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EXECUTIVE SUMMARY 
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09/21/99 

Tetra Tech NUS, Inc. (TtNUS) has completed a Rapid Assessment (RA) for Site 9 (Building 654) 

which includes a closed underground storage tank (UST) system which supplied fuel oil to 

Building 654 at Charleston Naval Complex (CNC) Zone H, in North Charleston, South Carolina. 

The RA was performed under the direction of the South Carolina Department of Health and 

Environmental Control's (SCDHEC's) Rapid Assessment Plan approval letter dated November 4, 

1998. 

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 Underground Storage Tank Assessment Report for 

UST 654 to determine 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 of benzene, toluene, ethyl benzene, total xylenes (BTEX), and diesel 

range organics. 

• Installed three temporary monitoring wells to approximately 12 feet below land surface 

(bls); 

• Installed six shallow permanent monitoring wells to approximately 12 feet bls, and a 

vertical delineation well to approximately 27 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 PAHs using USEPA 

Method 8270; 

• Performed groundwater natural attenuation sampling; 

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

Meihod 8260, poiynuciear aromaiic hydrocarbons (PAHs) using USEPA Meihod 8270, 

total organic carbon (TOC) using USEPA Method 415.1, total recoverable petroleum 

hydrocarbons (TRPH) using USEPA Method 9071, and grain size analysis using sieve 

and hydrometer methods; and 
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• Surveyed monitoring well and piezometer top of casing elevations and collected depth to 

groundwater measurements to evaluate the groundwater flow direction. 

Conclusion 

Benzene was the only Chemicals of Concern (CoC) analyte detected in the soils at 

concentrations that exceed the SCDHEC Risk Based Screening Levels (RBSLs) for a sandy rich 

soil matrix less than 5 feet above groundwater. Benzene was detected above the SCDHEC 

RBSL of 5 Ilg/kg in samples collected from boring locations CNC09-B04 (33.5 Ilg/kg), 

CNC09-B02 (19.20 Ilg/kg), and CNC09-B05 (6.22 Ilg/kg). The soil benzene concentrations are 

less than the benzene Site-Specific Target Level (SSTL) of 307,154 mg/kg calculated for the 

leaching of benzene from subsurface soils to the groundwater. Groundwater analysis from the 

March 18, 1999 sampling event indicated no CoC analytes were detected in groundwater at 

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

groundwater during the RA investigation. 

Recommendation 

No further action is recommended for this site since groundwater contamination is below the 

SCDHEC RBSLs and soil contamination is below the RBSLs or SSTLs concentrations. 
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Site 9 is a closed underground storage tank (UST) system located adjacent to Building 654 at the 

Charleston Naval Complex (CNC), Zone H 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 32308 (telephone number (850) 385-9899) on behalf of the 

U.S. Navy Southern Division (SouthDiv) Naval Facilities Engineering Command (NAVFAC), 2155 Eagle 

Drive, North Charleston, South Carolina (telephone number (843) 820-7307). Authorization to conduct the 

RA for the Site was issued by NAVFAC under Contract Task Order (CTO) 0068. The RA was performed 

under the direction of the South Carolina Department of Health and Environmental Control's (SCDHEC's) 

Rapid Assessment Plan approval letter dated November 4, 1998. Fieldwork necessary to compiete the 

RA was performed December 12-28,1998; and January 11-24, February 17-23, and March 19-21, 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 654 is the former Charleston Naval Base Administration building. UST 654 was a 2,000-galion 

steel tank which supplied heating oil to the building. The age of the UST 654 is unknown; however, "sti-

P3" markings identifed on the UST during the UST closure indicates the UST system was installed 

sometime between 1970 and 1975. Prior to this time period, records on Building 654 indicated the piping 

system was installed in 1962; and it is assumed the tank was replaced in the last 20 years due to failure. 

The date the UST system was last in operation was reported as unknown [Supervisor of Ship Building, 

Conversion and Repair, United States Navy, Portsmouth Virginia, Environmental Detachment Charleston 
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(SPORTENDETCHASN), 1997. UST 654 is located approximately 15 feet southeast of Building 654. A 

concrete pad used as a containment base for a former aboveground storage tank (AST) is located 

approximately 8 feet west of UST 654, as shown on Figure 3. For purposes of this RA, UST 654 was 

designated as Site 9. 

1.2 SITE HISTORY 

In 1901, the U.S. Navy acquired 2,250 acres near Charleston to build a shipyard and the first naval officer 

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

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

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

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

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

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

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

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

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

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

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

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 transrrion of property back to the community (EJA&H, 1996). 

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, ihe UST ai Buiiding 654 was removed in February 1997. 

The UST system for Building 654 was removed, cleaned, and recycled as scrap metal during the tank 

closure performed between January and February 1997. At the time of the removal, UST 654 and the fuel 

supply and return lines were reported to be in very good condition with no visible signs of corrosion, 

pitting, or holes in the tank or piping. The depth to the base of the UST was 7 feet below land surface (bls) 

and the fuei iines were located approximately 1 foot bls. The fuel supply lines were constructed of copper 

tubing (SPORTENDETCHASN, 1997). The analytical results and UST Assessment report 

(SPORTENDETCHASN, 1997) are included in Appendix A. 
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During excavation of UST 654 a mild petroleum odor was reported from soils excavated from the tank pit. 

Soil samples collected during the tank removal identified polynuclear aromatic hydrocarbons (PAHs) in 

samples collected near the fuel supply and return lines and tank pit area. Soils excavated during the UST 

removal were transported to Building 1601 for disposal or remediation (SPORTENDETCHASN, 1997). 

1.3 RECEPTOR SURVEY RESULTS 

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

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

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

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

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

located: 

• Water utility, sanitary sewer utility: A sanitary sewer line originates on the southeast side of Building 

654 and flows south-southeast. A sanitary sewer line also extends from the parking lot area of 

Building 654 to Building 686, located west-southwest of the site. This sanitary sewer line also extends 

toward the northeast connecting to the sanitary sewer line which borders the southwest side of 

Partridge Avenue. The nearest downgradient sanitary sewer line is located approximately 45 feet 

west-southwest of the UST 654 area. A water line enters Building 654 on the northeast side of the 

building approximately 20 feet northeast of the UST 654 area. This water line connects with a water 

main which borders the southwest side of Partridge Avenue. 

• Storm sewer utility: A storm sewer utility line and storm water drains are located in the parking lot area 

for Building 654. This storm sewer drain and line are located approximatley 135 feet south-southeast 

and downgradient of the UST 654 area. A storm sewer utility line and stormwater drain is also located 

northwest of Building 654 on the southside of West Osprey Street. This storm sewer utility line 

extends from the storm drain on West Osprey Street and enters beneath Building 654 prior to 

connecting to the storm drain system in the parking lot. The storm sewer utility line is located 

approximately 100 feet west-southwest of the UST 654 area. 

• Electrical utility: A subsurface electrical utility line is located approximately 15 feet south and 

downgradient of the UST 654 area. The SUbsurface electrical line services two electrical transformers 

located west and southwest of UST 654. The subsurface electrical utility extends toward the east and 

ties into the overhead electical system. A subsurface electrical utility is also located along the 

southwest edge of Partridge Avenue. 
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A survey of groundwater users within a seven-mile radius of CNC was performed for the Final RCRA 

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

users within a seven-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 aq uifer, are located within a 

four-mile radius of CNC. Irrigation wells were not identified within 1,000 feet of the site. Numerous 

monitoring wells are located within 1,000 feet of the site. The nearest surface water body to the site is 

Cooper River located approximately 1,300 feet north-northeast from the site. 

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 (telephone 

number (843) 820-7307). 

1.4 REGIONAL GEOLOGY AND HYDROGEOLOGY 

CNC is located in Charleston County, South Carolina, in the Lower South Carolina Coastal Plan 

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 (ElA&H, 1996). 

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

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

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

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

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

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

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

regional geologic literature. In more recent geologic nomenclature, the name "Cooper" has been given to 

a group of formations which includes the Ash!ey Formation, a pa!e=green to olive-brown, sandy phosphoric 

limestone or marl, which is locally muddy andlor 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 Ashely 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 (ElA&H, 1996). 
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Groundwater occurs under water table or poorly confined conditions within the recent or Pliestocene 

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 (ElA&H, 1996). 

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, 1996). 
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Seventeen direct push soil borings were advanced at Site 9 under the supervision of a TtNUS geologist 

between December 17, 1998, and January 12, 1999 (Figure 3). These borings ranged in depth from 4 to 

12 feet bls and provided soil samples to characterize the subsurface lithology. On February 17, 1999 six 

monitoring wells were installed to a depth of 12 feet bls and grab samples were collected to describe the 

subsurface lithology. On February 18 and 19, 1999 a vertical delineation well was installed and during the 

drilling process lithologic samples were collected using a split spoon sampler to characterize the 

subsurface lithology from 14 to 26 feet bls. 

Based on lithologic descriptions from the soil borings and monitoring wells, the subsurface soils generally 

consists of silty sand and clayey sand interlayers from the surface to approximately 8 feet bls. Underlying 

these deposits a dark gray mucky clay was encountered to a depth of 27 feet bls. A general view of the 

subsurface lithology is presented in Figures 4 and 5. Boring logs are presented in Appendix B. 

2.1.2 Site Hydrogeology 

Six shallow water table monitoring wells, CNC09-M01, CNC09-M02, CNC09-M03, CNC09-M04, 

CNC09-M05 and CNC09-M06, and one deep vertical delineation monitoring well, CNC09-M07, were 

installed as part of this RA investigation (see Figure 3). The shallow monitoring wells were completed to a 

depth of 12 feet bls. Each shallow monitoring well was completed using 10 feet of 0.01-inch 

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

well CNC08-M07 was completed as a Type III 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 27 feet and a 2-inch-diameter PVC monitoring well was installed with a 5-foot, 

0.01-inch machine-slotted PVC screen. Well construction logs for the RA monitoring wells are presented 

in Appendix B. At the completion of the well installations, a South Carolina registered professional 

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

Three temporary small diameter PVC piezometers, CNC09-P01, CNC09-P02, and CNC09-P03, were 

installed in borings CNC09-B02, CNC09-B07, and CNC09-B10, respectively. Each piezometer was 
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constructed of 1-114-inch-diameter Schedule 80 PVC threaded casing and well screen. The screen 

section of each piezometer was installed to bracket the water table. Each piezometer was completed at a 

depth of approximately 12 feet bls and contained a 10-foot PVC screen section that bracketed the water 

table. Each piezometer top of casing elevation was surveyed by a TtNUS geologist to a local reference 

point. The groundwater elevation data obtained from the piezometers was used in conjunction with the 

field screening data to aid in the placement of permanent monitoring wells. 

In the site area, groundwater generally occurs under unconfined conditions at depths of approximately 4 to 

6 feet bls. Groundwater elevation measurements were recorded on February 21, 1999, and are 

presented in Table 1. Figure 6 presents the groundwater potentiometric surface during the 

February 21, 1999, field event. Based on the potentiometric map. it appears that groundwater flow is 

toward the south toward East Osprey Street, 

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

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

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

levels were recorded in 19 wells throughout Zone H over a period of four days. Measurements were 

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

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

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

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

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

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

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

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

2.2 ASSESSMENT RESULTS 

Nineteen soil borings were completed as part of the screening portion of the soil investigation at Site 9. 

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

the Chemicals of Concern (Coe). Seventeen soil borings for screening evaiuation were compieted using 

a Direct Push Technology (OPT) rig; and samples were collected to evaluate subsurface soil vapors, soil 

contaminant concentration (via a mobile laboratory), and groundwater contaminant concentrations (via a 

mobile laboratory). The soil samples were collected from a maximum depth of 4 feet bls. Two hand 

augered borings were installed to provide sampling points for collecting mobile laboratory groundwater 
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field screening data. The soil and groundwater samples collected for mobile laboratory screening were 

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

Soil samples collected for fixed base laboratory analysis were analyzed for BTEX and naphthalene using 

U.S. Environmental Protection Agency (EPA) Method 8260; and PAHs using EPA Method 8270. One 

sample was collected for total organic carbon (TOG) analysis using EPA Method 415.1, total recoverable 

petroleum hydrocarbons (TRPH) using EPA Method 9071, and grain-size analysis using sieve and 

hydrometer methods. The sample collection was conducted in accordance with The SCDHEC guidance 

document "Standard Limited Assessment" (June 1997). Lithologic logs for each soil boring are presented 

in Appendix B. The soil boring locations are shown on Figure 3 and the assessment results are presented 

in Section 2.4.1. 

A comprehensive groundwater monitoring event was conducted on March 18, 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 to six well 

volumes or until water quality parameters of pH, temperature, and conductivity stabilized. The field data 

sheets are included in Appendix C. A summary of the field parameter measurements is presented in 

Table 2. Groundwater samples were analyzed for BTEX, methyl tert-butyl ether (MTBE), and naphthalene 

using EPA Method 8260 and PAHs using EPA 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. The natural 

attenuation parameters are summarized in Table 3. 

2.3 FIELD SCREENING ASSESSMENT 

2.3.1 Soil Vapor Assessment 

Seventeen soil borings were completed to evaluate soil vapor concentrations as part of the soil screening 

assessment at Site 9. Organic vapor analyzer (OVA) heads pace measurements were recorded at 1-foot 

intervals to the top of the water table. Table 4 summarizes the soil vapor screening results. Figure 3 

presents the soil boring locations. 

Soil vapor concentrations ranged from not detected to 1,100 parts per million (ppm). Six soil borings 

contained vapor concentrations ranging from 50 ppm to 600 ppm. Soil vapor generally increased with 

depth with the highest vapor concentrations detected from 2 to 3 feet bls and the highest concentrations 
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reported at the water table. This is generally indicative of soil vapor concentrations resulting from 

contaminated groundwater as opposed to a contaminated soil source area. 

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 thses data. 

2.3.2 Soil Mobile Lab Results 

Soil samples were collected from soil borings CNC09-B01 through CNC09-B05 for analysis by a mobile 

laboratory. The samples were analyzed for BTEX and diesel range organics using EPA Method 8260. 

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. 

Analytical results from the soil mobile laboratory field screening reported BTEX and diesel range organics 

below detection limits as summarized in Table 5. 

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 this data. 

2.3.3 Groundwater Mobile Lab Results 

One groundwater sample was collected from each soil boring (and/or piezometer), except soil boring 

CNC09-B01, and analyzed in a mobi!e laboratory for BTEX and diesel range organics using EPA Method 

8260. Table 6 presents a summary of the analytical data from the mobile laboratory. 

As indicated in Table 6, benzene and toluene concentrations were reported below detection limits in all 

samples. Ethylbenzene was detected in samples at four borings ranging in concentrations from 0.70 parts 

per billion (ppb) to 64.53 ppb. Total xylenes were detected in samples at two borings at concentrations of 

0.05 ppb and 2.6 ppb. Diesel range organics in gioundwatei were detected at eight borings with 

concentrations ranging from 248.31 ppb to 163,604.24 ppb. 
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The mobile laboratory groundwater analysis was used as a screening method to assist in identifying 

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

laboratory analysis. 

2.4 CHEMICALS OF CONCERN IN SOIL AND GROUNDWATER 

2.4.1 Chemicals of Concern in Soil 

Six subsurface soil samples were collected at Site 9 for fixed base laboratory analysis. The soil boring 

locations are shown on Figure 3, and Table 7 summarizes the GoGs detected in the soil samples. All of 

the soil GoGs, with the exception of dibenzo(a,h)anthracene, were detected in one or more of the soil 

samples. However, benzene was the only analyte detected at concentrations above the Risk Based 

Screening Levels (RBSLs). Benzene was detected in samples 09SLB0203 (19.2 J,lg/kg), 09SLB0403 

(33.5J,lg/kg), and 09SLB0501 (6.22 J,lg/kg) at concentrations exceeding the RBSL of 5 J,lg/kg for sandy clay 

soils. The RBSL for clayey sand soils was used based on a grain-size analysis completed on sample 

09SLB0103 indicating a clayey sand matrix (Appendix D). Figure 7 shows the detected benzene 

concentrations and the approximate isoconcentrations. Figures 8 through 15 illustrate the areal 

distribution of GoGs detected in the soil samples. 

2.4.2 Chemicals of Concern in Groundwater 

Groundwater analytical data sheets for the March 1999 field event are presented in Appendix G. Table 8 

presents the analytical results for GoGs detected in the groundwater samples. Only one of the 

groundwater GoGs, naphthalene, was detected above method detection limits in the groundwater 

samples. The detected naphthalene concentrations ranged from estimated 1.74 ug/L to estimated 3.28 

ug/L. All detected naphthalene concentrations are less than the RBSL for groundwater of 40 J.l9/J. Figure 

16 presents the detected concentrations of naphthalene for the March 19, 1999, sampling event. None of 

the GoGs were detected above method detection limits in the on-site deep monitoring well GNG09-M07. 

2.5 ANALYTICAL DATA 

A!! analytical data from the 1997 Underground Storage Tank Assessment Report for UST 654 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 analytical reports for this RA are included in Appendix D. 
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Groundwater levels were measured on February 22, 1999. Water level contours plotted on Figure 6 

indicate that the groundwater flows toward the south. The hydraulic gradient between monitoring wells 

CNC09-M02 and CNC09-M05 on February 22,1999, was 0.0055 feet per foot. 

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

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

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

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

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

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

calculating the geometric mean of the rising and falling head values. Because hydraulic conductivity data 

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

central tendency. 

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 9. To make 

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

evaluation, monitoring well NBCH666001 was selected as the most representative well. NBCH666001 is 

located approximately 100 feet east of Site 9 and is completed to a depth of approximately 15 feet with a 

10-foot screened interval. The boring log indicates that the lithology consists of alternating silt, fine­

grained sand and clay, similar to the lithology observed in other monitoring wells at Site 9. The geometric 

mean of the rising and falling head conductivities for well NBCH666001 was 0.563 feet per day. 

Potential movement of groundwater at the site may be described in terms of transportation by natural flo'vv 

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

V=(~JXi 
where: 

V = 

K = 

n = 

average velocity 

hydraulic conductivity = 0.563 ft/day 

effective porosity = 0.46 (from sieve results of 44.7% sand & 30.5% clay and 

Figure C1 in SCDHEC, 1998) 

average hydraulic gradient = 0.0055 ft/ft 

therefore: 

v = (0.563 ft/dayJ X 0.0055 ft/ft 
0.46 

V = 0.0067 ft/day 

In summary, the seepage velocity of the surficial aquifer was calculated to be approximately 2.5 feet per 

year based on a hydraulic conductivity of 0.563 feet per day, a hydraulic gradient of 0.0055 feet per foot, 

and a porosity of 46% for clayey sand. Aquifer characterization graphs are provided in Appendix E. 

2.7 FATE AND TRANSPORT 

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

not required. 

2.8 PREDICTED MIGRATION AND ATIENUATION OF CHEMICALS OF CONCERN 

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

There were no detections in any well of BTEX, MTBE, or PAHs except for naphthalene. Naphthalene was 

detected in three monitoring wells, CNC09-M01, CNC09-M02, and CNC09-M06, at concentrations less 

than the RBSL but greater than the detection limit. Figure 16 shows the current extent of the naphthalene 

concentrations. Since fate and transport modeling was not performed, prediction and attenuation of COCs 

was not evaluated. 
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3.0 TIER 2 EVALUATION 

3.1 COMPARISON OF ANALYTICAL RESULTS WITH RBSLs 
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Soil samples were collected on January 13, 1999. The samples were analyzed for BTEX and PAH. 

Benzene was detected in sample CNC09-B04/09SLB0403 at 33.5 119/kg. This is above the SCDHEC 

RBSL of 5 119/k9 for leaching to groundwater in sand-rich soils. Benzene was also detected above RBSL 

in sample CNC09-B02/09SLB0203 at 19.20 119/k9, and sampleCNC09-B05/09SLB0501 at 6.22 119/kg. 

Toluene, ethylbenzene, and xylenes were detected in several subsurface soil samples; however, none of 

the detections exceeded their respective RBSLs. Additional PAH compounds [naphthalene, 

benzo(a)anthracene, benzo(b)f1uoranthene, and benzo(k)f1uoranthenej were detecied in ihe subsurface 

soil at the site. None exceeded their respective RBSLs. 

Groundwater sampling was conducted on March 19, 1999. The samples were analyzed for BTEX, MTBE, 

and PAH. Naphthalene was detected in three monitoring wells, with a maximum concentration in CNC09-

M01 at 3.28 I1g/L. This concentration is below the SCDHEC RBSL of 10 I1g/L. No other analytes were 

detected. A comparison of soil and groundwater concentrations to RBSLs is summarized in Table 9. 

3.2 EXPOSURE SETTING CHARACTERIZATION 

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. Building 654 

served as the Naval Base Administration Building at the time of base closure. The facility is included in 

the BRAC activities; therefore, the future use of the facility is unknown. 

The City of Charleston provides drinking water for CNC. A water well survey conducted as part of the 

UST Closure in 1997 did not reveal the presence of any water supply wells or surface water within 1,000 

feet of the site. Groundwater at this site flows south. 

3.3 EXPOSURE PATHWAY ANALYSIS 

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

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

that only those exposure pathways with CoC concentrations exceeding Tier 1 RBSL concentrations are 
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examined in a Tier 2 Risk-Based Corrective Action Report. Tables 10 and 11 present the exposure 

pathway assessments for current and future use scenarios. 

3.3.1 On-Site Commercial Worker 

An on-site commercial worker is defined as a business employee who works in a commercial 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. Incidental ingestion 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 commercial 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 sarne 

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 site. 

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 vapois fiOIn volatiies, 

dermal contact, and incidental ingestion. Benzene concentrations in soil are not above its RBSL for 

ingestion or dermal contact. In addition, benzene in soil does not exceed its RBSL for inhalation. 

Therefore, this receptor was not considered further. 

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

location is either an actual current residence near the site or is a vacant lot or property 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 1000 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 

An SSTL was calculated for the subsurface soil for benzene leaching to groundwater using the SCDHEC 

Soil Leachability Model. Input parameters for the model were determined using the figures in the 

SCDHEC RBCA Guidelines, January 1998 and are presented in Table 12. The soil leaching SSTL 

calculated for benzene is 3.07 x 105 mglkg, which is well above the maximum benzene concentration 

detected (0.0192 mg/kg). 

Appendix F provides the leachability model calculations generating SSTL. 

3.6 RECOMMENDATIONS 

Since there is no groundwater contamination above the SCDHEC RBSLs, and soil contamination is below 

the RBSLs or SSTLs, no further action is recommended for this site. 
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TABLE 1 

GROUNDWATER ELEVATIONS 
SITE 9, BUILDING 654 

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

Well # Total Depth 
of Well (tt) 

CNC09-MOl 12 

CNC09-M02 12 

""''''f'''nn fl.Jln"l 12 ..... ''' ..... V<:,-'VIU ... 

CNC09-M04 12 

CNC09-M05 12 

CNC09-M06 12 

CNC09-M07 27 

CNC09-POl 12 

CNC09-P02 11.5 

CNC09-P03 12.0 

Notes: 

MSL - Mean Sea Level 

BTOC - Below Top of Casing 

NR - Not Referenced to MSL 

NA - Not Available 

Top of Casing 
Elevation (MSL) 

9.09 

9.27 

o ~A u .... "T 

8.28 

8.53 

9.12 

9.26 

NR 

NR 

NR 

Date Measured Depth to 
Water (BTOC) 

2/21/99 5.05 

2/21/99 4.79 

2/21/99 4.96 

2/21/99 4.78 

2121199 4.20 

2121/99 3.92 

2121/99 4.37 

2/21/99 4.15 

2/21/99 4.55 

2/21/99 4.30 

2/21/99 5.11 

2/21/99 4.85 

2/21/99 7.10 

2/21/99 *25.12 
1111199 6.93 
215/99 5.57 
1/11/99 5.79 
2/5199 4.55 

1/11/99 5.72 
2/5199 4.44 

* Groundwater Level Recovering at Time of Measurement - Well Purged Dry 

Groundwater 
Elevation 

(MSL) 

4.04 

4.30 

4.31 

4.49 

4.04 

4.32 

3.91 

4.13 

3.98 

4.23 

4.01 

4.27 

2.16 

*-15.88 
NA 
NA 
NA 
NA 

NA 

NA 

(Depth to water - product thickness) x .88 (density of karosene) = adjusted depth of water 



WeIlI.D. 
Date 

Purge method 
Sampled 

CNC09-M01 3/19/99 PP 

CNC09-M02 3/19/99 PP 

CNC09-M03 3/19/99 PP 

CNC09-M04 3119/99 PP 

CNC09-M05 3/19/99 PP 

CNC09-M06 3119/99 PP 

CNC09-M07 3/19/99 PP 

Notes: 

(" C) - Degrees Celclius 
PP - Peristaltic pump, low flow technique. 
mg/L - Milligrams per liter 
uMHOS/cm - Micro HOS per centimeter 
NTU - Nephelometric turbidity units 

TABLE 2 

GROUNDWATER FIELD MEASUREMENTS 
SITE 9, BUILDItIG 654 

ZONE H, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, S()UTH CAROLINA 

Volume Temperature 
pH 

Specific Conductance 
(gallons) ('C) (uMHOS/cm) 

. 

5.0 19.9 7.12 1.68 

5.0 20.5 7.58 0.372 

5.0 19.8 6.67 0.630 

5.0 18.7 7.09 2.26 

5.0 19.3 7.54 2.34 

5.0 18.4 6.27 0.766 

3.5 21.4 9.41 14.90 

Dissolved Oxygen Turbidity 
(mg/L) (NTU) 

1.14 8 

0.56 14 

1.40 20 

0.91 <10 

0.40 <10 

0.72 < 10 

1.21 34 



Date 
Well 1.0. 

Sampled 

CNC09·M01 :3/19/99 

CNC09-M03 :3/19/99 

CNC09-M06 3/19/99 

Notes: 

mgtl - Milligrams per liter 

ugtl - Micrograms per liter 

E- Estimated Concentration 

TABLE 3 

GROUNDWATER NATURAL ATTENUATION FIELD MEASUREIIIIENTS 
SITE 9, BUILDI~IG 654 

Dissolved 
Oxygen Imgll) 

0.00 

2.46 

0.00 

ZONE H, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Akalinity 
Carbon 

Sulfide Ferrous Iron Nitrite 
Dioxide 

(mg/l) 
(moll) 

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

366 247 0.04 0.16 0.046 

266 166 0.02 0.00 0.062 

265 162 0.01 0.00 0.011 

Manganese 
(mgll) 

0.0 

0.2 

0.0 

• Fixed base laboratory analysis 

Nltrogenl 
Sulfate Methane 

Nitrate 
(n:!llil) • 

(mgll)' (ugll) 

NO 16.0 E7200 

0.D13 12.70 160 

NO 7.57 4,000 



Sample Location 

CNC09-B01 

CNC09-B02 

CNC09-B03 

CNC09-B04 

CNC09-B05 

CNC09-B06 

CNC09-B07 

CNC09-B08 

CNC09-B09 

eNe09-B10 

CNC09-B11 

CNC09-812 

CNC09-B13 

TABLE 4 

SUMMARY OF OVA SOIL SCREEN!NG RESULTS 
SITE 9, BUILDING 654 

ZONE H, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

PAGE 1 OF 2 

Sample Sample Total Organic Vapor Headspace 
Identification Depth (feet) Concentration (PPM) 

0988B0101 1 NO 
0988B0102 2 NO 
0988B0103 3 NO 
0988B0201 1 NO 
098880202 2 i 
0988B0203 3 1 
0988B0301 1 NO 
0988B0302 2 NO 
0988B0303 3 3 
0988B0401 1 NO 
0988B0402 2 1 
0988B0403 3 1 
0988B0501 1 4 
098880502 2 ND 
0988B0503 3 NO 
0988B0601 1 4 
0988B0602 2 60 
0988B0603 3 60 
0988B0701 1 15 
0988B0702 2 50 
0988B0703 3 40 
0988B0801 1 2 
0988B0802 2 3 
0988B0803 3 4 
0988B0901 1 3 
0988B0902 2 3 
0988B0903 3 600 
0988B1001 1 NO 
0988B1002 2 NO 
0988B1003 3 NO 
0988B1004 4 NO 
0988B1101 1 NO 
0988B1102 2 NO 
0988B1103 3 NO 
0988B1104 4 NO 
098881201 1 NO 
098881202 2 NO 
098881203 3 NO 
098881204 4 NO 
098881301 1 2 
098881302 2 3 
098881303 3 1 
098881304 4 2 



TABLE 4 (CONTINUED) 

SUMMARY OF OVA SOIL SCREENING RESULTS 
SITE 9, BUILDING 654 

ZONE H, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

PAGE 2 OF 2 

Sample Location Sample Sample Total Organic Vapor Headspace 
Identification Depth (feet) 

CNC09-814 095581401 1 
095581402 2 
095581403 3 
095581404 4 

CNC09-815 095581501 1 
095581502 2 
095581503 3 
095581504 4 

CNC09-816 095581601 1 
095581602 2 
095581603 3 
095581604 4 

CNC09-817 095581701 1 
095581702 2 
095581703 3 
095581704 4 

NOTE5: 
OVA - organiC vapor analyzer equipped with a flame ionization detector 
PPM - parts per million 
ND- not detected 

Concentration (PPM) 

2 
2 
5 

120 
2 

700 
1100 
130 
18 
3 
2 
80 
7 
2 
3 
3 



Sample 
Location 

09SSB0103 
09SSB0203 
09SSB0303 
09SSB0403 
09SSB0501 

NOTES: 

TABLE 5 

SUMMARY OF MOBILE LABORATORY SCREENING RESULTS FOR SOIL 
SITE 9, BUILDING 654 

Sample 
Identification 

09SFB0103 
09SFB0203 
09SFB0303 
09SFB0403 
09SFB0501 

ZONE H, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Laboratory Screening Data (PPB) ,., 
Sample 

Total Depth Benzene Toluene Ethylbenzene 
(feet) Xylenes 

3 <0.5 <0.5 <0.5 <1.0 
3 <0.5 <0.5 <0.5 <1.0 
3 <0.5 <0.5 <0.5 <1.0 
3 <0.5 <0.5 <0.5 <1.0 
1 <0.5 <0.5 <0.5 <1.0 

Diesel 
Range 

Organics 
<100 
<100 
<100 
<100 
<100 

(1) Laboratory screening data were analyzed using EPA Method 8260. Compounds not detected are reported as less 
than the instrument detection limit. 
PPB - parts per billion 



TABLES 

SUMMARY OF MOBILE LABORATORY SCREENING RESULTS FOR GROUNDWATER 
SITE 9, BUILDING 654 

ZONE H, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Laboratory Screening Data (PPB) '" 
Sample Sample 

Benzene Toluene Ethylbenzene Total Diesel Range 
Location Identification Xylenes 

CNC09-POI 09GFP010l <0.5 <0.5 64.53 <1.0 
CNC09-P02 09GFP0201 <0.5 <0.5 <0.5 <1.0 
CNC09-P03 09GFP0301 <0.5 <0.5 2.09 0.50 
CNC09-B03 09GFB03 <0.5 0.84 0.70 <1.0 
CNC09-B04 09GFB04 <0.5 <0.5 <0.5 <1.0 
CNC09-B05 09GFB05 <0.5 <0.5 <0.5 <1.0 
CNC09-B06 09GFB06 <0.5 <0.5 <0.5 <1.0 
CNC09-B08 09GFB08 <0.5 <0.5 <0.5 <1.0 
CNC09-B09 09GFB09 <0.5 <0.5 <0.5 <1.0 
CNC09-Bll 09GFBII <0.5 <0.5 <0.5 <1.0 
CNC09-BI2 09GFB12 <0.5 <0.5 <0.5 <1.0 
CNC09-BI3 09GFB13 <1.0 <1.0 <1.0 <1.0 
CNC09-BI4 09GFB14 <1.0 <1.0 <1.0 <1.0 
CNC09-BI5 09GFB15 <1.0 <1.0 <1.0 <1.0 
CNC09-BI6 09GFB16 <1.0 <1.0 <1.0 <1.0 
CNC09-t:\i ( 09GFB17 

_, n <1.0 1.8 2.6 ..... I.U 

CNC09-BI8 09GFB18 <1.0 <1.0 <1.0 <1.0 
CNC09-BI9 09GFB19 <1.0 <1.0 <1.0 <1.0 

NOTES: 
(1) Laboratory screening data were analyzed using EPA Method 8260. Compounds not detected are 
reported as less than the instrument detection limit. 
PPB - parts per billion 

Organics 
163,604.24 

248.31 
2,372.86 
4,661.99 
2,489.53 
354.53 
<100 
<100 
<100 

1,343.22 
584.54 

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



Soil Boring I 

TABLE 7 

SUMMARY OF FIXED-BASE LABORA TORY ANALYTICAL RESULTS FOR CHE,MICALS OF CONCERN IN SOIL 
SITE 9, BUIILDING 654 

ZONE H, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTOM, SOUTH CAROLINA 

Xylenes Benzo(a) Benzo(b) Benzo(k) Oibenzo(a,h) 
Sample No. SamplE! Date Benzene Ethylben2:ene Toluene (total) anthracene f1uoranthene f1uoranthene anthracene Chrysene Naphthalene 

RBSL 1'1 5 1260 

CNC09-B01! 
09SLB0103 13-Jan-99 4.32 IJ) 5.12 

IGNG09-BOZ I 
1.65 (J:' 09SLB0203 13-Jan-99 19.2 

CNC09-B03! 
09SLB0303 13-Jan-99 NO NO 

CNC09-BD4! 
09SLB0403 13-Jan-99 33.5 2.561J) 

CNC09-B05! 
09SLB0501 13-Jan-99 6.22 7.90 

CNC09-B09! 
09SLB0903 13-Jan-99 NO NO 

ZHTL00201 (2) 24-Nov-98 NO NO 

ZHRL00601(3) 22-Mar··99 NO NO 

Notes: 
All concentrations are in mic:rograms per kilograms (uglkg). 

NA - Not analyzed. 

NO - Not detected 

Bold Value - Concentration E~xceeded RBSLs. 

1622 42471 73084 29097 231109 

4.27(J) NO NO NO NO 

10.50 3.37 IJ) NO NO NO 

NO NO NO NO NO 

17.4 5.16 NO NO NO 

7.32 1.31 IJ) 5910 5820 4090 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

Sample 09SlB0103 was also analyzed for total recoverable petroleum hydrocarbons ,but was not detel;ted above instrument detection limits. 

87866 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

(1) South Carolina Department of Health and Environmental Control Risk Based Screening Levels for cl.lyey sand soils; depth to groundwater less than 5 feet. 
(2) Trip Blank 

(3) Rinsate Blank 

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

12998 210 

NO .7'17 (J) 

NO 1.52 (J) 

NO NO 

NO 1.44 IJ) 
, 

6250 .8:32 1J) I 

I 

NO NO I 

NO NO I 

NO ,~ 



TABLE 8 

SUMMARY OF FIXED-BASE LABOlRATORY ANALYTICAL RESULTS FOR CHEMICALS OF C:ONCERN IN GROUNDWATER 
SITE 9, BUILDING 1154 

Monitoring WelV Sample 
Sample No. Date 

RBSL(') 

CNC09-M01! 
09GLM0101 19-Mar .. 99 

CNC09-M02! 
09GLM-0201 19-Mar .. 99 

CNC09-M03! 
09GLM-0301 19-Mar .. 99 

CNC09-M04! 

09GLM-0401 19-Mar .. 99 

CNC09-MOS! 
09GLMOS01 19-Mar .. 99 

CNC09-MOS! 
09GLM-OS01 19-Mar .. 99 

CNC09-M07! 
09GLM-0701 19-Mar-99 

ZHTL02001(3) 19-Mar-99 

ZHRL00101(4) 14-Jan-99 

All concentrations are in un/I. 
NO - Not detected. 

NA - Not analyzed 

Benzene 
Ethyl-

benzene 

S 700 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

ZONE H, CHARLESTON NAV,"L COMPLEX 
NORTH CHARLESTON, SOU1'H CAROLINA 

Toluene 
Xylenes 

MTBE 
Benzola) Benzo(b) 

(total) anthra~!ne f1uoranthene 

1000 10000 40 10(2) 10(2) 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

(1) South Carolina Department of Health and Environmental Control Risk Based Screening Levels. 
(2) The Risk based screening level for individual PAH CoC is 10 ug/l or 25 ug/l for total PAHs. 

(3) Trip Blank 

(4) Rinsate Blank 

Benzo(k) 
Chrysene 

dibenzo(a,h) 
Naphthall~ne 

f1uoranthene anthracene 

10 (2) 10 (2) 10 (2) 10 (2) 

NO NO NO 3.28{J) 

NO NO NO 2.SS(J) 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO 1.74(J) 

NO NO NO NO 

NO NO NO NO 

NO NO NO 1.37(J) 



TABLE 9 

CO".'PARISO~.J OF MAXIMUM CONCENTRATiONS TO RBSLs 
SITE 9, BUILDING 654 

ZONE H, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Maximum Maximum 
Concentration (Soil) RBSLs (Soil) Concentration 

Chemical of Concern (ug/kg) (ug/kg)(a) (GW) (ug/L) 

Benzene 33.5 5 ND 
Toluene 17.4 1622 ND 

Ethylbenzene 7.9 1260 ND 
Xylenes 5.16 42471 ND 
A .Tn..- ND NA ND IVII DC 

Naphthalene 1.52 210 3.28 
Benzo(a)anthracene 5910 73084 ND 
Benzo(a)pyrene NA NA ND 
Benzo(b)fluoranthene 5820 29097 ND 
Benzo(k)fluoranthene 4090 231109 ND 
Benzo(g, h, I)perylene NA NA ND 
Chrysene 6250 12998 ND 
nihon7n/"!ll h\-:.nthr"!ll .... "" ... "" .,n n"'7n~"" ND ............ ' ........ ' ... ,' ., .... , ,~'" .......... , ..... "'u 0/000 

Notes: 
(a) - From Risk-Based Corrective Action for Petroleum Releases, Table B3, 

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

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

RBSLs (GW) 

(ug/L)(b) 

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 USE 
SITE 9, BUILDING 654 

ZONE H, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Exposure Route Pathway Selected for t;2<posure pOint or 
Evaluation? (Yes or No) Reason for Non-

Selection 
Innaialion NO 

No volatilization to 
Explosion No enclosed space. 
Hazard No explosion hazard. 

Ingestion NO 

Dermal contact No No ~roundwater 
con ami nation above 
nn~1 _ 

Inhalation No "DuL.~. 

ingestion NO N? sUl"!ace water 
within 1000 ft. 

Dermal contact No 

Inhalation No 
No ~roundwater 
con amination above 
RBSLs. 

ingestion NO 

Dermal contact No No impacted surface 
~I"\il 
~V" 

Inhalation No 

Ingestion NO 

Dermal contact No No subsurface soil 
with BTEX above 

Inhalation No SSTLs 

Data Requirements 
(If pathway selected) 

No additional data 
required 



Media 

Air 

Groundwater 

Surface Water 

Surficial Soil 

Subsurface Soil 

TABLE 11 

EXPOSURE PATHWAY ASSESSMENT - FUTURE USE 
SITE 9, BUILDING 654 

ZONE H, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

P..§Ith\NaYi _~I!!ey~ed !or ~xposure pOI~!or 
Exposure Route Evalua ion? (Yes or Reason for Non-

Noi Selection 
Innalallon No No volatilization to 

Explosion No enclosed space. 
No explosion Hazard hazard. 

Ingesllon NO 

Dermal contact No Vacant property 
zoned for 

Inhalation No commercial use 

Ingesllon NO NO sUl!ace waler 
within 1000 ft. 

Dermal contact No 

Inhalation No 
No ~roundwater 
con amination 
above RBSLs. 

ingestion NO 

Dermal contact No No impacted 
surface soil 

Inhalation No 

Ingesllon No 

Dermal contact No No subsurface soil 
with BTEX above 

Inhalation No SSTLs 

Data Requirements (If 
pathway selected) 

No additional data 
required 



TABLE 12 

FATE AND TRANSPORT !NPUT PAR4METERS 
SITE 9, BUILDING 654 

ZONE H, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Parameter Domenico Dilution/Attenuation Model'" 
Hydraulic Conductivity [m/sec] 1.986E-06 
Hydraulic Gradient 0.0055 
Porosity 0.475 
Estimated Plume Length [It] NA 
Soil Bulk Density [kg/L] 1.525 

Partition Coefficient [Ukg] chemical specific(b) 

Fractional Organic Carbon 
First Order Decay Rate(a) [sec·' ] 

Modeled Plume Length [ttl 
Modeled Plume Width [ttl 
Source Width(a) [m] 

Source Thickness(a) [m] 

Soluble Mass [kg] 
Fraction Clay 
t:"r"",,..+i,,,n C.."nA 

" ,.;;n .. ~,v" V~UIU 

(1) - South Carolina Risk-Based Corrective Action for Petroleum Releases, 
South Carolina Department of Health and Environmental Control, 1998. 

(a) - Stated values are default valu.es. 

(b) - See Appendix I for chemical-specific partition coefficient (koc) values. 

(c) - Assumption of the Domenico Model. 

4.11E-02 

0 
NA 
NA 

15 

2 
Infinite(C) 

30.5 
44.7 
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UNDERGROUND STORAGE TANK ASSESSMENT REPORT - UST 654 



South Carolina Department of Health and Environmental Control (S.C.D.H.E.C.) 
Underground Storage Tank (UST) Assessment Report 

II 
Date Received 

State Use Only 

I. OWNERSHIP OF UST(S) 

Submit Completed Form to: 
UST Regulator; Section 
SCDHEC 
2600 Bun Sln!et 
Columbia, South Carolina 29201 
Telephone (803) 734-5331 

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

Mailing Address: P.O. Box 190010 

City: 1'--J. Charleston State: SC Zip Code: 29419-9010 

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

II. SITE IDENTIFICATION AND LOCATION 

II Site I.D. #: Umegulated 

F acilitv N arne: Charleston Naval Base Complex. Building 654 

Street Address: West Osprev Street 

City: North Charleston, 29405-2413 County: Charleston 

III. CLOSURE INFORMATION 

Closure Started: 24 Jan 1997 Closure Completed: 25 Feb 1997 

Number ofUSTs Ciosed' 
N/A SPORTE~ETCHASN 

Consultant UST Removal Contractor 

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

! !~ry l~_ ! have pmom.Dy IXlrni .... I.nd..." fImilim' ~ 1M iDfonn&icm IUIrJniUfd iIIlhis _d.1lll1bd»d, doeWDau md U\II..., .. JIIY iJIqIIiry of~ individaIb ~ ror obUliaDl& 
WI inforrMrion. I bt1icve tba Ua JDbmiIled IlllOrnIaion II 1llJC. a~;'~ :=-~. 

LCDR Paul Rose 
NarnM'Pe or Print) 

~)'-~ -
Signature 

II 
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v. UST INFORMATION 

A. Product ................................... , .............. . Fuel oil 

B. Capacity ................................................ .. 2,000 gal. 

C. Age ........................................................ . Unk. 

D. Construction MateriaL ........................... . Steel 

E. MonthlYear of Last Use ......................... . 
Unk. 

F. Depth (ft.) To Base ofTank .................. .. 
.,. 

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

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

1. Method of Closure RemovedIFiIIed ..... 
R 

1. Visible Corrosion or Pitting yIN .......... . 

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

N 

I I I I I N 

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

UST 654 was removed, drained, cut open at both ends, and cleaned with a steam cleaner. It 
was then cut up for recycling as scrap metal. (See Attachment ill.) 

