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EXECUTIVE SUMMARY 
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Tetra Tech NUS, Inc. (TtNUS) has completed a Rapid Assessment (RA) for Site 31 (BUilding 760) 

a closed underground storage tank (UST) system. The UST system supplied heating oil to 

Building 760 which served as family housing for Naval families at Charleston Naval Complex 

(CNC) Zone C, in North Charleston, South Carolina. The RA was performed under the direction 

of the South Carolina Department of Health and Environmental Control. 

TtNUS performed the following actions during the RA: 

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

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

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

drainage; 

• Reviewed the previously prepared Storage Tank Assessment Report for UST 760 to 

determine soil boring locations and monitoring well placements; 

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

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

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

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

range organics; 

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

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

monitoring well to approximately 25 feet bls; 

• Collected groundwater samples from the permanent monitoring wells for laboratory 

analysiS for BTSX, methyl tert-butyl ether (MTBE), and naphthalene using U.S. 

Environmental Protection Agency (USEPA) Method 8260 and polynuclear aromatic 

hydrocarbons (PAHs) using USEPA Method 8270; 

• Performed groundwater natural attenuation sampling; 

• Collected soil samples for laboratory analYSis for BTEX, and naphthalene using USEPA 

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

USEPA iviethod 415.1, total recoverable petroleum hydrocarbon (TRPH) using USEPA 

Method 9071, and grain size analysis using sieve and hydrometer methods; and 

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

measurements to evaluate the groundwater flow direction. 

TINUSIT AL-99-063/0164-S.4 ES-1 CTO 0093 



Conclusion 
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Benzene and naphthalene were ihe oniy Chemicals of Concern (CoC) detected in the onsite soils 

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

soils. The benzene and naphthalene concentrations were identified in soil sample 31SLB031112 

(boring CNC31-B03) collected from 11 to 12 feet bls at the north end of the former tank field. 

Benzene was detected at 10 micrograms per kilogram (ug/kg) and naphthalene was detected at 

13,400 ug/kg, which exceeds the RBSLs of 5 ug/kg and 210 ug/kg established for benzene and 

naphthalene, respectively. Sample 31SLB031112 also contained toluene, ethylbenzene, and 

total xylenes at concentrations below their RBSLs. 

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

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

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

subsurface soil for benzene and naphthalene leaching to groundwater. The soil leaching SSTL 

calculated for benzene is 0.974 milligrams per kilogram (mg/kg), which is well above the 

maximum benzene concentration, detected (0.010 mg/kg). The soil leaching SSTL for 

naphthalene is 182 mg/kg, which was greater than the maximum soil naphthalene concsntiation 

of 13.4 mg/kg. The calculated SSTLs for benzene and naphthalene indicates the constituents will 

not leach into the groundwater at concentrations above their RBSLs for a construction worker. 

Groundwater analysis collected in July and August 1999, indicate no CoCs analytes were 

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

was detected in the groundwater. 

Recommendation 

Intrinsic Corrective Action is proposed for Site 31 since a surface water body is not located within 

1,000 feet of the site and groundwater use receptors are not present in the immediate area. On-

site construction worker (utility worker) was the only potential exposure pathway identified. 

Groundwater sampling conducted during the RA indentified CoCs are at concentrations less than 

their RBSLs. Free prod uct was not detected in any of the monitoring wells at Site 31. 

Soil samples collected during the RA only identified benzene and naphthalene at concentrations 

above their RBSLs. Site-specific Target Levels (SSTLs) calculated for benzene and naphthalene 
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indicates the constituents will not leach into the groundwater at concentrations above their RBSLs 

and expose a construction worker from chemicals volatilizing from standing groundwater. 

The intrinsic Corrective Action proposes that a short term groundwater monitoring be developed 

to monitor petroleum constituents overtime. 
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1.0 INTRODUCTION 
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Site 31 is a closed underground storage tank (UST) system which provided heating oil to Building 760 at 

the Charleston Naval Complex (CNC), Zone C in Charleston, South Carolina. This Rapid Assessment 

(RA) was performed by Tetra Tech NUS, Inc.'s (TtNUS's) Tallahassee, Florida, office, located at 1401 

Oven Park Drive, Suite 102, Tallahassee, Florida 32312 (telephone number 850-385-9899) on behalf of 

the U.S. Navy Southern Division (SOUTHDIV) Naval Facilities Engineering Command (NAVFAC), 2155 

Eagle Drive, North Charleston, South Carolina 29406 (telephone number 843-820-7307). Authorization to 

conduct the RA for the site was issued by NAVFAC under Contract Task Order (CTO) 0093. The RA was 

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

(SCDHEC). Fieidwork necessary to complete the RA was performed ~v1ay 13- 28, June 2-30, Ju!y 1-28, 

and August 7-19,1999, 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 760, also known as the Naval Hospital Building NH-D, was constructed in 1917 and served as 

housing for Naval families until base closure. UST 760 was located on the southwest side of Building 76 

and provided heating oil to the building (Figure 3). The UST at Building 760 had a 1 ,OOO-galion capacity 

and was constructed of steel. It is unknown when the UST was installed but the system was deactivated 

in March 1998 [Supervisor of Ship Building, Conversion and Repair, United States Navy, Portsmouth, 

Virginia, Environmental Detachment Charleston (SPORTENDETCHASN), 1998]. 
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in ; 90;, 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 combate ships and 

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

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

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

(BRAC). BRAC regulates the closure and transition of property back to the community (E/A&H, 1997). 

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

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

cleanup process, the UST at Building 760 was removed and the tank closure was completed on 

May 29, 1998. 

On May 29, 1998, UST 760 was removed, cleaned, and recycled as scrap metal. At the time UST 760 

was removed, no pitting or holes were found in the tank or fuel distirbution piping. Severe corrosion was 

identified where the tank's thin protective coasting was missing, but no holes were found. The steel fill 

pipe and the 2-inch diameter steel ventilation pipe were corroded throughout their length, but no holes 

were identified in either pipe. The 1I,-inch-diameter cooper fuel supply and return lines were reported in 

good condition. The fuel supply and return line for UST 760 traveled below ground for a distance of 

approximately 13 feet and entered the northwest side of the boiler house, which is located adjacent to 

Building 760 (SPORTENDETCHASN, 1998). 

During the removal of UST 760, no petroleum-stained or -contaminated soils were found in the UST 

excavation or trenches. Soil grab samples collected during the UST excavation indicated concentrations 

of polynuclear aromatic hydrocarbon (PAH) compounds were detected. All soils excavated during removal 

of UST 760 was placed back in the tank bed excavation. No groundwater was encountered during the 
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removal of the UST 760 system. The Underground Storage Tank Assessment Report for UST 760 is 

included in Appendix A. (SPORTENDETCHASN, 1998). 

1.3 RECEPTOR SURVEY RESULTS 

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

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

250 feet of the former UST 760 study area. Specific information concerning the depth of utilities below 

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

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

utility receptors were located: 

• Sanitary sewer, water utility: Sanitary sewer line and water line extend east to west along Kenney 

Lane south of Building 760. The sanitary sewer line and water line enter Building 760 on the south 

side of the building. No hydraulically downgradient (with respect to groundwater) sanitary sewer lines 

or water lines were identified within 250 feet downgradient of UST 760. 

• Electrical utility, gas utility: An electrical transformer station is located approximately 45 feet west of 

the site, which provides subsurface electrical feeds to the boiler house and Building 760. The 

electrical line leading from the transformer station to Building 760 is located approximately 20 feet 

north of UST 760. This is the nearest downgradient electrical line to the former UST location. The 

electrical feed to the boiler house is located approximately 5 feet south of UST 760. A primary 

electrical line extends east to west south of Kenney Lane and upgradient of UST 760. A gas main 

extends east to west south of Kenney Lane. A gas line also originates from the west side of Building 

760 and extends toward the south. This gas main is located approximately 5 feet east of UST 760. 

• Storm drain utility: The nearest storm drain utility is located approximately 35 feet south of UST 760. 

No downgradient storm drain utilities were identified within 250 feet of UST 760. 

According to the Final RCRA Facility Investigation Report for Zone H (E/A&H, 1996a) a survey of 

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

Commission to ascertain the extent of any shallow groundwater usage. Results of the water use 

investigation revealed that no drinking water wells, which utilize the shallow aquifer, are located within a 

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

monitoring wells are located within 1,000 feet of the site. The nearest surface water body to UST 670 is 
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Noisette Creek located approximately 2,000 feet to the north. No basements are located on the CNC 

property (E/A&H, 1996a). 

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

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

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

(telephone number 843-820-7307). 

1.4 REGIONAL GEOLOGY AND HYDROGEOLOGY 

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

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

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

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

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

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

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

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

to as the Wando Formation (E/A&H, 1997). Underlying the Wando Formation, increasing with age, are 

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

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

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

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

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

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

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

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

including the Ashley Formation, is indicated to be approximately 300 feet thick (E/A&H, 1997). 

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

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

generally less than 1,000 feet per day and well yields are variable, ranging from 0 to 200 gallons per 

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

depths (E/A&H, 1997). 
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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 underiying Santee Limestone. Yields from wells in the Santee 

are usually less than 300 gpm (E/A&H, 1997). 
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2.0 ASSESSMENT INFORMATION 

2.1 SITE-SPECIFIC GEOLOGY AND HYDROGEOLOGY 

2.1.1 Site Geology 
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Nine direct push soil borings were advanced at Site 31 under the supervision of a TtNUS geologist from 

May 13 through May 15, 1999 and June 16,1999 (Figure 3). Nine borings were advanced to 16 feet bls to 

provide soil samples to characterize the subsurface lithology. On June 17, 1999, five shallow monitoring 

wells were installed to a depth of 19 feet bls. During installation soil grab samples were collected to 

describe the subsurface lithology. On July 1 and July 7, 1999, a verticai deiineation monitoring weH was 

installed. During the drilling process, lithologic samples were collected using split-spoon samplers to 

characterize the subsurface lithology from the surface to a depth of 36 feet bls. 

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

consists at the surface of a sandy silt underlained by an interbedded mixture of silty sand, sand, and silt 

depOSits to a depth of 26 feet bls. A gray, plastic clay with occasional very fine sand stingers was 

encountered from 26 to 36 feet bls (Figures 4 and 5). Boring logs are presented in Appendix B 

2.1.2 Site Hydrogeology 

Five shallow water table monitoring wells, CNC31-MW01, CNC31-MW02, CNC31-MW03, CNC31-MW04, 

and CNC31-MW05, and one deep vertical delineation monitoring well, CNC31-MW6D, were installed as 

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

19 feet bls. Each shallow monitoring well was completed using 10 feet of 2-inch diameter, 0.01-inch 

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

well CNC31-MW6D was completed as a Type III monitoring well with 6-inch-diameter PVC surface casing 

grouted to a depth of 25 feet bls. After the grout for the surface casing cured for 24 hours, the borehole 

was advanced to a depth of 37 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, were installed at the site to determine the depth to 

groundwater at the site and evaluate the groundwater flow direction. Each piezometer was constructed 
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of 1-inch-diameter Schedule 40 PVC threaded casing and well screen. The screen section of each 

piezometer well was 10-feet in length installed to bracket the water table. 

Groundwater in shallow wells at Site 31 was encountered at depths ranging from approximately 12 to 13 

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

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

23, July 27 and July 28, August 9 and August 12, and October 13, 1999. Figure 6 presents the 

groundwater potentiometric surface recorded during the field event on October 13, 1999. The 

potentiometric surface map depicts a groundwater flow direction toward the north. 

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

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

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

levels in the shallow aquifer during low, mid, and high tides in Zones A and B. Select wells in Zones C and 

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

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

Zone B tidal influence investigation were used to evaluate effects of tidal influence on Site 31. Site 31 is 

located in Zone C of the RCRA Facility Investigation. 

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

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

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

flow direction in Zone B resulting from tidal fluctuations (E/A&H, 1996b). Since Site 31 is located farther 

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

tributary, the impact of tidal fluctuation on the shallow groundwater flow direction at Site 31 is considered 

negligible. 

2.2 ASSESSMENT RESULTS 

Nine soil borings were completed as part of the screening portion of the soil investigation at Site 31. 

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

confirm the chemicals of concern (CoC). The soil borings for screening evaluation were completed using 

a Direct Push Technology (OPT) rig. Samples were collected to evaluate subsurface soil vapors, soil 

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

mobile laboratory). The soil samples for organic vapor screening were collected from a maximum depth 
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of 14 feet bls. The soil and groundwater samples collected for mobile laboratory screening were analyzed 

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

Soil samples for CoC evaluation were collected on May 28, 1999, and analyzed for BTEX, ethylene 

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

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

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

Method 9071, and grain size using sieve and hydrometer analysis. The sample collection was conducted 

in accordance with the SCDHEC guidance document Standard Limited Assessment (June 1997). 

