-43-2---------Benzene s.o u 
108-88-3--------Toluene 5.0 u 
106-93-4--------1,2-Dibromoethane 5.0 u 
100-41-4--------Ethylbenzene s.o u 
1330-20-7-------Xylenes (total) s.o u 
91-20-3---------Naphthalene s.o u • 

• FORM I VOA OLM03.0 
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lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

44XL00102 
Lab Name: GENERAL ENGINEERING LABOR Contract: N/A 

Lab Code: N/A Case No. : N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

% Moisture: not dee. 

GC Column: DB-624 

5.000 (g/ml) ML 

LOW 

ID: 0. 25 (rrnn) 

SAS No.: N/A SDG No.: 34005 

Lab Sample ID: 34005006 

Lab File ID: 2K137 

Date Received: 11/11/00 

Date Analyzed: 11/21/00 

Dilution Factor: 1.0 

Soil Extract Volume: ____ (uL) Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

1634-04-4-------tert-Butyl methyl ether 
71-4 3 -2 - - - - - - - - -Benzene _......_ 
108-88-3--------Toluene 
106-93-4--------1,2-Dib_r_om_o_e_t~h~a-n_e __________ _ 
100-41-4--------Ethylbenzene 
1330-20-7-------Xylenes (tot_a_l_}----------~ 
91-20-3---------Naphthalene. ______________ __ 

FORM I VOA 

40.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
s.o u 

OLM03.0 
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December 8, 2000 

Laboratory Identification: 

CASE NARRATIVE 
for 

Tetra Tech NUS, Inc. 
Charleston Naval Complex 

Charleson, SC 
SDG#33906 

General Engineering Laboratories, Inc. (GEL) 

Malling Addrep: 

POBox30712 
Charleston, SC 29417 

Emress Mail Delivery and Shippin& Address: 

2040 Savage Rd 
Charleston, SC 29414 

Telephone Number: 

(843) 556-8171 

Summary; 

Sample receipt 

The samples arrived at General Engineering Laboratories, Inc. Charleston, SC on 
November 09, 2000 for environmental analyses. All sample containers arrived without 
any visible signs of tampering or breakage. All samples were delivered with chain of 
custody documentation and signatures. 

The following samples were received by the laboratory: 

Laboratory 
IdentificatioQ 
33906001 
33906002 

Sample 
Description 
44GLM0601 
44TB00101 

• 

• 

• 
2 



• 

• 

• 

Case Narrative: 

Sample analyses were conducted using methodology as outlined in General 
Engineering Laboratories Standard Operating Procedures. Any technical or 
administrative problems during analysis, data review, and reduction are listed below by 
analytical parameter. 

Internal Chain of Custody: 

Custody was maintained for all samples. 

Data Package: 

The enclosed data package contains the following sections: Case Narrative, 
Qualifier Flag Definitions, Chain of Custody, Cooler Receipt Checklist, GCJMS Volatile, 
GCJMS Semivolatile and Inorganic Analysis. 

This data package, to the best of my knowledge, is in compliauce with technical 
and administrative requirements • 

fc:tetr33906% 

Valerie Davis 
Project Manager 
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General Engineering Laboratories, Inc. 

DATA QUALIFIERS FOR ORGANIC ANALYSES 

Data Qualifiers used on Form ls or Certificates of Analysis (C Of A) follow the 
specifications set forth .in the tecbnica..I specifications of the most current CLP Statement of 
Work and are defmed as follows. 

Section I .Explanation Location 
A I The TIC is suspected aldol-condensation product. C of A. Form I. and EDD 
B / Analyte was detected in the associated method blank C of A. Form l, wd EDD 

as well as in the samole. 
c Pesticide a.aalyte has been confirmed by GCJMS. C of A, Form 1, and EDD 
D Analyte(s) quantified in an analysis peifonned at a C of A, Form l, and EDD 

secondary dilution factor. 
E Identifies compounds whose concentrations exceed che 

upper level of the calibration range of the instrument 
C of A. Form _l, and .c.uD 

for that specific analysis. 
1 This flag indicates an estimated value conceming C of A. .Form l, and EDD 

either, (I) estimating a concentration for tentatively 
identified compounds (TICs), or (2) analyte detected at 
a level less than the RDL or PQL and greater than or 
equal to the MDL. 

N Presumptive evidence based upon a mass spectral C of A, Form 1, and EDD 
librazy search to make a tentative identification of the 
analyte. 

NJ Analyte has been tentatively identified and the C of A. FoIDl 1, and EDD 
associated numerical value is estimated based upon 1: 1 
response factor to the nearest eluting internal standard. 

p Pesticide/PCB targec analyte that is greater than 25% C of A, .t::.ULJ, Form 1. 
difference for the detected concentrations between the 
two GC columns. 

u Compound analyzed for but not detected (sample C of A, Form l, and EDD 
quantitation limit bas been adjusted to reflect dilutions 
and percent moisture). 

x Other reporting flag as defined in report narrative. C of A. Form 1, and EDD 
** Laboratory Control Sample recovery outside of QC Summary Report 

acceptance limit. 

AJI .surrogacc recoveries and acceptance range.s are rcponcd at the bottom of Fonn 2 or C of A. 
Any ~covcries falling outside rhe acceptance range will be flagged with a ••. 

••• 

• 

• 
5 
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General Engineering Laboratories. Inc. 

DATA QUALIFIERS FOR JNORGAi.'llC At'fAL YSES 

Data Qualifiers used on Fonn ls or Certific:ues of Analysis (C Of A) follow the 
specifications set fonh in the cechnical specifications of the most current CLP Statemenr of 
Work and are defined as follows. 

Section Explanation Location 
E The qualifier that is used when the percent difference between the Fonn I. 

parent sample and its serial dilution's concentrations exceeds and EDD 
10%. The sample's concentracion must be greater than 50 times 
the IDUMDL for JCP (60IOBIILMO 3.0) or 100 times the 
absolute value of the preparation bJank's concentration (6020). 
However, if analyzing Il...MO 4.0 (ICP-MS), the parent sample's 
concentration must be 20 times the CRDL before the ••E" flag is 
annJied. 

* The qualifier thar is used to indicate thac the duplicate sample Form 1, 
analysis for an analvte is out of control. and EDD 
Correlation coefficient the Method of Standard Addition (MSA) Form 2, 
is Jess than 0.095. and EDD 

B The qualifier is used to indicate that the reported result fell above Form l, 
the IDLIMDL but below the CRDL. and EDD 

M The qualifier is used to indicate that the replicate injection Fonn I. 
readings of the GF AA sample analysis do not Bcoree within 20% and EDD 
relative standard deviation {RSD) or coefficient of variation (CV). 

N This qualifier is used to indicate that the matrix or pre-digested Form 1, 
spike sample recovery for an ana1yte is not within the specified and EDD 
control limit 

s The reported value was determined by the Method of Standard Fonn 1, 
Addition (MSA). and EDD 

u The analyte's result was less than the IDL/MDL C of A, Form I. 
and EDD 

w Post-digestion spike for GFAA analysis is out of control limits EDD, and 
(85%-115%). while sample results are less than 50% of the spike Form 5. pan 2 
absorbance. 

x Other reporting flag as defined in report narrative. Form I. 
and EDD 

** This qualifier is used to indicate that the Laboratory Control QC Summary 
Sample (LCS) recovery for an analyte is outside of the specified Report 
limits. 

All surrogate recoveries and acceptance ranges are reported :ir the bonom of Fonn 2 or C of A. 
Any recoveries faJling outside lhe acceptance range will be flagged with a••. 
AU flags do not apply to QC Summary and Cenific:ite of Analysis packages . 

6 



CHAIN OF CUSTODY RECORD 
p f age_o __ 

~4orn /. 
Clicnl Name/Facility Name SAMPLB ANALYSIS BOlllRE01 xl·--"' ··-to I...,. (y..,.. iAc - _,....i GC molho.!1 

u -h-..... ,.-;,, , ~ A.Jc.K I,,, c , I 
I JI I I t I Pl I I I I I I I I I iT 

t f tl ~ 1 I 1 eo11cc~by~mppny ue..,. t t .. '";:t 

I _:::r;r:,,' i! /.. ~,,. ~ ~/-a-. SA .: ,,. ,,,, w•" ;(_ I J . 
SAMPLE ID DATE TIM~ i ~~a II ~) 1 1 ! a if - l ! I ~ §1 • 

'1'1(11. hto'o I /I 1 Ill.I I I./ IP ~ b '"3 "2.. J 
I 

~ l 3 2 I . 
'-/V <7t..1'>1v{.Q lttc 111 (}(} / tl 10 

'f'I (7L."' n;. ,.y hi I ,, q ,,,, 11.//11 ~ b 3 z, I 

L) V1" 800 I ol I J ?, o,, /J*SD 

; 

Rlllllqullliedb1l o.tr. 1'llllel llealftilbJI RdaqlllilllldbJt Daiei 

/'"\ \ 
RellllqllllW ..,, 

H~ 'J!l'foo 
Times 

';!Ji'~ rA ~ Tar. .1---~-- IS:lf 6 A ~/~14 """~"b ' ~ ?.".m 15:cJo - 'J v -

White • sample collector 
,.......__,, 

Yellow = Ale Plak • with report •• • 

Ocuerul Engineering Laborntories, lnc. 
2040 Savage Rond 
Charleston, South Carolina 29407 
P.O. Box 30712 
Charleston, South Carolina 29417 
{843) 556-8171 

Use F '" P •• Che ba&i:\ 111 u1dk"llC whelhcr 
*1 s:nplo - ll1leml """"" pn:scivtd 

Remarks 

frl~Jr,·r r..;11"J., 
J• 

,., ... h : y ~11, /,,,..,,, ,,.~ ~J. e. 
f' , -\ tc::'.. \ f> & A"1 '==-

,,... . I a-I• "1• 

• 

s 
~ --c::: c: 

<:: 
r 
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• • • SAMPLE RECEIPT REVIEW 

SALll'LE Rl!YIEW cn1TERIA YES tlO lltA COMIAEHTSIOUALIFIERI 

t Were shipping c9nlalnor1 received lnlacl and sealed? II no, notify the P10Jecl Manager ...... - 1-

2 Wene chnln ol cuslody docu1nonls l11cludod7 ...... 
1-

..B. j) c.. 3 Shipping container le111pe1aluro(s) checked: ..... 
-- -.. Is lerni>erolu10 documented on Chain ot,Custody ..i---
6 Was shipping conlalner 1ampora1ure wllhln speclllcallons (4 +I· 2 C) II no, nollly Pro)ec:I Manager }5', L . 
G Are nny ol \ho 1111nplos klonUllod by \he client DI radloocUvo? · . " \.., -

Wuro lho snm11los smaunad Im rnclloncllvlly? "" - -
Wero Iha 1c1oonln\1 rosul11 <•background? If 101ul\1111e >background k\lorm RSO. v : - -

7 Wo10 chain ol cus\ocly dna\lmonll con'l\>lolod correc\ly? (In\\. 1l9nod, mGlch con\Q1nora) ..... 
8 Wo10 1nm1>10 conlnlnora rocalvad lnlncl nnd senlad? II no, nolKy lho Pro)ocl Managor ..... - -
9 Wo1e nll anm11lu conlnlnors 111oi1etly labolod? "' - - -10 Wom r.n11oc:l sn11111lo conlnlnors rocalvacl7 ""' ·-·· ------··-··-------------···--·--·--···--·--····-- ·- -- - --............... 
11 P1 osorvod si11111llos c.:huckoli lu1 1>1-1'1 \,,oo .. -
12 Ware samples preserved correclly? II no, nollly Pro)ocl Manager 

~-
13 Woro 1mn1>lo1 rooelved within holding Uln•? II No, nollfy Protool Manager ... I 

14 Were VO/\ vlnls lroe of headspace? 
""' 

15 l\RCOCll "" -
18 8001 .. . 

"" 
PM(A) Review: __________ _ 

Dale Reviewed: __________ _ 

Addlllonal Comments: 

.. 
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lA 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

BPA SAMPLE NO. • 

44GLM0601 
Lab Name: GENERAL ENGINEERING LABOR Contract: N/A 

Lab Code: N/A Case No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: {low/med) 

t Moisture: not dee. 

5.000 (g/ml) ML 

LOW 

GC Column: DB-624 ID: 0.25 (mm} 

SAS No.: N/A SDG No.: 33906 

Lab Sample ID: 33906001 

Lab File ID: SK130 

Date Received: 11/09/00 

Date Analyzed: 11/20/00 

Dilution Factor: 1.0 

Soil Extract Volume: (uL} ---- soil Aliquot volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND {ug/L or ug/Kg) UG/L Q 

1634-04-4-------tert-Butyl methyl ether 
71-43-2---------Benzene --
108-88-3--------Toluene 
106-93-4--------1,2-Dib_r_omo~e-t_h_a_n_e _________ __ 
100-41-4--------Ethylbenzene 
1330-20-7--- - - --Xylenes (tot-al_,),__ ____ _ 
91-20-3---------Naphthalene~---------------

FORM I VOA 

40.0 u 
5.0 u 
5.0 u 
5.0 u 
s.o u 
5.0 u 
5.0 u 

• 

• 
. OLM03 .O 
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• 

lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

44TB00101 
Lab Name: GENER.AL ENGINEERING LABOR. Contract: N/A 

Lab Code: N/A Case No. : N/A SAS No.: N/A SDG No.: 33906 

Matrix: (soil/water) WATER 

Sample wt/vol: s.ooo Cg/ml) ML 

LOW Level: (low/med) 

% Moisture: not dee. 