M. Method of disposal for any liquid petroleum, sludges, or waste waters removed from the 
T TC"T' .. 1_ ....... 1.. ... :~_ ........ 1 .......... :.f' ........ ,..\ 
U~.l ~ \QLU1'-''' U10)VVo)"'" UUUllU .. .,a.;" 

UST 654 was found empty. The rinse water used to clean the tank was recycled. 

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

The tank was in very good condition. It had no corrosion, pitting, or holes. 
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VI. PIPING INFORMATION 

654 Tank 2 Tank 3 Tank 4 TankS 

A Construction Material", ... "."."."."""." ... " .. "". ~ 
14' 

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

1 
C, Number of Dispensers" "'" "., .. "., .. " .. ". " .. """". Sccnote 1 

D. Type of System PIS""""""""""""""""""""" 
S 

E. Was Piping Removed from the Ground? Y/i .. "" Y 

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

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

H. Age .. , .. ""." .... , .. " "'''''''''''''''''''''' ""'" "" .... " .... 
Uak. 

NOle I: The lank provided fuel oil 10 Building 654, 

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

The piping was in good condition, no corrosion, pitting, or holes were found. 

VII. BRIEF SITE DESCRIPTION AND HISTORY 

US T 654 provided heating fuel oil to building 654, a former Charleston N avaI Base 
Administration building, 

The only applicable records found on Building 654 indicate the tank and piping were 
installed in 1962. Based on the good condition of the piping and tank, and the obvious 
contamination of the site, it was thought that the tank and/or piping had been replaced. The 
Steel Tank Institute (STI ®) was called and it was verified that the "sti·p," marking on the 
tank end (see attachment I photos) were not in use prior to 1970 and most likely not found 
on a tank prior to 1975. Therefore, it is assumed that the tank was replaced in the last 20 
years due to failure. ' . . 

Tank 6 
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vm. 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. 
lUST excavation, 7') 

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

Yes No Unk 

X 

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

c. 

etc.) lUST excavation, mUd) 

Was water present in the UST excavation, soil borings, or trenches? 
If yes, how far below land surface (indicate location and depth)? 

D. Did contaminated soils remain stocl.;piled on site after closure? 
If yes, indicate the stockpile location on the site map. 

Name ofDHEC representative authorizing soil removal: 

E. Was a petroleum sheen or free pioduct detected on &*1"j excavation 
or boring waters? 

If yes, indicate location and thickness on the site map . 

X 

X· 

N/A 

• Per conversation with DHEC, Mr. Tim Mettlm, and SouthDiv, Mr. Gabriel Magwood, petrolewn contaminated soil 
may be removed from L'le excavation and stockpiled fer disposal or remediation. The stockpiled soil has been 
transported to Building 1601, Detachment Charleston'S Biorernediation Facility. 
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Sample # 

SPORT 
0323-1 

SPORT 
0323-2 

SPORT 
0323-3 

SPORT 
n'2"'2-.A 
voJ .... 

SPORT 
0368-1 

IX. SAMPLE INFORMATION 

S.C.D.H.E.C. Lab Certification Number _--"'iO""i"'2"'O _______ _ 

Location Sample Type Depth" DatelTime of C:ected OVA# 
(Soil/Wa~) Collection 

Beneath pipe run Soil 12" 1127197 W. o ppm 
1330 Nesbit 

West end of taQk Soil 7' 1127197 W. 3014 ppm 
1350 Nesbit 

East end of taQk Soil 7' 1127/97 W. 1285 ppm 
1412 Nesbit 

Dirt pile Soil - 1127197 W. 47.9 ppm 
1435 Nesbit 

Dirt pile, composite Soil - 3/4197 B. 120 ppm 
1120 Murrav 

-

" = Depth Below the Surrounding Land Swiacc 



X. SAMPLING METHODOLOGY 

Provide a detailed description of the methods used to co!!ect ~ store {preser .. e} the 
samples. 

Soil samples were taken after the removal ofUST 654. Sampling was performed in 
accordance with SC DHEC R.6l-92 Part 280 and SC DHEC UST Assessment Guidelines. 

Sample jars were prepared by the testing laboratory. The grab method was utilized to fill 
the sample containers leaving as little head space as possible and immediately capped. Soil 
samples were extracted at the tank ends. UST piping soil samples were taken under the piping at 
the mechanical connections. A biased composite sample was taken from the excavation dirt pile to 
characterize the soil for reuse or remediation. 

The samples were marked, logged, and immediately placed in sample coolers packed with 
ice to maintain an approximate temperature of 4 0 C. Tools were thoroughly cleaned and 
decontaminated with organic-free soap and water after each s3I)lple. 

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. 
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Attachment I 

SITE MAP 

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

Site Maps 1, 2, and 3 
Photographs 1, 2, and 3 
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MilD ODOR, OVA= 120 ppm 

S.S. SPORT 0323-4, 
SANDY/CLAY SOil, 
LIGHT ODOR, OVA=47.9 ppm 

/' I // ! lUST EXCAVATION! 
/ I ' 

,/// : i 
I c: C; C;~ORT n-'")3--...;._. _I-' , v..)... ..), 

/ ~GREEN/GRAY CLAY SOIL, 

/ 
/ 

/ 

,,/ 

I 

I 

, 
I 

k 
, '1 

//:::'i./~- LIGHT ODOR, OVA= 1285 ppm 

/'/'~~FORMER UST 654 

..,.. I 

/ // 
/ ~, 

, .. / 15000 VOLT 
SUB-STAI iON V I 

~ 

~ 

/ 
",-,,/ 

\ \ ~ ____ '_,,,-,.,,.,- '- S.S SPORT 0323-2, 

\\ \'" 'CONCRETE I' .. ,~--- GREEN/GRAY CLAY SOil, 
SLAB LIGHT ODOR. OVA=3014 p;)m 

\ . , 

V'----PIPE EXCAVATION 

\ 5,5. SPORT 0323-1, 
L BROWN SANDY SOIL, 

NO ODOR, OVA= (0) pp;.;.m~ ___________ -I 

SPORTENVDETCHASN 

LEGEND 
1899 North Hobson Ave, 

North Charleston. SC 29405- 21 06 
Ph, (803) 743-6777 

is.S. - SOil SAMPLE 

I 
Site Map 3 

UST 6~4 
I IS' 0 IS' Charleston Naval Base 

1 ~~~~~~ Charleston, SC 
// I GRAPHIC SCALE DWG DATE: 29 MA7 97 DWG NAME: NS 654_3 
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Attachment D 
ANALYTICAL RESULTS 

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

Certified Analytical Results 
Chain-of-Custody 



GENERAL ENGINEERING LABORATORIES 
.\I~ttin.rt today's needs ,,-jill a l';J;OIJ fur IOmurrou: 

Clime Supervisor of Ship BuildiJla &. Convenicm 
SUPSHIP·Ponsmolllh Oew:Ium:at-Eav. 
1899 Nonh Hobson Ave. 

Conucc 
Project Dc:scriptioa: 

Nonh CharleslOD, South coroUna 2940S·2106 
Mr. BiD Bias 
SUPSHIP·Ponsmouth lle.oc:Iunrn' 

ce: NPWCOOl96 

PlIMlJDeter 

Volalile Orgllllics 
BTEX·4_ 

Sample m 
LabID 
Milrix 
Date Co11ecteG 
Date Received 
Priority 
C011ectco-

Quallfler R.alt, 

Benzene U 0.00 
Ethylbenzene U 0.00 
Toluene U 0.00 
Xyla>a (TOT ALl U 0.00 
Naphthal.... V 0.00 

Extractable Orgllllics 
PoJynMCiuJr ATOmDlic Hydrocarbons· /6 iumJ 
Acaupluhene U 0.00 
Acen"Phthylene V 0.00 
~ V 0.00 
Baw>(a)an!hnl:ene 5220 
B=nzc(a)p).-r=:-.: 40IG 
Benzo(b)fl1JOrlJ1lbene 3950 
Benzo(ghi)peryl .... J 2330 
Baw>(k)fluoraruhene 4990 
Cbrysen& 64lO 
Dibemo(a.hlanlhrlCOllO U 0.00 
F1uararuheDe llOOD 
fl_ U 0.00 
lndenoCl.2.3-c.d)pytene J l300 
Nap...1....L'akae U 0.00 
Phmanlhrene 8390 
Pyt .... &SSO 

'he rollO'O'l'lng prep procedures "ere performed: 

Report Due: Febnuiry 07 .1997 

: 9701516-'11 
: Soil 
: 01/'IT/97 
: 01f28/97 
:RowiDe 
: CIiesIt 

. DL 

1.00 
1.00 
1.00 
1.00 
1.00 

1620 
1620 
1620 
1620 
1620 
1620 
1620 
1620 
1620 
1620 
1620 
1620 
1620 
1620 
1620 
1620 

RL VailS 

200 uJik& 
200 uaJkc 
200 uaJkc 
4.00 uaJkc 
200 uaJkc 

3240 uJIk& 
3240 uJIk& 
3240 uaJkc 
3240 uaJkc 
3240 uaJkc 
3240 uaJkc 
3240 u&/k& 
3240 uaJkc 
3240 uaJkc 
3240 uaJkc 
3240 uJIk& 
3240 uaJkc 
3240 U&/k& 
3240 uaJkc 
3240 uaJkc 
3240 uaJkc 

l.aIIorokrJ C_ 
STAlE GEL EPI 
I'L El71S6il729O EJ70'72J1', 
NC m 
sc 
'IN 

1012G 
OlD! 

POI' lof3 

DF Analyst Date Time Batch M 

1.0 JAC 01/31,91 2047 97209 1 

1.0 
1.0 
1.0 
1.0 

10. WAM 02103/97 2020 97163 2 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
1D. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 

GC/MS BaseINeutral Compounds MS 01/31/97 llOO 97163 -

PO Box 30712· CharleSlon. SC 29~17 • 2040 Savape Road. 29407 II~mm~~mm 
,(803) 556-8171. Fax (803) 766-1178 °9701516-01. 

o -Pnnl~ (1ft i'a,,)'.:tcd p;apcr. 
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GENERAL ENGINEERING LABORATORIES 
M~rlill(! uJda,:,"s needs wirh a t'isioll for rnmllmm: l.&baruary C~ 

CamocI: 
P:oject Dos ripli.m: 

cc: NPWCOOI96 

Parameter QualUler 

Commeats: 

Supervisor of Ship Bulldin& .t Convonicn 
SUPSHIP·Ponsmouth Oetaehmau-Env. 
1899 North Hobson Ava. 
North Charles_ South C..,1iDa 29405·2106 
Mr. BiD IUas 
SUPSHIP.Ponsmouth Oellehmm' 

Repon 0- February 07, 1997 

: SPORTw:%3·! 

Remit DL 

A dilution was rcqWred Cor Exlractable Orgonia due 10 matri% 
intafcrence. As. resuJ~ the delOClion limllS are elev ated. 

RL UDits 

SI1rI'1lg8U R..,owry TOIl Per,,"ol" Acceptable LImits 

2·F!uorobiphmyl M610 0.00" (30.0. 115.) 
Nioobenzene-<lS M610 0.00" (23.0 • 120.) 
p-Tcrphonyl-d14 M610 108. (37.3 • 128.) 
Bmmofluorobenzale BTEX-8260 130- (53.5 • iS4.) 
Dibromofluoro~ BTEX-8260 90.0 (63.4 • 136.) 
Tqlume-dB BTEX.a260 95.2 (72,1 • 137.) 
Bromofluorobe1lZlllle NAP-8260 130. (53.5 • 154.) 
DibromofluDrolll&lillD& NAP·8260 90.0 (63.4 • 136.) 
Tolue=-d8 NAP-8260 95.2 (72.1· 137.) 

M=Melbod Met..hod-D~ript!c: 

MI EPA 8260 
M2 EPA 1270 
M3 EPA35SO 

Nota: 

The qualifiers in this repon lire defined as follows: 

NO indiclleS that the malyte was nol detected II • concentration greater than Ibe detection limlL 

STAn GEL EPI 
fL El715611'1294 EI14721l 
NC m 
se 101211 10SI2 1N _ _ 

Pile 20C3 

DF AlIaIyst Dale Time Baleh M 

J indicares presence of onaIyte II • concentration less !han Ibe reportina limil (RL) and parer !han !he detection limil (DL). 

U indicues that Ibe malyte was not delOCted 11 • concentratioo peater than the detection 1imiL 

" indicares Ibll • quality COIlIrDI malyte recovery is oUlSide oC specilied accepla!lCe crireria. 

PO Box 30712 ' Charleslon. SC 29417 • 2040 Sa"a,e Road • 29407 

(803) 556-8171· Fill (803)766-1178 

o ~nlCCl on 1'ft1o~led PQpft'. 

"9701516-01· 



C1iau: 

CODIOCI: 
Project DescripWm: 

=NPWCOOI96 

GENERAL ENGINEERING LABORATORIES 
MUI;IJ~ IOdoy's nttds ,d/" a d.tiun tur rnmormn: 

Supervisor of Ship Building It Con.orsicm 
SUPSHIP·Ponsmouth Dew:luneru·EIlv. 
1899 North Hobson Aye, 
North CharleslDJl, South Carolina 2940S·2106 
Mr. BiD I&n 
SUPSHIP·Ponsmomh De"r:hmern 

Repon D .... : Febrwory 07.1997 

SampleIO : SPORT0323·1 

M. Method 

nu. dala repon has been prepued IIJId revi_ed 
in accordance with General Engineering Laborarories 
.tIndanI opentins procedures. Please direct 

Method.DescriptioD 

any questions lD your Project Manaa ... Karen Blakmey at (803) 769·7386. 

viewed By \ 

PO Box 30712 • CharleSlDn. SC 29417 • 2040 Sayage Road'· 29407 

(803) 556-8171. Fax (803) 766-1178 

sc 
1N 

, 

m 
10llD 
02!I)I 

·9701516-01· 

105U 
D19S4 

Paae 30r3 



GENERAL ENGINEERING LABORATORIES 
.\It'~tillfl cnd".'"·S 1I~~cis w,/iI tI riJioll Tor tomornm: 

Ciiem: Supervisor of Ship Building & eonvtnian 
SUPSHIP·Ponsmouth Detachmmt·EDv. 
1899 Nonh Hoboon AVL 

ConIacI: 
Nonh o,arl .. _ South ClI'o1ina 2940S·2106 
Mr. BiD Hiers 

Project Descripticm: SUPSHIP.PonsmouIh DellChmenl 

ce: NPWCOOl96 

Parameter 

Voladle 0'11_ 
BTEX ·4...".. 

SampieID 
LahW 
MIDis 
D .... Colloctecl 
D .... Received 
Priority 
con-ar 

QualIIler ReouIl 

B..,.,..,., V 0.00 
Ethy\benzoue U 0.00 
Tol_ U 0.00 
Xylonos (TOTAL) U 0.00 
Naphtha1ene U 0.00 

ExtraclJlble Orpaks 
POIYnMCle4r Aro"""it: Hydroaubtms. J6 il""" 
Acenaphlhcno U 0.00 
Atenaphthylette U 0.00 
.AntI1raa:ne U 0.00 
Benzo(a)anthracale U 0.00 
1I00m(a}pyml& 

Boom( b )nuorlllllhale 
Benzo(ghi)pcryleno 
Boom(k)flullI3llllu:D& 
Cbrysenc 
Dibonzo(a,h)anthr ..... 

F1uoranthme 
A_ .... 
IndenoO.2.3·c.d)pymle 
Naphlhalene 
PhenIllUbreno 
Pyrene 

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 

Tbe followiDg prep procedures were performed: 

Repon: Dale: Fcbnllly07,1997 

: SPORT0323-2 
: 9701516-()2 
: SoD 
:0Itrl197 
: 01/28197 
:Rowmo 
: C\ir:m 

DL 

10.0 
10.0 
10.0 
10.0 
10.0 

1660 
1660 
1660 
1660 
1660 
1660 
1660 
1660 
1660 
1660 
1660 
1660 
1660 
1660 
1660 
1660 

RL Valls 

20.0 ugikg 
20.0 ug/kJ 
20.0 ug/kJ 
20.0 ug/kJ 
20.0 u&IkJ 

3320 uglkg 
3320 ug/kJ 
3320 ug/kJ 
3320 ug/kJ 
3320 u&ikJ 
3320 u&IkJ 
3320 ug/kJ 
3320 ug/kJ 
3320 ug/kJ 
3320 ug/kJ 
3320 ug/kJ 
3320 ugikg 

3320 ug/kJ 
3320 ug/kJ 
3320 ugikg 
3320 u&Jk& 

~C_ 

STAn; GEL EI'I 
FL £I7t54ol7l94 E:rI41247 
NC 231 

IN 

PII' lof3 

DF ADalysI Date Time Balch M 

10. lAC 01131197 2115 97209 
10. 
10. 
10. 
10. 

10. W AM 02/03/97 2053 97163 2 
10. 
10 • 
10. 
iii. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 

GC/MS BasolNeulral CompouDds MS 01131197 1100 97163 ~ 

PO Box 30712· Charleslon. SC 29417 • 2040 Savage Road· 29407 mWmlm~I~lmllmmlmllilmm 
(803) 556-817) • Fill! (803) 766-1178 0970IS16-()2' 

'" t.' Pnnlcd on rc~·~ICd.~. 



Cliau: 

ComocI: 
Prnjoct Description: 

c:c: NPWCOOl96 

GENERAL ENGINEERING LABORATORIES 
'\/UI;IJf I(Jcim' 'J needs "'jtb " "isiolJ ,nr tnmormll: 

Supervisor of Ship Building It Conversicm 
SUPSHIP-Ponsmouth DetIChmeru-Env. 
IS99 North Hobson Ave. 
North Cha,rleston, South Carolina 29405-2106 
Mr. BiD Hi<n 
SUPSHIP-Ponsmouth Detachment 

Ropon Dare: F.bn1IIy 07.1997 

: SPORT0323-2 

~c_ 

STATE GEL EPt 
FL El7tS6m2M EI1~' 
He 233 

Pas·20f3 

Parameter QuallIIer R ..... t DL RL Valls DF Analyst Date Time Batch M 

CommeD1S: 
A dilution was required for Volatile Organics due ID • high conconntion of 
hydrocarbons. A dilution was required for Exncrabl. Organics due ID nwrix 
inu:rferonce. 

~ • resuh. the detection limits are .levlled.. 

SIlI'I1Ig." Reco.ery 

2-Fluorobiphonyl 
Niaoben:zene-dS 
p-Terphonyl-<ll4 
Bromoflucrobenune 
Dibromofluoromelhme 
Tolu .... -d8 
Bromofluoroben:zene 
Dibromofluorom.thane 
Tolu0ne-d8 

M=Method 

Ml 
M2 
M3 

M610 
M610 
M610 
BTEX-8260 
BTEX-8260 
BTEX-8260 
NAP-8260 
NAP-8260 
NAi'-8260 

Th. qualifiers in this ropon .... defmed IS follows: 

Pe...,ent" 

0.00* 
0.00* 
llO. 
94.4 
92.0 
101. 
94.4 
92..0 
101. 

Method-Description 

EPAS260 
EPAS270 
EPA3SSO 

Acceptable Limits 

(30.0 - 115.) 
. (23.0 - 120.) 

(37.3 - 128.) 
(53.s - 154.) 
(63.4 - 136.) 
(72.1 - 137.) 
(53.s - 154.) 
(63.4 - 136.) 
(72..1 - 137.) 

NO indiCaleS that the anaIy\e was nol deleC:ted at • concentration greater than the deleCtion limiL 
1 indio .... presence of an.aIy\e II a concentration I.ss than the reponing Iimil (RL) and greater thlllthe detection limit (DL). 
1 T indicates that the an.aIy .. WIS nOI detected at. concentration greater than the deleCtion limiL 

.odic .... that a quality control analy .. recovery is outside of spec:ified acceptance criteria. 

PO Box 30712 • Charleslon. SC 29417 • 2040 Savage Road • 29407 

(8031556-8171, Fax (S03) 766-1178 
ft 
~ .. Pnntcl3 l\fl r~~.:1cd paper. 

. 
·970151~ 
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GENERAL ENGINEERING LABORATORIES 
,\.J~~'lIIfl loder.\"·s needs wi,h " '"Uiml.f0r mmnrml1: . Labora&ory C~ 

Clime 

COIII.II:I: 
Projcct Description: 

ce: NPWCOO196 

Supervisor of Ship Building 4 Convnan 
SUPSHIP-Porumoulh Delachment-EDv_ 
1899 Nonh Hobson Avo. 
.Nonh Charles_ Soulh Carolina 29405-2106 
Mr. BiD Him 
SUPSHIP-Portsmoulh Detaduncm 

Repcm Date: Februory 07. 1997 

Sample: ID : SPORT0323-2 

M=Melhod 

nu. dala report has been prepared and reviewed 
in accordance wilh General Engineering Laboratories 
standard operating procedures. Pi .... direct 

Melhod-Descriptloa 

any questions 10 your Project MlUUIj!er. Karen Blakeney at (803) 769-7386. 

eviewed By \ 

PO BOI 30712' Charleston. SC 29417 • 2040 Sava!e Road • 29407 

(803)556-8171· Fax (803) 766-1178 

o Pnnlcd I'In rt .. ,,\,:Wd p;apn. 

STAtE GEL EP! ) 
FL Enl56ll'l2M D7~ 
NC 233 
SC 1012D 10S12 
TN 029301 II2nO 

Page 30f3 

·9701516-02· 
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GENERAL ENGINEERING LABORATORIES 
J/eeflllfl tnll".,""s lIeeds U"irh U l"iS;OIl ,ur IOlIJorm,,: 

C1iau: Supervisor of Ship Buildinl &: Conv"';cm 
SUPSHIP-Ponsmouth DeIlCIunau-EnV. 
1899 Nanh Hobson Ave. 
Nanh Charleston. South Carolina 29405-2106 

CDD&oCI: Mr. Bill Hicn 
Project DescriplioD: SUPSHIP-Ponsmouth Dew:lunau 

cc: NPWCOOl96 Repolt Oale: February 07.1997 

Sample ID : SPORT0323-3 
LabID : 9701~16-03 
Maaix : Soil 
OaleColJeaed : 01JTI197 
OaleReceived : 01/2B/97 
Priority : RouWIe 
Co1leclar : Client 

Paramecer QuaUfler RIIIIII DL RL Ullill DF 

Volatll.Orgaalcs 
BTEX-4u.... 
Benzene U 0.00 10.0 20.0 ug/kg 10. 
Ethylbenune U 0.00 10.0 20.0 ullka 10. 
Toluene U 0.00 10.0 20.0 ug/kg 10. 

. Xylenes (Tar AL) U 0.00 10.0 20.0 uslkl 10. 
Naphthalene U 0.00 10.0 20.0 us/kI 10_ 

Extractable Orguics 
PoIyn""l4ar ATomazic HydroclUbofIJ - J6 u.... 
Acenaphtheno U 0.00 1650 3290 uBikl 10. 
Acenaphthylcno U 0.00 1650 3290 uBikl 10_ 

Anlhracono U 0_00 1650 3290 uBikl 10. 
Benzo(a)anthraceno U 0.00 1650 3290 us/kI 10_ 

BCDZO(a)pyrone U 0.00 1650 3290 ug/kg 10. 
Bonzo(b )f1uorantheno U 0.00 1650 3290 uBikl 10_ 

Benzo(ghi)perylcno U 0.00 1650 3290 u&Jk& 10_ 

Benzo(k)f1uoranthone U 0.00 1650 3290 us/kI 10. 
Cbryseno U 0.00 1650 3290 uBikl 10. 
Oibonzo(a.h)anthrlCeno U 0.00 1650 3290 ullka 10. 

Fluoranthone U 0.00 1650 3290 uBikl 10. 

Fluorene U 0.00 1650 3290 usJk& 10. 

Indeno(l.2.3-c,d)pyrene U 0.00 1650 3290 ug!kg 10. 

Naphthalene U 0.00 1650 3290 usJk& 10. 

Phenanthrene U 0.00 1650 3290 usJk& 10. 

Pyre:ne U 0.00 1650 3290 u&Jk& 10. 

h. following pr.p procedures ,. ... p.rformed: 

STAlE 
fL 
He 
se 
'IN 

Analyst Dale 

10512 -

Pa,e lof3 

Tim. Bakh M 

lAC 01/31/97 2143 97209 ., 

W AM 02103197 2126 97163 2 

GC/MS Base/Neutral Com)lDllllds MS 01~1f97 1100 97163 -

PO Box 30712· Charleslon. SC 29417. 2(}.1() Sava,e Road· 29407 M1mlll~m 
(803) ~S6-8171' Fax (8031766-1178 '9701~16-03' 

~ Pnnld 1Jfl1'e\. ... -.:tcd ~" 
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cc: NPWCOO196 

Cliall: 

GENERAL ENGINEERING LABORATORIES 
,\IUlIIlP rodG\"s IIerds "'i,Il U ,'i.tiou ,or tomormn: 

Supervisor of Ship Building" Convenioll 
SUPSHIP-Ponsmouth Detaclunau-Env. 
1899 North Hobson Ave. 
North Charleston. South C.voIina 29405-2106 
Mr.BWHiin 
SUPSHIP-Ponsmouth DetacIunau 

ReponDare: Fobruary07.1997 

Sl11Iple ID : SPORT0323-3 

UI>oroIory e_ 
STAlE Gfl. EPI 
fL El71~ El7472117< 
PIC 
SC 
1N 

,.,.. 
100lll -

Pise 2 of3 

Parameter QualUler Resull DL RL VIIIIS DF Aaalyst Date Time Batl:b M 

Commeats: 
A dilution was required for Volatile Crgartic. due '" I high concauraWm of 
hydrocarbons. A dilution was required for Exuaclable OrSanics due '" nwrix 
iruerfereru:e. 

As I resuJ~ the deleCtion limits are elevlled. 

Surrogate Recovery Tilt Porceal'" 

2.F1uorobiphenyl M610 0.00· 
Nill'Obenu:ne-dS M610 0.00* 
p-Tc:rpbenyl-d14 M610 0.00* 
Bromofluorobenz.ene BTEX-8260 96.0 
Dibromolluoromethane BTEX-8260 94.0 
Toluene-d8 BTEX-8260 lOS. 
Bromolluorobenu:ne NAP-8260 !!6.o 
Dibromofluoromethane NAP-8260 94.0 
Toluene-d8 N • .a.'p~2v'O lOS. 

MKMelbod Melbod-DescrlplJoa 

MI EPA 1260 
M2 EPA 8270 
M3 EPA3'SO 

Nares: 
The qualiiien in Ibis report are defined .. follows: 

Acceplable Lim .. 

(30.0- 113.) 
(23.0 - 120.) 
(37.3 - 128.) 
('3.5 - 154.) 
(63A - 136.) 
(72.1 - 137.) 
('3.5 - 154.) 
(63A - 136.) 
(il.l - i37.) 

NO indic", .. thaI the anal)110 was no. detec:1ed '" I concenlrWon areater than the delOcDon limiL 
J indica ... presence of anaiy .. '" I concenlraDon less than the reporting limil (RL) and areater thlD the deleCtion limiI (DL). 

V indi.,.... thaI the analy .. was no. detec:1ed at I conc:enlraDon greater !hID the delOcUon limiL 
:diea .. , that I quali<y conlrOl analy .. recovery is outside of spe<:iJied accepWlCe criraia. 

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

(803) '56-1171· Fax (803) 766-1178 
.,.".. Pn ........ ~ ................ ...-.. 
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CD_ 

Conracc 

Projecl Description: 

cc:: NPWCOO196 

GENERAL ENGINEERING LABORATORIES 
JIl!'rlillC! ,oday's nuds ",i,II a '";S;Oll for (tmmrtT1U: 

SuporvUor of Ship Building &. Convenioa 

SUPSHIP-Ponsmowh Dew:hmalt-Env. 
1899 Nonh Hobson Ave. 
Nonh Charlesum. South Carolina 29405-2106 
Mr. BillHims 
SUPSHIP-Ponsmoulh Dew:bmalt 

Report Dare: February 07, 1997 

SamplcID : SPORT0323-3 

M = M.tbod 

This dau rcpon has been prepa=l and reviewed 
in accordance with General Engineering Laboratories 
,W1d.ard operalinl procedures. PIc .. e direct 

Metbod-DescrlpdoD 

any questions ID your Projecl Manager, Karen Bllk",ey &1 (803) 769·7386. 

Review By l 

PO Box 30712, Charleston. SC 29-117 • 2040 Savage Road· 29407 

(803) 556-8171 • Fax (803)766-1178 

o Pnnl~ ,1ft 1'C'f.~·.:kd proJIC1'. 

STAlIi 
PI. 
NC 
SC 
TN 

!lEI. 
EI1156/1'1l94 
233 
10IlD 
02!134 

·9701516-03· 

Page 30f3 
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COIUI<:t: 
PmjOCl Description: 

GENERAL ENGINEERING LABORATORIES 
.\lutlllf! wcia,"'s lleeds ,,';rh (I ,·i.f;mr ,i" wlllnrnJU: ~ C..unaaa.. 

Supervisor of Ship Building iii. Conversiall 
SUPSHIP·Ponsmowh Detachmenl·EDv. 
1899 North Hobson Ave. 
North Charlesron. Soulh Carolina 2940S-2106 
Mr. BiD Hiers 
SUPSHIP·Ponsmouth De"cbmen' 

STAlE GEL EPI 
FL El7156117294 El7072/17 
He m 
SC 101» 10512 
TN 0lDI 0lDI 

cc: NPWC00196 Report DaJe: Fobruory 07. 1997 Pas. loC3 

Parameter 

Volad1e Organics 
BTEX·4 iums 
Benzene 
Elhylbenzcnc 
Toluene 

. Xylenes (l'ar ALl 
Nophlhalene 

Extractable OrpDics 

Samp1eIO 
LabIO 
MIDix 
DaJe Colleclod 
DaJe Received 
PrioriI)' 
CoUecrar 

Qua1IIIer Result 

U 0.00 
U 0.00 
U 0.00 
U 0.00 
U 0.00 

P~yfUlCkQT ArDmDlil: HydroctJriKJns· 16 il_ 
Acenaphlhene U 0.00 
Acenaphlhy1ene U 0.00 
AJUhra=o U 0.00 
Benzo(a)anlhra<:ac U 0.00 
Benzo(a)pymu: U 0.00 
Benzo(b)Ouoranlhone U 0.00 
Benzo(ghl)pery1ene U 0.00 
Benzo(k)Ouoranlhene U 0.00 
Chrysene U 0.00 
Dibmzo(a.h)an1hr1lCelle U 0.00 
Fluoranlhene 1 1710 
Fl_ U 0.00 
Indeno(l.2.3-c.d)pytene U 0.00 
Nophlhalene U 0.00 
Phenanlhr_ U 0.00 
Pyrene U 0.00 

Tbe rollowlng prep procedures ,!ere performed: 

: SPORT03234 
: 9701516-04 
: Soil 
: 01/XT/97 
: 01/28/97 
: Rouline 
: C!ien1 

DL 

10.0 
10.0 
10.0 
10.0 
10-0 

16S0 
1650 
16S0 
1650 
16S0 
16S0 
1650 
1650 
16S0 
1650 
16S0 
1650 
1650 
16S0 
1650 
1650 

RL UDiIS DF Analyst Date Time Bac.:b M 

20.0 ugiks 10. lAC 01131/97 2211 97209 1 

20.0 ullk& 10. 
20.0 UIik& 10. 
20.0 11IIkI 10. 
20.0 ug/k& 10. 

3290 ugiks 10. W AM 02/05/97 1104 97163 2 
3290 ugiks 10. 
3290 ugiks 10. 
3290 us!k& !O. 
3290 ugiks 10. 
3290 ugiks 10. 
3290 ullk& 10. 
3290 u&IkI 10. 
3290 ug/k& 10. 
3290 uaJk& 10. 
3290 ug/k& 10. 
3290 u&IkI 10. 
3290 uslk& 10. 
3290 ug/k& 10. 
3290 ullk& 10. 
3290 ugiks 10. 

GCIMS BaseINeu11'al Compounds MS 01131/97 liDO 97163 " 

PO Box 30712· Charlos10n. SC 29417 • 2040 Savaie Road· 29407 mml~~ 
(803) SS6-8171- Fax (803) 766-1178 ·9701516-04· 



CliCIII: 

CtmlICl: 

Projocl DescripliDD: 

a:: NPWCOOI96 

GENERAL ENGINEERING LABORATORIES 
.\/t'f'/;nf? wtio.\"·s nerds h';111 (/ ,"i.tum for ,m"(mT)\,~ 

Supervisor of Ship Building &: Conversion 
SUPSHIP·Ponsmoulll DeIllCbmmt·Eav. 
1899 Nonh Hobson Ave. 
Nonh CIwloslDll. Soulll C.,.,1ina 29405·2106 
M>. Bill Him 
SUPSHIP.Ponsmoulll Dellcbman 

Repon Om: FebnJary 07,1997 

SampleW :SPORT03~ 

u-....,.c""""" 
STAlE OEL !PI 
I'L El7156m294 El7m11'l 
NC m 

Page 20U 

Parameler Quallller R .... lt DL RL VllilS OF ADalyst Date Time Bateh M 

Commenu: 
A dilution was required for Volalile Organics due 10 • high concallraUon of 
hydrocarbons. A dilution was required for EX\T8Ctable Organics due 10 maIrix 
inu:rfetauz. 

As • rosul1, \he delCCtiDn IimiIS are elevll\ed. 

Surrogau Recovery 

2·f)uorobiphcnyl 
. NilrDbenzcne-dS 

poT erphcnyl-d14 
Bromofluorobcnune 
Oibromofluoromelhane 
Toluc:ne-d8 
Bromofluorobenzcne 
Oibromofluoromelhane 
TohJene-di 

M=Metbod 

Ml 
M2 
M3 

NoleS: 

Test 

M610 
M610 
M610 
BTEX-8260 
BTEX-8260 
BTEX-8260 
NAP-8260 
NAP-8260 
NAP-S260 

The qualiliers in \his repon are defined u follows: 

Percent" 

IIll. 
0.00-
112-
102. 
87.2 
lOS. 
102. 
87.2 
.nc .-. 

Method·Descriptio .. 

EPA 8260 
EPA 8270 
EPA35SO 

Acceptabl. UmIIS 

(30.0 • liS.) 
(23.0 • 120.) 
'(37.3· 128.) 
(53.5 • 154.) 
(63A.136.) 
(72-1·137.) 
(53.5 • 154.) 
(63A .136.) 
(72.1 - 137.) 

NO indic .... Ihalllle anaIyu was nOI deleC\ed ... concentration gre&lef \han the deleCtion IimiL 

J indicaleS presence of analy .... a concentration Ie .. lIIan lIIe reponing limil (RL) and gre&Ief \han the delOClion IimiI (DL). 
U indicaIeS lhal the. analyte was not d.eleCled. a1 a concentration grel1CJ' than the cie&eeuan limiL 

indicateS lhat a quality conuol analyte recovery is outside of specified accepwace crilGia. 

PO Box 30712· Charloslon. SC 29417. 2040 Savage Road· 29407 

(803) 556-8171. Fax (803) 766-1178 09701516-04" 

o PnnlCd on M.~.:lcd paper. 



( 

GENERAL ENGINEERING LABORATORIES 
,\lrrlill~ IUdCl~"S lIuds ~r;lh U l·;.tirm mr mmtlrmn: I..abara&w:rc.un.::.u.. 

cc: NPWCOO196 

M=MetbGd 

Supe:viJor of Ship Building ol Convasian 
SUPSHlP~Ponsmouth DeIO&lunau·&v. 
1899 Nonh Hobson Ave. 
North Charles""" Soulb CeDUna 29405·2106 
Mr. BiD Him 
SUPSHIP·Ponsmouth Detaelotn=1 

Repon 001&: Felm>ory 07. 1997 

M.tbGd·DescriptloD 

This cIau report hIS been prepared I>ld reviewed 
in accordance with General Engineering Labor8lDries 
standard opera1ing procedures. Please cIireet 
.any questions 10 yOID' Projecl Manoa", Kuen BJaUney at (803) 769·7386. 

<iewei! By 

PO Box 30712. Charleslon. SC 29417 • 2040 Sava!. Road • 29407 

(803) 556-8171· Fax (803) 766-1178 
ft 

'" Pnnleo on ~--=tcd poq:Jef. 

STAlE GEL EPI 
FL El7156ml94 El7472117' 
He l3:! 
SC 101211 IClSI2 
1N 03,. CIZ9M 

Pile 300 

) 



ce: NPWCOOI96 

Volallle Orpllkl 
87E% -4 iunu 
Bo:nzene 
Elhylbenzale 
Tolumc 

. Xy1enes (1UI' AL) 
Nophlhalene 

Surrogate Recovery 

Bromofluorobenzene 
Dibromofluoromelhme 
Toluene-d8 
Bromofluorobenzene 
Dibromofluoromelhme 
TO\\IGIC-d8 

M ,.Method 

Ml 

GENERAL ENGINEERING LABORATORIES 
J/ur;nf [oda~' 's needs w;ll1 a ,-;sion tilT fomorr,nt: 

Supervisor of Ship Bulldina It ConvcrsioD 
SUPSHIP-Pon.smoulb Dew:hmau-EDY. 
1899 Nonh Hobson Ava. 
Nonh ~\"IDII. Soulb Carolina 2940S-2106 
Mr.BiDHias 
SUPSHIP-Ponsmoulh DelaChmIm 

SamplelD 
LablD 
Mllrix 
DIIe Co1lecled 
D.~ Received 
Prlmity 
Co1leclar 

V 
U 
U 
V 

0.00 
0.00 
0.00 
0.00 
2.83 

Report DIIe: Febnlary 07.1997 

: SPORT0323-5 
: 9701516-0!5 
: SoU 
: Olfrt/97 
: 01/28/97 
: RowiD& 
:CIiOm 

DL 

1.00 
1.00 
1.00 
1.00 
1.00 

RL Valli 

2.00 U&t1<I 
2.00 IIIIkI 
2.00 u&lk& 
4.00 IIIIkI 
2.00 IIIIkI 

TOIl PerceDI" Acc'ptabl. Llmlla 

BTEX-8260 
BTEX-8260 
BTEX-826O 
NAP-826O 
NAP-826O 
NAP-826O 

96.3 
83.2 
93.8 
96.3 
83.2 
93.8 

Method-DescriptioD 

EPA 8260 

(53.5 - 154.) 
(63A -136_) 
(72,1 - 137_) 
(53.5 - 154.) 
(63A -136.) 
(72.1 - 137_) 

tIC 
se 
11'1 

101211 - IQ5f2 -

POI. loU 

DF AD&lyst Due Tim. Baldi M 

1.0 lAC 02J04/97 1831 97389 1 
1.0 
1.0 
1.0 
1.0 

PO Box 30712· Charleston. SC 29417 • 2040 Sava@e Road • 29407 

(8031556-8171, Fax (803) 766-1178 
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Cliem: 

Cmnvr 
Projoo' Dcsc:rip<ian: 

a:: NPWCOO196 

GENERAL ENGINEERING LABORATORIES 
.W~~/ill~ wd,n··s nerds ,dIll a "isio" .for tomorrow. 

Supervisor of Ship Building It Convenion 
SUPSHlP-Ponsmourh DeIaCluno:ttt-Euv_ 
1899 Nonh Hobson Ave. 
Nonh Ch.arleslD1l. Solllb Carolina 29405-2106 
Mt_BiDHias 
SUPSHlP-Ponsmourh DeIOcllmcsU 

Rcpon Due: Febluory 07,1997 

S::npl= m : SFORT0323-5 

M =M.tbod M.tbod-Descrlptloa 

Notes: 
The quaJificn in !his repon are defined as follows: 
NO indio .... that !he anaJyxe was no. delOCled II • coru:enD'Olion jp'ca/CI' than !he der.ectian IimiL 

~C_ 

STAlE ClEL EPI 
I'L EI71WI7.ZM EI70721r. 
He 233 
SC 101211 10512 
'IN 02!J34 a:I.934 

Page 20f2 

J indicates presence of malyte at a concentration less rhan the rep0rtin8limil (RL) and ~ ~...!!! L~e deu:=:ticn ll...-lit (DL). 
U indiCllOS that !he anaIy1e was no. delOCled "I CDIlUnIfIlion gIUID than !he delOCtion IimiL 
, indio .... that a quality oonlfDl analyxe r_very is outside of specified accepW1Ce critcriL 

This data report has been prepued and reviewed 
in accordance wirh GcneraI Euginecring Laborararia 

. standard operating procedures_ Please cIirec:t 
any questions ro your Project Manas"', Karen Blakeney .. (803) 769-7386_ 

PO Box 30712. Charleslon_ SC 29417 • 2040 Savage Road • 29407 

(803) 556-8171· Fax (803) 766-1178 
ft . 
a;.~ Pnnlftt an ~-clcd NDCr. 

, 
j 



• J.J-:" ~Q. 00II<1lp Oeneral Engineering tn'~ ·'fie~. Ilk. r -_ .. 
2040 Savage Road .. i 
Charle,lon, Soulh Caml , 14 1 

Page_l_or~ 
CHAIN OF CUSTOUV RECORD ~~ 

bl70151io I 

P.o. Do. 311712 .. 
Charle,lon, Soulh Curolina 29411 
(H03) 556-8111 

('Iienl NalllclFacililY Name 

1 S P08,Te/ll'll>e.TeHttsN _ B 
Collecled bylCompany ~ 
ISPO ({TENV1>l::reIlIlSN _ ~ 

i I I:lH~I'3 ~ ;~eb • SAMPLE ID I DnE 1 TIME 
-------

t: •• 

SAMrt£ ANALYSIS ItEQUlREU { .. , ~ _ -t1.uklSf'E'.'ifr f(lttifie_tonIfIIIII.h ... _ .... .J~ If.te''1If , .. 1fIe hn.~ Inbldlc*...t.:thd 
TTl 1 1 1 1 1 1 1 1 1 1 .. .......a......,._ ... ..-_, 

, J t t ,'f:r ce L 253 4lo ' 
J! II ! ! i ~ ~~ h It ~I Remarb 

f ; l:~ t 
~ Ai l~ . 
fl I ~i ~ 8." z >:s! i ! ~I~ 

,0·1 SPoRT4l3z3-1 '/J)'7/tn 133lb ~ z. K X Usr lis ~~"-I Sod ,.' 

,c;g5'foRrtJ31.J-Z Ilt111? IJsdJ K :~ Z X X ~srtJ5b~'I-Z~ ., 
..o~Sfuml3l3-11b.11n Nil K ' z -;.. )( usrtJS~~"-3~.1 
-oJ Sf'D(Tt$3z3'~ Ih,?j9? Il/ 3~ K~. l ~ X U5T' MlPs,-q :,~k/el .1 
-o( Sf'DRfVlJ-<" ih,7;'?I,~J..,~)· ~ I X U5T Ns ~51/ ;~/J ;':!kl.z... 