Lithologic logs for each soil boring are presented in Appendix B. The soil boring locations are shown on 

Figure 3 and the assessment results are presented in Section 2.3.1. 

Groundwater sampling was conducted on July 23, July 27 and July 28, and August 8 and 

August 12, 1999. Groundwater sampling was conducted using a peristaltic pump and low flow, quiescent 

techniques. The monitoring wells were sampled in accordance with SCDHEC's guidance document 

South Carolina Risk-Based Corrective Action for Petroleum Releases (January 1998). Each well was 

purged of three well volumes or until water quality parameters of pH, temperature, and conductivity 

stabilized. The field data sheets are included in Appendix C. A summary of the field parameter 

measurements is presented in Table 2. Groundwater samples were analyzed for BTEX, methyl tertiary 

butyl ether (MTBE), EDB, and naphthalene using USEPA Method 8260 and PAHs using USEPA Method 

8270. Three of the groundwater samples were also analyzed for the following natural attenuation 

parameters: dissolved oxygen, alkalinity, carbon dioxide, sulfide, ferrous iron, nitrite, manganese, 

nitrogen/nitrate, sulfate and methane. Groundwater natural attenuation data are summarized on Table 3. 

2.3 FIELD SCREENING ASSESSMENT 

2.3.1 Soil Vapor Assessment 

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

Site 31. Organic vapor analyzer (OVA) headspace measurements were recorded from select samples 

from the vadose zone soils to evaluate soil vapor concentrations. Table 4 summarizes the soil vapor 

screening results. Figure 3 presents the soil boring locations. 

Low levels of soil vapors were detected in the soils at seven of the nine boring locations with vapor 

concentrations ranging from non detect to 15 parts per million (ppm). The highest soil vapor concentration 

was detected at 260 ppm at 12 to 13 feet bls at boring CNC31-B03, respectively. 
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The soil vapor assessment was used as a screening method to assist in identifying locations for collection 

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

determined, in part, based on these data. 

2.3.2 Soil Mobile Laboratory Results 

One soil sample was collected from borings CNC31-B01 through CNC31-B07 and was analyzed by 

mobile laboratory for BTEX, naphthalene, and diesel range organics using USEPA Methods 8021 Band 

8015M. The soil samples were selected based on the soil vapor screening results with the additional 

criteria that the samples originate in the vadose zone above the water table. Table 5 presents a summary 

of the analytical data from the mobile laboratory. 

As indicated in Table 5, BTEX and naphthalene consituents were detected in two of the mobile laboratory 

screening samples. The highest concentrations of benzene, toluene, ethylbenzene, and total xylenes 

were reported at 160 micrograms per kilogram (ug/kg), 700 ug/kg, 2400 ug/kg, and 14,800 ug/kg, 

respectively. The napthalene concentrations ranged from 4,500 ug/kg to 34,000 ug/kg. Diesel range 

organics were detected in three samples at concentrations of 21 milligrams per kilogram (mg/kg) to 

greater than 10,000 mg/kg. BTEX, naphthalene, and diesel range organics were reported below the 

laboratory detection limits in the remaining soil samples. 

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

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

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

2.3.3 Groundwater Mobile Laboratorv Results 

Groundwater samples were collected from soil boring locations CNC31-B01 through CNC31-B07 and 

analyzed by a mobile laboratory for BTEX, naphthalene, and diesel range organics using USEPA 

Methods 8021B and 8015M. Table 6 presents a summary of the analytical data from the mobile 

laboratory. 

As indicated in Table 6, benzene was detected in two samples at concentrations of 4.2 micrograms per 

liter (ug/L) and 2.2 ug/L. Toluene, ethyl benzene, and total xylenes were detected in three samples. The 

highest concentrations of toluene, ethylbenzene, and total xylenes were reported at 14 ug/L, 98 ug/L, and 

131 ug/L, respectively. Naphthalene was detected in three samples at relatively high concentrations 
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ranging from 1,600 ug/L to 8,700 ug/L. One sample contained naphthalene at a concentration of 94 ug/L. 

The remaining samples reported naphthalene below laboratory detection limits. Diesel range organics 

were detected in four samples at concentrations ranging form 3.4 milligrams per liter (mg/L) to 180 mg/L. 

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

locations for permanent groundwater monitoring wells. 

2.4 CHEMICALS OF CONCERN IN SOIL AND GROUNDWATER 

2.4.1 Chemicals of Concern in Soil 

Seven subsurface soil samples (plus one duplicate sample) were collected from the Site 31 area for 

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

CoCs detected in the soil samples. Soil CoCs were detected in samples 31SLB041112 (naphthalene 

estimated concentration of 3 ug/kg), 31SLB071011 (naphthalene estimated concentration of 5 ug/kg), 

31SLB021112D (xylenes and naphthalene estimated concentrations of 3 ug/kg), and 31SLB031112 

(benzene 10 ug/kg, toluene 150 ug/kg, ethylbenzene 930 ug/kg, total xylenes 6,800 ug/kg, and 

naphthalene 13,400 ug/kg). Only the benzene concentration (10 ug/kg) and the naphthalene 

concentration (13,400 ug/kg) in sample 31SLB031112 exceeded the Risk Based Screening Level (RBSL) 

for CoCs in sandy soils with depth to groundwater less than 5 feet from the worst-case soil sample. The 

RBSL for sandy soil was based on a boring log soil descriptions and grain size analysis completed on 

sample 31SLB03112 (Boring CNC31-B03) indicating a silty sand soil matrix. Soil analytical data sheets 

and grain size analysis reports are provided in Appendix D. The areal distribution of benzene, toluene, 

ethylbenzene, total xylenes, and naphthalenes from the May 1999 soil sampling are presented on Figures 

7 through 11, respectively. 

2.4.2 Chemicals of Concern in Groundwater 

Table 8 presents the analytical results for CoCs detected in the groundwater samples. Groundwater 

analytical data sheets for the July 27 and July 28, and August 1999, field events are presented in 

Appendix D. All groundwater CoCs were reported below the laboratory detection limits and below the 

R8SLs fiOm gioundwater samples collected from the shallow and vertical delineations monitoring wells. 
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Analytical data from the May 1998 Underground Storage Tank Assessment Report are presented in 

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

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

analytical data for this RA are included in Appendix D. 

2.6 AQUIFER CHARACTERISTICS AND EVALUATION 

Groundwater levels were measured from the site monitoring wells on October 13, 1999. The groundwater 

flow direction across the site is toward the north as illustrated on Figure 6. The hydraulic gradient between 

monitoring wells CNC31-MW03 and CNC31-MW04 on October 13, 1999 was 0.0119feet per foot (ftllt), 

respectively. 

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

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

the surficial aquifer (E/A&H, 1997). Slug tests were conducted by instantaneously adding (fa!!ing head) or 

removing (rising head) a volume (slug) of water from the well and measuring the recovering water level 

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

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

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

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

central tendancy. 

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

reviewed to determine wh ich wells were most representative of the conditions pi6sent at Site 31. To 

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

evaluation, monitoring well NBCC510001 was selected as the most representative well. NBCC510001 is 

approximately 250 feet southwest of the site and is completed at a depth of approximately 22 feet bls with 

a 10-foot screened interval. The geometric mean of the rising and falling head conductivities for 

NBCC510001 was 9.18 feet per day. The boring log showing the well completion and soil lithology for 

NBCC510001 is provided in ,.d,ppendix E. 

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

system in the saturated zone, assuming groundwater fl0r' follows Darcy's Law. Darcy's Law the average 

linear groundwater velocity may be expressed as: 
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where: 

v = average velocity 

K hydraulic conductivity = 9.1'8 ftlday 
n = effective porosity = 0.45 

(from sieve results of60 % sand & 20 clay and Figure C1 in SCDHEC, 1998) 

= most recent hydraulic gradient measurement = 0.0119 ftllt 

therefore: 

v = (9.18 ft/day) x 0.0119 ft/ft 
0.45 

v = 0,243 ftl day 
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In summary, the seepage velocity of the surficial aquifer was calculated to be approximately 89 feet per 

year based on a hydrauiic conductivity of 9.iB feet per day, a hydrauiic gradient of 0.0062 feet per foot, 

and a porosity of 45% for a sandy soil. 

2.7 FATE AND TRANSPORT MODEL DESCRIPTION 

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

not required for Tier 1 evaluation. 

2.B PREDICTED MIGRATION AND ATTENUATION OF CHEMICALS OF CONCERN 

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

not evaluated. 
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3.0 TIER 1 AND 2 EVALUATION 

3.1 COMPARISON OF ANALYTICAL RESULTS WITH RBSLs 
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Soil samples were collected on May 28, 1999. The samples were analyzed for BTEX and PAH. Benzene 

was detected in sample CNC31-B03/31SLB031112 at 10 fig/kg. This is above the SCDHEC RBSL of 5 

fig/kg for leaching to groundwater in sandy soils. Toluene, ethyl benzene, and total xylenes were detected 

in CNC31-B03/31SLB03112; however, none of the detections exceeded their respective RBSLs. 

Naphthalene was also detected in sample CNC31-B03/31SLB031112 at 13,400 ug/kg exceeding the 

SCDHEC RBSL of 210 ug/kg. Estimated naphthalene concentrations were identified in duplicate sample 

CNC31-B02!31SLB021112D at 3 ug/kg and samples CNC31-B04/31SLB041112 and 

CNC31-B07/31SLB071011 at concentrations of 3 ug/kg and 5ug/kg, respecitvely. No other PAH 

compounds were detected in the subsurface soil at concentrations exceeding their respective RBSLs. 

Groundwater sampling was conducted on July 27 and 28, 1999 and August 19, 1999. The samples were 

analyzed for BTEX, MTBE, and PAH. No COC concentrations were detected in the groundwater during 

the sampling events. A comparison of soil and giOundwatei concentiations 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 760 

served as housing for Naval families at the time of base closure. The facility is included in the BRAC 

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

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

plants. The closest surface water body is Noisette Creek located approximately 2,000 feet north of the 

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

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

3.3 EXPOSURE PATHWAY ANALYSIS 

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

of the site and identifies the potentially complete exposure pathways for those receptors. SCDHEC 
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requires that only those exposure pathways with CoC concentrations exceeding Tier 1 RBSL 

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

the exposure pathway assessments for current and future use scenarios, respectively. 

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, inhalation of vapors, and dermal contact with 

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

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

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

therefore, no complete pathways exist for either current or future 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 same 

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

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

drive risk or cleanup levels at the 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 vapors from volatiles, 

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

its RBSL for ingestion or dermal contact. Inhalation of vapors from soil typically occurs while the soil is 

being removed by a back hoe which enhances volatilzation. Therefore soil volatization would occur 

before the construction worker enters the utility trench, thereby removing inhalation as a receptor. 
r.::;r"''IIln,..h.,~t.Qr -::::at tho. c:,ito ico nnt i ........ n'!:ll"ton -::::.hnuo tho RR<::::I C!" thofOfnro. nn nrnllnrhAl-::::atof n!:llthu\u-::lIuc! !:IIrQ ..... ' ........ ,I ......... ~ ..... ' ..... , ......... ,."'" , ... """" ".,1-' ............................... , .... ,~ .................. , •. ,"" .............. , ..... ~ ....... ' ................ ......... ·'1· u · .. 1 ........ ' .... 

complete. 
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3.3.4 On-Site Resident 
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An on-site resident is defined as any person making his or her home ai ihe siie. This site is expected to 

remain a commerciallindustrial facility; therefore, the on-site resident receptor was not considered further. 

3.3.5 Off-Site Resident 

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

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 1,000 feet of the site; therefore, this potential receptor was not 

considered further. 

3.4 IDENTIFICATION OF DATA REQUIREMENTS 

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

3.5 SITE-SPECIFIC TARGET LEVELS 

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

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

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

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

Compound Maximum RBSL for Ingestion or Dermal Exceed 

of Concern Concentration Contact with Soil - Commercial RBSL 

(mg/kg) (mg/kg) 

Benzene 0.0'10 '">nn <.uu No 

Naphthalene 13.4 41,000 No 
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Municipal water is supplied to the base, so shallow groundwater is not used for drinking water. 

Groundwater RBSLs provided by SDCHEC are for ingestion only, therefore, RBSLs for the construction 

worker were calculated for three pathways: dermal contact, incidental ingestion, and inhalation of 

volatiles. A target cancer risk of 1 x 10"" and a target hazard quotient of 1 were used in the calculations. 

