
 
 

N61165.AR.003917
CNC CHARLESTON

5090.3a
 
 
 
 
 
 
 
 
 
 
 
 
 
 

RAPID ASSESSMENT REPORT FOR SITE 32 BUILDING 54 ZONE C CNC CHARLESTON SC
1/1/2000

TETRA TECH 



- ---~-~--- ------

Rapid Assessment Report 
For 

Site 32, Building 54 

Zone C 
Charleston Naval Complex 
North Charleston, South Carolina 

Southern Division 

Rev.1 
01/25/00 

"'1_ ... _1 I:' __ :I:~: __ 1::' __ : ___ 11": __ ,, _____ ,.J 

I"ClVClI rCl"IIILlt::::t 1;;.11~1I1t::t::IIII~ \JUIIIIIIOIIY 

Contract Number N62467-94-D-0888 

Contract Task Order 0093 

January, 2000 



RAPID ASSESSMENT REPORT 
FOR 

SITE 32, BUILDING 54 

ZONE C, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

COMPREHENSIVE LONG-TERM 
ENVIRONMENTAL ACTION NAVY (CLEAN) CONTRACT 

Submitted to: 
Southern Division 

Naval Facilities Engineering Command 
2155 Eagle Drive 

North Charleston, South Carolina 29406 

Submitted by: 
Tetra Tech NUS 

661 Andersen Drive 
Foster Plaza 7 

Pittsburgh, Pennsylvania 15220 

CONTRACT NUMBER N62467-94-D-0888 
CONTRACT TASK ORDER 0093 

JANUARY 2000 

PREPARED UNDER THE SUPERVISION OF: 

PAUL CALLIGAN, P.G. r I 
TASK ORDER MANAGE\;( 
TETRA TECH NUS, INC. 
TALLAHASSEE, FLORIDA 

APPROVED FOR SUBMITTAL BY: 

DEBBII: WKutsLt:WSKi 
PROGRAM MANAGER 
TETRA TECH NUS, INC. 
PITTSBURGH, PENNSYLVANIA 

Rev. 1 
01/25/00 



CERTIFICATION PAGE 

Rev.1 
01/25/00 

I certify that the information contained in this report and on any attachments is true, accurate, and 
complete to the best of my knowledge, information, and belief. 

Approved By: 
Gregory 
South roli Re stration No. 17132 
SCDHEC ST Site Rehabilitation Contractor Class I & II No. 24 

TTNUSIT AL-99-06410164-S.4 ii eTO 0093 



TABLE OF CONTENTS 

SECTION 

Rev. 0 
10/15/99 

PAGE 

1.0 INTRODUCTION ....•.............................................................................................................. 1-1 
1.1 SITE DESCRIPTION ................................................................................................... 1-1 
1.2 SITE HISTORY .. ...................................................................................................... 1-2 
1.3 RECEPTOR SURVEY RESULTS ............................................................................. 1-3 
1.4 REGIONAL GEOLOGY AND HyDROGEOLOGy...................................................... 1-4 

2.0 ASSESSMENT INFORMATION ........................................................................................... 2-1 
2.1 SITE-SPECIFIC GEOLOGY AND HyDROGEOLOGy............................................... 2-1 

2.1.1 Site Geology ............................... ................................................................. 2-1 
2.1.2 Site Hydrogeology ........................................................................................ 2-1 

2.2 ASSESSMENT RESULTS .......................................................................................... 2-2 
2.3 FIELD SCREENING ASSESSMENT ........................................................................ 2-3 

2.3.1 Soil Vapor Assessment ............... ........................................... ....................... 2-3 
2.3.2 Soil Mobile Laboratory Results ..................................................................... 2-4 
2.3.3 Groundwater Mobile Laboratory Results ........................................................ 2-4 

2.4 CHEMICALS OF CONCERN IN SOIL AND GROUNDWATER .................................. 2-5 
2.4.1 Chemicals of Concern in Soil......................................................................... 2-5 
2.4.2 Chemicals of Concern in Groundwater........................................................... 2-6 

2.5 ANALYTICAL DATA.................................................................................................... 2-6 
2.6 AQUIFER CHARACTERISTICS AND EVALUATION ................................................. 2-6 
2.7 FATE AND TRANSPORT ......................................................................................... 2-7 
2.8 PREDICTED MIGRATION AND ATTENUATION 

OF CHEMICALS OF CONCERN ................................................................................ 2-8 

3.0 TIER 1 AND 2 EVALUATION ............................................................................................... 3-1 
3.1 COMPARISON OF ANALYTICAL RESULTS WITH RBSLs ....................................... 3-1 
3.2 SITE CONCEPTUAL EXPOSURE MODEL............................................................. 3-1 
3.3 EXPOSURE PATHWAY ANALYSIS .......................................................................... 3-2 

3.3.1 On-Site Commercial Worker....................................................................... 3-2 
3.3.2 On-Site Visitor................................................................................................. 3-2 
3.3.3 On-Site Construction Worker.......................................................................... 3-2 
3.3.4 On-Site Resident ............................................................................................ 3-3 
3.3.5 Off-Site Resident .................................................................... .. ......... 3-3 
3.3.6 Surface Water................................................................................................. 3-3 

3.4 INDENTIFICATION OF DATA REQUIREMENTS ....................................................... 3-3 
3.5 SITE-SPECIFIC TARGET LEVELS ................................................................... 3-3 
3.6 RECOMMENDATIONS ............................................................................................... 3-6 

4.0 REFERENCES ............................................................... ............................. .......................... 4-1 

TTNUSfTAL-99-064/0164-5.4 iii GTO 0093 



TABLE OF CONTENTS (Continued) 

iABLES 

1 GROUNDWATER ELEVATIONS 
2 GROUNDWATER FIELD MEASUREMENTS 
3 GROUNDWATER NATURAL AITENUATION FIELD MEASUREMENTS 
4 SUMMARY OF OVA SOIL SCREENING RESULTS 
5 SUMMARY OF MOBILE LABORATORY SCREENING RESULTS FOR SOIL 

Rev.O 
10/15/99 

6 SUMMARY OF MOBILE LABORATORY SCREENING RESULTS FOR GROUNDWATER 
7 SUMMARY OF FIXED-BASE LABORATORY ANAL YTICAL RESULTS FOR CHEMICALS OF 

CONCERN IN SOIL 
8 SUMMARY OF FIXED-BASE LABORATORY ANAL YTICAL RESULTS FOR CHEMICALS OF 

CONCERN IN GROUNDWATER 
9 COMPARISON OF MAXIMUM CONCENTRATIONS TO RBSLS 
10 EXPOSURE PATH'11AY ASSESSMENT - CURRENT LAND USE 
11 EXPOSURE PATHWAY ASSESSMENT - FUTURE LAND USE 

FIGURES 

1 SITE LOCATION MAP 
2 SITE VICINITY MAP 
3 SITE MAP AND SAMPliNG lOCATIONS 
4 GEOLOGIC CROSS SECTION A TO A' 
5 GEOLOGIC CROSS SECTION B TO B' 
6 GROUNDWATER POTENTIOMETRIC MAP, SEPTEMBER 11, 1999 
7 ETHYLBENZENE SOIL CONCENTRATION MAP 
8 TOTAL XYLENES SOIL CONCENTRATION MAP 
9 NAPHTHALENE SOIL CONCENTRATION MAP 

APPENDICES 

A UNDERGROUND STORAGE TANK ASSESSMENT REPORT - UST BLDG 54 
B GEOLOGIC BORING LOGS 
C FIELD SAMPLING OAT!'. SHEETS 
o SOIL AND GROUNDWATER LABORA TORY ANALYTICAL DATA 
E BORING LOG OF MONITORING WELL USED IN AQUIFER CHARACTERIZATION 

EVALUATION 
F RBSL CALCULATION SPREADSHEETS 
G SOIL LEACHABILITY MODEL 

TINUSrrAL·99-0S4/01S4-S.4 iv eTO 0093 



EXECUTIVE SUMMARY 
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Tetra Tech NUS, Inc. (TtNUS) has completed a Rapid Assessmeni (RA) for Site 32 (Building 54) 

which contained an underground storage tank (UST) system. The UST system supplied diesel 

fuel to a generated which powered water pumps at the former pump house (Building 54) at 

Charleston Naval Complex (CNG) Zone C, in North Charleston, South Carolina. The RA was 

performed under the direction of the South Carolina Department of Health and Environmental 

Control. 

TtNUS performed the following actions during the RA: 

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

petroleum hydrocarbons in the vicinity, evaluate public and private potable wells, locate 

utilities, locate nearby surface water bodies, and to determine surface hydrology and 

drainage; 

• Reviewed the previously prepared Storage Tank Assessment Report for UST BLDG 54 

to determine soil boring locations and monitoring well placements; 

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

• Performed a direct push investigation to collect soil samples for field screening using an 

organic vapor analyzer and collect soil and groundwater samples for mobile lab 

screening analysis for benzene, toluene, ethyl benzene, total xylenes (BTEX), and diesel 

range organics; 

• Installed three piezometers to approximately 12 feet below land surface (bls), five shallow 

permanent monitoring wells to approximately 13 feet bls, and one vertical delineation 

monitoring well to approximately 25 feet bls; 

• 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; 

• Performed groundwater natural attenuation sampling; 

• 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 hydrocarbon (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. 
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Conclusion 
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Naphtha!ene and ethylbenzene Weie the oniy Chemicais of Concern (CoC) detected in the onsite 

soils at concentrations that exceed the SCDHEC Risk Based Screening Levels (RBSLs) for 

clay-rich soils. PAHs consisting of benzo(a)anthracene, benzo(b)fluoranthene, chrysene, and 

dibenzo(a,h)anthracene were also reported with elevated laboratory detection limits above their 

RBSLs. The naphthalene and ethyl benzene concentrations, and the PAHs that were reported 

with elevated detection limits, were identified in soil sample 32SLB020506 (boring CNC32-B02) 

collected from 5 to 6 feet bls at the north end of the former tank field. An estimated naphthalene 

concentration of 42,000 micrograms per kilogram (ug/kg) exceeded the RBSL of 52 ug/kg 

established for naphthalene. Ethylbenzene was detected at 1,800 ug/kg above the ethylbenzene 

RBSL of 364 ug/kg. Sample 32SLB020506 also contained the elevated laboratory detection 

limits for benzo(a)anthracene, benzo(b)fluoranthene, chrysene, and dibenzo(a,h)anthracene at 

laboratory detection limits of greater than 36,000 ug/kg. 

On site construction worker (utility) was identified as a potential future receptor. The RBSLs for 

naphthalene and ethyl benzene were evaluated for dermal, incidental ingestion, and inhalation 

exposures. Based on the RBSLs, Site-Specific Target Level (SSTL) were calculated for the 

subsurface soil for naphthalene and ethylbenzene leaching to groundwater. The soil leaching 

SSTL calculated for ethylbenzene is 25 milligrams per kilogram (mg/kg), which is well above the 

maximum ethylbenzene concentration detected (1.8 mg/kg). The soil leaching SSTL for 

naphthalene is 12 mg/kg, which was less than the maximum soil naphthalene concentration of 42 

mg/kg. The calculated SSTL for naphthalene indicates naphthalene will leach into the 

groundwater at concentrations above the RSBL for a construction worker. 

Groundwater analysis collected in August 1999 indicate no CoCs analytes were detected in 

groundwater at concentrations that exceed the SCDHEC RBSLs. No free product was detected 

in ihe groundwater. 

Recommendation 

Corrective action is proposed for Site 32 since naphthalene concentrations have been detected in 

the soil above the SSTL criteria, and the potential mayor may not exist for PAHs to leach into the 

groundwater. it is proposed that soils be excavated and removed from the former tank pit area 

and groundwater be monitored for naphthalene and PAH constituents following the removal of the 

soils. 
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1.0 INTRODUCTION 
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Site 32 is a closed underground storage tank (UST) system which provided diesel fuel for diesel powered 

water pumps at Building 54 at the Charleston Naval Complex (CNC), Zone C in Charleston, South 

Carolina. This Rapid Assessment (RA) was performed by Tetra Tech NUS, Inc.'s (TtNUS's) Tallahassee, 

Florida, office, located at 1401 Oven Park Drive, Suite 102, Tallahassee, Florida 32312 (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 (telephone 

number 843-820-7307). Authorization to conduct the RA for the site was issued by NAVFAC under 

Contract Task Order (CTO) 0093. Fieldwork necessary to complete the RA was performed May 13-28, 

June 2-30, July 1-28, and August 7-9,1999, by TtNUS. 

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, as shown on 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 "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. A site vicinity map, which exhibits adjacent properties and 

structures, vicinity roads, current utilities, and vicinity surface drainage, is included as Figure 2. 

Building 54 is a former fresh water pumphouse that has since been demolished. The pumphouse was for 

the base water system. UST Building 54 (UST BLDG 54) provided diesel fuel to the water pumps 

operating in the pumphouse. UST BLDG 54 was a registered but unregulated 560-gallon steel tank 

installed in 1967. The tank was located on the southwest side of Building 54 (Figure 3). It is unknown 

when UST BLDG 54 was last in operation [Supervisor of Ship Building, Conversion and Repair, United 

States Navy, Portsmouth, Virginia, Environmental Detachment Charleston (SPORTENDETCHASN), 

1996)]. 

TTNUSfTAL-99-064/0164-S.4 1-1 CT00093 



1.2 SITE HISTORY 
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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 fieet 

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 fieet. 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 home port for combate ships and 

submarines of the U.S. Atlantic Fleet [Ensafe/Allan & Hoshall, Inc. (E/A&H), 1997J. 

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, 1997). 

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 UST at Building 54 was removed and the tank closure was completed in June 1996. 

Following removal of the UST system Building 54 was dismantled and the area razed. 

From June 10, 1996 through June 12,1996, UST BLDG 54 was removed, cleaned, and recycled as scrap 

metal. At the time UST BLDG 54 was removed, the tank was corroded and pitted and had several holes. 

The holes ranged from 1/4 to 1/S-inch in diameter. The holes were found in the middle of the tank and up. 

Durring excavation of the tank, heavy diesel fuel odor was present throughout the excavation. 

Groundwater observed in the tank pit excavation was reported to have contained a sheen 

(SPORTENDETCHASN,1996). 

The fuel distribution piping was constructed of steel and was removed from the ground during the tank 

removal. The piping extended a distance below ground approximately 1 foot before entering BUi!ding 54. 

At the time of the piping removal, the piping was corroded but was identified as sound 

(SPORTENDETCHASN, 1996). 
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During the removal of UST BLDG 54, elevated levels of polynuclear aromatic hydrocarbons (PAHs) were 

detected in areas of the tank pit soil and from groundwater grab samples. Naphthalene was detected in 

soil and groundwater at concentrations exceeding South Caroiinia Department of Health and 

Environmental Control's (SCDHEC's) action levels establsihed in the guidance document "South Carolina 

Risk-Based Corrective Action for Petroleum Releases" (January 1998). 

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 UST BLDG 54 study area. Specific information concerning the depth of utilities 

below land surface is currently unavailable. However, according to facility personnel, utility lines are 

typically located approximately 2 to 6 feet below land surface (bls) (SPORTENVDETCHASN, 1999). The 

following utility receptors were located: 

• Sanitary sewer, water utility: Sanitary sewer lines are located approximately 15 feet west and 20 feet 

south of former UST BLDG 54. Water mains are also present on the north and east sides of where 

Building 54 once stood. The water main located on the southside of Building 54 transversed the 

south end of the UST excavation for UST BLDG 54. 

• Electrical utility: The Underground Storage Tank Assessment Report (SPORTENVDETCHASN, 1996) 

identified multiple electrical conduit exiting Building 54 on all sides and entering the ground. Electical 

utility map for Building 54 was not available and the building has since been demOlished. 

According to the Final RCRA Facility Investigation Report for Zone H [Ensafe/Alian & Hoshall, 

Inc.(E/A&H, 1996a)] 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 any shallow groundwater usage. 

Results of the water use investigation revealed that no drinking water wells, which utilize the shallow 

aquifer, are located within a 4-mile radius of CNC. Irrigation wells were not identified within 1,000 feet of 

the site. Numerous monitoring wells are located within 2,000 feet of the site. The nearest surface water 

body to UST BLDG 54 is Noisette Creek located approximately 2,000 feet to the north. 

There are no city, county, or state zoning ordinances as the property (CNC) is currently owned by the 

federal government. Information concerning zoning ordinances was obtained from the SOUTHDIV 

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

(telephone number 843-820-7307). 
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eNC is located in Charleston County, South Carolina, in the Lower South Carolina Coastal Plain 

Physiographic Province on the Cooper River side of the Charleston Peninsula. The peninsula is formed 

by the confluence of the Cooper and Ashley Rivers. Topography in the area is typical of the South 

Carolina lower coastal plain and is characterized by having low-relief plains broken by the meandering 

streams and rivers, flowing toward the coast past occasional marine terrace escarpments (E/A&H, 1997). 

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 

io as ihe Wando Formation (E/A&H,1997). 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 including the Ashley Formation, a pale green to olive-brown, sandy phosphoric 

limestone or marl, which is locally muddy and/or sandy. The Ashley Formation in the vicinity of 

Charleston is encountered at a depth of approximately 30 to 70 feet bls. 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, 1997). 

Groundwater occurs under water table or poorly confined conditions within the 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 0 to 200 gallons per 

minute (gpm). This groundwater contains high concentrations of iron and is commonly acidic at shallow 

depths (E/A&H,1997). 

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, 1997). 
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2.0 ASSESSMENT INFORMATION 

SITE-SPECIFIC GEOLOGY AND HYDROGEOLOGY 

Site Geology 
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Nine direct push soil borings were advanced at Site 32 under the supervision of a TtNUS geologist from 

May 14 through May 16, 1999 (Figure 3). Eight borings advanced to 8 feet bls and one boring advanced 

to 30 feet bls provided soil samples to characterize the subsurface lithology. On June 17, 1999, five 

shallow monitoring wells were installed to a depth of 13 feet bls. During installation soil grab samples 

were collected to describe the subsurface lithology. On June 20 - June 22, 1999, a vertical delineation 

monitoring well was installed. During the drilling process, lithologic samples were collected using split­

spoon samplers to characterize the subsurface lithology to a depth of 32 feet bls. 

Based on lithologic descriptions from the soil borings and monitoring wells, the subsurface soil consists of 

sand and clay mixtures from the surface to approximately 5 feet bls. Underlying these units are tan to gray 

sands encountered to a depth of 26 feet bls in deep boring CNC32-B06. Olive silt and clay mixtures were 

present from 26 to 30 feet bls in the deep boring (Figures 4 and 5). Boring logs are presented in 

Appendix B. 

2.1.2 Site Hydrogeology 

Five shallow water table monitoring wells, CNC32-MW01, CNC32-MW02, CNC32-MW03, CNC32-MW04, 

and CNC32-MW05, and one deep vertical delineation monitoring well, CNC33-MW6D, were installed as 

part of this RA investigation (see Figure 3). The Shallow monitoring wells were completed to a depth of 

13 feet bls. Each shallow monitoring well was completed using 10 feet of 2-inch diameter, O.01-inch 

machine-slotted Schedule 40 polyvinyl chloride (PVC) screen that bracketed the water table. Monitoring 

well CNC32-MW6D was completed as a Type 111 monitoring well with 6-inch-diameter PVC surface casing 

grouted to a depth of 20 feet bls. After the grout for the surface casing cured for 24 hours, the borehole 

was advanced to a depth of 36 feet and a 2-inch-diameter PVC monitoring well was installed with a 5-foot, 

O.Oi-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. 
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Three, small diameter PVC piezometers were installed on May 29, 1999 to determine the depth to 

groundwater and evaluate the groundwater flow direction at the site. Each piezometer was constructed of 

1-inch diameter Schedule 40 PVC threaded casing and well screen. Each piezometer was completed with 

a 10-foot screen section installed from 2 to 12 feet bls. The screen section of each piezometer was 

installed to bracket the water table. 

Groundwater in shallow wells at Site 32 was encountered at depths ranging from about 6 to 7 feet bls 

during the RA investigation. The recorded water-level data collected during the RA are presented in 

Table 1. Groundwater elevation measurements were recorded from the site monitoring wells on 

September 11, 1999 to evaluate the groundwater flow direction. Figure 6 presents the groundwater 

potentiometric surface recorded during the field event on September 11, 1999. The potentiometric surface 

maps depict a groundwater flow direction toward the east. 

As part of the Final RCRA Facility Investigation Report for Zone B (E/A&H, 1996b), a tidal influence 

investigation was conducted to determine what effects tidal ranges in Noisette Creek and the Cooper 

River exhibit on groundwater flow within Zone B. The objective of the investigation was to measure water 

levels in the shallow aquifer during low, mid, and high tides in Zones A and 8. SeJeci weiis in Zones C and 

E near the perimeter of Zone B were also measured to obtain additional data. Since Zone B is bordered 

by Noisette Creek to the north and is situated between Zone C and the Cooper River, results from the 

Zone B tidal influence investigation were used to evaluate effects of tidal influence on Site 32. Site 32 is 

located in Zone C of the RCRA Facility Investigation. 

Measurements of tidal fluctuations identified that surface water elevations for Noisette Creek and the 

Cooper River varied greatly with tidal events; however, the tidal fluctuations produced less than 0.1 foot 

variations in all of the Zone B shallow wells. The results identified no significant change in groundwater 

flow direction resulting from tidal fluctuations in Zone B (E/A&H, 1996b). Since Site 32 is located farther 

inland from the Cooper River than the Zone B study area and farther inland to the Noisette Creek 

tributary, the impact of tidal fluctuation on the shallow groundwater flow direction at Site 32 is considered 

negligible. 

2.2 ASSESSMENT RESULTS 

Nine soil borings were completed as part of the screening portion of the soil investigation at Site 32. Five 

soil borings were completed to collect soil samples for analysis at a fixed base laboratory to confirm the 

Chemicals of Concern (CoC). The soil borings for screening evaluation were completed using a Direct 

Push Technology (OPT) rig. Samples were collected to evaluate subsurface soil vapors, soil contaminant 
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concentration (via a mobile laboratory), and groundwater contaminant concentrations (via a mobile 

laboratory). The soil samples for organic vapor screening were collected from a maximum depth of 6 to 7 

feet bls. The soil and groundwater samples collected for mobile laboratory screening were analyzed for 

benzene, toluene, ethyl benzene, and xylenes (BTEX), and diesel range organics. 

Soil samples for CoC evaluation were collected on May 18, 1999, and analyzed for BTEX, ethylene 

dibromide (EDB) and naphthalene using U.S. Environmental Protection Agency (USEPA) Method 8260; 

and PAHs using USEPA Method 8270. One sample was collected for total organic carbon (TOC) analysis 

using USEPA Method 415.1, total recoverable petroleum hydrocarbons (TRPH) using USEPA Method 

9071, and grain size analysis using sieve and hydrometer analysis. 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 2.3.1. 

Groundwater sampling events were conducted on August 4, August 5, and August 21, 1999. Groundwater 

sampling was conducted using a peristaltic pump and low flow, quiescent techniques. The monitoring 

wells 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 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, methyl tertiary butyl ether (MTBE), EDB, and 

naphthalene using USEPA Method 8260 and PAHs using USEPA Method 8270. Three of the 

groundwater samples were also analyzed for the following natural attenuation parameters: dissolved 

oxygen, alkalinity, carbon dioxide, sulfide, ferrous iron, nitrite, manganese, nitrogen/nitrate, sulfate, and 

methane. Groundwater natural attenuation data are summarized on Table 3. 

2.3 FIELD SCREENING ASSESSMENT 

2.3.1 Soil Vapor Assessment 

Nine soil borings were completed to evaluate for soil vapors as part of the soil screening assessment at 

Site 32. Oiganic vapoi analyzer (OVA) headspace measurements were recorded at approximately 2-foot 

intervals from ground surface to the top of the water table. Table 4 summarizes the soil vapor screening 

results. Figure 3 presents the soil boring locations. 
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Low levels of soil vapors were detected in the soil with vapor concentrations ranging from 1 to 27 parts 

per million (ppm). The highest soil vapor concentration, 27 ppm, was detected in sample collected from 6 

to 7 feet bls at boring CNC32-B03. 

The soil vapor assessment was used as a screening method to assist in identifying locations for collection 

of soil samples and groundwater monitoring wells. Soil sample and monitoring well locations were 

determined, in part, based on these data. 

2.3.2 Soil Mobile Laboratory Results 

One soil sample collected from each soil boring was analyzed in a mobile laboratory for BTEX, 

naphthalene, and diesel range organics using USEPA Methods 8021B and 8015M. The soil samples 

were selected based on the soil vapor screening results with the additional criteria that the samples 

originate in the vadose zone above the water table. Table 5 presents a summary of the analytical data 

from the mobile laboratory. 

As indicated in Table 5, BTEX consituents were not detected in any of the mobile laboratory soil samp!es. 

Naphthalene and diesel range organics constituents were detected in one sample at concentrations of 

260 micrograms per kilogram (ug/kg) and 49 milligrams per kilogram (mg/kg), respectively. Naphthalene 

and diesel range organiCS were reported below the laboratory detection limits in the remaining soil 

samples. 

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

2.3.3 Groundwater Mobile Laboratory Results 

A groundwater sample was collected from each soil boring location and was analyzed by a mobile 

laboratory for BTEX, naphthalene, and diesel range organics using USEPA Methods 8021B and 8015M. 

Table 6 presents a summary of the analytical data from the mobile laboratory. 

As indicated in Table 6, benzene was detected in one sample at 2.2 micrograms per liter (ug/L). Toluene, 

ethylbenzene, and total xylenes were each detected in two samples. Toluene was detected at 

concentrations of 1.8 ug/L and 11 ug/L, ethyl benzene at 6.2 ug/L and 21 ug/L, and total xylene at 1.7 ug/L 

and 38 ug/L. Three samples contained naphthalene and diesel range organics. Naphthalene 
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concentrations of 4.1 ug/L, 65 ug/L, and 1,200 ug/L were detected in the field screening groundwater 

samples. Diesel range organics were reported at concentrations of 0.4 milligrams per liter (mg/L), 

3.0 mg/L, and 45 mg/L. All screening detections occurred at locations CNC32-B01, CNC32-B02, and 

CNC32-B03. 

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

locations for permanent groundwater monitoring wells. 

2.4 CHEMICALS OF CONCERN IN SOIL AND GROUNDWATER 

2.4.1 Chemicals of Concern in Soil 

Five subsurface soil samples (plus one duplicate sample) were collected from the Site 32 area for 

determination of CoCs. The soil boring locations are shown on Figure 3, and Table 7 summarizes the 

CoCs detected in the soil samples. CoGs detected in the soil included ethylbenzene, total xylenes and 

naphthalene. The detected GoGs were from samples collected from 5 to 6 feet bls. An ethylbenzene 

concentration of 1,800 micrograms per killogram (ug/kg) and an estimated concentration of total xylenes, 

at 4 ug/kg, were detected in sample 32SLB020506 (boring GNG32-B02) collected at 5 to 6 feet bls. The 

detected ethyl benzene concentration exceeded the Risk Based Screening Level (RBSL) of 364 ug/kg for 

clay rich soils within 5 feet above groundwater. The total xylenes concentrations was below the RBSL of 

1,119 ug/kg established for total xylenes. Naphthalene was detected in sample 32SLB020506 at an 

estimated concentration of 42,000 ug/kg, and estimated concentrations of naphthalene were detected in 

the duplicate sample 32SLB030506D (boring GNG32-B06) and sample 32SLB040506 (boring GNG32-

B04), at concentrations of 6 ug/kg and 4 ug/kg, respectively. The naphthalene concentration detected in 

sample 32SLB020506 exceeds the RBSL for naphthalene established at 52 ug/kg. The PAHs 

(benzo(a)anthracene; benzo(b)f1uoranthene, benzo(k)f1uoranthene, chrysene, and 

dibenzo(a,h)anthracene) were reported at concentrations below the laboratory detection limits and below 

the RBSLs in each of the soil samples except sample 32SLB020506. The laboratory analysis of sample 

32SLB020506 reported an elevated detection limit of <36,000 ug/kg for benzo(a)anthracene, 

benzo(b)f1uoranthene, chrysene, and dibenzo(a,h)anthracene which is above the RBSLs of 17,687; 7,042; 

3,146; and 21,265 ug/kg respectilvely. The RBSLs for a clay-rich soil were used based on a grain size 

analysis completed on sample 32SLB090506 indicating a clay soil matrix. Soil analytical data sheets and 

grain size analysis reports are provided in Appendix D. 
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Table 8 presents the analytical results for CoCs detected in the groundwater samples collected on 

August 4, August 5, and August 21,1999. Groundwater analytical data sheets for the August 1999 field 

events are presented in Appendix D. No CoCs were detected above laboratory method detection limits in 

the groundwater samples. During the RA investigation, no free product was detected in any of the site 

monitoring wells or piezometers. 

2.5 ANALYTICAL DATA 

Analytical data from the Underground Storage Tank Assessment Report (SPORTENDETCHASN, 1996) 

are presented in Appendix A. Soil analytical data generated during this RA are summarized in Table 7. 

Groundwater analytical data generated during this RA are summarized in Table 8. The soil and 

groundwater laboratory analytical data for this RA are included in Appendix D. 

2.6 AQUIFER CHARACTERISTICS AND EVALUATION 

Groundwater levels were measured from the site monitoring wells on September 11, 1999. The 

groundwater flow direction across the site is toward the east as illustrated on Figure 6. The hydraulic 

gradient between monitoring wells CNC32-MW01 and CNC32-MW05 on September 11 was 

0.0094 feet per foot (ftllt), respectively. 

As part of the Final RCRA Facility Investigation Report for Zone C, rising and falling head slug tests were 

conducted on nine shallow monitoring wells throughout Zone C to determine the hydraulic conductivity of 

the surfical aquifer (E/A&H, 1997). Slug tests were conducted by instantaneously adding (falling head) or 

removing (rising head) a volume (slug) of water from the we!! and measuring the ieCoveiing water level 

with a data logger. A hydraulic conductivity value was then calculated for the rising head test and 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. Because hydraulic conductivity data are 

lognormally distributed, the geometric mean was determined to be the most representative measure of 

central tendancy. 

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 32. To 

make this determination the screened interval and proximity to the site were evaluated. Based on this 

evaluation, monitoring well NBCC523001 was selected as the most representative well. NBCC523001 is 
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approximately 450 feet west of the site and is completed to a depth of approximately 13 feet with a 10-foot 

screened interval. The geometric mean of the rising and falling head conductivities for NBCC523001 was 

3.95 feet per day. The boring log showing well completion and soil lithology for NBCC523001 is provided 

in Appendix E. 

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. Using Darcy's Law the 

average linear groundwater velocity may be expressed as: 

where: 

V=(~)Xi 

v = average velocity 

K = hydraulic conductivity = 3.95 ftlday 
n = volumetric porosity = 0.43 

(from sieve results of 60% sand &40% clay and Figure C1 in SCDHEC, 1998) 

therefore: 

= most recent hydraulic gradient measurement = 0.0094 ftllt 

v = (3.95 ft/day) x 0.0094 ft/ft 
0.43 

V =0.086 ft/day 

In summary, the seepage velocity of the surficial aquifer was calculated to be approximately 32 feet per 

year based on a hydraulic conductivity of 3.95 feet per day, a hydraulic gradient of 0.0094 ftllt, and a 

porosity of 43% for clay-rich soil. 

2.7 FATE AND TRANSPORT MODEL DESCRIPTION 

No groundwater concentrations exceeded the SCDHEC RBSLs; therefore, fate and transport modeling is 

not required for Tier 1 evaluation. 
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2.8 PREDICTED MIGRATION AND ATIENUATION OF CHEMICALS OF CONCERN 

Since fate and transport modeling was not performed, predicted migration and attenuation of CoCs were 

not evaluated. 
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Soil samples collected on May 18, 1999, were analyzed for BTEX and PAH constituents. CoCs detected 

in the soil included ethyl benzene, total xylenes, and naphthalene. An ethyl benzene concentration of 

1,800 ug/kg and a naphthalene concentration of 42.000 ug/kg from sample 32SLB020506 (boring 

CNC32-B02), collected at 5 to 6 feet bls, exceeds the RBSLs of 364 ug/kg and 52 ug/kg for ethylbenzene 

and naphthalene, respectively, for clay-rich soils. Estimated concentrations of total xylenes and 

naphthalenes were also reported in soil samples collected at 5 to 6 feet bls; however, the reported 

concentrations were below the established RBSLs for total xylenes and napthalenes. Elevated detection 

limits above the RBSLs for PAH constituents benzo(a)anthracene, benzo(b)fluoranthene, 

benzo(k)fluoranthene, chrysene, and dibenzo(a,h)anthracene were reported in the laboratory analysis of 

sample 32SLB020506. The detection limit for these compounds was reported at <36,000 ug/kg. Since 

the detection limits for these PAH compounds was elevated above the RBSLs, these constituents are 

assumed to be present at the reporting limit of 36,000 ug/kg in soil sample 32SLB020506. 

Groundwater samples collected on August 4 and August 5, 1999, were analyzed for BTEX, MTBE, and 

PAHs. All CoC parameters were reported below the SCDHEC RBSL. A comparison of the maximum soil 

and groundwater concentrations to RBSLs is summarized in Table 9. 

3.2 SITE CONCEPTUAL EXPOSURE MODEL 

This section focuses on the current and future land use issues concerning the site. Figure 1 shows that 

the site is surrounded by the City of North Charleston and therefore is in an urban setting. The site is a 

former fresh water pump house that serviced CNC. The facility is included in the BRAC activities; 

therefore, the future use of the facility is unknown. 

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

plants. The closest surface water body is the Cooper River located approximately 800 feet east of the 

site. Potable wells and irrigation wells were not identified within 1000 feet of the site 

(E/A&H, 1996a). Numerous monitoring wells are located within 1000 feet of the Site (E/A&H, 1996a). 

Groundwater flow is towards the north. 
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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 only those exposure pathways with COC concentrations exceeding Tier 1 RBSL 

concentrations are examined in a Tier 2 Risk-Based Corrective Action Report. Tables 10 and 11 present 

the exposure pathway assessments for current and future land use scenarios. 

3.3.1 On-Site Commercial Worker 

An on-site commercial worker is defined as a business employee vv'ho wOiks in a commerciai capacity at 

the site. Commercial use of the site in the future is a possibility; therefore, an on-site commercial worker 

was considered as a potential receptor. I ncidental ingestion, inhalation of vapors, and dermal contact 

with impacted soil are expected to be negligible for commercial workers because they are located inside a 

building. Groundwater at the site is not impacted above the RBSLs; therefore, no groundwater pathways 

are complete. It is unlikely that any additional exposure pathways will exist for future on-site workers; 

therefore, no complete pathways exist for either current or future commercia! workers. 

3.3.2 On-Site Visitor 

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

would probably be a customer of the facility located at the site. On-site visitors would have the same 

exposure pathways as commercial workers, but their exposure duration would be much shorter. This 

receptor does not have to be quantified because a potential on-site visitor's chemical intake would not 

drive risk or cleanup levels at the stte. 

3.3.3 On-Site Construction Worker 

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

soil 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 vapors from volatiles, 

dermal contact, and incidental ingestion. Ethylbenzene and naphthalene concentrations in soil are not 

above their RBSLs for ingestion or dermal contact. Inhalation of vapors from soil typically occurs while 

the soil is being removed by backhoe which enhances volatilzation. Therefore soil volatilzation would 

occur before the construction worker enters the utility trench, thereby removing inhalation as a receptor. 
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Groundwater at the site is not impacted above the RBSLs; therefore, no groundwater pathways are 

complete. 

3.3.4 On-Site Resident 

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, the on-site resident receptor was not considered further. 

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 

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

residence could be built. The site is located in an area that will likely be used for commercial and 

industrial purposes; therefore, this potential receptor was not considered further. 

3.3.6 Surface Water 

There are no surface waters within 1,000 feet of the site; therefore, this potential receptor was not 

considered further. 

3.4 IDENTIFICATION OF DATA REQUIREMENTS 

No additional data are required to calculate site-specific target levels (SSTLs) for the site. 

3.5 SITE-SPECIFIC TARGET LEVELS 

The only identified future potential receptor is the construction (utility) worker. Site soil concentrations 

were compared with RBSLs for ingestion or dermal contact with surficial soil. (Surficial soil was not 

impact at the site; however, for the construction worker pathway, exposure to subsurface soil is evaluated 

as surface soil because the worker is expected to have direct contact with the subsurface soil.) 

Compound Maximum RBSL for Ingestion or Dermal Exceed 

of Concern Concentration Contact with Soil - Commercial RBSL 

(mg/kg) (mg/kg) 

Ethylbenzene 1.8 100,000 No 

Naphthalene 42 41,000 No 
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Municipal water is supplied to the base, so shallow groundwater is not used for drinking water. 

Groundwater RBSLs provided by SDCHEC are for ingestion only, therefore, 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 10.6 and a target hazard quotient of 1 were used in the calculations. 

Standard defaults were used when available and applicable to a construction worker. When no standard 

parameters were available, conservative assumptions were used. Where possible, site-specific 

parameters were used for site conditions. For all pathways, 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 (EPA Peer Consultation Workshop Draft 1998). Based on expected limited contact with 

groundwater, the event frequency was assumed to be 1 event/day 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), EPN540/1-89/002 (EPA 

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 (EPA Region 4 1995). 

Utility lines in the area are typically 2 to 6 feet deep. The depth to groundwater at the site is ranges from 

approximately 6 to 7 feet bgs, slightly below the estimated depth of the utility lines. As utility wOik can be 

expected to excavate a few feet below the line, this pathway was considered complete. II was assumed 

that a construction worker might be exposed to chemicals volatilizing from standing groundwater. The 

inhalation RBSLs were calculated using Henry's Law: 

RBSLwATER = RBSLA1R/H 

Where H = Henry's Law constant [mg/L-air/mg/L-waterJ 
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The RBSLA1R for each chemical was calculated using the equation 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). SCDHEC values were used for Henry's Law constants. 

The following table summarizes the calculated RBSLs for the analyzed pathways and tabulates the 

minimum RBSL regardless of the pathway. 

CoC Dermal Incidental Inhalation Selected 

RBSL Ingestion RBSL RBSL (Minimum) RBSL 

mglL mglL mglL mglL 

Eihyibenzene 6.05 2838.89 14.70 6.05 

Naphthalene 1.63 1135.56 2.63 1.63 

Appendix F provides the parameters and results of the RBSL calculations. 

SSTLs were calculated for ethylbenzene and naphthalene concentrations leaching from subsurface soil to 

groundwater using the SCDHEC Soil Leachability Model and Selected Minimum RSBLs. Leachability 

modeling for the PAHs benzo(a)anthracene, benzo(b)fluoranthene, chrysene, and 

dibenzo(a,h)anthracene was considered, but not performed. Instead, naphthalene was used for modeling 

purposes because of its similarity to PAHs. 

Input parameters for the leachability model were determined using the figures in the SCDHEC Risk 

Based Corrective Action Guidelines (January 1998), soil quality and grain size data, and the Selected 

Minimum RBSLs calculated for the site. The soil leaching SSTLs calculated for ethylbenzene and 

naphthalene are provided in the following table. 

CoC Concentration in Soil Leaching SSTL (mg/kg) 
CNC32-B03/32SLB020506 

(mg/kg) 
Ethylbenzene 1.8 25 
Naphthalene 42 12 

The soii SSTL for ethylbenzene is 25 mg/kg, which is well above the maximum ethylbenzene 

concentration detected (1.8 mglkg). The soil leaching SSTL calculated for naphthalene is 12 mglkg. This 

is less than the maximum naphthalene concentration detected in subsurface soil sample at 42 mglkg 

which indicates naphthalene will leach into the groundwater at concentrations above the RBSL for a 

construction worker. Since the naphthalene was detected at concentrations where calculations indicate it 
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will leach to groundwater, it is assumed the PAH constituents have the potential to leach into the 

groundwater. 

Appendix G provides the leachability model calculations generating SSTL. 

3.6 RECOMMENDATIONS 

Corrective action is proposed for Site 32 since naphthalene concentrations have been detected in the soil 

above the SSTL criteria, and the potential mayor may not exist for PAHs to leach into the groundwater. It 

is proposed that soils from approximately 2 to 8 feet bls at the former UST pit be excavated and 

groundwater be monitored for naphthalene and PAH constituents following the removal of the soils. 
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Total 
Well No. 

Depth of 
Well (ft) 

CNC32-MW01 13 

CNC32-MW02 13 

CNC32-MW03 13 

CNC32-MW04 13 

CNC32-MW05 13 

CNC32-MWBD 25 

Notes: 
MSL - Mean Sea Level 
-noc -Below Top of Casing 

. i-feet 
NO - Not Detected 
NA - Not Available 

TABLE 1 

GROUNDWATER ELEVAT!ONS 
SITE 32, BUILDING 54 

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

Top of Gasing Date Depth to Free Product 
Elevation, ft Measured Product (BTOG) Thickness, ft 

(MSL) 

8.12 815199 NO NO 
9111199 NO ND 

8.38 815199 ND NO 
9111199 NO NO 

8.47 814199 NO NO 
9111199 NO NO 

7.63 814199 NO NO 
9111199 NO NO 

8.03 815199 NO NO 
9111199 NO NO 

7.95 812199 NO NO 
9111199 NO NO 

Depth to Water, ft Groundwater 

(BTOG) Elevation, ft 
(MSL) 

6.46 1.66 
6.63 1.49 
6.44 1.94 
6.61 1.77 
6.82 1.65 
6.96 1.01 
5.98 1.65 
6.14 1.49 
6.82 1.21 
6.90 1.13 
10.12 -2.17 
8.08 -0.13 



Date Purge 
WeIlI.D. 

Sampled method 

CNC32-MWOl 08/05199 PP 

CNC32-MW02 08/05/99 pp 

CNC32-MW03 08/04/99 pp 

CNC32-MW04 08/04/99 pp 

CNC32-MW05 08/05/99 pp 

CNC32-MW6D 08/04/99 pp 

Notes: 

(0 C) - Degrees Celsius 

TABLE 2 

GROUNDWATER FIELD MEASUREMENTS 
SITE 32, BUILDING 54 

ZONE C, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Volume Conductivity 
Temp. (' C) pH 

(gallons) (mS/cm) 

3.2 24.4 5.84 0.260 

3.2 25.6 5.82 0.310 

3.0 25.4 5.84 0.254 

3.5 25.6 5.99 0.186 

3.2 24.6 5.89 n "'l:t:. v. I '-'oJ 

12.0 24.3 7.16 1.33 

PP - Peristaltic pump, low flow technique 
uMHOSlcm - Micro HOS per centimeter 
NTU - Nephelometric turbidity units 
mgtl - milligrams per liter 

Turbidity 
Dissolved 
Oxygen 

(NTU) 
(mg/l) 

0 0.77 

0 0.45 
0 1.75 

0 1.09 

0 0.\1:< 

10 0.98 



Date 
Well 1.0. 

Sampled 

CNC32-MW01 8/5/99 

CNC32-MW02 8/5/99 

CNC32-MW05 8/5/99 

Notes: 

mgll - Milligrams per liter 
ug/I - Micrograms per liter 
E- Estimated Concllntration 

TABLE 3 

GROUNDWATER NATURAL ATTENUATION FIELD MEASUREMENTS 
SITE 32, BUILDING 54 

Dissolved 
Oxygen (mg/l) 

2.0 

3.0 

2.0 

ZONE C, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Alkalinity 
Carbon 

Sulfide Ferrous Iron Nitrite 
Dioxide 

(mg/l) 
(mg/l) 

(mg/l) (mg/l) (mg/l) 

76.0 68 0.02 0.72 0.100 

80 72 0.01 0.23 0.130 

40 43 0.03 0.66 0.064 

Manganese 
(mg/l) 

0.0 

0.4 

0.0 
---

* Fixed base laboratory analysis 

Nitrogen/ 
Sulfate Methane 

Nitrate 
(mg/l) * 

(mg/l)* (ug/l)* 

<0.05 29 130 

0.650 34 90 

<0.05 20 _540_ J 
------



TABLE 4 

SUMMARY OF OVA SOIL SCREENING RESULTS 
SITE 32, BUILDING 54 

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

Sample Location Sample Depth (feet) 
Total Organic Vapor 

Headspace Concentration 

CNC32-B01 1-2 NO 
2-3 NO 
3-4 NO 
5-6 NO 
6-7 NO 

CNC32-B02 1-2 NO 
3-4 NO 
4-5 NO 
6-7 NO 

CNC32-B03 1-2 NO 
3-4 NO 
5-6 NO 
6-7 27 

CNC32-B04 1-2 NO 
2-3 NO 
5-6 NO 
6-7 1 

CNC32-B05 1-2 2 
2-3 NO 
4-5 NO 
6-7 NO 

CNC32-B06 1-2 NO 
2-3 NO 
5-6 NO 

CNC32-B07 1-2 NO 
2-3 NO 
3-4 NO 
6-7 NO 

CNC32-B08 1-2 NO 
3~4 Nu 
6-7 3 

CNC32-B09 1-2 NO 
3-4 NO 
5-6 NO 

Note: 
OVA - organic vapor analyzer equipped with a flame ionization detector 



TABLE 5 

SUMMARY OF MOBILE LABORATORY SCREENING RESULTS FOR SOIL 
....... _ ......... 111 _ .... ,.. rA 
::'11 t: ~~, DUILLlII'tU 0;, .. 

ZONE C, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Sample Sample Sample 
Mobile Laboratory Screening Data 1'} 

Location Identification Depth Benzene Toluene Ethylbenzene Total Nap· 
(feet) (ug/kg) (ug/kg) (ug/kg) Xylenes Thalene 

(ug/kg) (ug/kg) 

CNC32·B01 32SFB01·0506 5·6 <5.0 <5.0 <5.0 <5.0 <5.0 
CNC32·B02 32SFB02·0506 5·6 <5.0 <5.0 <5.0 <5.0 <5.0 
CNC32·B03 32SFB03·0506 5·6 <5.0 <5.0 <5.0 <5.0 260 
CNC32·B04 32SFB04·0506 5·6 <5.0 <5.0 <5.0 <5.0 <5.0 
CNC32·B05 32SFB05·0506 5·6 <5.0 <5.0 <5.0 <5.0 <5.0 
CNC32·B06 32SFB06·0506 5·6 <5.0 <5.0 <5.0 <5.0 _< n .... o,u 

CNC32·B07 32SFB07·0506 5·6 <5.0 <5.0 <5.0 <5.0 <5.0 
CNC32·B08 32SFB08·0506 5·6 <5.0 <5.0 <5.0 <5.0 <5.0 
CNC32·B09 32SFB09-0506 5·6 <5.0 <5.0 <5.0 <5.0 <5.0 

NOTES: 
(1) Mobile laboratory screening data were analyzed using USEPA Method 8021/8015M. Compounds not 
detected are reported as less than the instrument detection limit. 

ug/kg Micrograms per kilogram 
mg/kg Milligrams per kilogram 

Diesel 
Range 

Organics 
(mg/kg) 

<10 
<10 
49 

<10 
<10 
_,n 
-'v 
<10 
<10 
<10 



TABLE 6 

SUMMARY OF MOBILE LABORATORY SCREENING RESULTS FOR GROUNDWATER 

Sample 
Location 

CNC32-B01 
CNC32-B02 
CNC32-B03 
CNC32-B04 
CNC32-B05 
CNC32-B06 
CNC32-BO? 
CNC32-B08 
CNC32-B09 

NOTES: 

SITE 32, BUILDiNG 54 
ZONE C, FORMER CHARLESTON NAVAL COMPLEX 

NORTH CHARLESTON, SOUTH CAROLINA 

Laboratory Screening Data)" 
Sample 

Benzene Toluene Ethylbenzene Total 
Identification 

(ug/L) (ug/L) (uglL) 
Xylenes 
(ug/L) 

32GFB01-0608 2.2 11 6.2 38 
32GFB02-0608 <1.0 <1.0 <1.0 <1.0 
32GFB03-060B <1.0 1.B 21 1.7 
32GFB04-060B <1.0 <1.0 <1.0 <1.0 
32GFB05-060B <1.0 <1.0 <1.0 <1.0 
32GFB06-060B <1.0 <1.0 <1.0 <1.0 
32GFB07 -0608 <1.0 <1.0 <1.0 <1.0 
32GFB08-0608 <1.0 <1.0 <1.0 <1.0 
32GFB09-0608 <1.0 <1.0 <1.0 <1.0 

Nap-
thalene 
(ug/L) 

4.1 
1200 
65 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

(1) Laboratory screening data were analyzed using USEPA Method 8020/8015M. Compounds not detected are 
reported as less than the instrument detection limit. 

ug/L Micrograms per liter 
mg/L Milligrams per liter 

Diesel Range 
Organics 

(mg/L) 
0.4 
3.0 
45 

<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 



TABLE 7 

SUMMARY OF FIXED-BASE LABORATORY ANAL mCAL RESIJL TS FOR CHEMICAUi OF CONCERN IN SOIL 
SITE 32, BUILDING 54 

Soil Boring / Benzene Toluenle 
Sample No. 

Sample Date 
(ug/kg) (ug/kg) 

RBSL '" 5 478 

CNC32-B01/ 
32SLB010506 18-May,·99 <6 <6 

CNC32-B02/ 
32SLB020506 18-May-99 <5 <5 

CNC32-B03/ 
32SLB030506 18-May-99 <6 <6 

CNC32-B03 (2) / 

32SLB030506D 18-May-99 <6 <6 

CNC32-B04/ 
32SLB040506 18-May-99 <7 <7 

CNC32-B09/ 
32SLB090506 18-MaY-99 <6 <6 

CNC32-TLI"/ 
3204TL00104 3-May-99 <5 <5 

All concentrations are in micrograms per kilograms (ug/k!l). 

NA - Not analyzed 

ZONE C, CHARLESTON NAVj~L COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Ethyl- Xylenes Benzo(a) Benzo(b) 
benzene (total) anthracene fluoranthene 
(ug/kg) (ug/kg) (ug/kg) (ug/kg) 

364 11119 17687 7042 

<6 <6 <400 < 400 

1800 4 (J) < 36000 < 36000 

<6 <6 <400 <400 

<6 <6 < 360 < 360 

<7 <7 < 360 < 360 

<6 <6 < 400 < 400 

<5 <5 NA NA 

Benzo(I<) 
Chrysene 

fluoranthene 
(ug/kg) 

(ug/kg) 

55930 3146 

< 400 < 400 

< 360CIO < 36000 

< 40() < 400 

< 360 < 360 

< 360 < 360 

<400 < 400 

NA NA 

(1) South Carolina Department of Health and Environmental Control Risk Based Screening Levels for day-rich soils; depth to groundwater less than 5 feet. 
(2) Duplicate 
(3) Trip blank 

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

Dibenzo(a,h) 
anthracene 

(ug/kg) 

21265 

<400 

< 36000 

< 400 

< 360 

< 360 

< 400 

NA 

Naphthalene 
(ug/kg) 

52 

<6 

42000 (J) 

<6 

6 (J) 

4 (J) 

<6 

<5 ! 

I 



TABLE 8 

SUMMARY OF FIXED-BASE LAB()RA TORY ANALYTICAL RESUL ni FOR CHEMICALS OF CONCERN IN GROUNDWATER 
SITE 32, BUILDING 54 

Monitoring Weill Sample~ 

Sample No. Date 

RBSL") 

CNC32-MWOl I 
32GLM010l 5-Aug-99 

CNC32-MWOl I 

32GLMOl 01 0(3) 5-Aug-9H 

CNC32-MW02 I 
32GLM0201 5-Aug-99 

CNC32-MW031 
32GLM0301 4-Aug-99 

CNC32-MW041 
32GLM0401 4-Aug-99 

CNC32-MW051 
32GLM0501 5-Aug-99 

CNC32-MW60(3) 

I 32GLM0601 21-Aug-99' 

CNC32TL (4) I 
32TL00101 4-Aug-99 

CNC32TL ") I 
32TL00201 5-Aug-99 

All concentrations are in ug/L. 
NA - Not analyzed 

Benzene 
Ethyl-

benzene 
(ugIL) 

(ugIL) 

5 700 

<5 <5 

<5 <5 

< 5 <5 

<5 <5 

<5 <5 

<5 <5 

<5 <5 

<5 <5 

<5 <5 
'- - - - -

Toluene 
(ugIL) 

1000 

<5 

<5 

<5 

<5 

<5 

<5 

< 5 

<5 

<5 

ZONE C, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Xylenes 
MTBE Naphthcllene 

Benzo(a) 
(total) anthracene 

(ugIL) 
(ugIL) (ugll.) 