~ "I 

·.-1-1 1 1 I I 1-+--1-1-1 1 1-1--+-1-1-1---'----------

"1-1 .. I,du';'dhl 
KnnI .... : 

wlllll: = sample c:olleclo,r Yellow = file l'lnk = wllh reporl 



GENERAL ENGINEERING LABORATORIES 
\I~t'I;IIf! lOe/cr.\": ... lIeeciJ u"i,II II \';."iiml Ttn'ml1Jrmnll: t....bon&arJ C~ 

C1ic:ru: Supervisor of Ship BuiJdinC &: Convc:rsian 
SUPSHIP·PDrtSIIlDuth Delachmom·Env. 
1899 Nonh Hoboon Aye. 

Comact: 
Nonh Chadeston. Saudi ClI'olina 29405·2106 
Mr. BiD Hien 

Project Descriptioo: SUPSHIP.Ponsmoudl Deracbmenr 

ce: NPWCOO196 

Param ... r 

Extractable OrpDlcs 

SampleW 
LabID 
Mattix 
Da .. Co1leded 
Date Received 
Priority 
Colleclor 

QuaIUler Result 

'oJynw:1ur Arol1llJli& Hydrocarbons· 16 iunu 
Acenaphthene V 0.00 
A=1aphthylenc U 0.00 
AnIhracene U 0.00 
Benz.o(a)anthracene U 0.00 
Benzo(a)pymle U 0.00 
Benzo(b )f1uoranth .... U 0.00 
Benz.o(ghi)pcrylene U 0.00 
Bcnzo(k)f1uoranthcne U 0.00 
Cluysene U 0.00 
Dibenzo(a.h)aruhraccne U 0.00 
Fluaranthcne U 0.00 
Fluorene U 0.00 
1ndeno(1.2.3-c.d)pyrono U 0.00 
Naphthalene U 0.00 
Phenanthrene U 0.00 
Pyreae U 0.00 

Tb. 'oliowiDg prep proc:edu ........ performed: 
GCIMS BaseIN_ulrli CompouDds 

COlDIDeDIS: 

Report Om: March 13. 1997 

: SPORT0368-1 
: 9703076~1 
: Sail 
: 03/04197 
: 03/04197 
: RowiDe 
: C1ieo1 

DL 

6.580 
6.580 
6.580 
6.580 
6.580 
6580 
6.580 
6.580 
6580 
6.580 
6.580 
6.580 
6.580 
6.580 
6580 
6580 

A dilution was required for ExIl'lC1abl_ Drsanios clue 10 maIrix 
interference. AI; a resul~ the detection 1imirs are elevored. 

STAlE IlEL EI'I 
FL Enl~ EI7.nm4. 
NC 233 
SC 101:10 1C1512 
TN 0334 CIZDO 

Pace lof2 

RL Valls DF Analyst Dille Tim. BalCh M 

13200 usJk& 40. JCB 03/07/97 18050 98604 1 
13200 usJk& 40. 
13200 usJk& 40. 
13200 usJk& 40. 
13200 usJk& 40. 
13200 usJk& 40. 
13200 usJk& 40. 
13200 usJk& 40. 
13200 usJk& 40. 
13200 usJk& 40. 
13200 usJk& 40. 
13200 usJk& 40. 
13200 usJk& 40. 
13200 usJk& 40. 
13200 usJk& 40. 
13200 usJk& 40. 

TSD 03/OStn 1500 98604 2 

PO Box 30712· CharI_ston.SC 29417. 2040 Sava!_ Road· 29407 

(803) 556-8171. Fax (803) 766-1178 



Client: 

COIIIaCI: 
Project Descriplioll: 

ce: NPWCOO196 

GENERAL ENGINEERING LABORATORIES 
.\/f't"'JI! IOduy's "eeds with " l'I.fio" ro,. IOlJIormu: 

Supervisor of Ship Building" Convonicm 
SUPSHIP·Ponsmouth Dew:!uneII1·Env. 
1899 North Hobson Ave. 
North C1wJesum. South Carolina 29405·2106 
Mr. Bill Him 
SUPSHIP·Ponsmouth Delachmau 

Repon Dare: March 13. 1997 

SampleID : SPORT0368·1 

Surrogate Recovery 

2.FJuorobiphe:nyJ 
Nitrobenzcne-<lS 
p-Tcrphe:nyl-d14 

M=Melbod 

Notes: 

M610 
M610 
M610 

The qualifi .... in !his report are defmed as follows: 

Perceol'll> 

0.00* 
0.00* 
0.00* 

Melbod.Descriplioa 

EPA 8270 
EPA35SO 

Acceptable LImIts 

(30.0· 115.) 
(23.0. 120.) 
(37.3 • 128.) 

ND indicaJa thai the anaiy!O was nol deleCled It • concenlralion gre .... Ibm the detection IimiL 

NC 
se 
1N 

:m 
101211 
021134 

1 indica",. presence of anaIy'" It a concentration less than the reponins Iimi. (RL) and greauor than the de<ecbon limit (DL). 
U indicates that the anaiy!O was no. detecled It • conceruration gre .... Ibm the deUOCbon IimiL 

• indicates that a quality control anaiyuo recovery is oUlSide of specified accep_ criu::ria. 

1hls data repon has been prepared and reviewed 
in accordance with General Enginccrin8 Laborararicl 
sWldard operating procedures. Please direct 
any questions to your Projec. Manascr. Koren Blakeney It (803) 769·7386. 

Rm edBy 

c 
PO Box 30712· Charleston. SC 29417 • 2040 Savaae Road • 29407 

(803) 556-8171. Fax (803) 766-1178 ·9703076-01· 

10512 
021134 

Pace 20ll 



Nn' oc.. CC~ \q\p 

Page_'_ of --L CHAIN OF CUSTO][)Y RECORD 
Q7a31.)1h 

Clil"nt Nillne/Fucilily Name SAMPLE ANALYSIS REOlliKEn (!11. ~ "f~~~ ~~~~!fi~JtIc_CftfIIII'''''''lIf-..rthoib 

Sf tJ 1::i II II II II II II II II II II II II II II II III I I 

nATE I TIME ~I~I~I~I ~ 

o rrrt::lllvJ),e;TC H 11 S ~ . 
C .. IlCCled bylCm"pany :r. A ... e.y :;; 
SPa(ff"f!:NV TJ'l!rCHIt.sN ~ 

SAMPI.E II) 

i' J I 
~! t I I t n j . 

! ! ~ ii ~ i 
. 
~ 

~~ J ! it ~:I! ! ! ~ ~ ~ 
II: 

General Engineering I ".... IIrle •• Inc. 
2040 S.ya~e Rnad 
Charleoll ... Soulh Cnn.. "9414 
P.O. Boo J()712 
Charleolon. SIIlIlh Canolin. 29417 
(R03) 556·8171 

till(' I: lit' r lit .... 'u~~ ... i""liI:a\c" ... '.: .... n 
.. ..... _ rlkn:d ... ~11 rrc-.. we,1 

Q.Q..L z5 qCf7 
Remarks 

...,.:- ~ , . 
" 
J_ 

~ IS-P6trr43c,t-113/fht 111.,p I X I Dt.n P,tl! - CJS'T,(IS 6 s-t I • I 

j'JoT'l!'! 5el: 

11m eHr:.p SHfJl!r 

' ..... Po/Z L'"I'\'II'+'5 

Il-

~ 9'1 nme, R""I,," bY.",' .t!{~~-=I-~ 
~~~~u.~=i'-:.,q..;'--j D,lIe: 

~-'/-1 
WIIUe= "ample cnlleclnr Yellnw= nI. Pink = wUII repnrl 

;;);21;;, In~~ iltJ· lI:flln~.shrd b,: 

14-~J,·/1t~~ 
J3iffjd ;~I R_~" 

I \.... 



• .• I 'I ... , '\' , 
11 ,'\ 10 

I 
'-

Attachment ill 

Certificate ofDisposaI (tank) 



" " • I 1 ,. '\" f.J: • 

l 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 654; Building 654, Partridge Ave., Charleston Naval Base, N. Charleston, SC 

DISPOSAL LOCATION 

Bldg. 1601 Tank Cleaning 
& Disposal Area 
Charleston Naval Complex 

TYPE OF TANK 

Fuel oil 

CLEANING/DISPOSAL METHOD 

SIZE (GAL) 

2,000 gal. 

The tank was cut open on both ends, cleaned with a steam cleaner, cut into 
sections, and disposed of as recyclable scrap metal. 

DISPOSAL CERTIFICATION 

I certify that the above tank has been properly cleaned and disposed of as 
recyclable scrap metal. 

-=-f)l:j::::..,:gz-+.--:----A-~ __ ~I ~/ C/O 7 
Sidn;Z Lad~on (6atef 



APPENDIX B 

GEOLOGIC BORING LOGS 



BASE: Charleston Naval Complex, Zone H SITE 10: 09 

BORING ID: CNC09-BOI 

"'., -1 CONTRACTOR: Catlin 

METHOD: Powerprobe 

TOC ELEVA TlON: ft MSl 

8 >-w :I: « 
t- . IDW ~ W 
.. t- <~ 

.. > :E WLL ~!i' < 0 
0 en u < !l' en 

09SFB0103 f-

10-

15-

ow 
WU 
t-<-u .. e 
wen'" 
«0'" «<-
ow 
U:I: 

o 

WELL 10: 

COMPLETION DATE: 12/17/98 

DIAMETER: 3" 00 

SCREEN INTERVAL: It bls 

LITHILOGIC DESCRIPTION 
AND COMMENTS 

CLAYEY SAND: -40% clay. fine-grained. some large 
gravel. dry, cohesive, soft, dark brown. 

o 

o 

CLAY: sandy, some gravel. non-plastic. very soft, 
dark gray, wet. 

Met Refusal - End of Boring. 

PAGE 1 of 09-801 

PROJECT NO, 7921 

PIEZOMETER 10: 

lOSGED BY: Bryan Moe!!er 

TOTAL DEPTH: 7.5ft bls 

DEPTH TO \l ft bls 

en 
en 
< 
5 
~ s 
en 

CL 

en 
"t­oz 
~::> 
IDO 

U 

< t­
< o 
~ 

iii 
"' 

Tetra Tech NUS 



BASE: Charleston Naval Complex, Zone H SITE ID: 09 PROJECT NO. 7921 

BORING ID: CNC09-B02 WELL ID: PIEZOMETER ID: CNC09-POI 

CONTRACTOR: Catelin COMPLETION DATE: 12/17/98 LOGGED BY: P .J. Jackson 

METHOD: Powerprobe DIAMETER: 3" 00 TOTAL DEPTH: 12ft bls 

TOC ELEVA TlON: ft MSL SCREEN INTERVAl: ft bls DEPTH TO i It bls 

B >- ow u (f) < 
w wu t!i~ (f) (f) l-

X '" 1-<- < 
~.,.: IDW ~ W U~e LlTHILOGIC DESCRIPTION 00 

~ "'I- < 
<~ 

~ > w(f)o. ~ID U OZ 0 
w"- ~'l: 

:0: 0 0::0.9- AND COMMENTS 0:0: ~=> ~ 

0 < u "'< x>- g IDO ~ 

< (f) w ow t:;(f) U W (f) '" u:c ~ (f) '" 
SP 

SAND: very fine-grained, trace sijt, dry. loose, well 
sorted, reddish gray. 

0 
SM ~z z 

SIL TY SAND: 25% silt, some clay, very line- to %'Zz ,z.z. 
medium-grained, some small gravel, dry, loose, brown. ,;-// 

t--, I Vz/zz 
z z 

SIL TY SAND: very organic (like potting soil), loose, ,j"// 
VZ'z /. 

very fine- grained, damp. black. . "/;.;/z 
P9SFB0203 f- I 

~.~.~ SC 

:~~~ 

CLA YEY SAND: -20% clay, very fine-grained, ~~:~ ._._. 
cohesive, soft, wet, grayish orange. -.-.-

:.:.~ 

:~~-
5- z z SM 

zrzZ z z 
Z //. Z 

SIL TY SAND: -20-30% silt, some clay, very 
y. :/. 

Z I'z z 
fine-grained sand and gravel, shells (oyster), strong z z z:t'zr. 
petroleum odor. wet. greenish gray, /. z 

z"zz z z 
z<.,-:z 
/. /. 

"/j"/: ,j,: 
z':/. Z 

!!:mi SP 

.'.:',. 

SAND: fine-grained, trace silt, dense. saturated, light .. 
10- gray. 

.. 

r:;: .. 

SIL T: some very fine-grained sand, very soft, L/~/ ML 
.. 

09GFPOI01 saturated, greenish brown. L 
End of Boring 

15-
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BASE: Charleston Naval Complex, Zone H SITE ID: 09 

CONTRACTOR: Catelin 

TOC ELEVATION: It MSL 

8 " "' '" 0: 
I- . ID", ~ "' ~I- o<~ 

~ > 

"'''' ~'f >= 0 

'" 
0< U 

0< W "' '" 0: 

09GFB04 

COMPLETION DATE: 12/18/98 

SCREEN INTERVAL: It bls 

0"' 
"'u 1-0<-
u~e LITHILOGIC DESCRIPTION 
",W" 
0:0" AND COMMENTS 0:0<-
0", 
U'" 

o 

o 

3 

SIL TY SAND: -10% silt, trace clay, very fine-grained, 
loose, dry, grayish orange. 

SAND: very fine- to coarse-grained, gravel, black, 
resembles ground asphalt. 

CLAYEY SAND: -20% clay, some silt, very 
fine-grained, soft, cohesive, wet. grayish orange. 

SILTY CLAY: -20% silt, 2 2" layers of gravel lone 
phosphate, one granite) at 5' and 7.5' bls, one 2' silty 
sand layer, non-plastic, very stiff, wet, grayish 
brown. 

SILTY SAND: -20% silt, very fine-grained, cohesive, 
dense. wet. grayish brown. 

CLAY AND SAND: layers of clay muck and well sorted 
fine safld, gray to dark gray. 

End of Boring 

PROJECT NO, 7921 

LOGGED BY: P.J. Jackson 

8 '" 0< 
"'~ '" '" I-

0< 00 ~ "'I- 0< 
~ID OJ oz '" 0>= 

~ ~" ~ 

"'" IDO ~ 

1:'" S u w 
~ "' '" 



BASE: Charleslon Naval Complex. Zone H SITE 10: 09 PROJECT NO. 7921 

BORING ID: CNC09-B04 NELL ID: PIEZOMETER 10: 

CONTRACTOR: Calelin COMPLETION DATE: 12/18/98 lOGeED BY: P.J. Jac!<:scn 

METHOD: Powerprobe DIAMETER: 3" 00 TOTAL OEPTH: 12ft bls 

TOC ELEVATION: ft MSL SCREEN INTERVAL: ft bls DEPTH TO., ft bls 

B ow u oo < >- wu <O~ oo oo ... r w 0: ... <- < < ... . ",w ~ w u .. e LlTHILOGIC DESCRIPTION 00 
~ 

x ... 
0 ..... <~ 

.. > woo"- ~"' u oz 
w"- ~'l: 

:>: 0 0::0..9- AND COMMENTS 0:>: ~:> ~ 

0 < u 0:< z>- d ",0 ~ oo t:oo u w < w ow 0 x oo 0: uz ~ oo 

/. /. SM 
SILTY SAND: -15% sill. very fine-grained. loose. dry. VZ'z z 

",z z 
grayish orange and brown. /. //. Z 

0 
v.,"'z'z 
.' •• 0' SW 

.. '. ',- ' . . '.' .' 
SAND: very fine- to coarse-grained. gravel. black, .. '. ',. '. 

r- I 
..•.. ' 

.. '. ',- '. resembles ground asphalt. .. e, 0' 

.. '. ',- ' . •••• 0' 

P9SFB0403 '- I ..... ',- '. 
-'-' SC 

~~~ 
-'-' 

~-=-_._.-
5- CLAYEY SAND: -10% clay. very fine-grained. ~~:-

cohesive. soft. wet, pale gray. -'-'-
~:-=~ 
~:-~:-

/. '/. SM 

':': "/:"/:~ 
z'z /. 
I'z "/; 

SILTY SAND: -30% Sill. very fine-grained. wei. "/z /z' 

z';t: Z 
dense, light brown. /. /. "/:'/: 

V/z :" z z "/:': 
z /'z z 

Sf' 

10- INTERBEDDED CLAY AND SAND: 4" 10 6" layers of 
black organic clay muck and very fine- 10 
fine-grained sand. 

r~ 
CL 

09GFB04 End of Boring 

15-
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BASE: Charleston Naval Complex. Zone H SITE ID: 09 

BORING 10: CNC09-B05 

METHOD: 

TOC ELEVATION: It MSL 

d >-
:I: 

~ W 0: 
~ W .... . CDW ~ ~ .... "'~ :E > 

WIL ~!l: '" 
0 

0 U 

'" "' W 

"' 0: 

09GFB05 

WELL 10: 

COM.DLETION DATE: 12/18/98 

DIAMETER: 3" 00 

SCREEN INTERVAL: It bls 

ow wu 
.... "'-U~e LlTHILOGIC DESCRIPTION 

AND COMMENTS 
w"'o. 
0:00. 
0:"'-ow 
U:I: 

4 

a 

a 

SAND: very fine-grained, trace silt. dry, loose, well 
sorted. 

SIL TY SAND: very fine- to coarse-grained. gravel, 
black, resembles ground asphalt. 

CLAYEY SAND: -10% clay. fine-grained. moderately 
sorted, cohesive, loose, wet, yellowish orange. 

SILTY SAND: -40% silt. very fine-grained. trace 
medium, 2 distinct layers of gravel and oyster shells, 
dense. cohesive, wet, light brown. 

INTERBEDDED SAND. SILTY SAND. AND CLAY: sands 
are fine-grained. well sorted, silty sands as above, 
clays are organiC, very soft. mucky. gray, saturated. 

End of Boring 

PROJECT NO. 7921 

PIEZOMETER 10: 

LOSSED BY: P.J. Jackson 

DEPTH TO 

"' "' '" ~ 
U 
~ 

(5 

"' 
SP 

"' " .... oz 
~=> 
CDO 

U 



BASE: Charleston Naval Complex, Zone H SITE ID: 09 PROJECT NO, 7921 

BORING ID: CNC09-B06 WELL ID: PIEZOMETER ID: 

C-ONTR-4CTOR: Cate!in COMPLETION DATE: 12/20/98 LOSSED BY: P.J. Jackson 

METHOD: Powerprobe DIAMETER: 3" 00 TOTAL DEPTH: t2ft bls 

TOC ELEVA nON: ft MSL SCREEN INTERVAL: ft bls DEPTH TO i It bls 

B ow U '" '" w >- wu t!i~ '" '" I-
J: 0: 1-"'- '" ~ w lITHIlOGIC DESCRIPTION 00 XI- '" I- . OIW ~ U~E ~OI ~ oz 0 ~I- "'~ > w",o. U wu. ~'f 

>: 0 a: 0..9- AND COMMENTS 0>: ~:::> ~ 
0 '" U 0:'" J:>- ~ 010 ~ 

'" '" w ow 1:;'" S U w 
'" 0: UJ: ~ '" X 

ASPHALT 
'(:)'0'" GC 

SAND-CLAY-GRAVEL: -20% clay, -10% gravel, -70% 
cCc;c; 

~~~~~ 
4 flne- to medium- grained sand, very poor sort, loose, 

0' ••• " 

dry, grayish brown. e ". ' .• ". SW 

0' •.• 

SAND: very fine- to medium-grained, trace coarse, .. ". ,.-". 
60 trace gravel, resembles ground asphalt, dry, black. 

0" ••• ' 

--_.- SC 

~~:.. 
60 

CLAYEY SAND: -10-15% clay, very line- to -----
fine-grained, cohesive, soft, damp to wet. grayish ~~:.. 
brown. -----

~~:.. 

:/. z 
/.~</.;. 

SM 

;"/;"/. 
Z Z 

5- "/j,j 
"/j,: 
"/j,: 

SIL TY SAND: -20-30% silt, very line-grained, medium //,: 
dense. one 1" layer of fine sand at 6.5 bls, wet. light '/j,: 
brown. z'zz 

"/z '; . .-: 
(/;c: 
/.'z Z 
. /%'/. 

SAND: very Ilne- to coarse grained, shells, dense, 0".· 0" SW .. ". " .. ". 
saturated, light gray. 

SP 

SAND: fine-grained. trace clay. trace wood, 
saturated, dense, light gray, 

/// Ml 

10- SIL T: very soft, trace very fine-grained sand, 
/// saturated, light brown. 7(:/ 
/';/z SM 

/'z I':/.. 

SIL TY SAND: -40-45% silt, very line-grained, 
/': /z /. 
Z z 

saturated. sOft. light brown. 
,j,: 
z'zz 

09GFB06 
z /. 

End 01 Boring 

15-
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BASE: Charleston Naval Complex, Zone H SITE 10: 09 

BORING 10: CNC09-B07 

'''' ~-~r CONTft4CTOR: Cate!in 

METHOD: Powerprobe 

TOC ELEVATION: ft MSl 

e >-w x a: 
~...,: <DW ~ W 

<>:~ 
~ > wu. ~!!: 
2: 0 <>: 0 en u 

<>: w 
U) a: 

10-

09GFB08 

15-

WELL 10: 

COMPLETION DATE: !2/20/98 

DIAMETER: 3" 00 

SCREEN INTERVAL: ft bls 

ow wu 
1-<>:-
U~E LlTHILOGIC DESCRIPTION 

AND COMMENTS 
Wen 0. 

~~.9-
ow ux 

ASPHALT 

SAND-CLAY-GRAVEL: -30% clay, -10% gravel, -60% 
4 fine- to coarse- grained sand, loose. dry, brown. 

SAND: very fine- to coarse-grained, gravel, dry, 
60 resembles ground asphalt. black. 

60 
CLAYEY SAND: very fine- to fine-grained. numerous 
clay pellets, damp to wet, damp to wet, soft, loose. 

Sil TY SAND: -20-30% slit, very fine-grained, medium 
dense, one 1" layer of fine sand at 6.5 bls, wet, light 
brown. 

SAND: fine-to medium-grained, moderately sorted, 
grass and grass roots. saturated, medium dense. light 
gray. 

Sil TY CLAY: -30% silt, some fine-grained sand, very 
soft, dark gray. 

End of Boring 

PAGE I of 09 807 

PROJECT NO, 7921 

PIEZOMETER iD: 

LOSGED BY: P.J. Jackson 

TOTAL DEPTH: 12ft bls 

DEPTH TO i ft bls 

u 
G~ 
00 
~<D 
02: 
x>­
I-U) 

:l 

•••• e" 

.. ". ".- '. e'.· .' 

.. ". ".- ". e".· e" 

." ... " 
.. 'w "._ '. 

.... 

U) 
U) U) <>: "I-~ OZ U 

~=> 

ol <DO 
0 u 
U) 

GC 

sw 

SC 

SM 

sw 
SP 

ML 

SM 

<>: 
I-
<>: 
0 
~ 
~ w 
" 

Tetra TecnNUS 



BASE: Charleston Naval Complex, Zone H SITE ID: 09 PROJECT NO, 792t 

BORING 10: CNC09-B08 IIELL ID: PIEZOMETER ID: 

CONTRACTOR: Catelin COMPLETION DATE: 12/20/98 LOGGED BY: P.J. Jackson 

METHOD: Powerprobe DIAMETER: 3" 00 TOTAL DEPTH: 41t bls 

TOC ELEVA nON: It MSl SCREEN INTERVAL: It bls DEPTH TO i It bls 

8 >- ow 8 (f) <t WU (f) .... :I: W a: .... <t- "'~ <t (f) ..... mW ~ w u .. e LITHILOGIC DESCRIPTION 00 ~ "' .... <t ...... <t~ 
.. :> w (f) c. ~m u oz 0 

wu. ~!lE 
:0: 0 ~ ~ s- AND COMMENTS 0:0: ~=> ~ 

0 <t U :I:>- ~ mo ~ 
<t (f) W ow t:;(f) S U W 
(f) a: U:I: ~ (f) '" 

ASPHALT 

~;::: 
GC 

SAND-CLAY-GRAVEL: -20% clay, -10% gravel, -70% 

3 fine- to medium- grained sand. very poor sort, loose. .' ... ' SW dry, grayish brown. e '; .; " • . ' ... " 
SAND: very fine- to medium-grained, trace coarse, .. '. "it '. 

3 trace gravel, resembles ground asphalt, dry. black. 0'.· o· 

/. /. SM ,/,: 
'/:.-"/: 

09GFB08 600 ,/"/: 
SILTY SAND: -30% silt, very line-grained, medium ,/,/: 
dense. some clay. cohesive, wet. light brown. z/z(: 

'z'z z· . 
End of Boring 

5-

10-

15-
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BASE: Charleston Naval Complex, Zone H SITE 10: 09 PROJECT NO, 7921 

BORING 10: CNC09-B09 NELL 10: PIEZOMETER ID: 

CONTRACTOR: Catelin COMPLETION DATE: 12/20/98 LOSGED BY: P.J. Jackson 

METHOD: Powerprobe DIAMETER: 3" 00 TOT AL DEPTH: 12ft bls 

TOC ELEVATION: ft MSL SCREEN INTERVAL: tt bls DEPTH TO i tt bls 

Ei >- OUJ u <n « 
UJ UJu <E~ <n <n t-

" 0: t-«- « « 
t~ mUJ ~ UJ u .. e LlTHILOGIC DESCRIPTION 00 ~ "t-

«~ 
.. > UJ<n'" ~m u oz 0 

UJu. ~'i 
2: 0 :f~.s AND COMMENTS 02: ~=> ~ 

0 « u ,,>- ~ mo ~ 
« '" UJ OUJ t:;"' S u UJ 
'" 0: U" ~ "' " 

ft;i[:!! 
SP 

3 
SAND: very fine- to coarse-grained, gravel, dry, Xi resembles ground asphalt, black. 

3 mMm 
/. :/. SM 

600 ,j,./! 
CLAYEY SAND: -10% clay, very fine- to fine-grained, "/:,:~ 

z'z /. 
saturated, sott, light brown. z z 

z'z ;;.-z z 
z z SM 

z;z(: 

I 
;"/;z 

Z Z 
5- ,J,/: 

z/'zz 
z z ,/,: 
"/:/:~ 
,J,: 

SILTY SAND: -30% silt, very fine-grained, medium '/J,: 
dense, 20% phosphate pebbles, some oyster shells, ,!,/ 
soft. saturated. grayish brown. ,J,: 

,j,: 
z 'z(: z z ,j,j v; /'z z 
z z z/zz v.Z z z;z;. ;,;z 

v.Z Z z'z z z z 
10- No recovery 8-12' '/J'/: 

,J,: 
z'zz z z 
z'z z 
Z '/. 

z'z /. 
Z Z ,J,: 

09GFB09 <//' 
End of Boring 

15-
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BASE: Charleston Naval Complex, Zone H SITE ID: 09 PROJECT NO. 7921 

BORING ID: CNC09-BI0 NELL 10: PIEZOMETER ID: 

CONTRACTOR; Caieiin "''''UI'II ~T"\I'" n"'T~. I')/''H/OD 
vUI'IrL.J;; I ",un ... '" I 11;;., ", ... " ""' ... LOGGED BY: P.J. Jackson 

METHOD: Power probe DIAMETER: 3" 00 TOTAL DEPTH: 12ft bls 

TOC ELEVATION: ft MSL SCREEN INTERVAL: ft bls DEPTH TO i It bls 

e >- OUJ 8 I/) « UJu I/) I/) l-
I UJ '" 1-«- "'~ « « I- • ClUJ ~ UJ U~E LITHILOGIC OESCRIPTION 00 ~ "'I- 0 ~I- «~ 

~ > UJI/)o. ~Cl U oz 
UJ"- ~!f 

>: 0 ",00. AND COMMENTS 0>: ~::> ~ 

0 
« u "'«- "'>- ~ ClO ~ « I/) UJ OUJ 1-1/) S U UJ 

I/) '" u'" :l I/) '" 
/. /. SM 

SIL TY SAND: -10% silt, very line-grained, loose, dry, ':'/ /. /z z 
brown to dark brown. 'z'z a .'.' .' SW .. ' .. ,. '. 

0' ••• ' 

SAND: very flne- to coarse-grained, gravel, dry. .... ',. '. 
• .•• e' a resembles ground asphalt, black. .. '. ',. '. 
.' •• e' .. ' .. ,. '. e·.· .' 

a ....... '. 
CLA YEY SAND: very fine- to fine-grained, numerous -...::......:~ SC 

clay pellets, damp to wet, damp to wet. soft. loose. -.-.-
~~:-
.-:;:::.-
:::~-~ 

5-
~.~.~ 

Z /. SM 
z /;.-: Z 

v/,/z 
z z "/:': V;/;.-:z 
z z ,/,: 

z':/.z z Z z 1';;: Z 
Z Z 

/. /;;: Z 
/. Z 

z'/. Z 

SIL TY SAND: .... 30% silt, very fine-grained. medium 
/. z 

z'/. z 
dense, 10-15% phosphate pebbles, some oyster shells, v.' Z z'/. Z 

soft, saturated, light brown. 
z z 

z'/. z 
v.:>:z 
'z z' 
z'/. z v.' , Z /"/. /. 
Z z 

10- z<,-:z z z 
z 'zz 
_.-.- SC 

CLAYEY SAND: -20% clay, very fine- to -=~~ -.-.-
fine-grained, cohesive, soft, saturated, light gray. ~~-

09GFP0301 End of Boring 

15-
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BASE: Charleston Naval Complex, Zone H SITE ID: 09 PROJECT NO, 7921 

(-
BORING 10: CNC09-811 WELL ID: PIEZOMETER 10: 

1 CONTRACTOR: Cate!in COMPLETION DATE: 12/21/98 LOGGED BY: P.J. Jackson 

METHOD: Powerprobe DIAMETER: 3" 00 TOTAL DEPTH: 12ft bls 

TOC ELEVATION: ft MSL SCREEN INTERVAL: ft bls DEPTH TO i ft bls 

e ,. ow U V> < 
W wu G~ V> en t-

J: a: t-<- < :;:...,: ",w ~ W U~E LITHILOGIC DESCRIPTION 00 ~ "t- < 
<~ 

~ > wen 0. ~"' U oz 0 
wu. ~'i 

>: 0 a:co. AND COMMENTS 0>: ~:::> ~ 

0 < U a:<- J:" g ",0 ~ 
< en w ow t-en U w 
<n a: UJ: ~ V> " 

e:" " SM 

SIL TY SAND: -10% silt, 10-15% clay, increasing with 
z/zz 

k" " /. itz Z 
depth. very fine- grained, loose, dry, brown. .'z'z 0 

0'.' 0' SW .. '. ',. " 
0' ••• ' 

.. '. ',. '. 
0 

0' ••• ' 

SAND: very fine- to coarse-grained, dry, resembles . '. ',. " 

ground asphalt, black. 
0' •• 0' .. ' .. ,. " 

0' •• 0' 

0 .. '. ',. '. 
-...:-:.:- SC 

_._.-
~~~ 
_._.-

I 
CLAYEY SAND: 20-40% Clay, increasing with depth, ~~~ 
very fine- to fine- grained, cohesive. soft, damp, 

_._.-
5- ::~ 

light gray to pale yellowish orange. 
~~-_._.-

z z SM "/:': "/:"/: 
zi"zZ z Z 
z'zz 

Z Z 
z/zz 
Z Z ':/': ,j,: 

SIL TY SAND: -30% silt, very fine-grained, medium ':': 
dense, 10-15% phosphate pebbles, some oyster shells, z"zz 

/. /. 
soft. saturated, iight brown. 

.. Z.Z 
/z 'z ,/,j 

10-
/:/:~ 
z'z(:-Z Z 
z'zz 
Z Z 
,:,:~ 
z'zz 

1<" z ,:zz 

SILT-SAND-GRAVEL I/~ /~ GM 

09GFBll 
End of Boring 

" 
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BASE: Charleslon Naval Complex, Zone H SITE 10: 09 PROJECT NO, 7921 

BORING 10: CNC09-BI2 WELL ID: PIEZOMETER ID: 

CONTRACTOR: Calelin COMPLETION DATE: 12/21198 LOGGED BY: P,J, Jackson 

METHOD: Powerprobe DIAMETER: 3" 00 TOTAL DEPTH: 12ft bls 

TOC ELEVATION: ft MSL SCREEN INTERVAL: ft bls DEPTH TO i ft bls 

e ow u en « 
w >- wu iil-, en en t-:I: '" t-«- « t- . ",w -' W uc-E LITHILOGIC DESCRIPTION 00 -' "t- « 

c-t- «-' c- > wen'" -'''' u oz 0 
w"- -'!l; :0: 0 ~~.s ANO COMMENTS 0:0: -'=> -' 
0 « u :I:>- S "'0 -' « en w ow t-en u w 

en '" U:I: :: en " 

r:l~":;il; 
SP 

SAND: very fine-grained. loose. well sorted, dry, 
brown. 

CLAYEY SAND: -20-25% clay, very line- 10 :....:....~ SC 

medium-grained, dry. loose, brown. :::.:::. ~ 
:::.:::. ~ 

0 
SAND: very fine- to coarse-grained, loose, dry. 

SP 

black, resembles ground asphalt. 

0 
SAND: very fine-grained, lots of mica, trace clay, 
sofl, wei, lighl gray. 

0 
';;: z/ SM 

:l'z i';" 
"/.)~"/: 

5- z'zz z Z 
zl'ZZ :/. z '/;"// 
///! 
"/j'/: 

SILTY SAND: ..... 45% silt, very fine-grained. layers of /. /z z z z 
fine-grained. phosphate pebbles. some oyster shells. '///: 
soIl, saluraled, lighl brown. ,//! 

'//zz z z 
z'z z z z ,;'/: 
z i'z ~/ Z Z 
z/z~~ 
~ z~ z" 

SILT: some very fine-grained sand, lots of bark and m OL 

wood, very soft, saturated, gray. .ii::'? SP 

10- SAND: line, well sorled, lighl gray. 

~ 
OL 

SIL T: soft, wei, some clay organic, very dark gray. 

V///" SM 
SILTY SAND: 40-45% sill, very fine-grained, Iraces 

" z 
of wood, SOft, IIghl brown, z/zz 

v.:z 'z 
09GFB12 End 01 Boring 

15-

PAGE 1 of 09-812 Tetra Tech NUS 



BASE: Charleston Naval Complex, Zone H SITE ID: 09 PROJECT NO, 7921 

-'lORING ID: CNCOQ-BI3 Nat ID: PIEZOMETER ID: 

, .... .,;ONTR.CTOFt Catelin COII'LETION DATE: 1/12/99 LOGGED BY: Bryan Moeller 

METHOD: Geoprobe DIAMETER: 3" 00 TOTAL DEPTH: 12ft bls 

TOC ELEVATION: ft MSL SCREEN INTERVAL: ft bls DEPTH TO \l ft bls 

B >-
ow U en « 

w '" 
wu to.o en en 0-

J: .o W 0-«-
LlTHILOGIC DESCRIPTION 00 « :00- « 

0- - mW ~ > U~E .om .o OZ 0 
~o- «.o wen'" U 
w"- .o'i 

>: 0 ~~.e: AND COMMENTS 0>: .o=> .o 
0 

« U J:>- .o .00 .o 
« en w ow t:;en 5 U w 
en '" UJ: .o en :0 

/lilj 
SP 

SIL TY SAND: trace clay, moist, loose, brown. 

2 

fi;i.; 
2.5 

';:;;:1;l 
1 SC 

CLAYEY SAND: some clay, very fine- to 
_._.-

medium-grained sand, loose, wet. brown to black ~~:... 

2 mottled. ~~:... 

~~:... 
-.-.-

I 5-
~~~ _._-
._._. _._-

CLAYEY SAND: some clay, very fine- to ~~~ medium-grained, loose, wet. brown to black mottled. _._.-
~~~ 

~~~ 

~~~ 
-.-. 
~~:... 

~~:... 

:...~~:... 

~~:... 

No recovery 8-12' 
~~-_._. 

~~-_._.-
10- ~~~ 

~~~ 

~~~ 

~~:... 
-.-.-
~~:... 

OWFBIJ End of Boring 

I~~ 
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BASE: Charleston Naval Complex, Zone H SITE ID: 09 PROJECT NO. 7921 

BORING 10; CNC09-BI4 NELL 10; PIEZOMETER ID; 

CONTRACTOR: Catelin COMPLETION DATE: 1/12/99 LOGGED BY: Bryan Moe!!er 

METHOD: Geoprobe DIAMETER: 3" 00 TOTAL DEPTH: 12ft bls 

TOC ELEVATION: ft MSL SCREEN INTERVAL: ft bls DEPTH TO i fI bls 

Ei ow U III « 
w " wu C5~ III III I-

'" 0: 1-«- « « ~ w LITHILOGIC DESCRIPTION 00 ,.1-I- • IDW ~ U~E ~ID ~ OZ " ~I- «~ > Wille. U 
WIL ~!i' 

:0: 0 0::0.,9- AND COMMENTS 0:0: ~Oj ~ 

" 
« U 0:« "'" ~ IDO ~ « III W ow I:; III 0 U W 

III 0: U'" ~ III 
,. 

:,;: :,;: SM 

SIL TY SAND: -10-15% silt. silty fine-grained sand. 
z'zz z :,;: 
z'zz 

loose, dry, dark brown. 'z ':';: 
2 

f;[;:[;:, 
SP 

SAND: very fine- to medium-grained, some grave!, 
loose, dry, resembles ground asphalt, dark brown. 

2 
~~~ SC 

-----
5 

ClA YEY SAND: very fine- to fine-grained sand. ::::::-
cohesive, soft, orange yellow. -----

:::::: :-
-----

120 :,;: :,;: SM 
z;z;. v;,;:,;: 
z z 

5- :,;:'z :,;: 
~.z /. :,;:'z Z :,;: z ,/,: 

SILTY SAND: -30% silt. very fine-grained. some ,/,: 
pebbles and shells. light gray. ,/,/: 

,/,: 
,/,/~ 
,/,: 
,/,: 
z /lz /: 
/: /: ,/,/: 
,/,: 
,/,/: 
z:>(~ ;,;:,;: 
'z ,; 

':,;:'z· 
10- No recovery 8-12' ,/,: 

'/"//: 
:,;: "/:,;: /: 

:,;: z 
'/"//: :,;:"/z z :,;: z 
"//"/: 
z "/:,;: z 

OlKlr Ill~ End 01 Borlno 

I~ 
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BASE: Charleston Naval Complex, Zone H SITE ID: 09 PROJECT NO, 7921 

·10RING 10: CNC09-815 NElL 10: PIEZOMETER 10: 

"""::ONTP.ACTOR: Cate!in COtolP!..ET!ON DATE: !/12/99 LOGGED BY: Bryan Moeller 

METHOD: Geoprobe DIAMETER: 3" 00 TOTAL DEPTH: 12ft bls 

TOC ELEVATION: ft MSL SCREEN INTERVAL: ft bls DEPTH TO i ft bls 

B >- "w u '" .. 
w wu to~ '" '" ... r '" ..... - .. 
~ w 00 " ... .. ... . ",w ~ U~E LITHILOGIC DESCRIPTION ~ " ~ ... .. ~ > w"'<> ~'" U oz 

w"- ~'l: 
% 0 '" " <> AND COMMENTS 0% ~:::> ~ 

" 
.. u ", .. - r>- ~ "'0 ~ .. '" w ow ~'" S u w 

'" '" ur ~ '" " 
z z SM 

SIL TV SAND: -10-15% silt, silty fine-grained sand, 
z/zz 
z z z/zz 

loose, dry. dark brown. 'z'z 2 

!!~ 
SP 

SAND: fine- to very fine-grained. some gravel, loose, 
dry I resembles ground asphalt, dark brown. 

700 

1100 
~~~- SC 

_._.-

130 
CLAYEY SAND: very fine- to fine-grained sand, ::~ 

cohesive, soft, damp. orange yellow. ::~ 

I 
~:::~:::~ 
-.-.-

1 5- ::::::~ _._. 
z z SM 

z/z{;.. z Z 

SIL TY SAND: -25% silt, very fine-grained, some shell "/:"/:~ 
z'zz 

fragments, light gray to yellow. /. /. 

':':: z'z /. 
Z z ,j,/: 

z'zz z z 
/j://: 
"/j,: 
':':: z/z(~ .z.:/.. ,;,.;-
z/zz z z 

10- Na recovery 8-12' ':'! z'zz z z 
':': ,j,/: ,j,: 
z/z{: z z 
z'z z 

OW .. , If. Z 
~ 1\<1 01 boll'O 

.-
PAGF 1 of 09-815 T"tra T"c:h NUS - c-" _~= __ ~~. 



BASE: Charleston Naval Complex, Zone H SITE ID: 09 

BORING 10: CNC09-8Ie 

CONTRACTOR: Catelin 

TOC ELEVATION: ft MSL 

Ei >-w :J:: a: 
I- • ",w ~ W 0-0-1- .~ >: > 
w"- ~!l: • 0 
0 en u • w en a: 

OllOrBHl 

liEU 10: 

COMPLETION DATE: 1112/99 

3" 00 

SCREEN INTERVAL: It bls 

ow wu 
1-.-uo- E LITHILOGIC DESCRIPTION wen'" 
~~.g. AND COMMENTS 
ow 
U:J:: 

18 

3 

2 

80 

ASPHAL T ICRUSH 

CLAYEY SAND: 15% clay, loose, dry, brown. 

SAND: fine- to very fine-grained. some gravel, loose, 
dry to moist. resembles ground asphalt, dark brown. 

CLA YEY SAND: very fine- to fine-grained sand, 
cohesive, soft. damp to wet with depth, orangish 
yellow. 

SANDY CLAY: fine- to very fine-grained sand, 
increasing clay with depth, shell fragments, dense, 
wet. orangish brown. 

No recovery 8-12' 

£ nd Of BOling 

PROJECT NO, 7921 

PIEZOMETER 10: 

LOGGED BY: Bryan Moe!!er 

12ft bls 

8 en • (!)~ en en I-
00 • ><1- • ~ -'Ill U OZ 0 
0>: ~=> ~ :J::>- g "'0 ~ I-en U w 
::l en >< 



IAlE: Charleston Naval Complex, Zone H SITE 10: 09 PROJECT NO, 7921 

'OIliNG 10: CNC09-BI7 WELL 10: PIEZOMETER ID: 

_OHTP.ACTOR: Cate!!n COMP' "TION DATE: 1/12/99 LOGGED ElY; Bryan Moeller 

METHOD: Geoprobe DIAMETER: 3" 00 TOTAL DEPTH: 12ft bls 

TOe ELEVATION: ft MSL SCREEN INTERVAL: ft bls DEPTH TO i ft bls 

S >- "w U en « 
w wu S-' en en I-

:I: 0: 1-«- « 
I- . IDW -' W u~e LlTHILOGIC DESCRIPTION 00 -' ~I- « 
~I- «-' ~ > Wen 0. -,ID u OZ " WLL -''i :z: 0 0:"0. AND COMMENTS o:z: -'" -' 

" 
« u 0:«- :1:>- -' IDO -' « en W ow I-en (5 u W 

en 0: U:I: :l en ~ 

ASPHAL T ICRUSH •• (J ," 

SANO: fine- to very fine-grained, some graver, loose, :-...::-...:~ 
SC 

6.5 dry. brown. 