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

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

parameters were used for site conditions. For all pathways, the exposure frequency was assumed to be 

90 days/year and the exposure duration was assumed to be 1 year. These assumptions were considered 

conservative based on the nature of utility work. 

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

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

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

groundwater, the event frequency was assumed to be 1 event/day and the event duration was assumed to 

be 1 hour/even!. The skin surface area available for contact was 4500 cm', based on one-fourth the skin 

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

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

for Superfund, Volume I: Human Health Evaluation Manual (Interim Final), EPAl540/1-89/002 (EPA 1989). 

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

ingestion rate for a wading adult (0.01 L/hr), considered for an 8-hour work day. The incidental ingestion 

rate for wading adults is given in Supplemental Guidance to RAGS: Region 4 Bulletins, Human Health 

Risk Assessment (EPA Region 4 1995). 

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

approximately 12 to13 feet bgs, below the estimated depth of the utility lines. As utility' work can be 

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

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

inhalation RBSLs were calculated using Henry's Law: 

RBSLwATER = RBSLA,,/H 

Where H = Henry's Law constant [mg/L-air/mg/L-waterj 

TTNUSfTAL-99-063/0164-S.4 3-4 CTO 0093 



Rev.O 
10/12/99 

The RBSLA1R for each chemical was calculated using the equation given in the American Society for 

Testing and Materials (ASTM) Standard Guide for Risk-Based Corrective Action Applied to Petroleum 

Release Sites, Designation E 1739-95e1 (1997). SCDHEC values were used for Henry's Law constants. 

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

minimum RBSL regardless of the pathway. 

CoC Dermal Incidental Inhalation Selected 

RBSL Ingestion RBSL RBSL (Minimum) RBSL 

mg/L mg/L mg/L mg/L 

Benzene " 0" v.v.,; 68.52 0.15 0.15 

Naphthalene 1.63 1135.56 2.63 1.63 

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

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

ground'vvatef using the SCDHEC SOi! Leachability Model and Selected Minimum RSBLs. The input 

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

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

RBSLs calculated for the site. The soil leaching SSTLs calculated for benzene and naphthalene are 

provided in the following table. 

CoC Concentration in Soil Leaching SSTL (mg/kg) 
CNC31-B03/31SLB031112 

(mg/kg) 
Benzene 0.010 0.974 

Naphtha!ene 13.4 182 

The soil leaching SSTL for benzene is 0.974 mg/kg, which is above the maximum benzene concentration 

detected (0.010 mg/kg), indicating the soil benzene levels will not leach into the groundwater at 

concentrations above the RBSL for a construction worker. The soil leaching SSTL calculated for 

naphthalene is 182 mg/kg which is well above the maximum naphthalene concentration detected 

(13.4 mg/kg) and indicates that naphthalene in SUbsurface soils will not leach into the groundwater above 

the RBSL for a construction worker. 

Appendix G provides the leachability model calculations generating SSTL. 
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3.6 RECOMMENDATIONS 

!t is proposed that Intrinsic Corrective Action be implemented at Site 31 based on the following: 

• Groundwater is not used as a drinking water source in the immediate area of Site 31; 

• The nearest surface water body is located greater than 1,000 feet from Site 31; 

• On-site construction worker (utility worker) was the only exposure pathway identified; 
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• Groundwater CoCs were reported less than the RBSLs and no free product was detected at the site 

during the RA investigation; 

• Benzene and naphthalene were the only CoCs detected in the soil above their RBSLs; and 

• SSTLs were calculated for the leaching of benzene and naphthalene from the soil into the 

groundwater indicating the constituents will not leach into the groundwater at concentrations above 

their RBSLs for exposure to a construction worker from chemicalS volatilizing from standing 

groundwater. 

The Intrinsic Corrective Action should develop a short-term groundwater-monitoring program to monitor 

benzene, naphthalene, and PAH parameters in the groundwater overtime. 
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TABLE 1 

GROUNDWATER ELEVATIONS 
SITE 31, BUILDING 760 

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

Total Top of Casing Date Depth to Free Depth to Water, ft 
Well No. Depth of 

Well, (ft) 
CNC31-MW01 19 

CNC31-MW02 19 

CNC31-MW03 19 

CNC31-MW04 19 

CNC31-MW05 19 

CNC31-MW6D 37 

Notes: 
MSL - Mean Sea Level 
BTOC - Below Top of Casing 
ft - feet 
NO - Not Detected 

Elevation, ft 
(MSL) 
23.06 

22.99 

22.94 

22.86 

:.12.38 

23.22 

Measured Product (BTOC) (BTOC) 

7/23/99 NO 12.91 
7/27/99 NO 13.01 
10/13/99 NO 13.11 
7/23/99 NO 12.78 
7/27/99 NO 1:.1.89 
10/13/99 NO 13.00 
7/23/99 NO 13.10 
7/28/99 NO 13.24 
10/13/99 NO 13.32 
7/23/99 NO 12.32 
7/28/99 NO 12.47 
10/13/99 NO 12.49 
7123/99 ND -1<") -1n 

IL.. IV 

7/28/99 NO 12.21 
10/13/99 NO 12.26 
8/9/99 NO 13.75 
8/12/99 NO 15.92 
10/13/00 NO 14.12 

Groundwater 
Elevation, ft 

(MSL) 
10.15 
10.05 
9.95 

10.21 
10.10 
9.99 
9.84 
9.70 
9.62 
10.54 
10.39 
10.37 
10.28 
10.17 
10.12 
9.47 
7.30 
9.10 



TABLE 2 

GROUNDWATER FIELD MEASUREMENTS 
SITE 31, BUILDING 760 

ZONE C, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Date Purge 
Welll.D. Sampled method 

CNC31-MW01 07/23/99 PP 
07/27/99 PP 

CNC31-MW02 07/23/99 PP 
07/27/99 PP 

CNC31-MW03 07/23/99 pp 

07/28/99 PP 
CNC31-MW04 07/23/99 PP 

07128199 PP 
CNC31-MW05 07/23/99 PP 

07/28/99 PP 
CNC31-MW6D 08/09/99 PP 

08/12/99 PP 

Notes: 
(" C) - Degrees Celsius 
PP - Peristaltic pump, low flow technique 
uMHOSlcm - Micro HOS per centimeter 
NTU - Nephelometric turbidity units 
mg/L - milligrams per liter 

Volume Conductivity 
Temp. (" C) pH (gallons) (mS/cm) 

2.9 25.3 5.15 0.066 
2.9 26.3 5.09 0.066 
3.1 24.5 4.98 0.070 
3.0 25.9 4.83 0.070 
3.1 22.6 4.94 0.062 

2.9 23.1 5.21 0.065 
3.4 25.6 4.90 0.061 
3.4 24.7 4.96 0.063 
3.3 25.1 5.24 0.060 
3.2 26.2 5.17 0.065 
10.5 22.7 6.86 0.253 
10.0 21.9 6.91 0.264 

Turbidity Dissolved 
Oxygen (NTU) 
(mg/L) 

0 0.91 
0 1.70 
0 1.50 
0 2.25 
0 ~ <~ 

"-.oJl. 

0 1.10 
0 1.64 
0 2.68 
0 2.75 
0 2.75 
0 1.20 
1 1.09 



Date 
WeIlI.D. 

Sampled 

CNC31-MWOl 7/23/99 

CNC31-MW02 1'/23/99 

CNC31-MW03 1'/23/99 
-- -- -- -

Notes: 

mg/L - Milligrams per liter 
ug/L - Micrograms per liter 
E- Estimated Concentration 

TABLE 3 

GROUNDWATER NATURAL ATTENUATION FIELD MEASUREMENTS 
SITE 31, BUILDI~IG 760 

Dissolved 
Oxygen 
(mg/LI 

2.0 

2.0 

1.0 
--

ZONE C, CHARLESTON NJWAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Alkalinity 
Carcon 

Sulfide F,errous Iron Nitrite 
Dioxide 

(mg/LI (mg/LI (mg/LI (mg/LI (mg/LI 

4.7 37 0.01 0.07 0.024 

<10 45 0.01 0.05 0.026 

__ 58 _ 47 0.10 0.75 0.020 
--- --- -- - -- -

Manganese 
(mg/LI 

0.3 

0.1 

0.2 
- --

• Fixed base laboratory analysis 

Nitrogen! 
Sulfate Methane 

Nitrate 
(mQ/LI* 

(mg/LI* (ug/LI * 

<0.05 14 

~ <0.05 18 <5.2 

<0.05 12 5.9 
-- -



TABLE 4 

SUMMARY OF OVA SOIL SCREENING RESULTS 
~I,.~ ..... ",III r"II. .............. _ 
~III;;;.;) I, CUILU ..... U IOU 

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

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

CNC31-B01 1-2 2 
2-3 2 
3-4 2 
7-8 2 
8-9 2 

13-14 15 
("'fl.1('':I1 en":! 
.... ," ........ ,- .... v,o:;.. 3-4 4 

6-7 4 
CNC31-B03 1-2 4 

2-3 4 
6-7 4 
9-10 4 
10-11 4 
11-12 4 
12-13 260 

CNC31-B04 3-4 6 
6-7 4 
7-8 4 

11-12 ND 
CNC31-B05 1-2 5 

2-3 5 
3-4 5 
4-5 5 
5-6 5 
6-7 5 
7-8 5 
8-9 5 
9-10 5 
10-11 5 
11-12 5 
12-13 5 

CNC31-B06 1-2 5 
2-3 5 
3-4 5 
4-5 5 
5-6 5 
6-7 5 
7-8 5 
8-9 5 
9-iU 5 
10-11 5 
11-12 5 
12-13 5 



TABLE 4 (Continued) 

SUMMARY OF OVA SOIL SCREENING RESULTS 
SiTE 31, BUiLDiNG 760 

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

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

CNC31-B07 4-5 5 
5-6 5 
6-7 5 
7-8 5 
8-9 5 

9-10 5 
-'In " ... F-lU- I I 

11-12 5 
12-13 5 

CNC31-B08 1-2 NO 
2-3 NO 
3-4 NO 
4-5 NO 
6-7 NO 
7-8 NO 
8-9 NO 
9-10 NO 
11-12 NO 
12-13 NO 

CNC31-B09 4-5 NO 
8-9 NO 

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



TABLES 

SUMMARY OF MOBILE LABORATORY SCREENING RESULTS FOR SOIL 
~I'T"I""'~" rot"11 ............. _ ... -
.;JIll:: 0) I, DUILLJI~U IOU 

ZONE C, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Sample Sample Sample 
Mobile Laboratory Screening Data (PPB) (1) 

Location Identification Depth Benzene Toluene Ethylbenzene Total Naph-
(feet) (ug/kg) (ug/kg) (ug/kg) Xylenes thalene 

(ug/kg) (ug/kg) 

CNC31B01 31SFB01-1112 11-12 <5.0 <5.0 <5.0 <5.0 <5.0 
CNC31-B02 31SFB02-1112 11-12 16 44 360 1670 4500 
CNC31-B03 31SFB03-1112 11-12 160 700 2400 14800 34000 
CNC31-B04 31SFB04-1112 11-12 <5.0 <5.0 <5.0 <5.0 <5.0 
CNC31-B05 31SFB05-1112 11-12 <5.0 <5.0 <5.0 <5.0 <5.0 
CNC31-B06 3iSrB06-iii2 11-12 <5.0 <5.0 <5.0 <5.0 <5.0 
CNC31-B07 31SFB07-1011 10-11 <5.0 <5.0 <5.0 <5.0 <5.0 

NOTES: , 
(1) Mobile laboratory screening data was analyzed using USEPA Method 802118015M. Compounds not 
detected are reported as less than the instrument detection limit. 