(ugIL) 

10000 40 1 0 "I 10 "I 

<5 <5 <5 <10 

<5 <5 <5 <10 

<5 <5 <5 <10 

<5 <5 <5 <10 

<5 <5 <5 < 10 

<5 <5 <5 < 10 

<5 <5 <5 < 10 

<5 <5 <5 NA 

<5 <5 <5 NA 
- - - - -

(1) South Carolina Department of Health and Environmental Control Risk Based Screening levels for grolUnd water. 
(2) The Risk based screening level for individual PAH CoC i!; 10 ugll or 25 ug/l for total PAHs. 
(3) Duplicate 
(4) Trip blank 

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

Benzo(b) Benzo(k) 
Chrysene 

dibenzo(a,h) 
f1uoranthene fJuoranthene anthracene 

(ugll.) (ugIL) 
(ugIL) 

("giL) 

1 0 ,,, 10 '"~ 10 ,,) 1 a !~) 

< 10 < 10 < 10 < 10 

< 10 < 10 < 10 <10 

< 10 < 10 < 10 <10 

< 10 < 10 < 10 <10 -
< 10 <10 < 10 < 10 I 

~ 
< 10 < 10 < 10 <10 

< 10 < 10 < 10 < '10 

NA NA NA NA 

NA NA NA NA 



TABLE 9 

COMPARISON OF MAX!MUM CONCENTRATIONS TO RBSLs 
SITE 32, BUILDING 54 

ZONE C, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Maximum Maximum 
Concentration (Soil) RBSLs (Soil) Concentration (GW) 

Chemical of Concern (uglkg) (uglkg)la) 

Benzene <7 5 
Toluene <7 478 

Ethylbenzene 1800 364 
Xylenes 4 11119 
M I tst: <650 NA 
Naphthalene 42000 52 
Benzo(a)anthracene 36000 17687 
Benzo(a)pyrene 36000 NA 
Benzo(b)fluoranthene 36000 7042 
Benzo(k)fluoranthene 36000 55930 
Benzo(g,h,l)perylene 36000 NA 
Chrysene 36000 3146 
Dibenzo(a,h)anthracene 36000 21265 

Notes: 
(a) - From Risk-Based Corrective Action for Petroleum Releases, Table B4, 

Depth to GW - <5 ft, SCDHEC RBCA Guidelines, 1998. 
(b) - From Risk-Based Corrective Action for Petroleum Releases, Table B1, 

SCDHEC RBCA Guidelines, 1998. 
GW - Groundwater 
RBSLs - Risk Based Screening Levels 
Bolded value indicates the concentration exceeded the RBSL. 
NA = Not Available 

(ugIL) 

<5 
<5 

<5 
<5 
<5 
<5 

<10 
<10 
<10 
<10 
<10 
<10 
<10 

RBSLs (GW) 

(ugIL)lb) 

5 
1000 

700 
10000 

40 
10 
10 
10 
10 
10 
10 
10 
10 



Media 

Air 

Groundwater 

Surface Water 

Surficial Soil 

Subsurface Soil 

TABLE 10 

EXPOSURE PATHWAY ASSESSMENT - CURRENT LAND USE 
SITE 32, BUILDING 54 

ZONE C, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Exposure Route Pathway Selected for 
Evaluation? (Yes or No) 

Exposure point or 
Reason for Non-

Selection 
Inhalation No No volatilization to 

enclosed space. 
Explosion Hazard No No explosion hazard. 

Ingestion No No current groundwater 
pathways complete. 

Dermal contact No Drinking water provided 
by city. 

Inhalation No 

Ingestion No No surface water bodies 
within 1,000 feet 

Dermal contact No 

Inhalation No 

Ingestion No No surficial soil impact. 

Dermal contact No 

Inhalation No 

Ingestion No No current complete 
pathways. 

Dermal contact No 

Inhalation No 

Data Requirements (If 
pathway selected) 



Media 

Air 

Groundwater 

Surface Water 

Surficial Soil 

Subsurface 
Soil 

TABLE 11 

EXPOSURE PATHWAY ASSESSMENT - FUTURE USE 
SITE 32, BUILDiNG 54 

Exposure Route 

Inhalation 

Explosion Hazard 

Ingestion 

Dermal contact 

Inha!ation 

Ingestion 

Dermal contact 

Inhalation 

Ingestion 

Dermal contact 

inhaiation 

Ingestion 

Dermal contact 

Inhalation 

ZONE C, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Pathway Selected Exposure point or Reason for 
for Evaluati~)? (Yes Non-Selection 

or No 
No No volatilization to enclose 

space. No explosion hazard. 
No 

Yes Groundwater exposure by 
potential construction worker 

Yes (most likely in utility corridor). 
Both direct exposure and 

Yes exposure by soil leaching to 
groundwater evaiuated. 

No No surface water bodies within 
1,000 feet 

No 

No 

No Soil exposure by potential 
construction worker (most likely 

No in utility corridor). Although 
there is no surficial soil impact, 

No subsurface soil evaluated as 
surtace soil for construction 
worker as direct contact likely in 
utility trench. 

Yes Potential exposure to 

Yes 
construction worker through 
soils leaching hydrocarbons to 
groundwater in utility trench. 

Yes 

Data Requirements (If 
pathway selected) 

No a.editional data 
needed. 

No a.editional data 
needed. 

No a,editional data 
needed. 
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AND GREATER THAN THE 
DETECTION LIMIT 

WATER UTILITY LINE 
SANITARY SEWER UTILITY LINE 

TOTAL XYLENES SOIL CONCENTRATION MAP 1-:=-=:::':';::"':'-:-:::-1 
(MAY 1999) APPROVED BY DATE 

SITE 32, BUILDING 54 
ZONE C, CHARLESTON NAVAL COMPLEX, 
NORTH CHARLESTON, SOUTH CAROLINA 
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CNC32-MW01 AND DESIGNATION 
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SOIL BORING LOCATION 
AND DESI GNA TI ON 

ANALYTE AT CONCETRATION 
LESS THAN REPORTING LIMIT 

NAPHTHALENE CONCENTRATION 
(ugjkg) 

ANAL YTE AT CONCETRATION 
LESS THAN REPORTING LIMIT 
AND GREATER THAN THE 
DETECTION LIMIT 

----- NAPHTHALENE SOIL 52 ug/kg 
ISOCONCENTRATION CONTOUR 

-" -" - WATER UTILITY LINE 
-;; - ,'- SANITARY SEWER UTILITY LINE 

CONTRACT NO. 

NAPHTHALENE SOIL CONCENTRATION MAP 
(MAY 1999) 

0164 
APPROVED BY DATE 

SllE 32, BUILDING 54 
ZONE C, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

APPROVED BY OA TE 

DRAWING NO. REV. 
FIGURE 9 0 



APPENDIX A 

UNDERGROUND STORAGE TANK ASSESSMENT REPORT 

UST BLDG 54 



._',~~" .. -. ·South Carolma __ ~_ 

DHEC 
:'E-oartment Of Health and EnvlfonmE!ntal ContrOl 

2600 Bull Street. Columbia. SC 29201·1708 

~ fr. Gabriel L Magwood 
S~luthern Diyision NFEC 
PO.Box 190010 
.: 155 Eagle Drive 

Commissioner: Dougl;1S E. Bryant 

Board: John H Burriss. Chairman 
William M. Hull, Jr" MD. Vice Chairman 
Roger leaks. Jr .. Secretary 

Promoting Health. Protecting the EnvJronment 

?\,)rth Charleston, South Carolina 29419-90 I 0 

R> Assessment Report dated October 17, 1996 
Charleston Naval Base Building # 5~ (Site Identification # 12094) 
Charleston County 

Date: December 31, 1996 

Dear Mr. Ma~\'Ood: 

Richard E. Jabbour. DDS 

Cyndi C. Mosteller 
Brian K. Smith 
Rodney l. Grandy 

The author has completed technical review of the referenced document. As submitted, the report provides analytical 
results of em'ironmental sampling conducted to detennine if releases haye occurred from operation of the referenced 
Uo."1derground storage tank system. The results presented indicate elevated levels of polynuclear aromatic 
h~'drocarbons (PAH) were detected in areas of the tank pit and from groundwater grab samples. The results exceed 
the levels proposed in the Soil Corrective Action Plan (dated July 18, 1996) and appear to necessitate additional 
endeavors for remedial actions (soils removal) and contamination characterization (assessment activities, including 
groundwater inYestigations), as appropriate. In this regard, assessment/corrective action activities provided in the 
T an!; Management Plan (dated October 18, 1996) should be implemented in an appropriate and timely manner. 
Piease be reminded that groundwater sampling (if necessary) will require construction of sampling points and will 
need to be submitted for prior review and approval, as appropriate. 

Should you have any questions, please contact me at (803) 734-5328. 

Sincerely,.. . 
," .. ' ' ~ /-

Paul L. Bristol, Hydrogeologist 
GrQundwater Asses:..ment and Development Section 
Bureau of Water 

cc: Trident District EQC 



, ' 

Date Received 

Solllh Carolina Department of Health and Environmental Control (S.C.D.H.E.C.) 
Underground Storage Tank (USn AUe5sment Report 

Submit Completed Form to: 
UST Regulatory Section 
SCDHEC 
2600 Bull Street 

State Use Only Columbia, Solllh Carolina 29201 
Telephone (803) 734-5331 

I OWNERSHIP OF UST(S) 

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

Mailing Address: P.O. Box 190010 

Cilv: N. Charleston State: SC Zip Code: 294i9-90iO 

Area Code: 803 Telephone Number: 743-9985 Contact Person: LCDR Paul Rose 

II SITE IDENTIFICATION AND LOCATION 

Site LD. #: 12094. Registered but not regulated 

II Facilitv Name: Charleston Naval Base Complex. BLDG 54 

Street Address: South Hobson A venue 

City: North Charleston, 29405-2413 County: Charleston 

III CLOSURE INFORMATION 

Closure Started: 10 June 96 Closure Completed: 12 June 96 

Number orUSTs Closed' 
N/A SPORTE~ETCliASN 

Consultant UST Removal Contractor 

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

II !~~!.h..!!!h..~ r---!.'Y~=-.4=~~'::!l:=:--u';:--=i;:=~=;liii~.:::~;;u..~_,,:, .. "-,;;~w;iiOiloiot""f .. :~~~~fUi~ II 
uu. inf--. J ~ IU; 11M f'IItIaIIud illllIOQD:a.il1Ni. a::cwu aIIIl COfIIII6IIt. 

LCDR Paul Rose 

Signature 
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V. UST INFORMATION 
II Tank 1 I Tank 21 Tank 31 Tank 41 Tank 51 Tank 6 II 

A. Product .................................................. . Diesel 
fuel 

B. Capacity ................................................. . l60 gal. 

C. Age ........................................................ . 1967 

D. Construction Material ............................. . S ... I 

E. MonthlYear of Last Use ......................... . Unknown 

F. Depth (ft.) To Base ofT& ... Jc ................... . 6'3" 

G. Spill Prevention Equipment yIN ......... . 
N 

H. Overfill Prevention Equipment yIN ........ . 
N 

I. Method of Closure RemovedIFilled ..... 
R 

1 Visible Corrosion or Pitting YIN .......... . 

K. Visible Holes yIN ................................. . 

Y 

~ y 

L. Method of disposal for any USTs removed from the ground (attach disposal manifests) 

The UST was removed from the ground, drained, and cleaned. It was then cut up 
for recycling as scrap metal. See Attachment ill. 

tv1. I-v1ethod of disposal for any liquid petroleu!!1.., sl1Jdges~ or waste waters removed from the 
USTs (attach disposal manifests) 

Residual diesel fuel was recycled. 

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

UST BLDG 54 was corroded, pitted, and had several holes. The holes ranged 
from 1/4 to 1/8 inch in diameter. They were located from the middle of the tank 
up. See Attachment 1. 

II 
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VI. PIPING INFORMATION 

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

B. Distance from UST to Dispenser.. .................... . 

C. Number of Dispensers ..................................... .. 

D. Type of System PiS ........................................ .. 

E Was Piping Removed from the Ground? YfN .... 

F. Visible Corrosion or Pitting yIN ...................... . 

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

H. Age ................................................................. . 

"'UST BLDG 54 was located l' from Bldg 54. It provided 
diesel fuel for fresh water pumps. 

Tank I Tank 2 Tank 3 Tank 4 Tank 5 

Sleel 

• l' 

1 

S 

Y 

N 

N 

1967 

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

Piping was corroded, but sound. 

VII. BRIEF SITE DESCRIPTION AND HISTORY 

Bldg 54 of the Charleston Naval Base is a former fresh water pumphouse 
for the base water system. UST BLDG 54 was a registered but unregulated 
tank which provided diesel fuel for the diesel powered pumps. The tank 
was made of steel and installed in 1967. 

Tank6 



VITI. SITE CONDITIONS 

A. Were any petroleum-stained or contaminated soils found in the UST 
excavation, soil borings, trenches, or monitoring wells? 

If yes, indicate depth and location on the site map. X 

B. Were any petroleum odors detected in the excavation, soil borings, 
trenches, or monitoring wells? 

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

C. Was water present in the UST excavation, soil borings, or trenches? 

If yes, how far below land surface (indicate location and depth)? X 
5 112', center of excavation 

D. Did contaminated soils remain stockpiled on site after closure? 

If yes, indicate the stockpile location on the site map. 

Name ofDHEC representative authorizing soil removal: X 

E. Was a petroleum sheen or free product detected on any excavation 
or boring waters? 

If yes, indicate location and thickness. 
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IX. SAMPLE INFORMATION 

S.C.D.H.E.C. Lab Certification l~umber _--,1-"O",,1.!:.2~O ________ _ 

Sample # Location Sample Type Depth" DateITime of Collected OVA# 
(Soil/Water) Collection Bv 

SPORT East end of tank. Soil 4' 6/12196 R. Not 
0075-1 1300 Atkins Taken 

SPORT West end of tank. Soil 4' 6/12196 R. Not 
0075-2 1300 Atkins Taken 

SPORT Center of excavation. Water 5.5' 6/12/96 R. Not 
0075-3 1300 Atkins Taken 

SPORT Center of excavation (40m1 vials Water 5.5' 61\2196 R. Not 
0075-4 1300 Atkins Taken 

I II II I 
• = Depth Below the Surrounding Land Swface 



x. SAMPLING METHODOLOGY 

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

After the removal of UST BLDG 54 soil and ground water samples were taken. 
Sampling was performed in accordance with SC DHEC R.61-92 Part 280 and SC DHEC UST 
Assessment Guidelines. 

The samples are identified as follows: 

Soil Sample 
Soil Sample 

Ground Water Sample 
Ground Water Sample 

Detachment Charleston 
UST54-1 = 
UST54-2 = 
UST54-3 = 
UST54-4 

General Engineering Labs 
SPORT -0075-1 
SPORT -0075-2 
SPORT -0075-3 
SPORT -0075-4 

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. Soil 
samples were extracted where the ends of the tanks had rested. Ground water samples were 
taken from the bottom center of the excavation. 

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 SPOR TENVDETCHASN until they were 
transferred to General Engineering Laboratories for analysis as documented in the attached Chain­
of-Custody Record. 



XI. RECEPTORS 

"-T. _ " I es 1,"0 

A. Are there any lakes, ponds, streams, or wetlands located within 1000 feet 
of the UST system? 

X 
If yes, indicate type of receptor distance, and direction on site mao. 

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

X 
If yes, indicate type of well, distance, and direction on site map. 

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

X 
If yes. indicate the type of structure. distance, and direction on site map. 

D. Are there any underground utilities (e.g., telephone, electricity, gas, water, 
sewer, storm drain) located within 100 feet of the UST system that could 

II 
.... "" ........ ...; ... 11 •• "" ... _ ... : ....... ,... .... + ...... 1' ,,";ih. tha t"nnt'!lln"l.;n'JIti"n? 
pvu;;;uUG.uy ""VJ.LJ~ UJ. ""V'I~" .","" .......................................... ,.. ......... 

["electricity, gas, & water] X· 
If Yes, indicate the type of utilitv, distance, and direction on the site map. 

E. Has contaminated soil been identified at a depth ofless than 3 feet below 
land surface in an area that is not capped by asphalt or concrete? 

X 
If yes, indicate the area of contaminated soil on the site map. 



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 
information. 

Site Maps 1, 2, and 3 
Photographs 1- 5 
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SPORT GROUND WATER 
SAMPLES 0075-3 & 0075-4 
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1899 Norlh Hobson Avenue 
North Charleslon, SC 29405-2106 D'w'G NAME, BLDG54_2 
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Charleston, SC 

SPORTENVDETCHASN D~G DATE, 18 Sept 1996 
1899 North Hobson Avenue 
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UST BLDG 54 

\ 

Photo I: Prior to removal. Suction line is being indicated by shovel 

Photo 2: Removal in progn:ss. 



Photo 3: Quarter-inch hole is being 
indicated. 

USTBLDG54 

Photo 4: A second 114 inch hole is being 
indicated. 

Photo 5: UST BLDG 54 ends cut open for steam cleaning. 



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 ENGIN'EERING LABORATORIES 
iWt't!ring to(/(l~' '.\' lJt!ecis n';rh " \';s;on {or tumorrml". 

CERTIFICATE OF ANALYSIS 

Client: Supervisor of Ship Building II. CODversion 
SUPSHIP·Ponsmouth Dew:lunODl·EnV. 
1899 Nonh Hobson Ave. 

COJUICI: 

North Cbarlesum. South Carolina 29405·2106 
Mr. Bill Hien 

Project Desc:ription: SUPSHIP·POrtmlouth Derachmau 

ce: NPWCOO196 

Parameter 

Volatile Organics 
"r . 4 items 

LOIlC 

SampieID 
LabID 
Matrix . 
Date Collected 
Date Received 
Priority 
Collectar 

Ouallller Result 

u 0.00 
cthylbenzene U 0.00 
Toluene U 0.00 
Xyl ..... (rOT AL) U 0.00 
Naphthalene 4.12 

Em-actable OrgaDlcs 

Polynuckar ArolnDtic Hydrocarbons. J6 ilems 
Acenaphthene U 0.00 
Acenaphthy1ene U 0.00 

Anthracene U 0.00 
Be:nzo(a)anthracene U 0.00 
Be:nzo(a)pyreDe U 0.00 
Be:nzo(b)fluonuuhone U 0.00 
Be:nzo(ghi)pety1ene U 0.00 
Be:nzo(k)fluoranthene U 0.00 
Chrysene U 0.00 
Dibenzo(a.h)anthrocene U 0.00 
l'1uoranthene U 0.00 
Fluorene U 0.00 
Jnd=t.o(!.43~d)pyr:r.e U 0.00 
Naphthalene U 0.00 
Phenanthrene U 0.00 
I')=e U 0.00 

rollowlng prep proced ......... re performed: 
..:IMS BaselNeuni CompouDds 

Repott Da",: June 21. 1996 

: SPORT 0075·1 
: 9606277.01 
: SoU 
: 06/1U16 
: 06/14,96 
: Routine 
: Cliont 

DL 

1.00 
1.00 
1.00 
1.00 
1.00 

165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 

165 
165 
165 
165 

RL UDlts 

2.00 uglkg 
2.00 ullkg 
2.00 ullkg 
4.00 uglkg 
2.00 ullks 

330 uglkg 
330 uglkg 
330 ugIkg 
330 uglkg 

330 uglkg 
330 uglkg 
330 uglq 
330 ugIkg 
330 ullks 
330 uglkg 
330 .s 
330 uglq 

330 u.,k. 
-.~ 

330 ugIkg 
330 ullk, 
330 ugIkg 

Page lof3 

DF Anal)'st Date Tim. Batch M 

1.0 THL 06/18,96 1300 86067 1 
1.0 
1.0 
1.0 
1.0 

1.0 BOG 06/18,96 1800 86033 2 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 

OWL 06117,96 1700 86033 3 

P080xJ0712- Charleston. SC 29417- (8031556-8171- Fa.. (803) 766-1178 -9606277.()1-

0, Pnnl~ un ~.:I.N plfI«. 



GENERAL ENGINEERING LABORATORIES 

COnlaCt: 

Project Description: 

cc: NPWCOO196 

CERTIFICATE OF ANALYSIS 

Supervisor of Ship Building'" Convnon 
SUPSHIP-Ponsmouth Detachment-Env. 
1899 Nonh Hobsoo Ave. 
Nonh Charlesum. Soulh Carolina 29405-2106 
Mr_ Bill Hiets 
SUPSHIP-Ponsmoulh Detaclumm 

Repon Dale: June 21. 1996 

SomplelD : SPORT 0075- i 

Surrogate Recovery 

2-Auorobiphenyl 
Niaobenune-dS 
l"Torphenyl-<l14 
Bromoiluorobcnune 
DibromoOuoromethone 

M"Metbod 

Ml 
M2 
M3 

Nores: 

Test 

M610 
M610 
M610 
BTEX-8260 
BTEX-8260 
BTEX-8260 
NAP-8260 
NAP-8260 
NAP-8260 

7r.= quilifi=: in du.: :epon are de!"med !S fnl1nM; 

PerceDt'llo 

993 
953 
85.0 
90.2 
116_ 
92.6 
90.2 
116_ 
92.6 

Motbod-DescrtpUOD 

EPA 8260 
EPA 8270 
EPA 3550 

Acceptable Limits 

(30.0 - 115.) 
(23.0 - 120.) 
(373 - 128.) 
(59.7 - 159.) 
(74.0 - 128.) 
(53.4 - 163.) 
(59.7 - 159.) 
(74.0 - 128.) 
(53.4 - 163.) 

J indicates presence of analyre III CODCGUrIIion I ... thaD tho reporting limit (RLl and grearer thaD !he detoclion limi1 (DL). 
U indicateS thI1 the analyre WIS not delec:ted 11 • conCOlllratioD grellOr thaD the detection Iimi~ 
• indicate thI1 a quality =1 analyre recovery is outside of specified ecceptanee criteria. 

GEL Laboracory CenillcaliODS EPI Laboratory Certifications 

AL -41040 AZ - AZOS14 AL- 41050 
CT-PH..o169 CA -1-1112312056 

AZ-AZOSI4 
cr- PH-0175 

*9606277-01* POBox 30712· ChotIeston. SC 29417· 18031556-8171· F ..... I803. 766-1178 

"'" U Primed un rc.."\"..:k'\l p:II"CI'. 

Page 20f3 



GENERAL ENGINEERING LABORATORIES 

Client: 

ContICt: 

JIt!erin,t! Intlay's needs wi,h a t"uion for tomorrOU". 

CERTIFICATE OF ANALYSIS 

Supervisor of Ship Building'" Conversion 
SUPSHlP-Ponsmouth Detachment-Env. 
1899 NOtth Hobson Ave. 
NOtth ClarleslDll. South Carolina 2940S-2106 
Mr_ Bill Hiers 

Project Description: SUPSHlP-Ponsmouth Dew:lunent 

cc: NPWCool96 Report Date: 1une 21_ 1996 

SamplelD 

GEL Laboratory Certlncatlons 

DE - SCOl2 
ME -SCOI2 
NC -233 

RI - 135 
'IN; 02934 
VA-OOI51 
WI _ 999887790 

FL - E871SM17294 
MS -10120 
NY -11501 
SC -10120 
t.~ ~ E.2S! 
WA-C223 

.lata report has been prepared ond reviewed 
in ac:<Ordaruo. with Oc:neral Ensineering Laborataries 
swvlard operating procedures. Please direct 

: SPORT OO7S-1 

EPI Laboratory CertlllcatioDS 

FL - E87472187458 
NY-11S02 
SC -10582 

ur -E-227 
WA -C"?-"i 
PA·68-485 

a your Project Manqcr. Karen Blakeney It (803) 769-7386. 

-;Q(>90 ~.~, 
Analytical Repon Specialist 

MS -29417 
RI - 138 
TN -02934 
VA-001l1 
NJ -79002 
WV -235 

PO 80d0712' CharloslOn. SC 29417. (803) 556-8171' F .. "S031766-il i8 
.ft ... 

Plge 30f3 
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GENERAL ENGli'lEERING LABORATORIES 
.Wtelil1~ ttuiay·.\· needs ,dth Cl \Oision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Client: Supervisor of Ship Buildins &. Conversion 
SUPSIUP-Ponsmouth DetaclunOlll-Env. 
IS99 Nonh Hobson Ave. 

ConllCC 
Projoc:t Description: 

Nonh Charleston. South Carolilla 29405-2106 
Mr. Bill Hiers 
SUPSIUP·Ponsmowh Do.achmen. 

c:e: NPWCOO196 

Parameter 

'!IItatile Organics 
"'X -4 ium.r 

SampleJD 
LabID 
Mllrix. 
Dale CoUect.d 
Dale Roc:eived 
Priority 
Collocu>r 

Qualifier Result 

.u:ne U 0.00 
clhylbenzene 216 
Toluene U 0.00 
Xylenes (Tar ALl 5S.3 
Naphthalene 1770 

Extractable Orgaaics 

POly1WCWu ArOl7JQtic HydrocarboflS - 16 ilems 
AcenapIuhene U 0.00 
Acenaphlhylene 
AnII1ncene 
Bemo(a)antJncene 
Bemo(a)pyn:ne 
Bonzo(blfiuoraruhene 
Bemo(gbi)pery ..... 
BenzD(klfiuoraruhene 
Cbrysena 
Dibenzo(a.h)anIhrJJCellO 
Fluoruuhme 
Fl_ 
lndeno(l.2..3-c.d)py=e 
Naphlhalell& 
Phonondnne 
l'yJme 

U 
U 
U. 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 

0.00 
0.00 
0.00 
0_00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
924 

0.00 

!olJowIDg pnp proc:ed ...... were performed: 
~ .JMS BascINewml Compounds 

Report Due: J_ 21. 1996 

: SPORT 007'-2 
: 9606277-02 
: Soil 
: (61121)6 
: 06114196 
:RowiM 
: Cllcnt 

DL 

10.0 
10.0 
10.0 
10.0 
10.0 

165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 

RL UnilS 

20.0 uglkg 
20.0 ugikg 
20.0 uglkg 
20.0 uglkg 
20.0 ugikg 

330 ug/kg 
330 ug/k& 
330 UCfkg 
330 UCfkg 
330 uglkg 
330 uglks 
330 uglkg 
330 ug/k& 
330 ug/k& 
330 ug/kg 
330 ug/k& 
330 uglks 
330 ug/k& 
330 ug/k& 
330 ug/k& 
330 ug/k& 

Page lof3 

DF Analyst Date Time BatCb M 

10. nn. 06117196 1731 86067 1 
10. 
10. 
10. 
10. 

1.0 BOO 06/18196 1833 86033 2 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
Ui 
1.0 
1.0 

OWL 06117196 1700 86033 3 

POBox 3071:!· Charleston. SC 29417· (S03) 556-8171· FIIlt (803) 766-1178 "96D6Z77.()2" 
0. ~nl~"d nn M:\'':~ e,lf'('l. 



Client: 

COIIIICC 

ProjOCl Description: 

cc: NPWCOOl96 

GENERAL ENGINEERING LABORATORIES 
.'deeling tad"Y'J needs willr u rision for TomOrrow. 

CERTIFICATE OF ANALYSIS 

Supervisor of Ship Building & Conversion 
SUPSHIP·Ponsmouth Dew:hmont·Eav. 
1899 NOM Hobson Ave. 
Nonh ChorleslOn, South Carolina 29405·2106 
Mr. Bill Him 
SUPSHlP·Ponsmouth Dew:hmont 

Rcpon Dale: June 21. 1996 

Sample ID : SPORT 0075·2 

Page 20f3 

Parameter QuallIIer . Resull DL RL Units DF Analyst Dale Time BalCh M 

Comments: 
A dilution was required for Volatiles Organics due 10 large amourus 
of hydrocarbons. As • result. the _lion limits were elevaled. 

Surrogate Recovery Test Pen: ... I'lW 

JOrobipbenyl M610 95.3 
JObenu:ne-d5 M610 103. 

p-Terphl:nyl-d14 M610 69.4 
Brornofluoro1>enzene BTEX-8260 104. 
Dlbromofluorornelllme BTEX-826O 107. 
Toluene-<18 BTEX-8260 96.0 
Bromotluoro1>enzene NAP-8260 104. 
Dibromofluoromethane NAP·8260 107. 
Toluene-dS NAP-8260 96.0 

M=Melboci Melbod.DescriplioD 

MI EPA 8260 
M2 EPA 8270 
M3 EPA3S50 

Nora: 

The qualiJiers in this report are defined as follows: 

Acceptable LImits 

(30.0· 115.) 
<23.0· 120.) 
(37.3 • 128.) 
(59.7 • 159.) 
(74.0. 128.) 
(53.4 • 163.) 
(59.7 • 159.) 
(74.0. 128.) 
(53.4 • 163.) 

j indica ... pr_ of anaiyIe at • OOIICCllralion less than the reporWlllimil (RL) and greater ...... the delecliaa iinili (DLj. 
U indi ..... thor the anaiyIe wu DOl de_ at • concentration greater than the derocliaa limiL 

- indicate thor • quality conlrlll anaiy!e recovery is outside of specified accepIatICC c:riIeriL 

.. LabonlOry C.rI1IIcadoDa EPI LaboraIOrJ CerIIIIcalIou 

-9606277.m* POBox )0712' CharI.Slon. SC 29417· (803) 556-8171' Fax (803) 766-1178 
.I"t. __ ..... __ ._._ •..• ___ ._ 

-



GENERAL ENGINEERING LABORATORIES 

cu .... : 

Canuel: 

CERTIFICATE OF ANALYSIS 

Supervisor of Ship Building &. Conversion 
SUPSHIP-Ponsmouth Detachment-Env. 
1899 Nonh Hobson Ave. 
Nonh ChariostolL South CaroUna 2!1405-2106 
Mr. Bill Hi ... 

Pro jec:t Description: SUPSHIP-Ponsmouth Detachment 

c,:: NPWCOOl96 Report Date: 1_21. 1996 

SampleID 

GEL Laboratory Certtncadons 

AL-41040 
CA-2089 
DE- SCOl2 
ME .SCOI2 
NC-233 
R.I. i35 
'1lI·02934 

·00151 
·999887790 

AZ- AZ0514 
CT- PH-OI69 
FL - £87156/87294 
MS -10120 
NY -11501 
SC - 10120 
1Jr - E-251 
WA-crzJ 

nus d&ta report has been prepared and reviewed 
in accordance with General EngineerinS Laboratories 
sWidard operating procedures. Please direct 

: SPORT 0075-2 

EPI Laboratory CerttncatloDS 

AL-41OS0 
CA - 1-102312056 
FL - E87472/87458 
NY. 11502 
SC - 10582 
'Ul - E-22i 
WA-c:m 
PA- 68-485 

any questions to your Project Manasor Blakeney It (803) 769-7386_ 

Analytical Repon Spe<:Wlst 

AZ - AZOSI4 
CT- PH-OI75 
MS - 29417 
RI- 138 
TN - 02934 
VA-COllI 
Nl-79002 
WV -235 

POBox 30712' Charlestun. SC 29417. (803) 556-8171· Fax (8031766-1178 

Page 30f3 



GENERAL ENGINEERING LABORATORIES 
'\'-'eeting rod".'" ._\ Ilee:,is wirl! a ds;rllf (01' Wlllorrrm', 

CERTIFICATE OF ANALYSIS 

Clienc Supervisor of Ship Building .k Conversion 
SUPSHIP·Ponsmouth DeJadunmt·Env. 
1899 Nonh Hobson An. 

ConLI<:t: 
""'joc, Description: 

Nonh Charloston. South Carolina 29405·2106 
Mr. Bill Hiers 
SUPSHIP·Porumouth DetaChment 

"'" NPWCOO196 

SampleID 
LabID 

. Mattix 
Due CoUoctccI 
Due Rocoivod 
Priority 
Collector 

ParaDle .. r QuaIiI1er ResWt 

VnlaW. OrgaDics 
'r ·4 iUm.f 

.ane U 0.00 
Ethyitlenzl=le U 0.00 
Tolucne U 0.00 
Xyl ..... (TOTAL) U 0.00 
Methyl Ten Butyl Ether U 0.00 
Nap/uhalene 4200 

Extractable OrgaDics 
Poly.uu:1ear ArDmDlU: HydrocDTbo1U. 16 ium.J 
A=lapJubene U 0.00 
Aoenophdtylezl& U 0.00 
Anlhncene U 0.00 
Beozo(a)anlhracczJe U 0.00 
Beozo(a)pymle U 0.00 
Bonzo(b)fluorantbma U 0.00 
Bonzo(ghilperylezl& U 0.00 
Bonzo(l:}fIuoranliuole U 0.00 
C"bry-. U 0.00 
Dibenzo(a.h)an1hr1CCll& U 0.00 
FIuoraruhczle U 0.00 
~ U 0.00 
lDdeIIo(l.2.3-c.d)pymID U 0.00 
Nophrhalene U 0.00 
l'hortarubrcn& U 0.00 
Pyrom U 0.00 

Ropert 081&: June 20. 1996 

: SPORT 0075·3 
: 9606277-03 
: GroundH20 
: 06/12,96 
: 06114,96 
: Routine 
: Client 

DL 

1000 
1000 
1000 
1000 
1000 
1000 

200 
200 
:zoo 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 

2000 
2000 
2000 
2000 
2000 
2000 

400 
400 
.~ 
~ 

400 
400 
400 
400 
400 
400 
400 
400 .-'KN 

400 
400 
400 
400 

ug/I 
ugil 
ugil 
ugil 
ugil 
ug/I 

ugil 
ug/I 
Ilill 
ug/I 
ugil 
ug/I 
ug/I 
ugil 
ugil 
ugil 
ug/I 
• __ It -, 
ug/I 
ug/I 
ug/I 
ug/I 

Page lof4 

DF Analyst Date Time Batch M 

1000 RMB 06/17,96 1833 86063 1 
1000 
1000 
1000 
1000 
1000 

40. BOO 06/18,96 1336 86043 2 
40. 
40. 
40. 
40. 
40. 
40. 
40. 
40. 
40. 
40. 
40 . 
40. 
40. 
40. 
40. 

PO BOI 30712. Charleston. SC 29417. (803) 556-8171' F .. (8031766-1178 "9606277-03. 
A ~_ .... '_. __ ... I .•. I ........ " 



~ENC,iV' 

~¥f·· ~~~ ".:':";-.: ~ - . .- GENERAL ENGINEERING LABORATORIES 
.., : ...... 

. - Meelill~ toclu.\"·s lIeed!i \drlr a \"i.'i;oltfor tomOrrmf . 
V 

ITO\l\~='· 

CERTIFICATE OF ANALYSIS 

COIlUCC 

Project Dacription: 

cc: NPWCOOl96 

Supervisor of Ship Building ok ConvcrUOIl 
SUPSHIP.POrtSlllDUth De~·Env. 
1899 North Hobson Ava. 
North Charlesron. South Carolina 2940S·2106 
Mr. Bill Hiers 
SUPSHIP·Ponsmouth Detaclunettt 

Report Date: rune 20. 1996 

SampJeID : SPORT 0075·3 

Parameter Quallller . 

The roUoWing prep procedures .. ere performed: 
GC/MS BasOlNeutra! Compounds 

CommeDts: 
'~ution was required for Volatiles Orgmi,," due to lorgo amountS 

'zocarbons. As. result. the detection limi1s were elevlled. 

A dilution was also required for Exaacubles Org"""" due to mlIrilt 
interference. As. result. the detoction limiu are olevlled. 

DL RL UDits 

Surrogate Reconry Test Percml'll> Acceptable LImits 

2-Fluorobiphenyl M610 0.00* (43.0. lOS.) 
Niaobcmene-d5 M610 0.00· (35.0 • Ill.) 
p-Terplt.enyI-d14 M610 0.00* (33.0·125.) 
Bromofluorobenzezle BTEX-8260 92.0 (80.0 • 128.) 
Dibromofluoromethme BTEX-8260 liio. (67.7 - 135.) 
Toluene-d8 BTEX-8260 94.0 (76.8 • 122.) 
Bromofluorobenzeae MTBE-8260 92.Q (80.0 • 128.) 
Dibromofllloromethme MTBE·8260 106. (67.7 • 135.) 
Toluene-d8 MTBE·8260 94.0 (76.8 • 122.) 
Bromofluorobenzeae NAP-8260 92.Q (80.0 - 128.) 
Dibromofluaromethme NAP-8260 106. (67.7 • 135.) 
Toluene-d8 NAP-8260 94.0 (76.8 • 122.) 

M=Melhod M.lhod-DescripdoD 

Ml EPA 8260 
M2 EPA 8270 

3 EPA3510 

Page 20f4 

DF AlIalysl Dale Time Batch M 

TSD 06117/96 1030 86043 3 

POBox 30712· Charleslon. SC 29417· (803) 556-8171· Fox (803) 766-1178 

.t'\ Pri"I~ .. 1 un 1\.'t"\1, .... -d t":tt'"l 



GENERAL ENGINEERL"lG LABORATORIES 

Cli...., 

COIlIaCI: 
Project Description: 

cc: NPWCOOl96 

,v/eerinr: (mla.\' 's Il~e"s Ir;llr tf n,null Jor tomorrow. 

CERTIFICATE OF ANALYSIS 

Supervisor of Ship BWlding &: ConyorsiaD 
SUPSHIP-Porumoulh Detachmcnl-Eny. 
1899 Nonh Hobson Aye. 
NorIh Charles""" Soulil Carolina 29405-2106 
Mr. Bill Hiers 
SUPSHIP-POIUIIIOlIIh Detaclunem 

Repon Dare: J1ItIe 20. 1996 

SunpleID : SPORT 0075-3 

M=Metbod Metbod-DescrtptloJl 

Nores: 
The qualiJicrs in this report are defined IS foDow.: 
J indicateS 1"0_ of anaIyt< at • concerura.lion less !hac !he reponing limit (RL) muI greater !hac !he deteClion limit (DL). 
U indiCale$ lhallh. anaI)'IC was not detecled at • conccruration greater !hac !he delOClianlimit. 
• indlcare lhal a quality conllOl anaI)'IC reeov..y is outside of specified ICCCpUlllCO c:riUIria. 

GEL Laboratory Certl/lcadoas 

AL-41040 
CA-2089 
DE - SCOl2 
ME -SCOI2 
NC -233 
RI- 135 
TN -02934 

WI - 999887790 

AZ-AZ0.514 
CT- PH-OI69 
FL - E87156187294 
MS -10120 
NY -11501 
SC -10120 
Ul'-E-lSl 

EPI Laboratory Cenlllcatloas 

AL-411150 
CA - 1-1023J2056 
FL - El7472187458 
NY-1150l 
SC -10582 
Ul'-E-227 
WA-~ 

AZ-AZ0.514 
CT- PH-OI75 
MS -29417 
RI-138 
TN -02934 
VA-OOlll 
NI -79002 
WV -235 

POBox 30712- Charleslon. SC 29417- (803) 556-8171- Fax (803) 766-1178 

.. ~ Pt.fI'''' nn _""~'ll!'d _Wi' 
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GENERAL ENGL."JEERING LABORATORIES 
.wft!tjH~ t(le/tll"".\" IIt'f'l6· If;r/, {I riJi(m for IOIIlOrr(lW. 

CERTIFICATE OF ANALYSIS 
------------------~~~~~~~~~------------------

Comact: 
Project Description: 

c:c:: NPWCOO196 

Supervisor of Ship Building"" Conversian 
SUPSHIP·PortsmoUth DetWunem·Env. 
1899 North Hobson Ave. 
Nonh 0iar1es1Dn. South Carolina 2940S·2106 
Mr. Bill Hiers 
SUPSHIP·Ponsmouth DetaCbmau 

Rcpon Date: June 20. 1996 

SampleID : SPORT 0075·3 

GEL Laboratory CertillcadoDS 

This da1a repon has been prepared and reviewed 
in acccrdance with Cloncnl Engineering Laboratori .. 
standard operaQ.ng procedures. Please direct 

EPI Laboratory C.rtlficatloDS 

any questions 10 your Project Manager. K= Blakeney at (803) 769·7386. 

C~S\)DPQ 
ylical Repon Spe<:iaIist 

POBox 30712· Charleston. SC 29417. (803) 556-8171· Fax (803) 766-1178 
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GENERAL ENGINEERING LABORATORIES 
,'vIeet;ng tOll".'" '.\ IU:t:c/.\" 11,;(11 ({ \';.<\;011 for tomorrow, 

CERTIFICATE OF ANALYSIS 

Client: Supervisor of Ship Buildins Ii: Convcman 
SUPSHIP·Ponsmoulh DetacluDcnt·Env. 
1899 North Hobson Avo. 

Coruacl! 
Nanh Clw:lesum. Soulh Carolina 29405·2106 
Mr. BiD Hiers 

Project Description: SUPSHIP·Portsmoulh DetacluDcnt 

cc: NPWCOOl96 Report Dare: lWl112O. 1996 

Parameler 

Volatile Organics 

TEX·4 iums 

Elhylbenzene 
Tol"""" 
Xyl ..... (TOTAL) 
Melhyl Ten Butyl Eliter 
Nap\uhalene 

Comments: 

SampleID 
LabID 

'. Maaix 
D .... Collected 
D .... Reccivec! 

Priority 
C01lectar 

Qualifier Result 

U 0.00 
U 68.0 
U 0.00 
U 0.00 
U 0.00 

1360 

A dilution was required for this sample due to hydrocarbons. 
A> • resuiL !he detection limits is elevued.. 

: SPORT 0075-4 
: 9606277-04 
: 0t0undH20 
: 06/12.96 
: 06/14196 
: Routin& 
:CIimt 

DL 

200 
200 
200 
200 
200 
200 

RL UDits 

400 ugll 
400 ugll 
400 ugll 
400 ugll 
400 ugll 
400 ugll 

Surrogate R ....... ..,. Test P ....... t .. Acceptable LImIts 

Bromofluorobenzene BTElC-826O 92J) (80.0 • 128.) 
DibromoOuoromelhaae BTElC-8260 lOS. (67.7· 135.) 
Tol""",,-d8 BTElC-8260 95.2 (76.8 • 122.) 
Bromofluorobenzene MTBE-8260 92J) (80.0 • 128.) 
DibmmoOuoromelhaae MTBE·8260 lOS. (67.7 • 135.) 
"'_1 .. __ ... a lwllBE.8l6O ;5.1 (i6.& .. 122.j I UIWIIOIU;"'ICI 

Bromofluorobenzene NAP-8260 92.0 (80.0. 128.) 
DibromoOuoromeIhaae NAP-8260 105. (67.7·135.) 
Tol""""-d8 NAP-8260 95.2 (76.8 • 122.) 

Page lof3 

DF Analyst Dale Time Batl:b M 

200 RMB 06/18,96 1555 86063 I 
200 
200 
200 
200 
200 

POBox 30712' Charleston. SC 29417· (8031556-8171· FIIlt (8031766-1178 "9606Z77-04* -

., 



GENERAL ENGThffiEruNG LABORATORffiS 
Mtrring (mICl.r'.\' l1t'ee':; ,df/' a \"'.\;01' for romorrou·. 

CERTIFICATE OF ANALYSIS 

Clieru: Supervisor of Ship Building It Convasian 
SUPSHIP·Ponsmouth Detaehmeru·Env. 
1899 North Hobson Ave. 

Cbnuocl! 
North Clwies_ South CaroUna 2!1<1OS-2106 
Mr. Bill Him 

Project Description: SUPSHIP·Porumouth o.t.cbmtlll 

cc: NPWCool96 Repon Date: 1une 20. 1996 

SampleID : SPORT OO7S-4 

M= Metbocl Metbocl-Descrlptlon 

Ml EPA 8260 

Nota: 

~ q',.Hfie!! L'l t.his !~.--)()n are: de!"m.cd as follows: 
J indjcates presence of malyJe at • concc:naation less Uw1 the rc:poniD.gliInit (RL) and greater than the deu:cuou limit (DL). 

"->licares tIw the analyte wu not de_ted at. c:ona:ntrllion greau:r tlua> the derecUDn 1imiL 
ticau: tIw • quality control anaIytt recovery is outside of speQfie4ICCepWlCe criu:ria. 

GEL Loboratory C.rllllcall ..... EPI LaboralOry Cerllllcalions 

AL-41040 
CA-2089 
DE ·SCOI2 
ME-SCOI2 
NC-233 
RI- 135 
TN -02934 
VA -OOISI 
WI - 999887790 

AZ· AZ0514 
CT· PH-0169 
FL· E871S6187294 
MS -10120 
NY -l1S01 
SC·1012O 
UT - E-2S1 
WA-C223 

AL-41OS0 
CA- 1-1023/2056 
FL - E87472J874S8 
NY ·11502 
SC -10582 
trr -£-227 
WA-~ 

PA- 68-48S 

AZ· AZOS14 
CT -PH-017S 
MS -29417 
RI- 138 
TN -02934 
VA-OOUI 
NJ-79002 
WV-23S 

PO Bolt 30712· Charleston. SC 29417· (803) SS6-8171' Fill (S03) 766-1178 -- -

Page 20f3 



COIUaCC 
Project Desc:riptian: 

ce: NPWCoo196 

GENERAL ENGINEERING LABORATORIES 
Meetillg roday \ lIeeds u";r/t ({ risioll for tnmorrow. 

CERTIFICATE OF ANALYSIS 

Supervisor of Ship Building'" Conversion 
SUPSHIP·Ponsmouth Dew:hmcnt·Env. 
1899 North Hobson Ave. 
North Charleston, South Caro1iDa 29405-2106 
Mr. Bill Him 
SUPSHIP·Ponsmouth Dew:hmcnt 

Repon Dare: Iune 20. 1996 

Sampl.ID : SPORT 00754 

GEL Laboratory Cortl/lcatloDl 

1hi.s data repon has been prepared and reviewed 
in accordance with General Engineering Laboratori .. 
standard operating procedur ... PIeaso direct 

EPI Laboratory CerttncatioDS 

any questions to your Project Manager. Kuen Blakeney at (803) 769-7386. 

r---. r'\ 

~ . )rS:><>~a A~-.}.. 
'jylical Repon Specialist 

POBox 30712- Charlesmn. SC 29417- (8031 "6-8171- Fax (803) 766-1178 _ ... -

Page 30f3 



Ie: ? General Engineering I ~atories. Inc. 
2040 Savage Road . 
Charloslon. Soulh Cn. ,14 

~l ... OOl~lo 

'III', 

\of; 

-0\ 

-c"2.. 

-C)~ 

-"~ 
,.; 

Page~of-L 
CHAIN OF CU~. OOV RECORD 

9~Ofo2/7 
P.O. Bo. 30712 
Charlc&IOn, Soulh Camlil1il 29-417 
(803) 556-8171 

Client Name/Facilily Name SAMPLE ANALYSIS RE fiRED l~}·1I!'oe rrm.tr: ... ..,~,...'(iry "fie ilka 1IP1II1IMh.,..m rt...Is U..e Fill" Inltlc hnles In ""rlC:lI~ ",hrrher 

.",POle, C:"''''l)ETeHr4Sl'' a I I I I I I I I I I I ~ I~ I .. u ........ P."=J,...,,,.,,,,,,,d 

Collected by/Company Mk,ill ~ t l ~ ~1 t t J 1 1 Qt-l 2'~ ~~5 ' 
5 Porl.1"'L=-I'N b'F:T to 1-\ (-\ os gil ~ IL~ " !l ] i! '~'~\; ':t: ' 

..J1Il.:cUs ·<i..§!a.,W~ ... I:s ~ 

SAMPLE ID DATE TIME ~ ~ ~;~ ~ i s II J d ~ i i ! ! i ~ ! ~! ~ Remarb 

1< '" ....... i7f'- , ,I"z.)" {J()O I>c 7-- -I- 'J.. v51 PH - 5o;IL 

~Jf>j(f067)-1.. b/J&/'fl, (SiP ~ 7-- 'I- -,L un ~4 - '2. - so': L 

Istbo(f"():)~-3 (./,;2/" 1$110 : I') .1. X. liST ~-J 6-..,.:' 
- ~' 

1S~.q c:mS""-v t:.1; ¥'il I ~ ,( 3 1. [.;K' v 5 rrv-"I <1-l.o,) 
.1-,.-

'51o,q-~-> ,",~J/"jt. /Jib 3 ~ voA rttl...t"r.3'-'1ovl<--c)S' 

\ 

:I. 6'T'&. f IVfI (JTII 

f ttfT~5 

~_hJ' rl;ld-'- ':;:~M. ;~:f' M····::Zc.) j. rJ~~-I Rdi •• U~h'ti:tJ :~J r~. '?J1hl ;~-;~ 1~;WI (6;;;;; 
R~ ~tt.., IU:'J-" ;;-:" ~""/,fr ~~ &;N-j. Z20~'m",." 'I~ 
WI sample COl .~Ib PO' 

. I 

. , 
.Z,. 

.~ 

.3 



Attachment ill 

Certificate of Disposal (tank) 



• 

UST 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 (803) 743-6482 

TANK 10 & LOCATION 

UST 54; BLDG 54, Charleston Naval Base, N. Charleston, SC 

DISPOSAL LOCATION 

Bldg. 1601 Tank Cleaning 
& Disposal Area 
Charleston Naval Complex 

TYPE OF TANK 

Diesel fuel 

CLEANING/DISPOSAL METHOD 

SIZE (GAL) 

560 gal. 

The tank was cut open on both ends, cleaned with a steam cleaner, 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. 

--=0,-,-",. ,f .......... ~~~~, _. _./ ~-t? CJ-f't 
(Name) (Date) 
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GEOLOGIC BORING LOGS 



BORING LOG PageLof_' 

'OJECT NAME: _k-o!.l!!. =,,.:;;J;...:2-=--..!.6L!.ld~~--,5:!.:Lj-:J...,. __ BORING NUMBER: C Nc-'3}" - 80 I 
.0JECT NUMBER: _~..u.~b1...J9'-,-__ Z"=,"i,,,,,n&~c..!L=-_ DATE: --'£'-1-/ .... 1 fLLI9.f-::Lq _____ _ 
DRilliNG COMPANY' -:J~ GEOLOGIST -..J1SiU.liJ.LffL· _________ _ 

DRILLING RIG: ~ .• . 11. DRILLER: 

MATERIAL DESCRIPTION 
Sample 

No. 
.nO 

Type 0 

RCD 

5-1 
1111'1 

Depth Blows/ 
(Ft.) 6" or 

0' RCD 
Run (%) 
No. 

7 
y/ 

/ 
/ 

7 

7 

7 
1/ 

7 

7 
1/ 

'/ 

Sample Lithology 
Recovery Change 

I (OepthiFI. 
Sample ) 
Length or 

Screened 
Interval 

'"When rock coring, enter rock brokeness. 

Soil 
Densltyl 

Consistenc 

y Colo Material Classification 
0' 

Rock 
Hardness 

.~ ~. 

~ I ~,z~: :~.".. . :rv ,""1 

TO~' 

po 

U 
S 
c Remarks 
5 . 

.1.. ... 
. 

All. ... 

PID/FIO Reading (ppm) 

• a. 
E • " 

% 
0 

10 

o 
1\ 

o 

N :. ~ CD · 0 CD • a. ~ ~ E ~ 
• 0 ~ " CD 

0 

in 

.... Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area 
Background (ppm):'1 -(1---' Remarks: _____________________ _ 

Yes No ----Converted to Well: WeIlI.D. #: __________ _ 



f 

BORING LOG PageL of_l 

PROJECT NAME: 
PROJECT NUMBER' 

~ffi1;~' ~lL2.~...rB.lII£.ldq~5.1..:1'+L-_BORING NUMBER: C JJc.p - /3 02-li z.on~C- DATE t;//I//qq 
DRilliNG COMPANY: "77' GEOLOGIST: B D:!J. 
DRILLING RIG ~.J) DRILLER: J>/) 

MATERIAL DESCRIPTION PIC/FlO Reading (ppm) 

Sample Depth Blows I Sample Lithology U 
No. (Ft.) 6" or Recovery Change Soil 5 
"d 0, RaD I (Depth/Ft. Densityl N : ~ Type 0 RUn (%) Sample ) C 

Remarks ! 
~ 

" Consistenc · ~ 
RaD No. Length 0' Colo Material Classification 5 • 2 y E 1i .! Screened 0, . • E e 

Ul • 0 't: Interval Rock Ul III C 
Hardness 

-/ 
I.' ~ I7t ~ J~A:k.. .d. moUwt Il:' () 

7 ~ ~ /4t,1V --: If 1.. • ~1 j, n1~*" 

/ %, V 
Md. /I.p' twJ! 0 

LJ 7 -V If -~ 
, 0 

/ ,-/.'1 ~~5tP>b")..OJ;l)! 