1%/ SP 

SAND: very fine- to medium grained, ioose, dry, 
resembles asphalt, black. 1:/< 2 :....:....:.. SC 

~~:.. 

~~:.. 
2.5 ~~:.. 

CLAYEY SAND: very Ilne- to line-grained sand, :::::::: :.. cohesive, soft. damp to wet with depth, oranglsh 
yellow. 

_._.-
3 CL 

I 5- ~ 
~ 

SANDY CLAY: line-grained sand, soft, wet, olive 
~ green. 
." •• e" SW 

SAND: fine- to coarse-grained. shell fragments, wet, . ". ",- ". 
loose. Cl 

SANDY CLAY: fine-grained sand. shell fragments, 
density decreasing with depth. orange brown. 

lO- No recovery 8-12' 
B 
~ 
~ 
~ 

09GFBI7 End 01 Boring 

15-

PAGE 1 of 09-817 _Tetra Teetl NUS 



(i) SOUTHNAVFAC lOG OF 80RIN9NC"9_R/~ Psge lof( 

~P~RO~J7E~C~T~L~O~C~A~T~IO~N~:~Ci4~,,~,k~11~~~'1A~~~.~/~c~'~'~A~/~Z~~~'~L'~ ~"~~O~A=T=E~O=R~I~LL~E~O~:~I~.~t~~~~~'r~_7~.~ ______________ ~I 
DRILLING COMPANY: l . < IJ., h ..., SURFACE ELEVATION: Feet - ' 
DRILLING METHOD: Il-l-'A A .... , l/ LJ;rt"J r~. I,. BORING DIAMETER: 3 Inches 
DRILLING RIG: -(...."" GEOLOGIST: V._ -r:, •• k;.~ 

%-
~" "'" w_ 
0 

5-

0 

10-

15-

o 

20-
o 

25-

30-

o 

35-
o 

o 

o 

40-

wll: ... w 
"'''' %% 
i:l~ 

J' .... ? ',lIMBEr:; 

..: ... .... 
en 
% 
0 ... 
'" 
-f 

l 
f 
• 

~'\ 
~ • 't 

PIO (ppm) 

~ ! .!! 
0 

0 .c: 
18 N II 

~ 

en iii 0 

'" 

i. b,~ 

'" 0 ... 
U N s: 

iii Go 
C 

II! II: 
~ 

Q '" 

0 

'" II: .... 
en 
U en 
::> 

GEOLOGIC DESCRIPTION 
Density IConsistency, Harones., Color 

WELL DIAGRAM 

-

-

-

-
o 

, 

-

-

-
o 

o 
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_ SOUTHNAVFAC LOG OF 80RI~~04 -Illq 

,~ p. (ofl 

1.." ',)JECT NO: eTO 0048 / /('12.. PROJECT NAME: S;~ 'i g'llj.~ ~s..; 

_OJECT lOC':AT!ON: C h;.;/,.,J. /J,~II r . .....n vv ~ i4 DA TE DRilLED: ;- 2.>j- <; 'i I ,"---

DRILLING COMPANY: U" 5 . pr.-Le. -, SURF ACE ELEVA nON: Feet -

DRILLING METHOD: c::D.. ~ ~ A -# b,---' I)., L BORING DIAMET.ER: 3 InChes 

DRILLING RIG: h" ." rO ~ GEOLOGIST: r'.~ -X .... lr-J ... 

...: PID (ppm) C!I 
: 

" " :r_ wa: 
~ -' " -'W U II: GEOLOGIC DESCRIPTION ..... "-CD '" Jl :! ~ N :r ..... WEll DIAGRAM ..... ~~ Z '" Density/Consistency. HarOnes •• Color w_ 
" 

.. 0 "" iii A- U 

" "'z iil I N II ... '" ~ ~ a: ::> 
UJ iii CD C!I 

- t B,o-.. .... l. (2" / 1>"";; 0 - 'I 'US'. 
· , 
· • g,.~_ J.. ~,...., c.../e.,.,., ~ . 
· 5\ 

~ '}-ro.... L/ -' 9 I lis {/11 .... ~ 5- • -
· , s.-. JJ t-/ skdt Mol-.c.1 - \ 
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10-
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MON.ITORING WELL SHEET 

2 I 
tisy 

PROJECT C Nt.CA.Jt i LOCATION 5 lvi: 9 f,,,,.p,.,;c 
PROJECT NO.LTD 09H?l7912 BORING <- 'llC 04'::«0 I 

DRILLER C"src" Pe,Ll 'V'; "'"). ... 
nDII I 1~1r.: 
""'" ...... " ,,,... l-

ELEVATION _ - , DATE ~ 111/9'1 
METHOD N,uc... 5n'M J4 .. .e 
DEVELOPMENT FIELD GEOLOGIST-.!!It~"'c...:~~kE!'''"<'''~ ________ _ METHOD (I,'t'(! Pw"PIN{? 

(I.ve tion 't.3 2- n-, \"GrOUnd Ci I ~ 
LEVA liON TOP Of RISER: 

~:~ ~'~I nPE Of SURFACE S(AL: (~''''( It(,re: AI.J<' 
nush mount 1 r-, 
.ur/oce c"sin; --' I nPE Of PROTECllVE CASING: ~n:£L AeC-vi1cu; 
with lock' ---:.::;.;---, f,l; r. I ~~ .0. OF PROTECllVE CASING::_-L.N!(.45.... ___ _ 

~ DiAMETER Of HOLE: e··~~( \1-<5 

~ nPE Of RISER PIPE: !;w 'to ell L 

RISER PIPE, 1.0.: __ l""",--", M:",,"-' ",u,-,,;~,,"'-____ _ 

@ 
r%j:;";-_-1-

1 

nPE <if BACKfiLL/SEAL: eC~ri.4"'O TtP£:r 

tj- ~ 
~ ~ 

r-· .-_. {>"" E.A..o I 

I~ 
4--+-3cjt.r5iI1NOA-ItO $11..1(4 ~A~a'J 5t£AI.. 

I,'. 1',------OEPTH/ELEVAll0N TOP OF SAND: 

I': .::, . '. 

H l~'! 
r~:I-=-;:":'';''i --1-DEPTH/ELEVAll0N TOP Of SCREEN: 

nPE OF' SCREEN: __ ~:::'-='4L.;'c..:4:ll:0~p~\l,"L,,--_ r· - q .... - .. 
r: - ':', 
I·:: = ~,:, 
.... - ;.; , .. - ./ 

SLOT SIZE x LENGTH: O. 01 0 - '(tU If 

IFI16a 
o 

i'~: = ':~i n. :: :~",:,---I-nPE Of SAND PACK: 2 0 /$0 !iT" ... O.A(2D 5/~ltA 5A ... 0 

I, -'!' 
~.:, - :j DIAMETER Of HOLE III BEDROCK:_...:!&'r::.!d:1-__ _ i;: - ;::1 _ 
r -I: ......... DEPTH/ELEVAnON BonOl" Of SCREEN: 

'.: .::-.~ DEPTH/ELEVA nON Bono,,", Of SAND: 

h::::~ I DEPTH/ELt::VATICi; aonOM :f ::~~. 
. . BACKFlLL MATERIAL BELOW SAIIO: /:1. F, 

It PIt 6I..s 
J1. PI't 4l.!i ) 
JJ..fL.: Go -I 



MON.ITORING WELL SHEET 

PROJECT CNk 2cAJc' U ~/d:9 
6S't DRILLER C.lJj"<:" DRILl' ... )6 

LOCATION p,w If .. ()~:11 f 
PROJECT NO.eTO Q9';~ / }<)/2 BORING (·'P«& Me? DRILLING 

ELEVATION 
i METHOD HeLte .... 5n'"., & .. -,e. - DATE U 17 L'i.'i. 

It, ~bl~ FIELD GEOLOGIST 
' 1 DEVelOPMENT 

METHOD ()'.~l! p.. ... e.IA.i(;, 
.. . 

Elrvction 
. \,"G'OUnd f'''7y . 1 , ~ELEVAlION TOP OF RISER: 9 J7 ~I-,= ~rrPE or SURfACE SEAL: (~'''(~c-rc :':~': -'" '25.. 

flush mount 
. 

~ur1ace cosin9 ~ U I rrPE OF PROTEClIVE CASING: ~~n ,1!-IA./i:k: l~ 

.... ith leek 1.0. OF PROTEClIVE CASING: &:::::9 

~ I UiAMHER Of HOLE: e--~n~<S . 
. 

~ rrPE OF RISER PIPE: 6"1~ '19 PilL 

~ 
8 RISER PIPE 1.0.: .,1- ,~. u i:~ 

8 

I 
rrPE Of BACKfiLL/SEAL: ecltp." .... Q '.tYPe' .r 

I 
~ 

r C ,1-1t...v"' 

p 
/j 

3cjtr ~711,N0Aa. 0 $1L.1f4 S"A-a'l 1" A L. • "5" n/8t_< 
= 

q DEPTH/ELEVAlION TOP OF SAND: iPf £ 6k( 
I,' . 

, 
,.:: . , -. '. i Il 
f'~ I~·i .. 
t.. • I 2Pr ( 6l$ DEPTH/ELEVAlION TOP OF SCREEN: 
I: .- "1 
F' - '!:I rrPE OF SCREEN: ",(..4 . 4 0 Q~~ 

I:: ··'1 SLOT SIZE x LENGTH: D. 121 0 - I~~ If • (9 fl 
I·~ :;1 
t.:; ~f 
j< ;:4 .... 
1 ; '~I T'tPE Of SAND PACK: 'loAo ~T"""Q"C2 D Sl~/{A 5A",D 

I.'~' ·H 
b'·: J DIAMETER OF HOLE IN BEDROCK: ~~ 

- r '. - ... , 
1/ =~ DEPTH/ELEVAll0N BonOM OF SCREEN: /1. K£ 6I..$. , 
IX ~.~' DEPTH/ELEVAll0N BonOM OF SAND: 12 PI l 4~ 
~DEPTH/ELt::VAliCi; aonOM -1' '.'~" 

, 
ll . .,eL, l8u 

-:. " '. • BACKnLL MATERIAL BELOW ~A~~;~-'o ~T b-S 
MJ"'U: Lll"O'IIUI.\~ 



MON.ITORING WELL SHEET 

2 
6s'i 

PROJECT C Nt. C4-Jt U LOCAT!ON $1'1£ 9 P,,,,LI),.,;;: 
PROJECT NO.LTD 02U'ij 7<)/1 BORING ('1)( d1 'Me?, 

DRILLER Ci./jTc"'" CRIL( '~)f 
DRilliNG 

ELEVATION - DATE ;1/17/1'1 
FIELD GEOLOGIST R~ ~b", ' 

METHOD 1~,Lt"'-" :on'"" 4..e. 
DEVELOPMENT 

. ,Cround 
, EIEvcticn 

METHOD C"ell p.,MPMi/p 

I,'. ~';Ir--+-DEPlH/ELEVAllON TOP OF SAND: 

I.:: .. ", 
Ii .. ] 

t ~'1 
rT-I-=....;:,. .. ~l--~DEPlH/ELEVAllON TOP or SCREEN: 

'l'tPE Of SCREEN: _--:t:.:.:'-:..;l:;l4.:.. . ..:4!.!O"--lPi:,;v~' ("".:...~ __ r - ·1"1 
f=: = ~"I 

': - I'. 
1·- - ':1 

SLOT SIZE x LENGTH: O. Ol C - 11)& (i 
. 

fE'I / 6u , 

F = :""j 
I'~: = ':;1 
j'~. = -''''"-:,--+-'l'tPE Of SAND PACK: 2 01$0 $1" ... 01112 D S/~/{A SA,.,!) 

!-\ = }J-' 
h O

, - .. 

DIAMETER OF HOLE IN BEDROCK:_""A/"'A"--__ _ 

I:' - ~':I 
I.: = E.}/ DEPlH/ELEVAllON BOTTOM OF SCREEN: 
',; !:-:-.. :' OEPlH/ELEVAllON BOTTOM OF SAND: ! .. (:.;!-- I O~PTH/ELt.·"·1i~" aOnn " -., '.'~" 
• '0 .... • ~ "n 1\.11' ""''' .... . • ... -. 

. , BACKFlLL lolA TERIAL BELOW SAND: /'7- r--r 

/Z P'I/ 61..5 , 
11. K 164 , 
j2 PI' 18<.J . __ .... 

I 



MON_ITORING WELL SHEET 

~ 6Sy 
PROJECT [' Alt. ~v4.>C" J..I LOCAT!ON 51vT 9 f,w"",-I/C 
PROJECTNO.CT0Q9f;5?17912 BOR!NG (_""oCt 'HP'I 

DRILLER C"'Sfe", Ofl« / ~)f 
DRilliNG 

ELEVATION - I DATE ;,lIe i 95 
FIELD GEOLOGIST It, ~b.... . 

METHOD ticLle... SIC;" We_ 
DEVELOPMENT 
METHOD (I'-ell p.. ... pMif, 

(I'velien e-s9 --t+ - \cround \). A 
LEVA TlON TOP OF RIS(R: 

~~m ~-:WI i'tP( or SURf ACE SEAL: ( • ,v <rl- CO rc: ."-".X 
flush meunt 1 r I 
.urlee. ecsin9 -.: I i'tPE OF PROTECTIVE CASING: $7?:TL ,1/.-1...,,1<: q; 
with leek - ~ 1.0. OF PROTECTIVE CASING:_---"t£I'~d:1--___ _ 

i'tPE OF RISER PIPE: S"H 'tD ell L 

RISER PIPE 1.0.: 

I i'tPE OF BACKFILL/SEAL: tyPe .r 

I,:. frl 
I,: 

I DEPlH/ELEVAllON TOP OF SAND: lfr { IlL< , 

.. "I. 

Ii 1 

t~ l~,j 
L~l--...;:, .. ~l--+- DEPlH/ELEVATION TOP OF SCREEN: 

l'tPE OF SCREEN: __ '3.:::'--~'4...: . ...:4"-,o~r:P~"'C-,, _____ _ r· - q 
r: - ;'1 
I~ = ~:I .... - ::: t.' - ., 

SLOT SIZE x LENGlH: C. OJ Co - ,<tU It 

I'~: = ':;1 
j'( = .. ';:,---I-l'tPE OF SAND PACK: 201$0 $,,,,,,0/1(2 P $lwA 54",D 

I:' = "1 (.j - .:]. DIAMETER OF HOLE IN BEDROCK:_""AI""oA"--__ _ .. - ... r '. - ... , 
I:: =v DEPlH/ELEVAllON Bono", OF SCREEN: 

'; :7.:: .:' DEPlH/ELEVA liON Bono", OF SAND: 

!'~,::,~ I DEPTH/ELt:VAllC;, aenoIA :f ::::~~ . 
• " ' BACKFILL MATERIAL BELOW SAND: i7- r'T 



MONJTORING WELL SHEET 

7 I 
6:>'t 

PRU-J·t~I.-~1 C- iU f., ~Cc~,£ .~. I f"\ ,... _ __ LvCATION S'-!~'1 1<~'LfJ~ .. }{:' 
PROJECT No.eTC 09(;8/7912 BORING ( '1J( cft->1 0 S-

ELEVATION DATE;~ /17/ 7~ 
FielD GEOLOGIST--,W~'~~k~~..Ek-~J'~"',--________ _ 

DRILLER C"'src·'" DRI« ,1.)17 
DRILLING I 

MET H 00 /-kLt C,-" S n:"" 14t-~. 
DEVELOPMENT 
METHOD (I •. ,,"/! p.",. e IAj '" 

. \cround -----+ EI.""tion 8. '17 ~ 
JJ"-----;:=:::~:r=:::;;o:_;?:-::-::;-l ELEVA "!lON TOP OF RISER: 

~:~ ~ fz~·WI TYl'E or SURFACE SEAL: (~'''( ftq"e '''''.)( 
Flush mount l F ~ I 
.urfcee e.~c::sin:.:l9!..--_'1-i I TYl'E OF PROTECllVE CASING: }n:TL A-4AJ':!c<c:.-
with lock - I D 0 !8 v: .. F PROTECllVE CASING:_......LlAt"'4~ ___ _ 

~ ~ DIAMETER OF HOLE: e·.A>{ l\.,,5 

~ ~ TYl'E OF RISER PIPE:" •• ~:I~ .. If ... · ~ ell Co-
~ ~ RISER PIPE.I.D.: _..z,t.:;..:;",,~~. o.i;;.~~,--____ _ 

~ 
ii-_~ILTYl'E OF BACKFILL/SEAL: 't'dy:r:: 

i 
IFf I 6l.-f 

o 

DEPTH/ELEVAllON TOP OF SCREEN: 2 PI 16l$ 
o 

T'tPE OF SCREEN: __ .,,='-=\4'-' . ...;4:l.lo<o:.....t:p~\l'"L~ __ _ 

SLOT SIZE x LENGTH: D. Qj 0 - "V' It A 19 fl 



MONJTORING WELL SHEET 

2 6st 
PROJECT r Nt. v4.Jc" U LOCATION ~ In 9 f,,,,.P,.yc nell I u,rr.. """, ..... " .... P R OJ E CT NO. (TV DO t f? /7911 B 0 R I N G ("'-C«..:.!d1~i..,--MP,! ~D~(,~J:.. 
ELEVATION n r DA TE _!::.;;1p./J~7L( 9z:.'tL.· ___ _ 

FI E LD G EO L 0 GI ST--"It=~,--""k""".Jo.k-.!.I) !,-,,!"'~ ________ _ 

METHOD /-kLl c ..... 5 n-'", IV .. 7/? 
DEVELOPMENT 
METHOD 0'"<-11 p.. ... plA.i(, 

[leYOlion '1·31- ""+ " \cround (\ ~ 
t-I.>-.-----,F.~;:r::::;;o:_$_=_:;i LEVA nON TOP or RISER: 

~"0 ~ ~"WI T'l'PE or SURfACE SEAL: (~.V(!l<;·rc: .11.11.)( 

flush mount l r I 
.urface cc",s .. i,n~g __ ., I T'l'PE Of PROTECTIVE CASING: !lC7L 8..c,u,.jct (;-
with lock- ~ o 1/ 1.0. Of PROTECTIVE CASING:_-"'1fI'''''4::l-___ _ 

~ ~'~--I'-DiAMETER Of HOLE: e·,,,,! \,"<5 

~ T'l'PE or RISER PIPE: Sw <to PII L 

RISER PIPE:. 1.0.: ";1. - ''''f c, ;:S 

~ 
~~"--'~LI T'l'PE or BACKFILL/SEAL: 

~ ~ 
~ ~ 

~ 

I,'. ,,1---";" DEPlH/ELEVATlON TOP Of SAND: 

I,: :'1 .. ". 
! f. "1 
I;~ tj 
.' 1;. I 

[T-I-_.....;:,. .. .;.l--LDEPlH/ELEVATlON TOP or SCREEN: 

T'l'PE or SCREEN: __ ".;::<-='4L..: • ...:4:!.O~J::P~Uf..,<' __ _ 

IPf ,6u , 

r - ·1"1 /: = ;"1 
I;: = ":1 
F' = :~, 

SLOT SIZE x LENGTH: D. 0/ 0 - 111' If " Ip f, 
.... - ... 
i:: - ;',j 
". - .• '_--L I' - "1 rtPE or SAND PACK: "Zc/30 57" ..... 06(20 $ILlfA 5A""O 
I..~. = ·!I 
~.! - "j DIAMmR or HOLE IN BEDRDCK:_~)f/<:.ld:L.... __ _ 

r';: =: ~;:I J.' - V DEPlH/ELEVA TlON BonOM or SCREEN: 

1\ ?':~i. "_-+-~~~:/E/E~~~~TlTi: :~~~~ ~.~ ~,",,~~~,: 
~ . .;.:.: ',' . --

BACKnLL MATERIAL BELOW SAND: I';). r-T iJ<.S 

/2. Pi, 61..5 , 
i2 PI, 64 , 
J2 PT ,8u ."--. 



BORING. NO.: ____ _ 

MONITORING WELL SHEET 

PROJECT CNC 2{)yc H LOCATION 21rc9 B",tDi'<'<' 
PROJECT NO.C'rcDCc~1791 h BORING c..(/~f'l.-:"'L 7 

DRILLER (' "~n.« P,luo." tC 
DRILLING ''''(IC~ S"'''' A..,~ .. 
METHOD~~~~~~~ 

DEVELOPMENT 
ELEVATION T· c.<;., (p.t. f-r DATE ). 1Ii(19 
FI E LD G EOLOGIST--L~.!..:··~::.....!.J!!..·,.!>.k;A..o' .'-'=~'---_______ _ 

GROUND . 
ELEVATION 9·'" 

METHOD DwR P",v-P'&<b 

TYPE OF SURFACE SEAL: ((}.,v(((£7C /"'. X 

1.0. OF SURFACE CASING: e -.~(t-' "-'s ........ 
TYPE OFSURFACE CASING: jJlt"l:Z- ty,n,t 

~--+- RISER PIPE 1.0. ____ ~;).:.-::::''''~{..!:./J:£c~S __ ---:: __ _ 
TYPE OF RISER PIPE: qui ~o Pi) L 

_-+- BOREHOLE DIAMETER: 10-'''-«'1-£5 

~--+- PERM. CASING 1.0. 5((·/ '1'0 (3".(... 6 -· .... '11 0.·4. 
TYPE OF CASING & BACKFILL: f/:;e7L.AA. 0 

}}PC.r Cc:.~ EA-T 

ELEVATION / DEPTH BOTTOM OF CASING: 

~--L ELEVATION/ DEPTH TOP OF SEAL: 
TYPE OF SEAL: (- Fc.~r 8£A.-;r, ..... re 

P",u c, SF .... L u-r' 19 7?J :/'" 'r3<. < 

'_--t- DEPTH TOP OF SAND PACK: 

elEVATION/DEPTH TOP OF SCREEN: 
TYPE OF SCREEN:,<H yo Pi) c.. 

O,OIQ SLo'l 

TYPE OF SAND PACK: "2o!?O $TA.c-MI!.Q 

<;nll'A ;>,." .... 0 

+---+- BOREHOLE DIA. BELOW CASING: 12 .~( I~ .oS 

:-----1- ELEVATION I DEPTH BOTTOM OF SCREEN: 

---+- ELEVATION / DEPTH BOTTOM OF SAND PACK: 
TYPE OF BACKFILL BELOW OBSERVATION 
WELL: z.edo fjA...(J-'tf/Q SiLICA 

SA ...... a 

/ DEPTH OF HOLE: 

').7 PI I BL5 

Ins: If,LS 

I 

! 

I , 
I 



APPENDIXC 

FIELD SAMPLING DATA SHEETS 
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Project Site Name: 
Project No.: 

[ l))omestic Well Data 
!\If Monitoring Well Data 
[ 1 Other Well Type: 
[ 1 QA Sample Type: 

GROUNDWATER SAMPLE LOG SHEET 

Sample 10 No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 
[ 1 Low Concentration 
[ 1 High Concentration 

Page-.LofL 

y:;y~ 

~~~~~~~~--~--~--~~~~~~~~~t-~~-+~~~+-~~~--------1~ ~;. 
I----+"'-.:....:...--t-J~'-'<-t---'-........ "---i-__=___II_'_'-'--'-t_''''''-''J:_+_--_;'"Ic.,. 

~--~----~~~--~~~~~~~~--~-r~~+-~~~--~?~ 

MSIMSD Duplicate 10 No.: 



Project Site Name: 
Project No.: 

[ 1 Domestic Well Data 
M Monitoring Well Data 
[ 1 other Well Type: 
[ 1 QA Sample Type: 

GROUNDWATER SAMPLE LOG SHEET 

. .,Mp.q Sample ID No.: 
Sampie Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 
[ 1 Low Concentration 
[ 1 High Concentration 

Page_) Of.L. 

2."­
r---~~~~~~+_~-r~~~~+_--~~~ 

~~~~~~~---1~~~=r=-~~=-~~~~--+_--~5~ 



Project Site Name: 
Project No.: 

[ 1 Domestic Well Data 
VI" Monitoring Well Data 
[ 1 Other Well Type: 
[ 1 QA Sample Type: 

MSIMSD Duplicate 10 No.: 

GROUNDWATER SAMPLE LOG SHEET 

Sample 10 No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 
[ 1 Low Concentration 
[ 1 High Concentration 

Signature(sj: 

Page.J.ofL 



Project Site Name: 
Project No.: 

[ tPomestic Well Data 
[\If Monitoring Well Data 
[ 1 Other Well Type: 
[ 1 QA Sample Type: 

GROUNDWATER SAMPLE LOG SHEET 

Sample 10 No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 
[ 1 Low Concentration 
[ 1 High Concentration 

pageLof-L 

'-/s 0 ""I­
z ~ ",r. 

:=--t---==-""--f--.!.--..Lt-..s...J..;~+-----l J.~ 
~~~~~~~rr--~~~~~~~~~~--~~~~~~~----~f~ 

Signalure(s): 

MSIMSD Duplicate 10 No.: 



(W~ GROUNDWATER SAMPLE LOG SHEET 
page~ofL 

Project Site Name: 
Project No.: 

I 1 Domestic Well Data 
[v(Monitoring Well Data 
I 1 other Well Type: 
I 1 QA Sample Type: 

MSIMSD Duplicate 10 No.: 

Sample 10 No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

Qtt6)· MO!) 0 I 
CNlOq ~ f1 0;' 
;;rfrIBPH 

I 1 Low Concentration 
I 1 High Concentration 

Signature(s): 



Proj€ct Site Name: 
Project No.: 

[ I Domestic Wen Data 
[~Monitoring Wen Data 
[ 1 other Wen Type: 
[ 1 QA Sample Type: 

GROUNDWATER SAMPLE LOG SHEET 

Sample 10 No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

page __ 1 of _1_ 

01 G)..}1 060/ 
Zff- H06 

IDPH 

[ I Low Concentration 
[ I High Concentration 

.,.6/kl 
~~~~~~~-4----~~~~~~~~+-~--~~~+-~~+-----~~~ 

~~-+~-+-L~~~+-~-+ __ ~~~L-~ __ ~~~ 
5"r 

. Signature(s): 

MSIMSD Duplicate 10 No.: 



Project Site Name: 
Project No.: 

[ l;Oomestic Well Data 
M Monitoring Well Data 
[ 1 other Well Type: 
[ 1 QA Sample Type: 

MSIMSO Duplicate 10 No.: 

GROUNDWATER SAMPLE LOG SHEET 

Sample 10 No.: 
Sampie Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 
[ 1 Low Concentration 
[ 1 High Concentration 

i Signature(s): 

page~of_) 



SAMPLE LOG SHEET 
NATURAL ATTENUTAION PARAMETERS 

Telra Tech Inc. 10f2 

Sample ID No.: O'G '-hi 0 lot 
Sample Location: C-)/C oq -Jl/O I 
Duplicate: 0 

Oxygen: 
Ii. HACH Digita! Titrator OX-DT Analysis Time: ____ _ 

Titration Count I Mu~lplier I Concentration 

D xO.Ol = ~ 

x 0.02 = 

HACH Digital nrator AL-DT Analysis Time: ____ _ 

Additions: 

Dioxide: 
HACH Dlg~al Tmlor CA-DT Analysis Time: ____ _ 

Titration Count I I Concentration 

xO.l = 
x 0.2 = 

'LY7 x 1.0 = 2-V7 

x 2.0 = 

Additions: T~ranl 



GROUNDWATER SAMPLE LOG SHEET 

NATURAL ATTENUTAION PARAMETERS 
Tetra Tech Inc. 

Program No.: 

i . 

"A~n ... ~ Iron: 

IPnoor.3,m No.: 

HACH DR-890 Colorimeter 

0- 0<-( mg/L 

HACH DR-890 Colorimeter 

o .(~ mg/L 

HACH DR-890 Colorimeter 

(;) • D <.fG,. mg/L 

(V\. ..... 
HACH DR-890 Colorimeter 

IP"",,,,m No.: 

mgiL 

HS-C Color Chart 

IR-1BC Color Wheel 

IS",ndard Solution: Resuns: __ _ 

2 of 2 

Sample Location: elk oq - Mol 
Duplicate: 0 

Analysis Time: (1 2-D 

Finered: 0 

Analysis Time: I {. Lf y 

Finered: 0 

Analysis Time: (7 J' 0 

Reagent Blank Correction: 0 
Standard Solution: D Results: -----

Analysis Time: I' s .s 

Nitrite Interference Treatment: 0 
Reagent Blank Correction: 0 

ISt,md'''d Addnions: 

o 
o Dlgns Required: 0.1 ml:: ___ 0.2ml:: ____ 0.3ml.: ___ _ 

® 



SAMPLE LOG SHEET 

NATURAL ATTENUTAION PARAMETERS 
Tetra Tech Inc. 

Site 

HACH Digftal Titrator AL'[)T 

Addftions: 

Dioxide: 

HACH Digital Tltrator CA·DT 

Addftions: 

2 

~ I ..... N 1\0 -.. - I "amp,e IU 10.: v7{]l.nroJO 
Sample Location: CNL09- M{)2 
Duplicate: 0 

Analysis Time: ____ _ 

Titration Count I Muftlpller I Concentration 

2S'V _ 0.01 = 2. • ¥-if 
_0.02 = 

Anatysis Time: ____ _ 

Analysis Time: ____ _ 

Tnration Count I I Concentration 

_0.1 = 
_0.2 = 

1/.8 _ 1.0 = It;. 8 
_2.0 = 



GROUNDWATER SAMPLE LOG SHEET 
NATURAL ATTENUTAION PARAMETERS 

Tetra Tech Inc. 2 of 2 

Program No.: 

Iron: 

IP"'gra,m No.: 

IP"JIlralm No.: 

Program No.: 

Conc:mtration: 

IStalnd~~ Solution: 

HACH DR-890 Colorimeter HS-C Color Chart 

D.o1- mg/L 

HACH DR-890 Colorimeter IR-1BC Color Wheel 

mg/L 

HACH DR-890 Colorimeter 

mg/L 

HACH DR-890 Colorimeter 

mglL 

Resutts: __ _ 

Sample ID No.: .-0., c;;."- in tl301 

Sample location: C NC-.O " -}tlJD3 I 

Duplicate: 0 

Analysis Time: _l-_7_2._D __ 

Fmered: 0 

Analysis Time: (-6. 'f <> 

Fittere<l: 0 

Analysis Time: l"?:J~ 

Reagent Blank Correction: 0 
Standard Solution: 0 Resutts: ____ _ 

Analysis Time: It Ss 

Nitrite Interference Treatment: 0 
Reagent Blank Correction: 0 o 

o Digits Required: 0.1 ml:. ___ O.2mI:. ___ O.3ml: __ _ 



Tetra Inc, 

Site Name: 

SAMPLE LOG SHEET 
NATURAL ATTENUTAION PARAMETERS 

2 

Sample Location: kN?(JC(- /'106 
Duplicate: 0 

Dissolved Oxygen: 

HACH Digital THrator OX-DT Analysis Time: ____ _ 

Titration Count I Multiplier I Concentration 

\1 00.01 = C 

00.02 = 

HACH Digital Titrator AL-DT Ana!ysis Tim2: ----

Additions: 

Dioxide: 

HACH Digital THrator CA-DT Analysis Time: ____ _ 

THration Count I I Concentration 

00.1 = 
00.2 = 

J 9 '2.. 01.0 = Ill' 7... 
02.0 = 

THrant 



GROUNDWATER SAMPLE LOG SHEET 

NATURAL ATTENUTAION PARAMETERS 
Tetra Tech Inc. 

HACH DR-890 Colorimeter HS-C Color Chart 

IPn>aram No.: 

mglL 

Iron: 

HACH DR-890 Colorimeter IR-18C Color Wheel 

IPnlllram No.: 

D.(;f7) mglL 

HACH DR-890 Colorimeter 

Program No.: 

t>.o(( mglL 

(V\. A.. 

Equipment: HACH DR-890 Colorimeter 

Program No.: 

mglL 

IShlndard Solution: Results: ___ _ 

20f2 

Sample ID No.: ocr gL... rH..6'-.., 
Sample Location: CJ/?~- /"106 
Duplicate: 0 

Analysis Time: \ ~ 2-.c. 

Flnered: 0 

Analysis Time: ((Q 'f 0 

Flnered: 0 

Analysis Time: (7 3 0 

Reagent Blank Correction: 0 
Standard Solution: 0 Resurts: ____ _ 

Analysis Time: I b ~S" 

Nitrite Interference Treatment: 0 
Reagent Blank Correction: 0 

IShlndard Addnions: 

o 
o Digits Required: 0.1 ml:. ___ O.2ml:. ___ O.3ml: __ _ 



A ___ .. Ir"'\.IV r"'\. 

"' ...... I:.I"4ILlIA L.I 

SOIL AND GROUNDWATER LABORATORY ANALYTICAL DATA 
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GENERAL ENGINEERING LABORATORIES 
Meeting today '5 needs lvith a vision for tamorr0l1-: 

Client: 

Contact: 
Project Description: 

Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

ce: TETR00498 Report Date: April 06, 1999 

SampleJD 
LabJD 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Parameter Qualifier Result 

V ... I .. ,U_ 1"\_ .... ;_ 
~v ............ ...,.6 ....... -
Ethylene Dibromide U ND 
TERT -BUTYL METHYL ETHEH ND 
NAPHTHALENE J 3.28 
Priority Pollutant Volatiles - 32 items 
1,1,1-TRICHLOROETHANE U NO 
1,1,2,2-TETRACHLOROETHAlIlE NO 
1,I,2-TRICHLOROETHANE U NO 
I,I-DICHLOROETHANE U NO 
I,I-DICHLOROETHENE U NO 
1,2-DICHLOROBENZENE U NO 
1,2-DICHLOROETHANE U NO 
1,2-DICHLOROPROPANE U NO 
TRANS-I,2-DICHLOROETHENE NO 
1,3-DICHLOROBENZENE U NO 
lA-DICHLOROBENZENE U NO 
BENZENE U NO 
BROMOFORM U NO 
CARBON TETRACHLORIDE U NO 
CHLOROBENZENE U NO 
CHLORODIBROMOMETHANEJ NO 

CHLOROETHANE U NO 
CHLOROFo!U,~ U ND 
BROMODICHLOROMETHANEJ NO 
DICHLORODIFLUOROMETHANE NO 

ETHYLBENZENE U NO 
BROMOMETHANE U NO 

CHLOROMETHANE U NO 
METHYLENE CHLORIDE U NO 

: 09GLMOIOI 
: 9903742-09 
: Water 
: 03119199 
: 03119199 
: Routine 
: Client 

DL RL 

1.00 1.00 
3.60 5.00 

0.600 5.00 

0.200 1.00 
0.500 1.00 
0.400 1.00 
0.400 1.00 
0.700 1.00 
0.400 1.00 
0.200 1.00 
0.200 1.00 
0.700 1.00 
0.300 1.00 
0.300 1.00 
0.300 5.00 
0.400 1.00 
0.200 1.00 
0.300 1.00 
0.300 1.00 
0.300 1.00 
0.700 1.00 
0.400 1.00 

1.20 5.00 
0.300 5.00 
0.300 1.00 
0.200 1.00 

1.20 5.00 

Units 

ugJI 
ugJI 
ugJI 

ugJI 
ugJI 
ugJI 
ugJI 
ugJI 
ugJI 
ugJI 
ugJI 
ugll 
ugJI 
ugJI 
ugJI 
ugJI 
ugJI 
ugJI 
ugJI 
ugJI 
110/1 
-~. 

ugJI 
ugJI 
ugJI 
ugJI 
ugJI 
ugJI 

DF 

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 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

Laboratory Certifications 

STAlE GEL EPI 
fL E871S6J81294 EB7472187458 
NC 233 
sc 
TN 

iOl20 
02934 

10582 
02934 

Page lof4 

Analyst Date Time Batch M 

RMB 03126199 1417 145387 1 

RMB 03126199 14I7 145387 2 

RMB 03126199 1417 145387 I 

POBox 30712 • Charleston, SC 29417 • 2040 Savage Road· 29414 I ~IIIIIIIII II~IIIIII 111111111111 
(843) 556-8171 • Fax (843) 766-1178 

-0 Printed on recycled paper. 
"9903742-09" 



GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with Q vision for tomorrow. 

Client: 

Contact: 

Project Description: 

Terra Tech NUS. Inc. 
794 South Military Trail 
Deemeld Beach, Florida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

ce: TETR00498 Report Date: April 06. 1999 

SampleID 

Parameter Qualifier 

TETRACHLOROETHYLENE U 
TOLUENE U 
TRICHLOROETHYLENE (TCHll 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE U 
XYLENES. TOTAL U 
CIS-I.3-DlCHLOROPROPENE U 
'"RANS-I.3-DICHLOROPROPBllffi 

" ,tractable Organics 

Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Polyarol1llJtic Hydrocarbon Compounds - 15 items 
ACENAPHTHENE J 8.36 
ACENAPHTHYLENE U ND 
ANTHRACENE U ND 
BENZO(A)ANTHRACENE U ND 
BENZO(A)PYRENE U ND 
BENZO(B)FLUORANTHENE U ND 
BENZO(G.H.I)PERYLENE U ND 
BENZO(K)FLUORANTHENE U ND 
CHRYSENE U ND 
DlBENZ(A.H) ANTHRACENE U ~'" ,,~ 

FLUORANTHENE U ND 
FLUORENE J 7.76 
INDENO(I.2.3-CD)PYRENE U ND 
PHENANTHRENE J 3.58 
PYRENE U ND 

General Cbemlstry 
NITROGEN. NITRATE U ND 
SULFATE (AS S04) 18.0 

The following prep procedures were performed: 
GClMS BaseINeutta1 Compounds 

:09GLMOIOI 

DL RL 

0.700 1.00 
0.500 5.00 
0.600 1.00 

1.70 5.00 
0.400 1.00 

1.10 5.00 
0.300 ' nn .. ~ 
0.300 1.00 

2.18 10.0 
1.29 10.0 
2.28 10.0 
2.77 10.0 
1.98 10.0 
4.65 10.0 
2.48 10.0 
2.57 10.0 
2.18 10.0 
2.18 10.0 
3.07 10.0 
2.08 10.0 
3.37 10.0 
1.78 10.0 
2.48 10.0 

0.0127 0.0500 
0.0380 0.200 

Units 

ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 

ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 

mgll 
mgll 

Laboratory CerUficatioDS 

STATE GEL BPI 
fL E871S6lS7294 E81471J87458 
NC 233 
sc 10120 lOS82 
TN 02934 02934 

Page 2 of 4 

DF Analyst Date Time Batch M 

1.0 
1.0 RMB 03/26199 1417 145387 I 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 TSD 03/29/99 2005 145135 3 
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 RWS 03/22/99 1404 145013 4 
1.0 

ES 03/23/99 1445 145135 5 

POBox 30712· Cbarleston. SC 29417 • 2040 Savage Rnad· 29414 

(843) 556-8171· Fax (843) 766-1178 
*9903742-09' -0 Printed on recycled paper. 



Client: 

Contact: 
Project Description: 

cc: TETR00498 

GENERAL ENGINEERING LABORATORIES 
Meeting loday's needs with a l'isionfor tomorrow, 

Tetra Tech NUS,inc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

Report Date: April 06, 1999 

SampleID : 09GLMOI01 

Surrogate Recovery 

2-F1uorobiphenyl 
Nitrobenzene-d5 
p-TeIphenyl-d14 
Bromofluorobenzene 
Dibromofluoromethane 
Toluene-d8 
Bromofluorobenzene 
Dibromofluoromethane 
Toluene-d8 

Bromofluorobenzene 
Dibromofluoromethane 
Toluene-d8 
Bromofluorobem.ene 
Dibromofluoromethane 
Toluene-d8 

M=Metbod 

MI 
M2 
M3 
M4 
M5 

Notes: 

Test 

M610-TETR 
M610-TETR 
M610-TETR 
EDB-8260B 
EDB-8260B 
EDB-8260B 
MTBE-8260B 
MTBE-8260B 
MTBE-8260B 
NAP-8260B 
NAP-8260B 
NAP-8260B 
PPVOA-TETR 
PPVOA-TETR 
PPVOA-TETR 

The qualifie .. in this report are defined as follows: 

Percent% 

71.9 
67.9 
55.0 
88.2 
97.4 
81.3 
88.2 
97.4 
81.3 
88.2 
97.4 
81.3 
88.2 
97.4 
81.3 

Metbod-Descrlptlon 

EPA 8260B 
EPA 8260 
SW8468270C 
EPA 300.0 
EPA 3510 

Acceptable Limits 

(41.2 - 107.) 
(35.3 - 108.) 
(36.6 - 110.) 
(73.0 - 129.) 
(66.0 - 117.) 

(73.0 - 122.) 
(73.0· 129.) 
(66.0 - 117.) 
(73.0 - 122.) 
(73.0 - 129.) 
(66.0-117.) 
(73.0 - 122.) 
(73.0 - 129.) 
(66.0 - 117.) 
(73.0 - 122.) 

NO indicates that the analyte was not detected at a concentration greater than the detection limit. 

Laboratory CertiflCatioDS 

STATE GEL EPI 
FL E871S6/87294 EB74121874S8 
NC 233 
SC 
1N 

iOi20 
02934 

iOS82 
02934 

Page 30f4 

J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 
U indicates that the analyle was not detected at a concentration greater than the detection limit. 
* indicates that a quality control analyte recovery is outside of specified acceptance critcria. 

POBox 30712· Charleston, SC 29417 • 2040 Savage Road· 29414 

(843) 556-8171· Fax (843) 766-1178 

'0 Prinled on recycled paper. 
*9903742-09* 



Client: 

Contact: 
Project Description: 

cc: TETR00498 

GENERAL ENGINEERING LABORATORIES 
Meetillg lOday's needs with a vision for tomorrow. 

Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

Report Date: April 06, 1999 

Sample ID : 09GLMOIOI 

M=Metbod 

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

Method-Description 

any questions to your Project Manager, Valerie Davis at (843) 769-7391. 

Reviewed By 

POBox 30712· Charleston, SC 29417 • 2040 Savage Road' 29414 

(843) 556-8171' Fax (843) 766-1178 o Printed on recycled paper. 

Laboratory CertHicaUons 

STATE GEL EP1 
H.. E871.56187294 E87472J87458 
NC 233 
SC 10120 10582 

02934 02934 

Page 40f4 
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GENERAL ENGINEERING LABORATORIES 
MeeTing IOday's needs with a vision for tomorrow. 