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

Diesel 
Range 

Organics 
(mg/kg) 

<19 
8300 

>10000 
21 
<10 
<10 
<10 



TABLE 6 

SUMMARY OF MOBILE LABORATORY SCREENING RESULTS FOR GROUNDWATER 
SITE 31, BUiLDiNG 760 

Sample 
Location 

CNC31-B01 
CNC31-B02 
CNC31-B03 
CNC31-B04 
CNC31-B05 
CNr.31-B06 
CNC31-B07 

NOTES: 

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

Laboratory Screening \" 
Sample 

Benzene Toluene Ethylbenzene 
Total 

Identification Xylenes 
(ug/L) (ug/L) (ug/L) 

(ug/L) 
31GFB01-16 <1.0 <1.0 <1.0 <1.0 
31GFB02-16 4.2 14 98 <1.0 
31GFB03-16 <1.0 4.6 25 131 
31GFB04-16 2.2 2.4 19 54 
31GFB05-15 <1.0 <1.0 <1.0 39 
31GFB06-15 <1.0 <1.0 <1.0 <1.0 
31GFB07-15 <1.0 <1.0 

_, n 
"'I.U <1.0 

Naph-
thalene 
(ug/L) 

94 
1700 
1600 
8700 
<1.0 
<1.0 
<1.0 

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

uglL Micrograms per liter 
mg/L Milligrams per liter 

Diesel Range 
Organics 

(mg/L) 
3.4 
100 
180 
10 

<0.1 
<0.1 
<0.1 



TABLE 7 

SUMMARY OF FIXED-BASIE LABORA TORY ANALYTICAL RE:SUL TS FOR CHEMICALS OF CONCERN IN SOIL 
SITE 31, BUILDING 760 

Soil Boring I Benzene Toluene 
Sampl1e Date 

Sample No. (ug/kg) (ug/kg) 

RBSL '" 5 1622 

CNC31-B01/ 
31SLBOlll12 28-M"y-99 <6 <G 

CNC31-B02/ 
31SLB021112 28-May-99 <6 <() 

CNC31-B02/ 
31 SLB0211120(2) 28-M"y-99 <6 <B 

CNC31-B03/ 
31SLB031112 28-May-99 10 151l 

CNC31-B04/ 
31SLB041112 28-May-99 <5 < Ei 

CNC31-B05/ 
31 SLB05091 0 28-May-99 <6 < E, 

CNC31-B06/ 
31SLB061112 28-MaY-99 <6 <6 

CNC31-B07/ 
31SLB071011 28-May-99 <6 <6 

CNC31-TL'o, / 
31TL00101 28-May-99 <5 <5 

All concentrations are in micrograms per kilograms (ug/kg). 
NA - Not analyzed 

ZONE C, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Ethyl- Xylenes 8enzo(al) Benzo(b) 
benzene (total) anthracene fluoranthene 
(ug/kg) (ug/kg) (ug/kg) (uglkg) 

1260 42471 73084 29097 

<6 <6 < 400 < 400 

<6 <6 < 400 <400 

<6 3 (J) < 400 < 400 

930 6800 < 7900 < 7900 

<5 <5 < 7300 < 7300 

<6 <6 < 360 < 360 

<6 <6 <400 <400 

<6 <6 < 360 < 360 

<5 <5 NA NA 
- - L .. - L. - -

Bem~o(k) 
Chrysene f1uoranthene 

(ug/kg) 
(ug/kg) 

231109 12998 

< 400 < 400 

<400 < 400 

<400 < 400 

< 7900 < 7900 

< 7300 < 7300 

< 3EiO < 360 

< 4()0 < 400 

< 360 < 360 

NA. NA 
-

(1) South Carolina Department of Health and Environmental Control Risk Based Screening Levels for sandy soils; depth to groundwater less than 5 feet. 
(2) Duplicate sample 
(3) Trip blank 
(J) Indicates the presence of an analyte at a concentration leiss than the reporting limit and greater than the detection limit. 

Dibenzo(a,h) 
anthracene 

(ug/kg) 

87866 

<400 

< 400 

< 400 

< 7900 

< 7300 

< 360 

<400 

< 360 

NA 

Naphthalene 
(uglkg) 

210 

<6 

<6 

3 (J) 

13400 I 

3 (J) 
I 

<6 I 

NO I 

5 (J) 
I 

~ 



TABLES 

SUMMARY OF FIXED-BASE LABORJII.TORY ANALYTICAL RESULTS FOR CHEMICALS OF CONCERN IN GROUNDWATER 
SITE 31, BUILDING 7150 

Monitoring Weill Sample 
Sample No. Date 

RBSl'" 

CNC31-MWOll 
31GlM010l 27-Ju\-9H 

CNC31-MWOll 
31GLM0101D 27-Jul-9!l 

CNC31-MW02 I 
31GLM0201 27-Jul-9'9 

CNC31-MW03 I 
31 GlM0301 28-Jul-99 

CNC31-MW04 I 
31GLM0401 28-Jul-"9 

CNC31-MW05 I 
31GLM0501 28-Jul-!l9 

CNC31-MW6D I 
31GLM0601 19-Aug-99 
CNC31TL"'1 
31TL01001 28-Jul-99 

All concentrations are in ul~fL. 
NA - Not analyzed 

Benzene 
Ethyl-

(ugIL) benzene 
(ugIL) 

5 700 

<5 <5 

<5 <5 

<5 <5 

<5 <5 

<5 <5 

<5 <5 

<5 <5 

<5 <5 

ZONE C, CHARLESTON NAVAIL COMPLEX 
NORTH CHARLESTON, SOUTtI CAROLINA 

To,luene 
Xylenes 

MTBE Naphthalene 
Benzo(a) 

(total) anthracene (ugIL) 
(ugIL) 

(ugIL) (U!lIL) (ugIL) 

'1000 10000 40 10 (2l 10 (2) 

<5 <5 <5 <5 < 10 

<5 <5 <5 <5 <10 

<5 <5 <5 <5 <10 

<5 <5 <5 <5 < 10 

<5 <5 <5 <5 < 10 

<5 <5 <5 <5 < 10 

<5 <5 <5 <5 < 10 

<5 <5 <5 <5 NA 

(1) South Carolina Department of Health and Environmental Control Risk Based Screening Levels for groundwater. 
(2) The risk based screening level for individual PAH CoC is 10 ug/L or 25 ug/L for total PAHs. 
(3) Duplicate sample 
(4) Trip blank 

-
Bem:o(b) Benzo(k) 

Chrysene 
Dibenzo(a,h) 

fluoranthene fluoranthene 
(ugIL) 

anthracene 
(ug'/l) (ugll) (ugll.) -10(2) 10 (2) 10 (2) 10 ,,,, 

<10 < 10 < 10 < 1 () 

< 10 < 10 <10 < 10 

< 10 <10 < 10 < 10 

<: 10 < 10 < 10 <10 I -
" 10 < 10 < 10 <'lO I 

------j 

·c 10 < 10 < 10 < 10 

< 10 < 10 < 10 < 10 

NA NA NA NA 



TABLE 9 

COMPARISON OF MAXIMUM CONCENTRATIONS TO RBSLs 
SITE 31, BUILDING 760 

ZONE C, 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 10 5 <6 
Toluene 150 1622 <5 
Ethylbenzene 930 1260 <5 
Xylenes 6800 42471 <5 
MTBE <650 NA <5 
Naphthaltm~ 13400 210 <5 
Benzo(a)anthracene <7900 73084 <10 
Benzo(a)pyrene <7900 NA <10 
Benzo(b )ftuoranthene <7900 29097 <10 
Benzo(k)ftuoranthene <7900 231109 <10 
Benzo(g,h,i)perylene <7300 NA <10 
Chrysene <7900 12998 <10 
D ibenzo( a, h )anthracene <7900 87866 <10 

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 B1, 

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

RBSLs (GW) 
(ug/L)(b) 

5 
1000 
700 

10000 
40 
10 
10 
10 
10 
10 
10 
10 
1n 
'v 



Media 

Air 

Groundwater 

Surface Water 

Surficial Soil 

Subsurface Soil 

TABLE 10 

EXPOSURE PATHWAY ASSESSMENT - CURRENT LAND USE 
SITE 31, BUILDING 760 

ZONE C, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Exposure Route Pathway Selected for Exposure Point or 
Evaluation? (Yes or No) Reason for Non-

Selection 
Inhalation No Area of boilder house 

below grade is above 
Explosion Hazard No water table and not 

expected to act as a 
basement. 
No explosion hazard. 

Ingestion No No current groundwater 
pathways complete. 

Derma! contact No Drinking water provided 

Inhalation No 
by city. 

Ingestion No No surface water bodies 
within 1,000 feet 

Dermal contact No 

Inhalation No 

Ingestion No No surficial soil impact. 

Dermal contact No 

Inhalation No 

Ingestion No No current complete 
pathways. 

Dermal contact No 

Inhalation No 

Data Requirements (If 
pathway selected) 



Media 

Air 

Groundwater 

Surface Water 

Surficial Soil 

Subsurface 
Soil 

TABLE 11 

EXPOSURE PATHWAY ASSESSMENT· FUTURE LAND USE 
SITE 31, BUILDING 760 

Exposure Route 

Inhalation 

Explosion Hazard 

Ingestion 

Dermal contact 

innaiation 

Ingestion 

Dermal contact 

Inhalation 

Ingestion 

Dermal contact 

Inhalation 

Ingestion 

Dermal contact 

Inhalation 

ZONE C, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Pathway Selected Exposure Point or Reason for 
for Evaluation? (Yes Non·Selection 

or N<>l 
No Area of boiler house below 

grade is above water table and 
No not expected to act as a 

basement. 
No explosion hazard. 

Yes Groundwater exposure by 
potential construction worker 

Yes (most likely in utility corridor). 
80th direct exposure and 

Yes exposure by soil leaching to 
. groundwater evaluated. 

No No s~r:race water bodies within 
1,000 feet. 

No 

No 

No Soil exposure by potential 
construction worker (most likely 

No in utility corridor). Although 
there is no surficiai soii impact, 

No subsurface soil evaluated as 
surface soil for construction 
worker as direct contact likely in 
utility trench. Volatization of 
CoCs will occur before receptor 
enters the trench to work. 

YES Exposure evaluated as direct 

YES 
contact in utility trench (see 
above). 

No 

Data Requirements (If 
pathway selected) 

No additional data 
needed. 

No additional data 
needed. 
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APPENDIX A 

UNDERGROUND STORAGE TANK ASSESSMENT REPORT - UST 760 



South Carolina Department of Health and Environmental Control (S.C.D.H.E.C.) 
Underground 510"'ge Tank (USn Assessment Report 

Submit Completed Form 10: 

Date Received 

State Use Only 

I OWNERSHIP OF UST(S) 

UST Regulatory Section 
SCDHEC 
2600 Bull Street 
Columbia, South Carolina 29201 
Telephone (803) 734-5331 

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

tvfailing Address: P.O. Box 190010 

City: N. Charleston State: SC Zip Code: 29419-9010 

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

II SITE IDENTIFICATION AND LOCATION 

Site 1.0. #: Unregulated 

Facilitv Name: Charleston Naval Base Complex, NH46 

Street Address: Turnbull Avenue 

City: North Charleston, 29405-2413 County: Charleston 

III CLOSl'RE INFORMATION 
Ii Ii 

Closure Started: 24 Aug 1998 Closure Completed: 22 Sept 1998 

Number ofUSTs Closed: 
N/A SPORTENVDETCHASN 
Consultant UST Removal Contractor 

. 
IV. CERTIFICATION (Read and Si 

I CeMlly lIIat I have perx>nally ClUImlneO and am famiLI" willi tilt InfonnMlOn subnuaed in IIIls and all anached dDcumena: and thai based on II!)' InqUIry of"-IDdiYl6uads responsible (or 
"'''1111 tillS "'formalion. I bel>evc IhaIthe swrruncd infonnanon IS live. ~t and compllllC 

Henrv She ard II. P. 

.r;. 



.. . ' . 
• 

Ii 

V. UST INFORMATION Tank I Tw' Tw' Tw' Tw' 

Fuel oil 

A. Product .................................................. . 
1,500 gal 

B. Capacity ................................................. . 
1941 

C. Age ........................................................ . 
Steel 

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

Unk. 
r ""1f .... _+L.IV ....... _ ... .&'T ....... TT ...... 
.L. IVlUIIUJI ll!;(lJ. U.l L~l U~ii; ........................ . 

6' 
F. Depth (ft.) To Base ofTank .................. . 

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

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

1. Method of Closure RemovedlFilled ..... 

J. Visible Corrosion or Pitting yIN ......... 

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

R 

y I I I I N 

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

UST NH46-S 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 TIl.) 

M. Method of disposal for any liquid petroleum, sludges, or waste waters removed from the 
USTs (attach disposal manifests) 

The sludge. waste water, and residual fuel oil from UST NH46-S were recycled. 

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

UST NH46-5 was sound, although covered with rust which had not penetrated the sheet 
metal. However, the backhoe accidentally punctured the tank at 6 feet below ground 
surface level during the digging process. See Site Map 3. 

",. 



. . , , . 
• . . 

VI. PIPING INFORMATION 

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

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

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

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

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

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

G. Visible Holes yIN ............................................ . 

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

Note I: UST NH46·5 provided heating fuel oil to Building 
NH46. 

~ T ... , I T ... , I T..o, I T .... I T..t' ~ 
Steel/1t. 
.nnn .. 

26' 
~ee note 

I 
Sec note 1 

S 

Y 

Y 

N 

1941 

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

The piping was covered with surface rust throughout the run. One loose joint was found. 
See Site Map 2. 



.' 