S::' '" 
/ 'II¥' 0' :"i. -d ~ ~~ I~,;(w"" 1,,' % 
7 \ -C- I~ I~~ 0 

'1 7 ~o ~ /l, ) JJA •• ,.,. L •. .J " v 

7 ,':.1 )1£' 0", 

/ ~ (J I() 
7 110 ~( 
7 
1/ 
/ 
/ 
/ 
1/ 
/ 
1/ 
/ 
/ 
//' 

/ 
V 
/ 

• When rock coring, enter rock brokeness. 

*" Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: ______________________ _ 
Drilling Area 

Background (ppm): rj ---, 

Converted to Well: Yes No ___ _ WeIlI.D. #: _________ _ 



BORING LOG Page _,_ of_' 

BORING NUMBER: 5 Nt-J;2 - 903 
DATE: '> 1'1 / 9 
GEOLOGIST' /3 Pit '" "~. \" 

DRILLING RIG: 0.. .110 DRILLER: P12 
v MATERIAL DESCRIPTION PID/FIO Reading (ppm) 

Sample Dep1h Blows I ,Sample Lithology U 
No. (Ft.) 6~ or Recovery Change Soil 5 
'". 0' RaD I (OepthlFt Densityl N :. i.. 'T;pe 0 R"" (%) Sample ) Consistenc C 

Remarks • .. 
0. · .. .. RaD 5 • No. Length 0' y Colo Material Classification E 0. ~ . 

Screened 0' . • E f ~ 
'" • 0 ~ interval Rock '" .. 

Hardness 

-;7 lin£- ~ 1 ....... ,( R. j :i: ~o 
. 

(JI i,o 0 

/ 'iJlJ ' J";",,.. ~ 'dJIAA 'W 0 i. .~ ,g, o "' 

ry 

.~' // 
IV ~~ ___ l L!.. w.rJ 0 

I >fl. tj / ~-wrJt/~ ?2,,5FPoJofoh 
-;7 'l, fI' 7.;.... :'Z: r:". d. . .... 0 

/ lilA' 
~,;z. 

&'- iO:(J3) :0;' Iu, "'A)~ 0 ..... .~ 

-12- 7 ". '1"!" ~ 
~ A...<?t of) c..l. 

I 
I'K' '0 

j~1n <:J /' 1dl.~:":'1P L ,Ii' ,..J -"l ~ak 0 

L 7 
/" .. 
/ 
7 
-;7 
/ 
-;7 
1/ 
? 
r7 
.,...7 
-;7 
'? 
r7 
7 
/" 

, -;7 
en rock conng, enter rock brokeness. 

'~"rnClude monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area .-_-, 
Background (ppm): ... 1 _--' Remarks: ______________________ _ 

Converted to Well: Yes No ---- Well I.D. #: __________ _ 
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BORING LOG Pagei.of-L 

PROJECT NAME .R~3k Bld'554- BORING NUMBER C Me J 1- - B 61./ 
PROJECT N UMBER --~"",<=7~L4:.'--'Z~D""n"'e\-=c..-'---DA TE: -lrc.../L.Jr'ffJ.7J...1.J-1 _____ _ 
DRILLING COMPANY· ~ GEOLOGIST" An j.j 
DRILLING RIG: ::Pte ,k. DRILLER: IU2. fJ! MATERIAL DESCRIPTION PIOIFro Reading (ppm) 

Sample Depth Blows I Sample Lithology U 
No. (Ft.) 6" or Recovery Change Soil 5 ,"d 0' ROD I (Oepth/Fl Densityl N , 

~ Type 0 Ru" (01.) Sample ) Consistene C 
Remarks i 

ID • · "0 ID ROD No. Length 5 • 0' y Colo Material Classification E 1i " . 
Screened 0' . • E e .. .. • 0 ~ Interval Rock .. ID 

Hardness 

. n· . .n . 

/ ),0 ~~ ~ ~.J:.r:;:.!NVh ~ d. ".A- la" 0 
-/ / 1.///./ ~~ ~ ~ .. J, ~ d. ',,-

D 

~n .. // .')....~ 1$_ .. ' , ... .f,..J. 
I 

Lj / M i1?-SFBO'i o&N 
/ 4 . .; 

~ '~/~n ...E • ..L 12..' -,1M. 0 

/ q.~, V W ;~A ~! Ju> ~ 
1 OJ. 0 ,.. / ~I (L ~,*/II~' 

I in .... 
1:3 f / 

"" 
0 

// 

/" 
/ 
/ 
L 
/ 
/" 
/ 
// 

/ 
L 
/ 
/" 
/ 
/ 
L 
/ 

, VVhen rock conng, enter rock brokeness. 

- Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 
Drilling Area 

Background (ppm):lr ---. ---------------------------------
Converted to Well: Yes No ---- WeIlI.D. #: __________ _ 



BORING LOG Page _1_ of _,_ 

PROJECT NAME: _~.&.:!l<~-'f7-:-.... 3,-,2-=-,:-5wld""~cr-::5:-=I.\-~BORI NG NUMBER: C" C--31--12 0 r 
"'r.tOJECT NUMBER ~ "Zone c... DATE f/ud?" 

LLING COMPANY' -...J~t{}:Y-I'-:.I-'---""""""'''--=--GEOLOGIST:B .eoP -.H. 
~"',----

DRILLING RIG: Ok ~ 1(0/ DRILLER IJI2. 
MATERIAL DESCRIPTION PID/FIO Reading (ppm) 

Sample Depth Blows I Sample Lithology U 
No. (Ft.) 6" or Recovery Change Soil 5 ,"d 0' ROD I (Oepth/Ft. Densityl N : 1-. Type 0 R"n (%( Sample J Consistenc C 

Remarks • ID • 1i . .. ID 
ROD No. Length 0. y Colo Material Classification 5 E ~ ~ . 

0- f ~ Screened 0. . • E '" • 0 ~ Interval Rock '" ID 
Hardness 

/ J)'</ ~ ~ ~. '* 'X 0 
;- I / l/j JlI ~ ~~ r~1.--'" 1.. -, AI,. d. 

-
J.- !) 

(J! 

~j 

u 

13 

// 
IV IP 

V I ,~~ p~l Ii 

Y / ; 

/ "'.7 -.e " 3'J.5f 80 r 0 JO' ..... ,. 11-" iW~J~ / 3$'l4' 
IJ I __ U"V 

9! 
IJ.. / ~ th- (7~ .I ,,,,£. 

1~.-tNf/ 
~ 

0 .vv'~v· J 'dd 

Bb 'B' / .(. ''fU y 10 
/ It> - ~! 
/ 

,. 

/ 
/ 
/ 
/ 
/ 
/ 
// 

/ 
/ 
/ 
/ 
/ 

[I I~I 1 If---+--ill,------+-+---II ~1-+-+-t-f1111 
~n rock coring, enter rock brokeness. 

jllclude monitor reading in 6 foot intervals@ borehole. Increase reading frequency jf elevated reponse read. 

Remarks: ____________________ _ 
Drilling Area 

Background (ppm): 'I --, 

Converted to Well: Yes No ---- Well 1.0. #: __________ _ 
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BORING LOG Page _,_ of :k. 

PROJECT NAME: N&~~~ ZBtdq ,.,s'* BORING NUMBER: CNt--3 ').../3()6 
PROJECT NUMBER: -~fJlll~~;;z.::.-_""~!.ll,.I..!P_c:..+!.::-:fLL-- DATE filii m 
DRILLING COMPANY' ifu. GEOLOGIST RPH 
DRILLING RIG: -a.. .Dd) DRILLER: 1212 

MATERIAL DESCRIPTION PID/FIO Reading (ppm) 

Sample Depth Blows I Sample lithology U 
No. (Ft.) 6" or Recovery Change Soil 5 
.nO ./ ROD I (Depth/Ft. Densityl N 

~ ~ Type 0 R,n (%) Sample ) Consistenc C 
Remarks ~ 

.. · .. 
5 • 0 ROD N •• length ./ y Colo Material Classification E .. " . 

Screened . / . • E ! .. 
Interval '" • 0 ~ Rock '" .. 

Hardness 
< , 

/ ;,; ~ 1:.-~ )~t::1.'l-"...1:.~ ~ AI ~ ..... % 0 

/ %1 Ih.. '""f l.I7tJM. A4l w .>t.Jd t.. :",... tJ 
// 

v ~ AiiJ J,1£ , ;.".. 

/ 
;.1 

:JU. , ,/?,. "n. ...I, 1./ .£n... f...,. .~ 0 

/ (J 'J(f 
~'i FP 060j06 

/ ~l,/ -L .. fA"" ' L. ..0 i_""J...~~ ~ 0 

/ ',1\ ' , ~ u VJ..I A (Jrt . 0 

f ~ ~ 4..J.. I j.. fU. j 

/ *14' !I'... - u 
10 II> 

/ q '() 

/ 
Il- / 0 

/ 1.//1/ ., ~ fl,., j .rul~ 17)/.1>1: In 0 

f- / /J'l' ~r if J., u 

/ I """,",1 ,.~ 4+rl!i ,/.I ~dW4 0 

It. / III.' .11.1.. /Jill! J..AA ~ 
v • 

,,", r:&, ,_ ,~.J 

/./ ~.% ILJ- 1A.. vJ. (I t2..' u ..i f/ 
0 .m. t.." .n-~ /) 

r / ~ Ah~I, :£.IP J2,.. ~ ~.#. A .. , ? . 
/ l~i 

I" {j (/ i/ 

'LD / 
/ I 

~I-- tJ, ..JL~ .7V..ett 
./ Y'/u' , M v u 

() "0 "'- ii.. 4. .. , I A , 

/ / I 1J~ .: M) ::r!..'t:::.1 4Y ~ itu. ;1.3 

"L/ / .fA . .I "p ~ Q~ . 
{j 

/ ~ .vltl . • ) ,1.11 (/ 

* When rock coring, enter rock brokeness. v 0 
.. Include monitor reading in 6 foot intervals@ borehole. Increase reading frequency jf elevated reponse read. Drilling Area 

Background (ppm): 'I ---, Remarks: ___________________ _ 

Converted to Well: Yes No ---- WeIlI.D. #: __________ _ 



BORING LOG Page ..2:: of 2-

R,ROJECT NAME: _--,t~~1i::~1z...2--~.c&lltldJl.~o\----'5~4-L- BORING N UMB::.;E:;:..R::....: ~C~tI~L..rnjr:J-:....:J,~OL.J!.6 __ 
JECTNUMBER ~oI6" 7.o,*-c.. DATE: 'L/!I)JlIlI 

~I , I"'I~ f""f"""I'd'O J\ "'-IV. --...£!,",~~L,:. 1,1 __ ~-'d=s=..:=-- 1.:1=(')\ ()~I~T --J"nL.!.Cuy:...LL-------
L/r\IL-L..II'\I\J ..... \,J1VIl £"'\1'1 I. '.L. ~~ tZ11!l'1 ................... __ ....... P It: [l 
DRILLING RIG: u. ,~ .. ~" DRILLER P.f2 

vMATERIAL DESCRIPTION PIO/FIO Reading (ppm) 

Sample Depth Blows! Sample Lithology U 
No. (Ft.) 6" or Recovery Change Soil S .nd 0' RQD I (Depth/Flo Densityl N 

~ Type 0 R,n (%) Sample ) Consistenc C 
Remarks i 

m - m RQD No. Length 0' y Colo Material Classification S E • .! a Screened 0' . • E " ~ Interval Rock • " Hardness 

~ 
~ 

!/ I p.:._ I£.. tiM: kv.-/, AA j ~ 0 /) 

-/ Vu' T 
1 ...... / .lL ,.-t.-~ 

i r~:, 
2R 1// fl. A. 

n Ii 1Iwo_ ~ 

~ ;-; 
I~ 

~ / Ir (J77T 7f -IT 

In 30 / iJ,: ~ d:~ .Ib.", ,...t1Y 

/ -(OWl A~ ~ 

7 u 
/ 

1 7 
1"'-' / 

1/ 
7 
/ 
/ 
7 
/ 
7 
/ 
7 
/ 
/ 
// 

1/ 
/ 
/ 

''''i''tI''Ien rock conng, enter rock brokeness. 

... Indude monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 
Remarks: ______________________________________________ __ 

~J. /) 10 

Drilling Area ,..-__ 

Background (ppm): LI _-' 

Converted to Well: Yes No ___ _ WeIlI.D. #: __________ _ 



BORING LOG Page...Lof ...L 

PROJECT NAME: k J2--- BidS! 5'+ BORING NUMBER: C~~ 'k]J- Ilo 7 
PROJECT NUMBER: Nlij6!L -Zone' c... DATE: £/!...!.!!J 
DRI LLiNG COMPANY' ---1!.~~~U-J,~..m>tk.-I.....,-~o:!.2!.!Sc-'::::"'--GEOLOGIST --ilJl;-/,p:,.LH..!..L.!.------

DRILLING RIG: 7;" do" DRILLER: R.P 
MATERIAL DESCRIPTION PID/FID Reading (ppm) 

Sample Depth Blows I Sample Lithology U 
No. 1Ft) 6" or Recovery Change Soil 5 
"d 0' ROO , (Depth/Ft. Densityl N I ~ Type 0 Run ("Ie) Sample I Consistenc C 

Remarks ! 
.. 

~ · .. 5 • ROO No. Length 0' y Colo Material Classification E .. " . 
Screened 0' . • E f .. .. • 0 'E Interval Rock .. .. C 

Hardness 
~ 

7 . I,/i ~ ~ <1...) • /O~~ ,v/AJ(~ k-~ ~. '::.L I~ 0 
I ,/ '?~/ .-;r' 

(k~ fq;;- ~ , iJ.'-.,.!.J. . p. J 
I' 
D 

wh 7 ~ ~.q~~ ... " AP, ~ .J. ,II 
V 

.'1 

g 

11/ / "" -v I 

7 I 
f,),.' 

/ 3~' ~ ~ ;.4£" .I.~. 1~5FBc70fO' 5.i' OJ 0 

/ ~y Ill.. -, ?rZ'kO-: Jk. L.0I- If '" (, 
I 

I~ / f. hl- A. D.{'tJ)'{,. t'.!Jo... 0 
7 '/ . .1. ~ 
/' 
1/ 
7 
7 
1/ 
;7 
/ 
/7 

/ 
7 
/' 
/ 
/ 

I I la II I------+--11--1 -------+-+---11 ------+1-+-+-+-11111 
~ When rock coring, enter rock brokeness. 

.. Include monitor reading in 6 foot intervals@ borehole. Increase reading frequency if elevated reponse read. 

Remarks: --------------------
Drilling Area ~~ 

Background (ppm): LI _....l 

Converted to Well: Yes No __ _ WeIlI.D. #: _________ _ 
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BORING LOG Page _,_ of_' 

PROJECT NAME: __ ~~~:";=77;-..J.1-=:l-----=~B""ld"'":9H5,-,'I-_BORING NUMBER: (Ht: p, POg 
- "'OJECT NUMBER: _....Lfl.~Ip!bL4-"''"'--; __ "Zoo-'='=''-''e''--'c:..''''-_DATE: ---'::f:'-'/J'-;-',....lt!...!4 ______ _ 

,LLlNG COMPANY· -:/~ GEOLOGIST 11011 
DRILLING RIG: 

~ 
.L. DRILLER: ~p 

MATERIAL DESCRIPTION PIC/FlO Reading (ppm) 

Sample Depth Blows/ Sample Lithology U 
No. IFl) 6" or Recovery Change SoU 5 
"d 0' RaD I (OepthlFt. Densityl " ~ Type 0 R" (%) Sample , Consistenc C Remarks a " . " RaD No. Length 0' y Colo Material Classification 5 E .. . 

"- .. Screened 0, . • E ., 
~ Interval Rock • ., 

Hardness 

~ /./ it""p ~ it,.") A .I_II UJ, dJ. ".I- oA. 0 

/ ;:...... m '10it.... I ",-j~ ...4. ,v 
Ai. .~ 

/~ 
-f ~,.. 

1It~·~rz, A ""-- • • .'i) "<- 11,.. 0 

I..., / v q I} 

.../ 
",~' 

'j")...SfOOfl oro 6 
/ ~ ~1 l.~. lJ. ..... --'- " • .J-101 0 

/ 1. ...... ,f",-,-
0 ~ "'\6.1~H 

, 
{/J./ tXO.A.. 6 

I 

i /' q 
0 

l // 

/ 
1/ 
/ 
.../ 
V 
.../ 
/.. 
// 

/ 
/ 
/ 
.../ 
/ 

I I I~I II t----+--i II-+--t--II ----+1-+--+-+-11111 
len rock coring, enter rock brokeness. 

-, . ~Jndude monitor reading in 6 foot intervals @ borehole. Increase reading frequency jf elevated reponse read. 

Remarks: -------------------------
Drilling Area 

Background (ppm): rl ----, 

Converted to Well: Yes No ---- WeIlLD. #: ___________________ _ 
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BORING LOG Page_'_of ~ 

PROJECT NAME: ~N-,,, ~32- &d~5; BORING NUMBER LJtJC-1'1-8()t1 
PROJECT NUMBER: -~_7 ... ,;-;-;-_r-------:~~\D""I~P'-;l\....-~ DATE J:I[ u? q 
DRILLING COMPANY' GEOLOGIST TJP /.I 

"(-I~-I:· II -
DRILLING RIG: iAn~ .-G, DRILLER p'f) 

MATERIAL DESCRIPTION PlD/FIO Reading (ppm) 

Sample Depth Blows I Sample lithology U 
No. (Ft.) 6" or Recovery Change Soil S ,"d 0' ROD I (OepthlFl Density! N 

~ Type 0 Ru" (%) Sample ) Consistenc C Remarks • m 
"- · m 

ROD No. Length 0' Colo Material Classification S • y E "- . 
Screened 0, . ~ E .! 

• ;: 
Interval Rock " Q 

Hardness 

/ fl • .n. r£. (lA J . ,: Or. , ... ..-If' It ~- -.J- D D 

~ J./.fq I 
~o P~,,,. ., ,/k.L''n..1_ /f;;ft I 

// h.. ~ ~ lV, .dJdJ ~. ~ 0 

LI / 1 J8.J tk(l I 

/ 3 'J-5F B oq oJ;p6 rx. 0 

/ ~'N 4-.'~"",.,c ;4r 

1/ (,~S" ;V$k IJ "-6 I 

S / ~ k.J 1.ilA....l. ~ 0 

/ ." ~' ~ 0;:):. JC~ • !J.. 
/ I 

AA . ..Il L ~ 
/ 

, 
/ IV L' 
/ 
/ 
/ 
/' 
/ 
/ 
/ 
/ 
/ 
L 
/ 
/ 
/ 

* When rock coring, enter rock brokeness. 

** Inctude monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: ---------------------------------
Drilling Area ,..-_.., 

Background (ppm): 1,-------, 
Converted to Well: Yes No ___ _ WeIlI.D.#: __________ _ 



BORING NO.(:./I/C32-/I!"'-'O/ 
OVERBURDEN MONITORING WEll SHEET 

r-------,;;;;jj~--.,.-:;-===!---ELEVATION OF TOP OF SURFACE CASING: 

I .... ~-+---ELEVATION OF TOP OF RISER PIPE: 

..... I--+---STICK -UP TOP OF SURFACE CASING: 

·jYPE OF SURF,,~E SEAL: C4M< re e Od 
fn,_'}..D"'_~k' . ..., rr , "",_1\/ • " ,r \'=KvLldH,r I L't7:?L L"tT r: ef) r ~. 

:"'-'-+--.RI!IER. PIPE 1.0.: ~2_-..L,...!.jn.!...,;... ___ _ 
TV!E OF ~ PIPE: PtC· ~ .40 
-tfJqb ].!y@rl(F. TL 

BOREHOLE DIAMETER: e· 26·, '", 
I---t---TVI'EOF SEAL: '~j4g VLd e.g, II' e" t: 

T'"'4pe :r 
4-__ +-__ ELEVATION I DEPTH OF SEAL: 

TYPE OS SEAL: "d~k€. ¥Cd " tAv,/ An{> 
@. 1a."d ~6-SL 

...... --+---DEPTH TOP OF SAND PACK: 

4--+---. ELIEV~,TIC'N OEPTH TOP OF SCREEN: 

---+---TVPE OF SCREEN: f'iJC.;~ I ,{IJ, F.."1. 

SLOT SIZE X LENGTH: 0,0(0 IIV\. X LO·N. 

1.0. OF SCREEN: 

I-__ +-__ ELEVATION I DEPTHBOTTOM OF SCREEN: 
___ +-__ ELEVATION I OEPTH BOTTOM OF SAND PACK: 

TYPE OF BACKFILL BELOW 09SE~VATION \ 
WEll' r,a. rd Ip;{Wf. 1_-L ______ ~~~~~~=:::JI--elEVATION I DEPTH OF HOLE: 113 0 



OVERBURDEN MONITORING WELL SHEET 

ELEVATION 
FIELD GEOLOGIST 

...... 1-J-~4 ___ --1°RILLING 

r---------;~---... -====!----ELEVATION OF TOP OF SURFACE CASING: 

FlO (PPk\) 

Ktt.,,1'!1 =CJ ,0 
'lie,. 8.2. :: (0,0 

.... {{"Ie = &.0 

OV I'" (j)..p 
I ! ( Cutf"t''1'J 

..... t---l---ELEVATION OF TOP OF RISER PIPE: 

MJ--+--- STICK -UP TOP OF SURFACE CASING: 

t<IIIl---+---.STICK-UP RISER PIPE: 
"--1---1.0 .. OF SURFACE CASING: 81' 

~"7""Uf-',,=-=::,-

'---+--RISER PIPE I.C.: :::2::' =:..!c-:"'"-':-:-:-::::-__ 
TY.,:'E OF RISER PIPE: fL~' !: . >-W" 
d,(. ",-:r1.ffl/rWL( F- n... 

80REHOLE CIAMETER: ~5.'-<'''1'_ 
e---+---TYl'EOF SEAL:@db,.;jlcfi""f#&i: ,,(,peL , 

4 __ +-__ ELEVATION I CEPTH OF SEAL: 

4----t---TYi>E OS SEAL: I,-~ ~ .. ~ 
bne Ok ;;g;:cc rji)/HJ 

4--+---DEPTH TOP OF SAND PACK: 

4-_---j,..-__ EUI/ATIION DEPTH TOP OF SCREEN: 

---+--TYPE OF SCREEN: P~tl~' t«:;, r::.[. 
SLOT SIZE X LENGTH: 0010, 'V\)( IO·/ll, 

1.0. OF SCREEN: 2-,'"" 

"'--+--TYPEOF SAND PACK: '5-./n.,Jio..xi ~vd 75J 
&/t:, 44,c{. u;1?!O) 

J---I---I;LE'~ATION I CEPTHBOTTOM OF SCREEN: 
;---1---- ELEVATION I OEPTH BOTTOM OF SAND PACK: 

TYPE OF BACKFILL BELOW 08SERVA :'ON 

WELL' ~rdf.2Q(~D~ 1--L ______ .....:~~~~~==r__--ELevATION I OEPTH OF HOLE: 



OVERBURDEN MONITORING WELL SHEET 

PROJECT 

ELEVATION OOIR:~ll~l.:IN~~G:M~~g~=~~=j 
FIELD GEOLOGIST 1~~Q2iiL:2!"i#t.=~_~~~~===101 

r--------,~~--_.:;iI=====f---," ~V"TI~ .. J OF TOP OF SURFACE CASING: 

.--I---IELEVA·nONOF TOP OF RISER PIPE: 

"1---+-- ST.ICI( ·UP TOP OF SURFACE CASING: 

1'41---t---STIICK··UP RISER PIPE: 

.--+---I.IJ. OF SURFACE CASING~: ~~tt~~k:= 

---i---RISER PIPE 1.0.: 
TYPE OF RISER PIPE: 

::(J"'h e 
BOR EHOlE DIAMETER: 1oo&<>.:jo2""5~-...t..:' "'--:-:=-_ 

"--+---TYPE OF SEAL: ptOd6a ... d Cp""rJ 'ff'r-.r 

"'--1--- ELEVATION I DEPTH OF SEAL: 

TOSSEAL: I' cMke <wi" i!:"'Y 
~ e Qfz:. :::;g,W L~ l~) 

.--~-- DEPTH TOP OF SAND PACK: 

4-__ t-__ ELEVATION I DEPTH TOP OF SCREEN: 

---+--TYPE OF SCREEN: p.. 1/(... t; <.b .t({). p::r: 
; } 

SlOT SIZE X leNGTH: a (J 10 I \~ i. LoR. 
2 ' 1.0. OF SCREEN: "'.:;;;....-~rwVl~· ' ___ _ 

__ -j!-__ IElEVA1nON I DEPTH BOTTOM OF SCREEN: 
___ 1-__ EleVATION I DEPTH BOTTOM OF SAND PACK: 

TYPE OF BACKfill BElOW OBSERVATION 

WELl' 1ar!XI @(30) 1_.l ______ ~~~~~~=:jr~-ElEVATION I DEPTH OF HOle: 



OVERBURDEN MONITORING WELL SHEET 

r--------;;~---.... -=====t---EI.EVATION OF TOP OF SURFACE CASING: 

rlD({~PH\) 
~ Bbtrwi ~ f!}.0 

Of'< iler B .2.. -=c9 •0 

;: /.3 

.<IIIt--+---EI.EVATION OF TOP OF RISER PIPE: 

.... t--+---ST.ICK ·UP TOP OF SURFACE CASING: 

t41---+---STICK·UP RISER PIPE: 
... --t---I.D. OF SURFACE CASING:BiI.:t'o)( liQ ''cop 

TYPE OF SURFACE CASINGA-{,ge ( ,l1ve.~ w/ 
beN -"" {.'d CftJs~ 

TYPE OF SURFACE SEAl.: Ci? .... u"{!{e pad 
,-"",-#. <QJ .tJ:'!:efe) 2fi t ?l 1tl. e6r Iq 

::......--t----RISER PIPE 1.0.: ~Z=-'::-;'!'('~\/)I.:.' ___ _ 

TYPE OF RISER PIPE: P/IC..., S::b. £10 
Avsn Tf...ctqded (p.r.> 

BOREHOl.E DIAMETER: A, 2$ _, .... , 
.--+---TYl'E OF SEAL: &clfQn4 Co 'p' G-k-f-1\J'()cI --,., 

4 __ +-__ EI.EVA TlON I DEPTH OF SEAL: 

.... ---t--TY1>E OS SEAI.:?"'! ~~ 'I (kG>' If ue 
Qt-7. s.a ;c[j?~5) I 

+---!I--- DEPTH TOP OF SAND PACK: 

", __ +-__ IOC"vATION I DEPTH TOP OF SCREEN: 

---I---TYPE OF SCREEN: Pvc. . 44 ,40 F-;r; r , 

SI.OTSIZEXl.ENGTH: 0.010 ,'n)f lO{,.f. 

1.0. OF SCREEN: .. 2.;·~,.:..!,V\~-,-___ _ 

__ -+ ___ El.EVATION I DEPTH BOTTOM OF SCREEN: 

---f--- El.EVATION I DEPTH BOTTOM OF SAND PACK: 
TYJ>E OF BACKFII.l. BEl.OW 9BSERV~ION 

WEl.I.: ~ rnl U4YJ.). 1-.1 _____ !!~~~~~~=:jr_~-El.EVATION I DEPTH OF HOl.E: 



BORING NO.CAlC k: - /rIU/()'5 

OVERBURDEN MONITORING WELL SHEET 

t---------;;=:t~--III£-ilf:====!---ELEVATION OF TOP OF SURFACE CASING: 

..... I--+---ELEVATION OF TOP OF RISER PIPE: 

..... 1--+---SliCK -up TOP OF SURFACE CASING: 

RISER PIPE: 

~--t---LD .. DF SURFACE CASING: 8 1!fD '" iO'i2D 
TYPE OF SURFACE CASINGC-ji:pf {gIS"" 

wI bat t =s1" J.lt Ct:fvS.b.2 
TYPE OF SURFAC;~EAL: d 
(aM.fr:.rH>:k\ 2.)( 6.· .. _ 

--+---RISER. PIPE 1.0.: 2 - [ 'VI • 

TYPE OF RISER PIPE: pw:. 7:' 4t?, 
gJ~b ~lE-'·'5.... 

BOREHOLE DIAMETER: &.2:r; if!' 
.--+---TYPEOFSEAL: POr4tq.lId Ceflo&49f*l" 

4---+---0EPTH TOP OF SAND PACK; 

4-__ +-__ ELEVATION I DEPTH TOP OF SCREEN: 

---t---1'YPE OF SCREEN: PI/C, $::£, t{~ E-:r: 
SLOT SIZE X UENGTH: O.&I<2hl V' row_ 

• 

1.0. OF SCREEN: 

1---I---EUtVA'TlON I OEPTHBOTTOM OF SCREEN: 
---1--- EUEVA nON I DEPTH BOTTOM OF SAND PACK; 

TYPE OF BACKFIL,l BELOW 08}E~VATION 
WELl' $?.J ~f3a_ \_J. ______ ~===~~=:::Jr~-El!VATION I OEPTH OF ru 



BORING LOG Page_·_of_ 

PROJECT NAME: C;1I C 5/ t-e- 3 cA. BORING NUIIt1~~~~~~!!'!:.J.~~ 
PROJECT NUMBER: NQ/&' <f Bld% S4 DATE: 
DRILLING COMPANY: _ ........ C.:>~s"""t. .. !l"":?1'-'--4~,'-L;~II!..:i 5¥f ___ GEOLOGIST: =fi~~~~::==::::::=:;: 
DRILLING RIG: 

BlOWS I Samp'. 
.... r 
Rao 
(%) Sample 

Length or 

(: I ('VI 

• When rock coring, enter rock brokeness. 
"Include manltor reading in 6 foot intervals @borehole. Increase reading frequency if elevated reponse read. 
Rema~s: ____________ ~ __________________________ ___ 

Remarks 

Drilling Area 
Background (ppm}:lr---., 

Converted to Well: Yes No WeIlI.D. #: _________ _ 



- ) 

OVERBURDEN MONITORING WELL SHEET 
, BORING NO :C;.\Ie 3.?! --fttr.V0C!:> 

/ 

~-------;~---,.::;-==:::::t---ELEVATION OF TOP OF SURFACE CASING: 

.... I---!---ELEVATION OF TOP OF RISER PIPE-

..... I---!----ST�CK.UP TOP OF SURFACE CASING: 

141----!---STICK·UP RISER PIPE: 
.... '---1---1.0_ OF SURFACE CASING:..: ______ _ 

TYPE OF SURFACE CASIN,~G::...: ______ _ 

TYPE OF SURFACE SEAL: ______ _ 

~IH+--·RI:SER PIPE I.D.: 
TYPE OF 

.... -M~+---TYPEOSSEA~L~:_~~~~ ____ __ 

-..IUIIL!I-- ~DepfNA~~:s!.!::,c.::.... ______ _ 

~--+--- DEPTH TOP OF SAND PACK: 

~ __ +---I:LE·VAi·ION 'DEPTH TOP OF SCREEN: 

i----i---·TYPE OF SCREEN: 

SLOT SIZE X UENGTH: 10 5/of 5 
I.D. OF SCREEN: 0" 

... --+---TV'.' OF SAND PACK: 

oJ'- iiI:{ e.. :. 0.0 
(\~. / -' I ~----"I---- ELEVATION IDEPTH80TTOM OF SCREEN: 

/) C~ U'VI'V'-S 11 "JOlt ~--f---- ELEVATION' DEPTH BOTTOM OF SAND PACK: 

b(1JIlf/'t TYPE OF BACKFILL BELOW OBSERVATION 
WELL· I_.J. ______ ~~~~~~=:::JI--ELEVATION' DEPTH OF HOLE: 

/ 

ZO,Q' 
I 



FIELD SAMPLING DATA SHEETS 



/ 
GROUNDWATER SAMPLE LOG SHEET 

Page.-L of 
, 

Project Site Name: i:... ........... ~ 5 i:l:e. 32- Sample ID No.: g26 L...mCl.1 itl 
Project No.: ~QI!Q~ B1d3 5'1: Sample Location: OvC .2.z...~..J I 

Sampled By: :;!19;iM 
[] Domestic Well Data C.O.C. No.: I 

[] Monitoring Well Data Type of Sample: 
[] Other Well Type: [] Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: X '> "i "7 Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: 1 ' 4>t'1 '3 ; Visual Standard mS/cm Degrees C NTU mg/l % NA 
Method' L.~ ~ 

PURGE DATA: 

Dale: "7 S" "1.., Volume pH S.C. Temp. (C) Turbidity DO Salinity Other 

Method: ~ Initial $,1-'1 ~C; ~'f,~ -? r.1I4> -
Monitor Reading (ppm): 1 ,,"}"r . ZsS- lCf.3 r6 .1-5' 
Well Casing Diameter & Material 2 $',5''''1 .2b! "l..tI,? ¢ , {. {. 

Type: Lit 3 S."6 A( .:2(.0 2<1.ct <;l! .71 
Total Well Depth (TO): /5. ~i 
Static Water Levei (y'Y"L): f:,. 'I b 
One Casing Volume(gaI/L):" J. bQ 
Start Purge (hrs): q;2 sf. 
End Purge (hrs): cPc,?m 
Total Purge Time (min): 

Total Vol. Purged (gaVL): 

SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

g r~/t-,'~ f.I.c / .3 X <.fD"" I 
f 

f'.A-IT L y I I{..,. 

ArtL"on.r - I ,~ J r/...', , 

OBSERVATIONS I NOTES: 

112i1 
.t. '1/ 

-6· 9 Z- y ./6 ~ /. ,;q 

Circle If Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 



GROUNDWATER SAMPLE LOG SHEET 

Page l of 

Project Site Name: 9vY'L C 5it-e 32- Sample 10 No.: $2- 4L-mcP 2. r,tl.1 
Project No.: !:'.lQllo~ Bldg.51j. Sample Location: (~( .3 2.l!11r!..! I 

Sampled By: J.4/ A e. 
[] Domestic Well Data C.O.C. No.: 

.,.. 
[] Monitoring Well Data Type of Sample: 
[] Other Well Type: [] Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: "R <; "'i t; Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: A - I'b"i ~ ~ Visual Standard mS/em Degrees C NTU mgll % NA 
Method": L ~ ~"'-"-' 
PURGE DATA: 

Date: 'X 5 c,e, Volume pH S.C. Temp. (C) Turbidity DO Salinity Other 

Method: Initial S. -=1-?- 313 25.S- cp 1·¢2... --Monitor Reading (ppm): 1 ,>.'i?(. • 31 q:, z.-;.§" !b I . Cftj:> -
Well Casing Diameter & Material 2 5" 53 z... 

.::' "'" Z(.G <p I . I'X -
Type: z.. « 3 s1&~ .~\O :lS" Co ,6 0.'1' -
Total Well Depth (TO): 11.10 

Static Water Level (WL): (,."1 q 
One Casing Volume(gaVL): /t7 ?-
Start Purge (hrs): e513 '1cP 
End Purge (hrs): CPC1.3J; 
Total Purge Time (min): 

Total Vol. Purged (gaVL): 

SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

- /, =rJL> H£{ :5 )('" L/() W11 ~l 
I 

- Z K / //1.. 

A",/~~ , X- I ~/4~;""~ 

OBSERVATIONS I NOTES: 

Il.Y~ 
6-1~ 

-{'.b(, - ;. 0" -

Circle if Applicable: Signature(s): 

MSIMSD I Duplicate ID No.: 



GROUNDWATER SAMPLE LOG SHEET 

Page of 

Project Site Name h~ C 5ik 32 Sample ID No.: 32.9Lfrlrj3r/J/ 
Project No.: NOllo':::l Bld3 5~ Sample Location: c.t:.t:. 32 1Ih"-'1' 

Sampled By: 
(] Domestic Well Data C.O.C. No.: 
(] Monitoring Well Data Type of Sample: 
(] Other Well Type: (] Low Concentration 
(] QA Sample Type: (] High Concentration 

SAMPLING DATA: 

Date: ~ Lf 0fl Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: Ib36 Visual Standard mS/cm Degrees C NTU mglJ " NA 
Method: 

PURGE DATA: 

Date: Volume pH S.C. Temp·IC) Turbidity ;i Salinity Other 

Method: Initial ~.'1?~ 'Bit Z-G·C ¢ 

Monitor Reading (ppm): 1 5·'1'1 .17Z 2..f. . dJ ¢ 
Well Casing Diameter & Material 2 5."2"2- 3/</ -25.~ (2S D.'. 
Type: 3 5.~1 .GC,I 25.4 fZ) I. +-<" 
Total Well Depth (TO): IS. cDC{ 

Static 'v·llater Level (V·ylt): L. '2S Z-
One Casing Volume(gaUl): 

Start Purge (hrs): ( '155 
End Purge (hrs): I b '-/2.-
Total Purge Time (min): ( fi5-r 
Totat Vol. Purged (gallL): - 3 q_\ 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

K,,,,,,c /$.·t>B .S >c <...f 6 ;v.,. J 
I 

, 

J>A- I~ '""L I IJ-r . 

OBSERVATIONS I NOTES: 

./ 1$ ,0'f 

?"82 
: / - , . , 

C .1-2- " r fo , 

Circle if Applicable: / Signature(s): 

MS/MSD Duplicate 10 No.; 
l 



GROUNDWATER SAMPLE LOG SHEET 

Page of 
I 

, 
Project Site Name &r-a- C Site 32- Sample ID No.: :5 2'iLtn rlJ'l. L 
Project No.: ClI Q Il<>~ Bld,] 5!:1: Sample Location: 32. AA """"-=t 

Sampled By: 
[] Domestic Well Data C.O.C. No.: 
[] Monitoring Well Data Type of Sample: 
[] Other Well Type: [] Low Concentration 

0 QA Sample Type: [] H ig h Concentration 

SAMPLING DATA: 

Date: '2' t.I- 051 Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: Ih ?,1, VisuaJ Standard mS/cm Degrees C NTU mg/l % NA 

Method: 

PURGE DATA.: 

Date: Volume pH S.C. Temp. (C) Turbidity DO Salinity Other 

Method: Initial ~ . ..,"/ In 2'.2- (Z> O. (. ( 

Monitor Reading (ppm): 1 ,3., • 1"'i1& 2..'>.3 ¢ ( (<5 
Well Casing Diameter & Material 2 c.rt>' _ ,q2. 75.1- t1> I . (,6 b 
Type: 3 5.'1'i _ 1;86 2-5.{, (6 I.¢q 
Total Well Depth (TO):) g. '2.."5 

Static Water levei (V'lL): 6' '"1 'R 
One Casing Volume(gaVl); 

Start Purge (hIS): [4.5''1-
End Purge (hIS): U. 2. T-
Total Purge Time (min): 7' 1l2. 
Total Vol. Purged (gal/l): ... 3.'5' 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

K7 bJ</h)/) I-V' f .~ x: '(UfV) I 
l 

.-- 2- '-/... [/....fr 

OBSERVATIONS I NOTES: 

Ig.Dl/ 15.25 
6·-r!2 ... 5', 'S 

----6- 2.2- ---;- 2-1-
Circle if Applicable: Signature(s): 

MS/MSO Duplicate 10 No.: 



GROUNDWATER SAMPLE LOG SHEET 

PageL of I 
i I 

Project Site Name: ;?o~C c;,.\-e 32- Sample ID No.: .526L,tyI~rr1L 
Project No.: f" tlQIt. Yo B1d3 '5'1: Sample Location: C».;.l/:;"IdI.r-1,.Jf,' 

Sampled By: 
[] Domestic Well Data C.O.C. No.: 
[] Monitoring W"Data Type of Sample: 
[] Other Well T : 

~ 
[] Low Concentration 

[] QA Sample Type: [] High Concentration 
.,. .. . 

SAMPLING DATA: 

Date: 11 S; "'i C, Color pH S.C. Temp. Turbidity DO Salinity Other 

Time:~ -- f1a 7-tP 
, 
Visual Standard mS/cm Degrees C NTU mgll % NA 

Method: L.. .. .,J 1-10"'" 

PURGE DATA: 

Date: ~ S' "'i c:; Volume pH S.C. Temp. (C) Turbidity DO Salinity Other 

Method: Initial t5.?-Lf · I~(j 24. <f ID b.~ 

Monitor Reading (ppm):.,. t '5.'12... • 15""2. Z./·.f. !:" ¢ qJ;/./S 

Well Casing Diameter ~aterial 2 ~ .. 8'6 · 1~'1- 2.'/, (,. fzi 1.¢~ 

Type: '2 (I 3 IS· 1:5 'i · /[, ~ 2-(J.{, W 1/-. q 2 
Total Well Depth (TO): /3.£1¢ 

/, ""'-t Static Water Level (WL): .O.t-

One Casing Volume(gaVL): (i'P5 
Start Purge (hrs): lJfl sd' /Ii!l( , 
End Purge (hrs): '{)'¥Zcp' 
Total Purge Time (min): 

Total Vol. Purged (gal/L): 

SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

~r~::x £C=r) A Ikl .5 Jc._W.~I 
I 

1'/9-/.;- - 2: )C / /f,... . . 
LJ.. Jnh.( - / y J<7 M <"",L, • , 

OBSERVATIONS I NOTES: 

;).lf~ 
b. <f2 .... 

-b . ~ 'I ~ 
(e ;::. I-o~ 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.; 



GROUNDWATER SAMPLE LOG SHEET 

Page of 

Project Site Name: .:&tJIU.. C 5j!:f: 3z.. Sample 10 No.: ~ z.c:,LM ¢56~ I 
Project No.: 1:'lQI(~!± Bldg 5':t Sample Location: ~CSZ ffI"-'<E. I 

Sampled By: :.'{4 
[] Domestic Well Data C.O.C. No.: 

[] Monitoring Well Data Type of Sample: 

[] Other Well Type: [] Low Concentration 

[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: It 2..{ "i0? Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: 15~S?c Visual Standard mS/cm Degrees C NTU mgll .... NA 
Method: 

PURGE DATA: 

Date: ? U '1"1 Volume pH S.C. Tomp. (C) Turbidity DO Salinity Other 

Method: Initial 1- s5 1.2/ '? 3.3 9q'f o.T-f... 
Monitor Reading (ppm): 1 '1. l...'{ /.2-1- 23.'$ 1-03 1.</.3 
Well Casing Diameter & Material 2 1.1.4 12.5 2-3.'5 q~ 2.....{'r:; 
Type: ;8" z..~ 7-: / J f • .:J I 2'{.7- ,~ (. <1., 
Total Well Depth (TO): ~ 2-'f. 't ~ ?It I. S3 Z'/. '5 t¢ O·1~ 
Static Water level (Wl): .. ~.:-;j :C#~ 
One Casing Volume(gaVL): "? :,}'I¥ 

Start Purge (hrs): Nt2-
End Purge (hrs): 1 5£"1-
Total Purge Time (min): 

Tolal Vol. Purged (gaVL): - 12-
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

F,f t5(/P/lL> /-1./ A 3 X '-/0 .... 1 
/ 

t J., ./: "7 lG / #--

OBSERVATIONS I NOTES: 

,} £f. CJ (. 7--S z.. ~ 
/0./2-

NtV -;f-b . 
I~ V ''l'l[Pt; 

I II'S yO 
Circle jf Applicable: .."..., " 1./ Signalurelsl: 

MS/MSD Duplicate 10 No.:'" • 



FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech Inc. 

HACH Digital Tttrator OX-DT 

HACH Digital Tltrator AL-DT 

Parameter: Hydroxide 

Relationship: 

ICHEMeilrics: ___ mgiL 

Dioxide: 

HACH Dig~.1 Tttrator CA-DT 

r----, 

CHEMetrics (Range: l- l", mg/L) 

CHEMetrics (Range: __ -.!mg/L) 

\ of , 

Sampie iD No.: ~.2. C!j L.M. ~A; l 

Sample Location: CNC ~::l.M-~ 

Duplicate: 0 
Blank: 0 

Analysis TIme: l 0 '/ ~ 

Titration Count I Multiplier I Concentration 

x 0.01 = mg/L 

x 0.02 = mgiL 

Analysis Time: L ~ 5 S 
Filtered: o 

Carbonate Bicarbonate 

CHEMetrics (Range: ___ mg/L) Analysis Time: II ... \ 

Titration Count I I Concentration 

~ 
xO.l = mgiL 

.... xO.2 = 12....1..,giL 

x 1.0 = mgiL 

x2.0 = mgiL 



Tetra Tech NUS, Inc. 

~ Site Name: 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

2.~~. C Si-\e. 32- Sam~le ID No.: 

No.: NDlloL/- Rlda 54- Sam~le Location: 

eo. I By~ V·· I.n 
.... 

Duplicate: 0 
Field A 

.... ,I ~ Blank: 0 
as per QA/QC Checklist i I 

Page \ of • 
'1',;z. (I,L.,·,,-n.1: l 

c- MC ~ 2i!j. ""'2., 

~Form i 
~ 

,~~~ (Mn'·): 

DR-700 DR-8 HACH MN-5 Other: Analysis Time: It z.. (" 
--

,,,,. 525nm 41 

I 0.4 mgIL Finered: 0 
Digestion: 0 

Solution: 0 ResuHs: Reagent Blank Correction: 0 
Addnlons: 0 Digns Required: 0.1 ml: O.2ml: O.3ml: 

INotes: 

Ferrous Iron (Fe'·): 

DR-700 DR-8 IR-1BC ColQr Whee! Other: ,6,na!}'Sis Tims: 12-¢ 2---
"~' SOOnm 33 

I Q.'2~ mg/L FIRered: 0 
INotes: 

Hydrogen Sulfide (H,S): 
I., ,,;. HS-C Other: Analysis Time: .. c 

mg/L Exceeded 5.0 mg/L range on color chart: 0 
INotes: 

InAtnr 

IAII data fields have been completed as necessary: 0 
Correct measurement units are cited in the SAMPLING DATA block: 0 
Mulitplication is correct for each Muftiplier table: 0 
Final calulated concentration is within the appropriate Range Used block: 0 
I., Relationship is determined appropriatly as per manufacturer instructions: 0 
IOAtOr. sample (e.g., Std. Additions, etc.) frequency is appropriate as perthe project planning documents: 0 
Nitrite Interference treatment used for Nitrate test if Nitr~e was detected: 0 
ITitle block is initialized by person who the QA/QC Ckecklist: 0 



Tetra Tech Inc. 

DR-700 DR-8 

610nm 93 

1-7> rh 
'::::e.. . '::t:. mgiL 

l::illlTate (SOll: 
DR-700 DR-8 

91 

______ mg/L 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 

HS-C Color Chart 

Other: 

- • ,...... _____ • 1..J" • 
::iamp,e IU I~O.: 5.J G L M E'~ S!? I 

Sample Location: C N C. :3;) M. UJl 

Duplicate: 0 
r-_--,Blank: 0 

HS-WR Color Wheel Analysis Time: 11 5 4> 
Other: 

Filtered: n 
~ 

Analysis Time: ____ _ 

Fittered: 0 

IStalndard Solution: o 
o 

Resutts: __ _ 

IStelndard Add~lons: Dig~s Required: O.lml:. ___ D.2ml:. ___ O.3ml: __ _ 

(NO.--N): 

DR-700 DR-8 

60 

--'6=-.:.... \--,1.=-<:1..::...-_ mg/L 

Nitrate (NO.--N): 

ISlilndard Solution: 

DR-700 DR-8 

55 

______ mg/L 

Resutts: 

Other: 

Other: 

---

Analysis Time: 12 Z.3 

Fittered: 0 

Reagent Blank Correction: 0 
Standard Solution: 0 Resutts: 0 

Analysis Time: ;=;--__ _ 

Flttered: 0 

Nttlitelnte"erenee Treatment: 0 
Reagent Blank Correction: 0 

ISt"ndard Addttions: 

o 
o Digtts Required: D.lml:. ___ O.2ml: ___ O.3ml: __ _ 



FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 
Tetra Tech Inc. of 

Sample ID No.: '5.:l. GLMO\ 0'\ 

Sample Location: cN"e-. Y..2.~ ..... ~ 

Duplicate: 0 
o 

Oxygen: 

HACH Digttal Hralor OX-DT CHEMelrics (Range: J=!.£..mg/L) Analysis Time: 10 ,( (, 

Titration Count I Multiplier I Concentration 

x 0,01 = mg/L 

x 0.02 = mg/L 

Analysis Time: i.e ~ < ( 

CHEMetrics (Range: __ -,mg/L) Filtered: o 

Parameter: Hydroxide Carbonate Bicarbonate 

Relationship: 

IC~IEMletri,"" ___ mg/L 

Dioxide: 

HACH Digttal Hralor CA-DT CHEMetrics (Range: ___ mg/L) Analysis Time: It D "L 

Hration Count I I Concentration 

xO.l = mg/l 

'2., t.({/) xO.2 = U. mg/L 

x 1.0 = mg/L 

x 2.0 = mg/L 

ICHIEMelrics: __ ....!mg/l 



Tetra Tech Inc. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Sampie iD No.: S 2. Gt... M..." \ '" l 

Sample Location: CAJC- 5.::l.Mv.r\ 

Duplicate: 0 
...-_----,Blank: 0 

DR·700 DR-S HACH MN·5 Other: Analysis Time: 1(2) 

525nm 41 

0.0 mglL Filtered: 0 
Digestion: n 

LJ 

Solution: 0 Results: Reagent Blank Correction: 0 
Addnions: 0 Digits Required: O.1m!: O.2ml: O.3m!: 

IFE!rr[IUS Iron (Fe"): 

DR·700 DR-S IR·18C Color Wheel Other: _____ Analysis Time: ~ 2ft:, .$ 
500nm 33 

o . -:t-L.... mg/L 

Sulfide (H,s): 

HS.c other: 

______ mg/L Exceeded 5.0 mglL range on color chart: 

I data fields have been completed as necessary: 0 
ICClfrect measurement units are cited in the SAMPLING DATA block: 0 
IMIJlitl,licatic," is correct for each MuNiplier table: 0 

I calulated concentration is within the appropriate Range Used block: 0 
iAlkallnitv Reiationsnip is determined appiOpiiatly as per manufacturer instructions: 

Filtered: o 

Analysis Time: _____ _ 

o 

o 
IQ/vac sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: 0 

Interference treatment used for Nitrate test if Nitrite was detected: 0 
block is initialized Ckecklist: 



I"~ 
Tetra Tech Inc. 

Siie Name: 

(521: 

I' 

l~lllTate (SO, 

DR-700 DR-8 

610nm 93 

eJ.,......., 
mgiL .-.... 

DR-700 DR-8 

91 

______ mg/l 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 

HS-C Color Chart 

Other: 

of 

Sample 10 No.: ~';J.6,L,v,,~ull 

Sample Location: ("Alc ~M w\ 

Duplicate: 0 
o 

HS-WR Color Wheel 

Other: 

Analysis Time: I l S---, 

Finered: U 

Analysis Time: ____ _ 

Finered: 0 

ISlalndard Solution: o 
o 

Results: ---
ISt"ndard Addftions: Digits Required: O.lml:. ___ O.2ml:. ___ O.3ml: __ _ 

(NO.--N): 

DR-700 DR-8 

60 

0'/60 mg/l --.;::..=---

(NO.--N): 

ISlalndard Solution: 

DR-700 DR-B 

55 
______ mg/l 

Other: 

Other: 

Resu~s: __ _ 

Analysis Time~ 1 Z Z 3 

Fi~ered: 0 .b""" 

Reagent Blank Correction: 0 
Standard Solution: 0 Results: 0 

Analysis Time: =---
Fi~ered: 0 

r; 
Nitrite interference Treatment: LJ 

Reagent Blank Correction: 0 
ISta,ndard Addftions: 

o 
o Digits Required: O.lml: ___ O.2ml: ___ O.3ml: __ _ 



.. 

Tetra Tech Inc. 