Client: 

Contact: 
Project Description: 

Tetra Tech NUS,lnc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

ce: TETR00498 Report Date: April 06, 1999 

Sample ID 

l""bID 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Parameter Qualifier Result 

Volatile Organics 
Ethylene Dibroutide U ND 
TERT-BUTYL METHYL ETHER ND 
NAPHTHALENE J 2.66 
Priority Pollutant Volatiles - 32 items 

I,I,I-TRICHLOROETHANE U ND 
1,I,2,2-TETRACHLOROETIiANE ND 
1,I,2-TRICHLOROETIiANE U ND 
I,I-DICHLOROETHANE U ND 
I,I-DICHLOROETHENE U ND 
1,2-DICHLOROBENZENE U ND 
1,2-DICHLOROETHANE U ND 
1,2-DICHLOROPROPANE U ND 
TRANS-I,2-DICHLOROETHENE ND 
i,3-DiCHLOROBENZEi'lc U ,~ "' ... 
1,4-DICHLOROBENZENE U ND 
BENZENE U ND 
BROMOFORM U ND 
CARBON TETRACHLORIDE U ND 
CHLOROBENZENE U ND 
CHLORODIBROMOMETIiANIJ ND 
CHLOROETIiANE U ND 
CHLOROFORM U ND 
BROMODICHLOROMETIiANIJ ND 
DICHLORODIFLUOROMETHANE ND 
ETHYLBENZENE U ND 
BROMOMETHANE U ND 
CHLOROMETHANE U ND 
METHYLENE CHLORIDE U ND 

: 09GLM0201 
: 9903742-10 
: Water 
: 03/19199 
: 03119199 
: Routine 
: Client 

DL RL 

1.00 1.00 
3.60 5.00 

0.600 5.00 

0.200 1.00 
0.500 1.00 
0.400 1.00 
0.400 1.00 
0.700 1.00 
0.400 1.00 
0.200 1.00 
0.200 1.00 
0.700 1.00 
n'~ , ~ 
u.~vu .. ~ 
0.300 1.00 
0.300 5.00 
0.400 1.00 
0.200 1.00 
0.300 1.00 
0.300 1.00 
0.300 1.00 
0.700 1.00 
0.400 1.00 

1.20 5.00 
0.300 5.00 
0.300 1.00 
0.200 1.00 

1.20 5.00 

Units 

ugll 
ugll 
ugll 

ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
..... n .... 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugti 
ugll 
ugll 
ugll 
ugll 
ug!l 

DF 

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 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
LO 
1.0 
1.0 
1.0 
1.0 
1.0 

POBox 30712 • Charleston, SC 29417 • 2040 Savage Road· 29414 

(843) 556-8171· Fax (843) 766-1178 

'0 Printed on recycled paper. 

Laboratory CertifICations 

STA 1E GEL EPI 
FL E87156187294 E874121S74S8 
NC 233 
SC 10120 10.582 
TN 02934 02934 
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Analyst Date Time Baleh M 

RMB 03126199 1452 145387 1 

RMB 03126199 1452 145387 2 

RMB 03126199 1452 145387 I 
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GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a vision for tomorrow. 

Client: 

Contact: 
Project Description: 

Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

ce: TETR00498 Report Date: April 06, 1999 

Sample ID 

Parameter Quallfier 

TETRACHLOROETIIYLENE U 
TOLUENE U 
TRICHLOROETIIYLENE (TC~ 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE U 
XYLENES, TOTAL U 
CIS-l,3-DiCHLOROPROPDlli U 
TRANS-I,3-D1CHLOROPROPmE 

:tractable Organics 

Result 

ND 
ND 
ND 
ND 
ND 
ND 
"NO 

ND 

Polyaromatic Hydrocarbon Compounds - 15 items 
ACENAPHTHENE U ND 
ACENAPHTHYLENE U ND 
ANTHRACENE U ND 
BENZO(A)ANTHRACENE U ND 
BENZO(A)PYRENE U ND 
BENZO(B)FLUORANTHENE U ND 
BENZO(G,H,I)PERYLENE U ND 
BENZO(K)FLUORANTHENE U ND 
CHRYSENE U ND 
D!BENZ~A.H) ANTHRACENE U ND 
FLUORANTHENE U ND 
FLUORENE U ND 
INDENO(I,2,3-CD)PYRENE U ND 
PHENANTHRENE U ND 
PYRENE U ND 

The following prep procedures were performed: 
GClMS Basel~ieutra1 Compo!!!lds 

Surrogate Re<overy 

2-Fluorobipheny\ 

.'Iitroilen2ene-dS 

Test 

M610-TETR 
M610-TETR 

: 09GLM0201 

DL 

0.700 
0.500 
0.600 

1.70 
0.400 

1.10 
0.300 
0.300 

2.29 
1.35 
2.39 
2.91 
2.08 
4.89 
2.60 
2.70 
2.29 
2.29 
3.22 
2.18 
3.54 
1.87 
2.60 

Percent'll> 

78.8 
74.8 

RL Units 

1.00 ugll 
5.00 ugll 
1.00 ugll 
5.00 ugll 
1.00 ugll 
5.00 ugll 
1.00 ugll 
1.00 ugll 

10.4 ugll 
10.4 ugll 
10.4 ugll 
10.4 ugll 
10.4 ugll 
10.4 ugll 
10.4 ugll 
10.4 ugll 
10.4 ugll 
10.4 ugll 
10.4 ugtl 
10.4 ugll 
10.4 ugll 
10.4 ugll 
10.4 ugll 

Acceptable LImits 

(41.2 - 107.) 
(35.3 - 108.) 

DF 

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 
1.0 
1.0 
1.0 
LO 
1.0 
1.0 
1.0 
1.0 

POBox 30712· Charleston, SC 29417 • 2040 Savage Road· 29414 

(843) 556-8\71· Fax (843) 766-1178 

'0 Printed on recycled paper. 

Laboratory CertlficaUODS 

STATE GEL BPI 
FL E871S6l87294 E87472187458 
NC 233 
SC 10120 10582 
1N 02934 02934 

Page 2 of 4 

Analyst Date Time Batch M 

RMB 03/26/99 1452 145387 I 

TSD 03/29199 2035 145135 3 

ES 03/23199 1445 145135 4 
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Client: 

Contact: 
Project Description: 

ce: TETR00498 

GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a l'isionfor tomorrow. 

Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, Rorida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

Report Date: April 06, 1999 

SampleJD : 09GLM0201 

Surrogate Recovery 

p-Terphenyl-dl4 
Bromofluorobenzene 
Dibromofluoromethane 
Toluene-d8 
Bromofluorohenzene 
Dibromofluoromethane 
Toiuene-dS 
Bromofluorobenzene 
Dibromofluoromethane 
Toluene-d8 
Bromofluorobenzene 
Dibromofluoromethane 
Toluene-d8 

M=Method 

MI 
M2 
M3 
M4 

Notes: 

Test 

M610-TETR 
EDB-826OB 
EDB-826OB 
EDB-826OB 
MTBE-826OB 
MTBE-826OB 
•• T'DC O"'~D 
In. UJ,..:rU.£.UV.LI 

NAP-826OB 
NAP-826OB 
NAP-826OB 
PPVOA-TETR 
PPVOA-TETR 
PPVOA-TETR 

The qualifiers in this repnrt are defined as follows: 

Percent'll> 

52.8 
82.3 
92.5 
78.3 
82.3 
92.5 
78.3 
82.3 
92.5 
78.3 
82.3 
92.5 
78.3 

Method-Description 

EPA 8260B 
EPA 8260 
SW8468270C 
EPA 35iO 

Acceptable Limits 

(36.6 - 1I0.) 
(73.0 - 129.) 
(66.0-1I7.) 
(73.0 - 122.) 
(73.0 - 129.) 
(66.0 - 1I7.) 
(73.0 ~ 122.) 
(73.0 - 129.) 
(66.0 - 1I7.) 
(73.0 - 122.) 
(73.0 - 129.) 
(66.0 - 1I7.) 
(73.0 - 122.) 

NO indicates that the analyte was not detected at a concentration greater than the detection limit. 

Laboratol')' Certifications 

STATE GEL BPI 
FL E87156187294 E87412/S7458 
NC 233 
sc 
TN 

10120 
02934 

10582 
02934 

Page 30f4 

. J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection lintit (DL). 
U indicates that the analyte was not detected at a concentration greater than the detection limit. 
• indicates that a quality control analyte recovery is outside of specified acceptance criteria 

POBox 30712 • Charleston, SC 29417 • 2040 Savage Road· 29414 

(843) 556-8171' Fax (843) 766-1i78 

-0 Primed on recycled paper. 
*9903742-10· 



Client: 

Contact 
Project Description: 

cc: TETR00498 

GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a vision for tomorrow. 

Tetra Tech NUS, Inc. 

794 South Military Trail 

Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

Report Date: April 06, 1999 

SampleID :09GLM0201 

M=Method 

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

Method-Description . 

any questions to your Project Manager, Valerie Davis at (843) 769-7391. 

Reviewed By 

POBox 30712· Charleston, SC 29417 • 2040 Savage Road· 29414 

(843) 556-8171 • Fax (843) 766-1178 

-0 Printed on recycled paper. 

Laboratory Certifications 

STATE GEL BPI 
FL E87IS6I87294 E874721874S8 
NC 233 
SC 10120 10S82 
1N 02934 02934 

Page 40f 4 
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GENERAL ENGINEERING LABORATORIES 
Meeting todoy's needs with a visiol1/or tomorrow. 

Client: Tetra Tech NUS. Inc. 

Contact: 
Project Description: 

794 South Military Trail 
Deerfield Beach. Florida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

ce: TETR00498 Report Date: April 06. 1999 

Sample ID 
LabID 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Parameter Qualifier Result 

V clatile Organics 
Ethylene Dibromide U ND 
TERT-BUTYL METHYL ETIIER ND 
NAPHTHALENE U ND 
Priority Pollutant Volatiles - 32 items 

I.I.I-TRICHLOROETHANE U ND 
1.1.2.2-TETRACHLOROETHAlIIE ND 
1.1.2-TRICHLOROETHANE U ND 
I.I-DICHLOROETHANE U ND 

I,I-DICHLOROETHENE U ND 
1.2-DICHLOROBENZENE U ND 
1.2-DlCHLOROETHANE U ND 
1.2-DlCHLOROPROPANE U ND 
TRANS-I.2-DlCHLOROETHENE ND 
1.3-DlCHLOROBENZENE U ND 
1,4-DlCHLOROBENZENE U ND 

BENZENE U NO 

BROMOFORM U NO 
CARBON TETRACHLORIDE U NO 

CHLOROBENZENE U NO 

CHLORODIBROMOMETHANEJ NO 

CHLOROETHANE U NO 

CHLOROFORM U NO 
BROMODICHLOROMETHANEJ NO 

DlCHLORODIFLUOROMETHANE NO 

ETHYLBENZENE U NO 

BROMOMETHANE U NO 

CHLOROMETHANE U NO 
METHYLENE CHLORIDE U NO 

: 09GLM0301 
: 9903742-i i 
: Water 
: 03119199 
: 03/19/99 
: Routine 
: Client 

DL RL 

1.00 1.00 
3.60 5.00 

0.600 5.00 

0.200 1.00 
0.500 1.00 
0.400 1.00 
0.400 1.00 
0.700 1.00 
0.400 1.00 
0.200 1.00 
0.200 1.00 
0.700 1.00 
0.300 1.00 
0.300 1.00 
0.300 5.00 
0.400 1.00 
0.200 1.00 
0.300 1.00 
0.300 1.00 
0.300 1.00 
0.700 1.00 
0.400 1.00 

1.20 5.00 
0.300 5.00 
0.300 1.00 
0.200 1.00 

1.20 5.00 

Units 

ugll 
ugll 
ugll 

ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 

DF 

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 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

POBox 30712 • Charleston. SC 29417 • 2040 Savage Road' 29414 

(843) 556-8171- Fax (843) 766-1178 

-0 Printed on recycled paper. 

Laboratory CertilicatioDS 

STAlE GEL EPI 
FL E871S6I87294 E874721874S8 
NC 233 
SC 10120 )0582 
TN ~9~ m9~ 

Page I of 4 

Analyst Date Time Batch M 

RMB 03126199 1527 145387 I 

RMB 03126199 1527 145387 2 

RMB 03126199 1527 145387 I 

IIIIIIIII~I 
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GENERAL ENGINEERING LABORATORIES 
Meeting lOday's needs with a vision for 10morro\1.~ 

Laboratory Certifications 

STATE GEL EP1 
fL E871!i6l81Z94 EB74721874S8 
NC 233 
SC 10120 10582 
1N 02934 02934 

Client: Tetra Tech NUS,lnc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 

Contact: Mr. Arnold Lamb 
Project Description: CNC- Zone H UST (CT068) 

cc: TETR00498 Report Date: April 06, 1999 Page 2 of 4 

Sample ID : 09GLM0301 

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

TETRACHLOROETHYLENE U ND 0.700 1.00 ugll 1.0 
TOLUENE U ND 0.500 5.00 ugll 1.0 RMB 03126199 1527 145387 I 
TRICHLOROETHYLENE (TC~ ND 0.600 1.00 ugll 1.0 
TRICHLOROFLUOROMETHANE ND 1.70 5.00 ugll 1.0 
VINYL CHLORIDE U ND 0.400 1.00 ugll 1.0 
XYLENES, TOTAL U ND 1.10 5.00 ugll 1.0 
CIS-I,3-D1CHLOROPROPENE U .~ 0.300 1.00 ugll 1.0 nu 

TRANS-I,3-D1CHLOROPROPBllIE ND 0.300 1.00 ug/l 1.0 
xtractable Organics 

Polyaromatic Hydrocarbon Compounds - 15 items 
ACENAPHTHBNE U ND 2.22 10.1 ug/l 1.0 TSD 03129199 2205 145135 3 
ACENAPHTHYLENE U ND 1.31 10.1 ug/l 1.0 
ANTHRACENE U ND 2.32 10.1 ug/l 1.0 
BENZO(A)ANTHRACENE U ND 2.83 10.1 ug/l 1.0 
BENZO(A)PYRENE U ND 2.02 10.1 ug/l 1.0 
BENZO(B)FLUORANTHENE U ND 4.75 10.1 ug/l 1.0 
BENZO(G,H.I)PERYLENE U ND 2.53 10.1 ug/l 1.0 
BENZO(K)FLUORANTHENE U ND 2.63 10.1 ug/l 1.0 
CHRYSENE U ND 2.22 10.1 ug/l 1.0 
DIBE.~Z(A.H) .A~NTJiR4CENE U ND 2.22 10.1 ug/l 1.0 
FLUORANTHENE U ND 3.13 10.1 ug/l 1.0 
FLUORENE U ND 2.12 10.1 ug/l 1.0 
INDENQ(I,2,3-CD)PYRENE U ND 3.43 10.1 ug/l 1.0 
PHENANTHRENE U ND 1.82 10.1 ug/l 1.0 
PYRENE U ND 2.53 10.1 ug/l 1.0 

General Chemistry 
NITROGEN, NITRATE J 0.0130 0.0127 0.0500 mg/l 1.0 RWS 03122199 1445 145013 4 
SULFATE (AS S04) 12.7 0.0380 0.200 mg/l 1.0 

The following prep procedures were performed: 
GC/MS BaselNeutra1 Compounds ES 03123199 1445 145135 5 

POBox 30712 • Charleston, SC 29417 • 2040 Savage Road· 29414 

(843) 556-8171· Fax (843) 766-1178 
*9903742-11* "0 Printed on recycled paper. 



Client: 

Contact: 
Project Description: 

cc: TEn00498 

GENERAL ENGINEERING LABORATORIES 
MeeTing roday's needs with a vision for tomorrow. 

Tetra Tech NUS, Inc. 

794 South Military Trail 

Deerfield Beach, Florida 33442 

Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

Report Date: April 06, 1999 

Sample ID : 09GLM0301 

Surrogate Recovery 

2-Fluorobiphenyl 

Nitrobenzene-d5 
p-Terphenyl-dI4 
Bromofluorobenzene 
Dibromofluoromethane 
Toluene-d8 
Bromofluorcbenzenc 
Dibromofluoromethane 
Toluene-d8 

Bromofluorobenzene 
Dibromofluoromethane 
Toluene-d8 
Bromofluorobenzene 
Dibromofluoromethane 
Toluene-d8 

M=Method 

M1 

M2 
M3 
M4 

M5 

Notes: 

Test 

M610-TEn 
M610-TEn 
M610-TETR 
EDB-8260B 
EDB-8260B 

EDB-8260B 

MT!!E-8260B 
MTBE-8260B 

MTBE-8260B 

NAP-8260B 
NAP-8260B 
NAP-8260B 
PPVOA-TETR 

PPVOA-TETR 
PPVOA-TETR 

The qualifiers in this report are defined as follows: 

Percent% 

71.7 
61.7 
79.0 
86.0 
93.7 

81.0 

86.0 
93.7 

81.0 
86.0 
93.7 
81.0 
86.0 

93.7 
81.0 

Method-Description 

EPA 8260B 

SW8468270C 

EPA 300.0 
EPA 3510 

Acceptable Limits 

(41.2 - 107.) 
(35.3 - 108.) 
(36.6 - 110.) 
(73.0 - 129.) 
(66.0 - 117.) 

(73.0 - 122.) 
(73.0 - 129.) 

(66.0 - 117.) 
(73.0 - 122.) 

(73.0 - 129.) 
(66.0-117.) 
(73.0 - 122.) 

(73.0 - 129.) 
(66.0-117.) 
(73.0 - 122.) 

NO indicates that the analyle was not detected at a concentratioo greater than the detection limit. 

Laboralory Certifications 

STATE GEL EPI 
R.. E87156187294 E874721874!iS 
NC 233 
SC 10120 10.582 
TN 02934 02934 

Page 3 of4 

J indicates presence of analyte at a concentration iess than the reponing iimit (RLj and greater than the detection liwit (DL). 

U indicates that the analyl< was not detected at a concentratioo greater than the detectioo limit. 

* indicates that a quality control analyle recovery is outside of specified acceptance criteria. 

POBox 30712' Charleston, SC 29417 • 2040 Savage Road. 29414 

(843) 556-8171· Fax (843) 766-1178 

'0 Printed on recycled paper. 
*9903742-11· 



Client: 

Contact: 
Project Description: 

cc: TETR00498 

GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a visioll for tomorrow. 

Tetra Tech NUS, lnc. 
794 South Military Trail 

Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

Report Date: April 06, 1999 

Sample 10 :09GLM0301 

M=Method 

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

Method-Description 

any questions to your Project Manager, Valerie Davis at (843) 769-7391. 

veviewed By 

POBox 30712· Charleston, SC 29417 • 2040 Savage Road' 29414 

(843) 556-8171 • Fax (843) 766-1178 

-0 Printed on recycled paper. 

Laboratory CertlficatioDS 

STATE GEL EPI 
FL E87l.56187294 E87472187458 
NC 233 
SC 10120 10582 
TN m9~ ~9~ 

Page 40f4 
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GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a vision for tomorrow. 

Client: 

Contact: 
Project Description: 

Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

ce: TETR00498 Report Date: April 06, 1999 

Sample ID 
LabID 
Mattix 
Date Collected 
Date Received 
Priority 
Collector 

Parameter Qualifier Result 

Voiatile Organics 
Ethylene Dibromide U NO 
TERT-BUTYL METHYL ETHEl!. NO 
NAPHTHALENE U NO 
Priority Pollutant Volatiles - 32 items 

I,I,I-TRICHLOROETHANE U NO 
1,1,2,2-TETRACHLOROETHANE NO 
1,I,2-TRICHLOROETHANE U NO 
I,I-DICHLOROETHANE U NO 
1,I·DICHLOROETHENE U ND 
1,2-DICHLOROBENZENE U NO 
1,2-DICHLOROETHANE U NO 
1,2-DICHLOROPROPANE U NO 
1RANS-! ,2-D1CHLOROE'THEl'ffi NO 
1,3·DICHLOROBENZENE U NO 
1,4-DlCHLOROBENZENE U NO 
BENZENE U NO 
BROMOFORM U NO 
CARBON TETRACHLORIDE U NO 
CHWROBENZENE U NO 
CHLORODmROMOMETHANV NO 
CHWROETHANE U NO 
.... 'I.'1'1I"\DI"\1::I"\D'l.A' 
~llJ.AJ.nv'-v.l'lt...l ..... U NO 
BROMODICHLOROMETHANV NO 
DICHLORODIFLUOROMETHANE NO 
ETHYLBENZENE U NO 
BROMOMETHANE U NO 
CHLOROMETHANE U NO 
METHYLENE CHLORIDE U NO 

: 09GLM0401 
: 9903742-12 
: Water 
: 03/19199 
: 03/19199 
: Routine 
: Client 

DL RL 

1.00 1.00 
3.60 5.00 

0.600 5.00 

0.200 1.00 
0.500 1.00 
0.400 1.00 
0.400 1.00 
0.700 1.00 
0.400 1.00 
0.200 1.00 
0.200 1.00 
0.700 1.00 
0.300 1.00 
0.300 1.00 
0.300 5.00 
0.400 1.00 
0.200 1.00 
0.300 1.00 
0.300 1.00 
0.300 1.00 
0.700 1.00 
0.400 1.00 

1.20 5.00 
0.300 5.00 
0.300 1.00 
0.200 1.00 

1.20 5.00 

Units 

ugll 
ugll 
ugll 

ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
non 
-~. 

ugll 
ugll 
ugll 
ugll 
ugll 
ugll 

Laboratory Certifications 

STA 1E GEL EPl 
FL E871S6I81294 E874721874S8 
NC 233 
sc 10120 10582 
1N 02934 02934 

Page lof4 

DF Analyst Date Time Batch M 

1.0 RMB 03126199 1602 145387 I 
1.0 
1.0 RMB 03126199 1602 145387 2 

1.0 RMB 03126199 1602 145387 I 
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 
1.0 
LO 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

POBox 30712 • Charleston, SC 29417 • 2040 Savage Road' 29414 1111111111111111111111111111111111111 

(843) 556-8171' Fax (843) 766-1178 

'0 Printed on recycled paper. 
*9903742-12* 
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GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a vision for tomorrow. 

Client: 

Contact: 
Project Description: 

Tetra Tech NUS, Inc. 

794 South Military Trail 

Deerfield Beach, Rorida 33442 

Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

cc: TETR00498 Report Date: April 06, 1999 

Sample ID 

Parameter Qualifier 

TETRACHLOROETHYLENE U 

TOLUENE U 
TRICHLOROETHYLENE (TC~ 
TRICHLOROFLUOROMETHANE 

VINYL CHLORIDE U 
XYLENES, TOTAL U 

CIS-l.3-DICHLOROPROPEI-..c U 
TRANS-I,3-DICHLOROPROPBNE 

tractable Organics 

Result 

NO 
NO 
NO 
NO 
NO 
NO 
,~ 
,,~ 

NO 

•. "l'o/yaromalic Hydrocarbon Compounds - 15 jtems 
ACENAPHTHENE U NO 
ACENAPHTHYLENE U NO 
ANTIIRACENE U NO 
BENZO(A)ANTHRACENE U NO 
BENZO(A)PYRENE U NO 
BENZO(B)FLUORANTHENE U NO 
BENZO(G,H,I)PERYLENE U NO 
BENZO(K)FLUORANTIIENE U NO 
CHRYSENE U NO 
DIBENZ(A.m ANTHlV\CENE U NO 
FLUORANTIIENE U NO 
FLUORENE U NO 
INDENO(I,2,3-CD)PYRENE U NO 
PHENANTHRENE U NO 
PYRENE U NO 

The following prep procedures were performed: 

GerMS BasCli~eiltral Compounds 

Surrogate Recovery 

2-Ruorobiphcnyl 

8itrobenzene-dS 

Test 

M610-TETR 

M610-TETR 

: 09GLM0401 

DL 

0.700 
0.500 

0.600 
1.70 

0.400 

1.10 
0.300 
0.300 

2.20 

1.30 
2.30 
2.80 
2.00 
4.70 

2.50 

2.60 
2.20 
2.20 

3.10 

2.10 
3.40 

1.80 

2.50 

Percent'll> 

70.8 

57.9 

RL Units 

1.00 ugll 
5.00 ugll 
1.00 ugll 
5.00 ugll 
1.00 ugll 
5.00 ugll 
1.00 ugll 
1.00 ugll 

10.0 ugll 
10.0 ugll 
10.0 ugll 
10.0 ugll 
10.0 ugll 
10.0 ugll 

10.0 ugll 
10.0 ugll 
10.0 ugll 
10.0 ugll 

10.0 ugll 

10.0 ugll 
10.0 ugll 

10.0 ugll 
10.0 ugll 

Acceptable Limits 

(41.2 - 107.) 

(35.3 - 108.) 

Laboratory CertUkations 

ST A 1E GEL BPI 
FL E871S6l87294 E87412181458 
NC 233 
SC 10}20 10582 
TN 02934 02934 

Page 20f4 

DF Analyst Date Time Batch M 

1.0 
1.0 RMB 03126199 1602 145387 I 
1.0 

1.0 
1.0 

1.0 
1.0 
1.0 

1.0 TSD 03129/99 2236 145135 3 
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 

ES 03123/99 1445 145135 4 

POBox 30712' Charleslon, SC 29417 • 2040 Savage Road' 29414 

(843) 556-8171 • Fax (843) 766-1178 
*9903742-12* 

l) Printed on recycled paper. 



Client: 

Contact: 
Project Description: 

cc: TETR00498 

GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a l'ision for tomonVll·: 

Tetra Tech NUS,lnc. 

794 South Military Trail 
Deerfield Beach, Florida 33442 

Mr. Arnold Lamb 

CNC· Zone H UST (CT068) 

Report Date: April 06, 1999 

SampleJD : 09GLM0401 

Surrogate Recovery 

p-TerphenyI-d14 
Bromofluorobenzene 
Dibromofluoromethane 
Toluene-d8 
Bromofluorobenzene 
Dibromofluoromethane 
Toiuene-d8 
Bromofluorobenzene 
Dibromofluoromethane 
Toluene·d8 
Bromofluorobenzene 

Dibromofluoromethane 
Toluene-dB 

M=Method 

M1 
M2 

M3 
M4 

Notes: 

Test 

M610-TETR 

EDB·826OB 
EDB·826OB 
EDB·826OB 

MTBE-826OB 

MTBE·826OB 

NAP·826OB 

NAP·826OB 

NAP·826OB 
PPVOA·TETR 
PPVOA·TETR 
PPVOA·TETR 

The qualifiers in this report are defined as follows: 

Percent % 

71.5 
88.7 
96.7 
81.2 

88.7 
96.7 
0. , 
u~ • .£. 

88.7 
96.7 

81.2 

88.7 
96.7 
81.2 

Metbod·Description 

EPA 8260B 
EPA 8260 

SW8468270C 
EPA 35iO 

Acceptable Limits 

(36.6· 110.) 
(73.0· 129.) 
(66.0 ·117.) 
(73.0· 122.) 
(73.0· 129.) 

(66.0· 117.) 
(73.0 ~ 122.) 

(73.0· 129.) 
(66.0·117.) 

(73.0· 122.) 
(73.0· 129.) 

(66.0· 117.) 
(73.0· 122.) 

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

Laboratory Certifications 

STATE GEL EPI 
FL E87156181294 E87472187458 
NC 233 
SC 
TN 

10120 
02934 

H!582 
02934 

Page 30f4 

J indicates presence of anaIyte at a concentration less than the reporting limit (RL) and greater than the detection limit (OL). 

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

* indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

POBox 30712' Charleston, SC 29417 • 2040 Savage Road' 29414 

(843) 556·8171' Fax (843) 766-1178 o Printed on recycled paper. 
*9903742·12* 



Client: 

Contact: 
Project Description: 

ce: TETR00498 

GENERAL ENGINEERING LABORATORIES 
Meeting today'$ needs with a vision for tomorro»: 

Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC· Zone H UST (CT068) 

Report Date: April 06, 1999 

SampleID : 09GLM0401 

M=Metbod 

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

Method.Description 

any questions to your Project Manager, Valerie Davis at (843) 769·7391. 

Reviewed By 

POBox 30712' Charleston, SC 29417 • 2040 Savage Road' 29414 

(843) 556-8171 • Fax (843) 766-1178 

-0 Printed on recycled paper. 

Laboratory CertiftcatioDS 

STATE GEL BPI 
R. E81156187294 E814i2l874SB 
NC 233 
SC 10120 10582 
TN' 02934 02934 

Page 40f4 
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GENERAL ENGINEERING LABORATORIES 
Meeting wday's l1eeds with a vision/or tomorrow. 

Client: 

Contact: 
Project Description: 

Tetra Tech NUS. Inc. 
794 South Military Trail 

Deerfield Beach. Florida 33442 
Mr. Arnold Lamb 

CNC- Zone H UST (CT068) 

cc:TETR00498 Report Date: April 06. 1999 

SampleID 
LabID 
Matrix 
Date Collected 

Date Received 
Priority 
Collector 

Parameter Qualifier Result 

Volatile Organics 
Ethylene Dibromide U ND 

TERT-BUTYL METHYL ETHER ND 

NAPHTHALENE U NO 

Priority Pollutant Volatiles - 32 items 

I.I.I-TRICHLOROETHANE U ND 

1.1.2.2-TETRACHLOROETHAIIIE NO 

1.1.2-TRICHLOROETHANE U NO 

I.I-DICHLOROETHANE U NO 

I.I-DICHLOROETHENE U NO 

1.2-DlCHLOROBENZENE U NO 

1.2-DICHLOROETHANE U NO 

1.2-DlCHLOROPROPANE U NO 

TRANS-I.2-DlCHLOROETHENE NO 

1.3-DlCHLOROBENZENll U ND 

1,4-DlCHLOROBENZENE U NO 

BENZENE U NO 

BROMOFORM U NO 

CARBON TETRACHLORIDE U NO 

CHLOROBENZENE U NO 

CHLORODfflROMOMETHANV NO 

CHLOROETHANE U NO 

CHLOROFORM U NO 
BROMODICHLOROMETHANV NO 

DICHLORODIFLUOROMETllANE NO 

ETHYLBENZENE U NO 

BROMOMETHANE U NO 

CHLOROMETHANE U NO 

METHYLENE CHLORIDE U NO 

: 09GLM0501 
: 9903742-13 

: Water 

: 03/19199 
: 03119199 
: Routine 
: Client 

DL RL 

1.00 1.00 
3.60 5.00 

0.600 5.00 

0.200 1.00 
0.500 1.00 
0.400 1.00 
0.400 1.00 
0.700 1.00 
0.400 1.00 
0.200 1.00 
0.200 1.00 
0.700 1.00 
0.300 1.00 
0.300 1.00 
0.300 5.00 

0.400 1.00 
0.200 1.00 

0.300 1.00 
0.300 1.00 
0.300 1.00 

0.700 1.00 
0.400 1.00 

1.20 5.00 

0.300 5.00 
0.300 1.00 
0.200 1.00 

1.20 5.00 

Units 

ugll 

ugll 
ugll 

ugll 
ugll 
ugll 
ugll 
ugll 

ugll 
ugll 

ugll 
ugll 

ugll 

ugll 

ugll 

ugll 

ugll 
ugll 

ugll 
ugll 

ugll 
ugll 

ugll 

ugll 
ugll 

ugll 

ugll 

DF 

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 

1.0 

1.0 

1.0 
1.0 

1.0 

1.0 
1.0 

1.0 

1.0 

1.0 
1.0 

1.0 

POBox 30712· Charleston. SC 29417 • 2040 Savage Road· 29414 

(843) 556-8171· Fax (843) 766-1178 o Printed on recycled paper. 

Laboratory CertificatioDS 

STATE GEL EPJ 
fL E87156187294 E874721874!i8 
NC 233 
SC 10120 10582 
TN 02934 02934 

Page lof4 

Analyst nate Time Batcb M 

RMB 03126199 1638 145387 I 

RMB 03126199 1638 145387 2 

RMB 03126199 1638 145387 I 

*9903742-13* 
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GENERAL ENGINEERING LABORATORIES 
Meeting loday's /leeds witlT a vision for tomorrow. 

Client: 

Contact: 
Project Description: 

Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC· Zone H UST (CT068) 

cc: TETR00498 Report Date: April 06,1999 

SampleID 

Parameter Qualifier 

TETRACHLOROETHYLENE U 
TOLUENE U 
TRICHLOROETHYLENE (fC~ 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE U 
XYLENES, TOTAL U 
CiS- i.3-DICHLOROPROPENE U 
TRANS·I,3·DICHLOROPROPBl!IE 

tractable Organics 

Result 

ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 

rolyaromatic Hydrocarbon Compounds - 15 items 

ACENAPHTHENE U ND 
ACENAPHTHYLENE U ND 
ANTHRACENE U ND 
BENZO(A)ANTHRACENE U ND 
BENZO(A)PYRENE U ND 
BENZO(B)FLUORANTHENE U ND 
BENZO(G,H,I)PERYLENE U ND 
BENZO(K)FLUORANTHENE U ND 
CHRYSENE U ND 
DlBENZ(A,H) ANTHRACENE U ND 
FLUORANTHENE U ND 
FLUORENE U ND 
INDENO(I,2,3·CD)PYRENE U ND 
PHENANTHRENE U ND 
PYRENE U ND 

The roUowing prep procedures were perfonned: 

GC'y1S Base/Neutral Compounds 

Surrogate Recovery 

2·Fluorobiphenyl 
:itrobenzene-d5 

Test 

M61D-TETR 
M61D-TETR 

: 09GLM0501 

DL 

0.700 
0.500 
0.600 

1.70 
0.400 

1.10 
0.300 
0.300 

2.20 
1.30 
2.30 
2.80 
2.00 
4.70 
2.50 
2.60 
2.20 
2.20 
3.10 
2.10 
3.40 
1.80 
2.50 

Percent% 

83.4 
78.7 

RL Units 

1.00 ugll 
5.00 ugll 
1.00 ugll 
5.00 ugll 
1.00 ugll 

5.00 ugll 
1.00 ugll 
1.00 ugll 

10.0 ugll 
10.0 ugll 
10.0 ugll 
10.0 ugll 
10.0 ugll 
10.0 ugll 
10.0 ugll 
10.0 ugll 
10.0 ugll 
10.0 ugll 
10.0 ugtl 
10.0 ugll 
10.0 ugll 
10.0 ugll 
10.0 ugll 

Acceptable Limits 

(41.2· 107.) 
(35.3 . 108.) 

DF 

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 
1.0 
1.0 
1.0 
• n 
I.U 

1.0 
1.0 
1.0 
1.0 

POBox 30712' Charleston, SC 29417 • 2040 Savage Road' 29414 

(843) 556·8171 • Fax (843) 766-1178 o Printed on recycled paper. 

Laboratory CertiflcaUons 

STATE GEL EPI 
fL E87156187294 E87472187458 
NC 233 
SC 10120 10582 
TN 02934 

Page 2 of 4 

Analyst Date Time Batch M 

RMB 03126199 1638 145387 1 

TSD 03129199 2307 145135 3 

ES 03123199 1445 145135 4 
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Client: 

Contact: 
Project Description: 

cc: TETR00498 

GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a l'isionjor tomorrow. 

Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

Report Date: April 06, 1999 

SampleID : 09GLM0501 

Surrogate Recovery 

p·Terphenyl-dI4 
Bromofluorobenzene 
Dibromofluoromethane 
Toluene-d8 
Bromofluorobenzene 
Dibromofluoromethane 
Toluene-d8 

Bromofluorobenzene 
Dibromofluorometbane 
Toluene-d8 
Bromofluorobenzene 
Dibromofluoromethane 
Toluene-d8 

M=Method 

M1 
M2 
M3 
M4 

Notes: 

Test 

M610-TETR 
EDB-8260B 
EDB-8260B 
EDB-8260B 
MTBE-8260B 

MTBE-8260B 
MTBE-8260B 
NAP-8260B 
NAP-8260B 
NAP-8260B 
PPVOA-TETR 
PPVOA-TETR 
PPVOA-TETR 

The qualifiers in this report are defined as follows: 

Percent% 

79.5 
85.6 
95.0 
79.4 
85.6 

95.0 
79.4 
85.6 
95.0 
79.4 
85.6 
95.0 
79.4 

Method-Description 

EPA 8260B 
EPA 8260 
SW8468270C 
EP~A_ 3510 

Acceptable Limits 

(36.6 - 110.) 
(73.0 - 129.) 
(66.0 - 117.) 
(73.0 - 122.) 
(73.0 - 129.) 
(66.0 -117.) 
(73.0 - 122.) 
(73.0 - 129.) 
(66.0 - 117.) 
(73.0 - 122.) 
(73.0 - 129.) 
(66.0 -117.) 
(73.0 - 122.) 

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

Laboratory Certifications 

STATE GEL EPI 
FL £87156181294 E87472/Si458 
NC 233 
SC 
TN 

10120 
02934 

10582 
02934 

Page 3 of4 

J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 
U indicates that the analyte was not detected at a concentration greater than the detection limit. 
• indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

POBox 30712 • Charleston, SC 29417 • 2040 Savage Road' 29414 

(843) 556-8171· Fax (843) 766-1178 

-0 Prinled on recycled paper. 
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Client: 

Contact: 
Project Description: 

cc: TETR00498 

GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a vision/or lOI1l0rrOM-: 

Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

Report Date: April 06, 1999 

SampleID : 09GLM0501 

M=Metbod 

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

Method-Description 

any questions to your Project Manager, Valerie Davis at (843) 769-7391. 

~~viewedBy 

POBox 30712' Charleston, SC 29417 • 2040 Savage Road' 29414 

(843) 556-8171' Fax (843) 766-1178 

'l:) Printed on recycled paper. 

Laboratory Certifications 

ST ATE GEL EPI 
FL E87156187294 E87412187458 
NC 233 
SC 10120 10582 
TN 02934 02934 

Page 40f4 
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GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a vision for tomorrow. 

Client: 

Contact: 
Project Description: 

Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

cc: TETR00498 Report Date: April 06, 1999 

SampleID 
T Jib ID 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Parameler Qualifier Result 

Volatile Organics 
Ethylene Dibromide U NO 
TERT-BUTYL METHYL ETHER NO 
NAPHTHALENE J 1.74 

Priority Pollutanl Volatiles - 32 hems 
I,I,I-TRICHLOROETHANE U NO 
1,I,2,2-TETRACm..OROETHAl\IE NO 
1,1,2-TRICm..OROETHANE U NO 
1,I-DICm..OROETHANE U NO 
1,I-DICm..OROETHENE U NO 
1,2-DICm..OROBENZENE U NO 
1,2-DICm..OROETHANE U NO 
1,2-DICm..OROPROPANE U NO 
TRANS-I,2-DICm..OROETHENE NO 
j.3-DiCHLOROBEr~£E1~c U i~1) 

1,4-DICm..OROBENZENE U NO 
BENZENE U NO 
BROMOFORM U NO 
CARBON TETRACm..ORIDE U NO 
CHLOROBENZENE U NO 
CHLORODffiROMOMETHANE NO 
CHLOROETHANE U NO 

CHLOROFORM U NO 
BROMODICm..OROMETHANE NO 
DICHLORODIFLUOROMETHANE NO 
ETHYLBENZENE U NO 
BROMOMETHANE U NO 
CHLOROMETHANE U NO 
METHYLENE CJll.ORIDE U NO 

: 09GLM0601 
; 9903742-14 
: Water 

: 03/19199 
: 03119199 
: Routine 
: Client 

DL RL 

1.00 1.00 
3.60 5.00 

0.600 5.00 

0.200 1.00 
0.500 1.00 
0.400 1.00 
0.400 1.00 
0.700 1.00 
0.400 1.00 
0.200 1.00 
0.200 1.00 
0.700 1.00 
0.300 LOU 
0.300 1.00 
0.300 5.00 
0.400 1.00 
0.200 1.00 
0.300 1.00 
0.300 1.00 
0.300 1.00 
0.700 1.00 
0.400 1.00 

1.20 5.00 
0.300 5.00 
0.300 1.00 
0.200 1.00 

1.20 5.00 

Units 

ugll 
ugll 
ugll 

ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ug/l 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 

ugll 
ugll 
ugll 

DF 

1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
i.e 
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 

POBox 30712 • Charleston, SC 29417 • 2040 Savage Road· 29414 

(843) 556-8171· Fax (843) 766-1178 

..:) Printed on recycled paper. 

Laboratory Certlf1caUons 

STATE GEL BPI 
FL E871S6I87294 E81472J874S8 
NC 233 
SC 10120 10582 
TN 02934 

Page lof4 

Analyst Dale Time Balch M 

RMB 03/26199 171 3 145387 I 

RMB 03/26199 1713 145387 2 

RMB 03/26199 1713 145387 I 
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GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a visioll for tomorrol'f..: 

Client: Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 

Contact: Mr. Arnold Lamb 
Project Description: CNC- Zone H UST (CT068) 

cc: TETR00498 Report Date: April 06, 1999 

Sample ID : 09GLM0601 

Parameter Qualifier Result DL RL Units DF 

TETRACHLOROETHYLENE U ND 0.700 1.00 ugJI 1.0 
TOLUENE U ND 0.500 5.00 ugJI 1.0 
TRICHLOROETHYLENE (TC~ ND 0.600 1.00 ugJI 1.0 
TRICHLOROFLUOROMETHANE ND 1.70 5.00 ugJI 1.0 
VINYL CHLORIDE U ND 0.400 1.00 ugJI 1.0 
XYLENES, TOTAL U ND 1.10 5.00 ugJI 1.0 
CIS-l,3-DiCHLOROPROPEl'.ffi U ND 0.300 1.00 ugll 1.0 
TRANS-I ,3-DICHLOROPROPBlllE ND 0.300 1.00 ugJI 1.0 
Klraclable Organics 

.. Polyaromatic Hydrocarbon Compounds - 15 items 
ACENAPHTHENE J 2.29 2.18 10.0 ugJI 1.0 
ACENAPHTHYLENE U ND 1.29 10.0 ugJI 1.0 
ANTHRACENE U ND 2.28 10.0 ugJI 1.0 
BENZO(A)ANTHRACENE U ND 2.77 10.0 ugJI 1.0 
BENZO(A)PYRENE U ND 1.98 10.0 ugJI 1.0 
BENZO(B)FLUORANTHENE U ND 4.65 10.0 ugJI 1.0 
BENZO(G,H,I)PERYLENE U ND 2.48 10.0 ugJI 1.0 
BENZO(K)FLUORANTHENE U ND 2.57 10.0 ugJI 1.0 
CHRYSENE U ND 2.18 10.0 ugJI 1.0 
DlBRNZ(AH) ANTHRACENE U ND 2.18 10.0 ugJI 1.0 
FLUORANTHENE U ND 3.07 10.0 ugJI 1.0 
FLUORENE U ND 2.08 10.0 ugJI 1.0 
INDENO(I,2,3-CD)PYRENE U ND 3.37 10.0 ugJI 1.0 
PHENANTHRENE U ND 1.78 10.0 ugJI 1.0 
PYRENE U ND 2.48 10.0 ugJI 1.0 

General Cbemlstry 
NITROGEN, NITRATE U ND 0.0127 0.0500 mgJI 1.0 
SULFATE (AS S04) 7.57 0.0380 0.200 mgJI 1.0 

The following prep procedures were performed: 
GClMS BaselNeutral Compounds 

POBox 30712· Cbarleston, SC 29417 • 2040 Savage Road· 29414 

(843) 556-8171· Fax (843) 766-1178 

"0 Printed on recycled paper. 