VII. BRIEF SITE DESCRIPTION AND mSTORY 

Facility NH46 was constructed in 1941 and served as part of the Naval Hospital 
complex. UST NH46·5 provided fuel oil to the boilers and emergency generators of 
building NH46. The tank was abandoned at an unknown date. 

UST NH46·5 was first identified as a possible location for an underground tank. The 
only evidence that was found for the tank was an open top pipe next to a stairway in an 
empty parking lot over 100 feet from the tank's actual location. The tank location was 
approximated through the use of a magnetometer and the Building NH 46 boiler room 
piping and vent. The asphalt, rock and soil covering the tank had to be removed to find 
it. The tank was full and could not be emptied until it was uncovered, due to the remote 
fill line. Unfortunately, during the excavation/search for the tank, the backhoe punctured 
the tank resuiting in a spiii of approximately 50 gallons of heating fuel oil that was in L'ie 
tank (see Attachment I Photo 2). 

The fluid, and the soil saturated by the spill was over excavated, and sampled for 
disposal. Additionally, a sample was taken from the soils below the area that was over 
excavated during the clean-up. Efforts to remove all soil affected by the spill were 
taken, but the sample of the area below the over excavation showed no significant 
difference in contamination levels from the saturated soil which was removed. Both 
aieas had relatively high levels of volatiles (BETXINaphtha!ene) an.rl detection levels for 
semi-volatiles (PAHs) which were too high to for significant analysis. 



VIII. SITE CONDITIONS 

Yes No Unk 

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

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

See note 1. 

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

If yes, indicate location on site map and describe the odor (strong, 
mild. etc.) [beneath pipe run - mild) 

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

If yes, how far below land surface (indicate location and depth)? X 

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

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

Name of DHEC representative authorizing soil removal: X 
See note 2. 

E. Was a petroleum sheen or free product detected on any excavation N/A 
or boring waters? I I I 
If yes, indicate location and thickness. See note 3. 

Notes: 
I. The release within the UST excavation was an accident caused by DET personnel. It was 

not a condition of the subject tank/piping that was discovered. 
2. Petroleum impacted soil has been drummed and segregated for disposal by a recycling 

facility. 
3. No groundwater was encountered. 



~ . 

IX. SAMPLE INFORMATION 

A. SCDH.l::C Lab Certification Number iOi20 -....:..:::..:=.::..--

B. 

Sample # Location Sample Type Soil Type Depth' DateITirne of Collected OVA# 
(SoillWater) Sand/Clav) Collection Bv 

SPORT Beneath fill pipe Soil Sand 3' 25 Aug 98 M. Not 
0784·1 0800 Baker' Taken 

SPORT Trip Blank. . . . . . . 
0784·2 

SPORT Beneath fill pipe Soil Sand 3.5' 25 Aug 98 M. Not 
0784-3 0900 Baker Taken 

SPORT Beneath fill pipe Soil Sauu 3.5' 25 Aug 98 M. Not 
0784-4 0900 Baker Taken 

SPORT Dirt pile Soil Sand - ) Sept 98 M. Not 
0788-1 084) Baker Taken 

SPORT Trip Blank. - - - - - -
0788-2 

SPORT UST excavation, south end Soil Sand 8' ) Sept 98 M. Not 
0788-3 0930 Baker Taken 

SPORT UST excavatio 11 Sand 8' i Sept 98 M. Not 
0788-4 0920 Baker Taken 

SPORT Vent pipe Soil Sand 4' I Sept 98 M. Not 
0788-5 0937 Baker Taken 

SPORT Beneath fill pipe Soil Sand 3.5' ) Sept 98 M. Not 
0788-6 0950 Baker Taken 

II II II II II II II 

• = Depth Below the Surrounding Land Surface 



'-

.. 
X. SAMPLING METHODOLOGY 

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

After the removal of UST NH46-5 soil samples were taken. 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. Samples for volatiles were taken using the Encore sampler and T -handle. 

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

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





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 thru 4 
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Attachment II 
ANALYTICAL RESULTS 

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

Certified Analytical Results 
Chain-of-Custody 
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Client: 

Contact: 

GENERAL ENGINEERING LABORATORIES 
\leetillt! I(ld(/\"~ /leecifi Idril a 1'151m/ {nrlomOrmll'. 

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

Project Description: SUPSHIP-Ponsmouth Detachment 

cc; NPWCOOl97 

Sample ID 
L.blD 
Matrix 
Date CoUected 
Dale Received 
Priority 

Collcetor 

Repon Date; September 02. 1998 

; SPORT0784-1 

; 9808866-01 
; Soil 
: 08125/98 
; 08/25/98 
: Routine 
: Client 

Laboratory Certifications 
STAtE GEL EPI 
FL E87156/87294 ES7472187 
NC 233 
SC 10120 10582 
T"N" 0293<' 02934 

Page lof3 

Parameter QuaUfier Result DL RL Units OF Analyst Date Time Batch M 

Volatile Organics 
BTEX .. NAPTH . • 5 ir.".. 
Benzene U ND 0.560 1.12 uglkg 1.0 
Ethylbcnzene U NO 0.336 1.12 uglkg 1.0 
Naphthalene U NO 0.672 1.12 uglkg 1.0 
Toluene U NO 1.01 1.12 uglkg 1.0 
Xylenes {TOT ALI U NO 0.784 2.24 uglkg 1.0 

Extractable Organics 
Polynuclear Aromatic Hydrocarbons - 16 items 

Acenaphthene U NO 158 330 uglkg 1.0 
Acenaphthylene U NO 145 330 uglkg 1.0 
Anthracene U NO 85.8 330 uglkg 1.0 
BenzOl a)anthracenc U NO 66.0 330 uglkg 1.0 
R",n7nf ~ InVY't"n .. U ND 
--·--'-'r~·-··- 72.6 330 .... n.. .. 1.0 U&,A& 

Benlotb)fluoranthene U NO 142 330 uglkg 1.0 
Benzol ghi lperylenc U NO 79.2 330 uglkg 1.0 
Benzo(k)fluoranthene U NO 132 330 uglkg 1.0 
Chrysene U NO 52.8 330 uglkg 1.0 
Dibcnzo(a.h)anthracene U NO 82.5 330 uglkg 1.0 
Fluoranthcne U NO 66.0 330 uglkg 1.0 
Fluorene U NO 112 330 uglkg 1.0 
Indeno( 1.2.3-c.d)pyrene U NO 79.2 330 uglkg 1.0 
1\1' ..... 1. .. 1" .. 1 ....... " "n .' .. I-'''L .............. v .. ~ ... .. n ugl'&:g 1.0 1" ,'u 
Phenanthrene U NO 59.4 330 uglkg 1.0 
Pyrene U NO 72.6 330 uglkg 1.0 

The following prep procedures were performed: 
GClMS Volatiles (8260 Higb Level) 

POBox 30712' Charleston. SC 29417 • 1040 Savage Road' 29414 

(843) 556-8171' Fax (843) 766-1178 

'" I., Prinled on ~1,."Yded paper. 

JEB 08130/98 1552 129984 

RLC 08/28/98 1800 129634 2 

lEB 08/30/98 0900 129984 3 

111111 IIIIIIIIIIII~ 
'9808866-01" 
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Client: 

ConlaC!: 
Project Descnption: 

cc: NPWCOO197 

GENERAL ENGINEERING LABORATORIES 
.\Ieerill~ roda.\'\ Il{'{'as wuil Cl \'isitm Trw tomorrow, 

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

SUPSHIP-Ponsmouth Detachmenl 

Repon Date: September 02. 1998 

SamplelD : SPORT0784-1 

Labomory CeniBcat£on. 

STAlE (lEL EPI 
fL E87156/87294 ES74nm 
NC 233 
SC 10120 10!582 
1N 02934 02934 

Page 20f3 

Parameter Qualifier Result 

GCIMS Base/Neulral Compounds 

DL RL Units DF Analyst Date TIme Batch M 

RDH 08/26198 2015 129634 4 

Comments: 
Data reponed in mass/mass units is reponed 'as rcCCIVC:,r. 

Surrogate RKovery Test Percent% Acceptable Limits 

2-Auorobiphenyl M610 80.5 (30.0 - 115.) 
Nitrobenzene-d5 M610 95.0 (23.0 - 120.) 
p-Terphenyl-dI4 M610 83.5 (37.3 - 128.) 
Bromotluorobenzcne BTEX +N AP-8260B 74.5 (53.5 - 154.) 
Dibromotluoromcthane BTEX+NAP-8260B R9.6 (63.4 - 136.) 
Toluene-d8 BTEX+NAP-8260B 109. l72.1 - 137.) 

M=Melhod Method-Description 

MI SW846 82608 
M2 EPA 8270 
M3 EPA 5035 
M4 EPA 3550 

NOles: 
The qUalifiers in this repon are defined as follows: 
ND indicates thaI the anaJyte was not detected at a conceutr:uion greater than the detection limit. 
J indicales presence of analyte al a concentration less than the reporting limil (RL) and gre.ler than the detection limit (DL). 
U indicates that the analyte was not detected at a concentration greater !ha.l! the de!ec!!un limit. 
* indicates thar a quality conuol analyte recovery is outside of specified acceptance criteria. 

POBox 30712 0 Charleslon. SC 29417 0 2040 Savage Road 0 29414 

(843)556-8171 0 Fax (843) 766-1178 

~ Pnnlt'd un rfi'\"ded D:looef" 

"9808866-01" 
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Client: 

Contact: 

Projecl Description: 

cc: NPWCOOl97 

GENERAL ENGINEERING LABORATORIES 
Jleeril1(? roliay'J lIl'ecis u'ilil a l'is/OII r(lr rnmo,.mll'. 

Supervisor of Ship Building & Convenion 

SUPSHIP-Ponsmouth Detachment-Env. 

1899 North Hobson Ave. 
North Charleston. South Carolina 29405-2106 

Mr. Bill Hien 
SUPSHIP-Ponsmoulh Detachment 

Report Dale: September 02. 1998 

SamplelD : SPORT0784-1 

M=Metbod 

This data repon has been prepared and reviewed 

in accordance with General Engineering Laboratories 

standard operating procedures. Please direct 

Metbod-Oescription 

any questions 10 your Projecl Manager. Karen Blakeney at (803) 769-7386. 

Reviewer By \ 

POBox 30712· Charleston. SC 29417 • 2040 Sav.ge Road· 29414 

(843) 556-8171· Fax (843) 766-1 178 
ft 
~4J Printed on Itt~'cled p.:Ipcr. 

STAlE 
FL 
NC 
SC 
1N 

GEL 
E87156187294 
233 
10120 
02934 

"9808866-01 " 

£PI 
E8747lJ87 

\QS!2 
02934 

Page 3 of 3 



Client: 

Contact: 

GENERAL ENGL'1EERING LABORATORIES 

Supervisor of Ship Building & Conversion 
SUPSHIP-Ponsmouth Detachment-Env. 

1899 Nom Hobson Ave. 
Nom Charleston. South Carolina 29405-2106 

Mr. Bill Hiers 
Project Description: SUPSHIP·Ponsmouth Detachment 

cc: NPWCOO 197 

SamplelD 
Lab 10 
Mattix 
Date Collected 
Date Recei ved 
Priority 
Collector 

Repen Date: September 02. 1998 

: SPORT0784-2 
: 9808866-02 
: Soil 
: 08125198 
: 08125198 
: Routine 
: Client 

LabonIOl'! Cen:ilic:atioas 
STATE GEL EPI 
FL E87156187294 E87472J1174 
NC 2J3 
sc 10120 10582 
1N 029304 02934 

Page lof2 

Parameter Quillilier Resuh DL RL Units OF ADalyst Dale Time Batch M 
-_.'---
Volatile Organics 
BTEX .. NAPTH . • 5 items 
Benzene U NO 0.500 1.00 uglkg 1.0 JEB 08/30198 1520 129984 
Ethylbenzene U NO 0.300 1.00 uglkg 1.0 
Naphthalene U NO 0.600 1.00 uglkg 1.0 
Toluene U NO 0.900 1.00 uglkg 1.0 
Xylenes aOT AL) U NO 0.700 2.00 uglkg 1.0 

The following prep procedures were performed: 
GClMS Volatiles (8260 High Level) JEB 08/30198 0900 129984 2 

Comments: 

Data reponed in mass/mass units is reported 'as receivect'. 

Surrogate Recovery Test PtrCeDt% Acceptable Limits 

Brornofluorobenzene BTEX .. NAP·8260B 83.3 (53.5· 154.) 
Dibromofluoromethane BTEX .. NAP·8260B 81.5 (63.4 - 136.) 
Toluene·d8 BTEX .. NAP·8260B 95.9 (72.1 - 137.) 