Site Name: 

Oxygen: 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 

Duplicate: 0 
r--_---,Blank: 0 

of 

c 

HACH Dignal nrator OX-DT CHEMetrics (Range: I -10 mg/L) Analysis Time: I'" <{ 7 

Titration Count I Multiplier I Concentration 

x 0.01 = mglL 

x 0.02 = mglL 

Analysis Time: lOSS-

CHEMetrics (Range: ___ mglL) Fmered: o 

Parameter: Hydroxide Carbonate Bicarbonate 

Relationship: 

IC~IEMletril": ____ ,mg/L 

HACH Dlgnal nrator CA-DT CHEMetrics (Range: ___ mg/L) Analysis Time: .:.,(";10,,,,",,3 __ _ 

Titration Count I I Concentration 

x 0.1 = mg/L 

Z-"~ x 0.2 = tts mglL 

x 1.0 = mglL 

x2.0 = mglL 

IC~IEM",tric"" ____ ,mg/L 



Tetra Tech , Inc. 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 

Sample ID No.: "5:2 C,LM(fS"9!1 

of 

Sample Location: CNc... S:l.. ""w S-

DR·700 DR--8 

525nm 41 

---'CJ:::c...::'_0O--__ mglL 

IStalndard Solution: 

HACH MN--5 

Resu~s: __ _ 

Duplicate: 0 
......-_--,Blank: 0 

Other: _____ Analysis Time: _l_\ _2_8 __ 

Fi~ered: 0 
Digestion: 0 

Reagent Blank Correction: 0 
IStalndard Add~ions: 

o 
o Dig~s Required: O.lml: ___ O.2ml: ___ O.3ml:. __ _ 

Ferro,us Iron 

DR-7OU DR-S IR-18C Coloi\,"Jheel Other: _____ Ana~'Sis Time: ! ~ 
500nm 33 

o . '-L mglL 
----""--

Hydrogen Sulfide (H:zS): 

HS·C Other: 

______ mg/L Exceeded 5.0 mgll range on color chart: 

data fields have been completed as necessary: 0 
le,mect measurement units are cited in the SAMPLING DATA block: 0 
Mulitplication is correct for each Multiplier table: 0 
Final calulated concentration is within the appropriate Range Used block: 0 

o 

Analysis Time: ____ _ 

o 

IAllkalinitv Relationship is determined appropriatly as per manufacturer instructions: 0 
IUi'VW'L sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: 0 
Nitrite Interference treatment used for Nitrate test if Nitrite was detected: 0 

block is initialized who the 



Tetra Tech Inc. 

DR-700 

610nm 

DR-8 

93 

__ o_,o_S, __ me/L 

DR-700 DR-8 

91 

______ mglL 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

HS-C Color Chart 

other: 

Resutts: __ _ 

of 

Sam pie iD No.: 3 Q 4£. ftA. 0 ~-o" 

Sample Location: c NC3:<Mwy-

Duplicate: D 

HS-WR Color Wheel 

Other: 

D 

Analysis Time: __ 1_' _'.-:7 __ 

Filtered: 0 

Analysis Time: ____ _ 

Fmered: 0 

IStandard Solution: 

00/ IStalndard Addnions: 

o 
o Digtts Required: O.lml: ___ O.2ml:. ___ O.3ml:. __ _ 

(N02--N): 

DR-700 DR-8 

l:>1Z..tI. 60 

~ 6. oc"C( mglL 

Nitrate (NO.--N): 

IStalnda,rd Solution: 

DR-700 DR-8 

55 
______ mglL 

Other: 

Other: 

Resutts: __ _ 

Analysis Time: I -z. "Z.. 3 

Fiftered: 0 

Reagent Blank Correction: 0 
Standard Solution: 0 Results: 0 

Analysis Time: ;=,--__ _ 

Flttered: D 

Nftrite Interference Treatment: 0 
Reagent Blank Correction: D 

IStalndard Additions: 

o 
D Digtts Required: O.lml: ___ O.2ml:. ___ O.3ml:. __ _ 



GROUNDWATER LEVEL MEASUREMENT SHEET 

Projed NaDle: G}.J C ::;-;;Z 
Loeatio,,: ---"-Si.;<Lllf:.....<.~.fZ>.,----,~_ 
W .. ther Co"cI!tiol1ll: C/':;;: r ihJA of '1?8"'!f' 
Tidally Influenced: Ya. No 

WeUor 
Piezometer 

Number 

Da .. Time 

• An me&$U~ts to \tMI neare5t 0 CtI foot 

Eleva'tioD of Total 
Referen.ce Point Well Depth 

(reet)· 

Project No.: 

PerlollDel: 

Remarb: 

Water Level Thlelm ••• o Groundwater 
ndicator Readin 

(Ceet)· 

6,6( 

rae Produc 
(feet)· 

Elevation 
(reet)· 

Comment. 

Page __ of __ 



APPENDIX D 

SOIL AND GROUNDWATER LABORATORY ANALYTICAL DATA 



September 14, 1999 

Mr. Paul Calligan 

Tetra Tech Nus 

1401 Oven Park Dr., Suite 102 

Tallahassee, FL 32308 

RE: Katahdin Lab Number: 

Project 10: 

Project Manager: 

Sample Receipt Date(s): 

Dear Mr. Calligan: 

WP3543 

CNC Charleston 

Ms. Andrea J.Colby 

8/6/99 

Please fmd enclosed the following information: 

• Report of Analysis 

• Quality Control Data Summary 

• Chain of Custody 

• Confirmation 

Should you have any questions or comments concerning this Report of Analysis, please do not 
hesitate to contact the project manager listed above. This cover letter is an integral part of the ROA. 

We appreciate your continued use of our laboratory and look forward to working with you in the 
future. The following signature indicates technical review and acceptance of the data. 

Sincerely, 

KATAHDIN ANALYTICAL SERVICES 

Authorized Si e 

340 County Road No.5 
P.O. Box 720, Westbrook, ME 04098 
Tel: (207) 874-2400 Fax: (207) nS-4029 

q'/'-{'99 
Date 

hnp:! fbtahdinlab.com 

210 West Road No.5, Pon:smoum, NH 03801 
Tel: (603) 431-sm m: (603) 436-3356 



\1 "l11{\ltl"l 

Sample Receipt 

SDG NARRATIVE 
KATAHDIN ANALYTICAL SERVICES 

TETRA TECH NUS 
CASE CNC CHARLESTON 

The following samples were received on August 6, 1999 and were logged in under Katahdin 
Analytical Services work order number WP3543 for a hardcopy due date of September 5, 1999. 

KATAHDIN 
Sample No. 
WP3543-1 
WP3543-2 
WP3543-3 
WP3543-4 
WP3543-S 

TINUS 
Sample Identification 
32GLMOIOI 
32GLMOIOlD 
32GLM0201 
32GLM0501 
32TL00201 

The sa..-nples were logged in for t.lte analyses specified on the chaLn of custody form. All 
problems encountered and resolved during sample receipt have been documented on the 
applicable chain of custody forms. 

Sample analyses have been performed by the methods as noted herein. 

Volatile Organic Analysis 

Five aqueous samples were received by the Katahdin Analytical Services, Inc. GC/MS laboratory 
On August 6,1999 and were specified to be analyzed by USEPA method 8260B for the analytes 
benzene, toluene, ethylbenzene, xylenes, MTBE, naphthalene, and EDB. 

Analyses for this workorder were performed on the 5970-Q instrument. A VSTD050 (50 ppb 
standard) was used for the continuing caiibration standard. Internal standard and surrogate 
compounds were also spiked at 50 ppb. 

Batch QC (VBLK, and LCS) was performed in each twelve-hour window. Results are included 
in this data package. The LCS QC samples were spiked with the entire list of compounds 
quantitated for at 50 ppb. No matrix spike/matrix spike duplicate was performed on any sample 
in this workorder. 

Severa! manual integrations were performed due to split peaks; all have been flagged with a "M" 
(software-generated) on the pertinent quantitation reports. All "M" flags have been dated and 
initialed by the analyst performing the integration. In addition, all "M" flags have been reviewed 
and approved by the GC/MS supervisor. Copies of each manual integration are included in the 
pertinent quantitation reports. 

No other protocol deviations were noted by the volatile organics staff. 

340 County Road No.5 
P.O. B-ox 720, WeHbrook, ME 04098 
Tel: (207) 874·2400 Fax: (207) 775·4029 

http://karahdinlab,com 
210 West Rood No. 5, Portsmouth, NH 03801 
Tel: (603) 431·5777 Fax: (603) 436-3356 



Semivolatile Organics Analysis 

Four aqueous samples were received by Katahdin Analytical Services laboratory on August 6, 
1999 for analysis in accordance with 8270C for a client specified P AH list of analytes. 

Extraction of the samples occurred following USEPA method 3510 on August II, 1999. A 
laboratory control spike, consisting of all P AH analytes spiked into organic free water, was 
extracted in the batch, along with a matrix spike/matrix spike duplicate pair on sample 
WP3543-2. 

Several manual integrations were performed due to split peaks; all have been flagged with a "M" 
by the data system. All manual integrations have been dated and initialed by the responsible 
analyst. Copies of each manual integration are included in the data package. All manual 
integrations have been reviewed and approved by the GCIMS supervisor. 

No other protocol deviations were noted by the semivolatiles organics staff. 

Wet ChemistrY Analvsis 

For work order WP3543 analyses for Nitrate (E300) and Sulfate (E300) were performed 
- according to the U.S. EPA "Methods for the Determination ofInorganic Substances in 

Environmental Samples", EPA 6001R-93IIOO, August 1993. All samples were run within 
laboratory hold time. 

The wet chemistry staff noted no protocol deviations. 

--
340 County Road No.5 
P.O. Box 720, Westbrook, ME 04098 
Tel: (207) 874-2400 Fax: (207) 775-4029 

http://karahdinlab.com 

210 West Road No.5, Ponsmoum, NH 03801 
Tel: (603) 431-5777 Fax: (603) 436.-3356 



KA TAHDIN ANALYTICAL SERVICES, INC. 
SAMPLE RECEIPT CONDITION REPORT 
Tel. (207) 874·2400 
Fax (207) 775-4029 

CLIENT: Te.:±s",:J=...d':::. 

PROJECT: 

{/J1,v 
YES 

1. CUSTODY SEALS PRESENT 1 INTACT? [E( 

2:CHAIN OF CUSTODY PRESENT lIN THIS COOLER? (3" 

NO 

0 
0 

3. CHAIN OF CUSTODY SIGNED BY CLIENT? B' /0 
Q;V 0 4. CHAIN OF CUSTODY MATCHES SAMPLES? 

5. TEMPERATURE BLANKS PRESENT? G:r ~ ~ES RECEIVED AT 4'C +1·· 2? 0 
ICE E PACKS PRESENT (I:~r N? 

(9/ 
7. VOLATILES FREE OF HEADSPACE? 0 
B. TRIP BLANK PRESENT IN THIS COOLER 

[]'/ 0 
9. PROPER SAMPLE CONTAINER~; AND VOLUME? [J'" 0 
10. SAMPLES WITHIN HOLD TIME UPON RECEIPT? crY 0 

EXCEPTIONS 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

11. SAMPLES PROPERLY PRESEFIVEDlll? 
ey/ ..... 

~ 0 
, 

0 12. CORRECTIVE ACTION REPORT FILED? NlA 

LAB (WORK ORDER) # (J P 35<13 

PAGE: OF ___ ----' _____ _ 

COOLER: OF· ___ ---1.. _____ -

COC#. ______________ . __ _ 

SDG# 
DATE·-'-o"TI,-M.,-:"E.".R-=-EC:-:;E""IV-::E=-=D-: ---''§i'T"-_ t.,... •. """'1-=~-:-:'1""9-,A::---
DELIVERED BY:_ f,;.d.£" 
RECEIVED BY: Se---
LlMS ENTRY BY: C' "" / 
LlMS REVIEW B)' , PM: {1'5l 

COMMENTS RESOLUTION 

TEMP BLANK TEMP (·C)=_I2.J.... 
8iSMtLid 0 (-:e4 cr-

t L 
COOLER TEMP ('C 1= NA 
(HECORD COOLER TEMP ONl.Y IF TEMP BLANK IS NOT PRESENn 

, 
13. ANALYTICAL PROGRAMS (CIRCLE ONE) COMMERCIAL CLP HAZWRAP ~.ACOE AFCEE OTHER (STATE OF ORIGIN): S c--
~OG'INNOTES(": 1 01: '2.. ~!tl-\ h,*~" :\"'I/- ~c..,...~\~ ::'z.(,.LI'\O'5o\ ::-~R\Ve.d b'f...~ _. ~tLLLt.cJ cLt"..eJ-(?l.-1J/Co(e$ 
I§ we SIAJ-;vJ. cL l.tt.o-,:,L ~fA-fj.;G{ e..J- Va~~. W 'Z1c,(&i1. 

.Q.\ 
~ \ 

(" Use this ar lnd additionall;hssts if necessary) to documnnt samples that ara received broker 'mplfomised, C-O-C discrepancies, radiation checks, residual chlorine check, fes,u' )H 
check it fet., " If samples required pH adjustment, record ~olume and type of preservative addt. ! 



, 

Katahdin 
\ " \ [ \ I I, \ I 'I I' \ I ( [ , 

Purchase Order # 

340 County Road NO.5 
P.O. Box 720 
Westbrook, ME 04098 
Tel, (207) 874·2400 
Fax: (207) 775-4029 

CHAIN of CUSTODY 

PLEASE PRINT IN PEN Page __ of_ 

Fax # 

Katahdin Quote # 

Bill (if different than above) Address 

Sampler (Print I Sign) ,-';'u ~ wJJ..I/~./ . 

~ LABUSEONLY I WORK :, iJP3~3'r . 
KATAHDIN PROJECT MANAGER 10:); INd Y'O~ O'/ON i 'JNloy': 'JNloyi: iN I N 

REMARKS: l? / 3 <I-~ 2...' 11 / f' ¢ 8-

-i 
: 

~ } 
IiCFED EX SHIPPING INFO: o UPS o CLIENT :i:- e:". 

AIRBllL NO: , 

l TEMP·C. o TEMP BLANK o INTACT o NOT INTACT ~ 
Date/Time No. of ~ 

* Sample Description Matrix CQII'd Cntrs. 
• 

. 

32-IL~¢Z.¢[ ~"il''' _O.L 'If :JfI' W -z. z 
3 z c,L.m¢ J '" / 'i,.,,¢j IN 6 "5 2 I 
I'$?('''/ ./'h¢! if>! D /t-"L .~, f '2. ~ I ~,,- t:1 - &-

, . c 'r.../ 1VJ.,,2,p/ /fYf!~ v/ b 3 2- I 
172 c-,/""r;5rpl 

I 
"" 