Laboratory Certifications 

STATE GEL EPl 
FL E871!i6l87294 E874721874!58 
NC 233 
SC 10120 10582 
TN 02934 02934 

Page 2 of 4 

Analyst Date Time Batch M 

RMB 03126199 1713 145387 1 

TSD 03/30199 1228 145135 3 

RWS 03122199 1459 145013 4 

ES 03/23/99 1445 145135 5 
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Client: 

Contact: 
Project Description: 

cc: TETR00498 

GENERAL ENGINEERING LABORATORIES 
MeeTing today's needs with a vision for tomorrow. 

Tetra Tech NUS,lnc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

Report Date: April 06, 1999 

Sample ID : 09GLM0601 

Surrogate Rec:overy 

2-Fluorobipbenyl 
Nitrobenzene-d5 
p-Terpbenyl-dl4 
Bromofluorobenzene 
Dibromofluoromethane 
Toluene-d8 
Bromofluombenzene 

Dibromofluoromethane 
Toluene-d8 
Bromofluorobenzene 
Dibromofluoromethane 
Toluene-d8 
Bromofluorobenzene 
Dibromofluoromethane 
Toluene-d8 

M=Method 

M1 
M2 
M3 
M4 

M5 

Notes: 

Test 

M610-TETR 
M610-TETR 
M610-TETR 
EDB-8260B 
EDB-8260B 
EDB-8260B 
MTBE-8260B 
MTBE-8260B 
MTBE-8260B 
NAP-8260B 
NAP-8260B 
NAP-8260B 
PPVOA-TETR 
PPVOA-TETR 
PPVOA-TETR 

The qualifiers in this report are defined as follows: 

Percent% 

80.2 
77.2 
62.1 
87.4 
99.2 

81.7 
87.4 
99.2 
81.7 
87.4 
99.2 
81.7 
87.4 
99.2 
81.7 

Method-Description 

EPA 8260B 
EP.A~ 8260 
SW8468270C 
EPA 300.0 
EPA 3510 

Acceptable Limits 

(41.2 - 107.) 
(35.3 - 108.) 
(36.6 - 110.) 
(73.0 - 129.) 
(66.0 - 117.) 
(73.0 - 122.) 
(73.0 - 129.) 
(66.0 - 117.) 
(73.0·- 122.) 
(73.0 - 129.) 
(66.0 - 117.) 
(73.0 - 122.) 
(73.0 - 129.) 
(66.0 - 117.) 
(73.0 - 122.) 

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

Laboratory Certifications 

STATE GEL EPI 
FL E87156187294 E87472J874SS 
NC 233 
SC 10120 10582 
TN 02934 02934 

Page 30f4 

j indic8ies presence of anaiyte at a concentration les5 than the reporting limit (RL) and greater than the detection limit (nt). 

U indicates that the analyte was not detected at a concentration greater than the detection limit . 
... indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

POBox 30712 • Charleston, SC 29417 • 2040 Savage Road· 29414 

(843) 556-8171 • Fax (843) 766-1178 o Printed on recycled paper. 
*9903742-14* 



Client: 

Contact: 
Project Description: 

cc: TETR00498 

GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a vision for tomorrow. 

Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, Rorida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

Report Date: April 06, 1999 

SampleJD : 09GLM0601 

M=Metbod 

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

Metbod-Description 

any questions to your Project Manager, Valerie Davis at (843) 769-7391. 

Reviewed By 

POBox 30712 • Charleston, SC 29417 • 2040 Savage Road· 29414 

(843) 556-8171' Fax (843) 766-1178 

0- Printed on recycled paper. 

Laboratory Certif"lC8tiODS 

STATE GEL BPI 
fL E811S6187294 E87472i874S8 
NC 233 
SC 10120 lOS82 
TN 0:2.934 u2934 
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GENERAL ENGINEERING LABORATORIES 
Laboratory Cer1iflcatioDS 

Meeting today's needs with a vision for IOlllorroH: 

Client: 

Contact: 
Project Description: 

Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC· Zone H UST (CT068) 

cc: TETR00498 Report Date: April 06, 1999 

Sample ID 
LabID 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Parameter Qualifier Result 

V Qlatn€ Organics 

Ethylene Dibromide U ND 
TERT·BUTYL METHYL ETIIER ND 
NAPHTHALENE U ND 
Priority Pollutant Volatiles - 32 items 

I,I,I·TRICHLOROETHANE U ND 
1,1,2,2·TETRACHLOROETHAlIIE ND 
1,1,2·TRICHLOROETHANE U ND 
J, 1·D1CHLOROETHANE U ND 
1,1·D1CHLOROETHENE U ND 
1,2·D1CHLOROBENZENE U ND 
1,2·D1CHLOROETHANE U ND 
1,2·D1CHLOROPROPANE U ND 
TRANS·I,2·D1CHLOROETHENE ND 
1,3·D1CHLOROBENZENE U ND 
1,4·DICHLOROBENZENE U ND 
BENZENE U ND 
BROMOFORM U ND 
CARBON TETRACHLORIDE U ND 
CHWROBENZENE U ND 
CHLORODIBROMOMETHANEJ ND 
CHLOROETHANE U ND 
CHLOROFORM 1.74 
BROMODICHLOROMETHANEJ ND 
DICHLORODIFLUOROMETHANE ND 
ETHYLBENZENE U ND 
BROMOMETHANE U ND 
CHWROMETHANE U ND 
METHYLENE CHLORIDE U ND 

: 09GLM1l701 
: 9903742-15 
: Water 
: 03119199 
: 03/19199 
: Routine 

: Client 

DL RL 

1.00 1.00 
3.60 5.00 

0.600 5.00 

0.200 1.00 
0.500 1.00 
0.400 1.00 
0.400 1.00 
0.700 1.00 
0.400 1.00 
0.200 1.00 
0.200 1.00 
0.700 1.00 
0.300 1.00 
0.300 1.00 
0.300 5.00 
0.400 1.00 
0.200 1.00 
0.300 1.00 
0.300 1.00 
0.300 1.00 
0.700 1.00 
0.400 1.00 

1.20 5.00 
0.300 5.00 
0.300 1.00 
0.200 1.00 

1.20 5.00 

Units 

ugll 
ugll 
ugll 

ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 

DF 

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 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

POBox 30712 • Charleston, SC 29417 • 2040 Savage Road· 29414 

(843) 556·8171· Fax (843) 766·1178 

-0 Printed on recycled paper. 

STATE GEL BPI 
FL E87156/87294 E874721117458 
NC 233 
SC 10120 J0582 
TN 02934 02934 
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Analyst Date Time Batch M 

RMB 03126199 1748 145387 1 

RMB 03126199 1748 145387 2 

RMB 03126199 1748 145387 1 

'9903742·15' 
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GENERAL ENGINEERING LABORATORIES 
Laboratory Certifications 

Meeting today's needs with a visionjor fOmorrOl-I". 

Client: 

Contact: 

Project Description: 

Tetra Tech NUS, inc. 

794 South Military Trail 
Deerfield Beach, Florida 33442 

Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

cc: TETR00498 Report Date: April 06, 1999 

Sample ID 

Parameter Qualifier 

TETRACHLOROETHYLENE U 
TOLUENE U 
TRICHLOROETHYLENE (TCBj! 

TRICHLOROFLUOROMETHAHE 

VINYL CHLORIDE U 
XYLENES, TOTAL U 
CiS-l,3-DICHLOROPROPE.1\ffi U 
TRANS-I,3-D1CHLOROPROPBNE 
.lrtractable Organics 

Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

~ Polyaromatic Hydrocarbon Compounds - 15 items 
ACENAPHTHENE U ND 
ACENAPHTHYLENE U ND 
ANTHRACENE U ND 
BENZO(A)ANTHRACENE U ND 
BENZO(A)PYRENE U ND 
BENZO(B)FLUORANTHENE U ND 
BENZO(G,H,I)PERYLENE U ND 
BENZO(K)FLUORANTHENE U ND 
CHRYSENE U ND 

D1BENZ(A.H) ANTHRACENE U ND 
FLUORANTHENE U ND 
FLUORENE U ND 
INDENO(I,2,3-CD)PYRENE U ND 
PHENANTHRENE U ND 
PYRENE U ND 

The foDowing prep procedures were performed: 

C-C~.1S B~elNeutra! Compoumls 

Surrogate Recovery 

2-Fluorobipbenyl 

Nitrobenzene-d5 

Test 

M610-TETR 

M610-TETR 

: 09GLM0701 

DL 

0.700 

0.500 
0.600 

\.70 
0.400 

1.10 
0.300 
0.300 

2.31 

1.37 
2.42 
2.94 

2.10 
4.94 

2.63 
2.73 

2.31 
2.31 
3.26 

2.21 
3.57 

\.89 
2.63 

Percent'll> 

66.2 

60.6 

RL Units 

\.00 ugll 

5.00 ugll 
\.00 ugll 
5.00 ugll 

\.00 ugll 

5.00 ugll 
\.00 ugll 
\.00 ugll 

10.5 ugll 
10.5 ugll 
10.5 ugll 
10.5 ugll 
10.5 ugll 
10.5 ugll 

10.5 ugll 
10.5 ugll 
10.5 ugll 
10.5 ugll 
10.5 ugtl 
10.5 ugll 
10.5 ugll 
10.5 ugll 
10.5 ugll 

Acceptable LimIts 

(41.2 - 107.) 

(35.3 - 108.) 

DF 

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 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 

1.0 

POBox 30712' Charleston, SC 29417 • 2040 Savage Road' 29414 

(843) 556-8171' Fax (843) 766-1178 

o Printed on recycled paper. 

STATE GEL EPI 
R.. E871S6l87294 E874721874S8 
NC 233 
SC 10120 IOS82 
1N 02934 0:2934 
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Analyst Date Time Batch M 

RMB 03126199 1748 145387 I 

TSD 03130199 1258 145135 3 

ES 03123199 1445 145135 4 
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Client: 

Contact: 
Project Description: 

cc: TETR00498 

GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a vision for tomorro~~ 

Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

Report Date: April 06, 1999 

SampleID : 09GLM0701 

Surrogate Recovery 

p-Terphenyl-d14 
Bronnofluorobenzene 
Dibromofluoromethane 
Toluene-d8 
Bromofluorobenzene 
Dibromofluoromethane 
To!uene~d8 

Bronnofluorobenzene 
Dibromofluoromethane 
Toluene-d8 
Bromofluorobenzene 
Dibromofluoromethane 
Toluene-d8 

M=Melhod 

MI 
M2 
M3 

Notes: 

Test 

M610-TETR 
EDB-8260B 
EDB-8260B 
EDB-8260B 
MTBE-8260B 
MTBE-8260B 
MTBE-8260B 
NAP-8260B 
NAP-8260B 
NAP-8260B 
PPVOA-TETR 
PPVOA-TETR 
PPVOA-TETR 

The qualifiers in this report are defined as follows: 

Percent% 

69.7 
85.9 
96.2 
80.4 
85.9 
96.2 
80.4 

85.9 
96.2 
80.4 
85.9 
96.2 
80.4 

Method-Description 

EPA 8260B 
EPA 8260 
SW8468270C 
EPA 3510 

Acceptable Limits 

(36.6 - 110.) 
(73.0 - 129.) 
(66.0 -117.) 
(73.0 - 122.) 
(73.0 - 129.) 
(66.0 - 117.) 
(73.0 - 122.) 
(73.0 - 129.) 
(66.0 - 117.) 
(73.0 - 122.) 
(73.0 - 129.) 
(66.0 - 117.) 
(73.0 - 122.) 

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

Laboratory CerUficatioDl 

ST ATE GEL EPI 
fL E87t56/87294 E87472187458 
NC 233 
SC 10120 10582 
TN 02934 02934 

Page 30f4 

] indicates presence of analyte at. a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 
U indicates that the analyte was Dot detected at a concentration greater than the detection limit. 
* indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

POBox 30712 • Charleston, SC 29417 • 2040 Savage Road' 29414 

(843) 556-8171' Fax (843) 766-1178 

"0 Princed on recycled paper. 
*9903742-15· 



Client: 

Contact: 
Project Description: 

ce: TETR00498 

GENERAL ENGINEERING LABORATORIES 
Meeting loday's needs with a vision/or tomorrow. 

Tetra Tech NUS, Inc. 
794 South Military Trail 

Deerfield Beach, Florida 33442 

Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

Report Date: April 06, 1999 

SampleJD : 09GLM0701 

M=Method 

This data report has been prepared and reviewed 
in accordance with General Engineering Laboratories 

standard operating procedures. Please direct 

Method-Description 

any questions to your Project Manager, Valerie Davis at (843) 769-7391. 

Reviewed By 

POBox 30712· Charleston, SC 29417 • 2040 Savage Road· 29414 

(843) 556-8171 • Fax (843) 766-1178 

-0 Printed on recycled paper. 

Laboratory CertiflcatioDS 
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SC 10120 10582 
1N 02934 02934 
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QC Summary Report 

Project Description: CNC· Zone H UST (CT068) 

cc: TETR00498 Lab. Sample !D: 9903742% Report Date: April 06, 1999 Page lof6 

SampleIParameter Type Batch NOM Sample Qual QC Units RPD% REC% Range Analyst Date Time 

Volatile Organics 
QC-597037 BLANK 145387 

1,l·Dichloroethylene 
Benzene 
Chlorobenzene 
Toluene 
Trichloroethylene 
*Bromofluorobenzene 
*Dibromofluoromethane 
*Toluene--d8 
1.1.1-T nch!oroeUla..'!e 
I ,I ,2,2-Tetrachloroethane 

1,2·Trichioroethane 
" ,1·Dichloroethane 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1,2-Dichloropropane 
1,2.trans-Dichloroethylene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Bromoform 
CaIbon Tetrachloride 
ChI0r0dibromomethane 
ChIoroethane 
Chloroform 

. Dichlorobromomethane 

Dichlorodifluoromethane 

Ethylbenzene 
Ethylene Dibromide 
Methyl Bromide 
Methyl Chloride 
Methyl Tert Butyl Ether 
Methylene Chloride 
Naphthalene 

Tetrachloroethylene 
Trichlorofluoromethane 
Vinyl chloride 
'<ylenes (TOTAL) 

J.·I,3-Dichloropropylene 
trans-1,3-Dichloropropylene 

0.00 ug/l 
0.00 ug/l 
0.00 ug/l 
0.00 ug/l 
0.00 ug/l 

ug/l 
ug/l 
ug/l 

0.00 ugll 
0.00 ug/l 
0.00 ug/l 
0.00 ug/l 
0.00 ug/l 
0.00 ug/l 
0.00 ug/l 
0.00 ug/l 
0.00 ugll 
0.00 ug/l 
0.00 ug/l 
0.00 ug/l 
0.00 ug/l 
0.00 ug/l 
0.00 ug/l 
0.00 ug/l 
0.00 ug/l 
0.00 ug/l 
0.00 ug/l 
0.00 ug/l 
0.00 ug/l 
0.00 ug/l 
2.56 ug/l 

0.849 ug/l 
0.00 ug/l 
0.00 ug/l 
0.00 ug/l 
0.00 ug/l 
0.00 ug/l 
0.00 ugll 

GENERAL ENGINEERING LABORATORIES 

86.0 (73.0.129.) 
93.0 (66.0 - 117.) 

79.5 (73.0- 122.) 

PO Box 30712 • Charleston, SC 29417 • 2040 Savage Road • 29407 
(803) 556-8171 • Fax (803) 766-1178 

"0 Prinled on recycled paper. 

RMB 03/25/99 I 107 



QC Summary Report 

Project Description: CNC- Zone H UST (CT068) 

cc: TETR00498 Lab. Sample 10: 9903742% Report Date: April 06. 1999 Page 20f6 

SampleIParameter Type Batch NOM Sample Qual QC Units RPD% REC% Range Analyst Date TIme 

QC597232 BLANK 
I.I-Dichloroethylene 
Benzene 
Chlorobenzene 
Toluene 
Trichloroethylene 

*Bromofluorobenzene 
*Dibromofluoromethane 
*Toluene-d8 
1,1,1-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 
I,I-Dichloroethane 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1,2-Dichloropropane 
1,2-trans-Dichloroethylene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Bromoform 
Carbon Tetrachloride 
ChI0r0dibromomethane 
ChIoroethane 
Chloroform 
Dichiorobromomethane 
Dichlorodifluoromethane 

Ethylbenzene 
Ethylene Dibromide 
Methyl Bromide 

Melbyl Chloride 
Melbyl Tert Butyl Ether 

Methylene Chloride 

Naphthalene 
Tetrachloroethylene 

Trichlorofluoromethane 
Vinyl chloride 
Xylones (TOTAL) 
cis-I,3-Dichloropropylone 
trans-1,3-Dichloropropylene 

QC597038 LCS 

145387 

145387 

0.00 ugll 
0.00 ugll 
0.00 ugll 
0.00 ugll 
0.00 ugll 

ugll 
ugll 
ugll 

0.00 ugll 
0.00 ugll 
0.00 ugll 
0.00 ugll 
0.00 ugll 
0.00 ugll 
0.00 ugll 
0.00 ugll 
0.00 ugll 
0.00 ugll 
0.00 ugll 
0.00 ugll 
0.00 ugll 
0.00 ugll 
0.00 ugll 
0.00 Ugll 

0.00 ugll 
0.00 ugll 
0.00 ugll 
0.00 ugll 
0.00 ugll 
0.00 ugll 
0.00 ugll 

0.655 ugll 
0.00 ugll 
0.00 ugll 
0.00 ugll 
0.00 ugll 
0.00 ugll 
0.00 ugll 

GENERAL ENGINEERING LABORATORIES 

85_7 (73.0 - 129.) 
92_2 (66.0 - 117.) 
78.8 (73.0 - 122.) 

PO Box 30712 • Charleston, SC 29417 • 2040 Savage Road • 29407 
(803) 556-8\71 • Fax (803) 766-1178 

-0 Printed on recycled paper. 
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QC Summary Report 

Project Description: CNC- Zone RUST (CT068) 

cc: TETR00498 Lab. Sample JD: 9903742% Report Date: April 06, 1999 

SampleIParameter Type Batcb NOM Sample Qual QC Units RPD% REC% 

I,I-Dichloroethylene 50 54.9 ugll 110 
Ber.zene 50 50.5 ugll 101 
Chlorobenzene 50 47.1 ugll 94.2 
Toluene 50 46.2 ugll 92.5 
Trichloroethylene 50 50.7 ugll 101 
*Bromofluorobenzene 50 44.4 ugll 88.8 
*Dibromofluoromethane 50 46.9 ugll 93.8 
*Toluene-d8 50 41.1 ugll 82.2 

QC597233 LCS 145387 
I,I-Dichloroethylene 
Benzene 
Chlorobenzene 
'oluene 
frichloroethylene 

*Bromofluorobemene 
*Dibromofluoromethane 
*Toluene-d8 

QC597039. 9903742-02PS 
1,1 -Dichloroethylene 
Benzene 
Chlorobenzene 
Toluene 
Trichloroethylene 
*Bromofluorobenzene 
*Dibromofluoromethane 
*To1uene-d8 

QC597040 9903742-02PSD 
1,l-Dichloroethylene 
Benzene 
Chlorobenzene 
Toluene 
Trichloroethylene 

*Bromofluoroben:rene 
*Dibromofluoromethane 
*Toluene-d8 

• represent a surrogate. 

SO 54.0 ugll lOS 
50 50.8 ugll 102 
SO 45.9 ugll 91.9 
SO 44.6 ugll 89.2 
SO 49.2 ugll 98.5 
SO 43.6 ugll 87.2 
50 46.3 ugll 92.6 
50 40.5 ugll 81.1 

145387 
SO 0.00 54.5 ugll 109 
SO 0.00 51.2 ugll 102 
50 0.00 45.4 ugll 9O.S 
SO 0.00 44.5 ugll 89.1 
SO 0.00 48.7 ugll 97.3 
SO 45.6 ugll 91.2 
50 47.7 ugli M' ":I.;) .... 

SO 41.0 ugll 81.9 
145387 

SO 0.00 55.4 ugll 1.62 111 

SO 0.00 52.6 ugll 2.73 105 
50 0.00 45.9 ugll 1.13 91.8 
SO 0.00 44.8 ugll 0.618 89.6 
SO 0.00 50.7 ugll 4.06 101 

50 44.2 ugll 88.3 
SO 47.2 ugll 94.4 

SO 40.3 ugll 80.6 

GENERAL ENGINEERING LABORATORIES 
PO Box 30712 • Charleston, SC 29417 • 2040 Savage Road • 29407 

(803) 556-8171 o Fax (803) 766c1178 

'0 Printed on recycled paper. 

Page 30f6 

Range Analyst Date Time 

(70.0 - 144.) RMB 03/25199 1018 
(74.0 - 133.) RMB 03/25199 1018 
(78.0 - 118.) 
(79.0 - 129.) 
(69.0 - 127.) 
(73.0 - 129.) 
(66.0 - 117.) 
(73.0 - 122.) 

(70.0 - 144.) RMB 03n6l99 1038 
(74.0 - 133.) 
(78.0 - 118.) 
(79.0 - 129.) 
(69.0 - 127.) 
(73.0 - 129.) 
(66.0 - 117.) 
(73.0 - 122.) 

(59.2 - 141.) RMB03n6l99··E1l6 ... 
(63.3 -,134.) 

(77.S - 125.) 
(71.6 - 125.) 
(6S.5 - 130.) 
(73.0 - 129.) 
ILJC.n 11"" 
\vu .... • """'J 
(73.0 - 122.) 

(0.00-25.1) RMB 03n6199 1251 
(0.00 - 31.1) 
(0.00 - 22.7) 

(0.00 - 22.8) 
(0.00 - 36.9) 

(73.0 - 129.) 

(66.0 - I n.i 
(73.0 - 122.) 



QC Summary Report 

Project Description: CNC- Zone H UST (CT068) 

cc: TETR00498 Lab. Sample ID: 9903742% Report Date: April 06. 1999 Page 40f6 

SamplelParameter Type Batch NOM Sample Qual QC Units RPD% REC% RaDge ADalyst Date Time 

Extractable OrgaDia 
QC596007 BLANK 145135 

Atenaphthene 0.00 ugll TSD 03129199 1437 
Pyrene 0.00 ugll 

*2-Fluorobiphenyl ugll 87.1 (41.2 - 1.07.) 
·Nitrobenzene~ ugll 72.2 (35.3 - lOS.) 
*p-Terpbenyl-d14 ugll 107 (36.6 - \l 0.) 
Acenaphthylene 0.00 ugll 
Anthracene 0.00 ugll 
Benzo(a)anthracene 0.00 ugll 
Befl-zo(a)pyre!le 0.00 ..... n uO'. 

Benzo(b)fluoranthene 0.00 ugll 
Benzo(ghi)perylene 0.00 . ugll 
B''lZO(k)fluoranthene 0.00 ugll 
Chrysene 0.00 ugll 
Dibenzo(a,h)anthracene 0.00 ugll 
Fluoranthcne 0.00 ugll 
Fluorene 0.00 ugll 
Indeno( 1.2.3-c.d)pyrene 0.00 ugll 
Phenan~ 0.00 ugll 

QC596008 LCS 145135 
Acenaphthene 50 45.9 ugll 91.8 (53.0 - 100.) TSD 03129199 1507 
Pyrone 50 51.4 ugll 103 (45.4 - 109.) 

*2-Fluorobiphenyl 50 47.6 ugll 95.2 (41.2 - 107.) 
*Nitrobenzene-d5 50 42.4 ugll 84.8 (35.3 - lOS.) 
*p-Terpbenyl-d14 50 50.3 ugll 101 (36.6 - 11 0.) 

QC596009 LCS DUP 145135 
Acenaphthene 50 42.8 ugll 7.11 85.5 (0.00 - 30.0) TSD 03129199 1537 
Pyrone 50 53.3 ugll 3.64 107 (0.00 - 30.0) 

*2-Fluorobiphenyl 50 44.3 ugll 88.6 (41.2 - 107.) 
*Nitrobenzene-d5 50 41.8 ugll 83.6 (35.3 - lOS.) 
*p-Terphenyl-d14 50 51.0 ugll 102 (36.6 - \l0.) 

QCS96010 9903742-02MS 145135 
Acenaphthene 50 0.00 37.1 ugll 74.3 (56.4 - 106.) TSD 03129199 1606 
Pyrene 50 0.00 50.0 ugll 100 (52.6 - 125.) 

*2-Fluorobiphenyl 50 38.3 ugll 76.6 (41.2 - 107.) 
*Nitrobenzene-d5 50 35.6 ugll 71.2 (35.3 - lOS.) 
*p-Terpbenyl-d14 50 45.3 ugll 90.5 (36.6 - 110.) 

QCS96016 9903742-02MSD 145135 
Acenaphthene 50 0.00 38.2 ugll 2.83 76.4 (0.00 - 19.2) TSD 03129199 1636 

GENERAL ENGINEERING LABORATORIES 
PO Box 30712 • Charleston. SC 29417 .2040 Savage Road. 29407 

(803) 556-8171 • Fax (803) 766-1178 

'0 Pri~led on recycled paper. 



QC Summary Report 

Project Description: CNC- Zone H UST (CT068) 

ce: TETR00498 Lab. Sample ID: 9903742% Report Date: April 06, 1999 

SamplelParameter Type Bateb NOM Sample Qual QC Units RPD% REC% 

Pyren. 
*2-FiuofObiphenyl 
*Nitrobenzene-d5 
*p-Terphenyl-d14 

* represent a surrogate. 

50 
50 
50 
50 

0.00 56.9 
38.6 
33.0 
51.4 

ugll 12.9 
ugll 
ugll 
ugll 

GENERAL ENGINEERING LABORATORIES . 

114 
77.1 
66.0 
\03 

PO Box 30712 • Charleston, SC 29417 • 2040 Savage Road • 29407 
(803) 556-8171 • Fax (803) 766-\178 

-0 Printed on recycled paper. 
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Range Analyst Date Time 

(0.00 - 21.9) TSD 03129199 1636 
(41.2 - 107.) 
(35.3 - \08.) 
(36.6 - 110.) 



QC Summary Report 

Project Description: CNC- Zone H UST (CT068) 

ce: TETR00498 Lab. Sample !D: 9903742% Report Date: April 06, 1999 Page 60f6 

SamplelParameter Type Batch NOM Sample Qual QC Units RPD% REC% Range Analyst Date Time 

General Cbemistry 
QC59SS24 

Nitrogen, Nitrate 
Sulfate as S04 

QC59SS23 
Nitrogen, Nitrate 
Sulfate as S04 

BLANK 145013 

LCS 145013 

QCS9SS21 9903742-04PS 145013 
Nitrogen. Nitrate 
Sulfate as S04 

QCS95522 9903742-04PSD 145013 
Nitrogen, Nitrate 
Sulfate as S04 

Notes: 
The qualifiers in this report are defined as follows: 

5 
20 

5 
20 

5 
20 

J indicates p,""""cc of analyte < RL (Report Limit) 
U indicates presence of analyte < DL (Detect Limit) 

nla indicates tbat spike recovery limits do not apply when 

0.00 
0.451 

0.00 
0.451 

sample concentration exceeds spike cone by a factor of 4 or more 

0.0270 mgll 
0.0760 mgll 

4.71 mgll 
18.9 mgll 

4.48 mgll 
18.1 mgll 

4.58 mgll 2.36 
18.5 mgll 1.99 

GENERAL ENGINEERING LABORATORIES 

94.2 
94.3 

89.5 
88.2 

91.6 
90.0 

PO Box 30712 • Charleston, SC 29417 • 2040 Savage Road • 29407 
(803) 556-8171 • Fax (803) 766-11}8 

o Printed on recycled paper. 

RWS 03/22/99 1649 

(90.0 - 110.) RWS 03122199 1636 
(90.0 - 110.) 

(80.0 - 120.) RWS 03/22/99 1512 
(80.0 - 120.) 

(0.00 - 20.0) RWS 03/22/99 1526 
(0.00 - 20.0) 
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CHAIN OF CUSTODY RECORD 
...9.-'103'1421, 

, 
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3 II 

Wl 

General Engineering L~q~ratories. Jne. 
2040 Savage Road .. 
Charleston. South Carolina 29407 
P.O. Box 30712 
Charleston. South Carolina 29417 
(803) 556-8171 
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• SlImp!!: was fillered and/or presuved 

-

"",., In ... , I R .... Y<d by, 
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Client Name/Facility Name 

CHAIN OF CUSTODY RECORD 
91DJfc-/-al 

SAMPLE ANALystS REQUIRED (x) _ Ule mnaricl aru 10 ify toeciflC ~ .. ds or methods 

B 
"1 I-I .1 I I I I I 

General Engineering Labora.tories. Inc .• 
2040 Savage Road f 
Charleston. South Carol iTt. ;07 
P.O. Box 30712 
Charleston, South Carolina 29417 
(803) 556-8171 

UK F or P in the bo .. es to indicate wttether 
• sample ..... filtered and/or preserved 

, 

Collected by/Company I ; 
1~1~1~11~ ~ 

h ~! .. ~ ~ 

! ~ fii 
a ~ t j ~ 
t~f~·tl!1 i~~il=!!~ 

t ~ \r 
':' ~-c: 

:Ii I @ --<; ." '-;11:a;::-~ 
~ tJ <l ~ :;:: ""C 

a-t 3QW; 
SAMPLEID I DATE 

ReUaq 'b d by: 

~~. 
by: (/ 

White = sample collector 

TIME 

!JUO 

)1./ '1 0 

IHf" 

3 

~ 
i~ 

I q 

t 
V; 

1j;9/~ I;; 0 I ~e«I7 by: 

Do": I n-: 

YeJlo ... = file 
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2-
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J 

'3 
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Remarks 

3 II 
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111 

3 II 
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, /. 
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nme: Rem.rb: 
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FEDERAL SAMPLE ~EIPT REVIEW 
Clicn;r-ErZA: . Rmivcd bY! 0:11.# 

GEL COOLER~ GEL POLY COOLER_. _ CLIENT COOLER__ OTHER __ 

. SA:'>IPLEREVIEW CRITERIA YES NO COM "-lENTS/QUALIFIERS 
1. Wf!re shipping ,.;;onl,:1incrs n.-..:civC\J inlJet :.md SQloJ? V I C,1I orai'""t M,n:l2'" if ;.I" , W:as the Shipmenl SCfCCn...-U fnlluwing the r.ldiochcmistry SUntl!)' 

\I omeedure (EPI SOP S·007)? 
Were the survey rcsuhs neg'llive'! 

Iv C,1I Pro;cct M,n:11'':' if No 
Arc :my of the s:lmpln idcnliliaJ by the client :1S ~ioactivc? 

If "cs. did client n~o"icJc RAD :Jcti"iIV? vr 
: 3. Were ch:lin oC CU5lo.Jy dOc.-umcnls included'? Iv 
l..t· Wcre choin of CUSlO<!y documerus completed properly? 

(Ink. sic:n,-J. m:lICt: cc~t:!inc!'!) 
5. Did ::all s:lmplcs cona-incr arrive int:.ct? (sclcd • unbroken)'? I . I C,1I Pro;..:t MOn:I2cr if No -
6. \Verc :111 sample conClincrs properly labeled? vi-
7. Were proper sOImplc conlainm received? vi-- I 

I S. Preserved s:lmplcs chcd:aI for proper pH? I + I 
I
' 9. Werc .omplcs preserved properly? I I II 

tr no. list 5::1m 10 &: lests -r-r 
LI.,.I-:-O. __ S-:-:h.,.iP_p_in.,.g~C_a.,.n_lO_in_cr_tc.,.m_pc_r.l_tU_'C_Ch_CC_k_ed...,.,',.,-_-,.,:--:----:-:-:=_+I_.....r-rI_+I __ T?,, ______ .... _ .....•. ___ .L 
: 11. Was shipping cOnl:lincr tcmpcr:uurc within specific;uinns (-1+2C) \ J- I O/"'" 1 
L ___ -1I~fn~o~.~C~o~II~Pro~·~~~El'~n.~e~cr~ __________ ~~-----_+--~t_ I_+~l~.~~·~'==~. __ ------------__ 

\Vere s41mples received within holding time'? I ,vt I 
i( ~o. C311 Projctc ~t:ma2er . 

12. 

13. \Vere "VOh,,·vials~·rr:e~-.oc Jie:ldspan? I vt" l 

I 

I 
I 

I 
14. ARCOC# IF REQUIRED I I I 
IS. SDGilIF REQUIRED lvi I 

SA . SEALS ATTACHED NSA· NO SEALS At I ACHED 



! .,/ FEDERAL SAMPLE .. " ..... ~EIPT REVIEW 
---------Clienl J f:.1 rZ.. ttr Received bY ..... "9=_ 

GEL COOLER_ GEL POLY COOLER_ 

SA;\IPLE REVIEW CRITERIA 
I. Were shipping C'onl:Jin.:rs r .. "l."civ .. 't.! inl:lci ;mcJ se:.1loJ? 

C;11i proTecl M:m:.12\.' if No , W:lS the Shipment scrt."t:'n&.."l.I following the r:.1cJiochemislry survey 
procedure (EPI SOP S·OO71? 

I Were the survey results nc:g:niv~'! 
ColI Proj= Mon,,,,cr if No 
Are :lOy of the s:lmplc:s icJcnliliaJ by the C'lien, as r.K.Iioactive? 
If yes. did dien, provid< RAD :>c.,ivi,v? 

I 3. Were c:h:a.in or cUSloJy cJoc:umcnls included? 

~. Were chain or cusloJy documents completed properly'! 
(Ink. sitned. mOitch conl:un~) 

5. Did :liJ s::amplcs container aoive int::acl'! (sc:lled • unbrokenr! 
Coil Proj= l'vtono.er if No 

6. Were :lJl sample cont:1iners prop:rly l:.1bclcc.J? 

I i. Were proper s::amplc conl::aincrs received'! 

8. Preserved s;1mplcs chcckaJ (or proper pH? 

9. Wcre somplc pree .. ed properly? 
If no. list s:lmpJC'S &. leslS 

I I O~ Shipping C'ont:!;iner t::mpcr.mm:: checkcd? 

I!. \V:.1S shipping: conl:1incr (cmpcr.:uure wilhin spccific:lIions (J.+2C) 
:-::-=-_:7'lf-,"",o,,-.;:,C_llI Pro"eel M::an:12et 

11...- \Vert: samples received lW'irhin holding time? 
if :"lo. C:.111 Project M:.1n:12et 

13. \Vere VOA yjab rre~!l( Ilc-:.dspace?"'" 

l~. ARCOC# IF REQUIRED 

15. SDG# IF REQUIRED 

~-J/ 

COOLER __ 

YES 1'0) 

vr 
V 

V 

V /1 
V-

I-'" 

1,/ ~, 
I,~ ! 
v~1 

" ---
V 
~ I 

I I I 
I II 
i i 
I 
IvI' I 

1+1 
1v1 I 

DOI.~ 
f\Turo """,!l;,..n. __ 

COMMENTS/QUALIFIE RS 

I 

--.. ---~-c 

REVIEW~ SA . SEALS A TI ACHED NSA - NO SEALS A 11 ACHED 

I 



GENERAL ENGINEERING LABORATORIES 
Meeting IOday's needs with a vision/or tomorrQloIi. 

Client: 

Contact: 
Project Description: 

Tetra Tech NUS,lnc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

cc: TETR00498 Report Date: April 06, 1999 

Sample ID 
LabID 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Parameter Qualifier Result 

V c!sti!e Org!lnics 
Ethylene Dibromide U ND 
TERT-BUTYL METHYL ETHER ND 
NAPHTHAlENE U ND 
Priority Pollutant Volatiles - 32 items 
I,I,I-TRICHLOROETHANE U ND 
1,I,2,2-TETRACHLOROETHAIIIE ND 
1,1,2-TRICHLOROETHANE U ND 
I,I-DICHLOROETHANE U ND 
I,I-DICHLOROETHENE U ND 
1,2-DlCHLOROBENZENE U ND 
1,2-DlCHLOROETHANE U ND 
1,2-DlCHLOROPROPANE U ND 
TRANS-I,2-D1CHLOROETHENE ND 
1,3-DlCHLOROBENZENE U ND 
1,4-DlCHLOROBENZENE U ND 
BENZENE U ND 
BROMOFORM U ND 
CARBON TETRACHLORIDE U ND 
CHLOROBENZENE U ND 
CHLORODWROMOMETHANE ND 
CHLOROETHANE U ND 
CHLOROFORM U ND 
BROMODICHLOROMETHANE ND 
D1CHLORODIFLUOROMETHANE ND 
ETHYLBENZENE U ND 
BROMOMETHANE U ND 
CHLOROMETHANE U ND 
METHYLENE CHLORIDE U ND 

: ZHTL02001 
: 99037-4-2-08 
: Water 
: 03119199 
: 03119199 
: Routine 
: Client 

DL RL 

1.00 1.00 
3.60 5.00 

0.600 5.00 

0.200 1.00 
0.500 1.00 
0.400 1.00 
0.400 1.00 
0.700 1.00 
0.400 1.00 
0.200 1.00 
0.200 1.00 
0.700 1.00 
0.300 LUG 
0.300 1.00 
0.300 5.00 
0.400 1.00 
0.200 1.00 
0.300 1.00 
0.300 1.00 
0.300 1.00 
0.700 1.00 
0.400 1.00 

1.20 5.00 
0.300 5.00 
0.300 1.00 
0.200 1.00 

1.20 5.00 

Units 

ugll 
ugll 
ugll 

ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
•• _n 
U",' 

ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 

Laboratory Certl6catioos 

STA'IE GEL EP1 
FL E87156181294 E87472187458 
NC 233 
SC 10120 10582 
TN 02934 02934 

Page lof3 

DF Analyst Date Time Batch M 

1.0 RMB 03125199 1737 145387 i 
1.0 
1.0 RMB 03125199 1737 145387 2 

1.0 RMB 03125199 1737 145387 I 
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 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

POBox 30712· Charleston, SC 29417 • 2040 Savage Road' 29414 111111m~1 IIIII~I 
(843) 556-8171 • Fax (843) 766-1178 

t) Printed on recycled paper. 
*9903742-08' 



GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a vision for tomorrow. 

Client: 

Contact: 
Project Description: 

Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

cc: TETR00498 Report Date: April 06, 1999 

SampleID 

Parameter Qualifier Result 

TETRACHLOROETHYLENE U 
TOLUENE U 
TRICHLOROETHYLENE (TC~ 
TRICHLOROFLUOROMETHANE 

NO 
ND 
NO 

NO 
VINYL CHLORIDE U NO 

XYLENES, TOTAL U NO 
CIS-I,3-D1CHLOROPROPENE U 
TRANS-I,3-D1CHLOROPROPBl!ffi 

NO 
NO 

Surrogate Recovery Test 

Brornofluorobenzene EDB-8260B 
Dibromofluoromethane EDB-8260B 

Toluene-d8 EDB-8260B 
Bromofluorobenzene MTBE-8260B 

Dibromofluoromethane MTBE-8260B 
Toluene-d8 MTBE-8260B 
Bromofluorobenzene NAP-8260B 
Dibromofluoromethane NAP-8260B 
Tolmme-d8 NAP-8260B 
BroDlofluorobenzene PPVOA-TETR 
Dibromofluoromethane PPVOA-TETR 
Toluene-d8 PPVOA-TETR 

M=Method 

MI 
M2 

: ZH1L02001 

DL RL Units 

0.700 1.00 ugll 
0.500 5.00 ugll 
0.600 1.00 ugll 

1.70 5.00 ugll 
0.400 1.00 ugll 

1.10 5.00 ugll 
0.300 1.00 ugll 
0.300 1.00 ugll 

Percent % Acceptable Limits 

86.6 (73.0 - 129.) 
96.0 (66.0-]]7.) 
80.4 (73.0 - 122.) 
86.6 (73.0 - 129.) 
96.0 (66.0 - 117.) 
80.4 (73.0 - 122.) 
86.6 (73.0 - 129.) 
96.0 (66.0-]]7.) 
80A (nO - 122.) . 

86.6 (73.0 - 129.) 
96.0 (66.0-]]7.) 
80.4 (73.0 - 122.) 

Method-Description 

EPA 8260B 
EPA 8260 

DF 

\.0 
\.0 
\.0 
\.0 
\.0 
1.0 
1.0 
\.0 

POBox 30712' Charleston, SC 29417 • 2040 Savage Road' 29414 

(843) 556-8l7l • Fax (843) 766-1178 

-0 Prinled on recycled paper. 

Laboratory CertirlC8tiOD5 

STATE GEL EPI 
A.. E87IS6IB7294 E874721874,S 
NC 233 
SC J0120 10582 
TN 02934 02934 

Page 20f3 

Analyst nate Time Batch M 

RMB 03125199 1737 145387 1 

*9903742-08* 



Client: 

Contact: 
Project Description: 

ce: TETR00498 

GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a visionjor lOI1l0rr0l1,~ 

Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

Report Date: April 06, 1999 

Sample ID : ZH1L02001 

M=Method Method-Description 

Notes: 
The qualifiers in this report are defined as follows: 
ND indicates that the analyte was not detected at a concentration greater than the detection limit. 

Laboratory Certifications 

STAlE GEL EPI 
FL E87156187294 E87472187458 
NC 233 
SC 10120 10582 
TN 02934 02934 

Page 30f3 

J indicates presence of ana1yte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 
U indicates that the ana1yte was not detected at a concentration greater than the detection limit. 
• indicates that a quality control analyte recovery is outside of specified acceptan~ criteria. 

his data report has been prepared and reviewed 
' ..... ''1n accordance with Genera] Engineering Laboratories 

standard operating procedures. Please direct 
any questions to your Project Manager, Valerie Davis at (843) 769-7391. 

Reviewed By 

--

lid; 

POBox 30712 • Charleston, SC 29417 • 2040 Savage Road· 29414 

(843) 556-8171· Fax (843) 766-1178 o Printed on recycled paper. 
"9903742-08" 
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CHAIN OF CUSTODY RECORD 

(, 

General Engineering Laboratories. Inc .• 
2040 Savage Road 
Charleston. South Carolina 29407 
P.O. Box 30712 
Charleston. South Car)[)lina 29417 

Client NameJFacility Name SAMPLE ANALYSIS R UlREO x ,. usc mnlrks ara to lot i'v SlXcific c ounds or methods Use For P in the boxes 10 indicate whether 
fQ I I I I I I I • sample was filtered anl!lIor pn:!leI'Yed 

I-:C,.-"oU:-ec-ted:-:-by--:::/CO=-m-pa-ny---------1 ~.~ ~ f B ~1 t _ t ~ i ~ . /)~ ql(,,) 
~ i ~~~ ~ U"~ i! ~ i . ~~ IV).3 

t----.---.----,r:r'" T:"~rl .. <.I 1 \; f· ~ ~l ... i if.. Ji • ~ ~ ..... ~ 
SAMPLEID nATE TIME ~~8~ ~ i ~ ~i i ~:ll i ~ ill ! ! ~ ~ a h ~ ~ Remar·ks 

-::}.I--ITLiJ2-Qol 7/1"h'l 1300 3 3 Ty, f) JUlh k 
O'lGL}1Dlbl ]/}IJ/tJ" 1'110 19 "2 '3 ; II I 

Oq GL,.,,()]..o J :r),q/?tI /32 1) ;; 123 
MGtMO 30 I I1.J~q/qlJ /345" q 12- ~ ? I . 
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3 
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GENERAL ENGINEERING LABORATORIES 
Meeting today '.~ l1eeds \1!ith a I'ision for romorrow. 