M = Metbod Metbod·DescriptioD 

MI SW846 8260B 
M2 EPA 5035 

POBox 30712 • Charleston. SC 29417 • 2040 Savage Road' 29414 IIIII~ 1IIIIImllill mlm~1 ~I~ 1~llllllllm ~IIIIII 
(843) 556·8171 • Fax (843) 766-1178 "9808866-02" 

~ Pnnlo:t.i on ree\'cI~ p:aoer. 



Client: 

Contact: 
Project Descriprion: 

ee: NPWCOO 197 

GENERAL ENGINEERING LABORATORIES 
J/ef'rill:! (I'tfl/\' .~. lIt:'etl.~ ~,.itl, {I \"iJiml for !(lIIIOrnHf. 

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

Rcpon Date: September 02. 1998 

SarnplelD : SPORT0784-2 

M=Melhod Method-Description 

Notcs; 
The qualifiers in this repon are defined as follows: 
NO indicates that the analyte wa.'i nUl detected at a concer.trn.tion greater than the detection iirni(. 

Laborlltory Certiflcationl 

STAn: GEL £PI 
A. ES7156m294 EB7<72/87' 
NC 2JJ 
sc 
TN 02934 

Hi582 
02934 

Page 20f2 

J indicates presence of anaJyte at a concenuation less than rne r:poning limit (RL) and grealer than the detection liDO{ (OL). 
U indicates that the ai1.ilYii: was not dc:ected at a concenuation greater Lhan the detection limit. 
• indicates that a quality control anaJytc recovery is outside at ~pecified acceptancc crilCria. 

This data ropon has been prepared and reviewed 
in accordance with General Engineering Labor-nones 
standard operatinJ! procedures. Please direct 
any questions to your Project Manager. Karen Blakeney at (80) 769-7386. 

Reviewed By 

POBox 30712 - CharleSlon. SC 29417 • 2040 Savage Road' 29414 

(843) 556-8171' Fax (843) 766-1178 
ft: t. .. Pnmcd on ~cych::d paper. 

"9808866-02" 
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BORING LOG Page_' of_I 

'Rr::T NAME: c..NC 5h.t,. 'J O\.rJ. S',+e 31 
)R~CT NUMBER: N Dr by Bld'3 'l(pO 
JRILUNG COMPANY' --n,&<'-....r ~ . 

BORING NUMBER: C rJ c. 3> I B ~ I 
DATE: S'-/j.A<j , 
GI=()\ OGIST SI.$c:.o ~ ----

i:lRILUNG RIG: 6eofryt:-. 571e" DRILLER: ~ 
u~'{ 

MATERIAL DESCRIPTION P~DfF1D Reading (ppm) ..... ' ..... Blows I "-" Uthology U 
No. IFl) ,- '" RKOvery "" .... """ S ..... 0' ROD , 10eptN'F"t. bon"", N 

\ ~ T' .... Run ''') ...... ) ConslShnc C Remarks • .. .. · .. ROD No. Lenglh .. Colo Material Classification S • , E i\. ~ 
. _ .. .. , " E ~ , ..... ~ • • " ..... " .. 0 

t/) 
H_ 

I L J~ 61'(},. ,. ~rd.~ -;:; It:. .clr~ ,'1 
z.. / I~ ~ for, Lt 

, .. rv1J;~r ').. 

L 
I • 

3 " /, ~, r,,(;( J-Y' '2 
~ :/ 7....' (I I • , . " • ,-

5 / " t • • • " -, /' I' 
t , c. .. --

-:}- / -f: ~" .. " . - '2 

3 /.-" 2.- r.!-. ~ ~" .. -- ~ f-..,.. .. .. 
~ .. 1'9 / '. c.~r-c{.., <: .. If- -.- --I( ¢> / rt ~cikh ~r. II .. (( -
\/ /I / d.~ 

, 
'" " I( ~ r . 

/'- 1:2- / 1./' 
~ .... r-, I • -, . I • . 

(3 / ~ ! ",,,,ttl S l{ l:- LA/ ~ .. ...( c..vc:...r I~ .... Ie -... 
{tf / dfJ,; 7~1'\.( .,,-Il- <Co ./.-v I' c...-k.rJ I~ ~ 

i/~ / ~k-b . 5.4\1-04 " ... fv~-kd -
Ii 
,(.,;> // Ljl ~'I\ 5~ "p{ S"e.. tv ro.. -k.",I. , 

/ ~ce 

/ 
/ 
/ 
/ 
/ 
/ 
/ 

, . / 
• 'When rock conng. enter rotk bI'okeness. 
- Indude monitOr reading in 6 toot intervals @ borehole. Increase reading frequency if elevated reponse read. 
Remarks: ____________________ _ 

Drilling Area .-::;L.... 
Background (ppm):L-:::l 

Converted to Well: Yes No ~ Welll.D, #: _________ _ 



BORING LOG Page _t of.L 
BORING NUMBER: CdJC-3/- 8f!J~ 'ROjECTNAME: c'Nr S4e. 31 BidS I~O DATE.. r_, .. _2JZI 

'ROJECT NUMBER: NDI leY "Zone c. ;7 ,,., .., r 
)RILLING COMPANY: ____ -:--------GEOLOGIST: _\i ... t~'~of.:·c;o.·"'j)..,......,-:~--r-__ 
)RILLING RIG ~bO DRILLER Ct.l{:lE G IH$~/iJ 

MATERIAL DESCRIPTION PlDlF1D R .. dllIIjI (pPm • ....... Dop'" BI~I ....... U"'....,. U 
No. (F"t.) S" .. Rec;Q'lery ""an .. Sol' S .... .. RQO I 1000thlf\. o.nsity/. til i L 
~- .. Run ('" S.mpl. I eon_ e Remarks I i " ROO No. Length .. y Colo Material Classiflcatlon S 

Screened 0' " 
Inter'll' Rook 

0 
H __ 

I / of r br,,, " ~ 1\,1..., ~ \ t-
~ / (f ;r.", ~<l(..;~: \L-

1 / "C 

.4- / { .<\ 
_. 

5' / $1 \~ >"-J.. ({ f- br<> ~'" 
(p /. r~ ,!n""C>...r ~,,' \!-4 ~ .. ...d. 

"1- .//'" l~ !-C. \I 

~ / '2..' 1C:: :J..r.. 
t L I -/'r. €-: '+-j ~~.,..{ 
10 / J, r. c.. .., 

, /' ({ / tf hr, '""L , 
X. r). / '1' a1. 1,(: ~, -

I' 13 / "dlf~. ';>ll~ S.:..I'\...,( 

/1 / I .... ..-f '""-h,.. Si ( h.{ <:; ",,,..,J..... 
1'1 . - // (f b-.-. $"..;. ...e(v 

lip / yl tI be ~ 
/ Eq3 
/ 
/ 
L L: 
/ 
/ 
/ 
/ . When I'OCk conng. enter rock brokeness. 

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

Remarks: 
------------------------~~-----------

~ 
" 

~ 
- ... W 
-
fYV:>'5 r If 
""-¢. 's +-- . 
~f'5"r 
~(S~ 

, 
~~ ~ :.5\ 

, ~y. IV'" .E;"\-
r-

re;e~ ~ .~ tL .Jj i 
\ ... d ..... ~ ~ '¢ ""i f-' 
k4-t-

'9~N.c...-k. 

S-'"\--,""4~ I! 

Drilling Area 
Background (ppm):1 r--'kllO:"""1l 

~ Yes No Welll.D. #: _____________ _ 
/ 

JI " 

\w 



BORING LOG Page L of L 
PROJECT NAME: C.N

D
C

4
Si-l-e ~D~~dq lid) BORING NUMBER CN(!, 3/ ~ l!#3 

~')JECT NUMBER: ~.!'-!~!:JII.!Q:::1.-_....!i<-~".:;.~ .... (,~ __ DATE: '5 -1'3 • 'If 
_'"- LING COMPANY: GEOLOGIST: _~Sli1.1fTcJI7:;;-.."..,..=-=-:r-__ 

DRiLliNG RiG- o/f;OO DRILLER e".,ttE" Gt8!JO;jj 
MATERIAL DESCRIPTION PIDlFlD R .. ding (ppm) 

Sample ","p" Blows' Sample Uthology U 
No. 1Ft) .-0. Reco ... ery Ch.nge .0;' S " .. 0' RQD I (DepthfFl Densityl N I ~ Typeo .un (", ....... , Conalstenc C Remarks ! 

.. 
~ . .. 

.QD No. Length M y Colo Material Classification S e ! " ~ Sc,...ned .... . • e e 
" • ~ 

Int ........ .... • .. a " as Han:lness 

{ / ct ~ br ~I\ ",AlA $/ {f A.r<o1 '-f 
:L / { ~kr. 5'~d'{5/ I~) ".t rV; '1 
? // - J • - r -
4 / l.7J I .-- • --
" /' '" fi."SI! .f,-Iht 5&<,.,P( ~r"1 i-
f:, / {{,. 

pr-
<S"6£~ dr-"L <f "J.., ..... 

+- / ....... ( - - f-
-g / ':LS 

I - . --- -
q /' .Jc.'U·A..'1 .(/ oft. ,.,.-LAP t3 J- ~ 

Ir'"" • rc: / ct: rc./:'r {' .e,r-.,{.:" &",. I /.- fl\- ()/Ji- '-t 
1'" 'j / a ~ 6 ... 5'~ ",.{.., or) It pi II-r;j ,.,.... t:> , -s J- 'c:;1 

11- / '-{I d e- br ~ th r-d. "1 (j'd b I oJ r", 0,<" J-. • ~I P 'fl ~ 
13 / I k..- ~jj f1.I ~,... J ... .1 ~ +--
t<f / Iv br ttA-~ Ct I rCl c.J fr,. '1" w 1tV!-!-

tS / b. I ~-.; ,...CJ( !.f frD"t'J pU of i-/E oar. r:.v~ 

II; /' L{' (f.. hr. So ~,,( ." ./ .. 
.' t €: a"'t.+- (0 .J. ,vA 

/~ ~'!O'. 
/ 
/ 
/ 
/ 
/' 

t 1 151 1 Jf-----+--lll--+-+-JJ -+-J-+--+--t--iJIII 
11 rock COring, enter rock broke ness. 

... ~i1Ctude monitor reading in 6 fool Intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 
converted-to-W-e-II-: --Y-eS-----N-O-; ... X...-?,c.:'---W-el-II-.D-. #-: ________ _ 

Drilling Area 
Background (ppm):~ 



BORING LOG Page L ot'fli!:.l 

PROJECT NAME: c..NC- Sde 31 Bld~ 7(.0 

PROJECT NUMBER NDII~ "20 e c.. 
BORING NUMBER: CAle. ~C; "fXzJf 
DATE· ~~/) ~ n 

DRILLING COMPANY: .. Sp I' ... ~ .J.c./" GEOLOGIST: S/jeO 
DRILLING RIG: :2..1iiJ 7 S"4 dif DRILLER: C· t; f 1ft tfliV 

MATERIAL DESCRIPTION PIOIFID Reading (ppm) 

Sample 0. ... Blows I Sampl. Uthology U 
No. (Ft.) .. '" Recovwy Chang. SaO 5 .n. o. RCO 1 (DepthlFl o.tIUty/ N 

~ ~ T,oom C II Run ''') 
_. 

) eon_ Remarks ! . II 
RCO No. L~'" '" , Colo Material Classiflcatlon 5 E ! " . 

ScrMnecl 

'" . • e e ~ ., • ;: 
In!e!"tal -- • ., C " IcD H_ 

I 7 ~. .) CoreA...., ~ (b 
'L /' L·J J., L I- k" "d lA<;; \ r-/r..J O ~.J ~(e~ ..., 7 !-,- ~ it t--...; -r<!,t. vv;A.T b -..) . . 
4 7 51 - -. """'- • 

~ / b ..... lh-- c;-i (~ C'~. J ~~'S\,... 

:L / I~~- r... ~ {~ ~Gt ..... 4. rv--o '-,,{- Itf 
I-::j- /' \b- bn ...... l- I .:; "- --cA l. J f'-'"'l> ;- s 1- If 
19 /' 3' ~ ,~ ii'" :f-< .... f"bpf- I .... , ., 
0 /' aJ;J,., 5"4A;LA -oi 16~ , ',s':J'-a--/ . ,.,1" 
Ie 7 ., £ ... ",X4 (;,.,,;,. "#:W~/5r 

h fI Iii / ~~,,-<. .. fil~ tl /I'Yl0/51-.... \.-.. 
\ f'i -/ Llf .,. 1~&.,,~?:1'- ~,' til '"' I lli I ,,~ ~~D 

(s 7 dk. (,. 4/' ( I ... ~ <~ "') vv'~1-7 {"Hi, 

rtf /' ". d£/" l-- ' I I • (,IV u l I sf!r;, 
(5 7 1r1~ h "", " It v~~kt$ 
[& /' l-{I tJ..kt ,/ " 14~fvrq +-t c bt r 

7 £08 

/' 
7 
/ 
1/ 
1,/ 
[7 
/ 
/ 

'*lMlen rod<. coring. enter rock brokeness. 