GC Column: DB-624 ID: 0 • 2 5 (mm) 

Soil Extract Volume: (uL) 

CAS NO. COMPOUND 

1634-04-4-------tert-Butyl methyl 
71-43-2---------Benzene 
108-88-3--------Toluene 
106-93-4--------1,2-Dibromoethaiie 
100-41-4--------Ethylbenzene 
1330-20-7-------Xylenes (total) 
91-20-3---------Naphthalene 

Lab Sample ID: 33906002 

Lab File ID: SK121 

Date Received: 11/09/00 

Date Analyzed: 11/20/00 

Dilution Factor: 1.0 

Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

ether 40.0 t1 
5.0 u 
5.0 u 
s.o t1 
5.0 u 
s.o t1 
5.0 t1 

• FORM I VOA OLM03.0 
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December 8, 2000 

Laboratory Identification: 

CASE NARRATIVE 
for 

Tetra Tech NUS, Inc. 
Charleston Naval Complex 

CharJeson, SC 
SDG#33955 

General Engineering Laboratories, Inc. (GBL) 

Mallin& Adc1ress: 

P0Box30712 
Charleston, SC 29417 

Emress Mail Delivery and Shim>lnc Add.real 

2040 Savage Rd 
Charleston, SC 29414 

Telephone Number; 

(843) 556-8171 

Summary: 

Sample receipt 

The samples arrived at General Engineering Laboratories, Inc. Charleston. SC on 
November 10, 2000 for environmental analyses. All sample containers arrived without 
any visible signs of tampering or breakage. All samples were delivered with chain of 
custody documentation and signatures. 

The following samples were received by the laboratory: 

Laboratory 
Identification 
33995001 
33995002 
33995003 
33995004 
33995005 

Sample 
Description 
44TB00201 
44GLM0201 
44GLM0101 
44GLM0401 
440LM0101D 

• 

• 

• 
2 



• 

• 

• 

Case Narrative: 

Sample analyses were con~cted using methodology as outlined in General 
Engineering Laboratories Standard Operating Procedures. Any technical or 
administrative problems during analysis, data review. and reduction are listed below by 
analytical parameter. 

Internal Chain of Custody: 

Custody was maintained for all samples. 

Data Pal'kage: 

The enclosed data package contains the following sections: Case Narrative, 
Qualifier Flag Definitions, Chain of Custody, Cooler Receipt Checklist, GC/MS Volatile, 
GC/MS Semivolatile and General Chemistry Analysis. 

This data package, to the best of my knowledge, is in compliance with technical 
and administrative requirements . 

fc:t.ctr33995% 

Valerie Davis 
Project Manager 
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General Engineering .Laboratories, Inc. 

DATA QUALIF.IERS FOR ORGANIC ANALYSES 

Data Qualifiers used on Fann ls or Cenificates of An3lysjs (C Of A) follow the 
specifications set forth in the technical spcdficalioos . of the most current CLP Statement of 
Work and are defined as follows. 

Section 
A 

c 
D 

E 

1 

NJ 

p 

u 

anatiou 

I 
Analyre was detecte in the associated method blank: 
as well as in the s le. 

.Analyte(s) quanti:fied in an analysis peaormed at a 
second dilution factor. 
Identifies <:ompounds whose cooceIJtrat1ons excee tbe 
upper level of the cab""bration .range of the instrument 
for that • c anal • • 
This a indicates an estunated v concemmg 
either, (1) estimating a concentration for tentatively 
identified compounds (l'ICs). or (2) analyte detected at 
a level less than the RDL or PQL and greater than or 

ual to the MDL 
Presumptive evidence based upon a mass 
Ubrary search to make a tentative identification of the 
anal 
Analyte has been tentatively iden · and the 
associated numerical value is estimated based npon 1: l 
r nse factor to the nearest elutin internal standard. 
PestiCJ target analyte JS greater thal1 
difference for the detected <:oncentraiions between tbe 
two GC columns. 
Compoun analyzed for but not detecte sample 
quantitation limit has been adjusted to reflect dilutions 
and rcent moisture}. 

boratory Control Sample recovery outside o 
ace ce limit. 

Location 
C of A. Fonn l, and D 
C of A. orm 1, and EDD 

of A,Fonn l, 

C of A. orm l~ and EDD 

AJI surrogate recoveries and acc:epumce ranges are reponed 11 the bou:om of Form 2 or Co( A. 
Any recoveries falling outside the accepmoce range will be flagged wim a ••. 

• 

• 

• 
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• 

• 

General Engineering Laborarories, Inc. 

DATA QUALIFIERS FOR INORGA1'1IC A.NALYSES 

Data Qualifiers used on Form ls or Certificates of AnaJysis (C Of A) follow the 
specifications ser fonh in the cechnicaJ specifications of rhe mosr current CLP Staremem of 
Work and are defined as follows. 

Section Explnnation Location 
E The qualifier chat is used when the percent difference between the Form I. 

parent sample and its seriaJ dilurion's concentrations exceeds and EDD 
I 0%. The sample's concentration must be greater than 50 times 
the IDI.JMDL for ICP (6010B/Il..MO 3.0) or 100 times the 
absolute vaJue of the preparation blanlc's concentration (6020). 
However, if analyzing IT.MO 4.0 (ICP-MS), the parent sample's 
concentration must be 20 times the CRDL before the ''E" flag is 
aoolied. 

... The quaJifier thac is used to indicate thai the duplicate sample Form 1, 
analysis for an analyte is out of control and EDD 

+ Correlation coefficient the Method of Standard Addition (MSA) Form 2, 
is less than 0.095. 

. 
and EDD 

B The qualifier is used to indicate that the reported result fell above Form 1, 
the IDI..IMDL but below the CRDL. and EDD 

M The qualifier is used co indicate chat the replicate injection Form l, 
readings of the GF AA s"ample analysis do not agree wichin 20% and EDD 
relative standard deviation (RSD) or coefficient of variation (CV). 

N 1bis qualifier is used to indicate chat the matrix or pre-digested Fonn 1 •. 
spike sample recovery for an analyte is not within the specified and EDD 
control limit. 

s The reported value was detennined by the Method of Standard Form 1, 
Addition (MSA). and EDD 

u The analyte's result was Jess than the IDUMDL C of A. Form 1, 
and EDD 

w Post-digestion spike for GFAA analysis is out of control limits EDD.and 
(85%-115%). while sample results are less than .50% of the spilce Form S. part 2 
absorbance. 

x Ocher reporting flag as defined in report narrative. Form I, 
and EDD 

** This quaJifier is used to indicate thar me Laboratory Control QC Summary 
Sample (LCS) recovery for an analyte is outside of rhe specified Report 
limits. 

All surrogate recoveries and acceptance ranges are reponed at the bonom of Fonn 2 or C of A. 
Any recoveries falling ourside the acceprance range will be flagged with a ••. 
All flags do not apply to QC Summary and Certif1c:11e o( Analysis packages • 
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Page_J_ of_!__ CHAIN OF CUSTODY RECORD 

Oeneral Engineering Labonuories, Inc. 
2040 Savage Rood 
Chnrlcston, South Carolina 29407 
P.O. Box 30712 
Charleston, South Carolina 29417 
(843) 556-8171 r:c::;;;u;q'::'c ~t N::";':a'::'rneJP~ac:-;:il~ity~N~am"".""e-----:-/ oJ-:,,:-~L:""':ic,=c-,'."':2:"""'T"--r-;;;sAM~PLE;;;;;AN~A ... ,L~:YS;;IS';;ORll;;-.UIUIR~ED~1~[) ."'.'"' ... :-..,~_.~.----'.":'"la~ ·-Irv:-, _-:11o=---.-. ....... -.,-lllllhach~--r-.:._U..:..._PGr_P_ln_die_boa_c1-.. -lllllal_rc_w_hcdlcr__ r 

(_ /..,,.,. '< j 'h;,,,. "-'~.Jc.J. c ... ~ v a I I I I I I I I I I I I I I I I I • ........ ... 111 ...... Mll'ar....-.t ' 

Collected by/Company ~ f' ~ f ~ t 1 ·I I ~ ~ 3 ~ '19 S",. ~ ~ 
~ \-( CA.. I~ c. "' f\Jv ~ I'""' ~ • g J S :i ~ j J! ~~ J j ~ ' ?' ~; ~ 

i--S_AM_~ __ Em __ ~DArTE_--+-T_I·M_E;~~~~~Ai~!-+-(~i;~~-+!~i~l+1_1~i~·_1+1~!-+-!~1~~+!~jt~~:~~-1-4 _____ R_e_m_ar_u ____ ~; 
'l<IT€rJ<;.!¢/ll,feu l/f'u I 2 L (e IF Bt A"1k ~ 

( 

I 
1, 

I . 

Diie: 

White = sample collector • Yellow=me Ptiak = with report • • 



·r--~~~~~~·~~~~~. 
SAMPLE RECEIPT REVIEW Da1e_.d_;_,,, , .... /Q...,1.._tJ_a ___ _ 

_,_,,, 
Client -'-1,{j,.-Pl''------~-

nccofvad hy __ ~~-'-~ ..... ~t1""' .. 
SAMPLE HEVIEW Cnlfl!IUA 'fl!S tlO lllA COMIAElllSIOUAllFlt:ns 

1 Wero shl1>1>fng conlnfnors recolvod lntncl and sealed? II no, nollly Ula Pro)ecl Manager ..... -
2 Woro cllal11 ol cuslotJy dooumonl1 lr1cludod? .... 
3 Shl\>i>\ny conlaine1 \emJ>e1a1u1o(s) checked: ..,, f>,o· c.. -- -
4 Is 1om1>0101uro docunionlocJ on Chnk1 ol Custody 

~ 

5 Wns shl(lf>lnu container lornporolure within spoclllcallons (4 +/· 2 C) II no, nollly Project Manaver ...... 

6 Alo ""Y ol lho snmplos ldon\Hlod by lho cDonl as rndloocllvo? ..!::.~ - -
Woro U111 su11111los sc:roonod fnr mdloncUvlly7 

" ---- ,.._ 
Woro tho scroonlnu rosulls <• back91ound7 II rosults aro > background lnlorm RSO ""' : - - -

7 Wo10 c\lllin ol c\1s\ody doC\11uon1s comploted cor1oc\ly'1 (Ink, 1\gnod, malch containers) .... -
0 Wero 911111(llo co111ah\oca 1ocnlvod lntnc\ and sealed? II no, notlly U11 Pcotec\ Manager v -
9 Wero nl snrnple conlatners 1>ro1>erly labeled? v - -
10 Wnto co11m:I sn11111ln conlnl1101s rocolvod7 . ....... ·--·-·----·-·------------·---··----·--····---····-- . ::: - --·- .. . --··. 
11 i>r 0101votl snn'4>1os chockod lur 1>M? -
12 Wore sa1n1llo11lloso111od correctly? II no, no\lly Protect Manager -13 Weta 1111mplos racelvad wllhln holding llm11? II No, noUly ProJoc\ Manager 

14 Woro VOA vials lroo ol hondspnco? -15 Al1COC# 

16 SIXlll 

PM(A) Oovlcw: ___ --------

Ontn nevlewcrl: __ 

/\d<filionnl Co1n111011ls: 

I 

-
,_ 

..... 

..!::: 

-
.... 

.. 
..... 
I 

v 

. ... 

• 
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1A BPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHBET 

44GLM0101 
Lab Name: GENERAL BNGINBERING LABOR Contract: N/A 

Lab Code: N/A Case No. : N/A SAS No.: N/A SDG No. : 33995 

Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

5.000 (g/ml} ML 

LOW 

% Moisture: not dee. 

GC Column: DB-624 ID: 0.25 (mm) 

Soil Extract Volume: {uL) ---

CAS NO. COMPOUND 

1634-04-4-------tert-Butyl methyl 
71-43-2---------Benzene 
108-88-3--------Toluene 
106-93-4--------1,2-Dibrornoethane 
100-41-4--------Ethylbenzene 
1330-20-7-------Xylenes (total) 
91-20-3---------Naphthalene 

Lab Sample ID: 33995003 

Lab File ID: 5K132 

Date Received: 11/10/00 

Date Analyzed: 11/20/00 

Dilution Factor: 1.0 

Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

ether 0.34 J 
13.7 
0.52 J 
5.0 u 

24.1 
156 
116 B 

FORM I VOA OLM03.0 

• 

• 

• 
28 



• 
lA EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

44GLM0101D 
Lab Name: GENERAL ENGINEERING LABOR Contract: N/A 

Lab Code: N/A Case No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/v.ol: 

Level: (low/med) 

%' Moisture: not dee. 

GC Column: DB-624 

5.000 (g/rnl} ML 

LOW 

ID: 0.25 {nun} 

Soil Extract Volume: ____ (uL) 

. CAS NO. COMPOUND 

SAS No.: N/A SDG No.: 33995 

Lab Sample ID: 3399500·5 

Lab File ID: 5K207 

Date Received: 11/10/00 

Date Analyzed: 11/21/00 

Dilution Factor: 1.0 

Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
{ug/L or ug/Kg) UG/L Q 

1634-04-4-------tert-Butyl methyl ether~---
71-43-2---------Benzene 
108-88-3--------Toluene----~--~--------

0.14 J 
7.0 

0.30 .... J--
106-93-4--------1, 2-Dibromoethane ------• 100-41-4--------Ethylbenzene 
1330-20-7-------Xylenes (tot_a_l_) __________ _ 
91-'20-3- - - - - - - - -Naphthalene ___________ _ 

s.o u 
12.2 --
89.3 ---
66.9 --

• FORM I VOA OLM03.0 

29 



lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: GENERAL ENGINEERING LABOR Contract: N/A 
44GLM0101DL 

Lab Code: N/A Case No. : N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

% Moisture: not dee. 