Client: 

Contact: 
Project Description: 

Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

cc: TETR00498 Report Date: April 09,1999 

SampleID 
Lab"iD 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Parameter Qualifier Result 

Volatile Orgaro.ieg 
Ethylene Dibromide U NO 
TERT-BUTYL METHYL ETHER NO 
NAPHTHALENE U NO 
Priority Pollutant Volatiles ~ 32 items 
I, I, I-TRICHLOROETHANE U NO 
1,1,2,2-TETRAClll.oROETIlAlIlE NO 
I,I,2-TRICHLOROETHANE U NO 
I,I-DICHLOROETHANE U NO 
I,I-DICHLOROETHENE U NO 
1,2-DICHLOROBENZENE U NO 
1,2-DICHLOROETIlANE U NO 
1,2-DICHLOROPROPANE U NO 
TRANS-I,2-DICHLOROETHENE NO 
1,3-DlCHLOROBENZENE U NO 
1,4-DlCHLOROBENZENE U NO 
BENZENE U NO 
BROMOFORM U NO 
CARBON TETRACHLORIDE U NO 
CHLOROBENZENE U NO 
CHLORODIBROMOMETHANEJ NO 
CHLOROETHANE U NO 
CHLOROFORM U NO 
BROMODICHLOROMETHANEJ NO 
DICHLORODIFLUOROMETfL(NE NO 
ETHYLBENZENE U NO 
BROMOMETHANE U NO 
CHLOROMETHANE U NO 
METHYLENE CHLORIDE U NO 

: ZHTL02201 (TRIP BLANK) 
_ nnn"OA" n1 
• ::77V.JO"l'V""V.L 

: Water 
: 0312'1J99 
: 03124199 
: Routine 
: Client 

DL RL 

1.00 1.00 
3.60 5.00 

0.600 5.00 

0.200 1.00 
0.500 1.00 
0.400 1.00 
0.400 1.00 
0.700 1.00 
0.400 1.00 
0.200 1.00 
0.200 1.00 
0.700 1.00 
0.300 1.00 
0.300 1.00 
0.300 5.00 
0.400 1.00 
0.200 1.00 
0.300 1.00 
0.300 1.00 
0.300 1.00 
0.700 1.00 
0.400 1.00 

1.20 5.00 
0.300 5.00 
0.300 1.00 
0.200 1.00 

1.20 5.00 

Units 

ugll 
ugll 
ugll 

ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugti 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 

DF 

1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
LO 
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 

POBox 30712' Charleston, SC 29417 • 2040 Savage Road' 29407 

(843) 556-8171 • Fax (843) 766-1178 

-0 Printed on recycled pa~r. 

Laboratory Certifications 

STATE GEL BPI 
fL E871561B7294 E874721874S8 
NC 233 
SC 10120 10582 

02934 02934 

Page lof3 

Analyst Date Time Batch M 

RMB 03129199 1546 145472 I 

RMB 03129199 1546 145472 2 

RMB 03129199 1546 145472 1 

*9903846-01" 



GENERAL ENGINEERING LABORATORIES 
MeeTing today's needs WiTh (I l-'isiOI1 for romorlm~: 

Client: 

Contact: 
Project Description: 

Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

cc: TETR00498 Report Date: April 09, 1999 

Sample ID 

Parameter Qualifier Result 

TETRACHLOROETHYLENE U 
TOLUENE U 
TRICHLOROETHYLENE (TC~ 
TRICHLOROFLUOROMETHANE 

NO 
ND 
ND 
NO 

VINYL CHLORIDE U ND 

XYLENES, TOTAL U NO 
CIS-1,3-DICHLOROPROPENE U 
TRANS-1,3-DICHLOROPROPHNE 

NO 
ND 

Surrogate Re(:overy Test 

Bromofluorobenzene EDB-8260B 
Dibromofluoromethane EDB-8260B 
Toluene-d8 EDB-8260B 
BroDlofluorobenzene MTBE-8260B 

Dibromofluoromethane MTBE-8260B 
Toluene-d8 MTBE-8260B 
Brornofluorobenzene NAP-8260B 

Dibromofluoromethane NAP-8260B 
Toluene-d8 NAP-8260B 
Bromofluorobenzene PPVOA-TETR 

Dibromofluoromethane PPVOA-TETR 

Toluene-d8 PPVOA-TETR 

M=Method 

MI 

M2 

: ZHTL0220 I (TRIP BLANK) 

DL RL Units 

0.700 1.00 ugll 
0.500 5.00 ugll 
0.600 1.00 ugll 

1.70 5.00 ugll 
0.400 1.00 ugll 

1.10 5.00 ugll 
0.300 1,00 ug/l 
0.300 1.00 ugll 

Percent % Acceptable Limits 

84.3 (73.0 - 129.) 
85.9 (66.0 - 117.) 
76.2 (73.0 - 122.) 
84.3 (73.0 - 129.) 
85.9 (66.0 - 117.) 
76.2 (73.0 - 122.) 
84.3 (73.0 - 129.) 
85.9 (66.0 - 117.) 
76.2 '"7'ln 1 .... ..,\ 

\, .... u- &4.4..) 

84.3 (73.0 - 129.) 
85.9 (66.0 - 117.) 
76.2 (73.0 - 122.) 

Method-Description 

EPA 8260B 

EPA 8260 

DF 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

POBox 30712· Charleston, SC 29417 • 2040 Savage Road' 29407 

(843) 556-8171 • Fax (843) 766-1178 -... "-... Pnnted on recyded paper. 

Laboratory CertificaUODS 

STATE Om.. EPl 
FL ES71S6I87294 E874721874lS 
NC 233 
SC 
IN 

HH20 
02934 

Analyst Date 

10582 
02934 

Page 200 

Time Batch M 

RMB 03129199 1546 145472 I 

'9903846-01' 



Client: 

Contact: 

Project Description: 

cc: TETR00498 

GENERAL ENGINEERING LABORATORIES 
Meeting today's Heeds with (1 \"is;ollfo/" lomorrml'. 

Tetra Tech NUS, Inc. 
794 South Military Trail 

Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

Report Date: April 09, 1999 

SampleID : ZHTL02201 (TRIP BLANK) 

M=Method Method-Description 

Notes: 
The qualifiers in this report are defined as follows: 

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

Laboratory Certifications 

STATE GEL BPI 
FL E87156187294 E87472187458 
NC 233 
SC 10120 10582 

029)4 02934 

Page 30f3 

] indicates presence of analyte at a concentration less than the reporting limit (RL) and greater 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 recovery is outside of specified acceptance criteria. 

his data report has been prepared and reviewed 
'~""-;, I accordance with General Engineering Laboratories 

standard operating procedures. Please direct 
any questions to your Project Manager, Valerie Davis at (843) 769-7391. 

'Reviewed By 

--
POBox 30712 • Charleston, SC 29417 • 2040 Savage Road' 29407 

(843) 556-8171 • Fax (843) 766-1178 
ft~ . t..,. Printed on recycled pa~r. 

*9903846-01' 
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tetr498(9901346{)8) 

GEOTECHNICAL SPREADSHEET 
Project Number: 
Sample Number: 
Boring Number: 
location: 

tetr00498 
9901346{)8 
NA 
NA 

GRAIN-SIZE ANALYSIS 

HYGROSCOPIC MOISTURE CONTENT DmRMINAnON 

Depth: 
Tested By: 
Date: 

weight of total olr dried sample= 88.4 
weight of container + alr-d~ed soI= 32.2 
weight of container + oven-d~ed soD= 26.16 
weight of container- 7.2 

weight of wot_ 6.04 
weight of oven-drled sol: 18.96 
weight of oIr-do1ed soI= 25 
hygroscopic molstt.n> correction foetor= 0.76 
weight of oven-drled sample for hydro. anal.: 67.18 

SIEVE ANAlYSIS 
weight of oven-drled sorilpIe= 67.18 

Sieve' WelghlRel. Weighll'aIIecI % PassIng 
4 7.81 fB.37 88A 

10 4Al 54.96 81.8 
20 3.37 51.59 76.8 
40 4A3 47.16 70.2 
60 4.21 42.95 63.9 

100 7.18 35.77 53.2 
200 6A2 29.35 43.7 
230 0.63 28.72 42.8 
pan 0.1 28.62 42.6 

HYDROMmR ANAlYSIS 
weight 67.18 
SG 2A5 

AC1UAl COMPOSnE 
nME READING TEMP. CORRECTION 

.2 1.019 21 0.00350. 
5 1.018 21 0.00350 

15 1.017 21 0.00350 
30 1.017 21 0.00350 
60 1.016 21 0.00350 

250 1.015 20 0.00375 
1440 1.014 21 0.00350 

j., 

UNKNOWN 
M. yates 
1130/99 

;. 

I • 

R 
1.01550 
1.01400 
1.01350 
1.01350 
1.01250 
1.01125 
1.01050 

& •• --- -

LENGTH K DIAMETER P 
11.3 ·0.01438 .D3413 39.0 
11.5 0.01438 .D2184 36.5 
11.8 0.01438 .01275 34.0 
11.8 0.01438 llO902 34.0 
12.1 0.01438 .oD645 . 31A 
12.3 0.01456 00323 2M 
]2.6 0.01438 .00134 26A 



GENERAL ENGINEERING LABORATORIES Laboratory Certifications 

Meeting today's needs with a vision/or tomorrow. STATI! GEL EPI 
A... E871!56187294 E874721874S8 
Ne 233 
SC 10120 10582 
TN 02934 02934 

Client: Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 

Contact: Mr. Arnold Lamb 
Project Description: CNC- Zone H UST (Cf068) 

cc: TETR00498 Report Date; February 01. 1999 Page lof3 

SamplelD : 09SLBOI03 
LablD : 9901346-08 
Matrix : Soil 
Date Collected : 01113199 
Date Received : 01113199 ..... 
Priority : Routioe 
Collector : Client 

Parameter Qualifier Result DL RL Units DF Analyst Date TIme Balch M 

Volatile Organics 
BTEXINAPIMTBE· 6 items 
BENZENE J 4.32 0.513 5.00 uglkg 1.0 RMB 01115199 1738 139880 I 
ETHYLBENZENE 5.12 0.308 5.00 uglkg 1.0 
1ERT-BlT1'YL METHYL ETHER NO 0.182 5.70 ugikg 1.0 
NAP! mlAUllffi 1 0.717 0.6~ 5.00 ~ ug/:tg 1.0 
TOLUENE J 4.27 1.07 5.00 I ugikg 1.0 
XYLENES. TOTAL U NO 0.285 5.00 • uglkg 1.0 

Organic Prep 
EVAPORAnvELOSS@ 105C 20.0 1.00 1.00 ~ 1.0 OJ 01115199 1605 139911 2 

Extractable Organics 
Po/yaronultic Hydrocarbon Compounds - IS items 
ACENAPHTHENE U NO 2000 -4170 uglkg 10. TSD 01121199 1813 139859 3 
ACENAPJITHYLENE U NO 1840 4170 ugikg 10. 
ANTHRACENE U NO 1100 4170 ugikg 10, 
BE.l\f7-C(A)ANTHRACE&"'m " t,'D 855 4iiO ugtir.g 10, u 

BENZO(A)PYRENE U NO 897 4170 ugikg 10, 
BENZO(B)fLUORANTHENE U NO 1780 4170 ugikg 10, 
BENZO(G,H,I)PERYLENE U NO 1020 4170 ugikg 10, 
BENZO(K)fLUORANTHENE U NO 1650 4170 ugikg 10. 
CHRYSENE U NO 684 4170 uglkg 10, 
DIB~A,H) ANTIIRACENE U NO 1040 4170 ugikg 10. 
fLUORANTHENE U NO 817 4170 ugikg 10, 
fLUORENE U NO 1430 4170 ugikg 10, 
iNDENO(i,2,3-uJjPYREN"E U NO 1000 4170 ugikg 10, 
PHENANTHRENE U NO 751 4170 ugikg 10. 
PYRENE U NO 901 4170 ugikg 10. 

GeneraJ Chemistry 
Total Roc, Petro, Hydrocarbons U NO 62.5 125 mgikg 1.0 AAT 01127199 1000 140704 4 

_ POBox 30712. Charleston, SC 29417 • 2040 Savage Road· 29414 

(843) 556-8171 • Fax (843) 766-1178 .9901346-08. o Printed tin recycled paper. 



Client: 

Contact: 

Project Description: 

ce: TETR00498 

GENERALENGmEERlNGLABORATO~ 
Meeting today's needs with a vision for tomorrow. 

Tetra Tech NUS, Inc. 
794 South Military Trail 

Deerfield Beach, Florida 33442 

Mr. Arnold Lamb 

CNC- Zone H UST (Cf068) 

Repon Date: February 01,1999 

. Sample ID :09SLBOI03 

.... bOratory Certincations 

STATE GEL EPI 
A. 00156187294 E87472181458 
NC 233 
SC 10120 10582 
1N 02934 02934 

Page 20f3 

Parameter Qualifier DL RL DF .4nslyot Date TIme Batch M 

The foDowing prep procedures .. ere performed: 
Volatiles 8260 High Level ' 
GClMS BaselNeutral Compounds . 

Surrogate Recovery 

"Z-Fluorobiphenyl 
itrobenzc~ 

-p-Terphenyl-d14 

Test 

M610-TETR 
M610-TETR 
M610-TETR 

Percent% 

0.00" 
0.00" 
0.00" 

BromoRuorobenzcne 
Dibromofluoromethane 
Toluene-d8 

BTEXINAP/MTBE-8260B 
BTEXINAP/MTBE-8260B 
BTEXINAP/MTBE-8260B 

98.1 
91.4 
75.9 

M~M.thod 

MI 
M2 
M3 
M4 
MS 

Notes: 

The qualifi ... in this repon are defined as foDows: 

Method-Description 

SW8468260B 

EPA3S50 
EPA8270C 
SWIS46 907iA 
EPAS03S 

Acceptable Limits 

(30.0 - 11 5.) 
(23.0 - 120.) 
(37.3 - 128.) 
(S+~- 154.) 
(If.4 - 136.) 
(72.1 - 137.) 

NO indicates that the analyte was not detected at a concentration greater than the detection IimiL 

--- .... 

RMB 01/15/99 139880 5 
AEJ 01115199 2130 139859 2 

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

U indicateslbat the analyte was not detected at a concentration greater than the detect/on limit 
" indicates Ibat a quality control analyte recovery is outside of speci~ed acceptsnce criteria. 

Data reported in mass/mass units is reponed 'as 'dry weight'. 

POBox 30712 • Charleston, SC 29417 • 2040 Savage Road • 29414 

(843) SS6-8J71 • Fax (843) 766-1178 "9901346-08-

'0 Prinled on recycled paper. 



GENERAL ENGINEERING LABORATORIES 
Meeting loday's needs with a vision/or tomorrow. 

Client: 

Contact: 
Project Description: 

cc: TETR00498 

Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, florida 33442 
Mr. Arnold Lamb 
CNC- .Zone H UST (CI'068) 

Report Date: February 01, 1999 

SampleJD :09SLBOI03 

M=l\1ethod 

This data report has beeD prepared and reviewed 
in accordance with General Engineering Laboratories 
standard operating procedures. Please direct 
any questions to your Project Manager, Valerie Davis at (843) 769-7391. 

Reviewed By 

.. 
( 

. POBox 30712' Charleston, SC 2941,1 • 2040 'Savage Road' 29414 

Laboratol')' Crrtificadons 

STATE GEL £PI 
Fl. E871S6I87294 £87472187458 
NC 233 
SC 10 120 10582 
1N 02934 02934 

Page 30f3 

_.-

(843) 556-8171 • Fax (843) 766-1178 .9901346-08. 

-0 Prinled on recycled ""per. 



Client: 

Contact: 

GENERAL ENGINEERING LABORATORIES 
Meeling loday's needs wilh a vision/or romorrow. 

Tetra Tech NUS. Inc. 
794 South Military Trail 
Deerfield Beach. Florida 33442 
Mr. Arnold Lamb 

Projecl Description: CNC- Zone H UST (CT068) 

cc: TETR00498 

Sample ID 
LabID 
Malrix 
Dale Collected 
Dale Received 
Priority 
Collector 

Repon Dale: February 01. 1999 

:09SLB0203 
: 9901346-09 
: Soil 
: 01113199 
: 01113199 
: Routine 
: Client 

·. '.'."~':' --.' ~,' 

LabontOl')' CerdficadoiiS-
STAlE GEL EPI 
FL £87156187294 E87472187458 
NC 233 
SC 10120 10582 
1N 02934 02934 

Page lof3 

.. ..,. 

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

Volatile Organics 
BTEXINAPIMTBE - 6 items 
BENZENE 19.2 
ETHYLBENZENE J 1.65 
!ERT-BUTYL METHYL ETIiER ND 

'- NA .. nmllA! FNIS J 1.51 
-TOLUENE 
XYLENES. TOTAL 

Organic Prep_ 
J 

10.5 
3.37 

EVAPORATIVE LOSS @ 105 C 12.0 
Extractable Orpnics 
Polyaromatic HyJrocotbon Compormds -15 iums 
ACENAPHTJIENE - U ND 

ACENAPHTHYLENE U ND 
ANTHRACENE U ND 
B~"f7&J)(A)ANTHRACENE U ND 
BENZO(A)PYRENE U ND 
BENZO(B)FLUORANTIIENE U ND 
BENZO(G,HJ)PERYLENE U ND 
BENZO(K)FLUORANTIIENE U ND 
CHRYSENE U ND 
D1BENZ(A.HJ ANTHRACENE U ND 
FLUORANTHENE U ND 
FLUORENE U ND 
INl>ENO(i,2.3-uJjPYRENE U ~"D 

PHENANTIiRENE U ND 
PYRENE U ND 

0.426 
0.256 
0.152 
80578 
0.890 
0.237 

1.00 

1820 
1670 
991 
m 
815 

1610 
925 

1500 
622 
944 
743 

1300 
M. 
70> 

682 
819 

---

5.00 ugiicg i.O 
5.00 ug/kg 1.0 
5.00 ug/kg 1.0 
5.00 

" 
uglkg 1.6 

5.00 I ug/kg 1.0 
5.00 • ug/kg 1.0 

1.00 WI'lI> 1.0 

.3790 ug/kg 10. 
3790 ug/kg 10. 
3790 ug/kg 10. 
3790 uglkg 10. 
3790 ug/kg 10. 
3790 ug/kg 10. 
3790 ug/kg 10. 
3790 ug/kg 10. 
3790 ug/kg 10. 
3790 ug/kg 10-
3790 ug/kg 10. 
3790 ug/kg 10. 
.~ 

___ n.._ 
10. iJI7V u."a.&. 

3790 ug/kg 10. 
3790 ug/kg 10. 

POBox 30712' Char1eston, SC 29417 • 2040 Savage Road' 29414 

(843) 55~171 • Fax (843) 766-1178 o P,; ..... on ...yded_. 

RMB OillS,'S9 1813 .-.nnnn. • 
'~:100U I 

OJ 01/15199 1605 139911 2 

TSD 01121199 1844 139859 3 

·9901346-09" 



GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a vision/or tomorrow. 

Client: 

Contact: 

Project Description: 

Telra Tech NUS, Inc. 

794 South Military Trail 

Deerfield Beach, Florida 33442 

Mr. Arnold Lamb 
CNC- Zone H UST(Cf068) 

cc: TETR00498 Repon Date: February OJ, 1999 

SampleID 

Qualifier 

The foUowing prep procedures .. ere performed: 
Volatiles 8260 High Level • 

GClMS BaseINeutral Compounds 

Surrogate Recovery 

2-Fluorobiphcnyl 
Nitrobenzene-dS 
p-Terpbenyl-d14 

Test 

M610-TETR 
M610-TETR 

M610-TETR 

:09SLB0203 

DL 

PerceDt~ 

0.00-
0.00-
103. 

Bromofluorobenzene 
Dibromofluoromethane 
Toluene-d8 

BTEXINAPIMTBE-8260B 

BTEXINAPIMTBE-8260B 
BTEXINAPIMTBE-8260B 

153. 
109. 
98.9 

M'cMethod 

MI 
M2 

M3 
M4 

Notes: 

----~----

The qualifiers in this repan are defined as follows: 

Method-Description 

SW846 8260B 

EPA3SS0 
EPA 8270C 
liI'A S03S 

RL 

Acceptable Umiis 

(30.0- lIS.) 
(23.0 - 120.) 

(37.3 - 128.) 
(S+'5 - 154.) 

(~.4 -136.) 
(721 - 137.) 

NO indicates that the anaIyte was nol detected ala concentration greatcr1han the detection lintit 

Labontory CertificatiOl11l 

STATE GEL EPI 
A.. 00156187294 E87472187458 
Ne 233 
SC 10120 10582 
'TN 02934 02934 

Page 20C3 

_ .. 
RMB OIlISI99 139880 4 
AE1 OIlISI99 2130 1398S9 2 

J indicates presence of anaIyte at a concentration less than the reporting lintil (RL) and greater than the detection \intil (DL). 

U indicales that the anaIyte was nol detecled at a concentration greater than the detection limit 

- indicates thai a quality control anaIyte recovery is ouiside oC specified acceptance criteriL 

Data reponed in mass/mass units is reponed as 'dry weighl'. 

POBox 30712 - Charleston, SC 29417 • 2040"Savage Road· 29414 

(843) SS6-8171 • Fax (843) 766-1178-9901346-09-o Prinled on recye~ pa.per. 



GENERAL ENGINEERING LABORATORIES 
Meeting loday's needs with a vision for tomorrow. 

Client: 

Contacc 

Project Descriplion: 

cc: TETR00498 

Tetra Tech NUS. Inc. 
794 South Military Trail 

Deerfield Beach. Florida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

Report Date: February 01. 1999 

SamplelD :09SLB0203 

M=Method 

This data report has been prcparccl and reviewed 
in accordance with GenenIl Engineering Laboratories 
standard operating procedures. Please dirccI 

Meth~-Descriptign 

any questions to your Project Manager, Valerie Davis at (843) 769-7391. 

JQQo.:~Ck 
Reviewed By 

.. 
( 

POBox 30712' Charleston, SC 29417 • 2040 Savage Road' 29414 

(843) 556-8171 • Fax (843) 766-1178 

(; Printed on recycled paper. 

Laboratory Ctrtlncatlons 

STA'IE GEL EPI 
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SC 10120 10582 
"IN 02934 02934 

Page 30f3 
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GENERAL ENGINEERING LABORATORIES Laboratory Ctrtificadons 
Meeting today's needs with a vision for tomorrow. STATE GEL £PI 

FL E87156187294 E874721814S8 
NC 233 
SC 10120 10582 
1N 02934 02934 

Cliene Tetra Tech NUS,lnc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 

Contact: Mr. Arnold Lamb 
Project Description: CNC- Zone H UST (Cl'068) 

ce: TEJ'R00498 Report Date: Febnuuy 01, 1999 Page 100 

SamplelD : 09SLB0303 
LablD : 99Q1346-10 
Matrix : Soil 
Date Collected : 01113199 
Date Received : 01113199 .. -.. 
Prioriiy : Routine 
Collector : Client 

Parameter Qualifier Result DL RL Units DF Analyst Date TIme Batcb M 

Volatile Organics 
BTEXINAPIMIBE - 6 items 
BEN=l'Ill U NO 0.464 5.00 uglkg 1.0 
ETHYLBENZENE U NO 0.278 5.00 uglkg 1.0 
TERT-BIITYL METHYL ETIiFB NO 0.165 5.15 uglkg 1.0 
NAPlmlA' pq; U NIl 0.628 5.00 ... ugltg 1.0 
'TOLUENE U NO 0.968 5.00 I uglkg 1.0 
XYLEN,ES, TOTAL ' U NO 0.258 5.00 • uglkg 1.0 

OrganIePrep 
EVAPORATIVE LOSS @ lose 13.0 1.00 1.00 WI'lI> 1.0 

Extractable Orcanlcs 
Po/yaromolic Hydrocnrbon CompoIlNil- IS itDns 
ACENAPIITHENE U 
ACENAPHTHYLI!NE U 
AN'IliRACENE U 
BENZ-O<AlAJ'ITHR . .o\CE.1\IE U 
BENZO(A)PYRENE U 
BENZO(B)FLUORANTHENE U 
BENZO(G,HJ)PERYLENE U 
BENZO(K)FLUORANTHENE U 
CHRYSENE U 
DIB~A,H) ANTHRACENE U 
FLUORANTHENE U 
FLUORENE U 
It,'DEt-.lO(l~-CD)PYREh"E U 
PHENANTHRENE U 
PYRENE U 

NO 184 ,383 uglkg 1.0 
NO 169 383 uglkg 1.0 
NO 101 383 uglkg 1.0 

""" ~ .. 383 uwkg 1.0 .. ~ IO.J 

NO 82.3 383 uglkg 1.0 
NO 163 383 uglkg 1.0 
NO 93.5 383 uglkg 1.0 
NO 152 383 uglkg 1.0 
NO 62.8 383 uglkg 1.0 
NO 95.4 383 uglkg 1.0 
NO 75.1 383 uglkg 1.0 
NO 131 383 uJikg 1.0 
riD 92.3 383 uglkg 1.0 
NO 68.9 383 uglkg 1.0 
NO 82.7 383 uglkg 1.0 

" , 

POBox 30712' Charleston, se 29417 • 2040 Savage Road' 29414 

(843) 556-8171' Fax (843) 766-1178 

-0 Primed (IQ ~led paper. 

RMB 01115199 1847 139880 I 

OJ 01115199 1605 139911 2 

TSD 01121199 1916 139859 3 

11100 I 
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Client: 

ContacC 

Project Description: 

cc: TEfR00498 

GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a vision/or tomorrow. 

Tetra Tech NUS, Inc. 
794 South Military Trail 

Deerfield Beach, Rorida 33442 

Mr. Arnold Lamb 
CNe- Zone H UST (CT068) 

Report Date: February 01,1999 

SampleJD : 09SLB0303 

L8boratory Certincadons 

STAlE GEL EPI 
R. ES1156J81294 E874121874S8 
NC 233 
SC 10120 10582 
1'N 02934 02934 

Page 20f3 

Parameter Qualifier DL PL DF Analyot Date TIme Batch M 

The following prep procedures were performed: 
Volatiles 8260 High Level ' RMB 01115/99 139880 4 
GClMS BaselNeutral Compounds Am 01l15J99 2130 139859 2 

Test PerceDt~ Surrogate Recovery 
-~---'----.- ._ .. Acceptable Limits 

2-Ruorobiphenyl 
litrobenzene-dS 

'"-po Terphenyl-d14 

.Bromofluorobenzene 
Dibromofluorome[hane 
Toluene-cl8 

M .. Metbod 

M.l 
M2 

M3 
M4 

NOleS: 

M610-TETR 63.1 
M610-TETR 59.2 
M610-TETR 86.6 

BTElUNAPIMTBE-8260B 97.0 
BTElUNAPIMTBE-8260B 102. 
BTElUNAPIMTBE-8260B 84.2 

Metbod-DescriptiOD 

SW8468260B 

EPA3SSO 

EPA8270C 
EPA503S 

(30.0 - 11 5.) 

(23.0 - 120.) 
(37.3 - 128.) 

(53: - 154.) 
(614-136.) 

nil - 137.) 

The qualifier> in this report are defined as follows: 

ND indicates that the anaIyte was not deteeted at a concentration greater than the detection limiL 
J indicates presence of anaIyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 

U indicates that the anaIyte was not detected at a concentration greater than the detection UmiL 

• indicates that a quality control anaIyte recovery is outside of specified acceptance criteria. 

Data reported in mass/mass units is reported as 'cit)' weight' • 

. POBox 30712' Charleston, SC 29417 • 2040 Savage Road' 29414 

(843) 556-8171 • Fax (843) 766-1178 *9901346-10* o Pri ..... on n:cyckd p'p". 



Client: 

Contact 
Project Description: 

cc: TE1R00498 

GENERAL ENGINEERING LABORATORIES 
Meeting loday's needs with a vision/or tomorrow. 

Tetra Tech NUS. Inc. 
794 SoUlh Military Trail 
Deerfield Beach. Florida 33442 
Mr. Arnold Lamb 
CNC· Zone H UST (CT068) 

Report Date: February 01. 1999 

SamplelD : 09SLB0303 

M~M.tbod Method-Descriptl~!! 

Laboratory Ccr1ffiations 
STATE GEL EPI 
R. £87156187294 E87472187458 
NC 233 
SC 10120 10582 
TN 02934 02934 

Page 30f3 

------------~-------------------------
This data repon has been prepared and reviewed 
in accnrdance with General Engineering Laboratories 
standard operating procedures. Please direct 
any questions to your Project Manager. Valerie Davis at (843) 769-7391. 

Reviewed By 

I 

( 

. POBox 30712· Charleston, SC 29417 • 2040 Savage Road· 29414 

.. -

(843) SS6-8171 • Fax (843) 766-1178 "9901346-10* o Prin"" ... ..cyd<d paper. 



Oient: 

Contact: 
Project Description: 

, 
GENERAL ENGINEERING LABORATORIES 

Meeting today's needs with a vision for tomOTrol«_ 

Tetra Tech NUS,lnc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

STAn: 
FL 
NC 
SC 
"IN 

GEL 
E87156187294 
233 
10120 
02934 

EPI 
E87472J874S8 

10582 
02934 

cc: TETR00498 Report Date: February 01 .. 1999 Page lof2 

SamplelD 
LablD 
~..!tri~ 

Date Collected 
Date Received 

Priority 
Collector 

:09SLB0903 
: 9901346-12 
: SoiJ 
: 01113199 
.: 01113199 
: Routine 
:Cien! 

Parameter QuaHfjer Result DL RL Vults DF Aaalyst Date TIme Batch M 
------- ----------------- --------.- •.. -

Orgaulc Prep 
EVAPORATIVE LOSS @ 105C 

General Cbemistry 
'Total Organic Carbon 

MI 
M2 

Notes: 

22.0 

41100 

The qualifiers in lhia report are defined as follows: 

1.00 

345 

. Metbod-Descrlptlon 

EPA 3550 
EPA 415.1 Modified 

1.00 wtlll> 1.0 OJ 

800 mg/kg 1.0 LS 

# 

l • 

NO indicates that the anaIyte was not detected at a concentration greater than the detection limiL . 

01115199 1605 

01128199 1448 

J indicates presence of anaIyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 
U indicates that the analyte was not detected at a concentration greater than the detection limiL 
• indicates that a quality corurol anaIyte recovery is outside of specified aa:eptanee criteria. 

Data reported in mass/mass units is reported as 'dry weight' • 

. PO BOl< 30712' Cbarleston, SC 29417 • 2040 Savage Road' 29414 

(843) 556-8171' Fax (843) 766-1178 .9901346-12. 

o Printed on recycled paper. 

139911 I 

140209 2 

---



GENERAL ENGINEERING LABORATORIES 
Meeting todiry's needs with a vision/or tomorrow. 

Client: 

Contact: 
Project Description: 

cc: 'IETR00498 

Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

Repon Date: February 01, 1999 

SamplelD :09SLB0903 

M=Method 

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

Method-Description 

any questions to your Project Manager, Valerie Davis at (843) 769-7391. 

\{)~Dc--' 
Reviewed By 

.. 
{ 

POBox 30712' Charleston, SC 29417 • 2040 Savage Road' 29414 

lAboratory Certifications 

STAn; GEL EPI 
A. E87156187294 £81472187458 
NC 233 
SC 10120 10582 
1N 02934 02934 

Page 20f2 

....... 

(843) 556-8171 • Fax (843) 766-1178 "9901346-12. o Prim<d on _ J'OPC<. 



Client: 

Contact: 

GENERAL ENGINEERING LABORATORIES 
Meeting loday's needs with a vision/or tomorrow. 

Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield BeaCh, Rorida 33442 
Mr. Arnold Lamb 

Project Description: CNe- Zone H UST (CI'068) 

ce: TETR00498 Report Date: Februuy 01, 1999 

SamplelD : 09SLBOSOI 
LablD : 9901346-13 
Matrix : Soil 
Date Collected : 01113199 
Date Received : 01113199 
Priority : Routine 
CollCClOt' : Client 

Laboratory Certifications 

STATE GEL EPI 
R. E87156187294 £81472187458 
NC 233 
SC 10120 10582 
TN 02934 02934 

Page lof3 

--.-
Parameter Quall6er Result DL RL Units DF Analyst Dale TIme Batch M 

Volatlle Organics 
BTEXINAPIMTBE - 6 items 
BENZENE 6.22 0.518 5.00 ugikg Lei RMB Oiii8i99 i409 i39SS0 i 
ETHYLBENZENE 7.90 0.311 5.00 uglkg 1.0 
I'ERT-BlITYL METIJYL ETIiEH NO 0.184 5.75 uglkg 1.0 

........... NAPHnlAl ENE , 0832 0.702 S.OO 
" 

ugIkg I.Il 
TOLUENE 7.32 1.08 5.00 I uglkg 1.0 
XYLENES, TOTAL J 1.31 0.288 5.00 • uglkg 1.0 

Organic Prep 
EVAPORATJVEWSS@ IOSC 10.0 1.00 1.00 wt'lI> 1.0 OJ 01115199 1605 139911 2 

Extractable OrganIcs 

Po/yaromatic HyJrocari1on Compounds - 15 ilenU 
ACENAPH'J'HENB 1950 710 .1480 uglkg 4.0 TSD 01/21199 2020 139859 3 
ACENAPIITHYll!NE U NO 653 1480 uglkg 4.0 
ANTHRACENE 2870 389 1480 uglkg 4.0 
BE.1I.,'ZO{A)ANTHRACENE 5910 303 1480 ug./kg 4.0 
BENZO(A)PYRENE 4810 318 1480 uglkg 4.0 
BENZO(B)FLUORAN'IllENE 5820 630 1480 uglkg 4.0 
BENZO(G,HJ)PERYLENE 2010 361 1480 uglkg 4.0 
BENZO(K)FLUORAN'IllENE 4090 586 1480 uglkg 4.0 
CHRYSENE 6250 243 1480 uglkg 4.0 
DIBENZ(A,H) ANlHRACENE U NO 369 1480 uglkg 4.0 
FLUORANTHENE 11600 290 1480 uglkg 4.0 
FLUORENE 1640 50s 1480 uglkg 4.0 
INl>ENO(I,2,3-uJ)PYRENE 2330 3Si i480 

___ 11_- AR 
U!!'''I! ~.u 

PHENANTHRENE 11200 266 1480 uglkg 4.0 
PYRENE 11200 320 1480 uglkg 4.0 

'" 

. POBox 30712' Charleston, SC 29417 • 2040 Savage Road' 29414 

(843) 5S6-8171 • Fax (843) 766-1178 .9901346-13. 

o Pri""" .. "")'<I<d ........ 



I 
I 

Client 

Contact 
Project Description: 

ce: TE1R00498 

GENERAL ENGINEERING LABORATORIES 
Meeting coday's needs with a vision/or Tomorrow. 

Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 

CNC- Zone H UST (CI"068) 

RepoR Date: Fcbrulll)l 01, 1999 

SampleJD :09SLBOSOI 

Laboratory CertUladons 

STATE GEL EPI 
R. E81156181294 00472187458 
NC 233 
SC 10120 10582 
1N 02934 02934 

Page 200 

Parameter Qualifier Result DL RL Units. DF Analyst Date TIme Baldi M 

The (aU owing prep procedures were performed: 
Volatiles 8260 High Level' 
GClMS BaselNcutrnJ Compounds 

Surrogate Recovery 

2-Fluorobiphenyl 
Nitrobenzcne-d5 
p-Terphcnyl-d14 
BromofJuorobenzene 
Dibromofluoromcthane 
Tolucnc-d8 

M=Metbod 

Ml 
M2 
M3 
M4 

Notes: 

Test Percent~ 

M61()'TETR 76.2 
M61()'TETR 70.2 
M61()' TETR 95.3 
BTEXINAPIMTBE-8260B 120. 
BTEXINAPIMTBE-8260B 78.7 
BTEXINAPIMTBE-8260B 79.6 

Metbod-Descriptlon 

SW8468260B 
EPA 3550 
EPA8270C 
EPA 5035 

1be qualifiers in this repeR are defined as follows: 

A"""ptable Limits 

(30.0 - 115.) 
(23.0 - 120.) 
(37.3 - 128.) 
(5t"! - 154.) 
(/f.4 - 136.) 
(72.1 - 137.) 

NO indicates that the analytc was not detected at a concentration greater than the detection limit 

"-
RMB 01115199 139880 4 
Am 01115199 2130 139859 2 

J indicates presence of anaIytc at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 
U indicates that the anaIytc was not detected at a concentration greater than the detection limit 
" indicates that a quality control analytc recovery is outside of specified acceptance criteria. 

Data reponed in mass/mass units is reponed,as 'dry weight'. 

POBox 30712' Cbarleston, SC 29417 • 2040 Savage Road' 29414 

(843) 556-8171 • Fax (843) 766-1178 "9901346-13" 

-0 Priftied on recycled paper. 



Client: 

Contact: 
Project Description: 

cc: TETR00498 

GENERAL ENGINEERING LABORATORIES 
Meeting loday'S needs with a vision for tomorrow. 

Tetra Tech NUS,lnc. 
794 South Military Trail 

Deerfield Beach, Rorida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (cr068) 

Report Date: February 01, 1999 

Sample ID :09SLB0501 

Method-Description 

This data report has been prepared and reviewed 
in accordance' with General Engineering Laboratories 
standard operating prncedures. Pi .... direct 
any questions to your Project Manager, Valerie riavis at (843) 769-739\. 

WOJ'~ A~~ 
ReviewcdBy 

..... 
POBox 30712 • Charleston. SC 29417 • 2040 Savage Road • 29414 

(843) 556-8171 • Fax (843) 766-1178 o Frio...! on ..cyded pope<. 

Laboratory Certific:adons" 

STATE GEL EPI 
R. E87156187294 E874721814S8 
NC 233 
SC 1012<) 10582 
TN 02934 02934 

Page 30f3 

_.-

*9901346-13* 



GENERAL ENGINEERING LABORATORIES Labol'1ltory Crrdncadca: 
Meeting today's needs with a vision/or tomorrow. 

Client: 

Contact: 
Project Description: 

Tetra Tech NUS, Inc. 
794 South Milila1y Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (Cf068) 

cc: TETR00498 Report Date: Februtll)' 01, 1999 

SamplelD 
LablD 

Dale Collected 
Date Received 
Priority 
Collector 

Parameter QuaDfier Result 
---'-----

Volab1e Organics 
BTEXINAPIMTBE • 6 i,.".. 
BENZENE 33.5 
ETHYLBENZENE J 2.56 
TERT-BUTYL METHYL ETHEl/. NO 
NAPHTIiALENE J 1.44 
TOLUENE 17.4 
XYLENES, TOTAL S.16 

Organic Prep 

The following prep procedures .. ere performed: 
Volables 8260 Higb Le.d 

:09SLB0403 
: 9901346-20 
: Soil 
: 01113199 
: 01113199 
: Routioe 
: Client 

DL 

0.4S0 
0.270 
0.160 
0.610 
0.940 
0.250 

PerceDi~ 

Bromofluorobenzene 
Dibromofluoromethane 
Toluene-d8 

BTEXINAPIMTBE-8260B 137. 

M-Method 

M1 
M2 

BTEXINAPIMTBE-8260B lOS. 
BTEXINAPIMTBE-8260B 97.9 

Method-DescrIption 

SW8468260B 
EPA 5035 

RL Units 

S.OO uglkg 

S.OO uglkg 
S.OO uglkg 
S.OO ~ uglkg 
5.00 I uglkg 
5.00 • uglkg 

Acceptabie Limits 

(53.5 - 154.) 
(63.4 - 136.) 
(721 - 137.) 

STATE GEL EPI 
FL E871S6IB7294 E81412J874S8 
NC 233 
SC 10120 10582 
TN 02934 02934 

Page lof2 

.. -
DF AIIalyst Date TIme Batdl M 

1.0 RMB OIlIS/99 1922 139880 I 
1.0 
1.0 
1.0 
1.0 
1.0 

01121199 . 139880 2 

. POBox 30712 • CbarlestoD, SC 29417 • 2040 Savage Road· 29414 Imo III 
(843) SS6-817J • Fax (843) 766-1178 "9901346-20* 

'0 Printed on rec)'l:led paper. 



Client: 

Contact: 
Project Description: 

cc:TETR00498 

GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a vision/or tomorrow. 

TctnI Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, Horida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

Report Date: February 01, 1999 

SamplelD :09SLB0403 

M=Method Method-Description 

Notes: 
The qualifiers in this repon are defmed as followS: 
ND indicates that the analytc was not detected at a concentration greater than.the detection limit. 

.... bo ... tory CerdflClltions 

STA'IE GEL EPI 
FL £87156/87294 E874721874S8 
NC 233 
SC 10120 10582 
'IN 02934 02934 

Page 2 of2 

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

U indicates that the analyte was not detected at a concentration greater than the detection IimiL 
• indicates that a quality control analyte recovery is outside of specified acceptance criteriL 

:a reponed in mass/mass units is reponed as 'dry weight'. 

This data repon has been prepared and reviewed 
in accordance with General Engineering Laboratories 
standard opaating procedures. Please direct 
any questions to your Project Manager, Valerie Davis at (843) 769-7391. 

Reviewed By 

~ .. 

" { 

POBox 30712· Charleston, SC 29417 • 2040 Savage Road· 29414 

(843) 556-8171 • Fax (843) 766-1178 "9901346-20* o Prin"" 00 IOCY"1od poper. 
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, ,'~ \., 'CHAIN OF CUSTO~CURJJ 
Page"",-+- of -.,..~ .' .. , \l'· , ,q~ O~ .. ' 

General Engineering Laboratories, InC: 
2040 Savage Roael [ 
Charleslon, South Carolina 29407 
P,O, Box 30712 
Charleston, South Carolina 29417 
(803) SS6-8171 

:;''':~~Ic.i-l2 ~ 1 'f"'-''''f.~ T""\" '" ..,..;-" 
u. p or P III !he .ues to illdlclte wfIeIhef 

.. ump1e wu fllla'cd -VOl" pruaved 

Remarks ~'l)-
.1 

,\ 

~.~ AT""\o-'~ tJv' tit l· r'I'~¥l;f" fl il i~~' v: 
SAMPLEID DAii TIME hn·~~ If I ~ d d !LJ i! ! ~ Ill! ~ g 

~. ~~7¢'3 HJ."'f1. o'1S'r' l". X '. '>,.,~" ' 1-~1EK71"1TSE.. 

-41 ¢l.S1.S9,S/S'3 ... / pcta.>" ,t let ' X '.>(}( X 
\ .... 

.~ 

i 
.'j 

~~ .. 