... Indude monitor reading in 6 fOOl intervals @ borehole. Increase reading frequency if elevated reponse read. 
Remarks: ___________________ _ 

Drilling Area 
Background (ppm):c9:J 

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



BORING LOG Page --1- of ~ 

PC::CT NAME: We.. f:>jte 31 BIdQ ,~o BORING NUMBER: (!.Nt· 6\-"6D 6" 
PRUJECT NUMBER: NQiiDli "Zone E DATE: 5/15/99 
DRILLING COMPANY: GEOLOGIST: -~S'!-\-"','j-'c..Lo...J..J'--------

---.:J)-::5D-j"7S-q- CC
-· -, ----DRILLER· (l If'r<U>JA-DRILLING RIG' - 52 

MATERIAL DESCRIPTION PIO/FIO Reading (ppm) 

Sample Depth Blows I Sample Lithology U 
No. 1Ft.) 68 or Recovery Change Soil 5 
.nO 0' ROD I (Oepth/Fl Densltyl N I i. Type 0 R'n (110) Sample ) Conslstenc C Remarks J! ~ 

~ .. . ~ 
ROD No. Length 0' y Colo Material Classification 5 E J! " . .. J! Screened 0. . • E f 

Interval " • 0 " Rock " ~ Q 
Hardness 

0 ~ 

I / ~(j.( 't.t O(G .~:it I is!- 5 
.J / "snr-l" sit.l- f' ' 

Q, / I 

, , 
4 / ~ ~~ 'II 1-1 

6' / kMIo..- onJ. I sr \-\- < 

10 i/ ...... 
~ ""'-l' .~ 

, / J 'v 
6 / .2.5 ~"'- .~~1\A. . , 

Ie 

i'" 
q / .hx. ~ sruJ.v <- , [-J. (YLOi d<- 5 
1o / 1<,.< i:- f 

s - \I " / 6 I'/, ID / 4 -, II" 
13 / • Ir Rr. ~.A " -l·\ W,J- 5 
14 / Sd+u~~\l "-rJ • .x-J-.J 

~ 'I. IS / f I 

It:-
// 4 >="/Sl, '.,'/ 

/ 
/ 
/ 
/ 
// 

/ 
/ 
/ . - / . When rock conng, enter rOCk brokeness . 

... Indude monitor reading in 6 loot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: -----------------------------------------

oJ 

. 

Drilling Area .---;;;r-, 
Background (ppm): I 'S' I 

Converted to Well: Yes No --- Well 1.0. #: _____________ _ 



BORING LOG Page --L of -1-
PROJECT NAME: CNe. S~ 31 Bld~p4>Q BORING NUMBER: tN~ 31- D(P 
PROJECT NUMBER: N PUp,::! Zpne.1:.. DATE: F!,.,ltt'! 
DRIlliNG COMPANY: ...... ..\..LL>OWL----"""' ...... -=--GEOLOGIST: --;S~\~· s-'-c:.::l"'J..:.'c-l.-------

DRIlliNG RIG' d5b/S'-/cD DRILLER Coler<la.f\ 
MATERIAL DESCRIPTION 

Sample Depth Blows I Sample Uthology U 
No. (Ft.) e"or Recovery Change SoIl 5 
.nd 0' ROD , (Depth/Ft. Densltyl 

Type 0 Run (%) Sample ) Consistenc C 
ROD No. Length ., y Colo Material Classification 5 

Scrtened . , . 
Interval Rook 

Hardness 

r / t l\n-~ 

~ / .sdk .a;:.J 
3 / 

, 

'-/ / 1.'5 \ II 
5 / 6i~ ~,J 
~ / \' J"" w-
7 // ~ .. ~. , 
~ / .5 ",< ~~ Sc.i~ 
'1 / D~~"~ .'>i l-hl .<;G" d 
10 / bv-

I 

'" II / 
r l.l / lj -" 

13 / .!L ll"'& :-; lI·h s «.--A 
14 / \. ~. <; ~J r,... 

_"L J:< // 

/I" / ~ G{ff3 , ( ..v 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ . When rock conng, enter rock brokeness . 

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

Remarks: ------------------------------

PIC/FlO Reading (ppm) 

N '. ~ Remarks i " 2 -0 " E " . 
• .. 

~ • E ¥! " • 0 

" " a 

mo\s+ 5 
L\~J:- .--

it 'I 
-\- S 

• 
wJ-- 5 

j 

\ ' \ I 

Drilling Area 
Background (ppm): '-1 -:r'--', 

- ..... _ .... ,.... \1\1011· Yes No --- WeIlI.D. #: _____________ _ 



5 

BORING LOG PageLofL 

r-')JECT NAME ~N~ Site 31 BI~ 7,.,0 BORING NUMBER C NO,",:bD] 
,JECT NUMBER !:i()~L\ Zo(\eL DATE: -,. .. 5u..(!..;,sllL..!.cil.l--_____ _ 

DRILLING COMPANY: ____ --, _______ GEOLOG1ST: -':::fii~.;,"'r."''''__ _______ _ 
DRILLING RIG' dSD/5'1= DRILLER' (o(e"",,(>. 

MATERIAL DESCRIPTION 
Sample Depth Blows' Sample Lithology U 

No. 1Ft) 6~ or Recovery Change Soli 5 
.n. 0' RCD , (Depth/Ft. Densltyl 

Type 0 Run (%) Sample ) Consistene C 
RCD No. Length 0' y Colo Material Classification 5 

Screened '" . 
Interval Rock 

Hardness 

I / 10, s, Wv 'i,a~ 
J. / 
3 / 
4 / 15 III II - / hI "5\ \.\v .5<1.,j ,j 

G / 6{'f:I~Q. SCtruf-
1 V ~ ~' .~ 
f3 // ~t::: Lf Si \~ <I ~~,.J .:>../ ." . 
q / lole.-{ b<' . '1 . __ I (..\-

~I' 10 / b( srUv <((rei 
f\ II / 2> &;\c" J; 

1.;1. / -rt • b,.. Si I·j, <;6.J 
1.2 ~ 
14 / 

X IS / 3 .D,e ,II \'; 

~ / 
/ 
/ 
/ 
/ 
~ 
// 

/ 
/ 
/ 

- ~en rock conng. enter rock broke ness. 

_. Include monitor reading in 6 foot intervals@ borehole. Inc'"9se reading frequency if elevated reponse read. 

Remarks: 5!!'Jvv- Nc#,~ 4.. r IS:t{ . 

PIC/FlO Reading (ppm) 

N I ~ Remarks ! m • ~ .. m 
e 1i ~ . 
• e e ~ 

" • 0 ~ 

'" m 0 

I'M I~..j 

V 
I'li ,,(<, I;- 6 

w.J-
t 

.. \.01- / 

.,J 6 

li 
~ 

S,;-K 

, II , 

Drilling Area 
Background (ppm):/ r--,:,--, 

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



. BORING LOG Page _l_ of _1_ 

PROJECT NAME: _S:~)*L·~c..,-"3::...L/...JB.DlJ;ld.u;~4--17JQ.(Puo_BORING NUMBER: C ~C 3 \ - D5 
PROJECT NUMBER: _...J-;:;;::;H::Z:_z:::::!:L.I'Nu.D!lll.o!p~ L\L-.:z~DlLn!.Se~C-=- DATE: ____ ,22.L1 L"ISLJ/C.lQ:l.9 _____ _ 
DR!LUNG COMPANY: GEOLOGIST: --'-,C,..;.,.l.i.".5:,..c-=,,'--_______ _ 

DRILLING RIG' c')<)6/ <:;4<:0 DRILLER: t'ole<"-"n 
~, 

MATERIAL DESCRIPTION PIC/FlO Reading (ppm) 

Sample Depth Blows I Sampl' L.ithology U 
No. (FLJ ." or Recovery ChOinge $0;1 S 
.nO 0' ROD I (OepthfFL Densityl " I ~ Type 0 R,n 1%) Sampl. ) C Remarks • " ~ Conslstenc 0. · " s • ROD No. Length 0' y Colo Material Classification e 0. ~ . 

ScrHned . • e ~ ~ 
0' " 0 ~ • Interval Rock " " C 

Hardness 

\ 7 0 

.;) 7 {) 

~ 77 , ! V 

4 i/ 1),/'-1 I~."'· 'o~ IrF i ""- <;J P"''i I~ 0 " C> 

" '7 f 

/" / 0 

-, / ,of, 0 

p, / J1.1L/ /;,-"- ~,_'p £ .. -
q 7 I,.-t' il.- ~i/-l'f ~/J TJ>-j I~ 0 /J I? 

10 7 IR!' 

" / ~1 6 

\bl / /if Pi' 1,_ c:;,.!I" 5~ IJiio, J { 11-17. 

"" 7 ~f".~/J It f lei 0 '" 'i:> 

1/ 
7 
1/ 
7 
/' 
/ 
/' 
/ 
L ... / 
7 
7 
/ I 

• When rock conng, enter rock brokeness. 

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

Converted to Well: Yes No V;; WeIlI.D, #: __________ _ 



JI, 

-t~' 
11 

4>1-</# 

BORING LOG Page_' Of_' 

PROJECT NAME: ~~~5a~~!~~~ ~B:;O~R~IN:~G~N·II~U~M;BER: ~ ; ~4: c:r PROJECT NUMBER: DATE: (./16 !..?i.!r 
')RILUNG COMPANY: 
tJRILLING RIG: 

Blows/ Sarnpt. .... , 
ROO 
(') Sampl. 

Length ., 

'f 
S" 

'" r-
c:r 
cr 

* When rock coring, enter rock brokeness. 

u 
s 
c 
s Remarks 

"Include monitor reading in 6 fool Intervals @ borehole. Increase reading frequency if elevated repon&e read, Drilling Area 

Rema~S:~~~::~~::::::::::~::::::::::~~~~=-__ ~B~a~C~k9:ro~u~nd~w=p~m~):~I~)(~~:~I 
Converted to Well: Yes No _____ WeIlI.D. #: ____________________ _ 



BORING LOG Page_·_of_ 

PROJECT NAME: _---;C:-:-:AI~~_ri'S"'_i·I:~?;;:::· 1~"'lI~dB~7""t.O"-BORING NUIVl~~~~~~~~~D (~ifer. alSe) 
PROJECT NUMBER: CAlCJ[ l.~- DATE: 
DRILLING COMPANY: -C~"/.!o:ti'¥.-·..,.!::.!:::";) ... ,-f.-rlTli~,~,,~---GEOLOGIST: =4~~::J!!t====: 
DRILLING RIG: ., DRILLER: 

"-' 
.. or I R",~".ryl.~::::l 
RCD I 
1%) 

• When rock coring. enter rock broUness. 

"Include monitor reading in 6 foot intervals 0 borehole. Increase reading frequency if elevated reponse read. 
Rema~: _______ ~ ________________________ ___ 

Remarks 

Drilling Area 
Background (ppm); .... 1 -----, 

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



BORING LOG Page_·_of_ 

PROJECT NAME: '":::L~77--:'L..L-"--"io!.L~~~~BORING N~~~~~I~~~~~~~ PROJECT NUMBER: DATE: il~ 

~::~~:~~ RIG: GEOLOGIST: 

Remarks 

• 

• When rock caring, enter rock brolceness. 

-Include monRo, reading in" 6 Drilling Area .--:::-::::-, 
Remarks: Background (ppm):1 <P..o 1 
converted;t~o~VV~~~I:di~y~es;:~~Iee:~;:::~N~O~_:_~~_~_~_~~~~vv~e;'II~I.~D~.~#~:~c~~~~~-';·-~tn~~~~6~p~~~~~ 



.... 