GC Column: DB-624 

5.000 (g/ml) ML 

LOW 

ID: 0.25 (mm) 

SAS No.: N/A SDG No.: 33995 

Lab Sample ID: 33995003 

Lab File ID: 5K205 

Date Received: 11/10/00 

Date Analyzed: 11/21/00 

Dilution Factor: 2.0 

• 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

1634-04-4-------tert-Butyl methyl ether 
71-43-2---------Benzene --
108-88-3--------Toluene 
106-93-4--------1,2-Dib_r_o_mo_e_t~h~a-n-e----------~ 

100-41-4--------Bthylbenzene 
1330-20-7-------Xylenes (tot-a~l~}-------------
91-20-3---------Naphthalene __________ ~--

FORM I VOA 

80.0 u 
11.9 D 
10.0 u 
10.0 u 
20.8 D 

147 D 
97.7 D • 

• OLM03.0 
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lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET • 44GLM0201 

Lab Name: GENERAL ENGINEERING LABOR Contract: N/A 

Lab Code: N/A Case No.: N/A SAS No.: N/A SDG No.: 33995 

Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

% Moisture: not dee. 

GC Column: DB-624 

5.000 (g/ml) ML 

LOW 

ID: 0.25 {mm) 

Lab Sample ID: 33995002 

Lab File ID: SK131 

Date Received: 11/10/00 

Date Analyzed: 11/20/00 

Dilution Factor: 1.0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: {uL 

• 

• 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

1634-04-4-------tert-Butyl methyl ether 
71-43-2---------Benzene ~---
108-88-3--------Toluene 
106-93-4--------1,2-Dib-r-om_o_e_t~h~an~e~~-------

100-41-4--------Ethylbenzene 
1330-20-7-------Xylenes (tot_a_l_)----~~~-
91-20-3---------Naphthalene ____ ~~~~~-

FORM I VOA 

40.0 u 
0.16 J 
5.0 u 
5.0 u 

0.15 J 
5.0 u 
5.0 u 

OLM03.0 
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lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

44GLM0401 
Lab Name: GENERAL ENGINEERING LABOR Contract: N/A 

Lab Code: N/A Case No. : N/A SAS No.: N/A SOG No. : 33995 

Matrix: (soil/water) WATER 

Sample wt/vol: 5.000 (g/ml) ML 

LOW Level: (low/med) 

% Moisture: not dee. 

GC Column: DB-624 ID: 0.25 (mm) 

Soil Extract Volume: (UL) 

CAS NO. COMPOUND 

1634-04-4-------tert-Butyl 
71-43-2---~-----Benzene 

methyl 

108-88-3--------Toluene 
106-93-4--------1,2-Dibromoetfuirie 
100-41-4--~-----Ethylbenzene 
1330-20-7-------Xylenes (total) 
91-20-3---------Naphthalene 

Lab Sample ID: 33995004 

Lab File ID: SK206 

Date Received: 11/10/00 · 

Date Analyzed: 11/21/00 

Dilution Factor: 1.0 

soil Aliquot volume: (UL 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

ether 5.4 J 
12.6 
7.0 
s.o u 

13.8 
67.6 
53.9 

FORM I VOA OLM03.0 

• 

• 

• 
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lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

44TB00201 
Lab Name: GENERAL ENGINEERING LABOR Contract: N/A 

Lab Code: N/A Case No. : N/A SAS No.: N/A SDG No.: 33995 

Matrix: (soil/water) WATER 

Sample wt/vol: 5.000 (g/ml) ML 

LOW Level: {low/med) 

% Moisture: not dee. 

GC Colunm: DB-624 ID: 0 .25 (mm) . 

Soil Extract Volume: ____ (UL) 

CAS NO. COMPOUND 

1634-04-4-------tert-Butyl 
71-43-2---------Benzene 

methyl 

108-88-3--------Toluene 
106-93-4--------1,2-Dibromoethane 
100-41-4--------Ethylbenzene 
1330-20-7-------Xylenes (total) 
91-20-3---------Naphthalene 

Lab Sample ID: 33995001 

Lab File ID: SK122 

Date Received: 11/10/00 

Date Analyzed: 11/20/00 

Dilution Factor: 1.0 

Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

ether 40.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
s.o u 

FORM I VOA OLM03.0 
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September 22, 2000 

Laboratory Identification; 

CASE NARRATIVE 
for 

Tetra Tech NUS, Inc. 
Naval Weapons Station (NWS) 

Charleson, SC 
SDG#30170 

General Engineering Laboratories, Inc. (GEL) 

Mailing Address: 

P0Box30712 
Charleston, SC 29417 

Exvress Mail Delivery and Shipping Address: 

2040 Savage Rd 
Charleston, SC 29414 

Telephone Number; 

(843) 556-8171 

Summan: 

Sample receipt 

The samples arrived at General Engineering Laboratories, Inc. Charleston, SC on 
June 22, 2000, for environmental analyses. All sample containers arrived without any 
visible signs of tampering or breakage. All samples were delivered with chain of custody 
documentation and signatures. 

The following samples were received by the laboratory: 

Laboratory 
Identification 
30170001 

30170002 
30170003 
30170004 
30170005 
30170006 

Sample 
Description 
43SLB0510 
42SLB1103 
43SLB0110 
43SLB0310 
43SLB0310D 
43SLB0210 

GENERAL Bl'GINEER.ING LABORATORIES 
'Dn u~v '2Ml'l • l"'h....i- c:r ")OA 1'7 • ?n.11\ C:ovo,.. Vn..t • ?Odll'7 

• 

• 

• 
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• 

• 

• 

30170007 
30170008 
30170009 
30170010 
30170011 
30170012 
30170013 
30170014 
30170015 
30170016 
30170017 
30170018 
30170019 

Case Narrative: 

42SLB0203 
42SLB0303 
42SLBOS02 
42SLB0602 
42SLB0102 
42SLB1203 
42SLB1203D 
43SLB0402 
43SLB0410 

421DW00101 
42SLB1603 
42SLB0803 
42SLB0502M 

Sample analyses were conducted using methodology as outlined in General . · 
Engineering Laboratories Standard Operating Procedures. Any technical oc 
administrative problems during analysis, data review, and reduction are listed below by 
analytical parameter. 

Internal Chain of Custcpd!: 

Custody was maintained for all samples. 

Data PackaB= 

The enclosed data package cont.ams the following sections: Case Narrative. 
Qualifier Flag Definitions, Chain of Custody, Cooler Receipt Checklist, and GCJMS 
Volatiles and GC/MS Semivolatile Analysis, DRO. Inorganic Analysis and CJeoteclmical 
Analysis. 

This data package, to the best of my knowledge, is in comp1iance with technical 
and administrative requimnmts. 

fc:tctr30170% 

Valerie Davis 
Project Manager 

GENERAL ENGINBBRINO LABORATORIES 
PO 'Rn'.f 1'Y11?. • r.lmrlMlnn ~r. ?.9417 • ?il40 !\avape Road • 29407 
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- Gene.-.U Engineering Laboratories, Inc. 

DATA QUALIFiERS FOR ORGANIC ANALYSES 

Dara Qualifiers used on Form ls or Certific:ues of Analysis (C Of A) follow the 
soeciiications set forth in the re---.Jmical sneciiic3tions of the most CUIJe:lc O..P Stacement of 
Work and are defined as follows. • 

Section 
A 
B 

c 

E 

J 

N 

p 

u 

.... 

Explanation 
I The C is suspec".ed aldol-<:ondensation prodllCL 

I Analyte was de~ in the associmed method blank 
as well as in the sample. 

Analyte(s) quantified in an analysis peifonned at a 
secon dilution factor. 
Identifies.compounds whose coocentrations exceed the 
upper level of the calibration range of the insuument 
for that • analysis. 

. Th:iS flag indicates an estimated value concemmg 
either, (1) estimaring a concentration for tentatively 
identified compounds (TICs). or (2) analyte detected ai 
a level less than the RDL or PQL and greater than or 

to the MDL 
PresuIIlptive evidence based upon a mass spectral 
ll"brary search to make a tcntalive identificalion of the 
anal . 
Analyte bas been tentatively iden and the 
associated numeric31 vaJue is estimated based upon 1: 1 

onse factor to the nearest elutin internal standan:L 
Pesticide/PCB target analyte that is gn:ater than 
diffezcnce for the detected coucemrations between the 
two GC columns.. 
Compound an yzed for but not detceted (sample 
quantitatioitlimit has been adjmted to reflect dilutions 
and ent moisuue). 

LabOiifory outrol amp e recovery outside of 
e limit 

Loc:liion 
C of A. Form I. and 
C of A. Form 1. and 

I o A. Form 1. and 
C of A. FoIID l, and 

Cof A. 

Cof A. 

AJJ swrogate recoveries and accepmnc:e ranps are reponaf a1 the boaom of Form 2 or C of A. 
Any rcc::overic::s falling outside lhc ac::cpqnce range will be flagged wilb a ••. 

• 

• 

• 
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General Engineering Llboratories. Inc. 

DATA QUALIFIERS FOR INORGANIC ANALYSES 

Data Qualifiers used on Form Is or Certific:ues of Analysis (C Of A) follow lhe 
specificntions sec fonh in the technical specifications of the most c-.urent CLP Stacemem of 
Work and are defmed as foJJows. 

Section I Explanation Location 
E The qualifier rbat is used when the percent difference between the Form I. 

parent sample and ics serial dilution's concencrations exceeds an~EDD 
10%. The sample· s concencration must be greater than 50 times 
the IDUMDL for ICP (6010B/lL'AO 3.0) or 100 times the 
absolute value of the preparation blank' s concentration .(6020). 
However. if analyzing II.MO 4.0 (ICP·~). the parenc sample's 
concentration must be 20 times lhe CRDL before die .. E" flag is 
aoplied. 

* The qualifier chat is used co indicate chat the duplicate sample Form 1. 
analysis for an analyte is ouc of conaoJ. and EDD 

• + Correlation coefficieor the Mclhod of Standard Addition (MSA) Fonn2.· 
is less tban 0.095. and EDD 

B The qualifier is used to indicacc thac the rcponed result fell above Form 1. 
the IDUMDL bur below the CRDL ... .. and EDD 

M • The qualifier is used to indicace that the replicate injection Form 1. 
readings of the GFAA sample analysis do nor agree within 20'J, and EDD 
relative standard deviation (RSD) or coefficient of variation (CV). 

N This qualifier is used to indicate chat the matrix or pre-digested Form 1. 
spike sample recovery for an analyte is not within the specified and EDD 
control limit. .. 

s The reponed value was dctcnnincd by die Mclhod of Srandard Form 1. 
I 

Addition (MSA). and EDD I 

u The analyte's result was less than cbe IDUMDL C of A. Form l, 
and EDD 

w Post..Wgestion spike for GF AA analysis is ouc of conaol limits EDD.and 
(8S%-l lS%). while sample results are less than 5~ of che spike Form S. pan2 
absorbance. 

x Ocher reponing flag as defined in n:pon narrative. Form 1. 
and EDD 

•• This qualifier is used lO indicate chat the Laboratory Conuol QCSwnmary 
Sample (LCS) recovery for an anaJyte is outside of the specified Report 
lirnitS . 

• AJI surropce recoveries and acceprancc ranges arc n:poncd at rhe boaom o( Form 2 or C of A. 
Any recoveries raJJing outside the accepl3ftCe ranp will be flag..-ed wirh a ••. 
AJI flags do llOl apply to QC Swnmaiy and Ccnific:alc of Analysis packages. 

6 
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General Engineering Lubomlorics, Inc. 
2040 Savage Road 

Page_j_ of__!__ CHAIN OF CUSTODY RECORD Cmleston, South Carolina 29407 
P.O. Box 30712 

Client NameJl;~ilitv N•me ,, ~ I L IAMPLliAHALYSJSREOUllU!Dhll.---._to-'"' 

'• . . ,•r :. 

'hQ/~;;:.~- ·-·-- ( (,,~ B ' f t . . . I 
Collected by~ ~ : ~ · 1 · · 1- · -r.,,n:.. .e..cl. N~S ~ · f ·~ ·· .·: J j 

SAMPLEID DATE TIME ~~3! ! ~ It .. ~) I 11 I ! I 

Y2fLtall¢>llil'- 00 l4>8r;fll M 11 /I 11 
~ 

.I 'f 2t;L(/(j)2f:1!. rPt1291 IV l/ 11 ,,. ··~ 
)
1 '/2.JJ. 8i.Ps cf>~ <JB11~ t t/ I I 3 
;)Y2~L~ 1'~~~ ,t¥Jtl# ~ 1141 f 1 
ti <12~1.. 9¢'fl2 t1?.zt111~ \I 11 ··3 
~ 't .lSJ. 9¢1~2. !t19k I~ 41 l 3 
~ 

ti ttlS L 612Q)j ltt~'> I I~ I I l. :11 

Cmleston, South Carolina 29417 
(843) 556-8171 

or lllllllada I u. P ... P ii ... llou1 ra iicllcae wllc1llcr 
I I I I I I I I I • lllllf(c-111-hadlor.....,...i 

i :r -~f ..... 1 'l. f""" ~ I! l!J ~ \C Remarks ~ 
' . 