" ,.' '. , 

~ ~$t.~913 dil/O '1,.'1 ' ' ~ l( 

~ ~B¢3~3 . /015' ~ l/- . X .>c. 
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A 
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CHA1N OFCDSTODYRECORl[) , 
. .... '" . ~ 

Client NamelFllCility N,me . '. ,.... SAMPIJ! A1iAi;YSIS1iiiOUlREI) il. _ ........... ., 

. ""'"""~ t L c. ~c. •... I." .' .. ~.' f .'\-1 1( I I . . I. I t 
III 

IfI!!~ III' nthodI 

General Engineering) ~"prnlnt •. .":. 
2040 Savage Road 1 
Charleston, South d. _ ... 13 29407 
P.O. Box 30712 
Charleston, South Carolina 29417 
(803) SS6·8171 

u. F or P I" !he box'eli to Indlc:lIe 'Ifhether • . 
Tl • umpIe w.I filtered a!I4for preservecl 

. oJ-tO. rt Nl ~.' .~. .'j lr =1 . I I a a . 
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CHECKLIST 
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FEDERAL SAMPLE 
ClientTtTL 

EIPT REVIEW " 1,~1qq 
Received bY..lo-.-:..r"'''-t-'_-_-_ Datcff 

GEL COOLER_ GEL POLY COOLER_ CLIENT COOLER __ OTHER 

SAMPLE REVIEW CRITERIA YES NO COMMENTS/QUALIFIERS 
I. Were shipping conlain~rs n .. "\:civcll intact and sealed~ 

V 
.--

C.II project Mona •• r if No 
2. WOlS the Shipment screened following the radiochemistry survey v' procedure (EPI SOP S-O(7)? 

Were the survey results ncgalivc"? 
1/ 

V-
Call I'r<!iect Manaoer if No 
Are any of the samples idcnliliaJ by Ihe client as radioactive? Iv Ir ves. did client provide RAD octivitv? I 

3. Were chain of custody documcnls included? 
V-

I-

4. Were chain of custody documents completed properly? 
V I---(Ink. signed. match containers) . 

5. Did aU sampics container arrive iniact? (sca.icd • unbroken)? 
V V 

Call Proiect Mana.or if No 
6. _Were all sample containers properly labeled? v-: l- .-
7. Were proper sample containers ~cived? V , 
8. Preserved. samples checked for proper pH? - (I , "..- "\ 
9. Were samples preserved properly? -- )J~);l Ir no. list samples & tests 

I 10. Shipping container tcmpenllure checked? V 
II. Was shipping container temper-nuTe within spccific31ions (4+2C) 

V -- ~-Ir no. Call Project Mana~ 
12- Were samples received within holding time? }v r 

. 
ir No. Call Project Man.ocr 

13. Were VOA yills rrelt, "r ~ .. dsp.ce? ie--
14. ARCOCt IF REQUIRED 

) 

IS. SDGIIIF ~UIRED Iv ~ G-/7)(;,CX 

~~ 
7\Q1\.~ DATE~ REVIEW ~ SA - SEALS ATTACHED NSA - NO SEALS ATTACHED' 

l I· 



.,-.... ; ... 
,,~ 

ii"·;~~~;f1~~~··z~·· ----,-'------------------------'---------------. 

:t c,"";zdNDU3TRIAL ~.~,:~~CEIPT REV:.~j8frz 

GEL COOLER __ GEL POLY COOLER__ CLIENT COOLER__ OTHER __ 

SAMPLE REVIEW CRITERIA VES Nn COMMENTS/QUALIFI ERS 
J. Were shippin~ conlainers receiyecJ inIaC! and se:det.l'? 

" 
V- I 

Coli project MOI1:lI!<f if No 
2. Is 'he shipment identified os RADIOACTIVE .. dlor from a DOE site 

l V-or subconlOin .. ( ... .., list in EPI SOP S-007)? 
If YES. was the shipment screened following the radiochemistry 

'V V-survey procedure (EPI SOP 5-(07)7 
Were the survey results negative? 

V C.II ProjCCl M.noeer ir No •. 
3. Were ch.3.in or custody documents included? 

y I--
4. Were chain of eustody documents completed properly? 

V Hnk. si.ned. match containers) . Did aii sampics container anivc intact? (sealed. unbroken)? V ~. 

Call ProiCCl Mana.er if No , . . . 
6. Were .n sample cont •. incrs properly I.beled? ; V 

""" 7. Were proper sample containers received? I 
V'" -

8. Preserved s.mples checked ror proper pH? 
, ..... - () ') , 

9. Were samples preserved properly? -1~l>/~ If no. list s.mples Ie tests '-10. Shi pping conuainer lempcrat~re checked'! 
.... r 

II. Was shipping container temper:uure wilhin specifications (4+2C) \. ,-Et"_ -If no. Call Project Manager. 
12- Were samples received within holding time? v: ~ I 

if No. Call Proiect M.na" .. 
13; Were VOA vials Crtt_ 9.' I}t8dsp8ce'l ~ ---

n 
~ 1rtJ~~j,() DATE 1/;3/93-R~.~ SA· SEALS A1TACHED NSA· NO SEALS A1TACHED 

I I ( 

-;: . 



CERTIFICA TE OF ANALYSIS 



Client: 

Contact: 

GENERAL ENGINEERING LABORATORIES 
Meeting today's /leeds with a vision/or tomorrow. 

Telrn Tech NUS,lnc. 
794 South Military TI1IiI 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 

Project Description: CNC- Zone H UST (CT068) 

cc:TETR00498 

Sample ID 
LatID 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Report Date: February 08, 1999 

:09SLB0403 
: 990i565·04 
: Soil 
: 01119199 
: 01120199 
: Routine 

: Client 

Laboratory Certifications 

STATE GEL EPI 
A. E81156187294 E8747218745' 
NC 233 
SC 
1N 

!0l20 
02934 02934 

Page lof2 

-------_._-._.- _. _. --.. -----------
Parameter Qualifier Result 

Organic Prep 
EVAPORATIVEWSS@ 105C 15.0 

Extractable Orcanics 
Polyaromatic Hydrocarbon CCHnpounds -15 items 

ACENAPHTHENE U ND 
ACENAPHTHYLENE U NO 
ANTHRACENE U NO 
BENZO(A)ANTHRACENE U NO 
BENZO(A)PYRENE U NO 
BENZO(B)A..UORANTHENE U NO 
BENZO(G,H,I)PERYLENE U NO 
BENZO(K)A..UORANTHENE U NO 
CHRYSENE U NO 
DIBENZ(A,H) ANTHRACENE U NO 
rLUORANTtiENl! U ND 
A..UORENE U NO 
INDENO(I,2,3-CD)PYRENE U NO 
PHENANTHRENE U NO 
PYRENE U NO 

The fonowlng prep procedures were performed: 
. GC/MS BaselNeutral Compounds 

Surrogate Recovery 

2-F1uorobiphenyl 
Nitrohenzene-d5 

Test 

M610-TETR 
M610-TETR 

DL 

1.00 

18800 
17300 
10300 
8040 
8430 

16700 

9560 
15500 
6430 
9760 
7680 

13400 
9450 
7060 
8470 

Percent% 

0.00* 
0.00* 

RL Unils 
.--------. 

1.00 wt% 

39200 ug/kg 
39200 ug/kg 
39200 ug/kg 
39200 ug/kg 
39200 ug/kg 
39200 ug/kg 

39200 ug/kg 
39200 ug/kg 
39200 ug/kg 
39200 ug/kg 
39200 ug/kg 
39200 ug/kg 
39200 ug/kg 

39200 ug/kg 
39200 ug/kg 

Acceptable timils 

(30.0 - 115.) 
(23.0 - 120.) 

DF 

1.0 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

POBox 30712 • Charleston, SC 29417 • 2040 Savage Road· 29407 

(843) 556-8171 • Fax (843) 766-1178 

-0 Printed on recycled paper. 

Analyst Dale Time Batch M 

OJ 01120199 1550 140228 I 

}CB 01122199 2234 140222 2 

CPU 01121199 2400 140222 1 

II~~I~ I~III~ 
*9901565-04* 



Client: 

Contact: 
Project Description: 

cc: TETR00498 

GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with Q visiol1 for tomorrow. 

Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, Rorida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

Report Date: February 08, 1999 

SamplelD : 09SLB0403 

Surrogate Recovery 

p-Terphenyl-dI4 

Test 

M610-TETR 

Percent% Acceptable Limits 

0.00* (37.3 - 128.) 

Laboratory Certincations 

STATE GEL EPI 
FL £87156187294 E87472187458 
NC 233 
SC 10120 10582 
TN 02934 02934 

Page 20f2 

-_ .. __ ._--_._._--------------------_._._ ...... _ .. -- .. _-------
M=Method Method-Description -_ ...... _ .. _-- --- .... _- -_._-
MI 
M2 

,,JOles: 

The qualifiers in this report are defined as follows: 

EPA 3550 
EPA 8~7OC 

ND indicates that the analyte was not detee-ted at a concentration greater than the detectJon limit. 
J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 
U indicate~ that the analyte was not detected at a concentration greater than the detection limit . 

.. indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

Data reported in mass/mass units is reported as • dry weight' . 

TIris data report has been prepared and reviewed. 
in accordance with General Engineering Laboratories 
standard operating procedures. Please direct 
any questions to your Project Manager, Valerie Davis at (843) 769-7391. 

Reviewed By 

POBox 30712 • Charleston, SC 29417 • 2040 Savage Road· 29407 

(843) 556-8171 • Fax (843) 766-1178 

~ Printed on recvcled paper. 

*9901565-04" 
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CHAIN OF CUS10DY RECORD 
~a /'\ J 5~S=';: PageLofL 
-, 'w ( 

I 
Client Name/Facility Nam"e J I I SAMPLE ANALYSIS R,UlRED ~X).\I!leremaJ'kI_toriryrc:ific 
Z~U /'JL!S} G Iv C ,I I I I I I I I I I I I"'" , iQ --r-

- - -., ~ ~ , '" i ';l:::1?= ~ m ~:;J 
Collected by/Comp ~ ~ ~ st.. ~ n- :E 'I 0 

'nds or mefhcds --. 

General Engineering Laboratories, Inc. 
2040 Savage Road 
Charleston, South Caroli; ;07 
P,O, Box 30712 
Charleston, South Carolina 29417 
(803) 556-8171 

Use F or P in the boxes to indkatt whether 
• sample Will fil~ and/or I~ 

}UI'\I\~:> R_~_\ tI/TTNUS ~ 1 I i it ~ c.::!-I I ! i .; ~ , , 
...,J, cr.. III~ U 8 j oJ < t.;1 t.;1 ~tIl • ~ 

SAMPLEID DATE TIME ~~~i! ~ i ~ h i ~i i' ~! ~ ~ ! ~! J Remarks 1'),1).,1,' 
l~ b \1 --€JI -zH-Tl.¢9fSV'1 (1"I(ct'1 oJ'3\> iol '" P 3 Trlf' Eh",J,:-

¢LfSLf!> 17,s'f 'I 

.03 45LB¢if<1Lf II 

.ot ' < 

¢6sJ,..($t!5¢6 1\ 

-$f 6SJ-i¥~¢4 'I 

..o:r ¢6SJ.B.¢g>¢ I 

--tt ¢65Lf3¢~¢f3 
-rf1 ¢6SJ..S¢ V-¢r 

~J/ %SJ..f>¢'¢? 

ID ¢65 J--J31g:¢ 'f 

""""-by' 

1\ 

11 

,. 
II 

II 

I 

l~br1121~t~/ 
~Ite = sample colledor 

o\?YO 

p~l~ 

VI1ID ~1~ 'IJ 
,/a; I" tf 
il/3D i"''-' t 
p..30 I .... '" 1./ 

N~ I"'· !f 
'l 

ISIC IJIL, 8-
/S115" I 11'1 1 I 

Dole: TImo: 1_ by: 

}l 
:3 

3 

3 

3 

3 

i-it1rln~~;c: Abb:tPk' 
Yellow = me Pink = with report / 

I 

\ 

l 

I 

I 
I 

I 

it 

RoIInquJohod by: 

,~ J~J n;i{Jcl 
...... n.: 

,1-

1 
.'7 

3 .v... 

,~ 

Do", I TIme: I R ........ by: 



COOLER RECEIPT CHECKLIST 

II 



Clienl-rt=:l!L 

FEDER~L SAMPLE RECEIPT REVIE"V 
Received bY#- D~le 

GEL COCLER~ GEL POLY rn{"\ICu 
...... >,J '-' ....... ' __ CLIENT COOLER __ OTHER 

SA:\IPLE REVIEW CRITERIA VF_" ~) COM:'>I ENTS/OUA LI FIE RS 
\. \V<:rc shipping containers n .. "l:civt..-.J Inlact .lOt.! sealr.:tJ? V~ 

Call oroicct M::m:u!cr if ~o , 
W::a5 the Shipment scrccn\..y rullowing the r;u.liochcmislry survey 

omcedurc (EPI SOP S-007l? Ve-

I Were the survey rcsul15 ncg.lIlVc'! 1,/ I.-C::1l1 Proicel M:anaecr if No 
Are .my o( the samples it.lcnliliC'fJ hy the; client i1$ rndioactive? 

V If Yes. did clien. nrovide RAO o"ivi.v? 
3_ Were chain of custody documcnls included? vI--
4. Were chain of custody documcnlS completed properly? ~.A (ink. si2ned. rmnch conl~ncrsi 
5_ Did :111 samples container illTive inl:Jct? (se:lIcd • unbroken)? 

C:>II Pro;ect Mon ..... if No l.; 

6. Were ;111 sample containers properly 10lbcled'? 
V 

;- \Verr; proper sample contilincrs received? v1 
8. Preserved samples checked [or proper pH1 -r-I (I ) 

1
9. Were samples prcservctl properly? -r- _ )o1{ tr no. list s:lmpl~ & leslS 

i 10. Shipping container lcmpcr.llurc checked? IV'! I 
. II. \V:u shipping ccnl:aincr temperature within spccitic:nion.!i (.t.+:!C) ~ LJ'L I , If no. Coil Proiec. M.n.....-. 

j 12. \Verl: samples received within 
if :-10. Coli Proiec. ~Iono.er 

holding time? vt { I 
i 13. \Vere VOA vials rre~_pr l1eadspace? l-V I I ...... 
f 14. ARCOC. IF REQUIRED I- I i , 
I 15_ SOC; IF REQUIRED I vf j GToro?ec,J I 1 

OAT!:: 
I~q /qq 
'f'flll I ( .. , SA . SEALS A IT ACHED 



Certificate of 
Analysis 

Q",mt~rra Incorporated 
5307 Industritzl Oak, Boulevard. Suitt 160 
Austin, TtxIlS 78735 

512892-6684 Dim: 
512892-6652 Fax 

ANALYTICAL REPORT 

PROJECT NO. CTO-068 

CNC-ZONB H UST 

Lot #: 19C300160 

VALKRIE DAVIS 

General Engineer Laboratory 

/ Sandra L. Green 
Project Manager 

April 2. 1999 

tJeuanterra 

Amnican Council of ITllkpmtlmt Lttboratorin 
International AssocUltion of Environmental usting 14boratorks QUA_Un 



GENERAL ENGINEER LABORATORY 

Client Sample ID: 09GLMOI0l 

GC Volatiles 

Lot-Sample # ... : I9C300160-003 Work Order # •.. : 
Date Sampled ... : 03/19/99 13:10 Date Received .• : 

CT56TI01 
03/30/99 
03/30/99 
15 :26 

Prep Date ...... : 03/30/99 
Prep Batch # ... : 9090371 
Dilution Factor: 1 

PARAMETER 
Methane 

NOTE (5) : 

Analysis Date .. : 
Analysis Time •. : 

Method .....•... : RSK SOP-175 

RESULT 
450 B,B 

REPORTING 
LIMIT 
0.50 

B Method blank conwninalion. The associated method blank conrains dlc target analylC at a reportable level. 

E Estimated result. Result concentration exceeds the calibration range. 

" 9 " 

Matrix ......... : WATER 

UNITS 
ug/L 



GENERAL ENGINEER LABORATORY 

Client Sample ID: 09GLMOIOl 

GC Volatiles 

Lot-Sample # ... : I9C300160-003 Work Order # ... : 
Date Sampled ... : 03/19/99 13:10 Date Received .. : 

CT56T201 
03/30/99 
03/30/99 
16:16 

Prep Date ...... : 03/30/99 
Prep Batch # ... : 9090371 
Dilution Factor: 100 

PARAMETER 
Methane 

:lOTB (8) : 

Analysis Date .. : 
Analysis Time .. : 

Method ......... : RSK SOP-175 

RESULT 
7200 B,D 

REPORTING 
LIMIT 
50 

B Method blank contaminalion. The associated method blank contains the target analyre at a reportable level. 

o Result was obtained from the analysis of a dilution. 

. 1 0 . 

Matrix ......... : WATER 

UNITS 
ug/L 



Lot-Sample # ... : 
Date Sampled ... : 
Prep Date ...... : 
Prep Batch # ... : 

GENERAL ENGINEER LABORATORY 

Client Sample ID: 09GLM0301 

I9C300160-004 
03/19/99 13:45 
03/30/99 
9090371 

GC Volatiles 

Work Order # ... : 
Date Received .. : 
Analysis Date .. : 
Analysis Time .. : 

CT56W101 
03/30/99 
03/30/99 
15:32 

Dilution Factor: 1 

PARAMETER 
Methane 

NOTE (Sj : 

Method ....•.... : RSK SOP-175 

RESULT 
180 B,B 

REPORTING 
LIMIT 
0.50 

B Method blank contamination. The associated method blank contains the wiet anaIyIC at a reportable level. 

E Estimated result. Result concentration exceeds the calibration range. 

. 1 1 . 

Matrix ......... : WATER 

UNITS 
ug/L 



Lot-Sample # ... : 
Date Sampled ... : 
Prep Date ...... : 
Prep Batch # ... : 
Dilution Factor: 

PARAMETER 
Methane 

NOTE(S) : 

GENERAL ENGINEER LABORATORY 

Client Sample ID: 09GLM0301 

I9C300160-004 
03/19/99 13:45 
03/30/99 
9090371 
3 

GC Volatiles 

Work Order # ... : 
Date Received .. : 
Analysis Date .. : 
Analysis Time .. : 

CT56W201 
03/30/99 
03/30/99 
16:22 

Method ......... : RSK SOP-175 

RESULT 
160 B,D 

REPORTING 
LIMIT 
1.5 

B Method blank contamination. The associated method blank conlains the target anaJyte at a reportable level. 

o Result was obtained frOm the analysis of a dilution. 

• 1 2 • 

Matrix ......... : WATER 

UNITS 
ug/L 



GENERAL ENGINEER LABORATORY 

Client Sample DO: 09GLM0601 

GC volatiles 

Lot-Sample # ... : I9C300160-005 Work Order # ... : 
Date Sampled ... : 03/19/99 14:40 Date Received .. : 

CT570101 
03/30/99 
03/30/99 
15:38 

Prep Date ...... : 03/30/99 
Prep Batch # ... : 9090371 
Dilution Factor: 1 

PARAMETER 
Methane 

NOTE iSj : 

Analysis Date .. : 
Analysis Time .. : 

Method .....•... : RSK SOP-175 

RESULT 
400 B,B 

REPORTING 
LIMIT 
0.50 

8 Method blank contamination. The associated method blank contains the target anaIyre at a reportable level. 

E Estimated result. Result concentration exceeds the calibration range. 

. 1 3 . 

Matrix ......... : WATER 

UNITS 
ug/L 



GENERAL ENGINEER LABORATORY 

Client Sample ID: 09GLM0601 

GC Volatiles 

Lot-Sample # ... : I9C300160-005 Work Order # ... : 
Date Sampled ... : 03/19/99 14:40 Date Received .. : 

CT570201 
03/30/99 
03/30/99 
16:28 

Prep Date ...... : 03/30/99 
Prep Batch # ... : 9090371 
Dilution Factor: 100 

PARAMETER 
Methane 

NOTECS) : 

Analysis Date .. : 
Analysis Time .. : 

Method ......... : RSK SOP-175 

RESULT 
4000 B,D 

REPORTING 
LIMIT 
50 

B Method blank contamination. The associated method blank contains the target anaJyte al a reportable level. 

D RelSuli was obtained from the analysis of a dilution. 

. 1 4 • 

Matrix ......... : WATER 

UNITS 
ug/L 



Client: 

Contact: 

GENERAL ENGINEERING LABORATORIES 
Mt't'ting '01 lay 's n('('lis lI'j,I, a l'isiol! for IOIl/Orrm\,. 

Tetra Tech NUS, Inc. 

794 Soulh Military Trail 

Deerfield Beach, Aorida 33442 
Mr. Arnold Lamb 

Project Description: CNC· Zone H UST (CT068) 

cc: TETR00498 

SamplelD 

LablD 
Matrix 
Date Collected 

Date Received 
Priority 
Collector 

Report Date: February 01, 1999 

: ZH1LOO201 
: 9901346-19 
: Water 

: IIn4l98 

: 01113199 
: Routine 
: Client 

-----------_. __ ._------

Laboralory Certifialions 

STATE 
FL 
NC 
SC 
11'< 

GEL 
E811~6187294 

233 
10120 
02934 

EPI 
[87472/87458 

10582 
02934 

Page lof2 

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

Volatile Organics 

BTEXINAPIMTBE - 6 items 
BENZENE U 
ETHYLBENZENE U 
TERT-BUTYL METHYL E1llEH 

NAPHTHALENE U 
TOLUENE U 
XYLENES, TOTAL U 

Surrogate Recovery Test 

ND 0.300 
ND 0.300 
ND 3.60 
ND 0.600 
ND 0.500 
ND 1.10 

Percent" 

Bromofluorobenzene 

Dibromofluoromethane 
Toluene-d8 

BTEXINAPIMTBE-8260B 
BTEXINAPIMTBE-826OB 
BTEXrN'APloo.IDE·826GB 

94.4 
78.6 

M=Method Method-Description 

MI SW8468260B 

Notes: 

Tne quaiificrS in this report a..-e defined as follows: 

5.00 ugll 

5.00 ugll 
5.00 ugll 

5.00 ugll 
5.00 ugll 

5.00 ugll 

Acceptable Umits 

(60.2 - 139.) 

(70.6 - 1S2.) 
(68.4 - 135.) 

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

1.0 RMB 01116199 1908 
1.0 
1.0 
1.0 
1.0 
1.0 

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

iJ indicates that the ana1yte was not detected at a concentralion greater than the detection limit 

* indicates that a quality control ana1ytc recovery is outside of specified acceptance criteria. 

Data reported in mass/mass units is reported as 'dry weight' . 

POBox 30712· Charleston, SC 29417 • 2040 Savage Road· 29414 

fR4J\ 55fi-R171 • Fax (843) 766-1178 *990 1346-19* 

139932 I 



Clienl: 

Contact: 
Project Description: 

cc: TETR00498 

GENERAL ENGINEERING LABORATORIES 
,tkl'lillg I(lday's 111'ed.\' 1\';(11 (/ l"isiol! for /Oll/O'TOII". 

Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (cr068) 

Report Date: February 0 I, 1999 

Sample ID : ZH1LOO201 

M=Method 

This data repon has been prepared and reviewed 
in accordance with Genera1 Engineering Laboratories 
standard operating procedures. Please direct 

Method-Description 

any questions to your Project Manager, Valerie Davis at (843) 769-7391. 

Reviewed By 

POBox 307 I 2 • Charleston. SC 29417 • 2040 Savage Road· 294 I 4 

fR4Jl 556-8171· Fax 184J) 766-1178 

Laboralory Certifications 

STAn: GEL EPI 
A. E81)16ll!7294 E8141li81458 
NC 233 
sc 10120 10582 
1N 02934 02934 

Page 20[2 

*990 1346- I 9" 
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CHAIN OF CUST08~CORD 
q~ol-6~y, 

General Engineering Lat( :ries. Inc. 
2040 Savage Road !, 
Charleston. South Carolina 29407 
P.O. Box 30712 
Charleston. South Carolina 29417 
(803) 556·8171 

SAMPLE ANAL YSPEQiJIRED (J.) :...!I~-~ ~ 10 lpCCify ...anc ~~ t!I: .1!IeIhodI __ I Ule P Of P I .. dIe.,m 10 indil:.~ ...tIcther 

--'-t-'-I~!-'-+-'-If-'-+-'--'!-'-+-'-I!-'-+-'-I""'~--'-t-'-I • wnple WM filtered and/or Pf'Csef"oIed 

'1 J 11\'d l J! i ~J i 
( i ~ II d ~ II ! ! i , 1 i~ ~I g SAMPLEID Remarks 

-a. jlSSL8f/J'1¢3 J-I'3-Cf1 07sr l : ~ .( ~, , , , ,.~riX7M-rnE.. 

\ 

~ ~L8¢1S'3 ... as" k 

~ ¢::tSL~913 (ffYO 

~ ~&?»3 /fJ15" 
. ¢q5L8t1t1rf3 1tfJ'l 

"X 

)( I , 

X 
1. 
x 

Ix1lc~1 IX 
K 
)c. 

k 

i;'s~ !a 
I ~L.~ \ III( . . . . . . . . . 

¢35L.s¢'i1-. 1'f30 

1)(1 1 1 X. . . . . 

>< X 
I :::A'H~3SJ.$N~O /1/30 

I ;usJ.1JfrIfPS /S'/O 

. 
. X I I I I 11A-ttf'-e LX 

X X 

x X -I ~tJ$fJ3 I,S"/O 

;3SIM~ . 
X -, , , , ., , , , , , , . -, , , , , 

-. ..-0 1_.,. 
I . 

¢3£.~~"1 I!!~> x 

I~:::~ ;Z;' 
(7 WhIle. ample eoI\echlr 

A 

_- - ,..-0 I~"~'" /J ViJ-"M V71.J: !aJ,.,NI',j }../.k.btll. 
YlIIow • ftte II'Ink • willi report 7 

x 
ReIIs:; , , 1.1tr. 

Dr.:.1 rn-= -1-' 
'1'-'1'19 II T.·cd 

\Iote. I ~. I Il...t .... to, • 

f. 
-, l' 

1),',,\1)' , 

) 

" . ..-
~ .' 

&"-/,-

I 
·d, 

'I.) 

:v 

'If 

I 
~'I 

,:'v 



" 

eHAIN OF CUSTODY RECORD 
Page~of~ 

SAMPLE ANALYSI$ REQUIRED hl . UJe mMrIIl _ 10 lDlICif' 'Ir~ compound. Of mc:thoda 

.s/C··· ~~ f 

'1io.1C N ~ I 
tL SAMPLE ID DAm r:ME 1~1~1~ ~ i 

11'1 ti/TL. ~jf,4 ~/.~l,\f~ II~ 

•• E" '.,.: -. ,..-0 1_..,. 

II 1111 

I i rl , i ~ It ~I ~ III 
I J 

III ! ! 
x 

a.,114'7 • ..,.: 

t 
;;; I jll~~ u ,~ II. 
Ii. t,) b 

....L.. 

- 1..-0 ~"'''''''' }?)-m/?/3 I~ ... ~; ~'/I,.~rJJ;wr-kit~ , "':tJ< !/.J;V 
te .. .dimple mllectol~ YeIM" _file .. ,_ .. with report 

....., 

General Engineering Laboralories. Inc. 
2040 Savage Road 
Charleston, South Carolina 29407 
P.O. Box 30712 
Charleston, Soulh Carolinu 29417 
(803) 556-8171 

u. for P in the bou~~ 10 illldicile whether 
.. sample was fillef'ed IndI,rw pteSCl'\led 

Remarlks 

l1Te(7i"1TI3 f. 

n-1 .......... ",' 

.~ 

. 



Client: 

Contact: 

GENERAL ENGINEERING LABORATORIES 
Meeting loday's needs with a vision/or romanow. 

Tetnl Tech NUS,lnc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 

Project Description: CNe· Zone H UST (CT068) 

cc: TETR00498 

SampleID 
LabID 
Mattix 
Dale Collected 
Dale Received 
Priority 

Collector' 

Report Date: February 04, 1999 

:ZHRLOOIOI 
:9901~1 

: Water 

: 01114199 
: 01114199 
: Rounne 
. Clieat 

Labol'1ltory Cerdfkadons 

~A'IE GEL EPI 
FL E871S6l81294 E874721874S8 
NC 233 
SC 10120 10582 
1N 02934 02934 

Page lof2 

---..• - ... ---
Parameter Qualifier Result DL RL Urtils OF Analyst Date TIme Batcb M _ ... _. __ ._ ... __ ._--------

Volatile Organics 
ltTEXiNAPiMTiiE - 6 items 
BENZENE 
::rHYLBENZENE 

U 
U 

NO 
NO 

TERT-BUTYL METHYL ETHER NO 
NAPHTHALENE J 1.37 
TOLUENE U NO 
XYLENES, TOTAL U NO 

Extractable OrgaDics 
PolyaromatU: Hydrocarbon Compounds - / S i~ms 

0.300 
0.300 
3.60 

0.600 
O.SOO 

1.10 

5.00 ugll 1.0 SLG 01119199 1700 
5.00 ugll 1.0 
5.00 ugll 1.0 
5.00 ugll 1.0 
5.00 ugll 1.0 
5.00 ugll 1.0 

ACENAPHTHENE U NO 2.31 10.5 ugll 1.0 JPA 01122199 1957 
ACENAPHTHYLENE U 
ANTHRACENE U 
BENZO(A)ANTHRACENE U 
BENZO(A)PYRF.NE U 
BENZO(B)FLUORANTHENE U 
BENZO(G.H,l)PERYLENE U 
BENZO(K)FLUORANTHENE U 
CHRYSENE U 
DIBENZ(A.H) ANTIIRACENE U 
FLUORANTHENE U 
FLUORENE U 
INDENO(I.2.3-CD)PYRENE U 
PriEN AJ"''tlniffii't'E .. 

u 

PYRENE U 
Geoeral Cbemistry 
Total Rec. Peb'O. Hydrocarbons 

NO 1.37 10.5 ugll 1.0 
NO 2.42 10.5 ugll 1.0 
NO 2.94 10.5 ugll 1.0 
NO 2.10 10.5 ugll 1.0 
NO 4.94 10.5 ugll 1.0 
NO 2.63 IO.S ugll 1.0 
NO 2.73 IO.S ugll 1.0 
NO 2.31 10.5 ugll 1.0 
NO 2.31 10.5 ugll 1.0 
NO 3.26 10.5 ugll 1.0 
NO 2.21 10.5 ugll 1.0 
NO 3.57 10.5 ugll 1.0 

, on ,n < .. _n , n 
1.0:7 lU.J "IS" •• v ND 

NO 2.63 10.S ugll 1.0 

10.3 1.22 2.00 mgll 1.0 

POBox 30712 • Charleslon. SC 29417 • 2040 Savage Road' 29407 

(843) 556-8171 • F"" (843) 766-1178 o Prinled on recyded paper. 

AA T 02/01/99 1000 

"9901446-01· 

140142 I 

140060 2 

141158 3 

1III 11m III 0 



Client: 

Contact: 
Project Description: 

cc:1ETR00498 

GENERAL ENGINEERING LABORATORIES 
Meeting coday's needs with a vision/or romorrow. 

Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, florida 33442 
Mr. Arnold Lamb 
CNC· Zone H UST (CT068) 

Report Date: February 04, 1999 

SampleJD : ZHRLOOIOI 

Labonlory Ce:rtificadons 

STATE GEL EPI 
FL EB71S6187294 E8747211!74S8 
NC 233 
SC 10120 10582 

02934 

Page 20f2 

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

The fonowing prep procedures were performed: 
GClMS BaselNeutral Compounds 

Surrogate Recovery Test Percent% 
... ---~~ ~~- -.~~~~~~-~~--

2·Auorobiphenyl 
Nitrobenzene..dS 
p·Terphenyl-d14 
BroDlofluorobenzene 
Dibromofluoromethane 
Toluene-d8 

M~Metbod 

MI 
M2 
M3 
M4 

Notes: 

M610-1ETR 72.2 
M610-1ETR 74.4 
M610-1ETR 77.0 
BTEXINAPIMTBE·8260B 112. 
BTEXINAPIMTBE·8260B 107. 
BTEXINAPIMTBE·8260B 117. 

Method·DescriptiOD 
---------.---

SW8468260B 
SW8468270C 

SW·8469070 
CDA'l1llO:1n ..... .-.. .......... 

The qualifiers in this report are dermed as follows: 

Acceptable limits 

(41.1· 107.) 
(35.3· 108.) 
(36.6· 110.) 
(60.2· 139.) 
(70.6· 152.) 
(68.4· \35.) 

NO indicates that the anaJyte was not detected at a concentration greater than the detection limiL 

ES 01119199 1245 140060 4 

J indicates presence of anaJyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 
U indi-sates that the anaJytc was not detected at a concenaation greater than the detection limiL 
• indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

This data repon has been prepared and reviewed 

in accordance with General Engineering Laboratories 
standard operating procedures. Please direct 

any questions to your Project Manager, Valerie Davis at (843) 769·7391. 

J~D~-
Reviewed By 

POBox 30712 • Charleston. SC 29417 • 2040 Savage Road' 29407 

(843) 556-8J7i • Fax (843) 766-1178 

"" ", Printed on recycled paper. 

*990 1446-0\* 
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APPENDIX E 

AQUIFER CHARACTERIZATION GRAPHS 



r- f'\- "- ~~-
C1 ient: CLEAN I Company: E/A&H 

Location: NAS CHARLESTON I Project: 2908-OI!J450 

-c::: ....... 
~ 

s:: 
QI 

NBCH666001 Rising Head Slug Test 

I I I 10. L~II-r'-~!llr'-TlITIr'-r!-r'-T-rl-r'-~--

e 1. 
QI 
() 
as -g. 
1/1 .... 
~ 

« « « I 0.1 I I 6. 
O. 

I I I'" I. 

12. 18. 
Time (min) 

24. 30. 

DATA SET: 
6660IAIS.ADT 
01/16/95 

AQUIFER MODEL: 
Unconfined 

SOLUTION METHOD: 
Bouwer-Aice 

TEST DATA: 
HO-L71t 
rc - 0.OB333 It 
rw • 0.3333 It 
L • B. It 
b - 12. It 
H - B. It 

PARAMETER ESTIMATE~ 
K • 0.0004346 It/min 
yO - O. 70B6 It 

AOTESOLV 



Cl ient: CLEAN Company: E/ A&H 

Locat ion: NAS CHARLESTON Pro:lect: 2908-0(1450 

r-lBCH666001 Falling Head Slug Test 

10. EL r' rrTT....,r-rrrTT..-r-.--r-r-,-"T"-r-T--.--.~ 

- 1. .... .... -.... 
&:: 
III 

8 
III 
CJ 
CG -~ rn ... 

0.1 ~ 

0.01" I I' ,I" .' , I, '" 
o. 8. 16. 24. 32. 40. 

Time (min) 

DATA SET: 
6660IFAL.AGT 
01/16/95 

AQUIFER MODEL: 
Unconlinell 

SOLUTION METHOD: 
Bouwer-Aice 

TEST DATA: 
HO-1.71t 
rc - 0.OB333 It 
rw - O. 3333 It 
L - B. It 
b - 12. It 
H - B. It 

PARAMETER ESTIMATES: 
K - 0.0003523 It/min 
yO - 0.5417 It 

~ 6,- ~ AGTESOL\i 



APPENDIXF 

SOIL LEACHABILITY MODEL 



IN-SI r 0 SOIL RISK EVALUATION 

Site Data 

SITE ID# COUNTY Charleston 
FACILITY NAME Site 9, Building 654 

STREET ADDRESS Charleston Naval Complex, North Charleston, SC 

Soil Risk Evaluation Data 
Figure 

TPH o mg/kg 
Sci! % SAND (Estimated) 44.7 % 
Soil % CLAY (Estimated) 30.5 % 
Worst Case Benzene 0.0335 mg/kg Cs 

Soil Analyses 

Natural Organic Carbon Content 41100 mg/kg foc 

Average Annual Recharge 25 cm Hw 

Distance from highest Soil 

Impact to water tabie 45 em L 

Bulk Density of Soil 1.525 g/cc Bd 1 

Wetting Front Suction -25 cm Hf 2 
Soil Hydraulic Conductivity 1.99E-06 cm/sec Kf 3 
Porosity 0.475 decimal % «l> 4 

Residual Water Content 0.09 decimal % Wr 5 

List possible human exposure pathways from surface soil. 
Soil leaching to lIroundwater - oft-site irlflestion or irriflational use of shallowgroundwater. 

1 of 1 



89 Leachability -chry Benzene Calc 

SOIL LEACHABILITY MODEL FOR BENZENE 
RISK-BASED CORRECTIVE ACTION FOR PETROLEUM RELEASES 

SITE INFORMA TlON'r::-,---:--::--::-::---:-::-:-___________ -, 
Site: Site 9, Building 654 

Location: Charieston Naval Complex, North Charleston, SC 

REFERENCES: Site 9, Building 654 

INPUT: 

(1) SCDHEC, RBCA For Petroleum Releases, January 1998, Appendix B, Figure 1. 
(2) SCDHEC, RBCA For Petroleum Releases, January 1998, Appendix B, Table 2. 
(3) SCDHEC, RBCA For Petroleum Releases, January 1998, Appendix B, Input Parameters. 
(4) SCDHEC, RBCA For Petroleum Releases, January 1998, Appendix B, Tablel. 
(5) SCDHEC, RBCA For Petroleum Releases, January 1998, Appendix B, Figure 2. 
(6) SCDHEC, RBCA For Petroleum Releases, January 1998, Appendix B, Figure 3. 
(7) SCDHEC, RBCA For Petroleum Releases, January 1998, Appendix B, Figure 4. 
(8) SCDHEC, RBCA For Petroleum Releases, January 1998, Appendix B, Figure 5. 

coe Chemical of Concern 
Bd Soli Bulk Density (1) g/cm3 

Crsbl Risk Based Screening Level mg/q 
Cs Concentration of coe in soli mglkg 

OAF Dilution/Attenuation Factor (2) unltless, 

foe Organic Carbon Content in Soil mg/kg 

H' Henry's Law Constant (4) unitlessl 

Hf Wetting front suction head (always negative) (5) cm 
Hw Average Annual Recharge (3) cm 
Kf Soli HydrauliC Conductivity emfs 

Koc SolllWater Partlonlng Coefficient (2) ml/gl 
L Depth between soli sample with cm 

greatest COC concentration to groundwater. 

<l> Porosity (7) unitless 

tl/2 Biodegradation "half life" (2) daysl 
TPH Total Petroleum Hydrocarbons, EPA Method 3550 mg/kg 

Wr Resld ual Water Content (8) volume fraction 

1 of 3 

BENZENE 
1.525 

0.005 

0.0335 

8 

41100 

0.23 

-25 
25.00 

1.99E.o6 

81 

45 

0.48 

16 

0 
0.09 



S9 Leachability -chry Benzene Calc 

CALCU~TIONS: 
Equation Set 1::-==D:-e"te:-rm--;"ln-e:-s""o"I::-1 "'po""re=-w-a:::t"e""r c-o-n-c-e-n:"tr-au"·o-n-re-s-u"'lt""in-g-l;:ro""m=-p-'h-y::s"'ic-a"l-pa-rt"'i'"o-n-:-in-g:-("C"'w-')-. --------------

Step 1 - Calculate the total organic carbon content (fes) of the soil. 

Ics = (Ioc +TPH/1.724)*1E-6 = __ O..;.,;.04_1_1 __ decimal % 

Step 2 - Calculate the concentration of cae In soil pore water (Cw) directly In 

contact with the contaminate soil. 

Cw = Cs*«Wr *1g/cc+Bd)/UBd*Koc*fcs)+Wr+Ue-Wr)*H'))) = __ O_._01_0_3 __ mgll 

Equation Set II - Determine the velocity 01 the 5011 pore water (Vw) 

Step 1 - Calculate the air filled porosity (I) In decimal percent 

1=" - Wr = __ ...;;,O.;,;3,;,9 ___ decimal % 

Step 2 - Determine the time for water to percolate through the vadose zone soil 

(from depth of worst case soil sample to the water table at site). 

t = (flKI)*(L-(Hw-HI)*(lnUHw+L-Hf)/(Hw-HI))))) = 

Step 3 - Determine the velocity of the water (Vw) In feet per year. 

2,502,046 seconds 

Vw = (U30.48cmlft)/(tl31.500,OOOseclyear) = ___ 1_9 ___ ftlyear 

Equation Set III - Determine the organic retardation effect (Vc) 01 the contaminant. 

Step 1 - Calculate the soillwater distribution coefficient (Kd) (mUg) for uncontaminated soil. 

Kd = Koc*loc*1 E-6 = 3.3291 mllg 
-~;;,;";,,,,-

Step 2 - Calculate the retardation effect of natural soil organic matter on eoe migration. 

Vc = Vw/(1+«Bd*Kd)/e)) = __ .....;2;"".. __ ftly.ar 

Equation Set IV - Detennine biodegradation rates and provide final eoe concentration (ef) at depth of concern. 

Step 1 - Calculate the time (Tc) In days required lor the COC to reach groundwater. 

Tc = 365 daylyr'UU30.48cmlft)IVc) - __ 3_3_8._8_6 __ days 

Step 2 - Calculate estlmat.d concentration 01 COC In the soli pore water (Cp) necessary to protect groundwater. 

Cp = 10'(log (Crsbl)+UTC/2.3)*(0.693/t1/2))) = 11802.0664 mgll 

CDC concentration In soil pore water (CW) Is greater than concentration necessary to protect groundwater (Cp), therefore the SSTL must 
be calculated. 

20f3 



89 Leachability -chry Benzene Calc 

Equation Set V - Calculate the Site Specific Target Level (SSTL) for the COC in soli. 

Csstl for BENZENE 

in soil 

PREPARED BY: Renna O. Ayers 

CHECKED BY: 

= Cp"DAF*«(Bd"'Koc"'fcs)+Wr+(F*'H'''))/(Wr'''1g/cc+Bd)) = 307154.075047 mg/kg 

Date 

Date 

30f3 

or 
307154075 ug/kg 



59 Leachability -chry Benzene 5umm. 

SOUTH CAROLINA 
Department of Health and Environmental Control (DHEC) 

Site Data 

SITE 10# 
FACILITY NAME Site 9, Building 654 

Instructions 

Provide results, separately, for each constituent in the worst case soil analysis. 

Data 
List Constituent: BENZENE 0 
(BTEX, Napth.) Tab!e 
Bioremediation "half-life" 16 days t 1/2 1 
Soil/water partitioning coefficient 81 ml/g Koc 1 

Equation Step 
Set 

Total Organic Carbon Content 0.0411 decimal % fcs I 1 
Leachate Concentration 0.010 mgil Cw ! 2 
Air Filled Porosity 0.39 decimal % f II 1 
Infiltration Rate Time 2,502,046 seconds t II 2 
Velocity of Water 19 ft/year Vw II 3 
SoillWater Distribution Coefficient 3.3291 ml/g Kd III 1 
Contaminant Percolation Rate 2 ft/year Vc III 2 
Time to Reach Groundwater 338.86 days Tc IV 1 
Concentration reaching Groundwater 11802.0664 mg/I Cp IV 2 
Site Specific Target Level 307154.0750 mg/kg C sstl V 

, .... oncJuslons 

Does concentration of chemical of concern in soil exceed SSTL? NO 

Risk of Human Exposure due to contaminated soil. 
YES X NO 

1 of 1 
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