- f 

ORMSOURce INC. 'fr (2Q7) 782·:3311 
DAM' CHN-OF-GSTDY 

• 

I 

/(»? V b ~ L I 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

I / I 

Date I Time Received By: (Signature) 

~~~~. -,r; (' '1,---_ _ __ ------- f. ·,'11 ..oJ12 ::)1 ,iiJ..,J ,hI! y" , 0" 

Received By: (Signature) Relinquished By: (Signature) Date / Time Recejv~ By: (SIgnature) 

<l/3Cf¢U '? / lr 

ORIGiNAl 



Katahdin 
ANALYTICAL SERVICES 

CLIENT: Paul Calligan 
Tetra Tech NUS 
1401 Oven park Dr., Suite 102 
Tallahassee, FL 32308 

Lab Nurrber : 
Report Date: 
FO No. 
Project 

WP-3543-1 
09/14/99 
N79l2-P99264 
cro #68 

WIC#: CNC Qll\RLESTCN REPORT OF ANALYTICAL RESULTS Page 1 of 4 

SAMPLE DESCRlPTICN 

32G1M0101 

Nitrogen, Nitrate (as N) 
Sulfate (as 804) 

RESULT UNITS DF 

0.36 
32. 

rrg/L 1.0 
rrg/L 2.0 

Sl\MPLED BY Sl\MPLED = RECEIVED 

J. ALEXANDER 08/05/99 08/06/99 

*PQL MEIHCD ANALYZED BY NOTES 

0.050 E300 
1. 0 E300 

08/06/99 CF 
08/24/99 CF 

* PQL (Practical Quantitation Level) represents laboratory reporting limits and may not reflect sample­
specific reporting limits. Sarrple-specific limits are indicated by results a.nrntated with 1 <' values. 

09/14/99 

LJO/baekp (dw) /msm 
PH06N3W1 

.'HO ClHI11r\" RO.1J No. ') 
1'.0. I~,,~' ::]0. \\,C'.qbrook. ME 040')8 
Tel: (1U7) 874-2400 Fu: (107) 775·4029 

iI111,;/,'I"Ll,lhdilll.Lh.e"111 

210 Wot Road No. S, PortSmouth. NH 03801 
Tel: (603) 431-5777 Fax: (603) 436-3356 



KATAHDIN ANALYTICAL SERVICES, INCORPORATED 
New England-ME Laboratory (207) 874-2400 

CONFIRMATION Page 1 

ORDER NO WP-3543 

R RT TO: Paul Calligan 
Tetra Tech NUS 

INVOICE: 

1401 Oven Park Dr., Suite 
Tallahassee, FL 32308 

ACCOUNTS PAYABLE 
TETRA TECH NUS, INC. 

102 

FOSTER PLAZA 7, 661 ANDERSEN DR. 
PITTSBURGH, PA 15220 

Project Manager: Andrea J. Colby 
ORDER DATE: 08/06/99 

PHONE: 850/385-9899 
FAX: 850/385-9860 

DUE: 05 SEP 
FAC.ID: CNC CHARLESTON 

PHONE: 412/921-7090 
PO: N7912-P99264 

PROJECT: CTO #68 

SAMPLED BY: J. ALEXANDER DELIVERED BY: FEDEX DISPOSE: AFTER 05 SEP 

ITEM LOG NUMBER 
1 WP3543-1 

WP3543-2 
WP3543-3 
WP3543-4 

SAMPLE DESCRIPTION 
32GLM0101 
32GLM0101D 
32GLM0201 
32GLM0501 

DETERMINATION 
Volatile Organics by 8260B 
Polynuclear Aromatic Hydrocarbons 
Nitrogen, Nitrate (as N) 
Sulfate (as S04) 
GC Subcontract 

TOTALS 

LOG NUMBER SAMPLE DESCRIPTION 
2 WP3543-5 32TL00201 

DETERMINATION 
Volatile Organics by 8260B 

ORDER NOTE: QC-IV NFESC 
DD(KAS007QC-DB3) 
CNC CF ...... l!. .. RLESTON 

JICE: With Report 

BKR/KP/WEST.KP(dw) 

SAMPLED DATE/TIME RECEIVED MATRIX 
05 AUG 0930 06 AUG AQ 
05 AUG 
05 AUG 0935 
05 AUG 0920 

METHOD OTY PRICE AMOUNT 
SW8260 4 75.00 300.00 
EPA 8270 4 125.00 500.00 
E300 4 30.00 120.00 
E300 4 0.00 0.00 

4 95.00 380.00 

4 325.00 1300.00 

SAMPLED DATE/TIME RECEIVED MATRIX 
05 AUG 1730 06 AUG AQ 

METHOD OTY PRICE AMOUNT 
SW8260 1 75.00 75.00 

TOTAL ORDER AMOUNT $1,375.00 
This is NOT an Invoice 

08-06Please contact KATAHDIN ANALYTICAL SERVICES promptly if you have any questi 



!~aJIdill 
,,1,11< II '111\ I :, 

Client: Paul Calligan 

Tetra Tech NUS 

1401 OVen Park Dr. 

sun. 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

32GLM0101 

Compound 

NAPHTHALENE 

2-METHYLNAPHTHAlENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 
FLUORANTHENE 

PYRENE 

BENZO[AJANTHRACENE 

CHRYSENE 

BENZO[BjFLUORANTHENE 

BENZO[~FLUORANTHENE 

BENZO[AjPYRENE 

INOENO[1,2,3-COjPYRENE 

OIBENZ[A,HjANTHRACENE 

BENZO[G,H,ljPERYLENE 

NITROBENZENE-05 

2-FLUOROBIPHENYL 

TERPHENYL-014 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 
PONo.: 

Project: 

II Solids: 

Method: 

WP3543-1 

WP3543 

9/13199 
N7912-P99264 

CTO#68 

N/A 

EPA 8270 

Date Analyzed: 8113199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

AQ 8/5/99 8/6/99 8/11/99 OS EPA 3510 KRT 

Sample Method 

Result Units OF PQl PQl 

<10 ug/L 1.0 10 10 

<10 uglL 1.0 10 10 

<10 uglL 1.0 10 10 

<10 uglL 1.0 10 10 

<10 uglL 1.0 10 10 

<10 ug/L 1.0 10 10 
<10 ugfL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 uglL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 uglL 1.0 10 10 
<10 ug/L 1.0 10 10 

<10 uglL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 uglL 1.0 10 10 

53 % 1.0 

52 % 1.0 

78 % 1.0 

Page 1 of 1 



t ah.c:lill 
\ , ,J , I I, \ I 'I I( , I " 

'~ent: Paul Calligan 
Tetra Tech NUS 

1401 Oven Pa!'k Or. 

Sufte 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

32GLM010l 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTALXYLENES 

D!BROMOfLUOROMETHANE 

?-DICHLOROETHANE-D4 

JlUENE-D8 

P-BROMOFLUOROBENZENE 

.<eport Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PO No. : 

Project: 

% Solids: 

Method: 

WP3543-1 

WP3543 

9113199 
N7912-P99264 

CTO#68 

N/A 

SW8260 

Date Analyzed: 8113199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

AQ 8/5199 8/6/99 8113199 KMC 5030 KMC 

Sample Method 

Result UnHs OF PQL PQL 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ug/L 1.0 5 5 
<5 ugiL 1.0 5 5 

<5 ug/L 1.0 5 5 

<5 ugll. 1.0 5 5 

<5 ugiL 1.0 5 5 

85 % 1.0 

76 % 1.0 

96 % 1.0 

91 % 1.0 

Page 1 of 1 



Katahdin 
ANALYTICAL SERVICES 

CLIENT: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr., SUite 102 
Tallahassee, FL 32308 

WIC#: CNC CHARLESTCN 

SAMPLE DESCRIPTICN 

32GlM010lD 

PARJ>METIlR 

Nitrogen, Nitrate (as N) 
SUlfate (as 804) 

Lab Number : WP-3543-2 
Report Date: 09/14/99 
PO No. 
Project 

N7912-P99264 
cro #68 

REPCRT OF ANALYTICAL RESULTS Page 2 of 4 

MATRIX 

Aqueous 

RESULT UNITS DF 

<0.050 
29. 

rrg/L 1.0 
rrg/L 2.0 

Sl'MPLED BY SJlMPLED DATE RECEIVED 

J. ALEXANDER 08/05/99 08/06/99 

*PQL ME'IH0Il ANALYZED BY NOTES 

0.050 E300 
1.0 E300 

08/06/99 CF 
08/14/99 CF 

* POL (Practical Quantitation Level) represents laboratory reporting limits and may not reflect sarrple­
specific reporting limits. Sarrple-specific limits are indicated by resD.lts annotated with I < I values. 

09/14/99 

LJOjbaebae/msm 
PH06N3Wl 

.'i-!(J Cuunty Road No. ".i 

P.D. Box :-~O. \'\'cstlHouk. :-"lE 04098 
Tel: (207) 874-2400 flx: (107) 775-4029 

htll':ill;lt:th,lin\.lh.l(1111 

210\X'o;( Ruad No. 5, rOrt$m~~uth. NH ojHOl 
Tel: (60}) 431-5777 h,,: ';':'.;' .:;.'.'--:'3";(; 



!~~1dill 
\'.,1, II, \ 'I ,\ \. , 

.nt: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Or. 

Suite 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

32GLM010l0 

Compound 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

'RENE 

... ..oNZO[A]ANTHRACENE 

CHRYSENE 

BENZO[B]FLUORANTHENE 

BENZO[K]FLUORANTHENE 

BENZO[A]PYRENE 

INOENO[I,2,3-CO)PYRENE 

OIBENZ[A,H)ANTHRACENE 

BENZO[G,H,I)PERYLENE 

NITROBENZENE-OS 

2-FLUOROBIPHENYL 

TERPHENYL-014 

~eport Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 

Report Date: 

PONo.: 

Project: 
% Solids: 

Method: 

WP3543-2 

WP3543 

9/13199 

N7912-P99264 

CTO#68 

N/A 

EPA 8270 

Oate Analyzed: 8/13/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

AQ 8/5/99 8/6199 8111/99 OS EPA 3510 KRT 

Sample Method 
Result Units OF PQL PQL 

<10 ug/L 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ugiL 1.0 10 10 

56 % 1.0 

57 % 1.0 

74 % 1.0 

Page 1 of 1 
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Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Su~e 102 

Tallahassee, FL 3230B 

Proj. 10: CNC CHARLESTON 

Sample Description 

32GLM0101D 

Compound 

BENZENE 

TOLUENE 

1,2·DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 
DIBROMOFLUOROMETHANE 

1,2-DICHLOROETHANE-D4 

TOLUENE-DB 

P-BROMOFLUOROBENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab NUmber. 

SDG: 

Report Date: 

PONo.: 

Project: 
% Solids: 

Method: 

WP3543-2 

WP3543 

9113/99 

N7912-P99264 

CTO#6B 

N/A 

SWB260 

Oate Analyzed: 8113/99 

Matrix Sampled Date Rec'd Date Ext, Date Ext'd By Ext. Method Analyst 

AQ B/5/99 B/6/99 B/13/99 KMC 5030 KMC 

Sample Method 
Resutt Units OF PQl PQl 

<5 ug/L 1.0 5 5 

<5 uglL 1.0 5 5 

<5 uglL 1.0 5 5 

<5 uglL 1.0 5 5 

<5 ug/L 1.0 5 5 

<5 uglL 1.0 5 5 

<5 ..... /1 < n 5 < " ... '.U 0 

B7 % 1.0 

79 % 1.0 

97 % 1.0 

90 % 1.0 

Page 1 of 1 



CLIENT: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr., SUite 102 
Tallahassee, FL 32308 

WIC#: CNC CHARLES'ILN 

SAMPLE DESCRIPTICN 

32GI.M0201 

Nitrogen, Nitrate (as N) 
SUlfate (as 504) 

Lab Nurrber : 
Report Date: 
ro No. 
Project 

REPORT OF ANALYTICAL RESULTS 

MATRIX SAMPLED BY 

Aqueous J. ALEXANDER 

WP-3543-3 
09/l4/99 
N7912-P99264 
CTC #68 

Page 3 of 4 

SAMPLED !lATE RECEIVED 

08/05/99 08/06/99 

RESULT UNITS DF *PQL MIl'lllCD ANALYZED BY NOIES 

0.65 
34. 

rrg/L 1.0 
rrg/L 4.0 

0.050 E300 
1. 0 E300 

08/06/99 CF 
08/14/99 CF 

* PQL (Practical Quantitation Level) represents laboratory reporting limits and may not reflect sarrple­
specific reporting limits. Sarrple-specific limits are indicated. by results anr.lOtated with '<' values. 

nal1J1/aa 
V.J/.J..7./-'-, 

LJOjbaebae/msm 
PH06N3Wl 

, .. 0 C,lUl1rl' RU;lJ :-.10. 'i 
P.O. B .. ~· 710, \\'~slhrouk, ;-'IE 04098 
Tel: (207) 874·::!"iOQ Fax; (207) 775-4019 

iii 11': i,'k.luh<iinl.du"l11 

CQ2mro 
210 \'\'ot Ro.aJ No. ;. Pommouth. ;-';H V.'SUl 
Tel: (603) 431-5777 F;a.: .. : (G03: <i.>6-3.'56 
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Clienl: Paul Calligan 

Tetra Tech NUS 
1401 Oven Park Dr. 

Sutte 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

32GLM0201 

Compound 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 
FLUORANTHENE 

PYRENE 

8ENZO[A]ANTHRACENE 

CHRYSENE 

8ENZO[8]FLUORANTHENE 

8ENZO[K]FLUORANTHENE 

BENZO[A]PYRENE 

INDENO[I,2,3-CO]PYRENE 

OIBENZ[A,H]ANTHRACENE 

BENZO[G,H,I]PERYLENE 

NITROBENZENE-05 

2-FLUOROBIPHENYL 

TERPHENYL-DI4 

Report Noles: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PO No. : 

Project: 
% Solids: 

Melhod: 

WP3543-3 

WP3543 

9/13/99 

N7912-P99264 

CTO#58 

N/A 

EPA 8270 

Date Analyzed: 8/13/99 

Matrix Sampled Dale Rec'd Dale Ext. Dale Exl'd By Ext. Melhod Analyst 

AQ 8/5/99 8/6/99 8/11199 OS EPA 3510 KRT 

Sample Method 

Result Units OF PQL PQL 

<10 ug/L 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ug/L 1.0 10 10 
<10 .. _II • n .n 10 I.I~/L. ,.U 'u 
<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ug/L 1.0 10 10 

57 % 1.0 

59 % 1.0 

54 % 1.0 

cm:oll 
Page 1 of 1 



ent: Paul Calligan 
Tetrn Teeh NUS 

1401 Oven ParK Dr. 

Su~e 102 

Tallahassee, FL 32308 

Proj, 10: CNC CHARLESTON 

Sample Description 

32GLM0201 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 
QIBROMOFLUOROMETHANE 

~-DICHLOROETHANE-D4 

roLUENE-D8 

P-BROMOFLUOROBENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PONo.: 

Project: 
% Solids: 

Method: 

WP3543-3 

WP3543 

9/13199 

N7912-P99264 

CTO#68 

N/A 

SW8260 

Date Analyzed: 8/13/99 

Matrix Sampled Date Rec'd Date Ext, Date Ext'd By Ext. Method Analyst 

AO 815/99 8/6199 8113/99 KMC 5030 KMC 

Sample ~w"ethod 

Result Units OF POL POL 

<5 ug/L 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ug/L 1.0 5 5 

<5 ug/L 1.0 5 5 

<5 ug/L 1.0 5 5 

<5 " ... 11 1.0 5 5 "l:f'" 

83 % 1.0 

80 % 1.0 

96 % 1.0 

93 % 1.0 

Page 1 of 1 



CLIENT: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr., SUite 102 
Tallahassee, FL 32308 

WIC#: mc Cl1ARLES'ITN 

SAMPLE DESCRIFTICN 

32GIMOS01 

PAAAMETER 

Nitrogen, Nitrate (as N) 
SUlfate (as 804) 

Lab Number : WP-3S43-4 
Report Date: 09/14/99 
PC No. N7912-P99264 
Proj ect em #68 

REPCRT OF ANALYTICAL RESULTS Page 4 of 4 

MATRIX 

Aqueous 

RESULT UNITS DF 

<O.OSO 
20. 

rrg/L 1.0 
rrg/L 2.0 

SlMPLED BY SAMPLED DATE RECEIVED 

J. ALEXANDER 08/0S/99 08/06/99 

*FQL ME'IHCJJ ANAL'iZED BY NOI'IlS 

0.050 E300 
1. 0 EJOO 

08/06/99 CF 
08/14/99 CF 

* FQL (Practical Quantitation Level) represents laboratory reporting limits and may not reflect sample­
specific reporting limits. Sample-specific limits are indicated by results annotated with • <' values. 

09/14/99 

IJOjbaebae/msm 
PH06N3Wl 

.'~{l CnUJl[V ROJd ~ll. 5 
1'.0. I\m." -~U. \'\'csthrouk. l'I1E 04098 
Td: (207) 874-2400 Fax: {.:!Oij 775-4029 

ooocotJ 
110 \X'es! Road No.5, Pommoulh. NH 03801 
Tel: (603) 431-5777 Fax: (G03) 436-3356 
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'\ienl: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr, 

Su~e 102 

Tallahassee, FL 32308 

Proj. 10: eNe CHARLESTON 

Sample Description 

32GLM0501 

Compound 

NAPHTHALENE 

2·METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

YRENE 

. "NZO[A)ANTHRACENE 
eHRYSENE 

BENZO[B]FLUORANTHENE 

BENZO[K]FLUORANTHENE 

BENZO[A]PYRENE 

INOENO[I,2,3-CO]PYRENE 

OIBENZ[A,H)ANTHRACENE 

BENZO[G,H,I]PERYLENE 

NITROBENZENE-05 

2-FLUOROBIPHENYL 

TERPHENYL-014 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 

Report Date: 

PO No, : 

Project: 

% Solids: 

Method: 

WP35~ 

WP3543 

9/13199 

N7912·P99264 

CTO#68 

N/A 

EPA 8270 

Date Analyzed: 8/16/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

AQ 8/5/99 8/6199 8/11199 OS EPA 3510 KRT 

Sample Method 

Result Units OF PQL POL 

<10 ugiL 1,0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugIL 1.0 10 10 
<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 
<10 ug/L 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

49 % 1.0 

53 % 1.0 

60 % 1.0 

Page 1 of 1 
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Client: Paul Calligan 
Tetra Tech NUS 

1401 Oven Pari< Dr. 

Su~e 102 

Tallahassee, FL 32308 

Proj, 10: CNC CHARLESTON 

Sample Description 

32GLM0501 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 
DIBROMOFLUOROMETHANE 

1.2-DICHLOROETHANE-D4 

TOLUENE-D8 

P-BROMOFLUOROBENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 

Report Date: 

PONo.: 

Project: 

% Solids: 

Method: 

WP3543-4 

WP3543 

9113199 

N7912-P99264 

CTO#68 

NIA 

SW8260 

Date Analyzed: 8113199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

AQ 815199 816199 8113199 KMC 5030 KMC 

Sample Method 

Result Units OF PQL PQL 

<5 uglL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ug/L 1.0 5 5 

84 % 1.0 

76 % 1.0 

98 % 1.0 

94 % 1.0 

Page 1 of 1 
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nt: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Sutte 102 

Tallahassee, Fl 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

32TlOO201 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 
TOTAL XYLENES 

DIBROMOFLUOROMETHANE - DICHLOROETHANE-D4 

_LUENE-D8 

P-BROMOFLUOROBENZENE 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

lab Number: 

SDG: 

Report Date: 

PO No. : 

Project: 

% Solids: 

Method: 

WP3543-5 

WP3543 

9/13/99 

N7912-P99264 

CTO#68 

N/A 

SW8260 

Date Analyzed: 8/13/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

AQ 815/99 816/99 8/13199 KMC 5030 KMC 

Sample Method 

Result Units OF PQl PQl 

<5 ug/L 1.0 5 5 

<5 uglL 1.0 5 5 

<5 ug/L 1.0 5 5 

<5 ug/L 1.0 5 5 

<5 ug/L 1.0 5 5 

<5 ug/L 1.0 5 5 
<5 ug/L 1.0 5 5 

68 % 1.0 

80 % 1.0 

95 % 1.0 

90 % 1.0 

Page 1 of 1 



9/9/99 

Method Blank and Laboratory Control Sample Results 

Client: Tetra Tech NUS 
Work Order: WP3543 

METHOD BLANK RESULTS LABORATORY CONTROL SAMPLE RESULTS 
Date 

of 
Prep 

Date 

of 
Analysis 

Units 

Concentration 

Measured 
in Blank 

Acceptanc:e 
Range 

Practical I True Measured Percent 
Quantitation Units Value Value Recovered 

Parameter Level"" 
Nitrate-Nitrogen 06-Aug-99 06-Aug-99 mgIL < 0.050 < 0.050 0.050 I mgIL 2.5 
Sulfate 14-Aug-99 14-Aug-99 mg/l < 1.0 < 1.0 1.0 I mgIL 10 

24-Aug-99 24-Aug-99 mg/l < 1.0 < 1.0 1.0 I mgIL 10 

"" Practical quantitation level is Ithe lowest concentration measurable for samples with normal chemical and physical composition 
during routine laboratory operaltions. 

DATA QUALITY COMMENTS: 
Results of all quality control mealSurements are within the laboratory and method specified acceptance range except as noted. 

~ 
-...J , 

FORM; ;XL.S 

2.36 94.4 
10.2 102.0 
11.7 117.0 

Acceptance 
Range: 

(%) 
80-120 
80-120 
80-120 

Acceptance 

Range 
(mgikg) 



Duplicate and Matrix SpikelMatrix Spike Duplicate Results 

Client: Tetra Tech NUS 
Work Order: WP3543 

DUPLICATE RESULTS MATRIX SPIKE/MATRIX SPIKE DUPLICATE RESULTS 

Sample Acceptance Concentration or Quantity Matrix Spike Recovery (%) 

Katahdin Measurements Mean Range Units Sampl Spike Sample Sample Sample Sample Acceptance RPD 

Parameter Sample No Units Rep I Rep 2 Conc RPD forRPD Only Added +Spike +Spike +Spike +Spike 
(%) (%) Dup 1 Dup2 Dup 1 Dup2 

Nitrate - N WP3543-4 IIIg/I,. <0.050 <0.050 <0.050 0.0 0-20 mg/L <0.050 2.0 1.75 87.5 

RPD = Relative percent difference, which is the absolute value of the difference between two replicate results divided by the mean concentration 

then multiplied by 100%. 

DATA QUALITY COMMENTS: 
Results of all quality control me'asurements are within the laboratory or contract specified acceptan,ce range except as noted. ·The laboratory 
does not use the sample duplicate and matrix spike accept>mce ranges as acceptance criteria for a specific analysis. Sample duplicate and 
matrix spike data are used to ev,illuate method performanc" in the environmental sample matrix only. Please refer to LCS dati for assessment 
of quality control for each parameter. 

~ 
~ 

FORM2WC.XLS 

Range (%) 
(%) 

75-125 

919199 , 

Acceptance 
Range 

(%) 
0-20 



4B 
SEMIVOLATILE ORGANICS METHOD BLANK SUMMARY 

EPA SAMPLE NO. 

I SBLK;081199 I 
Lab Name: Katahdin Analytical SelVices SDG No.: WP3543 

Lab File ID: Z1730 Lab Sample ID: SBLK;081199 

Instrument ID: 5972-Z Date Extracted: 8/11/99 

GC Column: RTX-624 ID: 0.18 (mm) Date Analyzed: 08/13/99 

Matrix: (soiliwater) WATER Time Analyzed: 15:46 

Level: (Iow/med) LOW 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, LCS'S, MS AND MSD'S 

Client Lab Lab Date Time 
SamplelD SamplelD Data File Injected Injected 

LCS;081199 LCS:081199 Z1731 8/13/99 4:32:00 PM 

32GLM0101 WP3543-1 Z1732 8/13/99 5:20:00 PM 

32GLM0101D WP3543-2 Z1733 8/13/99 6:06:00 PM 

32GLM0201 WP3543-3 Z1734 8/13/99 6:52:00 PM 

32GLM0501 WP3543-4 Z1737 8/16/99 10:43:00 AM 

32GLM01 01 DMS WP3543-2MS Z1738 8/16/99 11:30:00 AM 

32GLM01 01 DMSD WP3543-2MSD Z1739 8/16/99 12:16:00 PM 

FORM IVSV Page 1 
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ent: Paul Calligan 
Tetra Tech NUS 

1401 Oven Park Dr. 

Su~e 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

SBLK;081199 

Compound 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

'RENE 

·...o£NZO[AJANTHRACENE 

CHRYSENE 

BENZO[BJFLUORANTHENE 

BENZO{K]FLUORANTHENE 

BENZO{AJPYRENE 

INDENO{I,2,3-CDJPYRENE 

DIBENZ[A,HJANTHRACENE 

BENZO[G,H,IJPERYlENE 

NITROBENZENE-OS 

2-FLUOROBIPHENYL 

TERPHENYL-DI4 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

lab Number. 

SDG: 

Report Date: 

PONo,: 

Project: 
% Solids: 

Method: 

SBLK;081199 

WP354-3 
9/13/99 

N7912-P99264 

CTO#68 

N/A 

EPA 8270 

Date Analyzed: 8/13/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext, Method Analyst 

AQ 8/11/99 OS EPA 3510 KRT 

Sa.mp!e Method 
Result Units OF PQl PQl 

<10 ugiL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ug/l 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ugll 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugll 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ugiL 1.0 10 10 

62 % 1.0 

60 % 1.0 

79 % 1.0 

Page 1 of 1 



Lab File: Z1731 

Analyst: KRT 

Compound Name 
2-METHYLNAPHTHALENE 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO[AjANTHRACENE 

BENW[AjPYRENE 

BENW[BjFLUORANTHENE 

BENZO[G,H,IjPERYLENE 

BENW[KjFLUORANTIIENE 

CHRYSENE 

DIBENZ[A.HjANTHRACENE 

FLUORANTHENE 

FLUORENE 

INDENO[I,2,3-CDjPYRENE 

NAPHTHALENE 

PHENANTHRENE 

PYRENE 

Katahdin Analytical Services 

8270 LCS Recovery Sheet 

Sample ID: LCS;081199 

Time Injected 4:32:00 PM 

Spike Amt 
(ugIL) 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

Result 
(ugIL) 

30.9 

32.9 

33.7 

38.6 

36.2 

30.2 

27.4 

29.7 

34.7 

37.9 

31.1 

36.6 

33.5 

36.0 

31.0 

33.4 

35.9 

Date Run: 8113199 

Matrix: AQ 

Rec ('Yo) 
'62 

'66 

'67 

77 

"' '. 
'60 

'55 

'59 

'69 

76 

'62 

73 

'67 .. ,. 
'62 

'67 

72 

• Out of Limits 

Limits ('Yo) 
70-130 

70·130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

1 

~I 



d'llmple File Name 

WP3543-2 Z1733 

WP3543-2MS Z1738 

WP3543-2MSD Z1739 

Native 
Compound Name (ugIL) 

CHRYSENE 0 

ACENAPHTHENE 0 

ACENAPHTHYLENE 0 

ANTHRACENE 0 

BENZOIA1AN f.t1KACENE 0 

BENZO[A1PYRENE 0 

BENZO[B1FLUORANTHENE 0 

2-METHYLNAPHTHALENE 0 

BENZO[K1FLUORANTHENE 0 

PYRENE 0 

DIBENZ[A,H1ANTHRACENE 0 

FLUORANTHENE 0 

FLUORENE 0 

n-iDENO[i.2.3-cuJP'r'RENE 0 
Iw~-HALENE 0 

Ip~HRENE 0 

BENZO[G,H,11PERYLENE 0 

Katahdin Analytical Services 

MSIMSD Report 

Date Acqui red Time inj Analyst 

8/13/99 6:06:00 PM KRT 

8/16/99 11:30:00 AM KRT 

8/16/99 12:16:00 PM KRT 

MSSpk MSDSpk MS MSD 
Amount Amount Result Result 
(ugIL) (ugIL) (ugIL) (ugIL) 

50 50 34.3 32.6 

50 50 30.6 27.1 

50 50 30.8 27.2 

50 50 34.7 32.& 

50 50 32.9 31.4 

50 50 27.7 26.3 

50 50 26.6 24.7 

50 50 2&.4 23.& 

50 50 30.6 29.4 

50 50 33.S 31.0 

50 50 2&.4 27.0 

50 50 33.7 32.7 

50 50 30.4 2&.0 

50 50 31.S 30.3 

50 50 29.2 24.2 

50 50 30.3 29.3 

50 50 2&.0 26.1 

RPD =[(ms res - msd res) I (ms res + msd res)/2] • 100 

Matrix Method 

AQ 8270_99 

AQ 8270_99 

AQ 8270 99 

MS MSD Recovery RPD 
REC REC Limits RPD Limit 
(%) (%) (%) (%) (%) 

6& 65 60-140 5.1 30 

61 '54 60-140 12 30 

62 '54 60-140 I2 30 

69 66 60·140 5.6 30 
66 63 60-140 4.7 30 

'55 '52 60-140 5.2 30 

'53 '49 60-140 7.4 30 

'57 '4& 60-140 1& 30 

61 '59 60-140 4.0 30 

67 62 60-140 7.& 30 

'57 '54 60-140 5.0 30 

67 65 60-140 3.0 30 

61 "56 60-140 0_ 
0 •• 30 

63 60 60-140 3.9 30 

'5& '4& 60-140 19 30 

60 '5& 60-140 3.4 30 

'56 '52 60-140 7.0 30 

• Out of Limits 



4A 
VOLATILE ORGANICS METHOD BLANK SUMMARY 

EPA SAMPLE NO. 

VBLKQ13A 
Lab Name: Katahdin Analytical Services SDG No.: WP3543 

Lab File ID: 06291 Lab Sample ID: VBLKQ13A 

Date Analyzed: 08/13/99 Time Analyzed: 11 :30 

GC Column: RTX-502 ID: 0.53 (mm) Heated Purge: (YIN) N 

Instrument 10: 5970-0 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, LCS'S, MS AND MSD'S 

Client Lab Lab Date Time 
SamplelD SampteiD Data File Injected Injected 

LCSQ13A LCSQ13A Q6290 8113199 10:40:00 AM 

32GLM0101 WP3543-1 Q6292 8/13/99 12:25:00 PM 

32GLM0101D WP3543-2 Q6293 8/13/99 1:03:00 PM 

32GLM0201 WP3543-3 Q6294 8/13199 1:42:00 PM 

32GLM0501 WP3543-4 Q6295 8/13/99 2:21:00 PM 

32TL00201 WP3543-5 Q6296 8113199 3:00:00 PM 

FORM IVVOA Page 1 



!VV\K~a~din 
\,.1\11<\1\1<\1 , 

,nt: Paul Calligan 

Tetra Tech NUS 

i40i Oven Park Dr. 
Su~e 102 

Tallahassee, FL 32308 

Proj, 10: CNC CHARLESTON 

sample Description 

VBLKQl3A 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

'·DICHLOROETHANE-D4 

LUENE-D8 

P-BROMOFLUOROBENZENE 

. Keport Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PONo,: 

Project: 
% Solids: 

Method: 

VBLKQ13A 

WP3543 

9113199 

N7912-P99284 

CTO#68 

NIA 

SW8260 

Date Analyzed: 8/13/99 

Matrix Sampled Date Rec'd Date Ext, Date Ext'd By Ext, Method Analyst 

AQ 8/13/99 KMC 5030 KMC 

Sample Method 

Result Units OF PQl pal 

<5 UgiL 1.0 5 5 

<5 ug/L 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugll 1.0 5 5 

89 % 1.0 

81 % 1.0 

94 % 1.0 

93 % 1.0 

Page 1 of 1 



Lab File: Q6290 

Analyst: KMC 

Compound Name 
1,2-DIBROMOETHANE 

BENZENE 

ETHYLBENZENE 

MTBE 

NAPHTHALENE 

TOLUENE 

TOTAL XYLENES 

Katahdin Analytical Services 

8260 LCS Recovery Sheet 

Sample ID: LCSQ13A 

Time Injected 10:40:00 AM 

SpikeAmt 
(uEiL) 

SO 
50 

50 

50 

50 

SO 
ISO 

Result 
(ugIL) 

57.0 

57.4 

57.3 

51.8 

53:7 
57.0 

160 

Date Run: 8/13/99 

Matrix: AQ 

Rec (%) 
114 

115 

115 

104 

107 

114 

107 

• Out of Limits 

Limits (%) 
60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

1 



E"-' ENSR Consulting and Engineering 
Air Taxies Specially Laboratory 

DATE: 

TO: 

Re: 

ENSR 
Air Toxics Specialty Laboratory 

42 Nagog Park 

August 31, 1999 

Andrea Colby 
Katahdin Analytical 

Acton, MA 01720 

340 County Road No.5 
P.O. Box 720 
Westbrook, ME 04098 

Organic Analyses of Aqueous Samples by Gas Chromatography Flame 
Ionization Detection (GC/FID) 

PROJECT #: 8601-008-200 

LA8ID#: 990139 

ANAL YTICAL PROCEDURE: 

Four (4) aqueous samples were analyzed under the guidelines of EPA SW846 
Method 3810. 

A Hewlett Packard 5890 series II gas chromatograph (GC) equipped with a 
Hewlett Packard flame ionization detector (FlO) was used for the analysis. A 1.0 
mL headspace aliquot of each sample was injected into the column for analysis. 
The operating conditions of the GCIFID are listed in Table 1. A five point 
calibration was performed for the target analyte (methane). 

No problems occurred during sample receipt or log-in. 

A laboratory blank was analyzed daily in the same manner as the samples. 
Target compounds were not present in the laboratory blank. 

MSIMSD was performed on sample WP3492-5(08) 1 WP3492-5(05) 

Date Samples Received by the Laboratory: 08/10/99 

Date Analysis Started: 08/13/99 

A:1990131 Ikatrpt3 .doc 



1"11 ENSR Consulting and Engineering 
Air Taxies Specialty Laboratory 

TABLE 1 

GC/FID OPERATING CONDITIONS 

Instrument Hewlett Packard 5890 Series II GC 

Injector Temperature 195°C 

Column 80/100 Carboxen 1004 

Parameters 1/16" 00; stainless steel 

Carrier Gas UHP Helium 

Flow Rate 16 mllmin 

Detector Flame Ionization Detector 

Temperature 210°r. 

Temperature Proqram Initial Temp: 135°C 

Hold: 0.0 min 

Ramping Rate: 20°C/min 

Final ""I. ""'. 1500C 

Final Hold: 6.25 min 

2 
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Katahdin 
\ '- \ t \ \ \ " " \ \, , I \ I ~ 

Cli~nt 

340 County Road No.5 
P.O. Box 720 
Westbrook, ME 04098 
!eh (207!.874.2400 
Fax: (2.7) 775402. 

r- .J..,\\ >, -"" ! J . \ 
, , 

~. ;s 
,,\.,. ·"X. 

Purchase Order # 

Bill (if different than above) 

CHAIN of CUSTODY 
PLEASE PRINT IN PEN Page 01_ 

Contact Phone # Fax # 

'0, ..... ' >: : ( ) ( ) 

City 
! 

State ZlpCode 

Proj. Name I No. Katahdin Quote # 

Address 

Sampler (Print I Sign) 

~ LAB USE ONLY I WORKORDER#: 
. -

KATAHDIN PROJECT MANAGER 
iiN IN iiN J~:r iNDY':iN i : 

, 

REMARKS: 
, 

-\"'''''1 
r- , , <, r --c-, '" , 

~ 

SHIPPING INFO: cr FED EX D UPS D CLIENT 

AIRBILL NO' 

TEMP"C D TEMP BLANK D INTACT D NOT INTACT -

* Sample Description Date/Time Matrix No. of 
eeli'd Cntrs. . 

' .. : .. . ,j , .• '. '>' , ... .. , 
.. 

" ''' . Ii : \: . ' - , 
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-
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SAMPLE LOG-IN & RECEIPT CHECKLIST 

V- I - '1\, ' 'JC) 2, L-L,' -:s ClientJProj #: __ L-_l ___ ' ,.:../lr_h_, _(~_"..;" A-...;.-__ --"-{A---')C ___ /_~ __ -----______ _ 

Proj Mgr: __ ..:.l_v_'_, __ I_~..:. __ ) ..,:'{_-----_, ______ _ 

Inspected & Logged in by:_~l.:..-..:.., _CZ~(=-::--,2:-,,=-_ 
, Number of : 

Sample Matrix Samples 
i 

I I ,-',: ' JH- I,r) J V, , 
I~;"" v 0;. ./ ,,/ 1-1, .. ' .......... - ""!-;;'" 

Analysis 
Requested 

IoU C9/"}I'~c,... Lab POOl ff': / ' L'. --''-------

Analyze by 
(date) 

£'''/ClIr" :> I I ' 

1"\ /.' i 
r / .... ~ .--. '1 
1"\P,U'-"7 ':..,1 

Storage 
Location 

RI 

-- - --------------------------

/ 

1) Shlp»ed i Hand delivered 
\ , ---. 

2k.COC present I not present on receipt 

3) COC T a;>e, present I not present on shipping container 
\ ~- ... - _ - .... :.) -'-'. 

4) Samples broken Lintact on receipt 
~--', 

5) Sam~les ambientJ/chilled.-an receipt 
~~ 

, .... /' 
....:.. i...-.--.... 

6) Sam»les presel)led correctly) incorrectly I none recommended 
-,' '---

7) Received ~ithin loutside holding time ,--, 
8) COC tapes present I not present on samples 

-:.:'-.-- -
9) Discrepancies f ~O discrepancies noted betvV6en coes and samples 

\ 
'---

Additional Comments: ____________________________ _ 

0094 



1 
ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name: ENSR _____ Contraci: _____ _ WP3543-1 (A) 

Lab Code: _____ _ Case No.: ____ SAS NO.: ____ SDG NO.: __ _ 

Matrix: (soil/water) __ water __ _ 

Sample wt 1 vol: __ 32.5 ml ___ (g/ml) 

Level: (Iow/med) low __ _ 

% Moisture: NA ___ _ 

GC Column: _ Carboxen 1004 OD: 1/16" 

Soil Extract Volume: __ NA __ (~I) 

CAS NO. COMPOUND 

74-82-8 Methane 

I VOC 

Lab Sample ID: __ 990139-1 __ _ 

Lab File ID: 

Date Received:_OB/10/99 ___ _ 

Date Analyzed:_OB/13/99 ___ _ 

Dilution Factor: __ 

Soil Aliquot Volume: __ NA __ (~I) 

CONCENTRATION UNITS: 
(~g/L or PPMv) _ ~g/L_ 

120 

Q 



1 
ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name: ENSR _____ Contract: _____ _ 

Lab Code: ______ _ Case No.: ____ SAS NO.: ____ SDG NO.: __ _ 

Matrix: (soil/water) __ water __ _ 

Sample wt 1 vol: __ 32.5 ml ___ (g/ml) 

Level: (Iow/med) low __ _ 

% Moisture: NA ___ _ 

GC Column: _ Carboxen 1004 00: 1/16" 

Soil Extract Volume: __ NA __ (~I) 

CAS NO. COMPOUND 

74-S2-8 Methane 

I VOC 

Lab Sample 10: __ 990139-2 __ _ 

Lab File 10: 

Date Received:_OS/10/99 ___ _ 

Date Analyzed:_OS/13/99 ___ _ 

Dilution Factor: __ 

Soil Aliquot Volume: __ NA __ (~I) 

CONCENTRATION UNITS: 
(~g/L or PPMv) _ ~g/L _ 

130 

Q 



1 
ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name: ENSR _____ Contract: _____ _ WP3543-3 (8) 

Lab Code: ______ _ Case No.: ____ SAS NO.: ___ _ SDGNO.: __ 

Matrix: (soil/water) __ water __ _ 

Sample wt / vol: __ 32.5 ml ___ (g/ml) 

Level: (low/med) low __ _ 

% Moisture: NA ___ _ 

GC Column: _ Carboxen 1004 00: 1/16" 

Soil Extract Volume: __ NA __ (~I) 

CAS NO. COMPOUND 

74-82-8 Methane 

I VOC 

Lab Sample 10: __ 990139-3 __ _ 

Lab File 10: MEE 025 ___ _ 

Date Received:_08/10/99 ___ _ 

Date Analyzed:_08/13/99 ___ _ 

Dilution Factor: __ 

Soil Aliquot Volume: __ NA __ (~I) 

CONCENTRATION UNITS: 
(~g/L or PPMv) _ ~g/L _ 

90 

Q 



1 
ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name: ENSR _____ Contract: _____ _ 

Lab Code: ______ _ Case No.: ____ SAS NO.: ____ SDG NO.: __ _ 

Matrix: (soil/water) __ water __ _ 

Sample wt 1 vol: __ 32.5 ml ___ (g/ml) 

Level: (Iow/med) low __ _ 

% Moisture: NA ___ _ 

GC Column: _ Carboxen 1004 00: 1/16" 

Soil Extract Volume: __ NA __ (~I) 

CAS NO. COMPOUND 

74-82-8 Methane 

I VOC 

Lab Sample 10: __ 990139-4 __ _ 

Lab File 10: 

Date Received:_08/10/99 ___ _ 

Date Analyzed:_08/13/99 ___ _ 

Dilution Factor: __ 

Soil Aliquot Volume: __ NA __ (~I) 

CONCENTRATION UNITS: 
(~g/L or PPMv) _ ~g/L_ 

540 

Q 



1 
ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name: ENSR Contract: VBLK01 ----- --------

Lab Code: ______ _ Case No.: ______ SAS NO.: ______ SDG NO.: ____ _ 

Matrix: (soil/water) ___ water ___ _ 

Sample wt / vol: __ 32.5 ml ____ (g/ml) 

Level: (Iow/med) low __ _ 

% Moisture: NA ___ _ 

GC Column: _ Carboxen 1004 00: 1/16" 

Soil Extract Volume: ___ NA __ (~I) 

CAS NO. COMPOUND 

74-82-8 Methane 

I VOC 

Lab Sample 10: _ Method Blank __ __ 

Lab File 10: 

Date Received:_NA ___ _ 

Date Analyzed:_ 08/13/99 _____ __ 

Dilution Factor: ___ 

Soil Aliquot Volume: __ NA __ (~I) 

CONCENTRATION UNITS: 
(~g/L or PPMv) __ ~g/L __ 

5.2 

Q 

u 



1 
ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name: ENSR Contract: ------- ---------

Lab Code: ______ _ Case No.: ____ SAS NO.: ____ SDG NO.: ____ _ 

Matrix: (soil/water) __ water __ _ 

Sample wt / vol: __ 32.5 ml ___ (g/ml) 

Level: (Iow/med) low __ _ 

% Moisture: NA ___ _ 

GC Column: _ Carboxen 1004 00: 1/16" 

Soil Extract Volume: __ NA __ (~I) 

CAS NO. COMPOUND 

74-82-8 iviethane 

I VOC 

Lab Sample 10: __ LCS __ _ 

Lab File 10: MEE_014 ___ _ 

Date Received: __ NA ___ _ 

Date Analyzed: __ 08/13/99 ___ _ 

Dilution Factor: __ 

Soil Aliquot Volume: __ NA __ (~I) 

CONCENTRATION UNITS: 
(~g/L or PPMv) _ ~g/L_ 

170 

Q 



1 
ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name: ENSR _____ Contract: ____ _ WP3492-5(08)MS 

Lab Code: _____ _ Case No.: ____ SAS NO.: ____ SDG NO.: __ _ 

Matrix: (soil/water) __ water __ _ 

Sample wt / vol: __ 32.5 ml ___ (g/ml) 

Level: (Iow/med) low __ _ 

% Moisture: NA ___ _ 

GC Column: _ Carboxen 1004 00: 1/16" 

Soil Extract Volume: __ NA __ (~I) 

CAS NO. COMPOUND 

74-82-8 Methane 

I VOC 

Lab Sample 10: __ 990131-1 MS __ _ 

Lab File 10: MEE 016 ___ _ 

Date Received:_ 08/05/99 ___ _ 

Date Analyzed:_ 08/13/99 ___ _ 

Dilution Factor: __ 

Soil Aliquot Volume: __ NA __ (~I) 

CONCENTRATION UNITS: 
(~g/L or PPMv) _ ~g/L_ 

180 

Q 



1 
ORGANICS ANALYSIS DATA SHEET 

.EPA SAMPLE NO. 

Lab Name: ENSR _____ Contiact: _____ _ WP3492-5(05)MSD 

Lab Code: ______ _ Case No.: ____ SAS NO.: ____ SDG NO.: __ _ 

Matrix: (soil/water) __ water __ _ 

Sample wt I vol: __ 32.5 ml ___ (g/ml) 

Level: (Iow/med) low __ _ 

% Moisture: NA ___ _ 

GC Column: _ Carboxen 1004 00: 1/16" 

Soil Extract Volume: __ NA __ (J-lI) 

CAS NO. COMPOUND 

74-82-8 Methane 

I VOC 

Lab Sample 10: _ 990131-1 MSD __ _ 

Lab File 10: _MEE_017 ___ _ 

Date Received: __ 08/05/99 ___ _ 

Date Analyzed:_ 08/13/99 ___ _ 

Dilution Factor: _______ _ 

Soil Aliquot Volume: __ NA __ (J-lI) 

CONCENTRATION UNITS: 
(J-lg/L or PPMv) _ J-lg/L_ 

200 

Q 



3 
LABORATORY CONTROL SPIKE RECOVERY 

Lab Name: ENSR _____ _ Contract: _______ _ 

Lab Code: _____ Case NO.: _____ SAS NO.: ____ SDG NO.: ____ _ 

Laboratory Control Sample No: ___ LCS01 ________ _ 

COMPOUND 

Methane 

SPIKE 
ADDED 
(~g/L) 

205.0 

• - Values outside of QC limits. 

LCS 
CONCENTRATION 

(~g/L) 

174.5 

I VOC 

LCS 
% 

REC # 

85.1% 

QC 
LIMITS 
REC. 

50 - 150 



3 
MATRIX SPIKE I MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: ENSR ____ _ Contract: _______ _ 

Lab Code: _______ Case NO.: _____ SAS NO.: ____ SDG NO.: ____ _ 

Matrix Spike - EPA Sample NO.: _WP3492-5 ____ _ 

COMPOUND 

Methane 

SPIKE 
ADDED 
(~g/L) 

205.0 

SAMPLE MS MS 
CONCENTRATION CONCENTRATION % 

(~g/L) (~g/L) REC # 

22 178.9 76% 

MSD MSD 

QC 
LIMITS 
REC. 

50-150 

SPIKE 
ADDED 
(~g/L) 

CONCENTRATION % % QC LIMITS 
COMPOUND (~g/L) REC # RPD # RPD REC. 

Methane 205.0 196.5 85% 12% 50 50-150 

Spike recovery: __ 0 -:-_-,- out of __ 2 _ outside limits. 
RPD: 0 out of _ __ outside limits. 

Comments: 

I VOC 



4 
METHOD BLANK SUMMARY 

EPASAMPLE NO. 

Lab Name: ENSR ____ _ Contract: ____ _ VBLK01 

Lab Code: ____ _ Case No.: ____ SAS NO.: ____ SDG NO.: _____ _ 

Lab File ID: MEE_013 ___ _ Lab Sample ID: _ Method blank __ 

Instrument ID: HPGC#3 ___ _ Date Analyzed:_ 08/13/99 __ _ 

Matrix: (soil/water) __ water __ _ Level: (Iow/med) ___ low __ _ 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES; MS AND MSD 

EPA 
SAMPLE NO. 

01 LCS01 
02 WP3492-5 (08)MS 
03 WP3492-5 (05)MSD 
04 WP3543-1 (A) 
05 WP3543-2 (D) 
06 WP3543-3 (B) 
07 WP3543-4 (A) 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

COMMENTS: 

LAB 
SAMPLE ID 

LCS 
990131-1 MS 

990131-1 MSD 
990139-1 
990139-2 
990139-3 
990139-4 

LAB 
FILE ID 

MEE_014 
MEE_016 
MEE_017 
MEE_023 
MEE 024 
MEE_025 
MEE_026 

DATE 
ANALYZED 

08/13/99 
08/13/99 
08/13/99 
08/13/99 
08/13/99 
08/13/99 
08/13/99 



6 
INITIAL CALIBRATION SUMMARY 

Lab Name: ENSR ____ _ Contract: ____ _ 

Lab Code: ___ _ Case No.: ____ SAS NO.: ____ SDG NO.: ___ _ 

Instrument 10: HPGC#3 ___ _ Init. Calib. Date: __ 08/13/99 

METHANE 
Amt. RUN RT 

(N(3/L,) # (MliIj) RF 
5.124 MEE_006 0.85 3027 
20.5 MEE 007 0.86 2509 

102.48 MEE 008 0.86 2387 
409.93 MEE_009 0.85 2311 
1025 MEE_010 0.85 2188 

MEAN %RSD 
24?5 13.08% 

ETHENE 
Am!. RUN RT 

(NG/L) # (MIN) RF 
9.06 MEE 006 3.76 2005 
36.24 MEE_007 3.77 2100 
181.19 iviEc_OO8 ,.., 'Tr- """nn 

V.'O I~OO 

724.76 MEE_009 3.75 2013 
1812 MEE_010 3.74 1935 

MEAN %RSD 
2008 2.98% 

ETHANE 
Am!. RUN RT 

(NG/L) # (MIN) RF 
9.712 MEE_006 5.44 2236 
38.85 MEE_007 5.46 2350 
194.2 MEE_008 5.45 2253 
776.9 MEE_009 5.43 2290 
1942 MEE 010 5.40 2195 

MEAN %RSD 
2265 2.58% 

Comments: 



7 
CALIBRATION VERIFICATION SUMMARY 

Lab Name: ENSR ____ _ Contract: ____ _ 

Lab Code: ____ _ Case No.: ____ SAS NO.: ____ SDG NO.: ____ _ 

Instrument 10: 

COMPOUND 

Methane 
Ethene 
Ethane 

COMPOUND 

Methane 
Ethene 
Ethane 

HPGC#3 ___ _ 

RT 

0.85 
3.75 
5.44 

RT 

0.86 
3.75 
5.43 

CALC 
AMOUNT 
(~g/L) 

102.5 
181.2 
194.2 

CALC 
AMOUNT 

(~g/L) 

.o!('\<'"'! t:. 
IVL.v 

181.2 
194.2 

Init. Calib. Date: __ 08/13/99 

Date Analyzed:_08/13/99 __ 

NOM 
AMOUNT 

(~g/L) RPD 

95.5 7.1% 
176.0 2.9% 
185.8 4.4% 

Date Analyzed:_08/13/99 __ 

NOM 
AMOUNT 
(~g/L) RPD 

0" 1 vv. I 6.40/0 
189.6 4.5% 
203.1 4.5% 



At...:AI\lllAI SIH.\ICIS 

October I, 1999 

Mr. Paul Calligan 

Tetra Tech Nus 

140 I Oven Park Dr., Suite 102 

Tallahassee, FL 32308 

RE: Katahdin Lab Number: 

Project ID: 

Project Manager: 

Sample Receipt Date(s): 

Dear Mr. Calligan: 

WP3703 

CNC Charleston 

Ms. Andrea J.Colby 

8/24/99 

Please fmd enclosed the following information: 

• Report of Analysis 

• Quality Control Data Summary 

• Chain of Custody 

* Confinnation 

Should you have any questions or comments concerning this Report of Analysis, please do not 
hesitate to contact the project manager listed above. This cover letter is an integral part of the ROA. 

We appreciate your continued use of our laboratory and look forward to working with you in the 
future. The following signature indicates technical review and acceptance of the data. 

Sincerely, 

KATAHDIN ANALYTICAL SERVICES 

r-b-n;~1 a ctd ~ 
Authorized signatureO"m-0 

\0\ \ 19'1 

340 Counry Road No.5 
P.O. Box 720, Westbrook, ME 04098 hup:flbtahdinlab.com 

210 West Road No. 5, Portsmouth, NH 03801 
Tel: (603) 431-5777 Fax: (603) 436-3356 

T~l: (207) 874·2400 Fu: (207) 775-4029 

0000001 



Sample Receipt 

snG NARRATIVE 
KATAHDIN ANALYTICAL SERVICES 

TETRA TECH NUS 
CASE CNC CHARLESTON 

The following samples were received on August 24, 1999 and were logged in under Katahdin 
Analytical Services work order number WP3703 for a hardcopy due date of September 23, 1999. 

KATAHDIN TTNUS GEL 
Sample No. Saml1le Identification Sample Identification 
WP3703-I 26GLM0801 
WP3703-2 26GLMlODOI 
WP3703-3 26GLM0401 
WP3703-4 26GLM0601 
WP3703-5 26GLM0501 
WP3703-6 26GLM070l 
\V1'3703-7 26GLM0701D 
WP3703-8 I3GLM0601 
WP3703-9 32GLM0601 
WP3703-10 2IGLM0301 
WP3703-11 2IGLM0201 
WP3703-12 2IGLM0201D 
WP3703-13 2IGLM07DOI 
WP3703-14 2IGLM0801 
WP3703-15 26GLM09DOI 
WP3703-16 26GLM0301 
WP3703-17 26GLM0201 
WP3703-18 30GLM0301 
"n.m~'7fl'"l 1 n ,.,n.F"IT 11. .............. 
v .. r.:J IV..:J-l"7 .)VULIVIU IV 1 

WP3703-20 30GLMO 10 I 
WP3703-2l 30GLM0501 
WP3703-22 26TLOOIOI 
WP3703-23 24SLB070405 
WP3703-24 24SLB040304 9908879-01 
WP3703-25 24SLB020203 
WP3703-26 24SLB040304D 9908879-05 
\VP3703-27 ... ,.,ClT n"nn.""n." 

't.L';)Lr L.UU,",V,+ 

WP3703-28 42SLP210304 

The samples were logged in for the analyses specified on the chain of custody form. All problems 
encountered and resolved during sample receipt have been documented on the applicable chain of 
custody forms. 

340 County Road No. 5 
P.o. Box 720, Westbrook. ME 04098 
Tel: {ZOll 874-2400 Fax: (207) 775-4029 

h({p:lfkafahdinlab.com 

210 West Road No. 5. PortSmouth, NH 03801 
Tel: (603) 431-5777 F:ax: (603) 436-3356 

0000002 



Sample analyses have been performed by the methods as noted herein. 

Volatile Organic Analysis 

Six soiVsediment and twenty-two aqueous samples were received by the Katahdin Analytical 
Services, Inc. GC/MS laboratory on August 24, 1999 and were specified to be analyzed by 
USEP A method 8260B for the analytes benzene, toluene, ethylbenzene, xylenes, MTBE, 
naphthalene, and EDB. 

Analyses for this workorder were performed on the 5970-Q (aqueous), 5972-F (aqueous), 5973-U 
(low level soil), and 5972-M (low level soil) Lnstnnnents. A VSTD050 (50 ppb standard) was 
used for the continuing calibration standard. Internal standard and surrogate compounds were also 
spiked at 50 ppb. 

Batch QC (VBLK, and LCS) was performed in each twelve-hour window. Results are included in 
this data package. The LCS QC samples were spiked with the entire list of compounds quantitated 
for at 50 ppb. Matrix spike/matrix spike duplicate pairs were performed on samples WP3703-2 
(aqueous) and WP3703-28 (soil). 

Initial analysis of sample WP3703-20 yielded a concentration of naphthalene over the upper limit 
of the calibration curve. Reanalysis occurred at a 1:2 dilution successfully. Both sets of data are 
included in this data package. 

Several manual integrations were performed due to split peaks; all have been flagged with a "M" 
(software-generated) on the pertinent quantitation reports. All "M" flags have been dated and 
initialed by the analyst performing the integration. In addition, all "M" flags have been reviewed 
and approved by the GC/MS supervisor. Copies of each manual integration are included in the 
pertinent quantitation reports. 

No other protocol deviations were noted by the volatile organics staff 

Semivolatile Organic Analysis 

Six soiVsediment and twenty-one aqueous samples were received by Katahdin Analytical Services 
laboratory on August 24, 1999 fur analysis in accordance with 8270C for a client specified P AH 
list of analytes. 

Extraction of the soil samples occurred following USEPA method 3550 on August 24 and 25, 
1999. A laboratory control spike was extracted in each batch, along with a matrix spike/matriX 
spike duplicate pair on sample WP3?:03-26 in the 08/25/99 extraction batch. 

Extraction of aqueous samples WP3703 1-13, 15, 16, 18-21 were extracted following USEPA 
method 3510 on August 25, 1999. A laboratory control spike was extracted in the batch, along 
with a matrix spike/matrix spike duplicate pair on sample WP3703-2. Sample WP3703-17 was 

340 County Road No.5 
P.O. Box 720, Westbrook, ME 04098 
Tel: (207) 874·2400 Fall: (207) 775·4029 

hnp:llkatahdinbb.com 
210Wett Road No. S. Portsmouth, NH 03801 
Td: (603) 431-5777 Fax: (603) 436-3356 
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extracted on August 26, 1999, following USEPA method 3510. A laboratory control spike was 
extracted in tbe batch. 

The original extract for sample WP3703-14 was lost during tbe concentration process. TIris 
sample was reextracted on September 8, 1999, outside of extraction holding times. A laboratory 
control spike was extracted in this batch. 

Analysis of sample WP3703-3 yielded a low recovery oftbe surrogate nitrobenzene-d5. No 
reextraction was performed due to tbe obvious matriX/chromatographic interferences. 

Initial analysis of sample WP3703-13 yielded a low surrogate recovery. Reanalysis yielded a 
similar result. The sample was reextracted on September 10, 1999, outside of extraction holding 
times, following USEPA method 3510. Surrogate recoveries for this reextracted sample met QC 
windows. All three sets of data for this sample are included in this data package. 

Initial analysis of sample WP3703-16 yielded low surrogate recoveries. The sample was 
reextracted on September 10, 1999, outside of extraction holding times, following USEPA method 
3510. Surrogate recoveries for this reextracted sample met QC windows. Both sets of data for 
this sample are included in this data package. 

Initial analysis of sample WP3703-20 yielded concentrations ofnaphtbalene and 2-
methylnaphtbalene over tbe upper limit oftbe calibration curve. Reanalysis occurred at a 1:2 
dilution successfully. Both sets of data are included in this data package. 

Several manual integrations were performed due to split peaks; all have been flagged with a "M" 
by tbe data system. All manual integrations have been dated and initialed by tbe responsible 
analyst. Copies of each manual integration are included in tbe data package. All manual 
integrations have been reviewed and approved by tbe GCIMS supervisor. 

No otber protocol deviations were noted by tbe semivolatiles organics staff. 

Wet Chemistry Analysis 

Alternate method for analysis of nitrate was approved by Kelly Johnson-Carper due to holding time 
constraints upon sample arrival. All analyses were performed within hold time. No protocol 
deviations were noted by tbe Wet Chemistry staff. 

Metals Analysis 

Tne samples of Katahdin Work Order WP3703 were prepared ahd analyzed for metals in 
accordance witb tbe ''Test Methods for Evaluating Solid Waste", SW-846, November 1986, TIrird 
Edition. 

340 County Road No.5 
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Inductively-Coupled Plasma (ICP) Atomic Emission Spectroscopic Analysis 

Soil-matrix Katahdin Sample Nos. WP3703-(24, 25, 26) were originally digested for ICP analysis 
on 08/26/99 (QC Batch PH26ICSO) in accordance with USEPA Method 3050B. The measured 
zinc concentration (0.16 mg!L) of the preparation blank that is associated with QC Batch 
PH261CSO exceeds the laboratory's acceptance limits, and therefore redigestion of Katahdin 
Sample Nos. WP3703-(24, 25, 26) for zinc was required. In addition, the digestate of Katahdin 
Sample No. WP3703-25 was spilled (and lost) before ICP analyses of antimony, arsenic, iron, 
lead, selenium, and thallium were completed, so redigestion of this sample was necessary to 
provide additional digestate volume for analysis. For these reasons, Katahdin Sample Nos. 
WP3703-(24, 25, 26) were redigested for ICP analysis on 09/02/99 (QC Batch PI02ICSO, 
containing Katahdin Sari1ple No. \VP3703=25) and 09113/99 (QC Batch PI13ICSI, containing 
Katahdin Sample Nos. WP3703-24 and WP3703-26). These redigestates are identified throughout 
the raw data by the suffix "R" appended to the Katahdin sample number, e.g. ''WP3703-025R''. 

The measured recovery (161.9%) for the laboratory control sample that is associated with QC 
Batch PI021CSO exceeds the laboratory's acceptance limits, and Katahdin Sample No. WP3703-
25 therefore required redigestion for iron analysis. Katahdin Sample No. WP3703-25 was 
redigested a second time for ICP analysis on 09/14/99 (QC Batch P1l4ICSO). This redigestate is 
identified throughout L~e ra\-".' data by the suffix "X" appended to the Katahdin sample number, e.g. 
''WP3703-025X''. 

ICP analyses of Katahdin Work Order WP3703 sample digestates were performed in accordance 
with USEPA Method 601OB, using a Thermo Jarrell Ash (TJA) Trace ICP spectrometer and a 
TJA 61 ICP spectrometer. All samples were analyzed within holding times and all QC criteria 
were met with the following comments or exceptions: 

Some of the results for run QC samples (ICV, ICB, CCV, CCB, ICSA, and ICSAB) included in 
the accompanying data package may have exceeded acceptance limits for some elements. Please 
note that all client samples and batch QC samples associated with out-of-control results for run QC 
samples were subsequently reanalyzed for the analytes in question. 

Analysis of Mercury by Cold Vapor Atomic Absorption (CV AA) Spectrophotometry 

Soil-matrix Katahdin Sample Nos. WP3703-(24, 25, 26) were digested for mercury analysis on 
09/03/99 (QC Batch PI03HGSO) in accordance with USEPA Method 7470A. Katahdin Sample 
No .. WP3703-24 was prepared with duplicate matrix-spiked aliquots. 

Mercury analyses of Katahdin Work Order WP3703 sample digestates were performed using a 
Leeman Labs PS200 automated mercury analyzer. All samples were analyzed within holding 
times and all run QC criteria were met. 

340 Counl}' Road No. S 
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( ) 
KATAHDIN ANALYTICAL SERVICES, INC. 
SAMPLE RECEIPT CONDITION REPORT 
Tel. (207) 874-2400 
Fax (207) 775-4029 

CLIENT: '1'ed-R.lA. I e..J-,. 

PROJECT: CNc .. 

YES 

1. CUSTODY SEALS PRESENT J INTACT? (!f 
2.CHAIN OF CUSTODY PRESENT IN THIS COOLER? l!( 
3. CHAIN OF CUSTODY SIGNED BY CLIENT? uY 
4. CHAIN OF CUSTODY MATCtiES SAMPLES? !:it 
5. TEMPERATURE BLANKS PR:ESENT? uf 
6~LES RECEIVED AT 4"~? (j~ 

ICE ICE PACKS PRESENT('Y N? 

G;t 7. VOLATILES FREE OF HEADSPACE? 

6. TRIP BLANK PRESENT IN THIS COOLER ~t 
9. PROPER SAMPLE CONTAI~IERS AND VOLUME? ~a' 

10. SAMPLES WITHIN HOLD TIME UPON RECEIPT? C:t' 
11. SAMPLES PROPERLY PRESERVEd')? [J 

12. CORRECTIVE ACTION REPORT FILED? (J 

NO EXCEPTIONS 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 [3'" 

~ NJA 

LAB (WORK ORDER) #--"W""P __ ",,3.L..7-<-., ".D?=-_____ _ 

PAGE: OF S 
COOLER: __ -,---~OF 5" 
COC# ____________________ , ____ ___ 

SDG# 
DATE~/=T~IM=E~I~~E~C=E~IV~E=D~:---~~~-~c~4T-~1!~~~~I~IS=()=------

DELIVERED BY: .s,,;rex 
RECEIVED BY: EU:...,....: 
L1MS ENTRY BY: B f=~ 
L1MS REVIEW BY I PM: .A? L 

COMMENTS RESOLUTION 

TEMP BLANK TEMP ("C)" :3. , 
COOLER TEMP rC )= NA 
(RECORD COOLER TEMP ONLY IF TEMP BLANK IS NOT PRESENT) 

13. ANALYTICAL PROGRAMS (CIRCLE ONE) COMMERCIAL CLP HAZWRAP~ ACOE AFCEE OTHER (STATE: OF ORIGIN): 

--=-----
LOG - IN NOTES('): 

(1) Use this space (and additional sheets if necessary) to document samples that are received broken or compromised, C-O-C discrepancies, radiation checks, residual chlorine check, results of pH 

check if required. If samples required pH adjustment, record volume and type of preservative added. 



KATAHDIN ANALYTIGAL SERVICES, ING. 
SAMPLE RECEIPT CONDITION REPORT 
Tel. (207) 874·2400 
Fax (207) 775·4029 

Ie· ·\0 Tech CLIENT: .- h 

PROJECT: euc--

,. CUSTODY SEALS PRESENT I INTACT? 

2.CHAIN OF CUSTODY PRESENT IN THIS COOLER? 

3. CHAIN OF CUSTODY SIGNEO BY CLIENT? 

4. CHAIN OF CUSTODY MATCHES SAMPLES? 

5. TEMPERATURE BLANKS PHESENT? 

~~PLES RECEIVED AT 4'~ 2? 

~/ICE PACKS PRESENT eva' N? 

7. VOLATILES FREE OF HEADSPACE? 

8. TRIP BLANK PRESENT IN THIS COOLER 

9. PROPER SAMPLE CONTAINERS AND VOLUME? 

10. SAMPLES WITHIN HOLD TIME UPON RECEIPT? 

, 1. SAMPLE'iS PROPERLY PRESERVED(')? 

YES 

Cl 
Cl 
Gr' 
G:t' 
~:r 
[] 

[] 

(J 

NO 

B"" 
~ 
0 
0 
0 
if 
o 
[J' 

a 0 
(3'" 0 
(J 0 

EXCEPTIONS 

0 
0 
0 
0 
0 
0 

~ 
o 
o 
o 
(3" 

12. CORRECTIVE ACTION REPORT FILED? (J GY' NIA 

LAB (WORK ORDER) # fA? 31-93 

PAGE: 2 OF S-
COOLER: 2... OF S 

cOc#. ______ ~==-----------------------
SDG# 
DATE~/=TI~M-E~R-E~C=EI~V=ED~:------~g-.~~~4~~~~.--08SQ~~-----
DELIVERED BY: F';£! E,.. 
RECEIVED BY: :5:.,--
LlMS ENTRY BY: B{-~ 
LlMS REVIEW BY I PM: A?c.... 

COMMENTS 

TEMP BLANK TEMP ('C)" 0_ '" 
COOLER TEMP ('C )= NA 

RESOLUTION 

k?C >""o~::;;.:« iPo:=e la.< I;", 
b ..... .f-O'V <{ h <H. "f., 

u 

(RECORD COOLER TEMI' ONLY IF TEMP BLANK IS NOT PRESENT) 

13. ANALYTICAL PROGRAMS (CIRCLE ONE) COMMERCIAL CLP HAZWRAP ~ ACOE AFCEE OTHER (STATE OF ORIGIN): 

o 
g I LOG -IN NOTES('): 

o .. 
" o 

(1) Use t 'ace (and additional sheets if necessary) to document samples that are received br"",l(en or compromised, C-O-C discrepclncies, radiation checks, residual chlorine check. results of pH 

checlo. .:;uired. If samples required pH adjustment. record volume and type of preservati\ ~d. 



( ) 
KATAHDIN ANALYTICAL SERVICES, INC. 
SAMPLE RECEIPT CONDITION REPORT 
Tel. (207) 874·2400 
Fax (207) 775-4029 

CLIENT: "\ C!.. :ho.o..3 ~ cb 

PROJECT: CNC 

1. CUSTODY SEALS PRESENT I INTACT? 

2.CHAIN OF CUSTODY PRESIENT IN THIS COOLER? 

3. CHAIN OF CUSTODY SIGNI=D BY CLIENT? 

4. CHAIN OF CUSTODY MATCHES SAMPLES? 

5. TEMPERATURE BLANKS PI~ESENT? 

6.~LESRECEIVEDAT 4"0!(-2? 

~ ICE PACKS PRESENT C!:Jor N? 

7. VOLATILES FREE OF HEADSPACE? 

8. TRIP BLANK PRESENT IN THIS COOLER 

YES 

13" 
[) 
[~ 

(:{ 
(] 
[:( 

[] 
[] 

NO 

0 
(3' 

0 
0 
a 
0 

o 
~ 

9. PROPER SAMPLE CONTAI~IERS AND VOLUME? G3' 0 
10. SAMPLES WITHIN HOLD TIME UPON RECEIPT? 

EXCEPTIONS 

0 
0 
0 
0 
0 
0 

C::t" 0 
[J 0 

12. CORRECTIVE ACTION REPORT FILED? [J ~ NIA 

11. SAMPLES PROPERLY PRESERVEd' )? 

~ 
o 
o 
o 
E1 

, 
LAB (WORK ORDER) # UP 31Q·~ 

PAGE: ~OF_S-'oL. _______ _ 

COOLER: 3 OF-,~",-___ . ____ _ 

coc# 
SDG# 
DATE I TIME RECEIVED: g--?~ 'M!:~Sb 
DELIVERED BY: ______ -'&'=:;;:[a..c;b...A _____ _ 
RECEIVED BY: Se= 
LlMS ENTRY BY: IS (:. ~ 
LlMS REVIEW BY I PM:. ___ -L.A:>~c...~_. ____ _ 

COMMENTS RESOLUTION 

TEMP BLANK TEMP (·C)· ____ _ 

COOLER TEMP (·C ). 3 . \ NA 
(RECORD COOLER TEMP ONLY IF TEMP BLANK IS NOT PRESENT) 

13. ANALYTICAL PROGRAMS (CIRCLE ONE) COMMERCIAL CLP HAZWRAP ~COE AFCEE OTHER (STATE OF ORIGIN): 

o g I LOG -IN NOTES(1): 

o .. 
A .. 

(1) Use this space (and additional sheets if necessary) to document samples that are received broken or compromised, C-O-C discrepanc:ies, radiation checks, residual chlorine check., results of pH 
check if required. If samples required pH adjustment, record volume and type of preservative added. 



o 
o 
o 
o ... 
'" t.I 

KATAHDIN ANALYTICAL SERVICES, INC, 
SAMPLE RECEIPT CONDITION REPORT 
Tel. (207) 874-2400 
Fax (207) 775-4029 

CLIENT: . 'Tek- "T e.{ ~ 

PROJECT: Cl\l"- -------

YES 

1. CUSTODY SEALS PRESENT I INTACT? 
[3'/ 

2.CHAIN OF CUSTODY PRESENT IN THIS COOLER? 0 
3. CHAIN OF CUSTODY SIGNED BY CLIENT? (~l/ 

4. CHAIN OF CUSTODY MATCHI:S SAMPLES? ~ 
5. TEMPERATURE BLANKS PRESENT? gr 
6.@LES RECEIVED AT ~2? 0 

E ICE PACKS PRESENT C-v r N? 

7. VOLATILES FREE OF HEADS PACE? C) 
8. TRIP BLANK PRESENT IN nns COOLER Cl 
9. PROPER SAMPLE CONTAINERS AND VOLUME? Gl 
10. SAMPLES WITHIN HOLD TIME UPON RECEIPT? ~ 

11. SAMPLES PROPERLY PRESERVED(l)? (J 

12. CORRECTIVE ACTION REPORT FILED? 0 

NO EXCEPTIONS 

0 0 
8"" 0 
0 0 
0 0 
0 0 
B' 0 

0 IZl 
6' 0 
0 0 
0 0 
0 r:( 
~ N/A 

LAB (WORK ORDER) # We 3 70] 

PAGE: '-! OF ~ 

COOLER: ~ OF __ ~~~ ____ . ____ __ 

COC#· ____ -;=-__________________________ _ 

SDG#.~~~.~~~--~~~~~~~-------
DATEITIMERECEIVED: '9'-2Q-9") Oii'Si:2 
DELIVERED BY: £"J E. 
RECEIVED BY: 30--
L1MS ENTRY BY: is eil 
L1MS REVIEW BY I PM: /'Q L 

COMMENTS 

TEMP BLANK TEMP ('C)=. l ,D 

COOLER TEMP ('C )= NA 

RESOLUTION 

A1t-""'ft"t\ <J' tP~ La ((,'),,-<. 
b~ ..f.-j "'/: I ~ 'f 1"14 

(RECORD COOLER TEMP ONLY IF TEMP BLANK IS NOT PRESENT) 

13. ANALYTICAL PROGRAMS (CIRCLE ONE) COMMERCIAL CLP HAZWRAP ~COE AFCEE OTHER (STATI: OF ORIGIN): 
~ 

LOG - IN NOTES(ll; 

(1) Use ttr· ~ce (and additional sheets if necessary) to document samples that are received brr'-~" 01" compromised, C-O-C discrep,ancies, radiation checks, residual chlorine ch·eck, results of pH 
check :.Jired. If samples required pH adjustment, rElcord volume and type of preservativt j. 



o 
o 
o 
o .. 
'" (oj 

f '\ 

\ 
KATAHDIN ANALYTICAL SERVICES, INC. 
SAMPLE RECEIPT CONDITION REPORT 
Tel. (207) 874-2400 
Fax (207) 775-4029 

CLIENT: 3.:.-ha T", cb 

PROJECT: c..N0 

1. CUSTODY SEALS PRESENT I INTACT? 

2.CHAIN OF CUSTODY PRESENT IN THIS COOLER? 

3. CHAIN OF CUSTODY SIGNED BY CLIENT? 

4. CHAIN OF CUSTODY MATC~IES SAMPLES? 

5. TEMPERATURE BLANKS PRESENT? 

6. SAMPLES RECEIVED AT 40(~ 2? 

@tCE PACKS PRESENT (~r N? 

7. VOLATILES FREE OF HEADSPACE? 

8. TRIP BLANK PRESENT IN THIS COOLER 

9. PROPER SAMPLE CONTAINI:RS AND VOLUME? 

10. SAMPLES WITHIN HOLD TIME UPON RECEIPT? 

11. SAMPLES PROPERLY PRESERVED(l)? 

12, CORRECTIVE ACTION REPORT FILED? 

YES 

1:::( 
[) 

Gr 
[) 
c::( 
[) 

[) 
[) 

G:l 

Gt 
[) 
[) 

NO 

0 
g' 
0 
0" 
0 
Ga" 

o 
13' 
o 
o 
o 
~ 

EXCEPTIONS 

0 
0 
0 
0 
0 
0 

!9 
o 
o 
o 
9 
N/A 

('\ 
LAB (WORK ORDER) # I A)f 3 '70 J 1 

PAGE: '5"" OF........"S=<.· ___ . ___ _ 

COOLER: _____ ~~OF __ ~=_ ____ , _____ _ 

COC#. ____ ~== _____________ _ 
SDG#,~~~~~~~ ____ ~~~~ __ ~~ ____ _ 
DATE/TIME RECEIVED: 8", <.4-91 o8~ 
DELIVERED BY: ~(~ C;'c 
RECEIVED BY: $..<::-----' 
LlMS ENTRY BY: ~IA. 
LlMS REVIEW BY / PM: E,.. 

COMMENTS 

TEMP BLANK TEMP ("C)= I.~ 

COOLER TEMP ("C )= NA 

RESOLUTION 

.t\:7l. IAQ-ft-{i:;;:;-e .P.,.....IIUUlt9t ... 
"6..,.f-;y of I).. '1'1 ~ "'I. 

" 
(RECORD COOLER TEMP ONLY IF TEMP BLANK IS NOT PRESENT) 

13, ANALYTICAL PROGRAMS (CIRCLE ONE) COMMERCIAL CLP HA2WRAP ~COE AFCEE OTHER (STATE OF ORIGIN): 

LOG-IN NOTES(1): '" I o~ 2. ~A-'i-\ bo~\ ... s -I"",so",~le. Z.~<;"LMO"tbo\ ;" \ ... \'d ... J z./. c..1J1 0"10\ (d" k-/.g"... .. ,y"d'ch~ 

(1) Use this space (and additional sheets if necessary) to document samples that are received broken or cClmpromised, C-O-C discrepancies, radiation checks, residual chlOrine chec~:, results of pH 
check if required. If samples required pH adjustment, record volume and type of preservative added. 



Katahdin 
\" \ I ... I 1\ \ I \ I k \ I ( I 

340 County Road No.5 
P.O. Box 720 
Westtrook, ME 04098 

874-2400 

CHAIN of CUSTODY 

City CroP- .,-/e 
Purchase Order # Proj. Name I No. 

Bill (if different than above) Address 

Sampler (Print I Sign) 

LAB USE ONLY WORK ORDER .: 

REMARKS: ___________________ _ 

SHIPPING INFO: o FED EX o UPS o CLIENT 

AIRBILLNO: ___________________ _ 

TEMp·C o TEMP BLANK o INTACT 

* Sample Description 

By: (Signature) 

"'''II''1UISI'OO By: (Signature) 

, 
FOAM, CHN.QF-CSTOY 

Date Time 

o NOT INTACT 

Received By: (Signature) Relinquished By: (Signature) 

Katahdin Quote # 

ORIGiNAl 
0000144 

Lal z. 



Katahdin 
\ " \ I ~ 1 I ( \ I "I I! \ I l I " 

Addr"l!!M" 

Purchase Order # 

Bill (if different than above) 

Sampler (Print I Sign) 

340 County Road No.5 
P.O. Box 720 
Westbrook, ME 04098 

874-2400 
775-4029 

LAB USE ONLY WORK ORDER #: 

City 

Proj. Name I No. 

Address 

REMARKS: __________________ _ 

SHIPPING INFO: o FED EX o UPS o CLIENT 

AIRBILl NO:~~~~~~~~~~~~ ________ _ 

TEMP"C o TEMP BLANK o INTACT 

* Sample Description 

juished By: (Signature) 

~~~~~~--~ 
Relinquished By: (Signature) 

/ 
/ 
/ 

Date~·me 
g-~ S~ 
Date I Time 

o NOT INTACT 

CHAIN of CUSTODY 
PLEASE PRINT IN PEN Page :<. of 2--

# 

Katahdin Quote # 

/ 

Relinquished By: (Signature) Date I Time Receivad By: (Signature) 

Relinquished By: (Signature) Date I Time Received By: (Signature) 

ORIGINAL 
noon14!=i 



KATAHDIN ANALYTICAL SERVICES, INCORPORATED 
New England-ME Laboratory (207) 874-2400 

CONFIRMATION Page 1 

ORDER NO WP-3703 

REPORT TO: PAUL CALLIGAN 
Tetra Tech NlJS 

INVOICE: 

1401 Oven Park Dr., Suite 102 
Tallahassee, FL 32308 

ACCOUNTS PAYABLE 
TETRA TECH NUS, INC. 
FOSTER PLAZA 7, 661 ANDERSEN DR. 
PITTSBURGH, PA 15220 

Project Manager: Andrea J. Colby 
ORDER DATE: 08/24/99 

PHONE: 850/385-985 
FAX: 850/385-986lr' 

DUE: 23 SEP 
FAC.ID: CNC CHARLESTON 

PHONE: 412/921-7090 
PO: N7912-P99264 

PROJECT: CTO #68 

SAMPLED BY: CLIENT DELIVERED BY: FEDEX DISPOSE: AFTER 23 OCT 

ITEM LOG NUMBER SAMPLE DESCRIPTION SAMPLED DATELTIME RECEIVED MATRIX 
1 WP3703-1 26GLM0801 21 AUG 1513 24 AUG AQ 

T.TD"l '7 n '":l _ ') 
Hl-....I''-'..J ...... 26GLM10DOl 21 AUG 1240 
WP3703-3 26GLM0401 21 AUG 0945 
WP3703-4 26GLM0601 21 AUG 1005 
WP3703-5 26GLM0501 21 AUG 0945 
WP3703-6 26GLM0701 21 AUG 1155 
WP3703-7 26GLM0701D 21 AUG 
WP3703-8 13GLM0601 21 AUG 1140 
WP3703-9 32GLM0601 21 AUG 1557 
WP3703-10 21GLM0301 22 AUG 1152 
t.Tn-:l'7n"l_' 1 v,.s;- ..... ,v-, ............ 21GLM0201 22 AUG 0955 
WP3703-12 21GLM0201D 22 AUG 
WP3703-13 21GLM07D01 22 AUG 1430 
WP3703-14 21GLM0801 22 AUG 1500 
WP3703-15 26GLM09D01 23 AUG 1645 
WP3703-16 26GLM0301 23 AUG 1515 
WP3703-17 26GLM0201 23 AUG 1520 
WP3703-18 30GLM0301 22 AUG 1610 
WP3703-19 30GLM0701 22 AUG 1515 

DETERMINATION METHOD QTY PRICE AMOUNT 
Volatile Organics by 8260B SW8260 19 75.00 1425.00 
Polynuclear Aromatic Hydrocarbons EPA 8270 19 125.00 2375.00 

TOTALS 19 200.00 3800.00 

LABORATORY ORDER CONTINUED ON PAGE 2 



KATAHDIN ANALYTICAL SERVICES, INCORPORATED 
New England-ME Laboratory (207) 874-2400 

CONFIRMATION Page 2 

ORDER NO WP-3703 Project Manager: Andrea J. Colby 
ORDER DATE: 08/24/99 

PHONE: 850/385-9899 RF'.T TO: PAUL CALLIGAN 
Tetra Tech NUS R~Y. Q~n/~Q~_aQcn 

~ ......... .... __ .... , -''-'oJ ~vvv 

1401 Oven Park Dr., Suite 
Tallahassee, FL 32308 

102 DUE: 23 SEP 
FAC.ID: CNC CHARLESTON 

INVOICE: ACCOUNTS PAYABLE PHONE: 412/921-7090 
TETRA TECH NUS, INC. PO: N7912-P99264 
FOSTER PLAZA 7, 661 ANDERSEN DR. 
PITTSBURGH, PA 15220 PROJECT: CTO #68 

SAMPLED BY: CLIENT DELIVERED BY: FEDEX DISPOSE: AFTER 23 OCT 

LOG NUMBER SAMPLE DESCRIPTION SAMPLED DATEiTIME RECEIVED MATRIX 
2 WP3703-20 30GLM0101 22 AUG 1210 24 AUG AQ 

WP3703-21 30GLMOS01 22 AUG 1225 

DETERMINATION METHOD QTY PRICE AMOUNT 
volatile Organics by 8260B SW8260 2 75.00 150.00 
Polynuclear Aromatic Hydrocarbons EPA 8270 2 125.00 250.00 
Nitrate as N 353.2 2 30.00 60.00 
Sulfate (as S04) E300 2 0.00 0.00 
Methane Subcontract 2 95.00 190.00 

TOTALS 2 325.00 650.00 

LOG NUMBER SAMPLE DESCRIPTION SAMPLED DATEiTIME RECEIVED MATRIX 
3 WP3703-22 26TL00101 23 AUG 24 AUG AQ 

DETERMINATION METHOD QTY PRICE AMOUNT 
Volatile Organics by 8260B SW8260 1 75.00 75.00 

LOG NUMBER SAMPLE DESCRIPTION SAMPLED DATEiTIME RECEIVED MATRIX 
4 WP3703-23 24SLB07040S 23 AUG 0915 24 AUG SL 

DF.'T'F.RMTNA'T'TON METHOD '''''v PRICE 7\ hlfr\T'n.Trn 
~.1..L. ~·lVUl.".l 

Solids-Total Residue (TS) CLP/CIP SO 1 0.00 0.00 
Polynuclear Aromatic Hydrocarbons EPA 8270 1 135.00 135.00 
Volatile Organics by 8260B SW8260 1 85.00 85.00 

TOTALS 1 220.00 220.00 

LABORATORY ORDER CONTINUED ON PAGE 3 



KATAHDIN ANALYTICAL SERVICES, INCORPORATED 
New England-ME Laboratory (207) 874-2400 

CONFIRMATION Page 3 

ORDER NO WP-3703 Project Manager: Andrea J. Colby 
ORDER DATE: 08/24/99 

PHONE: 850/385-98' 
FAX: 850/385-986~ 

DUE: 23 SEP 
FAC.ID: CNC CHARLESTON 

REPORT TO: PAUL CALLIGAN 
Tetra Tech r-!US 
1401 Oven Park Dr., Suite 102 
Tallahassee, FL 32308 

'INVOICE: ACCOUNTS PAYABLE PHONE: 412/921-7090 
TETRA TECH NUS, INC. PO: N7912-P99264 
FOSTER PLAZA 7, 661 ANDERSEN DR. 
PITTSBURGH, PA 15220 PROJECT: CTO #68 

"SAMPLED BY: CLIENT DELIVERED BY: FEDEX DISPOSE: AFTER 23 OCT 

',.' 

LOG NUMBER SAMPLE DESCRIPTION 
5 WP3703-24 24SLB040304 

6 

DETERMINATION 
Volatile Organics by 8260B 
Polynuclear Aromatic Hydrocarbons 
Target Analyte List Metals, Total 
SolidS-Total Residue (TS) 
Grain Size Subcontract 
Total combustible Organics 
TOC Subcontract 
TPH Subcontract 

TOTALS 

LOG NUMBER SAMPLE DESCRIPTION 
WP3703-25 24SLB020203 

DETERMINATION 
Volatile Organics by 8260B 
solidS-Total Residue (TS) 
POlynuclear Aromatic Hydrocarbons 
Target Analyte List Metals, Total 

SAMPLED DATE/TIME 
23 AUG 0950 

METHOD OTY 
SW8260 1 
EPA 8270 1 

1 
CLP/CIP SO 1 

1 
ASTM D2974 1 

1 
1 

1 

SAMPLED DATE/TIME 
23 AUG 1.045 

METHOD OTY 
SW8260 1 
CLP/CIP SO 1 
EPA 8270 1 

1 

1. 

LABORATORY ORDER CONTINUED ON PAGE 4 

RECEIVED MATRIX 
24 AUG SL 

PRICE AI"iOul-iT 
85.00 85.00 

135.00 135.00 
100.00 100.00 

0.00 0.00 
110.00 110.00 

30.00 30.00 
60.00 60.00 
75.00 75.00 

595.00 595.0(1 

RECEIVED MATRIX 
24 AUG SL 

PRICE AMOUNT 
85.00 85.00 

0.00 0.00 
135.00 135.00 
100.00 100.00 

320.00 320.00 

, , 



KATAHDIN ANALYTICAL SERVICES, INCORPORATED 
New England-ME Laboratory (207) 874-2400 

CONFIRMATION Page 4 

ORDER NO WP-3703 Project Manager: Andrea J. Colby 
ORDER DATE: 08/24/99 

PHONE: 850/385-9899 
FAX: 850/385-9860 

DUE: 23 SEP 
FAC.ID: CNC CHARLESTON 

Rl <T TO: PAUL CALLIGAN 
Tetra Tech NUS 
1401 Oven Park Dr., Suite 102 
Tallahassee, FL 32308 

INVOICE: ACCOUNTS PAYABLE PHONE: 412/921-7090 
TETRA TECH NUS, INC. PO: N7912-P99264 
FOSTER PLAZA 7, 661 ANDERSEN DR. 
PITTSBURGH, PA 15220 PROJECT: CTO #68 

SAMPLED BY: CLIENT DELIVERED BY: FEDEX DISPOSE: AFTER 23 OCT 

LOG NUMBER SAMPLE DESCRIPTION SAMPLED DATEiTIME RECEIVED MATRIX 
7 WP3703-27 42SLP200304 23 AUG HOO 24 AUG SL 

WP3703-28 42SLP210304 23 AUG 1415 

DETERMINATION METHOD QTY PRICE AMOUNT 
Volatile Organics by 8260B SW8260 2 85.00 170.00 
Polynuclear Aromatic Hydrocarbons EPA 8270 2 135.00 270.00 
Solids-Total Residue (TS) CLP/CIP SO 2 0.00 0.00 

TOTALS 2 220.00 440.00 

LOG NUMBER SAMPLE DESCRIPTION SAMPLED DATEiTIME RECEIVED MATRIX 
WP3703-26 24SLB040304D 23 AUG 24 AUG SL 

DETERMINATION METHOD QTY PRICE AMOUNT 
Volatile Organics by 8260B SW8260 1 85.00 85.00 
Polynuclear Aromat'c Hydrocarbons EPA 8270 1 135.00 135.00 
Solids-Total Residue (TS) CLP/CIP SO 1 0.00 0.00 
Total Combustible Organics ASTM D2974 1 30.00 30.00 
TOC Subcontract 1 60.00 60.00 
Target Analyte List Metals, Total 1 100.00 100.00 
TPH Subcontract 1 75.00 75.00 

TOTALS 1 485.00 485.00 

LABORATORY ORDER CONTINUED ON PAGE 5 

M" hI ) I l/Jr.J 



KATAHDIN ANALYTICAL SERVICES, INCORPORATED 
New England-ME Laboratory (207) 874-2400 

CONFIRMATION Page 5 

ORDER NO WP-3703 

REPORT TO: PAUL CALLIGAN 

INVOICE: 

Tetra Tech NUS 
1401 Oven Park Dr., Suite 102 
Tallahassee, FL 32308 

ACCOUNTS PAYABLE 
TETRA TECH NUS, INC. 
FOSTER PLAZA 7, 661 ANDERSEN DR. 
PITTSBURGH, PA 15220 

Project Manager: Andrea J. Colby 
ORDER DATE: 08/24/99 

PHONE: 850/385-98, 
Fl"-X: 850/385-986" 

DUE: 23 SEP 
FAC.ID: CNC CHARLESTON 

PHONE: 412/921-7090 
PO: N7912-P99264 

PROJECT: CTO #68 

SAMPLED BY: CLIENT DELIVERED BY: FEDEX DISPOSE: AFTER 23 OCT 

ORDER NOTE: QC-II+ W/NARRATIVE 
DD(K_~S007QC-DB3) 

CNC CHARLESTON 
NFESC 

~EPORT COPY: MS. LEE LECK 
TETRA TECH NUS 
FOSTER PLAZA 7 
661 ANDERSEN DR. 
PITTSBURGH, PA 15220 
REPORT AND DISK 

INVOICE: With Report 

AJC/BKR/WEST.AJC(dw) 

TOTAL ORDER AMOUNT $6,585.C 
This is NOT an Invoi~. 