~ jll'lfv~l''i- • j2. C,.g(3 
a.-.~ ""'" µc:.~h" k , I ' 

' {',4-,. ~~ '0 plt.1.( 
,_ ..... ,.....,""' _,_,,,.., ........ 2. IV'H· 

I 

~ l/2~L1111 cl JC. -~~ ~ l/ ( .) . Vt t' ._, h • f ~ ' 
• '/.1SL 81'4>3 1 it,129 1 C. I · 1 · . I I v'a~ h .. 1- ( i 
~lv2 St €d>i(l.1j ) IJP'S1s6 I I~ II' 111 I I I l.3 I I I I ··I I I I I I I I / I v'~'1 1,v-1--7 
~'Y2SL(3 <JS/J2 M 14l'1# I I~ 11 &I 2. I I I ·_ I ·· 1'6 I I I I I I . I I I I I I /)'>5 /nS L> 

, 

. lf-Vi?1k ,~ ' 'J'/Z. FL qq/dfl + ~1J-1 ~lq~1 ./3 
• 

1./3. TL ~ill/Iii 'i i.t1i,~a; 1 ~~13 "'3 ~ .............. .,. 
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General Engineering 
Soils Testing Laboratory 

GRAIN-SIZE ANALYSIS 

Sample No. lf2SL& "!~ 
Boring No. --=3~0 ...... U;t,-+-O~O.:..i...1~..___-

Project No. _~_:l-..;...."..;::.OO~l/0:....--0_· __ 
Location ---------

Depth ------
Description of Sarn~le --------------------
Tested By C., $9 na; J Date ---"-7 __ 7-.iOO~---

(1) (1) Weight of air dried sample g, Can no. 

1-/y~ose,opic Moisture Determination 
(2) Can no.G 
(3) Can weight 3=. JS g 
(4) Weight of can & air-dried soil ZTiJO g 
(5) Weight of can & oven dried soil _ • 3S g 

S,ieve Analysis of Fine Aggre2ate 

Sieve Size Weight Retained (g) 

No.10 3,22 
No. 20 2 
No.40 

No.60 

No. 100 

No. 200 

Sieve Ana/ysis of Coarse A~gregate 

Sieve Size Weight Retained (g) 

3 in. / 
2 in. / 

11/2 in. / 
1 in. I 

3/4 in. / 
·318 in. / 
No.4 / 

15 



• 

Elapsed Time, 
Actual 

Temperature, 
Date Tune Hydrometer 

T,min. °C 
Readin2 

<!/~!~ l/oo 0 -- --
l 

llOL. 2 /,Orf 24-

\ Hos 5 r.ol G 2Lf- • 
\ HI$ IS l,OJS 2'+ 
) 1/30 30 t,015 21..f 

7 1200 60 /)O/ S 2lf 
i 1s1a 250 /,o I tf ·2<+ ~ 

~/3//60 /Joo 1440 Lor~ 1-t 

• 
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• 

• 

General Engineering 
Soils Testing Laboratory 

GRAIN·SIZE ANALYSIS 

Sample No. 4-'2 SLB 0i~3 Project No. fe±,-oottoo 
Boring No. 3ci !;tOOIY, Location --------
Depth -------
Description of Sample ----------::::r~~...,..-----
Tested By C. Sa~W Date ~ /31 Zoo 

@ (1) Weight of air dried sample I (lf .~~ g , Can no. 3G 
Izygrascopic Moisture Determination 

(2) Can no. 4d 
(3) Can weight ? 1 I j g 
(4) Weight of can & air-dried soil %, Otf g 
(5) Weight of can & oven dried soil 3$, 11 g 

Sieve Analysis af Fine Aggreeate 

Sieve Size 

No.10 

No.20 

No.40 

No. 60 

No. 100 

No. 200 

Sieve Anazysis o.f Coarse Aggre~ate 

Sieve Size Weight Retained (g) 

3 in. / 
2 in. / 

1 1/2 in. / 
1 in. / 

3/4in. / 
318 in. / 
No.4 I/ 

17 



• 

Elapsed Time, 
Actual 

Temperature, 
Date Time Hydrometer 

T,min. °C 
Readin2 

<l 30/oo ~OS3 0 ' -- --
( loss 2 /,Ob/ 24-j 

\ {6SC6 5 1.02..G 2-~ • 
\ 11 o'6 15 1.02s 2't 
) //23 30 I. 01'+ 2'-f 

I llS3 60 /,022 24' 
\, 1So3 250 /,02- l 2.'+ 

g/31/06 /OS3 1440 1.020 2-lf 

• 
18 
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8pMlllD emar ~ Nllw11o LL,. PL'lo Pl'll 
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--- .. 

% SANO = 73.8 

%SILT=6.4 

%CLAY= 21.0 

GRADATION CURVES 

• 
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311 
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40 I 

~ 
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~ 60 
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-0 

90 

100 
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PlllllCI CIXl8 tetr00400 

Plllj8GIN- Tetratech 
CNC Zone C&H UST 

BmtlgNo. 

Dlllll September 11, 2000 
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0.1 OJlll 0.01 0.00& 0.001 

I I Gl'IAV!L I MND I SILTOAClAY I COB.E8 CXWllll! I PIM! - I M!DUI I Fill! 
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GRADATION CURVES 1111111 September 11. 2000 
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• 
GEOTECHNCAL SPREADSHEET 
Project Numbr. m1l>0400C 
SlrnpleNumbr. 42SLl180S 
8Grtng Numbr. NA 
l..oc8ttan: 

HYGROSCOPK: MOISTURE CONllNT Dlll!IMINATICIN 
weight of tOUI air dried....... 95.71 
weight of conbfner + ~ .._ 2.7,9 
Might of cantalllll' + ......... .... 27.15 
weld* of_.....,_ 7.15 

weight of wat- 0.55 
well# of cM!n-drled ... 2.0.Z. 
--of •-ctled loll- 20.75 '"'OICGjllll mallUn aarnictlan f8alaoill 0.97 
weight of IMlt-Cttld ._..far twdht. ...._ 92.H 

GRAIN SIZE ANALYSIS 
wd!lf'lt of IMIMlrled ..... 92.18 

Sine t# WllFt Ret. Wlllgllt '-cl .. it..!no 
4 0 92.16 100.0 

10 S.Zl 89.&4 96.5 
20 1.72 87.92 94.7 
40 US 15.89 92.S 
60 4.4 81.29 87.5 

100 S0.9Z S0.'7 54.2 
200 ZS.17 24.SO 26.4 
Pll'I 24.5 0.00 0.0 

HYDROMEIER ANALYSIS 
WelGht IZ.88 
SI 2.60 

ACIUAL CIOMPOSfM 
19E IEADlil8 ,..., amECnCIN 

z 1.017 24 O.ool7S 
5 1.018 24 0.00275 

15 1.015 24 0.00275 
so 1.015 Z4 0.00275 
eo 1.015 Z4 0.00275 

ZIG 1.014 24 0.00275 
1440. 1.0\S 24 OJIQ27S 

• • 

R L8l81ll IC DIAMETER , 
1.01425 11.1 0.0132.1 .03208 24.9 
1.Q13ZS 12.1 0.01321 .ozosz 23.2 Z.60 0.01337 
1.01225 12.3 0.01321 .01191 21.4 ZJl2 0.01329 
1.01225 12.J 0.01321 .00847 21.4 Z.65 0.01317 
1.01225 12.1 0.01321 .00599 21.4 
1.C>11ZS 12.1 0.01321 .00291 19.7 
1-01025 12.1 0.01321 .00125 17.9 

23 



GEOTECHNICAL SPREADSHEET 
Project Number: TE11t00400C Depthl 
s.npte ttnber: 42SUl080S 
Boring Numblr: NA 

T-.d By: C. s.ndll 

l.omtlGn; Dlt« 9/11 IOO 

HYGR06COPIC NOIS'T1ME CONTENT DETEllNINATION 
weight of totll .. dried........ 114.99 
weloht of container + *"died llOll- 36.04 
weight of oontllner + oven-dried aclll• 35.11 
weight of oontll... 7.19 

weight of.__ 0.93 
Wllght of oven-dried IOll• 27 .92 
Mlfaht of llr-drled IOllw 28.85 
llQrOHaplc mallbl'e carr-=tton fllctar- G.97 
-.lght ol ov......,....,. far tg.ch. ..... f 11.54 

8RAIN SIZE ANALYSIS 
Might of oven-clrfld ample. 111.54 

Sieve tt. Wlllht Rel:. W81ght PlllHd "~ 
4 0 111.54 100.0 

10 0.55 110.99 99.S 
20 2.72 108.27 97.1 
40 4.5 103.77 93.0 
60 11.44 92.SS 8Z.8 

100 SS.71 51.57 S0.7 
200 13.S 1 43.Cll 31.1 
Pl" 4S.Cl6 0.00 0.0 

HYDROMEm ANALYSIS 
wight 111.54 
sa 2.10 

AcruAI.. CXJMIOSl1! 
TINE READll& lBIP. ClllRCIJON R z 1.027 24 0.00275 1.02425 

s 1.026 24 0.00275 1.02325 
15 1.0ZS 24 0.00275 1.02225 
30 1.D24 24 0.00275 1.02125 
60 1.0ZZ 24 O.ooz75 1.01925 

250 1.o21 24 0.00275 1.01825 
1440 1.02 24 lt.CIOZ75 1.01725 

• 

LENl1M IC DIAMETER p 
9.1 0.01321 .02825 35.3 
9.4 0.01321 .01812 33.9 
9.7 0.01321 .01061 32.4 
9.9 0.013Z1 .007&0 31.0 

10.S 0.01321 .oossz 28.0 

2.60 0.01337 
2.62 0.01329 
2.65 0.01317 

10.7 0.01521 .00274 26.6 
11.0 0.01321 .00115 25.1 

• • 24 
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• 

1A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

I 

42IDW00101 
Lab Name: GENERAL ENGINEERING LABOR Contract: N/A 

Lab Code: N/A Case No.: N/A 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

Level: (low/med) 

4.9 (g/mL) G 

LOW 

t Moisture: not dee. 15 

GC Column: DB-624 ID: 0.25 (mm) 

SAS No.: N/A SDG No.: 30170 

Lab Sample ID: 30170016 

Lab File ID: 1Y522 

Date Received: 08/25/00 

Date Analyzed: 09/01/00 

Dilution Factor: 1.0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

71-43-2---------Benzene 108-88-3--------Toluene _________ _ 
100-41-4--------Ethylbenzene 
1330-20-7-------Xylenes (tot-a~l~)~~~~~~ 
91-20-3---------Naphthalene ______________ ___ 

FORM I VOA 

6.0 u 
0.37 J 
0.30 J 

6.0 u 
3.6 JB 

OU03.0 

44 



lA EPA SAMPLE 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

42SLB0102 
Lab Name: GENERAL ENGINEERING LABOR Contract: N/A 

Lab Code: N/A Case No.: N/A SAS No.: N/A SOO No.: 30170 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

Level: (low/med) 

5.6 (g/mL) G 

LOW 

% Moisture: not dee. 20 

GC Column: DB-6.24 ID: 0. 25 (mm) 

Lab Sample ID: 30170011 

Lab File ID: 1Y519 

Date Received: 08/25/00 

Date Analyzed: 09/01/00 

Dilution Factor: 1.0 

• 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAB NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

71-43-2---------Benzene.~-----------------------108-88-3--------Toluene. __________________ __ 
100-41-4--------Ethylbenzene _______________ _ 
1330-20-7-------Xylenes (tota!) _____ ~------
91-20-3---------Naphthalene ____ ~~--------

FORM I VOA 

5.6 u 
5.6 u .. 
5.6 u 
5.6 u 
5.6 u • 

• 
0 .03.0 

45 
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• 

• 

lA 
'I 

EPA SAMPLE 1i 0. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

42SLB0203 
Lab Name: GENERAL ENGINEERING LABOR Contract: N/A 

Lab Code: N/A Case No.: N/A SAS No.: N/A SDG No.: 30170 

Matrix: {soil/water) SOIL 

Sample wt/vol: 

Level: (low/med) 

5.7 (g/mL) G 

LOW 

% Moisture: not dee. 12 

GC Column: DB-624 ID : 0 • 2 5 (mm) 

Lab Sample ID: 30170007 

Lab File ID: 1Y515 

Date Received: 08/25/00 

Date Analyzed: 09/01/00 

Dilution Factor: 1.0 

Soil Extract Volume: ____ (uL) Soil Aliquot Volume: (UL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND {ug/L or ug/Kg) UG/KG Q 

71-43-2---------Benzene 
108-88-3--------Toluene----------
100-41-4--------Ethylbenzene 
1330-20-7-------Xylenes (tot-a .... 1..-) ------
91-20-3---------Naphthalene _______ _ 

FORM I VOA 

5.0 u 
5.0 u 
5.0 u 
s.o u 
s.o u 

OLI 03. 0 

46 



lA 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE ~O. 

Lab Name: GENERAL ENGINEERING LABOR 

Lab Code: N/A Case No.: N/A 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

Level: (low/med) 

5.0 (g/mL) G 

LOW 

% Moisture: not dee. 13 

GC Column: DB-624 ID: 0.25 (mm) 

42SLB0303 
Contract: N/A 

SAS No.: N/A SDG No.: 30170 

Lab Sample ID: 30170008 

Lab File ID: 1Y516 

Date Received: 08/25/00 

Date Analyzed: 09/01/00 

Dilution Factor: 1.0 

• 

Soil Extract Volume: (UL} ---- Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

71-43-2---------Benzene 
108-88-3--------Toluene----------------
100-41-4--------Ethylbenzene 
1330-20-7-------Xylenes (tot-a~l~)-----------
91-20-3---------Naphthalene · ----------------

FORM I VOA 

9.1 ---
7.2 --
2.6 J 
3.4 J 
5.8 u • 

• 
0Ll~03. 0 
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lA 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE ,0. 

42SLB0502 
Lab Name: GENERAL ENGINEERING LABOR Contract: N/A 

Lab Code: N/A Case No. : N/A 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

Level: (low/med) 

5.2 (g/mL) G 

LOW 

% Moisture: not dee. ll 

GC Column: DB-624 ID: 0. 25 (nm) 

SAS No.: N/A SDG No. : 3 0 l 7 0 

Lab Sample ID: 30170009 

Lab File ID: 1Y517 

Date Received: 08/25/00 

Date Analyzed: 09/01/00 

Dilution Factor: l.O 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL ----

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

71-43-2---------Benzene. ___ ~------
108-88-3--------Toluene. _________ _ 
100-41-4--------Ethylbenzene 
1330-20-7-------Xylenes (tot_a_l_) _____ __ 
91-20-3---------Naphthalene ________ __ 

FORM I VOA 

5.4 u 
5.4 u 
5.4 u 
5.4 u 
5.4 u 

OLH03.0 

48 



lA 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: GENERAL ENGINEERING LABOR Contract: N/A 

EPA SAMPLE 10. • 
42SLB0502M~, 

Lab Code: N/A Case No. : N/A 

Matrix: (soil/water} SOIL 

Sample wt/vol: 

Level: (low/med) 

5.1 (g/mL} G 

LOW 

% Moisture: not dee. 10 

GC Column: DB-624 ID : 0 . 2 5 (mm) 

SAS No.: N/A SDG No.: 30170 

Lab Sample ID: 30170019 

Lab File ID: 1Z209 

Date Received: 08/25/00 

Date Analyzed: 09/05/00 

Dilution Factor: 1.0 

Soil Extract Volume: ____ (uL) Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

71-43-2---------Benzene 
108-88-3--- - - - - -Toluene·----------
100-41-4- - - - - - - -Ethylbenzene 
1330-20-7-------Xylenes (tot-a~l~)-----~ 
91-20-3---------Naphthalene _______ ~ 

FORM I VOA 

5.5 u 
5.5 u 
5.5 u 
5.5 u 
5.5 u • 

• OLM03.0 
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lA 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE 0. 

Lab Name: GENERAL ENGINEERING LABOR Contract: N/A 
42SLB0602 

Lab Code: N/A Case No.: N/A 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

Level: (lo\tl/med) 

5.2 (g/mL) G 

LOW 

t Moisture: not dee. 11 

GC Column: DB-624 ID: 0.25 (mm) 

SAS No.: N/A SDG No.: 30170 

Lab Sample ID: 30170010 

Lab File ID: 1Y518 

Date Received: 08/25/00 

Date Analyzed: 09/01/00 

Dilution Factor: 1.0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

71-43-2---------Benzene 5.4 u 
108-88-3--------Toluene 5.4 u 
100-41-4--------Ethylbenzene 5.4 u 
1330-20-7-------Xylenes (total} 5.4 u 
91-20-3---------Naphthalene 5.4 u 

FORM I VOA 0 3.0 

50 
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lA 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE ~O. 

Lab Name: GENERAL ENGINEERING LABOR 

Lab Code: N/A Case No. : N/A 

Matrix: {soil/water) SOIL 

Sample wt/vol: 

Level: (low/med) 

4.6 (g/mL) G 

MED 

t Moisture: not dee. 15 

42SLB0803· 
Contract: N/A 

SAS No.: N/A SDG No • : 30170 

Lab Sample ID: 30170018 

Lab File ID: 1Z211 

Date Received: 08/25/00 

Date Analyzed: 09/05/00 

Dilution Factor: 1.0 

• 

GC Column: DB-624 

Soil Extract Volume: 

ID: 0. 25 (mm) 

10000 (UL) Soil Aliquot Volume: : 00 (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/K!3 Q 

71-43-2---------Benzene _____________________ ~ 
108-88-3--------Toluene 
100-41-4--------Ethylbe_n_z-en_e ___________ ~--~ 
1330-20-7-------Xylenes (total) __________ __ 
91-20-3---------Naphthalene. ______________ __ 

FORM I VOA 

638 u 
80.3 J 
2050 

638 -u---
4940 ....;_ __ _ 

0 03.0 

• 

• 
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• 

lA EPA SAMPLE bio. 
VOLATILE ORGANICS ANALYSIS DATA SHEET I 

Lab Name: GENERAL ENGINEERING LABOR 

Lab Code: N/A Case No.: N/A 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

Level: (low/med) 

4.7 (g/mL) G 

MED 

% Moisture: not dee. 14 

GC Column: DB-624 

42SLB1203 I 
Contract: N/A 

SAS No.: N/A SDG No.: 30170 

Lab Sample ID: 30170012 

Lab File ID: 1Z212 

Date Received: 08/25/00 

Date Analyzed: 09/05/00 

Dilution Factor: 1.0 

Soil Extract Volume: 

ID: 0.25 (mm} 

lOOOO(uL) Soil Aliquot Volume: 00 (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg} UG/KG Q 

71-43-2---------Benzene. ________ ~-----
108-88-3--------Toluene 
l 00-41-4 - - - - - - - -Ethylbe_n_z-en_e __________ _ 
1330-20-7-------Xylenes (total) __ ~----
91-20-3---------Naphthalene. _________ ___ 

FORM I VOA 

615 u 
94.9 J 730 __ 
75.3 J 
1880 --

. 0 03 .o 
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lA EPA SAMPLE 1
1
JO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: GENERAL ENGINEERING LABOR Contract: N/A 
42SLB1203DI 

Lab Code: N/A Case No.: N/A 

Matrix: (soil/water} SOIL 

Sample wt/vol: 

Level: (low/med} 

5.6 (g/mL) G 

MED 

% Moisture: not dee. 14 

GC Column: DB-624 

SAS No.: N/A SDG No.: 30170 

Lab Sample ID: 30170013 

Lab File ID: 1Z213 

Date Received: 08/25/00 

Date Analyzed: 09/05/00 

Dilution Factor: 1.0 

• 

Soil Extract Volume: 

ID: 0.25 (nun) 

lOOOO(uL) soil Aliquot Volume: JOO(uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

71-43-2---------Benzene 
108-88-3--------Toluene~~~--------------

100-41-4--------Ethylbenzene 
1330-20-7-------Xylenes (tot-a~l~)--~---------
91-20-3---------Naphthalene ______________ ~ 

FORM I VOA 

521 u 
89.6 J 
119 0 .,,,,.___ 

521 u 
3340 --

OLN03. O 

• 

• 
53 



• 

• 

• 

I 

lA EPA SAMPLE D 0. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

42SLB1603 
Lab Name: GENERAL ENGINEERING LABOR Contract: N/A 

Lab Code: N/A Case No.: N/A 

Matrix: (soil/water} SOIL 

Sample wt/vol: 

Level: (low/med) 

5.5 (g/mL} G 

MED 

% Moisture: not dee. 15 

SAS No.: N/A SDG No.: 30170 

Lab Sample ID: 30170017 

Lab File ID: 1Z214 

Date Received: 08/25/00 

Date Analyzed: 09/05/00 

Dilution Factor: 1.0 

' 

GC Colunm: DB-624 

Soil Extract Volume: 

ID: 0.25 (mm) 

lOOOO(UL) Soil Aliquot Volume: ~OO{uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

71-43-2---------Benzene 
108-88-3--------Toluene--------------------------~ 
100-41-4--------Ethylbenzene 
1330-20-7-------Xylenes (tot-a~l-)~---------------
91-20-3---------Naphthalene ______________ __ 

FORM I VOA 

537 u 
537 u 
165 J 

64.4 J 
863 ---

OLM03.0 

54 



1B 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE 0. • 

42IDWOOlOl 
Lab Name: GENERAL ENGINEERING LABOR 

Lab Code: N/A Case No.: N/A 

Contract: N/A 

SAS No.: N/A SDG No.: 30170 

Matrix: (soil/water) SOIL Lab Sample ID: 30170016 

Sample wt/vol: Lab File ID: 2L710 

Level: (low/med) 

t Moisture: 15 

30.0 (g/mL) G 

LOW 

decanted: (Y/N} N 

Concentrated Extract Volume: l. 00 (mL) 

Injection Volume: 1.0 (uL) 

Date Received: 08/25/00 

Date Extracted:08/30/00 

Date Analyzed: 09/17/00 

Dilution Factor: 10.0 

GPC Cleanup: (Y/N} N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) OG/KG 

91-20-3---------Naphthalene 
91-57-6---------2-Methylnap~h~t-h_a_!e_n_e ________ _ 
90-12-0---------l-Methylnaphthalene.~~----
56-55-3---------Benzo (a) anthracene _____ ~-
218-01-9--------Chrysene 
205-99-2--------Benzo(b)_f_lu_o_r_a_n~t~h-e_n_e _____ _ 
207-08-9--------Benzo(k}fluoranthene 
53-70-3.;.--------Dibenz (a,h)anthracen_e __ _ 

FORM I SV-1 

7860 0 
7860 0 
7860 0 

459 J 
627 J 
478 J 
474 J 

7860 0 

Q 

• 

• OLM 3. 0 
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• 

• 

• 

lB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: GENERAL ENGINEERING LABOR Contract: N/A 

Lab Code: N/A Case No. : N/A SAS No. : N/A 

EPA SAMPLE 10. 
42SLB0102 

SDG No.: 30170 

Matrix: (soil/water) SOIL Lab Sample ID: 30170011 

Sample wt/vol: Lab File ID: 2L706 

Level: (low/med) 

% Moisture: 20 

30.0 (g/mL} G 

LOW 

decanted: (Y/N) N 

Concentrated Extract Volume: 1.00 (mL) 

Injection Volume: LO (uL} 

Date Received: 08/25/00 

Date Extracted:08/30/00 

Date Analyzed: 09/17/00 

Dilution Factor: 4.0 

GPC Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

91-20-3---------Naphthalene 
91-57-6---------2-Methylnap~h~t-h-a~le_n_e ________ _ 
90-12-0---------1-Methylnaphthalene ____ __ 
56-55-3---------Benzo(a)anthracene -----218-01-9--------Chrysene 
205-99-2--------Benzo(b)-f~l-u_o_r-an-t~h~e-n_e ______ __ 
207-08-9--------Benzo(k}fluoranthene 
53-70-3---------Dibenz(a,h)anthracen-e----~ 

3320 u 
3320 u 
3320 u 

584 J 
590 J 
672 J 
515 J 

3320 u 

Q 

FORM I SV-1 OLM03.0 
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lB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: GENERAL ENGINEERING LABOR Contract: N/A 

SAS No.: N/A 

EPA SAMPLE yo. • 
42SLB0203 I 

Lab Code: N/A Case No. : N/A SDG No.: 30170 

Matrix: (soil/water) SOIL Lab Sample ID: 30170007 

Sample wt/vol: Lab File ID: 2L513 

Level: (low/med) 

% Moisture: 12 

30.0 (g/rnL) G 

LOW 

decanted: (Y/N) N 

Concentrated Extract Volume: l. 00 (rnL) 

Injection Volume: 1. 0 (uL) 

Date Received: 08/25/00 

Date Extracted:OS/30/00 

Date Analyzed: 09/15/00 

Dilution Factor: 1.0 

GPC Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

91-20-3---------Naphthalene 
91-57-6---------2-Methylnap~h~t~h~a~re~n~e~------~-

90-12-0-------- -l-Methylnaphthalene~----------
56-55-3---------Benzo(a)anthracene 
218-01-9--------Chrysene ~------------
205-99-2------ --Benzo (b) fluoranthene 
207-08-9--------Benzo(k)fluoranthene·~--------
53-70-3---------Dibenz (a,h)anthracene~-------

762 u 
762 u 
762 u 

39.4 J 
45.6 J 
52.1 J 
37.1 J 

762 u 

Q 

• 

FORM I SV-1 OLMb3.0 • 
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• 

• 

• 

lB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: GENERAL ENGINEERING LABOR 

Lab Code: N/A Case No.: N/A 

Contract: N/A 

SAS No.: N/A 

EPA SAMPLE ~O. 