09-21Please contact KATAHDIN ANALYTICAL SERVICES promptly if you have any questi 



Report Note 

# 

E 

J 

0-2 

KATAHDIN ANALYTICAL SERVICES 
Summary of Report Notes 

Note Text 

'#' flag denotes surrogate compound recovery is out of criteria. 

'E' flag indicates an estimated value. The analyte was detected in the sample at a concentration greater than the 
standard calibration range. 

'J' flag denotes an estimated value less than the laboratory's Practical Quantitation Level. 

Sample dilution required for quantitation of one or more target analytes; therefore, standard laboratory Practical 
Quantitation Level (PQl) could not be achieved. 

Page 1 of 1 
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! Katahdin 
\:-'\I,fHU )11l.~L'lS 

Client: PAUL CALLIGAN 

Tetra Tech NUS 

1401 Oven Park Dr. 

Suite 102 

Tallahassee, FL 32308 

Proj, 10: CNC CHARLESTON 

Sample Description 

32GLMOBOI 

Compound 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 
FLUORANTHENE 

PYRENE 

BENZO[AJANTHRACENE 

CHRYSENE 

BENZO[BJFLUORANTHENE 

BENZO[K]FLUORANTHENE 

BENZO[AJPYRENE 

INOENO[I,2,3-COJPYRENE 

OIBENZ[A,HJANTHRACENE 

BENZO[G,H,I[PERYLENE 

NITROBENZENE-05 

2-FLUOROBIPHENYL 

TERPHENYL-OI4 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

lab Number: 

SDG: 

Report Date: 

PONo,: 

Project: 
% Solids: 

Method: 

WP3703-9 

WP3703 

9i24i99 

N7912-P99264 

CTO#68 

N/A 

EPA 8270 

Date Analyzed: 9f7/99 

Matrix Sampled Date Rec'd Date Ext_ Date Ext'd By Ext Method Analyst 

AQ 8/21/99 8124/99 8125199 OS EPA 3510 KRT 

Sample Method 

Result Units OF PQL PQL 

<10 ugiL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugll 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ugiL 1.0 10 10 
<10 ug/L 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ugIL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugll 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ugll 1.0 10 10 

78 % 1.0 

78 % 1.0 

104 % 1.0 

0 ........... f .. 

0000023 



t Katahdin 
\!'o \J , I I < A I .. J 11" I, I , 

Client: PAUL CALLIGAN 

Tetra Tech NUS 

i 401 Oven Park Dr. 

Suite 102 

Tallahassee, FL 32308 

Proj.ID: CNC CHARLESTON 

Sample Description 

32GLM0601 

Compound 

BENZENE 

TOLUENE 

1,2·DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTsE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

1,2·DICHLOROETHANE·D4 

TOLUENE·D8 

P-BROMOFLUOROBENZENE 

Report Noles: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PO No.: 

Project: 

'h Solids: 

Method: 

WP371J3.9 

WP3703 

9124199 

N7912·P99264 

CTO#68 

N/A 

SW8260 

Date Analyzed: 8125199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

AQ 8/21/99 8/24/99 8/25/99 KMC 5030 KMC 

Sample Method 

Result Units OF PQL POL 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugll 1.0 5 5 

<5 ugIL 1.0 5 5 

<5 ugll 1.0 5 5 

<5 ugll 1.0 5 5 
<5 ugIL 1.0 5 5 

104 % 1.0 

102 % 1.0 

92 % 1.0 

91 % 1.0 

PAnA 1 nf 1 

0000024 



4B 
SEMIVOLATILE ORGANICS METHOD BLANK SUMMARY 

EPA SAMPLE NO. 

Lab Name: Katahdin Analytical Services SDG No.: WP3703 
SBLK1;082599 

Lab File 10: Z1964 Lab Sample 10: SBLKi ;082599 

Instrument 10: 5972-Z Date Extracted: 8/25/99 

GC Column: RTX-5 10: 0.25 (mm) Date Analyzed: 09/07/99 

Matrix: (soil/water) WATER Time Analyzed: 14:09 

Level: (Iow/med) LOW 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, LCS'S, MS AND MSD'S 

Client Lab I ' -~ I Date I Ti!'!'!!: I ~ .. 
SamplelD SamplelD Data File Injected Injected 

LCS;082599 LCS;082S99 Z1965 9f7199 2:58:00 PM 

26GLM0801 WP3703-1 ZI966 9f7199 3:47:00 PM 

26GLM10DOl WP3703-2 ZI967 9f7199 4:36:00 PM 

26GLM10D01MS WP3703-2MS ZI968 9f7199 5:24:00 PM 

26GLMI 0001 MSD WP3703-2MSD ZI969 9f7199 6:12:00 PM 

26GLM0401 WP3703-3 Z1970 9f7199 7:00:00 PM 

26GLM0601 WP3703-4 Z1971 9f7199 7:51:00 PM 

26GLM0501 WP3703-5 ZI97", 917i99 8:39:00 PM 

26GLM0701 WP3703-6 Z1973 9f7199 9:29:00 PM 

26GLM0701D WP3703-7 Z1974 9f7199 10:17:00 PM 

13GLM0601 WP3703-6 ZI975 9f7199 11:05:00 PM 

32GLM0601 WP3703-9 Z1976 9f7199 11:55:00 PM 

21GLM0301 WP3703-10 Z1977 9/8199 12:43:00 AM 

21 GLM0201 0 WP3703-12 ZI990 9/8/99 9:34:00 AM 

21GLM07DOI WP3703-13 Z1991 9/8199 10:21:00 AM 

26GLM09DOI WP3703-15 Z1992 9/8199 11:10:00 AM 

26GLM0301 WP3703-16 ZI993 9/8199 11:59:00 AM 

30GLM0301 WP3703-18 nOlo 9/9/99 2:01:00 PM 

21GLM07DOI WP3703-13RA Z2011 9/9J99 2:48:00 PM 

30GLM0701 WP3703-19 Z2015 9/9J99 5:59:00 PM 
... " .... , .......... 
.,)UI.::IL.IYIV I u, VVP3703-20 22016 9/9199 6:48:00 PM 

30GLM0501 WP3703-21 n017 9/9/99 7:35:00 PM 

21GLM0201 WP3703-11 n030 9/10199 2:03:00 PM 

3OGLM0101 WP3703-20DL n040 9/13199 10:29:00 AM 

FORMIVSV Page 1 
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! Katahdin 
\!<.'l.I' III ... L ,,11\1, IS 

'lient: PAUL CALLIGAN 

Tetra Tech NUS 

1401 Oven Park Or. 

Su~e 102 

Tallahassee, FL 32308 

Pro), 10: CNC CHARLESTON 

Sample Description 

SBLKl ;082599 

Compound 

NAPHTHALENE 

2·METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

°YRENE 

IENZO[AjANTHRACENE 

CHRYSENE 

BENZO[BjFLUORANTHENE 

BENZO[K]FLUORANTHENE 

BENZO[AjPYRENE 

INDENO[1,2,3-CDjPYRENE 

OIBENZ[A,HJANTHRACENE 

BENZO[G,H,ljPERYLENE 

NITROBENZENE·05 

2·FLUOROBIPHENYL 

TERPHENYL·014 

Report Noles: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

lab Number: 

SOG: 

Report Date: 
PONo,: 

Project: 

% Solids: 

Method: 

SBLK1 ;062599 

WP3703 
,.. ...... tnn 
~/"'''tf;:}!;:}! 

N7912·P99264 

CTO#68 

N/A 

EPA 8270 

Date Analyzed: 9n199 

Matrix Sampled Date Rec'd Date. Ext. Date Ext'd By Ext, Method Analyst 

AQ 8125199 OS EPA 3510 KRT 

Sample Method 

Result Units OF PQl PQL 

<10 ugIL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 uglL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ugIL 1.0 10 10 
<10 ug/L 1.0 10 10 

<10 ugIL 1.0 10 ;0 
<10 ugiL 1.0 10 10 
<10 ug/L 1.0 10 10 

<10 ugIL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugIL 1.0 10 10 
<10 ugIL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 
68 % 1.0 

69 % 1.0 

86 % 1.0 

PAM 1 of 1 

0000101 



Lab File: ZI909 

Analyst: KRT 

Compound Name 
2-METHYLNAPHTHALENE 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZOIA!ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO)G,H,I)PERYLENE 

BENZO(K)FLVORANTHENE 

CHRYSENE 

DlBENZ(A,H)ANTHRACENE 

FLUORANTHENE 

FLUORENE 

1NDENO)I,2,3-CD)PYRENE 

NAPHTHALENE 

PHENANTHRENE 

PYRENE 

Katahdin Analytical Services 

8270 LCS Recovery Sheet 

Sample ID: LCSI;082599 

Time Injected 5:19:00 PM 

Spike Amt 
(uelK:) 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

Result 
(uc/K:) 

1530 

1630 

1600 

1710 

1780 

1750 

1700 

1660 

1930 

1930 

1800 

1790 

1700 

1820 

1560 

1800 

1770 

Date Run: 8/31199 

Matrix: SL 

Rec (0/0) 
92 

98 

96 

102 

107 

105 

102 

100 

116 

116 

108 

107 

102 

109 

94 

108 

106 

• Out of Limits 

Limits (0/0) 
60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

1 

0000102 



.;amp(c File Name 

WP3703-2 ZI967 

WP3703-2MS ZI968 

WP3703-2MSD ZI969 

Native 
Compound Name (ug/L) 

BENZOIG,H,I]PERYLENE 0 

2-METHYLNAPHTHALENE 0 

NAPHTHALENE 0 

INDENO[I,2,3-CD]PYRENE 0 

FLUORENE 0 

FLUORANTHENE 0 

D1BENZIA,H]ANTHRACENE 0 

PHENANTHRENE 0 

BENZOIK]FLUORANTHENE 0 

PYRENE 0 

BENZOIBjFLUORANTHENE 0 

BENZOIAjPYRENE 0 

BENZOIAjANTHRACENE 0 

ANTHRACENE 0 

~NAPHTHYLENE 0 

APHTHENE 0 

ClmYSENE 0 

Katahdin Analytical Services 

MS/MSD Report 

Date Acquired Time inj Analyst 

917199 4:36:00 PM KRT 

917199 5:24:00 PM KRT 

917199 6:12:00 PM KRT 

MSSpk MSDSpk MS MSD 
Amount Amount Result Result 
(ug/L) (ug/L) (ug/L) (ug/L) 

49 49 56.6 56.0 

49 49 42.9 42.2 

49 49 40.3 41.4 

49 49 59.8 59.1 

4" 49 47.2 43.1 

49 49 46.7 43.3 

49 49 52.8 52.3 

49 49 47.8 46.9 

49 49 52.8 51.8 

49 49 53.8 54.8 

49 49 40.7 40.0 

49 49 46.5 45.8 

49 4. 47.0 46.6 

4. 4' 46.6 4S.1 

49 49 45.9 42.2 

49 49 45.8 42.3 

49 4. 53.2 52.6 

RPD =[(ms res - msd res) / (ms res + msd res)/2] • 100 

Matrix Method 

AQ 8270_99 

AQ 8270_99 

AQ 8270_99 

MS MSD Recovery RPD 
REC REC Limits RPD Limit 
(%) (%) (%) (%) (%) 

lIS 114 60-140 1,1 30 

87 86 60-140 1.6 30 

82 84 60-140 2.7 30 

122 120 60-140 1.2 30 

96 88 6u·14O 9.1 30 

95 88 60-140 7.6 30 

108 107 60-140 0.95 30 

97 96 60-140 1.9 30 

108 106 60-140 1.9 30 

110 112 60-140 1.8 30 

83 82 60-140 1.7 30 

95 93 60-140 1.5 30 

96 95 60-140 0.85 30 

'S 92 60-140 3.3 30 

.4 86 60-140 8.4 3D 

94 86 60-140 7 .• 3D 

108 107 60-140 l.l 30 

• Out of Limits I 

0000103 



4A 
VOLATILE ORGANICS METHOD BLANK SUMMARY 

EPA SAMPLE NO. 

VBLKF25A 
Lab Name: Katahdin Analytical Services SDG No.: WP3703 

Lab File 10: Fi60i Lab Sanlpie iD: V8LKF25A 

Date Analyzed: 08/25/99 Time Analyzed: 9:28 

GC Column: RTX-624 ID: 0.18 (mm) Heated Purge: (YIN) N 

Instrument ID: 5972-F 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, LCS'S, MS AND MSD'S 

Client Lab Lab Date Time 
Sample 10 SamplelD Data File Injected Injected 

LCSF25A LCSF25A F1600 8/25/99 8:35:00 AM 

26GLM1 0001 MS WP3703-2MS F1605 8/25199 12:11:00 PM 

26GLM1 0001 MSO WP3703-2MSO F1606 8125/99 12:47:00 PM 

26GLM0801 WP3703-1 F1608 8/25/99 2:00:00 PM 

26GLM10001 WP3703-2 F1609 8125/99 2:36:00 PM 

26GLM0401 WP3703-3 F1610 8I25J99 3:13:00 PM 

26GLM0601 WP3703-4 F1611 8/25199 3:49:00 PM 

26GLM0501 WP3703-5 F1612 8125199 4:26:00 PM 

26GLM0701 WP3703-6 F1613 8/25/99 5:02:00 PM 

26GLM07010 WP3703-7 F1614 8125/99 5:38:00 PM 

13GLM0601 WP3703-8 F1615 8/25/99 6:15:00 PM 
........ 

32GLM0601 WP3703-9 F1616 8/25/99 5:51:00 PM -.> 

FORM IVVOA Page 1 
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!~ahdin 
\ " \! , I I' 'I \ ,I I~ \ [ I \ 

~'ient: PAUL CALLIGAN 

Tetra Tech NUS 

1401 Oven Park Dr. 
Sufie 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

VBLKF25A 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTSE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 
• 2-DICHLOROETHANE-D4 

JLUENE-D8 -, 
P-BROMOFLUOROSENZENE 

~<eport Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 
~ ... __ ... n_6_. 
• , ...... u. ~ ..,au:., 

PONo.: 

Project: 

% Solids: 

Method: 

VBLKF25A 

WP3703 
n,.., .. Jnn 
o;J/if.aw;:, ... 

N7912-P99264 

CTO#68 

NIA 

SW8260 

Date Analyzed: 8125199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

AQ 8125199 KMC 5030 KMC 

Sample Method 

Resuit Units DF PQL PWL 

<5 ug/L 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ug/L 1.0 5 5 

<5 ugiL 1.0 5 5 

104 % LO 
100 % 1.0 

91 % 1.0 

91 % 1.0 

Page 1 of 1 
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Lab File: F1600 

Analyst: KMC 

Compound Name 
1,2·DIBROMOETHANE 

BENZENE 

ETHYLBENZENE 

MTBE 

NAPl-ITHALENE 

TOLUENE 

TOTAL XYLENES 

Katahdin Analytical Services 

8260 LCS Recovery Sheet 

Sample ID: LCSF25A 

Time Injected 8:35:00 AM 

SpikeAmt 
(ug/L) 

50 

50 

50 

50 

50 

50 

150 

Result 
(UJlIL) 

54.0 

48.0 

49.7 

51.9 

50.4 

48.3 

144 

Date Run: 8/25/99 

Matrix: AQ 

Rec(%) 
108 

96 

99 

104 

101 

96 

96 

• Out of Limits 

Limits (%) 
60·140 

60·140 

60·140 

60·140 

60·140 

60·140 

60·140 

1 

0000118 



.mple File Name 

WP3703-2 F1609 

WP3703-2MS F1605 

WP3703-2MSD F1606 

Native 
Compound Name (ugIL) 

TOTAL XYLENES 0 

TOLUENE 0 

NAPHTHALENE 0 

MTBE 0 

ETHYLBENZENE 0 

BENZENE 0 

1.2-DIBROMOETHANE 0 

Katahdin Analytical Services 

MSIMSD Report 

Date Acquired Time inj Analyst 

8/25/99 2:36:00 PM KMC 

8125/99 12:11:00 PM KMC 

8/25/99 12:47:00 PM KMC 

MSSpk MSD Spk MS MSD 
Amount Amount Result Result 
(ugIL) (ugIL) (ugIL) (ugIL) 

150 150 122 liS 

50 50 41.8 39.5 

SO SO 47.4 4S.2 

SO 50 49.8 47.1 

50 :;0 42.0 4i.O 

50 50 42.S 39.9 

50 SO 50.4 47.6 

RPD =[(ms res - msd res) / (ms res + msd res)/2J • 100 

Matrix Method 

AQ 8260_99 

AQ 8260_99 

AQ 8260_99 

MS MSD Recovery RPD 
REC REC Limits RPD Limit 
(%) (%) (%) (%) (%) 

SI 79 60-140 3.3 20 

84 79 60-140 5.6 20 

9S 90 60-14() 4.S 20 

100 94 60-140 S.6 20 

84 82 60~140 2.4 20 

85 80 60-140 6.3 20 

101 95 60-140 S.7 20 

• Out of Limits I 

0000119 



Sample Receipt 

SDG NARRATIVE 
KATAHDIN ANALYTICAL SERVICES 

TETRA TECH NUS 
CASE CNC CHARLESTON 

The following samples were received on May 19,1999 and were logged in under Katahdin 
Analytical Services work order number WP2502 for a hardcopy due date of June 18, 1999. 

KATAlillIN lTN-LlS GEL 
Sample No. SamQle Identification SamQle No. 
WP2502-1 34SLBOI-0203 
WP2502-2 32SLB02-0506 
WP2502-3 32SLB04-0506 
WP2502-4 32SLBOI-0506 
WP2502-5 32SLB03-0506D 
WP2502-6 34SLB03-0304 9905606-05 
.... rn,..,rn."'I .., vv r ~.JV~-' .., ACT un., t\'lIlAT'\ 

J"'t"".LllV~-V.JV"'L' 

WP2502-8 32SLB03-0506 9905606-04 
WP2502-9 34SLB02-0304 
WP2502-10 34SLB04-0304 
WP2502-11 33SLB05-0304 9905606-06 
WP2502-l2 33SLB04-0304D 
WP2502-13 33SLB04-0304 
WP2502-14 33SLB06-0405 
WP2502-15 33SLBOI-0304 
WP2502-16 32SLB09-0506 
WP2502-17 34SLB05-0203 
WP2502-18 33SLB08-0405 
\VP2502-19 04TLOOI04 
WP2502-20 OlEOOIOI 
WP2502-21 OIFOOlOI 

The samples were logged in for the analyses specified on the chain of custody form. All 
problems encountered and resolved during sample receipt have been documented on the 
applicable chain of custody forms. 

Sample analyses have been performed by the methods as noted herein. 

340 County Road No.5 
P.O. Box 720, Westbrook. ME 04098 
Tel: (207) 874-2400 Fax: (207) 775-4029 

http://karahdinlab.com 
210 West Road No.5, Ponsmoum. NH 03801 
Tel: (603) 431-5777 Fax: (603) 436-3356 



Volatile Organic Analysis 

Three aqueous (trip blank) and eighteen soiVsediment samples were received by the Katahdin 
Analytical Services, Inc. GCIMS laboratory on May 19, 1999 and were specified to be analyzed 
by USEPA method 8260B for the analytes benzene, toluene, ethyl benzene, xylenes, MTBE, 
nal\phthalene, and EDB. 

Analyses for this SDG were performed on instruments 5970-Q (medium level soil), 5972-Z (low 
level soil), 5972-M (low level soil), and 5972-F (medium level soil and aqueous). A VSTD050 
(50 ppb standard) was used for the continuing calibration standard. Internal standard and 
surrogate compounds were also spiked at 50 ugll. 

Batch QC (VBLK, and LCS) was performed in each twelve hour window. Results are included 
in this data package. The LCS QC samples were spiked with the entire list of compounds 
quantitated for at 50 ppb. No matrix spike/matrix spike duplicate pair was analyzed on any of the 
samples in this workorder. 

Method 8000B, section 7.5.1.2.1 (Revision 2,12/96) states, "in those instances where the RSD 
for one or more analytes exceeds 20%, the initial calibration curve may still be acceptable if the 
mea.11 of the RSD values for all allalytes in the calibration is less than or equal to 20% •. " !\.1.eth,od 
8260B narrows this 20% maximum to 15%. 

In the calibration curves analyzed in this SDG, several analytes had %RSD values exceeding the 
allowed 15%. Since the average %RSD for all analytes was 8.3%, 8.4%,13.4%,13.4%, and 
14.1 %, the curves were acceptable. 

Analysis of sample WP2502-1 was performed using the methanol extract due to high target 
analyte concentrations, resulting in elevated reporting limits. 

Initial analysis of sample WP2502-2 yielded target analyte concentrations over the upper limit of 
the calibration curve and a high recovery of the surrogate BFB. Reanalysis occurred with the 
methanol extract successfully. Both sets of data for this sample are included in the data package. 

Initial analyses of samples WP2502-4, -8, -10, -11, -12, -13, -14, -15, and -18 yielded internal 
standard area recovery and/ot surrogate recovery deviations. Reanalysis of each yielded similar 
results, confirming matrix interference. For each sample, both sets of data are included in this 
data package. 

Several manual integrations were performed due to split peaks; all have been flagged with a "M" 
(software-generated) on the pertinent quantitation reports. All "M" flags have been dated and 
initialed by the analyst performing the integration. In addition, all "M" flags have been reviewed 
and approved by the GCIMS supervisor. Copies of each manual integration are included in the 
pertinent quantitation reports. 

No other protocol deviations were noted by the volatile organics staff. 

340 County Road No. 5 
P.O. Box 720, Westbrook. ME 04098 
Tel: (207) 874·2400 Fax: (207) 775-4029 

htrp:! lkarahdinlab.com 

210 West Road No. 5, Portsmouth, NH 03801 
Tel: (603) 431-5777 Fax: (603) 436-3356 



Semivolatile Organic Analysis 

Eighteen soil/sediment samples were received by the Katahdin GCIMS laboratory on May 19, 
1999 for analysis in accordance with 8270C for the PAH list of analytes. 

Extraction of all of the soil samples occurred following USEPA method 3550 on May 29, 1999. 
A laboratory control spike, consisting of all TCL analytes spiked into organic free sand, was 
extracted in the batch along with a site specific MSIMSD pair on sample WP2502-1. 

Samples WP2502-2, -15, and -17 were analyzed at dilutions due to the matrix (I: 100, I :5, and 
I :25, respectively), resulting in elevated reporting limits. 

Initial analyses of samples WP2502-11-14 and 18 yielded internal standard area recovery 
deviations. Reanalyses yielded similar results, confirming matrix interference in each sample. 
Reanalysis of sample WP2502-18 (WP2502-18RA) occurred nineteen minutes outside of the 
twelve hour DFTPP tuning window. Both sets of data for each sample are included in the data 
package. 

Method 8000B, section 7.5.1.2.1 (Revision 2,12/96) states, "in those instances where the RSD 
for one or more analytes exceeds 20~~, the initial calibration curve may still be acceptable if the 
mean of the RSD values for all analytes in the calibration is less than or equal to 20%." Section 
7.3.7.1 of method 8270C (revision 3, 12/96) narrows this 20% maximum to 15%. 

In the calibration curves analyzed in this SDG, several analytes had %RSD values exceeding the 
allowed 15%. Since the average %RSD for all analytes was 8.5% and 8.5%, respectively, the 
curves were acceptable. 

Several manual integrations were performed due to split peaks; all have been flagged with a "M" 
by the data system. All manual integrations have been dated and initialed by the responsihle 
analyst. Copies of each manual integration are included in the data package. All manual 
integrations have been reviewed and approved by the GCIMS supervisor. 

No other protocol deviations were noted by the semivolatiles organics staff. 

Wet Chemistry Analysis 

For work order WP2502 the analyses for Total Combustible Organics (TCO) have been 
performed in accordance with the "Annual Book of ASTM Standards", 1987. Analyses for 
Solids-Total Residue (TS) for work order WP2502 sa.T!lples have been perfonned in accordance 
with "Contract Laboratory Program Statement of Work for Inorganic Analysis". 

All analyses were performed within analytical hold time. No protocol deviations were noted by 
the Wet Chemistry laboratory staff. 

340 County Road No.5 
P.O. Box 720. Westbrook, ME 04098 
Tel: (207) 874-2400 Fax: (207) 775-4029 

h tip: II karahd in lab.com 

110Wcst Road No.5. Pommouth, NH 03801 
Tel: (603) 431-sm Fax: (603) 43&3356 



Subcontracted Analysis 

Analyses for Total Organic Carbon and Total Petroleum Hydrocarbon were subcontracted to 
outside laboratories. Both sets of data are included as separate sections to the data package. 

I certifY that this data package is in compliance with the terms and conditions of the contract, 
both technically and for completeness, for other than the conditions detailed above. Release of 
the data contained in this hardcopy data package has been authorized by the Laboratory Manager 
and/or his designee, as verified by L':ie following signature. 

340 County ~d No.5 
P.O. Box 720, Westbrook, ME 04098 
Tc:I: (207) 874-2400 Fax: (207) 775-4029 

D@~CUc 
Authorized . ature 

7ft?C; 

hnpd/karahd inlab.co m 

210 West Road No. S, Pomrnouth. NH 03801 
Td: (603) 43I-Sm Fax: (603) 436-3356 
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KATAHDIN ANALYTICAL SERVICES, INC. 
SAMPLE RECEIPT CONDITION REPORT 
Tel. (207) 874-2400 
Fax (207) 775-4029 

CLIENT: -::r: e :t f-!'rb 'T '" !:: k .. SQ , 

PROJECT: CrJC- c~~l~>+v~ 

YES 

1. CUSTODY SEALS PRESENT I INTACT? I~r 
2.CHAIN OF CUSTODY PRESENT IN THIS COOLER? 19' 
3. CHAIN OF CUSTODY SIGNED, BY CLIENT? 1i:I' 
4. CHAIN OF CUSTODY MATCHIES SAMPLES? 01 
5. TEMPERATURE BLANKS PRESENT? ~ ~PLES RECEIVED AT 4oe:-;;. 2? 

ICE ICE PACKS PRESENT G or N? 

7. VOLATILES FREE OF HEADSPACE? ~ 
B. TRIP BLANK PRESENT IN THIS COOLER ~r 

9. PROPER SAMPLE CONTAINIERS AND VOLUME? U;y 
10. SAMPLES WITHIN HOLD TIME UPON RECEIPT? U;:r 

11. SAMPLES PROPERLY PRESERVEDI11? GY 
12. CORRECTIVE ACTION REPORT FILED? [] 

NO EXCEPTIONS 

0 0 
0 0 
0 0 
~ 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 
~ NlA 

LAB (WORK ORDER) # /,)(2 2 50? 

PAGE: --.1 OF a" 
COOLER: \ OF __ .....:2=.-'--____ ~-

coc# ____ =~------------------------
SDG# 
DATE·~/=TI~M~E~R~E~C=EI~V=ED~:----~=)~·i79~-3~9~-Q7q~tf-~i:~----

DELIVERED BY: b Ji P x 
RECEIVED BY: "'!0 __ , 
L1MS ENTRY BY: k?c... 
L1MS REVIEW BY I PM:._--<AJ'-:.>.;::::'--__________ _ 

COMMENTS RESOLUTION 

0"" l') ra ...... ~..,{ VO~~A M kK .... o1':T.l[.(1 rt".:;,_(l·eLll\~"· 
i,:;..,L."' ..... -!ott? f, 1"'" c -e.=f vc.-lt, 

TEMP BLANK TEMP (.C)= _ 2:. ,'"5 

COOLER TEMP (·C )= NA 

(RECORD COOLER TEMP ONLY IF TEMP BLANK IS NOT PRESENT) 

13. ANALYTICAL PROGRAMS {CIRCLE ONE) COMMERCIAL CLP HAZWRAP ~ACOE AFCEE OTHER (STATE OF ORIGIN): 

LOG -IN NOTESI11: 

~~111 Uselhls space (and .dd~lo,"al sheets W necessary) 10 documenl samples Ihal are received broken or c:ompromised, C-Q.C discrepancies, radiation checks, residual chlorine che(:k, resulls of pH 
check K . ·ired. If .ampl"s required pH adjustmenl, record volume and type of preseNalive • '. \ 



~ 

KA TA.() ANALYTICAL SERVICES, INC. 
SAMPLE RECEIPT CONDITION REPORlT 
Tel. (207) 874-2400 
Fax (207) 775-4029 

CLIENT: Ie h.c.I 9 c.}=:" ;oC -c 

PROJECT: C(1JL- [~~ 

YES 

1. CUSTODY SEALS PRESENT 1 INTACT? III 
2.CHAIN OF CUSTODY PRESENT IN THIS COOLER? [J 

3. CHAIN OF CUSTODY SIGNED BY CLIENT? li:r-
4. CHAIN OF CUSTODY MATCHES SAMPLES? lir 
5. TEMPERATURE BLANKS PRESENT? I;;;J 
6. SAMPLES RECEIVED AT 4"1; +1- 2? iiI 
® ICE PACKS PRESENT ('Y:hr N? 

7. VOLATILES FREE OF HEADSPACE? Cl 
8. TRIP BLANK PRESENT IN THIS COOLER Cl 
9. PROPER SAMPLE CONTAINERS AND VOLUME? li:1--
10. SAMPLES WITHIN HOLD TIME UPON RECEIPT? li:r 
11. SAMPLES PROPERLY PRESERVED(1)? CSa---

12. CORRECTIVE ACTION REPORT FILED? CI 

f 
LAB (WORK ORDER) # I.) I? '2.5O? =' 

() 
PAGE: 1, OF ~ 

COOLER: :k OF Z, 

COC#. 
SDG#:~~:~~~=-__ ~~~~~;~ ______ _ 
DATE/TIME RECEIVED:s;.-lq.q'l Q'I4S: 
DELIVERED BY: '\;.J E x 
RECEIVED BY: ~ 
LlMS ENTRY BY: kt. 
LlMS REVIEW BY / PM:._..,I.4!2'1oL'<"'--______________ __ 

NO EXCEPTIONS 

~ 0 
COMMENTS RESOLUTION 

Ia 0 
0 0 
0 0 
0 0 TEMP BLANK TEMP (OC)= .~ . z.. 
0 0 COOLER TEMP ("C )= NA 

(RECORD COOLER TEMP ONLY IF TEMP BLANK IS NOT PRESENT) 

0 Ii¥-
0 Ul--- 1&J: 
0 0 
0 0 
0 0 
~ NIA 

13. ANALYTICAL PROGRAMS (CIRCLE ONE) COMMERCI!IL CLP HAZWRAP~COE AFCEE OTHER (STATE OF ORIGIN): 

LOG - IN NOTES(1): 

"'iJ1) Use1h1s space (and addiUon"lsheets W necessary) to document samples that are received broken or compromised, C-O-C discrepanCies, radiation checks, residual chlorine check, results of pH 
check W""Iulred. If samples ""Iuired pH adjustment, reconj volume and type of preservative added. 



Katahdin 
" I) I 

Purchase Order # 

. Bt11(H diflelJ!Ol than above) 

:::~~i20~AO.:I 
; V{estbioOIc; ME 0<1098 
'T.I: (267) 874-2480 
'Faid2b7) 775_ 

Proj. Name I No; 

. Add"'SS 

a ClIeiir", 

VHAlN ofVlJSTUIJY, 

PLEASE PRINT IN PEN ;', Pagedal $... 
Phone;# ' 

(Lt.73 )4S3-QQeo ) 

State ,&Q, 
Katahdin Quote # 

. L~-' 

By: Date' 



Katahdin 
\" \ j ) 1 I, \ I "I h \ [, I " 

Client 

PUichaS6 Order # 

Bill (if different than above) 

.rnJ ..... v .... "J .... VdU ." ... j 

p.o. Box 720 
Westbrook, ME 04098 
Tel, (207) 874-2400 
Fax: (207) 7754029 

LHAIN or LlJSTUUY 

PLEASE PRINT IN PEN Page ,;z 01 d 
Fax # 

Proj. Name I No. Katahdin Quote # 

Address 

Sampler (Prinll Sign) 

~ LAB USE ONLY I WORK ORDER.: \.I-) f' Z ;5 () 2- . 
KATAHDIN PROJECT MANAGER 

REMARKS: . 

~j 1~ 1 SHIPPING INFO: o FED EX o UPS o CLIENT 

~1 
,~-

AIRBILLNO: 

~~i ciS 
TEMP~C n TFMPRI ANK n !NTACT II U,.... .... 'U .... a ........ 

-.i~ Ijd 
'--' ,,"VI "",,,,,,",1 

!,~ 
* Sample Description Date I Time Matrix No. of ~ •. '~ ~m I' 

coll'd Cnlrs. ~. 

~~::; L'Bblo- DL-f05 5L, e I 11'55' U 5 X ~ 
338 L"OO 1-0364 sJ,all/45 s 5 X X 

DYTL.bOIOY 5J;, I J51~ W d X 
_ 1)1 E.Dolb\ s/I'~/ H/)5 ~ .;l... X X X 

~.~ll='oclD\ !5ne I lito ~ .2. )( ?< X-
I 
I 
I 
I 
I 
! 
I 
I 
I 
I 
/ 

I I I 
, 

"" 

--.Ji hed By: (Signalure) 

~;. I;;~ 
~ived By: (Signalure) Relinquished By: (Signature) 

c.. ~ E" 
B09{·tRl,,~W1L, -

'D';;[ I Time ~elinqu hed By: (Signalure) 

, RMSQURCE INC. 'It (201) 82-33 
AM , CHN-OF-CSltl'I" " 

Received By: (Signalure) Relinquished By: (Signalure) 

l 
11 
,D.'.~ 

~ 
• • 

iL) 
[) 

Date I Time Received By: (SignaIUr~) 
!;>I -'/" 

~"'",,\\_ ,I :,'b~ . o'l'tS ----
Date I Time Recei~'BY: (Signalure) 

~ 
ORIGINAL 



.£\...AJ.IUl.LJ.L.L~ .IU~.8.l..Il. -.1.- ,1.\";.8.l..I ~1!i.tC. V J.\";I!i~, J..L-.\';U.t(..t"U.tU\',L"J:!il) 

New England-ME Laboratory (207) 874-2400 
CONFIRMATION Page 1 

ORDER NO WP-2502 Project Manager: Andrea J. Colby 
ORDER DATE: 05/19/99 

PHONE: 850/385- 98S' .' 
FAX: 850/385-986c 

DUE: 18 JLJN 
FAC.ID: CNC CHARLESTON 

REPORT TO: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr., Suite 102 
Tallahassee, FL 32308 

INVOICE: ACCOUNTS PAYABLE PHONE: 412/921-7090 
TETRA TECH NUS, INC. PO: N7912-P99264 
661 ANDERSEN DRIVE, FOSTER PLAZA VII 
PITTSBURGH, PA 15220-2745 PROJECT: CTO #68 

SAMPLED BY: CLIENT DELIVERED BY: FEDEX DISPOSE: AFTER 18 JUL 

ITEM LOG NUMBER SAMPLE DESCRIPTION SAMPLED DATEiTIME RECEIVED MATRIX 
1 WP2502-1 34SLB01-0203 18 MAY 0935 19 MAY SL 

WP2502-2 32SLB02-0506 18 MAY 0820 
WP2502-3 32SLB04-0506 ' Q M"V (lQ'"ln 

~u ,'J.,r.>. ... v v -' v 

WP2502-4 32SLB01-0506 18 MAY 0810 
WP2502-5 32SLB03-0506D 18 MAY 0850 
WP2502-7 34SLB02-0304D 18 MAY 1010 
WP2502-9 34SLB02-0304 18 MAY 1010 
WP2502-l0 34SLB04-0304 18 MAY 0950 
WP2502-12 33SLB04-0304D 18 MAY 1220 
WP2502-13 33SLB04-0304 18 MAY 1220 
WP2502-14 33SLB06-0405 18 MAY 1155 
WP2502-15 33SLBOI-0304 ' Q T\lT7\ V "1 1 A t:: 

~u l·tr:I. ... .L..L.. -' 

DETERMINATION METHOD QTY PRICE AMOUN', 
Solids-Total Residue (TS) CLP/CIP SO 12 0.00 0.00 
Volatile Organics by 8260B SW8260 12 85.00 1020.00 
Polynuclear Aromatic Hydrocarbons EPA 8270 12 135.00 1620.00 

TOTALS 12 220.0'0 2640.00 

LOG NUMBER SAMPLE DESCRIPTION SAMPLED DATEiTIME RECEIVED MATRIX 
2 WP2502-16 32SLB09-0506 18 MAY 0840 19 MAY SL 

WP2502-17 34SLB05-0203 18 MAY 0958 
TATD')t::n') _1 Q 
n .... ~-'v" ......... 33SLB08-0405 18 MAY 1205 

DETERMINATION METHOD QTY PRICE AMOUNT 
Solids-Total Residue (TS) CLP/CIP SO 3 0.00 0.00 
Volatile Organics by 8260B SW8260 3 85.00 255.00 
Polynuclear Aromatic Hydrocarbons EPA 8270 3 135.00 405.00 
Wet Lab Subcontract 3 110.00 330.00 

TOTALS 3 330.00 990.00 

LABORATORY ORDER CONTINLJED ON PAGE 2 
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New England-ME Laboratory (207) 874-2400 
CONFIRMATION Page 2 

ORDER NO WP-2502 

R~T TO: Paul Calligan 
Tetra Tech NUS 

INVOICE: 

1401 OVen Park Dr., Suite 102 
Tallahassee, FL 32308 

ACCOUNTS PAYABLE 
TETRA TECH NUS, INC. 

Project Manager: Andrea J. Colby 
ORDER DATE: 05/19/99 

PHONE: 850/385-9899 
FAX: 850/385-9860 

DUE: 18 JLTl'i 
FAC.ID: CNC CHARLESTON 

PHONE: 412/921-7090 
PO: N7912-P99264 

661 ANDERSEN DRIVE, FOSTER 
PITTSBURGH, PA 15220-2745 

PLAZA VII 
PROJECT: CTO #68 

SAMPLED BY: CLIENT DELIVERED BY: FEDEX DISPOSE: AFTER 18 JUL 

LOG NUMBER SAMPLE DESCRIPTION SAMPLED DATE/TIME RECEIVED MATRIX 
3 WP2502-19 04TLOOI04 03 MAY 1515 19 MAY SL 

DETERMINATION METHOD Q'T'V PRTCR 1I1VlOUNT 
Volatile Organics by 8260B SW8260 1 85.00 85.00 

LOG NUMBER SAMPLE DESCRIPTION SAMPLED DATELTIME RECEIVED MATRIX 
4 WP2502-20 01EOOI0l 18 MAY 1405 19 MAY AQ 

WP2502-21 01FOOI0l 18 MAY 1400 

DETERMINATION METHOD O'T'V PRH'R 1I1Vln l.TI\!T 
Volatile Organics by 8260B SW8260 2 75.00 150.00 

LOG NUMBER SAMPLE DESCRIPTION SAMPLED DATELTIME RECEIVED MATRIX 
5 WP2502-6 34SLB03-0304 18 MAY 1025 19 MAY SL 

WP2502-8 32SLB03-0506 18 MAY 0850 
WP2502-11 33SLB05-0304 18 MAY 1235 

DETERMINATION METHOD QTY PRICE AMOUNT 
SolidS-Total Residue (TS) CLP/CIP SO 3 O. (!O 0.00 
Volatile Organics by 8260B SW8260 3 85. r·o 255.00 
Polynuclear Aromatic Hydrocarbons EPA 8270 3 135. _ 0 405.00 
Wet Lab Subcontract 3 135.00 405.00 
Total Combustible Organics ASTM D2974 3 30.00 90.00 

TOTALS 3 385.00 1155.00 

LABORATORY ORDER CONTINUED ON PAGE 3 

AI/ r.lfulQ:; 
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New England-ME Laboratory (207) 874-2400 
CONFIRMATION Page 3 

ORDER NO WP-2502 

REPORT TO: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr., Suite 102 
Tallahassee, FL 32308 

INVOICE: ACCOUNTS PAYABLE 
TETRA TECH NUS, INC. 

PLAZA VII 

Project Manager: Andrea J. Colby 
ORDER DATE: 05/19/99 

PHONE: 850/385-98-" 
FAX: 850/385-98, 

DUE: 18 JUN 
FAC.ID: CNC CHARLESTON 

PHONE: 412/921-7090 
PO: N7912-P99264 

661 ANDERSEN DRIVE, FOSTER 
PITTSBURGH, PA 15220-2745 PROJECT: CTO #68 

SAMPLED BY: CLIENT DELIVERED BY: FEDEX 

ORDER NOTE: QC-IV NFESC-D 
DD(KAS007QC-DB3) 

REPORT COPY: MS. LEE LECK 
TETRA TECH NUS 
FOSTER PLAZA 7 
661 ANDERSEN DR. 
PITTSBURGH,PA 15220 
REPORT & DISK 

INVOICE: With Report 

AJC/BKR/WEST.AJC(dw) 

DISPOSE: AFTER 18 JUL 

TOTAL ORDER AMOUNT $5,020.0' 
This is NOT an Invoi 

06-14Please contact KATAHDIN ANALYTICAL SERVICES promptly if you have any questi 
~(d---
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Report Note 

# 

$ 

E 

J 

0-1 

0-13 

0-2 

KATAHDIN ANALYTICAL SERVICES 
Summary of Report Notes 

Note Text 

OJ' flag denotes surrogate compound recovery is out of criteria. 

'$' flag denotes surrogate compound recovery Is out of criteria. Re-extraction or re-anatysls confirmed matrix 
interference. 

'E' flag indicates an estimated value. The analyte was detected in the sample at a concentration greater than the 
standard calibration range. 

'J' flag denotes an estimated value less than the Laboratory's Practical QUantltation Level. 

Sample dilution required due to matrix Interference, sample viscosity or other matrix-related problem; therefore, 
standard laboratory Practical Ouant~ation Level (PQL) could not be achieved. 

Intemal standard area(s) are out of criteria. Reanalysis contirrnecimatrlx interference. 

Sample dilution required for quantitation of one or more target anatytes; therefore, standard laboratory Practical 
Ouant~tlon Level (POL) could not be achieved. 

Page 1 of 1 

4000044 



Katahdin 
\ '" \ I) I H \f 'f I ,I' I 

Report Note 

# 

DL 

J 

0-1 

0-13 

Note Text 

KATAHDIN ANALYTICAL SERVICES 
Summary of Report Notes 

'#' flag denotes surrogate compound recovery is out of criteria. 

'DL' flag denotes inability to calculate surrogate recovery due to sample dilution. 

'J' flag denotes an estimated value less than the Laboratory's Practical Quantitation Level. 

Sample dilution required due to matrix interference, sample viSCOSity or other matrix-related problem; 
therefore, standard laboratory Practical Quantitation Level (Pal) could not be achieved. 

Internal standard area(s) are out of criteria. Reanalysis confirmedmatrix interference. 

Page 1 of 1 

2000021 



CLIENT: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr .• Suite 102 
Tallahassee. FL 32308 

wrC#: CNC QlARLESIQiJ 

SAMPLE DESCRIPTICN 

Solids-'Ibtal Residue (TS) 

Lab Number : WP-2502-2 
Report Date: 07/19/99 
PO No. N7912-P99264 
Proj ect cro #68 

REPCRT OF ANALYTICAL RESULTS Page 2 of 18 

SAMPLED BY SAMPLED 0= RECEIVED 

Solid CLIENT 05/18/99 05/19/99 

RESULT WITS DF "PQL ME.THJD ANALnED BY IDlES 

88. we % 1.0 0.10 CLP/CIP sew OS/20/99 JF 1 

" FQL (Practical c;uantitation Level) represents lalxlratory reporting limits and may not reflect sarrple­
specific reporting limits. Sarrple-specific limits are indicated by results annotated with '<' values. 

(1) Sarrple Preparation on 05/19/99 by JF 

07/19/99 

LJO/baeajc(dw)/msm 
PE19TSSO 
CC:M'l.LEELECK 

TE."IRA TErn NUS 
FOSTER PLAZA 7 
661 ANDERSEN DR. 

:I~tl (:"UI1II" Ro,ld :\u. i 
1'.0, !\m:':'lU. \'f~Hhrtl<lk, ~IE U<iO'>S 
l;·]; (.:!U7) H:'4·1-l00 fax: WI;) 7"''5_4029 

h r 11':lll.lf;1hdinl.! b.cum 

110 \Vest Road No. 5. l'urt.~mouth, NH 03801 
Tel; (603) 431-5777 Fax: (603) 436-3356 

0000057 



\ N \ I) I I \ \ I ~ I I( \ I, I , 

Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Or. 

Suite 102 
Tallahassee, FL 32308 

Proj, 10: CNC CHARLESTON 

Sample Description 

32SLB02-0506 

Compound 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANiHENE 

PYRENE 

BENZO[A]ANTHRACENE 

CHRYSENE 

BENZO[BjFLUORANTHENE 

BENZO[KjFLUORANTHENE 

BENZO[AjPYRENE 

INOENO[1,2,3-COjPYRENE 

OIBENZ[A,H]ANTHRACENE 

BENZO[G,H,ljPERYLENE 

NITROBENZENE-05 

2-FLUOROBIPHENYL 

TERPHENYL-014 

Report Notes: J, OL, 0-1 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 

Report Date: 

PO No.: 

Project: 

% Solids: 

Method: 

WP2502-2 

WP2502 

7/19/99 

N7912-P99264 

CTO 1168 

88 

EPA 8270 
Date Analyzed: 7/8/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext Method Analyst 

SL 5/18/99 5/19/99 5/29/99 OPO EPA 3550 KRT 

Sample Method 

R.,.sult Units OF Pel!.. PCL 

<36000 ug/Kg 110 36000 330 

J29000 ug/Kg 110 36000 330 
<36000 uglKg 110 36000 330 

<36000 uglKg 110 36000 330 
<36000 ug/Kg 110 36000 330 

<36000 U91K9 110 36000 330 
<36000 ug/Kg 110 36000 330 

..::36000 "nJl(n 110 36000 330 WtI!",tI! 

<36000 ug/Kg 110 36000 330 
<36000 uglKg 110 36000 330 

<36000 ug/Kg 110 36000 330 
<36000 ug/Kg 110 36000 330 

<36000 uglKg 110 36000 330 

<36000 ug/Kg 110 36000 330 

<36000 uglKg 110 36000 330 

<36000 uglKg 110 36000 330 

<36000 ug/Kg 110 36000 330 

OL % 110 

OL % 110 

OL % 110 

Page 1 of 1 
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lll..; Katahdin 
':"~l)IL,\r ~fl\l<" 

Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Sutte 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

32SLB02-0506 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

D!BRQMOFlUQROMETHANE 

1,2-DICHLOROETHANE-D4 

-OLUENE-D8 

r-BROMOFLUOROBENZENE 

leport Noles: J, E, II 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Dale: 

PONo.: 

Project: 

% Solids: 

Method: 

WP2502-2 

WP2502 

6/26199 

N7912-P99264 

CTO#68 

88 

SW8260 

Dale Analyzed: 6/1/99 

Matrix Sampled Date Rec'dDate Ext. Dale Ext'd By Ext. Method Analyst 

SL 5116199 5119/99 6/1/99 KRT 5030 KRT 

Sample Melhod 

ResuH Units DF PQL PQL 

<5 ugIKg 1.0 5 5 

<5 ugIKg 1.0 5 5 

<5 ugIKg 1.0 5 5 
120 ugIKg 1.0 5 5 

E880 ugIKg 1.0 5 5 

<5 ugIKg 1.0 5 5 

J4 ugIKg 1.0 5 5 

105 % 1.0 
103 % 1.0 

109 % 1.0 

#198 % 1.0 

Page 1 of 1 

0000003 



tv Knahdin 
':'I<~\'II!\f 'fl\I.I-

Client: Paul Calligan 

Tetra Tech NUS 

1401 OVen Paik Di. 
Su~e 102 

Tallahassee, FL 32308 

Proj, ID: CNC CHARLESTON 

Sample Description 

32SLB02-0506 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

1,2-DICHLOROETHANE-D4 

TOLUENE-D8 

P-BROMOFLUOROBENZENE 

Report Noles: 0-2,0-1 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 
D .......... n_+ ... ",OPt""'· ..... ...-. 

PONo_: 

Project: 

% Solids: 

Melhod: 

WP2502-2DL 

WP2502 

6f25l00 

N7912-P99264 

CTO#68 

88 

SW8260 

Dale Analyzed: 6/1199 

Matrix Sampled Date Rec'd Date Exl, Date Ext'd By Ext, Method Analyst 

SL 5118/99 5119199 611199 KRT 5030 KRT 

Sample Melhod 

Resun Units OF PQL PQL 

<750 uglKgdrywt 150 750 5 

<750 uglKgdrywt 150 750 5 

<750 uglKgdrywt 150 750 5 

1800 uglKgdrywt 150 750 5 

13000 uglKgdrywt 150 750 5 

<750 uglKgdrywt 150 750 5 
<750 uglKgdrywt 150 750 5 

88 % 150 

89 % 150 

87 % 150 

130 % 150 

Page 1 of 1 
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CLIENT: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr., Suite 102 
Tellahassee, FL 32308 

WICII: mc 0lARLES'KN 

SAMPLE DESCRIPI'ICN 

32SLB04-0506 

Solids-Total Residue (TS) 

Lab Number : WP-2502-3 
Report Date: 07/19/99 
PO No. N7912-P99264 
Proj ect em #68 

REPCRT OF ANALYTICAL RESULTS Page 3 of 18 

Sl'MPLED BY Sl'MPLED DATE RECEIVED 

Solid 05/18/99 05/19/99 

RESULT WITS OF 'PQL ME:IHJD ANAL'lZED BY IDI'ES 

88. we%' 1.0 0.10 CLP/ClP sew OS/20/99 JF 1 

* PQL (Practical (jJantitation Level) represents laboratory reporting limits and nay mt reflect sanple­
specific reporting limits. Sanple-specific limits are indicated by results annotated with '<' values. 

(1) Sarrple Preparation on 05/19/99 by JF 

07/19/99 

IJO/baeajc (dw) /msm 
PE19TSSO 
CC: MS. LEE LECK 

TEIRA TErn NUS 
POSTER PLAZA 7 
661 ANDERSm DR. 

,l.:!()CUlIl1l1-I{ .. , .. 1 t'\,,_ 'i 
1'.0. 1\0,,"'72U. \V':'lhnwk. ~lE n-iU9S 
To:!: (107) x74-2.:l00 fax: (2U:') 7"7'5-402') 

htll':llbt,thdinhh.cum 

210 WCSt Road No. S, PortSmouth, NH 03801 
Ttl: (603) 431-5777 fax: (603) 4}6.3356 
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Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Suite 102 

Tallahassee, FL 32308 

Pro). ID: CNC CHARLESTON 

Sample Description 

32SLB04.Q506 

Compound 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

PYRENE 

BENZOIA)ANTHRACENE 

CHRYSENE 

BENZOIB)FLUORANTHENE 

BENZOIK)FLUORANTHENE 

BENZO[A)PYRENE 

INDENO[1,2,3-CD)PYRENE 

DIBENZ[A,H)ANTHRACENE 

BENZO[G,H,I)PERYLENE 

NITROBENZENE-DS 

2-FLUOROBIPHENYL 

TERPHENYL-D14 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PO No. : 

Project: 

0/0 Solids: 

Method: 

WP2S02-3 

WP2502 

7/19199 

N7912·P99264 

CTO#68 

88 

EPA 8270 

Date Analyzed: 713199 

Matrix Sampled Date Rec'd Date Ext Date Exfd By Ext Method Analyst 

SL S/18/99 S/19/99 S129199 DPD EPA3SS0 KRT 

Sample Method 

Result Units DF PQL PQL 

<360 uglKg 1.1 360 330 

<360 uglKg 1.1 360 330 

<360 ug/Kg 1.1 360 330 

<360 ug/Kg 1.1 360 330 

<360 uglKg 1.1 360 330 

<360 uglKg 1.1 360 330 

<360 uglKg 1.1 360 330 

<360 ug/Kg 1_1 360 330 

<360 ug/Kg 1.1 360 330 

<360 uglKg 1.1 360 330 

<360 ug/Kg 1.1 360 330 

<360 ug/Kg 1.1 360 330 

<360 uglKg 1.1 360 330 

<360 ugtKg 1.1 360 330 

<360 ug/Kg 1.1 360 330 

<360 ug/Kg 1.1 360 330 

<360 ug/Kg 1.1 360 330 

S9 % 1.1 

62 % 1.1 
64 % 1.1 

Page 1 of 1 
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Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Su~e 102 

Tallahassee, FL 32308 

ProJ.IO: CNC CHARLESTON 

Sample Description 

32SLB04-0506 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

D!BROMOFLUOROMETHP..NE 
1,2-DICHLOROETHANE-D4 

lLUENE-D8 

,'-BROMOFLUOROBENZENE 

,port Notes: J 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 

Report Date: 

PO No. : 

Project: 

% Solids: 

Method: 

WP2502~ 

WP2502 

6125199 

N7912-P99264 

CTO#68 

88 

SW8260 

Date Analyzed: 5/27/99 

Matrix Sampled Date Roc'dDate Ext. Date Ext'd By Ext. Method Analyst 

SL 5/18199 5119199 5/ZT199 JSS 5030 JSS 

Sample Method 

Result Units n~ b~' ft~, 

wr r_ r_ 

<7 ugIKg 1.5 7 5 

<7 ug/Kg 1.5 7 5 

<7 uglKg 1.5 7 5 

<7 uglKg 1.5 7 5 

J4 uglKg 1.5 7 5 

<7 ug/Kg 1.5 7 5 

<7 uglKg 1.5 7 5 

88 % '" ,." 
86 % 1.5 

92 % 1.5 

86 % 1.5 

Page 1 of 1 
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CLIENT: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr., Suite 102 
Tallahassee, FL 32308 

WIC#: mc OlARLESTCN 

SAMPLE DESCRIPTICN 

32SLB01-0506 

PARl\ME'I'ER 

Solids-Total Residue (TS) 

Lab Number : WP-2502-4 
Report Date: 07/19/99 
ro No. N7912-P99264 
Project em #68 

REPCRT OF ANlILYTICAL RESULTS Page 4 of 18 

MATRIX SAMPLED BY SAMPLED DATE RECEIVED 

Solid CLIENT 05/18/99 05/19/99 

RESULT UNITS DF *PQL MIITHOD ANlIL= BY 

86. wt % 1.0 0.10 CLP/CIP sew OS/20/99 JF 1 

* IQL (Practical Quantitation Level) represents lalxlratory repcrting limits and may not reflect sarrple­
specific repcrting limits. Sample-specific limits are indicated by results annotated with '<' values. 