42SLB0303 I 
SDG No.: 30170 

Matrix: (soil/water) SOIL Lab Sample ID: 30170008 

Sample wt/vol: Lab File ID: 5M113 

Level: (low/med) 

% Moisture: 13 

30.0 (g/mL) G 

LOW 

decanted: (Y/N) N 

Concentrated Extract Volume: l.OO(mL) 

Injection Volume: 1.0(uL) 

Date Received: 08/25/00 

Date Extracted:08/30/00 

Date Analyzed: 09/18/00 

Dilution Factor: 10.0 

GPC Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

91-20-3---------Naphthalene ____ ~----------
91-57-6---------2-Methylnaphthalene. __ ~~~ 
90-12-0---------1-Methylnaphthalene __ ~~~ 
56-55-3---------Benzo(a)anthracene ________ _ 
218-0l-9--------Chrysene~....;,_--~----------
205-99-2--------Benzo (b) fluoranthene __ ~~-
207-08-9--------Benzo(k)fluoranthene ______ _ 
53-70-3---------Dibenz(a,h)anthracene ____ __ 

FORM I SV-1 

7700 0 
7700 0 
7700 0 
7700 0 
7700 0 
7700 0 
7700 0 
7700 u 

Q 

OLM~3.0 
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lB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE ~ 0. • 

42SLB0502 I 
Lab Name: GENERAL ENGINEERING LABOR Contract: N/A 

Lab Code: N/A Case No. : N/A SAS No.: N/A SDG No.: 30170 

Matrix: (soil/water) SOIL Lab Sample ID: 30170009 

Sample wt/vol: Lab File ID: 2L713 

Level: (low/med) 

\' Moisture: 11 

30.0 {g/mL) G 

LOW 

decanted: CY/N) N 

Concentrated Extract Volume: 1.00 (mL) 

Date Received: 08/25/00 

Date Extracted:OS/30/00 

Date Analyzed: 09/17/00 

Injection Volume: l.O(uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

91-20-3---------Naphthalene 
91-57-6----~----2-Methylnap-h~th_a_l_en __ e ________ _ 
90-12-0- -- - ---- -1-Methylnaphthalene ___ _ 
56-55-3---------Benzo(a)anthracene __ ~~~-
218-01-9--------Chrysene 
205-99-2--------Benzo(b)-f~lu_o_r_a_n~t~h~en--e~----~ 

207-08-9--------Benzo(k)fluoranthene 
53-70-3---------Dibenz(a,h)anthracen-e~~--

FORM I SV-1 

748 u 
748 u 
748 u 
748 u 
748 u 
748 tJ 
748 tJ 
748 tJ 

Q 

• 

OI.Mb3.0 • 
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• 

• 

• 

lB EPA SAMPLE fo. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET ' 

Lab Name: GENERAL ENGINEERING LABOR Contract: N/A 
42SLB0502RI 

Lab Code: N/A Case No. : N/A SAS No.: N/A SDG No.: 30170 

Matrix: {soil/water) SOIL Lab Sample ID: 30170009 

Sample wt/vol: Lab File ID: 5M518 

Level: {low/med) 

%' Moisture: 11 

30.0 (g/mL) G 

LOW 

decanted: (Y/N) N 

Concentrated Extract Volume: 1.00(mL) 

Injection Volume: 1. 0 (uL) 

Date Received: 08/25/00 

Date Extracted:09/21/00 

Date Analyzed: 09/22/00 

Dilution Factor: 1.0 

GPC Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

91-20-3---------Naphthalene~~~------------~ 
91-57-6---------2-Methylnaphthalene __ ~~--
90-12-0---------1-Methylnaphthalene __ ~~--
56-55-3---------Benzo(a)anthracene __ ~~~-
218-01-9--------Chrysene 
205-99-2--------Benzo(b)_f_l_u_or_a_n_t_h_e_n_e~~~~ 

207-08-9--------Benzo(k)fluoranthene ----53-70-3---------Dibenz(a,h)anthracene~----

748 u 
748 u 
748 u 
748 u 
748 u 
748 u 
748 u 
748 u 

Q 

FORM I SV-1 OLMb3.0 
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lB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: GENERAL ENGINEERING LABOR Contract: N/A 

EPA SAMPLE fO. 

42SLB0502M: 

Lab Code: N/A Case No.: N/A SAS No.: N/A SDG No.: 30170 

Matrix: (soil/water) SOIL Lab Sample ID: 30170019 

Sample wt/vol: Lab File ID: 2L508 

Level: (low/med) 

% Moisture: 10 

30.0 (g/rnL) G 

LOW 

decanted: (Y/N) N 

Concentrated Extract Volume: 1.00 (mL) 

Injection Volume: l.O(uL) 

Date Received: 08/25/00 

Date Extracted:08/30/00 

Date Analyzed: 09/15/00 

Dilution Factor: l.O 

GPC Cleanup: (Y/N) N 

CAS NO. COMPOUND 

91-20-3---------Naphthalene 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) OG/KG 

91-57-6---------2-Methylnap-h~t-h_a_le_n_e ________ _ 
90-12-0---------l-Methylnaphthalene ______ ~ 
56-55-3---------Benzo(a)anthracene ____ ~~-
218-01-9--------Chrysene 
205-99-2--------Benzo(b)~f~lu_o_r=a-n~t~h-e_n_e ______ __ 
207-08-9--------Benzo(k)fluoranthene 
53-70-3---------Dibenz(a,h)anthracen_e ______ _ 

744 0 
744 u 
744 u 
744 0 
744 u 
744 t1 
744 t1 
744 0 

Q 

• 

• 

FORM I SV-1 0 3.0 • 
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• 

• 

lB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE 0. 

Lab Name: GENERAL ENGINEERING LABOR Contract: N/A 
42SLB0602 

Lab Code: N/A Case No. : N/A SAS No.: N/A SDG No.: 30170 

Matrix: (soil/water) SOIL Lab Sample ID: 30170010 

Sample wt/vol: Lab File ID: 2L705 

Level: (low/med) 

%" Moisture: 11 

30.0 (g/mL) G 

LOW 

decanted: (Y/N) N 

Concentrated Extract Volume: l. 00 (mL) 

Injection Volume: l.O(uL) 

Date Received: 08/25/0() 

Date Extracted:08/30/00 

Date Analyzed: 09/17/00 

Dilution Factor: 4.0 

GPC Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

91-20-3---------Naphthalene 
91-57-6---------2-Methylnap-h-th_a_l_e_n_e ________ _ 
90-12-0---------1-Methylnaphthalene __ ~---~ 
56-55-3---------Benzo(a)anthracene. _________ _ 
218-01-9--------Chrysene 
205-99-2--------Benzo(b)_f_l_u_o_r_an_t_h_e_n_e ______ ___ 
207-08-9--------Benzo(k)fluoranthene _______ _ 
53-70-3---------Dibenz(a,h)anthracene ____ __ 

2.990 u 
2.990 u 
2990 u 
2990 u 
2990 u 
2990 u 
2990 u 
2990 u 

Q 

FORM I SV-1 OLMt>3.0 
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lB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE ]jiO . 

Lab Name: GENERAL ENGINEERING LABOR Contract: N/A 
42SLB0803 

Lab Code: N/A Case No. : N/A SAS No.: N/A SDG No.: 30170 

Matrix: (soil/water) SOIL Lab Sample ID: 30170018 

Sample wt/vol: Lab File ID: 2L712 

Level: (low/med) 

% Moisture: 15 

30.0 (g/mL) G 

LOW 

decanted: (Y/N) N 

Concentrated Extract Volume: 1.00 (mL) 

Injection Volume: 1. 0 (uL) 

Date Received: 08/25/00 

Date Extracted:OB/30/00 

Date Analyzed: 09/17/00 

Dilution Factor: 400.0 

GPC Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

91-20-3---------Naphthalene 
91-57-6---------2-Methylnap~h~t~h-a-l-en_e ________ _ 
90-12-0---------1-Methylnaphthalene ________ _ 
56-55-3---------Benzo{a)anthracene ________ __ 
218-01-9------~-chrysene 
2 OS-99-2- - - - - - - - Benzo (b) -£...-! u_o_r_an___,t-.h_e_n_e _____ _ 
207-08-9--------Benzo(k)fluoranthene 
53-70-3---------Dibenz(a,h)anthracen_e ______ _ 

27000 J 
132000 J 

84100 J 
313000 u 
313000 u 
313000 u 
313000 u 
313000 u 

Q 

• 

• 

• FORM I SV-1 OLMP3.0 
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• 

• 

lB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: GENERAL ENGINEERING LABOR 

EPA SAMPLE 10. 
42SLB1203 

Lab Code: N/A Case No. : N/A 

Contract: N/A 

SAS No.: N/A SDG No.: 30170 

Matrix: (soil/water) SOIL Lab Sample ID: 30170012 

Sample wt/vol: Lab File ID: 2L707 

Level: (low/med) 

30.0 (g/mL) G 

LOW Date Received: 08/25/00 

t Moisture: 14 decanted: (Y/N) N Date Extracted:08/30/00 

Concentrated Extract Volume: 1. 00 (mL) Date Analyzed: 09/17/00 

Injection Volume: 1. 0 (uL) Dilution Factor: 100.0 

GPC Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

91-20-3---------Naphthalene 
91-57-6---------2-Methylnap-h~t-ha_l_e_n_e ________ _ 
90-12-0---------1-Methylnaphthalene ____ ~ 
56-55-3---------Benzo(a)anthracene ------218-01-9--------Chrysene 
205-99-2--------Benzo(b)-f~l-uo_r_a_n_t~h~e-n_e ______ ___ 
207-08-9--------Benzo(k)fluoranthene 
53-70-3---------Dibenz(a,h)anthracen_e ______ _ 

5730 J 
28200 J 
22600 J 
77100 u 
77100 u 
77100 u 
77100 u 
77100 u 

Q 

! 

I 
I 

FORM I SV-1 OLM~3.0 
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lB EPA SAMPLE: O. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

42SLB1203D 
Lab Name: GENERAL ENGINEERING LABOR Contract: N/A 

Lab Code: N/A case No.: N/A SAS No.: N/A SDG No.: 30170 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

Level: (low/med) 

% Moisture: 14 

30.0 (g/mL} G 

LOW 

decanted: (Y/N) N 

Concentrated Extract Volume: 1.00(mL) 

Injection Volume: l.O (uL} 

Lab sample ID: 30170013 

Lab File ID: 2L708 

Date Received: 08/25/00 

Date Extracted:OS/30/00 

Date Analyzed: 09/17/00 

Dilution Factor: 100.0 

GPC Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

91-20-3---------Naphthalene · 
91-57-6---------2-Methylnap~h~t~h-a-le_n_e ________ _ 
90-12-0---------1-Methylnaphthalene ____ ~---
56-55-3---------Benzo{a)anthracene~--------
218-01-9--------Chrysene 
205-99-2--------Benzo(b}~f-lu_o_r_a_n~t~h-e-n~e--------

207-08-9--------Benzo(k)fluoranthene 
53-70-3---------Dibenz(a,h)anthracen_e ______ _ 

FORM I SV-1 

3110 J 
15500 J 
13700 J 
77800 u 
77800 u 
77800 u 
77800 u 
77800 u 

Q 

0 

• 

• 

3.0. 
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• 

• 

• 

lB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE yo. 
42SLB1603 

Lab Name: GENERAL ENGINEERING LABOR Contract: N/A 

Lab Code: N/A Case No. : N/A SAS No.: N/A SDG No.: 30170 

Matrix: (soil/water) SOIL Lab Sample ID: 30170017 

Sample wt/vol: Lab File ID: 2L711 

Level: (low/med) 

30.0 (g/mL) G 

LOW Date Received: 08/25/00 

%' Moisture: 15 decanted: (Y/N) N Date Extracted:OS/30/00 

Concentrated Extract Volume: 1.00(mL) Date Analyzed: 09/17/00 

Injection Volume: 1. 0 (uL) Dilution Factor: 40.0 

GPC Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

91-20-3---------Naphthalene 
91-57-6---------2-Methylnap-h~th_a_l_e_n_e ________ _ 
90-12-0---------1-Methylnaphthalene 
56-55-3---------Benzo(a)anthracene ------~ 
218-01-9--------Chrysene · 
205-99-2--------Benzo(b)_f_lu_o_r_a_n~t~h-e_n_e ______ __ 
207-08-9--------Benzo(k)fluoranthene 
53-70-3---------Dibenz(a,h)anthracen_e ______ _ 

1020 J 
875 J 
886 J 

31500 u 
31500 u 
31500 u 
31500 u 
31500 u 

Q 

I 

I 
l 
I 

FORM I SV-1 0~03.0 
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FORM 1 Tetra Tech NUS, Inc.25-AUG-2000 0 .• 
SEMIVOLAT!LE ORGANICS ANALYSIS DATA SHEET 

42IDW00101 
Lab Name: GENERAL ENGINEERING LABOR ... Contract: N/A 

Lab Code: N/A Case No. : N/A SAS No. : N/A SDG No.: 30170 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

Level: (low/med) 

% Moisture: 15 

30.0 (g/mL) G 

LOW 

decanted: (Y/N) N 

Concentrated Extract Volume: 1. 00 (ltlL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) N 

CAS NO. COMPOUND 

Lab Sample ID: 30170016 

Lab File ID: 007F0701 

Date Received: 08/25/00 

Date Extracted:09/07/00 

Date Analyzed: 09/11/00 

Dilution Factor: 100.0 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) MG/KG Q 

---------------Diesel Range Organics~~~ mj_s __ 

FORM I SV 

• 

• 
257 



• 

• 

• 

FORM 1 Tetra Tech NUS, Inc.25-AUG-2000 00 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab.Name: GENERAL ENGINEERING LABOR Contract: N/A - _1··· 42SLB1603 

Lab Code: N/A Case No.: N/A SAS No.: N/A SOO No.: 30170 

Matrix: (soil/water} SOIL 

Sample wt/vol: 

Level: (low/med} 

% Moisture: 15 

30.0 (g/mL) G 

LOW 

decanted: (Y/N} N 

Concentrated Extract Volume: 1.00(mL) 

Injection Volume: l. 0 (uL). 

GPC Cleanup: {Y/N) N 

CAS NO. COMPOUND 

Lab Sample ID: 30170017 

I.iab File ID: 008F0801 

Date Received: 08/25/00 

Date Extracted:09/07/00 

Date Analyzed: 09/11/00 

Dilution Factor: so.o 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) MG/KG Q 

---------------Diesel Range Organics~~~ 1681..,...s_. _ 

FORM I SV 
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FORM 1 Tetra Tech NUS, 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: GENERAL ENGINEERING LABOR Contract: N/A 

Inc.25-AUG-2000 O~ 

42SLB0803 I 
Lab Code: N/A Case No. : N/A SAS No.: N/A SDG No • : 30170 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

Level: {low/med) 

% Moisture: 15 

30.0 (g/mL) G 

LOW 

decanted: {Y/N) N 

Concentrated Extract Volume: 3.00(mL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) N 

CAS NO. COMPOUND 

Lab Sample ID: 30170018 

Lab File ID: 009F0901 

Date Received: 08/25/00 

Date Extracted:09/07/00 

Date Analyzed: 09/11/00 

Dilution Factor: 1000.0 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) MG/KG Q 

---------------Diesel Range Organics ______ _ s1sol_s __ 

FORM I SV 

• 

• 
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• 
·1u·1AL MEl"AU"; 

-1 . 
INORGANIC ANALYSIS DATA PACKAGE 

SDG No.: 30170 Method Type: SW-846 

~ample ID: 30170016 lclientID: 42IDW00101 

Contrad: TETR00460 L•b Code: GEL Case No.: GEL SAS No.: 

._IM_a_t_rix_: _s_o_n. ____ ]__, Date Received: 8125/2000 Lenl: LOW j% Solids: BUO 

CAS No. Analyte Concentration 

7440-38-2 Arsenic 4.26 

7440-39-3 Barimn 21.9 

7440-43-9 Cadmium 0.08 
7440-47.3 Cbrc:mimn 12.6 

7439-92-1 Lead 24.4 

7439-97-6 Mrzcmy 0.043 

7782-49-2 Selenium 0.43 

7440-22-4 Silver 0.11 

Color Before: 

Color After: 

Comm.eats: • 

• 

Units 

mg/kg 

mgJkg 

mg/kg 

mgJkg 

mg/kg 

mgJkg 

mg/kg 

mg/kg 

C Qual 

u 

u 
u 

N* 

Clarity Before: 

Clarity After: 

M 
p 
p 

p 

p 

p 

AV 
p 

p 

Aaalytical 
DL Instrument ID Ran 

0.25 TJA61 Tracc ICPl 90400 
o.os TJA61 Trace ICPl 90400 
0.08 TJA61 'Iia.cc ICPl 90400 
0.10 TJA61 Trace ICPl 90400 
0.16 TJA61 Trace ICPl 90400 

0.002 PECVAA 83100spHg 
OA3 TJA61 Trace ICPl 90400 
0.11 TJA61 Trace ICPl 90400 

Texture: 

Artifacts: 

296 
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Certificate of Analysis 

Company: Tetra Tech Nt:S. Inc. 
Address : 661 Andencn Dr. 

Pittsb11rgh. PA 15220 
Report Date: September 20. iooo 

Cont11Ct: 
ProJec1: 

Lee Leck 
CTO 68 & 93 - CNC Zone C and H UST 

Client Sample ID: 
Sainl?le ID: 
Matnx: 
Collect Dare: 
Receive Date: 
Collector: 

42SLBU03 
30170002 
Soil 
26-AUG-OO 
25-AUG-OO 
Client 

Page I of 

Proiect: TETR00400 
Client ID: TETR006 

Parameter Qualifier Jlesu)t DL RL t:'nits DF Analysd)aee nme Batch Medaod ------- -------TOC Anal.Ysis 1'·ede.ral 
SIV 9060 Tnral Organic Carbml 
To1al Orpnic Cart>on 1650 47.2 100 mg/kg I LS 08/30/00 l401 

'.!.1!.e following Pree_~eth~s were performed _ 
Method Description Analyst Date Time Prep Batcb -----

SWS.JtS 9060 Mod SW846-9060 Modified Total Organic Carbon MSl osii9!00 11545 42137 

. '!'-'!_e_ folJ1_1~1ng Analytical Methods were perConned 
Method Description 

-----· 
SW846-9060 Modified 

No1C'S: 
Th~ Qualifiers in this report are defined as follows: 

N Indicates lhal a quality control analytc recovery is outside of specified acceptance criteria. 
.. N Indicates the analy1e is a su1T0gate compound. 
< Actuul result is less lhan amount reported 

Actual re.~ult is greater than amount reponcd > 
J 
u 

Indicates an estimated value. The result was greater than the detection limit. but Jess than the reporting limit 
lndicalcs lhe compound was analyzed for but not detected above the detection limit 

The above sample is reported on an "as received" basis. 

This data report has been prepan:d ood re"iewed in accordance with General Engineering Laboratories, Inc. 

42242 

···----· 

standard operating procedures. Please direct any questions to your Project Manager, Valerie Davis at 843-556-8171 &t. 4485. 

Reviewec.lby 

•• 

• 

• 
489 
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• APPENDIX E 

AQUIFER CHARACTERIZATION GRAPHS 

• 



/ ___________________________ __ 
:1 ient: l,lkAN Company: E/ Aleff 

.ocation: NAS C~ARLESTON · · Project: 2908-08450 

NBCH653001 Rising ·Head Slug T~st 

1. 

• •• •• •• ... 
0.1 

4. 

•• •• • • • . ...... . .. . ···- . . 
• 

• 

8. 12. . 18. 
Tlme(mln). 

• 

20. 

'DATA SET: 
65301AJS.AOT · 
Ot/16/95 

AQUIFER MODEL: 
unconfined· 
SOLUTION METHOD: 
Bouwer-Aica 

TEST DATA: 
HO • 3. ft 
re • 0.08333 ft 
rw • ·o.333 ft 
L • 10. ft 
b - 12 •. ft 
H • 10.5 ft 

PARAMETER. ESTIMATES: 
K • 0.0003881 ft/ain 
vo - 0.9621 ft 

• -• -----~~~--~~--a..~--~--------~A~OT~SOLV 



~ ----____,;._-----.•: ----------ii • ~·· 
Cl 1ent:~Ll.;AN 1;ompany: E/A.kH · 

Location: N·AS CHARLESTON -
. . 

Project·: 2908-08450 

, 

NBCH653001 Falling Head Slug Test 

1. 

........ _ 

~ _. ., 
c 
u e . 0.1 
u 
ca -A. •• ·--~ 

• 
• • • 

• • • •• 

0.01 

0.001 ......,..~""-'.....L-..1....il-L-Ll..1-;J.4-.L...1-L...L.JL....L-1-LL-L..Ll.;..J 
o. 6.4. 12,8 19.2 25.6 32 ... 

Time (min) 

-, 

DATA SET: 
853otFAL.AOT 
01/12/95 

AQUIFER MODl::L: 
~confined 

SOLUTION METHOD: 
Bouwer-Rice. 

TEST DATA: 
HO • 3. ft 
re • Q.08333 ft 
rw • 0.333 ft 
L • 10. ft 
~ • 12. ft 
H • 10.5 ft 

PARAME1ER ESTIMATE~ 
K • 0.0004942 ft/•in 
ro • 1.5-47 ft 

AOTESOL '! 

I 



I • 

• 
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APPENDIX F 

RBCA CALCULATIONS 



• 

• 

• 

Raoult Raoult Raoult 

SITE 44, BUILDING NS69/AST 601 
ZONE H CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

HYDROCARBON CONSTITUENT CONCENTRATIONS IN WATER BASED ON RAOULT'S LAW 

Parameter Descrlpflons: 

Cw = Aqueous Solubility of Organic Constituents Dissolved from Product 

Ci: = Concentraflon of the Consfltuent In the Fuel 011 
l4w = Fuel/Water Partlflon Coefficient 

PF = Density of Fuel 011 
MWF = Molecular Weight of Fuel 011 
CsAr = Aqueous Solubility of the Pure Phase Constituent 

MWc = Molecular Weight of the Consfltuent 

l4w = (103(ml/L) PF)/(MWF*Cs.t.r/(lOOO*MWJ) 

Cw=Ci:/Krw 

Source: "Solubility, Sorptlon, and Transport of Hydrophobic Organic Chemicals In 
Complex Mixtures," EPA Environmental Research Brief, EPA/600/M-91/009, Robert S. 
Kerr Environmental Research Laboratory, ADA, Oklahoma. 
Source: "CONCAWE 1996 Diesel Fuel/Kerosene" Conoco, Inc., Houston Texas 

Key Assumpflons: 

MWF: Molecular Weight of Kerosene, Source: "CONCA WE 1996 
Diesel Fuel/Kerosene" Conoco Inc., Houston Texas. 

PF: Density of the Product, Source: Conoco Material Safety Data Sheet for 
Dlesel fuel/ Kerosene 

llconcentration of Chemical Constituents In Water Based on Molar Solublllty 

Constituent MWF 
a/mot 

Cs.t.r 
mg/L 

MWc 
g/mol mg/L 

Benzene 170.00 1,750 78 0.88 230.72 72.16 
Toluene 170.00 535 92 0.88 890.16 4,136.00 
Ethvlbenzene 170.00 152 106 0.88 3609.91 378.40 
Xylene 170.00 198 106 0.88 2771.24 2,200.00 
Napthalene 170.00 40 128.16 0.88 16585.41 387,200.00 

11 

Units 

mg/L 

mg/L 

g/ml 

g/mol 

mol/L 

g/mol 

mg/L 

170g/rnol 

0.88g/ml 

Cw 
mg/L 

0.313 
4.646 
0.105 
0.794 

23.346 

6/4/01 

Prepared By: ___________ Reviewed By:-----------

1of1 



Site 44 Dominico Cales Predicted MlgraUon 10 

SITE 44, BUILDING NS69/AST 601 
ZONE H, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROUNA 

DOMENICO'S DILUTION/AmNUATION EQUATION FOR GROUNDWATER 'IRANSPORJ 

Predicted 10-year Migration of Constituents In Groundwater 

Parameter DelC!lpllonl: 

POE• Paint of Ex-re 
SSTL • Slle-Specfflc Target I.AMII 
SST'--a • HydtocaJban Concentiattan In Plume 5aufC9 Area prolecllve ol llllSLI at POE 
5STlcoo. • Hydlocalbon Concentiattan at Complance Paint piolecllve ol RISI.I at POE 
X..,. • x • Distance Imm Plume 5aufC9 to POE (CllOng Cenl9dlne) 
X.,.,.. • x •Distance Imm POE to Complance Paint (along Cenlellne) 

y .. 5aufC9 Width ~dlcular to Flow Direction) 
Z • 5aufC9 Depll (l'elpenclcular to Flow Dlrecllon In Verllcal Plane) 

Ko• Saturate<I Hydmulc c:onGlctlvlly 
I • GrounclWllter Gradient 

e • Polollly In Saluiat.d Zone 

IDllUG a Xtt8ftuall&I wtthout@ca1 D8§Y 

Constituent x_ 
m 

y 

m 
z 
m 

t 
sec 

Ka 
m/sec 

mg/I. 
mgtl 
mg/I. 

m 
m 
m 
m 

Parameter Oe•Cllp!!on!: 

Pt• Soll Bulk Density 
foe• Fraction Organic Carban In Sall 
ax• Langlludlnat Dlspenlvlly • X/10 
a.,11Tiansve11e ~ • aJ3 
a,• Vertlcal Dlsperslvlly • a,,/'JJJ 
koc II Organic Carban Parlfflan ca.tllc:lenl 
lro• Sall-Water Salpllan Coeftlc:lent 
V • Po19 WaterVelaclly 

Re= Condtuenl hlardallon Factor 
VIiie• Maximum Tnlrllpall llal8 ol DlaOlved Ccnslltuent • (K,l)/(ellc) 

RISI.• llllk-llaled Sae.ilng I.AMII In Water Ptavtded by SCDHEC (1991) 

I 9 Ps ax Uy 

m 
Uz 
m 

foe 
g-C/g-soll 

koc ka 
mlm m 3/crngtcm• m cm3-H20/g-C cm3-H20/g-soll 

v 
m/sec 

g/crn• 
g-C/g-IOU 

m 
m 
m 

crn1-H.c>/g-C 
cm1-Ha0/g-soll 

m/lllC 

mhec 
mg/I. 

·.·.·.·.·.· ... ·.·.·.-.· ............................ ·.·.·.·.·.·.·.·.·.··.·.-.·.·.·.·.·.·.·.·. ·.·.·.·.·.-.·.··.·.·.·.· .. ·.·.·.·.· ...... ·.·.·.·.· ...... ·.·.·.·.·.-.·.·.·.-.·.·.·.··.·.·.·.·.·.·.·.·.· ... ..... .. ... . ............ . 
Benzene 
Toluene 

XYlenes 

41 
II 

1 
6 

12.49695 7.62 0.91 
5.486467 7.62 0. 91 
0.304804 7.62 0.91 
Cl.304804 7.62 D.91 
1.a:aam 7.62 0.91 

3.15E-t08 
3.15E-t08 
3.15£..0S 
3.15£..0S 
3.15E..cl8 

DOMENICO DIWDON/ATTENUATION MODEi. WITHOUf BIOLOGICAL DECAY 

CSGU«:E 

2.20E-06 
2.20£-06 
2.20E-06 
2.20E-06 
2.20£-06 

0.0026 
0.0026 
0.0026 
0.0026 
Q.0026 

Prepared By: ___________ _ 

• 

0.1 
0.1 
0.1 
0.1 
Q.1 

1.6 1.25 0."2 0.06 
1.6 0.55 0.11 0.03 
1.6 0.113 0.01 0.00 
1.6 0.113 0.01 0.00 
1.6 0.11 0.06 0.01 

1.65E-03 
l.65E-03 
1.65£-03 
1.65£-03 
1.65£-03 

Constlluent 

II 
133 
176 
639 
1543 

························· ......................... ... . ········ ············· 
Benzene 
Toluene 
Elhylbenzene 
Xylenes 
Nanhlhalene 

0.313 
4.646 
0.105 
0.794 
23.346 

········ ··········· .... . 
0.13365 
0.21945 
0.2904 
l.D5435 
2.54595 

s.nE-08 
s.nE-oa 
s.ne-oa 
5.72E-o& 
5.72£-o& 

-:-:-:-:-:-:-:-:-:-:-:-:-:-: :·:-:-:-:-:-:-:·:-: 
0.005 0.005 
0.994 1.000 
0.105 0.700 
0.792 10.000 
0.005 0.010 

3.138 
4.511 

17.170 
41.735 

1.52AE-02 
2.l..OE-01 
l.OOOE+oo 
9.977£-01 
2.219£-(M 

Reviewed By: -----------------

614/01 

• 



Site 44 • Predicted Migration 20 

SITE 44, BUILDNG NS69/ AST 601 
ZONE H, CHARlESTON NAVAL COMPLEX 
NORrH CHARlESTON, SOUTH CAROLINA 

DOMENICO'S DIWTION/ATTENUATION EQUATION FOR GROUNDWA'IER TRANSPORr 

• 
Predicted 20-year Migration of Constituents In Groundwate1 

Parameter De!cl!pllonr. 