(1) Sarrple Preparation On 05/19/99 by JF 

07/19/99 

LJO/baeajc(dw)/msm 
PE19TSSO 
CC:MS.LEELECK 

'IE'IRA TEOi NUS 
FDSTER PLAZA 7 

661 ANDERSEN DR . 

.. -iu COUIl1~' 1t1'.ld ;'\u_ 'i 
P.O, HUl> :!(J. \'\·~·,[bro(lk. :-OlE 040')8 
Tel: 120"1) 11",1-2400 fax: (107) 775-4029 

h[[I':llkaf~hdinl.lh.c(l11l 

l\OWcsf Road No. 5.I'orumouth. NH 03801 
Tc:1: (603) 431-5777 Fax: (603) 436-3356 

0000059 



Katahdin 
\ N ~ l' I 1\ \ I \t I .. I ( I , 

Client: Paul Calligan 
Tetra Tech NUS 

1401 Oven Perk Dr. 
Suite 102 

Tallahassee. FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

32SLB01-0506 

Compound 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANIHENE 
DYRENE 

ENZOIA]ANTHRACENE 

CHRYSENE 

BENZOIBjFLUORANTHENE 

BENZOIKJFLUORANTHENE 

BENZOIAjPYRENE 

INOENOI1,2,3-CO]PYRENE 

OIBENZ{A,H]ANTHRACENE 

BENZOIG,H,ljPERYLENE 

NITROBENZENE-OS 

2-FLUOROBIPHENYL 

TERPHENYL-014 

rloport Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 
R,.n""rt n,.t .. · "-,--" ----
POND.: 

Project: 

% Solids: 

Method: 

WP2S02-4 

WP2S02 

7/19/99 

N7912-P99264 

CTO#68 

86 

EPA 8270 

Date Analyzed: 7/6/99 

Matrix Sampled Date Rec'd Date Ext Date Ext'd By Ext. Method Analyst 

SL SI18199 S/19/99 5129/99 OPO EPA3SS0 KRT 

Sample Method 

Resuit Units OF PQL POL 

<400 ug/Kg 1.2 400 330 

<400 ug/Kg 1.2 400 330 

<400 ug/Kg 1.2 400 330 

<400 ug/Kg 1.2 400 330 

<400 ug/Kg 1.2 400 330 

<400 ug/Kg 1.2 400 330 

<400 ug/Kg 1.2 400 330 

~OO ugfr<g i.2 400 330 
<400 uglKg 1.2 400 330 

<400 ug/Kg 1.2 400 330 

<400 uglKg 1.2 400 330 

<400 uglKg 1.2 400 330 

<400 ug/Kg 1.2 400 330 
<400 uglKg 1.2 400 330 

<400 uglKg 1.2 400 330 

<400 uglKg 1.2 400 330 

<400 uglKg 1.2 400 330 

76 % 1.2 

78 % 1.2 

86 % 1.2 

Page 1 of 1 
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N~ 
':-"~\\II!\I 'fl\[II' 

Client: Paul Calligan 

Tetra Tech NUS 

; 401 Oven Park Dr. 

Sune 102 

Taliahassee, FL 32308 

Proj.ID: CNC CHARLESTON 

Sample Description 

32SLB01.0506 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

1,2-DICHLOROETHANE-D4 

TOLUENE-D8 

P-BROMOFLUOROBEN2ENE 

Report Noles: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

PONo,: 

Project: 

% Solids: 

WP25024 

WP2502 

6125199 
N7912-P99264 

CTO#68 

86 

Method: SW8260 

Date Analyzed: 5/27199 

Matrix Sampled Date Rec'dDate Ext. Date Ext'dBy Ext. Method Analyst 

SL 5I1B/99 5119/99 5127199 JSS 5030 JSS 

Sample Method 

Result Units OF PQL PQL 

<6 uglKg 1.2 6 5 
<6 uglKg 1.2 6 5 
<6 uglKg 1.2 6 5 

<6 uglKg 1.2 6 5 
<6 ugIKg 1.2 6 5 
<6 ugIKg t.2 6 5 
<6 uglKg 1.2 6 5 
90 % 1.2 

87 % 1.2 

78 % 1.2 

67 % 1.2 

Page I of 1 
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/If..; Katahdin 
''''~!~ II' \1 ~fl\l<I~ 

Client: Paul Calligan 
Tetra Tech NUS 

1401 Oven Park Dr. 

Sufte 102 

Taliahassee, FL 32308 

Proj.ID: CNC CHARLESTON 

Sample Description 

32SLB01.Q5Q6 

Compound 

BENZENE 

TOLUENE 

1,2·DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

1,2·DICHLOROETHANE·D4 

'OLUENE-D8 

P·BROMOFLUOROBENZENE 

(eport Notes: $ 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

lab Number: 

SOG: 
Report Date: 

PONo.: 

Project: 

% Solids: 

Method: 

WP2502-4RE 

WP2502 

6126/99 

N7912·P99264 

CTO#68 

86 

SW8260 

Date Analyzed: 5129/99 

Malrix Sampled Date Rec"d Date Ext. Date Ext'd By Ext. Method Analyst 

SL 5118/99 5119199 5129199 KRT 5030 KRT 

Sample Method 

Re$Y~ Unft.s DF PQL "no 
r~~ 

<6 ugIKg 1.1 6 5 
<6 ugIKg 1.1 6 5 
<6 ugIKg 1.1 6 5 
<6 ugIKg 1.1 6 5 
<6 ug/Kg 1.1 6 5 
<6 ugIKg 1.1 6 5 
<6 ugIKg 1.1 6 5 
74 % 1.1 
73 % 1.1 

$60 % 1.1 

$44 % 1.1 

Page 1 of 1 
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CLIENT: Paul calligan 
Tetra Tech NUS 
1401 Oven Park Dr., SUite 102 
Tallahassee, FL 32308 

Lab Number : WP-2S02-S 
Report Date: 07/19/99 
PO No. N7912-P99264 
Project em #68 

WIC#:(NCCHIIRLESTCN REPCRT OF ANALYTICAL RESULTS Page Sof 18 

SAMPLE DFSCRIPTICN SAMPLED BY SAMPLED DATE RECEIVED 

32SLB03-0S06D Solid CLIENT 05/18/99 05/19/99 

PAR.Z\ME'IER RESULT UNITS DF *PQL MEIHJD ANAL= BY NOI'ES 

Solids-Total Residue (TS) 87. wt % 1.0 0.10 CLP/CIP SOW OS/20/99 JF 1 

* PQL (Practical QJantitation Level) represents laboratory reporting limits and may not reflect sanple­
specific reporting limits. Sanp1e-specific limits are indicated by results annotated with '<' values. 

(1) Sanple Preparation on OS/19/99 by JF 

07/19/99 

LJO/baeajc(dw)/msm 
PE19TSSO 
cc:MS. LEELECK 

TEIRA TErn NUS 
POSTER PlAZA 7 
661 ANDERSEN DR . 

.'I-ilJ (:"UI111" Ro,,,! ;-.:".; 
P.O. lIux· 71(1. \\'':~Ihr"uk. ;>'IE lJoiO'J8 
Td; C!07) 1'!7<j·,}j(lO Fax: (.!tl7) 775-4019 

110 \X'esl ~d No. 5. I'ornnwulh, NH 03801 
Tel: (603) 431-5777 Fax: (603) 436-33% 

0000060 



Katahdin 
\N~l\IHU \tl-~I'I' 

Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Su~e 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

32SLB03-0506D 

Compound 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FlUORANTHENE 
PYRENE 

,NZO[AjANTHRACENE 

CHRYSENE 

BENZO[BjFLUORANTHENE 

BENZO[KjFLUORANTHENE 

BENZO[AjPYRENE 

INDENO[I.2,3-CDjPYRENE 

DIBENZ[A,HjANTHRACENE 

BENZO[G,H.ljPERYLENE 

NITROBENZENE-05 

2-FLUOROBIPHENYL 

TERPHENYL-DI4 

.eport Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 
PONo,: 

Project: 

% Solids: 

Method: 

WP2502-5 

WP2502 

7/19199 

N7912-P99264 

CTOfl68 

87 

EPA 8270 

Date Analyzed: 7/6199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

SL 5/18199 5119/99 5/29199 DPD EPA 3550 KRT 

Sample Method 

Resu!t Units ~~ PQL PQL ~r 

<360 ugtKg 1.1 360 330 

<360 ug/Kg 1.1 360 330 

<360 uglKg 1.1 360 330 

<360 ugtKg 1.1 360 330 

<360 ugtKg 1.1 360 330 

<360 ug/Kg 1.1 360 330 

<360 ugtKg 1.1 360 330 

<360 ug/Kg .. 360 330 .. , 
<360 uglKg 1.1 360 330 

<360 uglKg 1.1 360 330 

<360 uglKg 1.1 360 330 

<360 ug/Kg 1.1 360 330 

<360 ug/Kg 1.1 360 330 

<360 uglKg 1.1 360 330 

<360 ug/Kg 1.1 360 330 

<360 ug/Kg 1.1 360 330 

<360 ug/Kg 1.1 360 330 

64 % 1.1 

58 % 1.1 

70 % 1.1 

Page 1 01 1 
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Client: Paul Calligan 

Tetra Tech NUS 

1401 O ... '8n Park Dr. 

sun. 102 

Tallahassee, FL 32308 

Proj. ID: CNC CHARLESTON 

Sample Description 

32SLB03-0506D 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

1,2-DICHLOROETHANE-D4 

TOLUENE-D6 

P-BROMOFLUOROBENZENE 

Report Notes: J 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PONo.: 

Project: 

% Solids: 

Method: 

WP2502-5 

WP2502 

6125199 

N7912-P99264 

CTO#68 

67 

SW6260 

Date Analyzed: 5127199 

Matrix Sampled Date Rec"dDate Ext. Date Ext'd By Ext. Method Analyst 

SL 5/16199 5119199 5/27199 JSS 5030 JSS 

Sample Method 

Resliii Uni'"LS ft~ PQL PQL ur 

<6 uglKg 1.3 6 5 

<6 ugIKg 1.3 6 5 
<6 uglKg 1.3 6 5 
<6 uglKg 1.3 6 5 

J6 ug/Kg 1.3 6 5 

<6 uglKg 1.3 6 5 
<6 uglKg 1.3 6 5 
95 % . ~ 

,.~ 

B6 % 1.3 

94 % 1.3 

63 % 1.3 

Page 1 of 1 
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CLIENT: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr., SUite 102 
Tallahassee, FL 32308 

Lab Nurrber : WP-2502-8 
Report Date: 07/19/99 
PO No. N7912-P99264 
Project cro #68 

WIC#:CNCCHl\RLESrCN REPCRT OF ANALYTICAL RESULTS Page 17 of 18 

SJ\MPLE DESCRIPTICN 

. 32SLB03-0506 

SOlids-Total Residue (TS) 
Total a:xrbustible Organics 

SOlid 

RESULT UNITS OF 

84. 
2.6 

wt % 1.0 

wt '" 1.0 

SJ\MPLEO BY 

CLIENT 05/18/99 05/19/99 

*PQL ME'IHCD 

0.10 CLP/CIP SOW OS/20/99 JF 
0.1 AS1M 02974-8 06/07/99 JF 

NOIES 

1 

2 

* PQL (Practical Quantitation Level) represents laboratory reporting limits and way not reflect sarrple­
specific reporting limits. Sarrple-specific limits are irrlicated by results annotated with' <' values. 

(1) Sarrple Preparation on 05/19/99 by JF 
(2) Sarrple Preparation on 06/04/99 by JF 

07/19/99 

lJO/baeajc (dw) /msm 
PE19TSSO 
CC:MS.LEELEO< 

TE'IRA TErn NUS 
FOSTER PlAZA 7 
661 ..1iiJ3ERSBtI BR. 

Vin C"UI1{\" !lu3U No.5 
r.O. "ox' ?ZO, \'\'csthrook. ME 04098 
Tel: (207) 874·2400 Fax: (207) 775·40l9 

11 t I p:11 kaT ahd inhb.C(>m 

210 \'(lest Road No.5, I'ornmourh, NH 03801 
Tel: (603) 431·5777 Fax: (603) 436-3356 
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Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Pari< Dr. 

Suite 102 

Tallahassee, Fl32308 

ProJ. ID: CNC CHARLESTON 

Sample Descrlptlon 

32SlB03-0505 

Compound 

NAPHTHALENE 

2-METHYlNAPHTHAlENE 

ACENAPHTHYlENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 
FLUORANTHENE 

PYRENE 
BENZO[AlANTHRACENE 

CHRYSENE 
BENZO[BjFlUORANTHENE 

BENZO[KlFlUORANTHENE 

BENZO[AjPYRENE 

INDENO[1,2,3-CDjPYRENE 

DIBENZ[A,HlANTHRACENE 

BENZO[G,H,ljPERYlENE 

NITROBENZENE-DS 

2-FLUOROBIPHENYl 

TERPHENYL-D14 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PO No. : 

Project: 

% Solids: 

Method: 

WP2502-8 

WP2502 

7119199 

N7912-P99264 

CTO#68 

64 

EPA 8270 

Date Analyzed: 716199 

Matrix Sampled Date Rec'd Date Ext Date Ext'd By Ext. Method Analyst 

Sl 5/18/99 S119/99 S129199 DPD EPA3SS0 KRT 

Sample Method 

Result Units OF PQL PQL 

<400 ugIKg 1.2 400 330 

<400 uglKg 1.2 400 330 

<400 ugIKg 1.2 400 330 

<400 uglKg 1.2 400 330 
<400 ugIKg 1.2 400 330 

<400 ugIKg 1.2 400 330 

<400 ugIKg 1.2 400 330 
<400 ugIKg 1.2 400 330 
<400 ugIKg 1.2 400 330 
<400 ugIKg 1.2 400 330 
<400 uglKg 1.2 400 330 
<400 uglKg 1.2 400 330 
<400 ugIKg 1.2 400 330 
<400 ugIKg 1.2 400 330 
<400 ugIKg 1.2 400 330 
<400 uglKg 1.2 400 330 

<400 uglKg 1.2 400 330 

S9 % 1.2 
53 % 1.2 
74 % 1.2 

Page 1 of 1 
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N Kltahdin 
'~~))II"I ~fl\III' 

Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Sune 102 

Tallahassee, FL 32308 

ProJ. ID: CNC CHARLESTON 

Sample Description 

32SLB03-0506 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

1,2-DICHLOROETHANE-D4 

:OLUENE-D8 

P-BROMOFLUOROBENZENE 

. Report Notes: $ 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 
POND.: 

Project: 

% Solids: 

Method: 

WP2502-8RE 

WP2502 

6.126.199 

N7912-P99264 

CTO#68 

84 

SW8260 

Date Analyzed: 5/28199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'dBy Ext. Method Analyst 

SL 5118199 5It9/99 5/28199 JSS 5030 JSS 

Sample Method 

Result Units OF PQL peu .. 

<6 ug/Kg 1.3 6 5 
<6 ug/Kg 1.3 6 5 
<6 ug/Kg 1.3 6 5 
<6 ug/Kg 1.3 6 5 
<6 ug/Kg 1.3 6 5 
<6 ug/Kg 1.3 6 5 

<6 ug/Kg 1.3 6 5 

$49 % 1.3 

$45 % 1.3 

$47 % 1.3 

$43 % 1.3 

Pago 1 of 1 
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N KHahdin 
':"<~1'11(\f 'fl\fll' 

Client: Paul Calligan 
Tetra Tech NUS 

1401 Oven Park Dr. 

Su~el02 

Tallahassee, FL 32308 

Proj, 10: CNC CHARLESTON 

Sample Description 

32SLB03-0506 

,.. ____ •• _..1 
.... VlIIJIUUIIU 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 
TOTALXYLENES 

DIBROMOFLUOROMET'rlANE 
1,2-DICHLOROETHANE-D4 

TOLUENE-D8 

P-BROMOFLUOROBENZENE 

Report Notes: $ 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 
PONo,: 

Project: 

% Solids: 

Method: 

WP2502-8 

WP2502 

6.126/99 
N7912-P99264 

CTO#68 

84 

SW8260 

Date Analyzed: S/28199 

Matrix Sampled Date Rec'd Date Ext_ Date Ext'd By Ext_ Method Analyst 

SL 5118199 5119199 S/28199 JSS 5030 JSS 

Sample Method 

Result Ufiiis OF PelL PQL 

<6 ug/Kg 1.1 6 5 
<6 ug/Kg 1.1 6 5 
<6 ug/Kg 1.1 6 5 
<6 ug/Kg 1.1 6 5 

10 ug/Kg 1.1 6 5 
<6 ug/Kg 1.1 6 5 

<6 ug/Kg 1.1 6 5 

i2 % 1.1 
18 % 1.1 

$2 % 1.1 

$5 % 1.1 

Page 1 of 1 
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CLIENT: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr., Suite 102 
Tallahassee, FL 32308 

Lab Number : WP-2502-16 
Report Date: 07/19/99 
PO No. N7912-P99264 
Project CTO #68 

WlC#: mc CllARLESTCN REPCRT OF ANALYTICAL RESULTS Page 13 of 18 

SAMPLE DESCRIPTICN SAMPLED BY SAMPLED DATE RECEIVED 

32SLB09-0506 SOlid CLIENT 05/18/99 05/19/99 

PARAMETER RESULT UNITS . DF *PQL MEIKlD ANAL= BY 

SOlids-Total Residue (TS) 84. wt % 1.0 0.10 CLP/CIP sew OS/20/99 JF 1 

* PQL (Practical Quantitation Level) represents laboratory reporting limits and may not reflect sample­
specific reporting limits. Sample-specific limits are irxUcated by results annotated with '<' values. 

(1) Sarrple Preparation on 05/19/99 by JF 

07/19/99 

LJOjbaeajc(dw)/msm 
PE19TSS1 
CC:MS.LEELECK 

TE'IRA TEO! NUS 
POSTER PLAZA 7 
661 ANDERSEN DR . 

. \40 Counr\' RU.ld N,t. ; 
P.O. (\0);"710. \\'cubrook. ME O<i098 
Tel: (.~07) 874·2400 Fu: (207) 77;-4029 

1'111':llbr:lhdinlah.cClnl 

210 West Road No. 5.I'orunlourh. NH 03801 
Tel: (603) 431-Sm Fax: (G03) 436-3356 
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Katahdin 
\ ['. ~ I ) I I, \! .. t I( \ I < I ' 

Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Suite 102 

Tallahassee, FL 3230B 

Proj. to: CNC CHARLESTON 

Sample Description 

32SLB09-0506 

Compound 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

PYRENE 

BENZO(AjANTHRACENE 

CHRYSENE 

BENZO(B]FLUORANTHENE 

BENZO(K]FLUORANTHENE 

BENZO(A]PYRENE 

INOENO[I,2,3-CO]PYRENE 

OIBENZ[A,HjANTHRACENE 

BENZO[G,H,I}PERYLENE 

NITROBENZENE-05 

2-FLUOROBIPHENYL 

TERPHENYL-OI4 

Repor! Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PONo.: 

Project: 

% Solids: 

Method: 

WP2502-16 

WP2502 

7;19i99 

N7912-P99264 

CTO#6B 

B2 

EPAB270 

Date Anatyzed: 717199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By ExL Method Analyst 

SL 5/1B/99 5/19/99 5/29/99 OPO EPA 3550 KRT 

Sample Method 

Result Units OF PQl PQl 

<400 uglKg 1.2 400 330 

<400 ug/Kg 1.2 400 330 

<400 ug/Kg 1.2 400 330 

<400 ug/Kg 1.2 400 330 

<400 uglKg 1.2 400 330 

<400 uglKg 1.2 400 330 

<400 uglKg 1.2 400 330 

<400 uglKg 1.2 400 330 

<400 uglKg 1.2 400 330 

<400 uglKg 1.2 400 330 

<400 ugIKg 1.2 400 330 

<400 ug/Kg 1.2 400 330 

<400 ug/Kg 1.2 400 330 

<400 uglKg 1.2 400 330 

<400 ug/Kg 1.2 400 330 

<400 uglKg 1.2 400 330 

<400 uglKg 1.2 400 330 

67 % 1.2 

63 % 1.2 

77 % 1.2 

Page 1 of 1 
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/If Knahdin 
,,,, ... 1\11(\1 'fl\Hl' 

'Iient: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Sufte 102 

Tallahassee, FL 32308 

ProJ, ID: CNC CHARLESTON 

Sample Description 

32SLB09-0506 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

. 2-DlcHLoROETHANE-D4 

'"~~''' 
.lLUENE-D8 

P-BROMOFLUOROBENZENE 

'. i'!eport Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PONo,: 

Project: 

% Solids: 

Method: 

WP2502-16 

WP2502 

6126199 

N7912-P99264 

CTO#68 

82 

SW8260 

Date Analyzed: 611199 

Matrix Sampled Date Rec'dDate Ext, Date Ext'd By Ext, Method Analyst 

SL 5116199 5119199 611199 KRT 5030 KRT 

Sample Method 

Result Units DF PQL PQL 

<6 ugIKg 1.3 6 5 
<6 uglKg 1.3 6 5 
<6 uglKg 1.3 6 5 
<6 uglKg 1.3 6 5 
<6 uglKg 1.3 6 5 

<6 uglKg 1.3 6 5 
<6 uglKg 1.3 6 5 

96 % 1.3 

94 % 1.3 

90 % 1.3 

72 % 1.3 

Page 1 of 1 
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/lfv Katahdin 
':-'H) II' \I 'fl\j(i' 

Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Sutte 102 

Tallahassee, FL 32308 

Proj.ID: CNC CHARLESTON 

Sample Description 

04TLOO104 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 
........ .,..AI VVI ':=~II:::C' 
I .... ln'-"" ...... ' ......... 

DIBROMOFLUOROMETHANE 

1,2·DICHLOROETHANE-D4 

TOLUENE·D8 

P·BROMOFLUOROBENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

POND.: 

Project: 

% Solids: 

Method: 

WP2502-19 

WP2502 

6/26/99 

N7912-P99264 

CTO#68 

SW8260 

Date Analyzed: 5126199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

SL 513199 5/19/99 5/26/99 JSS 5030 JSS 

Sample Method 

Result Units OF PQL PQL 

<5 uglKgdrywt 1.0 5 5 

<5 uglKgdrywt 1.0 5 5 

<5 ug/Kgdrywt 1.0 5 5 

<5 ug/Kgdrywt 1.0 5 5 

<5 uglKgdrywt 1.0 5 5 

<5 uglKgdrywt 1.0 5 5 
<5 ug!¥.gdrywt 1.0 5 5 

B3 % 1.0 

83 % 1.0 

86 % 1.0 

81 % 1.0 

Page 1 of 1 
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/If Katahdin 
, !>t,., \ .. \ I( \\ '" f I ,. 5 < \ ~ 

'lien!: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Sune 102 

Tallahassee, FL 32308 

Proj,ID: CNC CHARLESTON 

Sample Description 

01 EOO10l 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

. ,2-DICHLOROETHANE-D4 

{OLUENE-D8 

P-BROMOFLUOROBENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 

Report Date: 

PONo,: 

Project: 

% Solids: 

Method: 

WP2502-20 

WP2S02 

6/26199 

N7912-P99264 

CTO#68 

NIA 

SW8260 

Date Analyzed: 5t26J99 

Matrix Sampled Date Rec'd Date Exl Date Ext'd By Ext, Method Analyst 

AO 5/16199 5119199 5/26/99 JSS 5030 JSS 

S<!mple Method 

Result Units DF POl POL 

<5 ugiL 1.0 5 5 
<5 ugIL 1.0 5 5 
<5 ugIL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugIL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1~O 5 5 
83 % 1.0 

82 % 1.0 

88 % 1.0 

84 % 1.0 

Pagel of 1 
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N Katahdin 
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Client: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr. 

Sutte 102 

Taliahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

01 FOOl 01 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

1,2-DICHLOROETHANE-D4 

TOLUENE-D8 

P-BROMOFLUOROBENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PO No. : 

Project: 

It. Solids: 

Method: 

WP2502-21 

WP2502 

6/26/99 

N7912-P99264 

CTO#66 

N/A 

SW8260 

Date Analyzed: 5/26199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

AQ 5118199 5119/99 5126/99 JSS 5030 JSS 

Sample Method 

Result Units OF POL POL 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 uglL 1.0 5 5 

<5 ugIL 1.0 5 5 

<5 ugil • n 5 5 •• u 

83 % 1.0 

82 % 1.0 

88 % 1.0 

83 % 1.0 

Page 1 of 1 
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U1 
o 
o 
o 
o 
o 
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'V22/99 

Method Blank and Laboratory Control Sample Results 

Client: Tetra Tech NUS 
Work Order: WP2502 

METHOD BLANK RESULTS LABORATORY CONTROL SAMPLE RESULTS 
Date Date Concentration Practical True Measured Percent Acceptance Acceptance 
of of Units Measured Acceptance Quantitation Unills Value Value Recovered Range Range 

Parameter Prep Analysis in Blank Range Level" ~%) (mglkg) 
TS -Total Residue 19-May-99 20-May-99 wt% < 0.10 < 0.10 0.10 wt% 90 89.8 100 80-120 

19-MaY-99 20-May-99 wt% < 0.10 < 0.10 0.10 wt% 90 90 100 80-120 
04-1un-99 wt% < 0.10 < 0.10 0.10 wt% NA NA NA ~CO-Total Combustible Org.D_i~ L ___ C'-- _07-1tm-99 

---- - -- _. --_.-

., Practical quantitation level is the lowest concentration measurable for samples with normal che,mical and physical composition 
during routine laboratory operations. 

DATA QUALITY COMMENTS: 
Results of all quality control mc,asurements are within the laboratory and method specified acceptlmce range except as noted .. 

FORM2WC.XLS 



U1 
o 
o 
o 
o 
o ,. 

Duplicate and Matrix SpikefMatrix Spike Duplicate Results 

~:lient: Tetra Tech NUS 
IWork Order: WP2S02 

DUPLICATE RESULTS -- -- - -- - --- ---MATRIX SPIKElMATRlX SPIKE DUPLICATE RESULTS 
Sample Acceptance Conc,entration or Quantity Matrix Spike Recovery (%) 

Measurements Mean Range Units Samp,1 Spike Sample Sample Sample Sample Acceptance RPD 
Parameter Sample No Units Rep 1 Rep 2 Conc RPD forRPD Only Added +Spike +Spike +Spike +Spike 

(%) (%) Dup I Dup2 DUE I Dup2 
TS WP2S02-6 wt"/o 78.6 78.9 78.8 0.4 0-20 MSfMSD Not Apl!licable for this Parameter 

TS _____ }VP2S02-1(j wt% 83.6 82.2 82.9 1.7 0-20 MSfMSD Not Applicable for this Parameter 
---

RPD = Relative percent difference, which is the absolute value of the difference between two rl'plicate results divided by the mean concentration 

then multiplied by 100%" 

DATA QUALITY COMMENTS: 
Results of all quality control measurements are within the laboratory or contract specified acceptance range except as noted The laboratory 
does not use the sample duplicate and matrix spike accllPtance ranges as acceptance criteria for a specific analysis. Sample duplicate and 
matrix spike data are used to evaluate method perform,mce in the environmental sample matrix only. Please refer to LCS data for assessment 

of quality control for each parameter. 

FORrJ"h:LS 

Range (%) 
(%) 

6/22/99 

Acceptance 
Range 

(%) 

/ 



2A 
SOIL SEMIVOLATILE SYSTEM MONITORING COMPOUND RECOVERY 

Lab Name: Katahdin Analytical Services 

Client Lab 

Sample 10 Sample 10 

SBLK;052999 SBLK;052999 

LCS;052999 LCS;052999 

32SLB04-0506 WP2502-3 

32SLB03-0506D WP2502-5 

32SLB01-0506 WP2502-4 

32SLB03-0506 WP2502-8 

34SLB01-0203 WP2502-1 

34SLB01-0203MS WP2502-1MS 

34SLB01-0203MSD WP2502-1 MSO 

33SLB05-0304 WP2502-11 

33SLB04-0304D WP2502-12 

33SLB06-0405 WP2502-14 

33SLB04-0304 WP2502-13 

32SLB09-0506 WP2502-16 

33SLB08-0405 WP2502-18 

34SLB04-0304 WP2502-10 

33SLB05-0304 WP2502-11 RA 

33SLB04-0304D WP2502-12RA 

3SLB04-0304 WP2502-13RA 

~3SLB06-0405 WP2502-14RA 

34SLB03-0304 WP2502-6 

34SLB02-0304D WP2502-7 

33SLB08-0405 WP2502-18RA 

SBLKA;052999 SBLKA;052999 

34SLB02-0304 WP2502-9 

33SLB01-0304 WP2502-15 

32SLB02-0506 WP2502-2 

34SLB05-0203 WP2502-17 

SMC1 (NBZ) 

SMC2 (FBP) 

SMC3 (TPH) 

SMCl SMC2 SMC3 

(NBZ) # (FBP) # (TPH) # 

74 79 86 

68 70 72 
59 62 64 

64 58 70 

76 78 86 

59 63 74 

54 54 70 

58 59 74 

68 70 72 

78 68 64 

83 80 89 

85 80 90 

78 73 84 

67 63 77 
68 79 68 

62 61 67 

82 57 86 
64 55 77 
71 62 75 

71 66 71 

62 57 69 

58 55 79 

99 81 124· 

85 82 88 

68 64 75 

72 71 85 

DL DL DL 

DL DL DL 

QC LIMITS 

NITROBENZENE-D5 

2-FLUOROBIPHENYL 

TERPHENYL-Di 4 

# Column to be used to flag recovery value 

* Values are outside of QC limits 

Total 

Out 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

Page 1 of 1 FORM II SVOA-1 

SDG No.: WP2502 

Matrix: SOIL 

(14-107) 

(32-109) 

(26-i i 6) 

2000003 



Katahdin 
\I\.\I'II( \1'1),1,1' 

Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Suite 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

SBLK;052999 

Compound 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

PYRENE 

BENZO[AjANTHRACENE 

CHRYSENE 

BENZO[B]FLUORANTHENE 

BENZO[K]FLUORANTHENE 

BENZO[A]PYRENE 

INDENO[I,2,3-CD]PYRENE 

DIBENZ[A,HjANTHRACENE 

BENZO[G,H,I]PERYLENE 

NITROBENZENE-D5 

2-FLUOROBIPHENYL 

TERPHENYL-DI4 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PO No. : 

Project: 

% Solids: 

Method: 

SBLK;052999 

WP2502 

7/19/99 

N7912-P99264 

CTO#68 

100 

EPA 8270 

Date Analyzed: 7/3199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

SL 5/29/99 DPD EPA 3550 KRT 

Sample Method 

Result Units OF PQl PQl 

<330 uglKg 1.0 330 330 

<330 ugIKg 1.0 330 330 
<330 ug/Kg 1.0 330 330 
<330 ug/Kg 1.0 330 330 
<330 ug/Kg 1.0 330 330 

<330 ug/Kg 1.0 330 330 
<330 ug/Kg 1.0 330 330 

<330 ug/Kg 1.0 330 330 
<330 ug/Kg 1.0 330 330 
<330 ug/Kg 1.0 330 330 
<330 ug/Kg 1.0 330 330 

<330 ug/Kg 1.0 330 330 

<330 ug/Kg 1.0 330 330 
<330 ug/Kg 1.0 330 330 

<330 ug/Kg 1.0 330 330 

<330 ug/Kg 1.0 330 330 

<330 ug/Kg 1.0 330 330 

74 % 1.0 

79 % 1.0 

86 % 1.0 

Page 1 of 1 

2000326 



Katahdin 
\ " ,,[ \ I I ( \ I 'I I \ I, I 

"~nt: Paul Calligan 

Tetra Tech NUS 

1401 Oven Par'.,; Dr. 

Sune 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

SBLKA;052999 

Compound 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

""'RENE 

... ,"- ~ZO[AlANTHRACENE CHRYSENE 

BENZO[B]FLUORANTHENE 

BENZO[K]FLUORANTHENE 

BENZO[A]PYRENE 

INDENO[1,2,3-CD]PYRENE 

DIBENZ[A,HlANTHRACENE 

BENZO[G,H,I]PERYLENE 

NITROBENZENE-D5 

2-FLUOROBIPHENYL 

TERPHENYL-D14 

,"'port Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 
D ___ ... "_ .. _. 

no"" ...... L ..,ell,"', 

PO No.: 

Project: 
% Solids: 

Method: 

SBLKA;052999 

WP2502 

7/19/99 

N7912-P99264 

CTO#68 

100 

EPA 8270 

Date Analyzed: 7/8/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

SL 5129/99 DPD EPA 3550 KRT 

Sample Method 

Result Units DF PQL PQL 

<330 ug/Kg 1.0 330 330 

<330 ug/Kg 1.0 330 330 

<330 ug/Kg 1.0 330 330 

<330 ug/Kg 1.0 330 330 

<330 ug/Kg 1.0 330 330 

<330 ug/Kg 1.0 330 330 

<330 ug/Kg 1.0 330 330 

<330 ugIKg 1.0 330 330 

<330 uglKg 1.0 330 330 

<330 ugIKg 1.0 330 330 

<330 ug/Kg 1.0 330 330 

<330 ug/Kg 1.0 330 330 

<330 uglKg 1.0 330 330 

<330 uglKg 1.0 330 330 

<330 ugIKg 1.0 330 330 

<330 ug/Kg 1.0 330 330 

<330 ug/Kg 1.0 330 330 

85 % 1.0 

82 % 1.0 

88 % 1.0 

Page 1 of 1 

2000330 



Lab File: K1561 

Analyst: KRT 

Compound Name 
2-METHYLNAPHTHALENE 

ACENAPIITHENE 

ACENAPHTHYLENE 

ANTHRACENE 
1lJ<'l<J7nrA1AlJTl-JD ArJ<ll.]"J:: 
........... &J ...... l· .J ............................... 

BENZO[A]PYRENE 

BENZO[B]FLUORANTHENE 

BENZO[G,H,IJPERYLENE 

BENZOIK]FLUORANTHENE 

CHRYSENE 

DIBENZ[A,H]ANTHRACENE 

fLUORANTHENE 

FLUORENE 
n.lnC'1..TArl ., 'l f"'nlDvor .... 'o 
U'IJL..">JLI,~.""-""'Lo'JI I n.Ld'L.. 

NAPHTHALENE 

PHENANTHRENE 

PYRENE 

Katahdin Analytical Services 

8270 LCS Recoverj Sheet 

Sample ID: LCS;052999 

Time Injected: 6:47:00 PM 

Spike Amt 
(ugIKg) 

1667 

1667 

1667 

1667 

1667 
1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 
1667 

1667 

1667 

Result 
(ugIKg) 

1200 

1290 

1170 

1240 

1290 

1220 

1240 

1500 

1340 

1330 

1390 

1390 

1200 
IC-::Ifl 
I.J .... V 

1220 

1320 

1130 

Date Run: 7/3/99 

Matrix: SL 

Rec (%) 

72 

77 
70 

74 

77 

74 

74 

90 

81 

80 

84 

84 

72 

92 
73 

79 

68 

• Out of Limits 

Limits (%) 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

1 

2000334 



mple File Name 

WP2502-1 K1572 

WP2502-1MS K1573 

WP2502-1MSD K1574 

Native 
Compound Name (ugfKg) 

CHRYSENE 0 

ACENAPIITIlENE 0 

\ACENAPIITHYLENE 0 

ANTHRACENE 0 

BbNLO(AjANTliKACENt:: 0 

BENZO[AIPYRENE 0 

BENZOIB1FLUORANTIfENE 0 

2-METHYLNAPHTHALENE 0 

BENZOlK1FLUORANTIfENE 0 

PYRENE 0 

D1BENZ[A,H]ANTHRACENE 0 

FLUORANTIfENE 0 

FLUORENE 0 

INUbNUp,2,3-CD]PYRENE 0 

~All'"""W-ENE 0 

Irl\.. ITHRENE 0 

BENZO[G,H,I1PERYLENE 0 

Katahdin Analytical Services 

MSIMSD Report 

Date Acquired Time inj Analyst 

7/6/99 2:44:00 PM KRT 
7/6/99 3:30:00 PM KRT 
7/6/99 4:17:00 PM KRT 

MSSpk MSDSpk MS MSD 
Amount Amount Result Result 
(ugIKg) (ug/Kg) (ugIKg) (ugfKg) 

2320 2320 1580 1730 

2320 2320 1500 1700 

2320 2320 1440 1620 

2320 2320 1540 1660 

2320 2320 1590 1640 

2320 2320 1530 1750 

2320 2320 1630 1960 

2320 2320 1370 1500 

2320 2320 1750 1940 

2320 2320 1560 1500 

2320 2320 1320 1400 

2320 2320 1660 1800 

2320 2320 1560 1690 

2320 2320 1290 1240 

2320 2320 1360 1540 

2320 2320 1590 1780 

2320 2320 1320 1490 

Matrix Method 

SL 8270_99 

SL 8270_99 

SL 8270_99 

MS MSD 
REC REC 
(%) (%) 

68 75 

64 73 

62 70 

66 72 

68 71 

66 75 

70 84 

'59 65 

76 84 

67 64 

'57 60 

72 77 
67 73 

'56 '53 

'59 66 

69 77 

'57 64 

RPD =[(ms res - msd res) I (ms res + msd res)I2J • 100 • Out of Limits 

Recovery RPD 
Limits RPD Limit 
(%) (%) (%) 

60-140 9.1 50 

60-140 12 50 

60-140 12 50 

60-140 7.5 50 

60-140 3.1 50 

60-140 13 50 

60-140 18 50 

60-140 9.0 50 

60-140 10 50 

60-140 3.9 50 

60-140 5.9 50 

60-140 8.1 50 

60-140 8.0 50 

60-140 4.0 50 

60-140 12 50 

60-140 II 50--

60-140 12 50 

1 

2000340 



2A 
WATER VOLATILE SYSTEM MONITORING COMPOUND RECOVERY 

Lab Name: Katahdin Analytical Services 

Client 

SamplelD 

LCSF26B 

VBLKF26B 

01 EOOlOl 

01 FOOl 01 

LCSFolA 

VBLKFOIA 

LCSQ2BA 

iVBLKQ28A 

Lab SMC1 SMC2 SMC3 SMC4 

SamplelD (DFM) # (DCA) # (TOL) # (BFB) # 

LCSF26B 85 83 86 90 

VBLKF26B 84 84 87 82 

WP2S02-2D 83 82 88 84 
WP2502-21 83 82 88 83 
LCSFolA 92 98 88 96 
VBLKFolA 89 91 91 86 
LCSQ28A 104 100 97 100 

iVBLKQ28A 93 90 97 95 

QC LIMITS 

SMC1 (DFM) DIBROMOFLUOROMETHANE 

SMC2 (DCA) = 1,2-DICHLOROETHANE-D4 

SMC3 (TOL) = TOLUENE-D8 

SMC4 (BFB) P-BROMOFLUOROBENZENE 

# Column to be used to flag recovelY value 

• Values are outside of QC limits 

Page 1 of 1 FORM II VOA-1 

SDG No.: WP2502 

Matrix: 

Total 

Out 

0 

0 

0 

0 

0 

0 

0 

o 

(75-129) 

(65-135) 

(82-120) 

(69-125) 

WATER 

4nnnnn~ 



2A 
SOil VOLATilE SYSTEM MONITORING COMPOUND RECOVERY 

I ab Name: Katahdin Analytical Services 

Client Lab SMCI SMC2 SMC3 SMC4 

SamplelD SampieiD (DFM) # (DCA) # (TOL) # (BFB) # 

O4TLOO104 WP2502-19 B3 B3 86 81 

32SLB02-0506DL WP2502-2DL 86 89 87 130 

MBLK060199 MBLK060199 90 88 86 B3 

LCSM27C LCSM27C 121 126 120 119 

VBLKM27C VBLKM27C 122 122 122 120 

33SLB05-0304 WP2502-11 88 104 62' 60' 
33SLB04-0304D WP2502-12 89 lOS 80 77 

33SLB04-OOO4 WP2502-13 94 109 on 57· ~ 

34SLB01-0203 WP2S02-1 92 87 94 97 

LCSZ27B LCSZ27B 94 92 96 81 

VBLKZ27A VBLKZ27A 105 104 105 B3 

32SLB04-0506 WP2502-3 88 86 92 86 
32SLB01-0506 WP2502-4 90 87 78 87 

32SLB03-0506D WP2502-5 95 88 94 B3 

34SLB02-0304D WP2S02-7 88 B3 82 75 

32SLB03-0506 WP2502-8 12' 18' 2 • 5' 

34SlB04=0304 lA/D'"N:n"l .. n ..... ""\oIU",,-.u 84 is II 5:t .. 

~SLB01-0304 WP2502-15 80 74 76 62' 
SZ28A LCSZ28A 96 92 lOS 102 

I'al!LKZ28A VBLKZ28A 86 90 85 90 

34SLB03-0304 WP2502-8 84 79 96 135 

32SLB03-0506RE WP2502-8RE 49' 45' 47 • 43' 
34SLB02-0304 WP2502-9 79 82 86 66 
34SLB04-0304RE WP2502-10RE 70 85' 61 • 38' 
33SLB05-0304RE WP2502-11 RE 81 85 73 59' 
33SLB04-0304DRE WP2502-12RE 64' 64' 43' 17' 

33SLB04-0304RE WP2502-13RE 84 85 66' 52 • 

LCSZ29A LCSZ29A 104 103 103 89 
VBLKZ29B VBLKZ29B 120 119 102 79 

32SLB01-0506RE WP2S02-4RE 74 73 60' 44' 
LCSZOIA LCSZOIA 89 97 87 90 

VBLKZOIA VBLKZOIA 103 103 108 90 

32SLB02-0506 WP2502-2 105 103 lOS 198' 

QC liMITS 

SMC1 (DFM) = DIBROMOFlUOROMETHANE 

SMC2 (DCA) = 1,2-DICHlOROETHANE-D4 

SMC3 (TOl) • TOlUENE-D8 

SMC4 (BFB) P-BROMOFlUOROBENZENE 

# Column to be used to flag recovery value 

* Values are outside of QC limits 

Page 1 of 2 FORM II VOA-1 

SDG No.: WP2502 

Matrix: SOIL 

Tolal 

Out 

0 

0 

0 

0 

0 

2 

0 

i 
0 

0 

0 

0 

0 

0 

0 

4 

1 
1 

0 

0 

0 

4 

0 

3 

1 

4 

2 

0 

0 

2 

0 

0 

I 

(69-148) 

(66-149) 

(68-147) 

(64-152) 

4000004 



2A 
SOIL VOLATILE SYSTEM MONITORING COMPOUND RECOVERY 

Lab Name: Katahdin Analytical Services 

Client Lab 

Sample 10 Sample 10 

33SLB06-0405 WP2502-14 

34SLB05-0203 WP2502-17 

33SLB08-0405 WP2502-18 

33SLB06-0405RE WP2502-14RE 

32SLB09-0506 WP2502-16 

i33SLB08-0405RE WP2502-18RE 

33SLB01.ooo4RE WP2502-1SRE 

LCS LCS 

LCsO LCsO 

SMCI (DFM) 

SMC2 (DCA) 

SMC3 (TOL) 

SMC4 (BFB) 

SMC1 SMC2 SMC3 SMC4 

(OFM) # (DCA) # (TOL) # (BFB) # 

91 84 B6 50" 
96 88 96 73 

47" 48" 13 " 1 " 
B6 83 70 43" 
96 94 90 72 
24" 28" 4 " P 
97 91 B6 57" 

109 llJ!j l1tii 167'" 
112 108 117 109 

QCLIMITS 

DIBROMOFLUOROMETHANE 

1,2-DICHLOROETHANE-D4 

TOLUENE-DS 

P-BROMOFLUOROBENZENE 

# Column to be used to flag recovery value 

• Values are outside of QC limits 

Page 2 of 2 FORM II VOA-l 

SDG No.: WP2502 

Matrix: SOIL 

Total 

Out 

1 

0 

4 

1 

0 

4 

1 

i 
0 

(69-14S) 

(66-149) 

(6S-147) 

(64-152) 

4000005 



/l/v~ldiTl 
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'~ent: Paul Calligan 

Tetra Tech NUS 

1 «>1 Oven Park Dr. 
SuMe 102 

Tallahassee, FL 32308 

Proj, to: CNC CHARLESTON 

Sample Description 

VBLKF26B 

COinpound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DiBROMOFlUOROMETHANE 

'-DICHLOROETHANE-D4 

.. JLUENE-D8 
P-BROMOFLUOROBENZENE 

. 'Keport Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 

Report Date: 

PO No.: 

Project: 

% Solids: 

Method: 

VBLKF26B 

WP2502 

6125199 

N7912-P99264 

CTOt168 

N/A 

SW8260 

Date Analyzed: 5126199 

Matrix Sampled Date Rae'dDate Ext. Date Ext'd By Ext. Method Analyst 

AQ 5126199 JSS 5030 JSS 

Sample Method 

ResuH Units OF POL POL 

<5 ugIL 1.0 5 5 

<5 ugIL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugIL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugIL 1.0 5 5 

<5 ugIL 1.0 5 5 

84 % 1.0 

84 % 1.0 

87 % 1.0 

82 % 1.0 

Page 1 of 1 

4nnORO? 



/VV~l 
" ~ I \ I I ( \J 'r I \ I ( I , 

Client: Paul Calligan 

T~d'3 Tech NUS 
1401 Oven Park Dr. 

Suile 102 

Tallahassee, FL 32308 

Proj.ID: CNC CHARLESTON 

Sample Description 

VBLKZ27A 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

1,2-DICHLOROETHANE-D4 

TOLUENE-D8 

P-BROMOFLUOROBENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOO: 

Report Date: 

PONo.: 

Project: 

% Solids: 

Method: 

VBLKZ27A 

WP2502 

6125199 

N7912·P99264 

CTOt168 

100 

SW8260 

Date Analyzed: 5127199 

Matrix Sampled Date Roc'd Date Ext. Dale Ext'dBy ExL Method Analyst 

SL 5127199 JSS 5030 JSS 

Semple Method 

Result Units OF PQL PQL 

<5 ug/KQ 1.0 5 5 
<5 ug/KQ 1.0 5 5 
<5 ug/Kg 1.0 5 5 

<5 ug/KQ 1.0 5 5 

<5 ug/Kg 1.0 5 5 

<5 ug/Kg 1.0 5 5 
<5 uglKg 1.0 5 5 
105 % 1.0 

104 % 1.0 

105 % 1.0 

83 % 1.0 

Page 1 of 1 
Annn-=.na 



IV';~ldin 
"0\ \ I If\! 'f I \ f( I , 

nl: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Su~e102 

Tallahassee, FL 32308 

Proj.ID: CNC CHARLESTON 

Sample Description 

VBLKM27C 

Compound 

BENZENE 

TOLUENE 

1,2-DiBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

.ru.BROMOFLUOROMETHANE 

DICHLOROETHANE-D4 

, <!LUENE-DB 

P-BROMOFLUOROBENZENE 

Report Noles: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Dale: 

PONo.: 

Project: 

% Solids: 

Method: 

VBLKM27C 

WP2502 

6/25/99 

N7912-P99264 

CTO#68 

100 

SW8260 

Dale Analyzed: 5127199 

Matrix Sampled Dale Rec'd Date Ext- Dale ExI'd By Ext- Method Analyst 

SL 5127199 JSS 5030 JSS 

Sample Method 

Result Units OF PQL PQL 

<5 uglKg 1.0 5 5 

<5 uglKg 1.0 5 5 
<5 ugJKg 1.0 5 5 
<5 ugJKg 1.0 5 5 

<5 ugIKg 1.0 5 5 

<5 ugIKg 1.0 5 5 

<5 ugIKt:! 1.0 5 5 
122 % 1.0 

122 % 1.0 

122 % 1.0 

120 % 1.0 

Pagel of 1 
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Client: Paul Calligan 

TmTechNUS 

1401 Oven Park Dr. 

Suite 102 
Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

VBLKQ28A 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL Xy'LENES 

DIBROMOFLUOROMETHANE 

1,2-DICHLOROETHANE-D4 

TOLUENE-OS 

P-BROMOFLUOROBENZENE 

Report Note.: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 

Report Date: 

PO No.: 

Project: 

% Solids: 

Method: 

VBLKQ28A 

WP2502 

6125199 

N7912-P99264 

CTO#68 

NlA 

SW8260 

Date Analyzed: 5/28199 

Matrix Sampled Date Re.'d Date Ext. Date Ext'd By Ext. Method Analyst 

AQ 5/28199 HMP 5030 HMP 

Sa.'!".p!e Metltod 

Result Units OF PQL PQL 

<5 ugIL 1.0 5 5 

<5 ugIL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugIL 1.0 5 5 

<5 ug/L 1.0 5 5 

<5 ugIL 1.0 5 5 

<5 •• _11 1.0 5 5 u ... 

93 % 1.0 

90 % 1.0 

97 % 1.0 

95 % 1.0 

Page 1 of 1 
4000618 
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.1: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

sun. 102 
Tallahassee. FL 32308 

ProJ.ID: CNC CHARLESTON 

Sample Description 

VBLKZ2BA 

Compound 

BENZENE 

TOLUENE 

l,2-DIBROMOETHANE 

ETHYlBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

nlBROMOFLUOROMETHANE 

DICHLOROETHANE-D4 

;OLUENE-D8 

P-BROMOFLUOROBENZENE 

Report Noles: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Dale: 

PONo.: 

Project: 

% Solids: 

Method: 

VBLKZ2BA 

WP2502 

6I25J99 
N7912-P99264 

CTOt168 

100 

SW8260 

Dale Analyzed: 5/28/99 

Matrix Sampled Dale Rec'd Dale Ext. Dale Ext'dBy Ext. Method Analyst 

SL 5/28/99 JSS 5030 JSS 

Sample Method 
Result UnHs OF PQL PQL 

<5 ugIKg 1.0 5 5 
<5 ugIKg 1.0 5 5 
<5 ugIKg 1.0 5 5 
<5 uglKg 1.0 5 5 
<5 ugIKg 1.0 5 5 
<5 uglKg 1.0 5 5 
<5 uglfl,g 1.0 . 5 v 

86 % 1.0 

90 % 1.0 

85 % 1.0 

90 % 1.0 

4nnnfi~6 



/Vv ldin 
"~'\I!'\r ~fl\HI' 

CI~nt: Paul Calligan 
Tel", Tech NUS 

1401 Oven Part< Dr. 

Su~e 102 

Tallahassee, FL 32308 

Pro/.ID: CNC CHARLESTON 

Sample Description 

VBLKZ29B 

Compound 

BENZENE 

TOLUENE 

1,2·DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

WBE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

1,2·DICHLOROETHANE·o4 

TOLUENE·oB 

P·BROMOFLUOROBENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PO No.: 

Project: 

% SolidS: 

Method: 

VBLKZ29B 

WP2502 

6/25/99 

N7912·P99264 

CTO#68 

100 

SW8260 
Date Analyzed: 5129/99 

Matrix Sampled Date Rec'd Dale Exl. Oat. Ext'dBy Ext. Method Analyst 

SL 5129199 KRT 5030 KRT 

sampie Method 
Result Units OF PQl PQl 

<5 uglKg 1.0 5 5 
<5 ugIKg 1.0 5 5 
<5 ugIKg 1.0 5 5 
<5 uglKg 1.0 5 5 

<5 ugIKg 1.0 5 5 
<5 ugIKg 1.0 5 5 
<5 uglKg 1.0 5 5 

120 % 1.0 

119 % 1.0 
102 % 1.0 
79 % 1.0 

Page 1 of 1 
AnnnA.4? 