POE • Point ol Expolure 
SSTL • Sll9·Speclftc Target level 
SSTi.c-:. • HydlOCOlbon Concenllollon In Plume Source Al9CI prolecltv9 ol RllSl.s at POE 
SSTleow • Hydrocatbon Concenlratton at ~Hance Point piolectlv8 ol llBSLI at POE 
X,.,. • x • Distance from Plume Source to POE (along Cenlelllne) 

)(.,._ • x •Distance from POE to~ Point (along Cenlerllne) 

Y • Source Wldlh (Petpencllcutar to Flow DINcllon) 
Z• Source Deplh (Petpendk:utarto Flow Direction In Vellk:al Plane) 

Ka• Saluiated Hydlaullc ConcNc:ttvtty 
I• Graundwaler Gradient 

e. PoJosny 1n Satuiatecl Zona 

~ 
m 

y 

m 
z 
m 

t 
sec m/sec 

mg/I. 
mg/I. 
mg/I. 

m 
m 
m 
m 

111i'18C 

crnlcm 
crn'Jcrn' 

Pa• Soll Bulk Density 

foe. Fiactlon Organic Carbon In Sol 
ax• Longiludlnal Dlspelllvlly • xii 0 
a,.• Tiansvarse Dllpelllvlly • aJ3 
a,,• Vertlcal Dllpelllvlly • aJ20 
koc• Organic Carbon Parlttlon Coeftlclent 
le,,• Sol-Water Sorptlon Coelllclent 
V •Pore WaterVeloclly 
Re. Conltltuent Relardatlon Factor 
VJRc• Maxim.Im Tiansport Rate ol Dluolved Consltluent • (l<,l)/(flRe) 

RBSI. • Rllk·Basad Screening Level In Water Provided by SCDHEC (1998) 

I 9 Ps ax IXy 

m 
IXz 
m 

foe 
g-C/g-soll 

koc ko 
m/m :m3/cmg/cm3 m cm3-HiC)/g-C cm3-H20/g-soll 

v 
m/sec 

• &'4/01 

Units 

m 
m 
m 

cm'·H,.0/g-C 
cm'-H,.0/g-IOll 

rn/18C 

rn/18C 
mg/I. 

·:·:·:-:-:-:-:-:-:-:-:·:- ······ ........... ············· :-:·:-:-:-:-:-:-:·:- -:-:-:-·-:-:·:-:-:-:-:-: :-:-:-:-:-:-:·:- -:-:-:-:-:- : : : : : : : : : : : : ............ ·:-:-:-:-:-:·:-:-:-:-:-:-:-:· .:-:-:-:-:-:-:-:-:-:-:- -:-:-:-:-:-:-:.:-:-:-:-:-:-:-: :-:-:-:-:-:-:-:·:-:- ........ :-:-:-:-:-:-:-:-:-:-:-:-:-:-: 
Benzene 67 20.42185 7.62 Q.91 6.31E+08 2.20E·06 0.0026 0.1 1.6 2.04 
!Toluene 31 9.448915 7.62 0.91 6.31E+08 2.20E-06 0.0026 0.1 1.6 0.94 

I 0.304804 7.62 0.91 6.31E+08 2.20E-06 0.0026 0.1 1.6 0.03 
X"""nes 1 0.3048CM 7.62 0.91 6.31E+08 2.20E-06 0.0026 0.1 1.6 0.03 

12 3.65764' 7.62 0.91 6.31E+08 2.20E-06 0.0026 0.1 1.6 0.37 

DOMENICO DIWTION/ATTENUAUON MODEL WITHOUf BIOLOGICAL DECAY 

Prepared By:--------------

0.68 0.10 
0.31 0.05 
0.01 0.00 
0.01 0.00 
0.12 0.02 

Page2ol 2 

1.65E-03 81 
l.65E-03 133 
l.65E-03 176 
l.65E--03 639 
1.65E-03 1543 

COnstlluent ~ 
mci/L 

0.13365 
0.21945 
0.2904 
1.05435 
2.54595 

Cx 
mall 

::::::::::::::::::::::::::::::::::::::::::::::::::: ::::::::::::::::::::::::::::: 
Benzene 
!Toluene 
Elhylbenzene 
~ylenes 
Nachlhalene 

0.313 
4.646 
0.105 
0.794 
23.346 

0.005 
0.965 
0.105 
0.794 
0.005 

5.72E-08 
5.72E-08 
5.72E-08 
5.72E-08 
S.72E-08 

Calll 
mall 

0.005 
1.000 
0.700 
10.000 
0.010 

3.138 
4.511 
5.646 
17.870 
41.735 

1.757E-02 
2.076E-01 
1.000E+OO 
l.OOOE+OO 
2.190E-D4 



44CW soil Inhalation SSTL Volatilization Factor 

APPENDIXF 

Soll Volatlllzatlon Calculallon for Construction Worker: 

Parameter Descriptions: 

d, Lower depth ol surtlclal soll zone 
0-, DlllUslon coefficient In air 
o·-, Diffusion coemctent In water 
foe, Fraction organic cart>on In SOii 

H, Henry's law constant 
l<oc, COlbOn·waler sorprton coemclelll 

lfo, 5011-warer sorpllon coentcienr 
u,., Wind speea 1n amDtenr m1x1ng zone 

W, Width ol source area parallel to now direction 
IS,., AmDlent air mixing zone netgm 
11.., voiumernc atr conrenr 111 VCICIOle zone IOllS 
llJ, Total sou porottty 

ttw.. voiumernc warer content 111 vaaose zone SOllS 
p., SOii tlUlk denstly 
~. Averaging time for vapor flux 

p-.. i:nec:nve dlllUllOn coemcienr 1n SOii 
Vfn Volatllzallon laclor from surftclal IOlll to ambient air (VaporS) 

Constituent H koc o- foe d 

Units 

cm 
Cm2/S 
cm2/s 
g/g 
l/L 
lJkg 
l/kg 
Cm/S 
cm 
cm 

g/cm3 

• 

u .. 

Equations: 

D eff sH cm 3 kg 
~-=~~~~~~~~~~--=-. 10 3 

P(Ows+ ksps+ H8as] m 3 g 

2Wps 
VFss = 

U airOalr 

Wpsd cm 3 kg = • 10 3 

U a1rt5a1r7: m 3 g 
VFss 

w e., o"", VFss 
................... ·.· ...................................................... ············································································ ....... ·.·.-.·.·.·.·.· ......... . 
Benzene 0.22 81 0.093 1.lE-05 1.91E-04 213.4 0.015471 225 1500 200 0.26 0.38 
Toluene 0.26 135 0.085 9.40E-06 1.91E-04 213.4 0.025785 225 1500 200 0.26 0.38 
Elhvlbenzene 0.32 95.5 0.076 8.50E-06 1.91E-04 213.4 0.0182405 225 1500 200 0.26 0.38 
Xvlenes 0.29 240 0.072 8.SOE-06 1.91E-04 213.4 0.04584 225 1500 200 0.26 0.38 

0.049 1288 0.072 9.40E-06 1.91E-04 213.4 0.246008 225 1500 200 0.26 0.38 

Source: ASIM (Amellcan Society for Testing and Malertafl), 1996. Slardatd Gulde fw Rfslc-sos.d Co"'1Cllve Aclfon applied al IWro/eum ~ Sites: E 1739 • 95'' , 
An-I Book of ASTM Stllndllrds, West Conshohocken, PA 

• 

0.12 1.45 7 .88E+08 7 .26E-03 1.31E-05 
0.12 1.45 7 .88E+08 6.63E-03 1.31E-05 
0.12 1.45 7 .88E+08 5. 93E-03 1.31E-05 
0.12 1.45 7 .88E+08 5.62E-03 1.31E-05 
0.12 1.45 7.88E+08 5.62E-03 1.31E-05 

614/01 

• 



44C.halatlon SSTL Subsurface Soll SSTLs • 
Site Specific Target Level COlculaHons for Soll: COnstrucHon Worker Inhalation of Volatiles from Soll 

Parameter Descriptions: Units Parameter Descriptions: 
ABS= AbsorpHOn Fracffon ET • Exposure Time 
AF• Adherence Factor of sou to Skin mgJcrr/- Fl = Fractton Ingested 
AT= Averaging Time days HQ • Hazard Quotient 

BW = Body Weight kg IR = Inhalation or lngestton Rate 
CF •Conversion Factor RBSL • Risk Based Sceeenlng Level 
CSFD • Dermal cancer Slope Factor (mg/kg-day)·I RfDp = Dermal Reference Dose 
CSF1 = lnhalatton cancer Slope Factor (mg/kg-day)·l RfDi = Inhalation Reference Dose 
CSFo • Oral Concer Slope Factor (mg/kg-davr' RfD0 =oral Reference Dose 
ED = Exposure Duratton year SA ..Skin SUrtoce Area Available for Contact 
EF = Exposure Frequency days/year YFss = Volatlllzation Factor 
ELCR • Excess Lifetime cancer Risk 

llConSfrucllOri wgi<er lrihOIOtion Of vapot fiom SOii (OUfdoor) n 
Constituent IR ET EF ED AT 

hours/dav daVs/vear vears daYS 

Benzene 
E 11Lene 

ne 

Constituent 

0.83 
0.83 
0.83 I! 1 87.e 

source: ASTM (American Society tor Testing and Materials), 1997. Standard Gulde for Risk ·Based COlreclfve Action 
applied at PefroleUm Release Sites: E 1739 • 95E1, Annual Book of AS1M standards, West Conshohocken, PA 

2of4 

BW 
ka 

70 

Units 
hOUiS}day 

m .. /houror 
mg/day 

mg/kg-day 
mg/kg-day 
mg/kg-day 
cm2 

• 614/01 



44CW IOil Inhalation SSTL Suit1cia1 Sol SSTl.o 

AppendlxF 

Site Specfflc TC!l!!!I Level catculallonl for Solt ConllNcllon Work81 

Taoget EICR • T-1 Ex- lnclvtdual -cano.r-
Taogel HQ• Taogel Hazdld Quo_lor __ ~ 

CSFo • Olal Cancet--
lllDo • Olal - Daoe 
CSfi•lmalatlonC-11.--

lllD, • ---CSFo•DennalC----
lllDo·Dennal--
••lnhalatlonottngootkln-
IW • ladv Weight 
AhA>Mlglng-
MalolloSldn-Factar 
RAfo • Olal-.Aboolpllori-

RAF••Dennal -~-
EF•~"-
ED·~-
SA•Sldn-
llllo•V--lnlmllollclal_lo_Nt lllS'-·----i-t(lllo.,,_,..., ...... lor ... 

T .... EICR ,...,HQ IW ... AT EF ED 

--(mg/l<g·<layl"' 
mg/lcg-<lay 
(mg/le~-· 

mg/kg-day 
(q/1cg-<lay)"' 
mg/lcg-<lay 

rn'ldaf«mg/daf 
leg 
clays 
mg1r:rrl --.,,,,.,.,_ -cJ/dat 
...,,,,,._,,~ 

mg/leg 

CSFo CSfl M 

1.llOE-416 NA m 2ti5aO 90 1 O.D73 0,,.1 NA NA 100 O.I olllllll O.I 
"" 7U 2lllO W 1 7.3 3.1 Nil NA 100 G.I 0.1 

--~aa-y1orr-.g....i-...,, 1-. ------~--""<lat __ _,,,m ... -·,Annua1-o1A11M-.w.t~PA 

• 

O.I 
D.I 
D.I ..... 

, ... 
20 
20 
20 
20 

VF• _,_., __ 
U1E-o5 
U1E-G6 

2.117E+01 
2.117E+01 
2.117E+02 
2.lltHOO 

814/01 

• 
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APPENDIX I 

Site-Specific Target Levels (SSTLs) Summary 

SOIL: 

Constituent RBSL Surflclal Soll SSTL Overall Soll SSTL SoilSSTL 
rmalkal Construction Worker Soll Leachabllltv rma11<a1 

rmalkal rma/kal 

Benzene 0.006 2.117E+01 5.137E-01 5.137E-01 
Toluene 1.722 2.117E+01 7.350E+08 2.117E+01 
Eth vi benzene 1.410 2.117E+02 4.574E+04 2.117E+02 
Xvlene 44.833 2.117E+OO 4.052E+05 2.117E+o0 
Naphthalene 0.218 #REF! 4.080E+07 #REF! 
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