/\!'v'~ldil1 
'''~lilL' \! 'rl\['" 

nl: Paul Calligan 

Tetra Tech NUS 

1401 Oven Par1< Dr. 

Su~e 102 

Tallahassee, FL 32308 

Proj.ID: CNC CHARLESTON 

Sample Description 

VBLKZ01A 

Compound 

BENZENE 

TOLUENE 

l,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 
............ VV'I "" .. ,,,,,roo 
I\JII'\L"'L~"'~';> 

~ROMOFLUOROMETHANE 

·DICHLOROETHANE-D4 

~rbLUENE-DB 

P-BROMOFLUOROBENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PONo.: 

Project: 

%-Solids: 

Method: 

VBLKZ01A 

WP2502 

6/25199 

N7912-P99264 

CTO#68 

100 

SWB260 

Dale Analyzed: 611199 

Matrix Sampled Dale Rec'd Dale Ext. Dale Ext'd By Ext. Melhod Analyst 

SL 611199 KRT 5030 KRT 

~.:Irnnl. M~hod --....... -
Result Units OF PQL PQL 

<5 ugIKg 1.0 5 5 
<5 Ug/Kg 1.0 5 5 

<5 uglKg 1.0 5 5 
<5 ug/Kg 1.0 5 5 
<5 ug/Kg 1.0 5 5 

<5 ugIKg 1.0 5 5 
..:5 uglY;; 1.0 5 5 
103 'l6 1.0 

103 'l6 1.0 

lOB 'l6 1.0 

90 'l6 1.0 

Page 1 of 1 
.... nnnA.4Q 



IV Katahdin 
,~~ \11' \1 'fl\j(I' 

Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Pari< Dr. 

Sune 102 

Tallahassee, FL 32308 

ProJ. 10: CNC CHARLESTON 

Sample Description 

VBLKFOIA 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

1,2-DICHLOROETHANE-D4 

TOLUENE-D8 

P-BROMOFLUOROBENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 
r!'n~ • ....... -. 
Report Date: 

PONo.: 

Project: 

% Solids: 

Method: 

VBLKFOIA 

WP2502 

6126199 

N7912-P99264 

CTO#68 

NIA 

SW8260 

Date Analyzed: 6/1/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext Method Analyst 

AO 611199 KRT 5030 KRT 

Sample Method 

Result Units OF pal pal 

<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugIL 1.0 5 5 

<5 ugiL 1.0 5 5 

89 % 1.0 

91 % 1.0 

91 % 1.0 
86 % 1.0 

Page 1 of 1 



IVv Kllahdin 
" ~ I \ I I' \ r 'I I \ I \ I , 

'ent: Paul Calligan 

Tetra Tech NUS 

1401 Oven Pari< Dr. 

SuRe 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

MBLK060199 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOT.A.L XYLENES 
DIBROMOFLUOROMETHANE 

'-DICHLOROETHANE-D4 

.,,_.JLUENE-D8 

P-BROMOFLUOROBENZENE 

A:eport Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 
SDG: 

Report Date: 

PONo.: 

Project: 

% Solids: 

Method: 

MBLK060199 

WP2502 

6/25199 

N7912-P99264 

CTO#68 

100 

SW8260 

Dale Analyzed: 611199 

Matrix Sampled Dale Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

SL 611199 KRT 5030 KRT 

Sample Method 

Result Units OF PQL PQL 

<600 uglKgdrywt 120 800 5 

<600 uglKgdrywt 120 600 5 
<600 uglKgdrywt 120 600 5 
<600 uglKgdrywt 120 800 5 
<600 uglKgdrywt 120 600 5 

<600 uglKgdrywt 120 600 5 

<600 uglK.gdrywt 120 800 5 

90 % 120 

8B % 120 

86 % 120 

83 % 120 

Page 1 of 1 
4nn0665 



Lab File: M0484 

Analyst: JSS 

Compound Name 
l,2-DffiROMOETHANE 

BENZENE 

ETHYLBENZENE 

MlBE 

~.rAPIITP~m 

TOWENE 

TOTALXYLENES 

Katahdin Analytical Services 

8260 LCS Recovery Sheet 

Sample ID: LCSM27C 

Time Injected 5:24:00 PM 

SpikeAmt 
(nziKI) 

50 

50 

SO 
SO 
so 
50 

150 

Result 
(nziKI) 

51_1 

53_4 

52_0 

58_1 
on 0 
-'7.0 

54_3 

152 

Date Run: 5/27/99 

Matrix: SL 

Rec (%) 
114 

101 

104 

116 

120 

108 

102 

• Out of Limits 

Limits (%) 
60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

I 

4000688 



Lab File: F0520 

Analyst: JSS 

Compound Name 
1,2-DlBROMOETIIANE 

BENZENE 

IETHYLBENZENE 
MTBE 

~.4-.PHTH.JU.OJ"'m.rn 

ITOLUENE 
TOTALXYLENES 

Katahdin Analytical Services 

8260 LCS Recovecy Sheet 

Sample ID: LCSF26B 

Time Injected 5:55:00 PM 

SpikeAmt 
(uctL) 

'0 

'0 
SO 

'0 
so 
so 
ISO 

Result 
(uctL) 

43.4 

42.0 

43.7 

4'.0 

45.2 

43.3 

130 

Date Run: 5/26/99 

Matrix: AQ 

Rec (%) 
87 

84 

87 

90 

90 

87 

86 

• Out of Limits 

Limit. (%) 
60-140 

60-140 

60-140 

60-140 

6o,,!40 

60-140 

60-140 

1 

.nnnnA'7'1 



Lab File: Z0870 

Analyst: JSS 

Compound Name 
1,2-DffiROMOETHANE 

BENZENE 

ETHYlBENZENE 

MTBE 

~APHTHALENE 
TOLUENE 

TOTALXYLENES 

Katahdin Analytical Services 

8260 LCS Recovery Sheet 

Sample ID: LCSZ27B 

Time Injected 4:25:00 PM 

SpikeAmt 
(uliKl) 

SO 

so 
so 
so 
so 
so 
ISO 

Result 
(ucJKI) 

44.8 

44.0 

Sl.3 

SO.4 

48.0 

43.4 

IS7 

Date Run: 5/27/99 

Matrix: SL 

Rec (%) 
90 

88 

102 

101 

96 

87 

lOS 

• Out of Limits 

Limits (%) 
60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

1 



Lab File: Z0889 

Analyst: JSS 

Compound Name 
1,2-DIBROMOETIIANE 

BENZENE 

ETHYLBENZENE 

MIBE 

N.A~HTH..,A.LE."'ffi 

TOLUENE 

TOTALXYLENES 

Katahdin Analytical Services 

8260 LCS Recovery Sheet 

Sample ID: LCSZ28A 

Time Injected 9:14:00 AM 

SpikeAmt 
(ugIKc) 

SO 
SO 
SO 
SO 
!iO 

SO 
ISO 

Result 
(uliKl) 

46_8 

SL2 

66.3 

SS.7 ... 
10.0 

S2.S 
204 

Date Run: 5/28/99 

Matrix: SL 

Rec (%) 
94 

102 

133 

III 

"'iS8 

lOS 

136 

• Out of Limits 

Limits (%) 
60-140 

60-140 

60-140 

60-140 

6Q..i40 

60-140 

60-140 

1 

4000694 



Lab File: Q5312 

Analyst: HMP 

Compound Name 
1,2-DIBROMOETHANE 

BENZENE 

ETIlYLBENZENE 

MfBE 

~APHTIIALENE 
TOUJENE 

TOTAL XYLENES 

Katahdin Analytical Services 

8260 LCS Recovery Sheet 

Sample ID: LCSQ28A 

Time Injected 9:39:00 AM 

SpikeAmt 
(uzIL) 

50 

50 

50 

50 

50 

SO 
150 

Result 
(lJIIL) 

47.7 

49.2 

50.0 

43.5 

46.5 

48.6 

136 

Date Run: 5/28/99 

Matrix: AQ 

Rec(%) 
95 

98 

100 

87 

93 

97 

91 

• Out of Limits 

Limits (%) 
60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

1 

4000700 



Lab File: Z0917 

Analyst: KRT 

Compound Name 
1,2·DlliROMOETHANE 

BENZENE 

ETHYLBENZENE 

MTBE 

l~APhTrtAI...E1,,'E 

TOLUENE 

TOTALXYLENES 

Katahdin Analytical Services 

8260 LCS Recovery Sheet 

Sample ID: LCSZ29A 

Time Injected 5:45:00 PM 

SpikeAmt 
(ugIKg) 

'0 
50 

SO 

'0 
SO 
50 

ISO 

Result 
(ugIKc) 

,o.9 

54.6 

61.2 

47.1 
.n" 
~., 

57.1 

184 

Date Ron: 5/29/99 

Matrix: SL 

Rec(%) 
102 

109 

122 

94 

81 

114 

123 

• Out of Limits 

Limits (%) 
60·140 

60·140 

60·140 

60·140 

60-140 

60·140 

60-140 

1 

4000706 



Lab File: Z0922 

Analyst: KRT 

Compound Name 
1,2-DillROMOETHANE 

BENZENE 
IETHYLBENZENE 
MTBE 

~APIfI1IALENE 
TOLUENE 

TOTALXYLENES 

Katahdin Analytical Services 

8260 LCS Recovery Sheet 

Sample ID: LCSZOIA 

Time Injected 7:46:00 AM 

SpikeAmt 
(ucfKc) 

SO 

SO 

SO 

SO 
SO 
so 
ISO 

Result 
(uz!Kc) 

S2.S 

48.7 

59.1 

S6.7 

S6.0 

52.5 

183 

Date Run: 6/1/99 

Matrix: SL 

Rec(%) 
lOS 

97 

118 

113 

112 

lOS 
122 

• Out of Limits 

Limits (%) 
60-140 

60-140 

60-140 

60-140 

60~140 

60-140 

60-140 

1 

4000712 



Lab File: F0637 

Analyst: KRT 

Compound Name 
1.2·nlliROMOETIfANE 

BENZENE 

ETHYLBENZENE 

Ml'BE 

l~APhTdAI..E1' ... "E 

TOLUENE 

OTALXYLENES 

Katahdin Analytical Services 

8260 LCS Recovery Sheet 

Sample ID: LCSFOIA 

Time Injected 11:12:00 AM 

SpikeAmt 
(ugIL) 

so 
SO 
so 
SO 
SO 
SO 
ISO 

Result 
(ugIL) 

46.3 

43.4 

46.0 

47.4 

43.4 

44.8 

132 

Date Run: 6/1199 

Matrix:AQ 

Rec (%) 
93 

87 

92 

9S 
87 

90 

88 

• Out of Limits 

Limits (%) 
60·140 

60·140 

60·140 

60·140 

60-i40 

60·140 

60·140 

1 

4000718 



Sample File Name 

LCS Z0934 

LCSD Z0935 

Compound Name 

1,2-DffiROMOETHANE 

HKNZENE 

ETHYLBENZENE 

MTBE 

NAPHTIlALENE 
TOLUENE 

TOTALXYLENES 

Katahdin Analytical Services 

LCSILCSD Report 

Date Acquired Time inj Analyst Matrix 

6/1/99 15:42 KRT SL 
6/1199 16:19 KRT SL 

Method 

8260 

8260 

SpkAmt LCS Result LeSD Result LeS Rec LeSD Rec Ret. Limits 
ugIKg ugIKg ugIKg ('Yo) ('Yo) ('Yo) 

so 52.8 53.0 100 110 60-140 

50 «. !i7.0 110 110 60-140 ,.)J,I 

so 66.6 67.2 130 130 60-140 

so 50.2 53.6 100 110 60-140 

so 49.8 54.3 100 110 60-140 

so 60.1 60.5 120 120 60-140 

ISO 207 208 140 140 60-140 

RPD = (Ies rec -lcsd rec) 1[(Icsd rec +lcsd rec)/2) • 100 • Out of Limits 

RPD RPD Limit 
('Yo) ('Yo) 

9.5 30 

0 30 

0 30 

9.5 30 

9.5 30 

0 30 

0 30 

1 

40n0724 



GENERAL ENGINEERING LABORATORIES 

June 2, 1999 

Ms. Andrea Colby 
Katahdin Analytical 
340 County Rd 
Westbrook, ME 04092 

Dear Ms. Colby: 

Meeting today's Ileeds \\,;,11 a \';5;011 for tomorrOH: 

Enclosed is a data package for samples from the former Cbarleston Naval Complex 
site. The samples were analyzed for general chemistry. 

General Engineering Laboratories appreciates this opportunity to provide you with 
analytical results, and trusts that you will find everything in order and to your 
satisfaction. If you have any questions, please do not hesitate to call me at (843) 556-
8! 71. 

enclosure 

Yours very truly, 

Valerie S. Davis 
Project Manager 

POBox 30712 • Charleston, SC 29417 • 2040 Savage. Road. 29407 

(843) 556-8171 • Fax (843) 766-1178 

'0 Printed on recycled paper. 



June 2, 1999 

CASE NARRATIVE 
for 

Katahdin Analytical 
Former Charleston Naval Complex Site 

SDG#95606 

Laboratory Identification: 

General Engineering Laboratories, Inc. (GEL) 

Mailing Address: 

PO Box 30712 
Charleston, SC 29417 

Express Mail Delivery and Shipping Address: 

2040 Savage Rd 
Charleston, SC 29414 

Telephone Number: 

(843) 769-7391 

Summary: 

Sample receipt 

The samples from the former Charleston Naval Complex site arrived at General 
Engineering Laboratories, Inc., Charleston, SC on May i8, 1999, for environmental 
analyses. The sample containers arrived without ~ny visible signs of tampering or 
breakage. The samples were delivered with chain of custody documentation and 
signatures. 

The following samples were received by the laboratory: 

Laboratory 
Identification 
9905606-01 
9905606-02 
9905606-03 
9905606-04 
9905606-05 
9905606-06 

Sample 
Description 
17SLB03-0506 
18SLB03-0506 
19SLBl6-0203 
32SLB03-0506 
34SLB03-0304 
33SLB05-0304 

GENERAL ENGINEERING LABORATORIES 
PO Box 30712· Charleston. SC 29417· 2040 Savage Road· 29407 

(803) 556-8171· Fax (803) 766·1178 

(') Printed on recycled paper. 



General 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 in the 
analytical case narratives. 

Internal Chain of Custody: 

Custody was maintained for the samples. 

Data Package: 

The enclosed data package contains the following sections: Case Narrative, Chain 
of Custody, Cooler Receipt Checklist, and General Chemistry. 

The following are definitions of reporting limits used at General Engineering 
Laboratories: 

DL 

QL 

Detection Limit: The minimum level of an analyte that can be determined 
(identified not quantified) with 99% confidence. The values are normally 
achieved by preparing and analyzing seven aliquots oflaboratory water 
spiked 1 to 5 times the estimated MDL, taking the standard deviation and 
multiplying it against the one-tailed t-statistic at 99%. This computed 
value is then verified for reasonableness by repeating the study using the 
concentration found in the initial study, calculating an F-ratio, and 
computing the final limit. Sample specific preparation and dilution factors 
are applied to these limits when they are reported. 

The detection limit is the minimum concentration of a substance that can 
be identified, measured, and reported with 99% confidence that the analyte 
concentration is above zero. It answers the question "Is It Present". 

Ouantitation Limit: The lowest concentration that can be reliably achieved 
within specified limits of precision and accuracy during routine laboratory 
operating conditions. The QL is generally 5 to 10 times the MDL. 
However, it may be nominally chosen within these guidelines to simplify 
data reporting. For many analytes the QL analyte concentration is selected 
as the lowest non-zero standard in the calibration curve. 

Sample QL's are highly matrix-dependent. Sample specific preparation 
and dilution factors are applied to these limirs when they are reported. 

The QL is always ~ DL. 

GENERAL ENGINEERING LABORATORIES 
PO Box 30712' Charleston, SC 29417' 2040 Savage Road' 29407 

(803) 556-8171' Fax (803) 766-1178 

-0 Printed on recycled paper. 



This data package, to the best of my knowledge, is in compliance with technical 
and administrative requirements. 

fc:9905606% 

Valerie S. Davis 
Project Manager 

GENERAL ENGINEERING LABORATORIES 
PO Box 30712- Charleston, SC 29417 - 2040 Savage Road - 29407 

(803) 556·8171- Fax (803) 766-1178 

-0 Printed on recycled paper. 



Case Narrative for 
KATA 

SDG#95606 

TOTAL ORGANIC CARBON 

Analytical Batch Number: 150121 

Analytical Method: SW846 9060 Modifi~d 

Laboratory Number 

9905606-01 
9905606·02 
9905606-03 
9905606-04 
9905606-05 
9905606·06 
QC615649 
QC615649 
QC615647 
QC61S650 

Sample Preparation: 

Sanwle Description 

17SLB03-0506 
18SLB03·0506 
19SLB 16-0203 
32SLB03·0506 
34SLB03-0304 
33SLB05·0304 
Duplicate of 9905519-05 
Post Spike of 9905519-05 
Blank 
Laboratory Conu-ol Sample 

The method quoted is for aqueous samples only. It is modified to accommodate soils 
analysis. 

Instrument Calibration: 

The instrument used was a Dohrmann DC-SO TOe analyzer. The instrument was 
properly calibrated. 

Holding Time: 

All samples were analyzed within the required hOlding time. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance 
limit. 

10 



Spike Analyses: 

The post spike was run on the following Sample Number. 

9905519-05 

The analyte recovery in the post spike was within the required acceptance limits. 

Laboratory Control Samples: 

All analyte recoveries in the laboratory control sample were within the required 
acceptance limits. 

Sample Duplicates: 

All sample duplicate results were within the required acceptance limits. 

Dilutions: 

None of the s~1TIples were rli1uted. 

Non Conformance Reports: 

There were no Nonconformance Reports associated with this batch. 

1J 



TOTAL PETROLEUM HYDROCARBONS 

Analytical Batch Number: 150797 

Analytical Method: SW846907lA 

Laboratory Number 

9905606-01 
9905606-04 
9905606-05 
9905606-06 
QC618246 
QC618247 
QC618248 
QC618249 

Instrument Calibration: 

Sample Description 

17SLB03-0506 
32SLB03-0506 
34SLB03-0304 
33SLB05-0304 
Blank 
Laboratory Control Sample 
Matrix Spike of 9905606-06 
Duplicate of 9905606-06 

The instrument was properly calibrated. 

Holding Time: 

All samples were analyzed within the required holding time. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance 
limit. 

Spike Analyses: 

The matrix spike was run on the following Sample Number. 

9905606-06 

The analyte recovery in the matrix spike was within the required acceptance limits. 

Laboratory Control Samples: 

All analyte recoveries in the laboratory control sample were within the required 
acceptance limits. 



Sample Duplicates: 

All sample duplicate results were within the required acceptance limits. 

9905606-06 

Dilutions: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconfonnance Reports associated with this batch. 

The above narrative has been reviewed brfL Ii.. t1 Date: tJ rJ!?Jf1 

13 



Page_l _ of _1_ 
CHAIN OF CUSTODY RECORD 

~OSb06~ 
Client NamelFacility Name h sAMPLE_ANALY$.1S R.f,QUlRED (xl: usc rtmarks area to sptCify specif«: cOlnpOUmh, or mcIhods 

KcJ e,kll!1 Alle, I,dirc \ II'" ,;1eel, US) 1 1 1 I. T I. liT n T '-I T I-I T II [-I T liTTTT 

Collected by/Company I 

~hC« \'" .v,,1 ~ If' 
SAMPLEID 

AJI \1SL 'P:D3-0Sb 5/1'7 /.;( to 

1550 

L/() 

~""'';';'J SL "003-0 

!.-\S L 'E:b3 -b I 10;:>5 

fP 33SI... 'BClS- 1;l3S 

1\ 

~lljJ. 

XI \1(1 \ 

1)(1 I~I \ 

)(1 j)(.l,;2 

'1<1 11-~ 

):1 11:1 01 

~ f· .1 t .~ .. "':::1 .. 
~! G: ~lf~ . c 

f 1 f~ ~ ~] .. J ~ ! - !:l li g" i £ i ~ ~ ;g z ;a.~ :: 

f 
-;.. 

'j.. 

11-
1-

'f., 

Kdlnqafollfd 1>1: _I \ _ fii¥.jIT .... , ReceI"ed by: Rldlnquhlhed by: 

""'~~ r.1t''1<1 ? .. ~s i: , 
J 

] m t ~ -
S ~ 
~ " 
.li § 

• E I~ ~VI ~ oS 

~ ~ = :. i l it <.> <.>1> 

~ 

X 
X 
Xl 

Date: 

'DIll': I Time: ~tf/rl7i~LI)Iema-1>1: R~by"'bby: , 
iF,·J...J--:r., /-] 
177 {VVUC'~,I /~ 

1ITJ..I .... _ coo .... nl." ,.nll,.,.tnr V p.llnw = file Pink = ~th report 

I 

General Engineering Labor? i, Inc. 
2040 Savage Road ' 
Charleston. South Carolina 29407 
P,O. Box 30712 
Charleston. South Carolimll 29417 
(803) 556-8171 

Usc For P in the boxes 10 indicate whether 
.. JUIIple wu filtered and/or pn:served 

Remarks ~~i' 
.\ 

1-• 
~ 

---1'\ 
,\ 

1.\ 

TIme: RecelYod 1>1: 



FEDERAL SAMPLE 191CElPT REVIEW 

K6ft Reeehed b~ DOIeqlo/'n.. Client 

eEL COOLER GEL POLY COOLER __ CLIENT COOL£R__ OTHER __ . --
SA~IPLE REVIEw CRITERI,\ 
I. 

5. 

6. 

W.:re ~hippin~ eont~it'o."1) r«O'f.:U int:ll-' ::ncJ SC'J1cU? 
Gil aroic::t M;m:tt!.1!f' if:oCo 

WJ,S the Shipmenr SC'rtt:!CJ fnlluw;n! lhe ~djoc.\cmistt"Y SUt"ll.'1 
oro=Iu", Iei'I SOP S.oort? 

We:'c the survey rcsul~ rk.PI"c·! 
C;111 Proiect M:ua~ if No 
Arc :my of the s::utlplc::s icJawlicU by the cJic:1£ !lS r:ldi~'l"("! 
If yes. did diem Dl'o¥'\dc; HAD xtivit'r? 

We:c c.";lin oC CUSlocJy doc:lICDC:'lU complC1aJ pn;lpdfy ~ 
Clnk. 5i~n~. rrclc:h c:'Oru=Dncn1 

Did ;111 1.lmplcs conuin.:r ;l(l1'YC incxt? (,Solcct • LUlbtok':::1I? 
C:lll P70i~t M:uu'!!c:' i£ No 

W c:'c :11 umplc: cont:incn. pt1)pcrly b.bclcl? 

CO,,"IMENTSI UALIFIERS 

1 vt 1 

10' 1 
I 7. \\ic::e proper s:lmpk conl;1incn m;ci ... c:d? 

1 1 I 

i 9. 
I 

10. 

II. 

l~. 

i u. 

15. 

P:c:scrved s:lmplc:s c~c:d.cU fot proper pH? 

\Vf!:'t! s:lmcles Df"~"rtJ I'll'OlX'tiv! 
IC no. Ii;' s:l';-'ol~- &'-I~.;r ---~-

Shipping conuin.:r Ic~UlC cbcd:et.f"? 

W:u shippin~ ccnuin".,. tc-:npc:r.ohll'C within spc:1liollons l.l ... ~a 
If no. ell! Proie=:! M:ln!lIet:r 

\Yere s.:Jmplcs ncej."ed wilhin holding limt'! 
i( :-lo. ull Prokct ~I:lIl!I':cr 

ARCOC# IF REQUIRED 

SOC. IF EQUIR.f.[) 

\ 

l...r 1 q ) 
1...1--1 _ 
..... I I ./O/~ 

I,) 1 
I~I () 

I~I 
1-+-1 
I-H 
1 ;;:r 1 

REVIEW ~11 )1 jJ 1'1 SA . SE.-\LS A TIACHED NSA· NO SE.-\LS ATTACHED 

/ 



Client; 

Contact: 
Project Description: 

ce: KATAOOl99 

Katahdin Analytical 

340 County Road 
Westbrook:Maine 04092 
Ms. Andm. Colby 

Fonner Naval Complex. 

Report Date: June 13, 1999 Page lor2 

------------------------------------------. --~ 
SamplelD 

LabID 

Mauix 
Date COllected 
Date Receh .. ed 
Priority 

Collector 

Parameter Qualifier Result 

General Chemistry 
Total Rec. Petro. Hydrocarbons 
Evaporath'e Loss @ 105 C 
Total Organic Carbon 

MI 
M2 

M3 

Notes; 

381 

16.0 

2180 

The qualifiers in this iCjiOrt ru-e deflr.ed as fc!!ows: 

: 32SLB03·0S06 

: 9905606-04 

: Soil 
: 05118199 

: 05118199 
: Routine 
: Client 

DL 

119 

1.00 
43.1 

Metbod.Description 

SW8469071A 

EPA 3550 

238 
1.00 
100 

SW846 9060 Modified 

Units 

mgJI:g 
wt% 

mg/kg 

NO indicates that the analyte was not detected at a concentration greater than the detection limit. 

---_. --
DF Analyst Date TIme Bal<:b M --- --_. 
1.0 AA T 06111/99 1030 150797 1 

1.0 Gl 05/19199 1540 149550 2 

1.0 LS 05128199 1235 150121 3 

J indicates presence of analyte at a concentration less than the reporting limit (RL) and greaU::I than the detection limit (DL). 
U indicates that the analyte was not detected at a concentration greater than the detection limit. 
.. indicates that a quality control analyte i"CCovery is outside of specified acceptance criteria. 

Data reponed in mass/mass units is reponed as 'dry weight". 

III.IIIDIII~ I~IIW I ill~ II~IIIIIII 
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Project 

Client 

Sample No. 

Sieve Size 

II 10 
II 20 
II 40 
II 60 
II 100 
II 200 

S. W. COLE ENGINEERING, INC. 

REP 0 R T 0 F G R A D A T ION 
ASTM C-117, C-136 

MISCELLANEOUS 

KATAHDIN ANALYTICAL 

16, CLAY, WP-2502-16 

Percent Passing 

100.0 
99.9 
99.9 
97.8 
57.0 
43.6 

project No. 
Date 

99008 
OS/20/1999 

PROJECT 
Specifications % 



APPENDIXE 

BORING LOG OF MONITORING WELL USED IN AQUIFER 

CHARACTERIZATION EVALUATION 



EnSafe/Allen & Hoshall Monitoring Well NBCC523001 

Coorcftlates: 23!5701Q2E; 378I95.RN 

Starled al 0830 (JfI 4-4-95 TOC E1e~aticn: 7.89 feellllsl 
ClJIIPieted at 093$ (JfI 4-4-95 DePth to GrMdwater: 4.83 feel roc Meas\recI: ~21-B6 
Orling MethOd: 4.26"/D (7.$" Cl)J HSA wllhEplt $fXJ/JfI GrCl.lldwater EJevation: 3.26 feel II1II 

CleDlcgist: Peter Bayley 

r--

S-r- - t 83 

--

10-- - 2 38 

r--

15-r- - ~ 82 

4 100 

20-

a 

o 

§ 

I 

::: ~. 
'," Sf. 

SM 

TDtaI Wei Deplh: /2."eflt ~ 
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APPENDiXF 

RBSL CALCULATION SPREAD SHEETS 



Minimum Construction Worker RBSLs 

Dermal Incidental Ingestion Inhalation Minimum 
RBSL RBSL RBSL RBSI 
m~I/L mg/L mg/L mg/L. 

B:enzene 0.85 68.52 0.15 0.15 
Toluene 23.98 5677.78 5.38 5.38 
Ethylbenzene 6.05 2838.89 14.50 6.05 
Xylene 102.33 56777.78 NA" 102.33 
Naphthalene 1.63 1135.56 2.63 1.63 
!JIITBE __ __ . 25,9~ L. ____ 141.9~ --

293.44 25.92 

"No inhalation reference close is available for xylenes; therefore, no inhalation RBSL can be calculated. 

Prepared By: ~~ R,eviewed By: UJ:~ 



Construction Worker Dermal RBSLs 

Factor A Factor 1 Factor 2 

7.18E-01 0.782661 
4.21E-01 
1.01E+OO 
1.13E+OO 
1.24E+OO 
1.22E-02 

• Kow and MW values for xylene, m-

Prepared By ~~.;LL, Reviewed By ~fi. eiJ0~ 



Construction Worker Incidental Ingestion RBSLs 

BW AT IR ED EF Target CSF oral Rfd oral RBSL 
kg day Uday yrs dayslyr Risk or HQ mglL 

Benzene 70 25550 0.01 1 90 1.00E-06 2.90E-02 6.85E+Ol 
Toluene 70 365 0.01 1 90 1.0 NA 2.00E-Ol 5677.778 
Ethylbenzene 70 365 0.01 1 90 1.0 NA 1.00E-Ol 2838.889 
Xylene 70 365 0.01 1 90 1.0 NA 2.001E+00 56777.78, 
Naphthalene 70 365 0.01 1 90 10 NA 4.00E-02 1135.5561 
!JITBE 70 365 0.01 1 90 1.0 NA 5.00E-03 141.94441 

Prepared By: ~~ R";~"'~ f:. ~ 



Construction Worker Inha,lation RBSLs 

I 
-

I 
---- -

Chemical Dair Dwater H 9acap 9wcap 9,. 9w• 9T Deff-cap 

~ cm~/s cm'l. cm'lcm' cm'lcm' cm'lcm' cm'lcm' cm'lcm' cm'lem' em'l. cm Is 

Benzene 0.OH3 1.10E-05 2.2SE-Ol 0.038 0.342 0.33 0.15 0.48 1.35E-OS 1.01E-02 
Toluene 0.0115 9.40E-OS 3.01 E-Ol 0.038 0.342 0.33 0.15 0.48 1.07E-OS !l.20E-03 
Ethylbenzene 0.0"76 8.S0E-06 2.80E-Ol 0.Q38 0.342 0.33 0.15 0048 9.8SE-OS :3.22E-03 
Xylene. 0.072 8.S0E-OS 2.78E-Ol 0.038 0.342 0.33 0.15 0048 9.SSE-OS 7.79E-03 
Naphthalene o.on 9.40E-06 2.00E-03 0.038 0.342 0.33 0.15 0048 S.79E-04 7.83E-03 
MTBE __ 

-- ---- -- ----
0.102 1.05E-05 4.1SE-02 0.Q38 0.342 0.33 0.15 0048 3.90E-05 1.10E-02 

--_._- ----- _.- -_. -----------

Chemical hCclp hv Deff-ws Uair Sair Lgw W VFwamb TR (carc) I~I (nonc) 

cm em cm'l. cmfsec cm cm cm mglm'lmglL 

Benzene 5 117 3.18E-04 225 200 122 1500 1.97E-OS 1.00E-OS NA 
Toluene 5 117 2.54E-04 225 200 122 1500 2.09E-OS NA 1 
Ethylbenzene 5 117 2.34E-04 225 200 122 1500 1.79E-OS NA 1 
Xylenes 5 117 2.27E-04 225 200 122 1500 1.72E-OS NA 1 
Naphthalene 5 117 S.17E-03 225 200 122 1500 2.83E-OS NA 1 
MTBE 5, 117 8.79E-04 225 200 122 1500 9.99E-OS NA 1 

------- - -

Chemical TR (carc) HI (nonc) BWadult AT Sfi (carc) RID (non,,) IRair EF ED RBSLair H FtBSLwater 

k!tJ yr [mglkg-dayr' [mglkg-day] m'lday daylyr yr mglm' cmJlcmJ 
mglL ! 

Benzene 1.00E·OS NA 700 70 2.90E-02 NA 20 90 1 3.43E-02 2.2SE-Ol 0.15 
Toluene NA 1 70 1 NA 1.14E-Ol 20 90 1 1.62E+00 3.01 E-Ol 5.38 
Ethylbenzene NA 1 70 1 NA 2.86E-Ol 20 90 1 4.06E+00 2.80E-Ol 14.50 
Xylenes NA 1 70 1 NA NA' 20 90 1 NA· 2.78E-Ol NA' 

Naphthalene NA 1 70 1 NA 3.71E-04 20 90 1 S.27E-03 2.00E-03 2.63 
MTBE NA 1 70 1 - _NII...._ 8.S0E-Q'1. L- 20 90 1 1.22E+Ol 4. 1 SE-02 293.443 

-No inhalation reference dose is available for xylenes; therefore, no RBSL can be calculated for xyh~ne. 



Construction Worker Inhalation RBSLs 

Chemical Dair Dwater H eacap ewcap e .. ew• eT Deff·cap Oeff-s 

cm"/s em",s em">'cm em">'cm"> cm">'em cm">'em"> em">/cm"> em 'em I;:m"($ cm",s 

Benzene 0.093 1.10E-05 2.20E-01 0.038 0.342 0.33 0.15 0.48 1.3BE-05 1.01 E-02 
Toluene 0.085 9.40E-OB 2.BOE-01 0.038 0.342 0.33 0.15 0.48 1.13E-05 9.20E-03 
Ethylbenzene O.Q7B 8.50E-OB 3.20E-01 0.038 0.342 0.33 0.15 0.48 9.39E-OB 8.22E-03 
~enes 0.072 8.50E-OB 2.90E-01 0.Q38 0.342 0.33 0.15 0.48 9.40E-OB 7.79E-03 
Naphthalene 0.072 9.40E-OB 4.90E-02 0.038 0.342 0.33 0.15 0.48 2.92E-05 7.79E-Q3 

I heap hv Oeff-ws Uair oair 19w W TR Icare) Hllnonc) 

em em em'l. emlsee em em em I mglm'lmgll 

.®B 5 117 225 "00 '"" 1500 1.~05 , 
112 2.1 ~. _225 ,200 12 J. ~ 

NA 
17 3E-0 225 200 NA 

[Xylene. 117 225 200 12 .77~-1 NA 
117 B.55E-04 225 200 122 1500 8.77E-OB NA 1 

Chemical BWadult AT Sfi lcare) RID Inone) IRair EF ED RBSLair RBSLwater 

kg yr [mglkg-daYr [mgfkg-day] mJ'day day/yr yr mg/m"> mgll 
Benzene 70 70 2.90E-02 NA 20 90 1 3.43E-02 17B9.4 
Toluene 70 1 NA 1.14E-Ol 20 90 1 I.B2E+OO 8.51E+04 
Ethylbenzene 70 1 NA 2.8BE-Ol 20 90 1 4.06E+OO 2.08E+05 
Xylenes 70 1 NA NA' 20 90 1 NA' NA' 
Naphthalene 70 1 NA 3.71E-04 20 90 1 5.27E-Q3 B.00E+02 

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



Volatilization Factor: Groundwater to Ambient Air (VFwamb) 

Chemical Pilt""' ;/;I?iMi~f;, i'\';' ;;,H'", ;";"a~y '-;~',; aft 
em"!s em"!!! em~!em" cm'fcm' cm'fcm' cm~lcm" 

Benzene 0,093 UOE-05 2,20E-01 0,038 0,342 0,33 
Toluene 0,085 9AOE-OS 2,SOE-01 0,038 0,342 0,33 
Ethylbenzene 0,07S MOE-OS 3,20E-01 0,038 0,342 0,33 
Xylenes 0,072 8,50E-OS 2,90E-01 0,038 0,342 0,33 
Naphthalene 0,072 9,40E-OS 4,90E-02 0,038 0,342 0,33 

Chemical heap ~/ ';hV.h - -'Llol, ·a.lr F',Lgw; . , 
em em em Is em/sec em em 

Benzene 5 117 3,22E-04 225 200 122 
Toluene 5 117 2,S8E-04 225 200 122 
Ethylbenzene 5 117 2,23E-04 225 200 122 
Xylenes 5 117 2,23E-04 225 200 122 
Naphthalene 5 117 S,55E-04 225 200 122 

BWadult' ,~," 'AT ;.;~Ri\lI(F .. :mFmJ:f,;~mi2~ 

kg yr m Iday day/yr 
70 70 2,90E-02 NA 20 90 

Toluene 70 NA U4E-Q1 20 90 
Ethylbenzene 70 NA nSE-01 20 90 
Xylenes 70 NA NA' 20 90 
Naphthalene 70 NA U1E-04 20 90 

Reference: American Society for Testing and Materials (ASTM). 1997. Standard Guide for 

Risk-Based Corrective Action Applied to Petroleum Release Sites Designation E 1739_95f:
1 

a~ 

cm~lcm 

0,15 
0,15 
0,15 
0,15 
0,15 

';'1111'",' 

em 
1500 
1500 
1500 
1500 
1500 

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

= South Carolina value 
1-----; = Site-specific value or based on site-specific value 

= Calculated value 
= ASTM default value 

Value from EPA Integrated Risk Informarlon System 
Assumptions for construction worker scenario 

aT 
c,o'l"lc,n" em Is em Is 

0,48 USE-05 U1E-02 
0,48 U3E-05 9,20E-03 
0,48 9,39E-OS 8,22E-03 
OA8 9AOE-OS 7,79E-03 
OA8 2,92E-05 7,79E-03 

TR (carc) HI (none) 
mg/m Img/L 

L94E-05 1 ,ODE-OS NA 
L90E-05 NA 1 
L95E-05 NA 1 
L77E-05 NA 1 
8,77E-OS NA 1 

1769A 
1.62E+OO 8.51E+04 
4.0BE+OO 2.0BE+05 

NA' NA' 
5,27E-03 6.00E+02 
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SOIL LEACHABILITY MODEL 



Srte 32 Leachability 10115f1999 1:13 PM 

IN-SITU SOIL RISK EVALUATION 

SOUTH CAROLINA 
Department of Health and Environmenta! Contro! (DHEC) 

Site Data 

SITE 10 # 0 
FACILITY NAME Site 32, Building 54 

Instructions 
Provide results, separately, for each constituent in the worst case soil analysis. 

Data 
List Constituent: ETHYLBENZENE 381 
(BTEX, Napth.) 60 Table 

Bioremediation "half-life" 40 days t 1/2 1 
Soil/water partitioning coefficient ml/g Koc 1 

D .... _ •• I ... _ 1 R 
1' ... 'OUI~ ,.v 

Equation Step 
42 Set 

Total Organic Carbon Content 0.0024 decimal % f cs I 1 
Leachate Concentration 2.18E+03 mg/l Cw I 2 
Air Filled Porosity 0.33 decimal % f II 1 
Infiltration Rate Time o seconds t II 2 
Velocity of Water 5 ft/year Vw II 3 
SoillWater Distribution Coefficient 1.6300 ml/g Kd III 1 
Contaminant Percolation Rate 15 ft/year Vc III 2 
Time to Reach Groundwater o days Tc IV 1 
Concentration reaching Groundwater o mg/l Cp IV 2 
Site Specific Target Level 25 mg/kg C sstl V 

Conclusions 

Does concentration of chemical of concern in soil exceed SSTL? NO 

Risk of Human Exposure due to contaminated soil. 

YES X NO 

IN-SITU SOIL RISK EVALUATION 
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SOIL LEACHABILITY MODEL FOR NAPHTHALENE 
RISK-BASED CORRECTIVE ACTION FOR PETROLEUM RELEASES 

SITE INFORMATION:r=-:::-::-:-:-::----c:-:-_____________ -, 

Site: Site 32, Building 54 

Location: Charleston Naval Complex, North Charleston, SC 

REFERENCES: 

INPUT: 

(1) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix e, Figure 1. 

(2) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Table 2. 

(3) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Input Parameters. 

(4) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Table 1. 

(5) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Figure 2. 

(6) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B. Figure 3. 

(7) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix e, Figure 4. 

(8) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Figure 5. 

CDC Chemical of Concern 

Bd Soil Bulk Density (1) 

Crsbl Risk Based Screening Level 

Cs Concentration of coe In soil 

OAF Dilution/Attenuation Factor (2) 

foe Organic Carbon Content in Soil (3) 

H' Henry's Law Constant (4) 

Hf Wetting front suction head (always negative) (5) 

Hw Average Annual Recharge {3} 

Kf Soil Hydraulic Conductivity (6) 

Kac SoillWater Partioning Coefficient (2) 

L Depth between soil sample with 

greatest COC concentration to groundwater. 

" Porosity (7) 

t1/2 Biodegradation "half life" (2) 

g/em3 

mg/q 
mg/kg 

unitlessl 

mg/kg 

unitlessl 

em 

em 

cm/s 

mllgl 

em 

unitless 

daysl 

mg/kg TPH Total Petroleum Hydrocarbons. EPA Method 3550 

Wr Residual Water Content (8) volume fraction 

NAPHTHALENE 

1.63 

1.63 

42 

2 

2180 

0.002 

-15 

25 

0.0001 

1543 

0 

0.43 

48 

381 

0.10 
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CALCULATIONS: 

Equation Set I - Determine soil pore water concentration resulting from physical partioning (ew). 

Step 1 - Calculate the total organic carbon content (fcs) of the soil. 

Ics = (Ioc + TPH/1. 724)'1 E-6 = __ o_._OO_2_4 __ decimal % 

Step 2 - Calculate the concentration of cae in soil pore water (ew) directly in 

contact with the contaminate soil. 

Cw = CS'((Wr 'lg/cc+Bdl/((Bd'Koc'lcs)+Wr+((0-Wrl'H')I) = ___ 1_.1_2 ___ mg/l 

Equation Set II - Determine the velocity of the soil pore water (Vw) 

Step 1 - Calculate the air filled porosity (f) in decimal percent. 

f = '" -Wr = 0.33 decimal % --..;....-
Step 2 - Determine the time for water to percolate through the vadose zone soil 

(Irom depth 01 worst case soil sample to the water table at site). 

t = (fiKfj"'(L-(Hw-Hij)"'(iil(Hwoi-((L-Hf)/(Hw-Hfi})) = 0 seconds ----
Step 3 - Determine the velocity of the water (Vw) in feet per year. 

Vw = (U30.48cmlft)/(tl31,500,OOOsec/year) = __ 2_5_0_54_1_1_7 __ ftIyear 

Equation Set III • Determine the organic retardation effect (Vc) of the contaminant. 

Step 1 . Calculate the soil/water distribution coefficient (Kd) (ml/g) for uncontaminated soil. 

Kd = Koc'loc'l E-6 = 3.36374 mllg 
-..;.;.;....;,,;,.;,-

Step 2 . Calculate the retardation effect of natural soil organic matter on COC migration. 

Vc = Vw"(1+((Bd'Kd)/01) = __ 1,.;,_82_1.;,,9;.,;9.,;6 __ ftIyear 



Site 32 Leachability 10/15/1999 1:13 PM 

Equation Set IV - Determine biodegradation rates and provide final coe concentration (Cf) at depth of concern. 

Step 1 - Calculate the time (Te) in days required for the coe to reach groundwater. 

Tc = 365 day/yr"«U30.4Bcm/ft)Nc) = ___ O_.O_O ___ days 

Step 2 - Calculate estimated concentration of COC in the soil pore water (Cp) necessary to protect groundwater. 

Cp = 10'(log (Crsbl)+«Tc/2.3)·(0.693/t1/2))) = ___ I_.6_3 __ mg/l 

coe concentration in soil pore water (ep) is greater than Crsbl, therefore the SSTL must be calculated. 

Equation Set V - Calculate the Site Specific Target Level (SSTL) for the COC in soil. 

Csstl for APHTHALENE 

in soil 

= Cp'DAF'«(Sd'Koc'fcs)+Wr+(P'H'''))/(Wr''1 g/cc+Sd)) = 

Date 

Date 

11.569015 mg/kg 
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IN-SITU SOIL RISK EVALUATION 

SOUTH CAROLINA 
Department of Health and Environmental Control (DHEC) 

Site Data 

SITE 10# 0 
FACILITY NAME Site 32, Building 54 

Instructions 
Provide results, separately, for each constituent in the worst case soil analysis. 

Data 
List Constituent: NAPHTHALENE 381 
(BTEX, Napth.) 60 Table 

Bioremediation "half-life" 40 days t 1/2 1 
Soil/water partitioning coefficient ml/g Koc 1 

Results 1.8 
Equation Step 

42 Set ,.. 

Total Organic Carbon Content 0.0024 decimal % f cs I 1 
Leachate Concentration 2180.000 mgll Cw I 2 
Air Filled Porosity 0.33 decimal % f II 1 
Infiltration Rate Time o seconds t II 2 
Velocity of Water 5 ftlyear Vw II 3 
Soil/Water Distribution Coefficient 1.63 mllg Kd III 1 
Contaminant Percolation Rate 15 ftlyear Vc III 2 
Time to Reach Groundwater o days Tc IV 1 
Concentration reaching Groundwater 0.43 mgll Cp IV 2 
Site Specific Target Level 12 mglkg C sst! V 

Conclusions 

Does concentration of chemical of concern in soil exceed SSTL? YES 

Risk of Human Exposure due to contaminated soil. 

X YES NO 

r 

IN-SITU SOIL RISK EVALUATION 
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IN-SITU SOIL RISK EVALUATION 

SOUTH CAROLINA 
Department of Health and Environmental Control (DHEC) 

Site Data 

SITE 10# 
FACILITY NAME 

STREET ADDRESS 

______________ cOUNTY ~C~h~a~rle=s~t=on~ __________________ ~ 

Site 32, Building 54 

Charleston Naval Complex, North Charleston, SC 

Soil Risk Evaluation Data 

TPH 
Soil % SAND (Estimated) 

Soil % CLAY (Estimated) 
Worst Case 

Soil Analyses 

Benzene 

Toluene 
Ethylbenzene 

Xylenes 
Naphthalene 

MTBE 
Natural Organic Carbon Content 

Average Annual Recharge 
Distance from highest Soil 
Impact to water table 

Bulk Density of Soil 

Wetting Front Suction 

Soil Hydraulic Conductivity 
Porosity 

Residuai Waier Content 

381 mg/kg 
60 % 

40 % 

mg/kg 

mg/kg 
1.8 mg/kg 

mg/kg 
42 mg/kg 

mg/kg 
2180 mg/kg 

25 cm 

0.001 cm 

1.63 g/cc 

15 cm 

1.00E-04 cm/sec 
0.43 decimal % 

0.10 decimal % 

List possible human exposure pathways from surface soil. 
Soil leaching to roundwater - utility trench 

Bold indicates site specific data 

IN-SITU SOIL RISK EVALUATION 

Cs 

Cs 
Cs 

Cs 
r", 
~v 

Cs 
foc 

Hw 

L 

Bd 

Hf 
Kf 
<1J 

Wr 

Figure 

1 

2 

3 
4 

5 



Site 32 Leachability 

SOIL LEACHABILITY MODEL FOR ETHYLBENZENE 

RISK·BASED CORRECTIVE ACTION FOR PETROLEUM RELEASES 

SITE INFORMATION: .-----------------------------, 
Site: Site 32, Building 54 

Location: Charleston Naval Complex, North Charleston, se 

REFERENCES: 

INPUT: 

(1) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix S, Figure 1. 

(2) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Table 2. 

(3) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Input Parameters. 

(4) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Table 1. 

(5) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Figure 2. 

(6) SCOHEC, RBCA For Petroleum Releases, June 1995, Appendix B. Figure 3. 

(7) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Figure 4. 

(8) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Figure 5. 

coe Chemical of Concern 

Bd Soil Bulk Density (1) g/em3 

Crsbl Risk Based Screening Level mg/q 

Cs Concentration of coe in soil mg/kg 

OAF Dilution/Attenuation Factor (2) unltlessl 

foe Organic Carbon Content in Soil (3) mg/kg 

H' Henry's Law Constant (4) unitlessl 

Hf Wetting front suction head (always negative) (5) em 

Hw Average Annual Recharge (3) em 

Kf Soil Hydraulic Conductivity (6) cm/s 

Koc SoillWater Partioning Coefficient (2) ml/gl 

L Depth between soil sample with em 

greatest COC concentration to groundwater. 

" Porosity (7) unitless 

t1l2 Biodegradation "half life" (2) daysl 

TPH Total Petroleum Hydrocarbons, EPA Method 3550 mg/kg 

Wr Residual Water Content (8) volume fraction 

10/1Ei/1999 1 :13 PM 

ETHYLBENZENE 

1.63 

6.05 

1.11 

8 

2180 

0.28 

-11; 

2" ., 
0.0001 

176 

0 

0.43 

10 

381 

0.10 
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CALCULATIONS: 

Equation Set I - Determine soil pore water concentration resulting from physical partioning (ew). 

Step 1 - Calculate the total organic carbon content (fes) of the soil. 

Ics = (lac +TPH/1.7241·1E-6 = ___ O_',;.OO,;.2_4 ___ decimal % 

Step 2 - Calculate the concentration of COC in soil pore water (ew) directly in 

contact with the contaminate soil. 

Cw = CS'((Wr '1g/cc+Bd)/((Bd'Koc'lcs)+Wr+((e-Wrl'H'1)) = __ ,;.O';;,3;,;32;,;9,;.55;,;7 __ mg/1 

Equation Set II - Determine the velocity of the soil pore water (Vw) 

Step 1 - Calculate the air filled porosity (f) in decimal percent. 

f = " - Wr = 0.33 decimal % 

Step 2 - Determine the time for water to percolate through the vadose zone soil 

(Irom depth of worst case soil sample to the water table at sitel. 

-----

t = (flKf)'(L-(Hw-Hf)l'(ln(Hw+((L-Hf)/(Hw-Hf)l)) = ____ 0 ____ seconds 

Step 3 - Determine the velocity of the water (Vw) in feet per year. 

Vw = (U30.4Scm/ft)/(t/31,500,OOOsec/year) = __ ..;2;,;5,;.;,O;,;54,.;.:.;,1..;1;.,7 __ ftIyear 

Equation Set III - Determine the organic retardation effect (Vc) of the contaminant. 

Step 1 - Calculate the soil/water distribution coefficient (Kd) (mllg) for uncontaminated soil. 

Kd = Koc'foc'1E-6 = ___ O_.3_S_3_6S ___ ml/g 

Step 2 - Calculate the retardation effect of natural soil organic matter on cac migration. 

Vc = VW"(1+((Bd'Kd)/0)) = ___ 10...;,_20_7..;,,7_7_6 __ ftIyear 
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Equation Set IV - Determine biodegradation rates and provide final coe concentration (Cf) at depth of concern. 

Step 1 - Calculate the time (Te) in days required for the coe to reach groundwater. 

Te = 365 daylyr"((U30.48em/ft)Ne) = ___ .;O;.;.O.;O ___ days 

Step 2 - Calculate estimated concentration of coe in the soil pore water (Cp) necessary to protec:t groundwater. 

Cp = 10'(log (Crsbl)+((Te/2.3)'(0.693/tl/2))) = ___ ;.;6 . .;.05;.... ___ mgll 

COC concentration in soil pore water (Cp) is greater than Crsbl, therefore the SSTL must be calculated, 

Equation Set V - Calculate the Site Specific Target level (SSTL) for the coe in soil. 

Csstl for HYLBENZENE = Cp'DAF'(((Bd'Koe'fes)+Wr+(F"Hrn))/(Wr"lg/ee+Bd)) = 2~,.653175 mg/kg 

in soil 

PREPARED By:_~.Jt-"~"""",~ ... #",~:....::~==,,,dL-_ 
Date 

CHECKED BY: 

Date 
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