BORING NO.: eM" -tltfolO/ 

OVERBURDEN MONITORING WELL SHEET 

PROJECT 

r-------;;;;;;jJ---... -===!---ELEVATION OF TOP OF SURFACE CASING: 
.... I----t---ELEVATION OF TOP OF RISER PIPE: 
.... I---t---STICK ·UP TOP OF SURFACE CASING: 

.... I---+--STICK.UP RISER PIPE: 
4--+---1.0. OF SURFAce CASING: Z I' 

TYPE OF SURFAce CASIN'::G:-': -:,S~wh-;--:.I{,"o"--~::;:'I'::-:c::-

:"--+---RISER PIPE 1.0.: 
TYPE OF RISER PIPE: 

BOREHOLE DIAMETER: 
__ --+--TYPEOFSEAL: ,/O",+"tO tr l ' '4/1' 

... __ +-__ ELEVATION I DEPTH OF SpL.: 

...... --+--. TYPE OS SEAL: ., D I fI S- oS r,~tI 
; 

4--t---DEPTH TOP OF SAND PACK: 

4 __ +-__ ELEVATION I DEPTH TOP OF SCREEN: 

---+--·TYIPEOF SCREEN: J r;J. '10 t411' 

SLOT SIZE X LENGTH: 10 .s/Dr 
1.0. OF SCREEN: __ 2;';'0_·"';". ___ _ 

.--t---TYPE OF SAND PACK: 

--......,f----I~LE.vA'nON I DEPTHBOTTOM OF SCREEN: 
---+--- ELEVATION I DEPTH BOTTOM OF SAND PACK: 

TYPE OF aACKFILL BE::V OBSERVATIOJI 
WELL: Z 6 tl...t> .$",,(/ 1_.l. ______ --.:::::::::~==r_--ELEVAT10N I DEPTH OF HOLE: 

I 
& 



.... 

OVERBURDEN MONITORING WELL SHEET 
BORING NO.: ~/- .Iift,.I()~ 

FIELD GEOLOGIST 

r-------;~---"'fiiiIF==t--- ELEVATION OF TOP OF SURFACE CASING: 
..... .._---t--- ELEVATION OF TOP OF RISER PIPE: 
.... 1--+-- STICK -UP TOP OF SURFACE CASING: 

..... I---+---STIICK-.UP RISER PIPE: 
~----11---1.0. OF SURFACE CASING: .,.11 

TYPE OF SURFACE CASING: s4 '10 filL 

TYPE OF SURFACE SEAL: C C1"'fd~ fu-J 

--+---RISERPIPE 1.0.: zIt 
TYPE OF RISER PIPE: 

BOREHOLE DIAMETER: 
~--+---~EOFSEAL: ffro .... 'f jo 

ELEVAiiON; DEPTH OF SEAL: 
'---+--TYPE OSSEAL: 30/(, r 

• 

~--+--- DEPTH TOP OF SAND PACK: 

~-_+-__ ELEVATION I DEPTH TOP OF SCREEN: 

---+---TYPE OF SCREEN: 

SLOT SIZE X LENGTH: 

1.0. OF SCREEN: 

.----t---~E OF SAND PACK: 

.. , . .... 

I---!---I:L,E'VATION I OEPTHBOTTOM OF SCREEN: 
1----1--- ELEVATION I DEPTH BOTTOM OF SAND PACK: 

TYPE OF BACKfiLL 8:LOW OBS~VA TlON 
WELL: l-b[!O .s4~ l_l ______ ~~~~~~=:::jr_--IELEVA1rION· DEPTH OF HOLE: 

IIi. 
I 

, 



-

OVERBURDEN MONITORING WELL SHEET 
801liNG NO.: C 41q/~""e..olJ 

r-----:--/~r---""I .. ==i~-- ELEVATION OF TOP OF SURFACE CASING: 
..... 1--+--ELEVATION OF TOP OF RISER PIPE: 
.... 1--+--STICK -UP TOP OF SURFACE CASING: 

t"1111t---1---' ST'ICK,-UP RISER PIPE: 
~---t---I.D. OF SURFACE CASING: 2 II 

TYPE OF SURFACE CASIN:"'G-: $>-=:;.,~I;""'q""O;-:;f;;Vi:;:;r.;--

TYPE OF SURFACE SEAL: C ~"c.lt-te 141 

'---+--RISER PIPE 1.0,: 
TYPE OF RISER PIPE: 

80REHOLE OIAMETER: ~::-'-' ____ _ 

'---t---~PE OF SEAL: " (I ~+ 

~--1--~DEPTHTOPOFSANOPACK: 

14--+--- ELEVATION I OEPTH TOP OF SCREEN: 

-----i---~E OF SCREEN: 

SLOT SIZe x LENGTH: 

1.0, OF SCREEN: 

e---+---~E OF SAND PACK: 

~(,.h t{O I'll (.. 

j() .s~f 

~---t--- ELEVATION I OEPTH80TTOM OF SCREEN: 
1---+--- ELEVATION I OEPTH 80TTOM OF SANO PACK: 

I..' Of' - -

D' 

TYPE OF BACKFILL BE:: QBSERV.tj'ION 
WELL: ?,O~ $, .. (J s-' 1_J. ______ ~~~~~~==:jr_--IELEVA·nON/OEPTH OF HOLE: 



r 
BORING NO.: CA/C~/·ltfUO' 

OVERBURDEN MONITORING WELL SHEET 

METHOD: 
ELEVATiON 
FIELD GEOLOGIST 

r---------;;~,..--IIfi4===t--- ELEVATION OF TOP OF SURFACE CASING: 
..... I--+--ELEVATION OF TOP OF RISER PIPE: 
.... 1---1---SnCK -UP TOP OF SURFACE CASING: 

t'4f---t---STICK •. UP RISeR PIPE: 
4--j---I.D. OF SURFACE CASING: ~ II 

TYPE OF SURFACE CASIN:"'G-: .-S{;;;""l\-"Q70::-P=:V'-'''-
. ~ 

TYPE OF SURFACE SEAL: (",."de 1' .. '" 

:...--+---RISER PIPE 1.0.: 
TYPE OF RISER PIPE: 

BOREHOLE DIAMETER: 
.--i---TYPE OF SEAL: f/ I () f)I i. ,/I 6i S , 

1==t:== ELEVATION , OEPTH OF ~L: .~ 
... TYPEOSSEAL: ~()!1..F s • .,,, . . . 

4--+---DEPTH TOP OF SAND PACK: 

4 __ +-__ ELeVATION' oePTH TOP OF SCReEN: 

,J: 
lSI' 

8' 

---+---TYl'EOF SCReEN: 

SLOT SIZE X LENGTH: 

5c.hlfo I've 
If) s?i 

1.0. OF SCReEN: 

"'-~r--- TYPE OF SAND PACK: 

I-__ +-__ E~VATION' DEPTHBOTTOM OF SCREEN: 
---t--- eLEVATION' OEPTH BOTTOM OF SAND PACK: 

TYPE OF BACKFILL BeL~ OBSERVATIOji 
WELV ~"tl" 0$"1 rI ,., 

\_~ ______ "":~~~~~==r---ELEVATION 'OEPTH OF HOLe: 



BORING NO.:C"'("J"/~ Ml.ldf 

OVERBURDEN MONITORING WELL SHEET 

f-----------;~---.... iII===+---ELEVATION OF TOP OF SURFACE CASING: 

.... 1--+---EI.EVATI'ON OF TOP OF RISER PIPE: 

..... 1--+-- ST.ICK ·UP TOP OF SURFACE CASING: 
141---+---·STIIC :K·l RISER PIPE: { 

..,1 
"'--1---1 D. OF SURFACE CASiNG·:.... _...:#o'---,--...._-=,="" 

TYPE OF SURFACE CASIN~G::...: ... fl.· l.t.'_I{:Lb!!...~jJ.!:II..:c:.::... 

~+-- TYPE OF SURFACE SEAL: "A"ri, &" 

'----l---RISER PIPE I.D.: Zll 
TYPE OF RISER PIPE: 

BOREHOLE OIAMETER: -..;'I.--,"'---;:-r1-n~ 
~--+--- TYPF OF SEAL: JiQ vT to .' 6\s 

ELEVATION I DEPTH 0FTEAL: J 
14---4---TYPE OS SEAL: 1 ~L/' f" .s~#f (J 

.... --+---DEPTH TOP OF SAND PACK: 

.... __ +-__ ELEVATION I DEPTH TOP OF SCREEN: 

l 

---+---·TYF E OF SCREEN: 

SLOT SIZE X LENGTH: 

.1( ~ l{o PVC­

IV .J!t1 f 
1.0. OF SCREEN: ~II 

~--+---. TV·,," OF SAND PACK: 

1---+---ELI;VATION I DEPTHBOTTOM OF SCREEN: 
1---+-- ELEVATION I DEPTH BOTTOM. OF SAND PACK: 

TYPE O. F BACKFILL BEL W OSSERVATIOfI 
WELL· ~ 0 o541(C.f 



BOI'IINGNO.~(JJ 

OVERBURDEN MONITORING WELL SHEET 

r------,~---.... _===r---ELEVATION OF TOP OF SURFACE CASING: 
.... I--+--ELEVATION OF TOP OF RISER PIPE: 
.... 1--+-- ST.ICK -UP TOP OF SURFACE CASING: 

..... --+---DEPTH TOP OF SAND PACK: 

4--+---. ELIEV~,TICIN/ DEPTH TOP OF SCREEN: 

---+---1-VPE OF SCREEN: flt:,~.q,q r:r: 

SLOT SIZE X LENGTH: ({).OIOc .... i. 5#. 

I.D. OF SCREEN: ~Z~I..:\"':.l..:..'';''> ___ _ 

----1---e,LE\IATIIONI DEPTH80TTOM OF SCREEN: 
---11---- ELEVATION / DEPTH BOTTOM OF SAND PACK: 

TYPE OF BACKFILL BELOW 08S~~~N 
WELL' 4r.eh41<A trI~) I-.J. ______ ~===:.:~=:jr-- ELEVATION/DEPTH OF HOLE: 



~ 

BORING NO.: c,#C3l-/I(III.QJ 

ELEVATION 
FIELD GEOLOGIST 

OVERBURDEN MONITORING WELL SHEET 

DRI 
METHOD: 

---!"--!.j.:.:.!..l...L __ ---l DRILLING 

f---------r~---'Fi-===i----ELEVATION OF TOP OF SURFACE CASING: 

f\D(fit 
I '- v 

(Jfi 

.,~"e+ 
11 ~tt. '"1 ~ I I 

..... 1---+----ELEVATION OF TOP OF RISER PIPE: 
~r::::::::;--lt.llll~--l---STICK.UP TOP OF SURFACE CASING: 

I-4Hi---+---STICK·UP RISER PIPE: 
..... r--t---I.D. OF SURFACE CASING: to 1/ 

TYPE OF SURFACE CASIN"'G-: ,-=,.!",c",,"-:;q"Q:-I'=i/<-:?"-

TYPE OF SURFACE SEAL:--,,!!..!.,!!~!<I/f;.<. ___ _ 

=\--+---RISER PIPE 1.0.: 
TYPE OF RISER PIPE: 

BOREHOLE DIAMETER: 
.+---j---TYPE OF SEAL: 

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

...... -+-t--- ELEVATION I DEPTH OF SEAL: 
~-r--j---TYPEOSSEA~~~' ________ ~ ___ _ 

~--+--- DEPTH TOP OF SAND PACK: 

• __ + ____ EI.EV·ATIONI DEPTH TOP OF SCREEN: 

TYPE OF SAND 

----j---CLEVATION I DEPTHBOnOM OF SCREEN: 
---t--- ELEVATION I DEPTH BOnOM OF SAND PACK: 

TYPE OF BACKFILL BELOW OBSERVATION 
WELL: I_-L _______ ~~~~~~=:j---ELEVATION I DEPTH OF HOLE: 

I 

I 



. __ ...... _." ,... 
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FIELD SAMPLING DATA SHEETS 



Project Site Name: 
Project No.: 

o Domeatic Wen Data 
~onitoring Well Data 
o Other Well Type: 
o QA Sample Type: 

SAMPUNG DATA; 
0l1li: '")..":l.' 

Met/lod: 
PURGE DATA: 

Monitor lOlaadln; (ppm): ..., 

w.a Clling Ole .... "" & M_ 
T .... :?1It ;::1." 
To .. 1 Wen Depth (11)): 

Dna CUing Volume(galll): 

S .. n Purge (hII): 

End Purge (hIS): 

Toial Purge '1m. (mint. 

Toial V ... Purged I8alll): 

GROUNDWATER SAMPLE LOG SHEET 

Paga 

CNC>3' Sample 10 No.: 
Sample location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 
o low Concentration o High Concentration 

Color pH I.C. T_p. TUlbldlty DO 

Vo....... pH a.c. T .... p.IC) Turbidity DO aaUnity 

.(/. 016"-
a I?~G 
(J. O.')b 

a o .q~, 

&AMPLE COLLECTION INFORMA noN: 

Analy ... 

aaSENv.riONS i MHD: 

~, -. Hr. 
Ur ~. II It 

:;I..k I J. " .L __ 

0'_ 

other 

CoIlec*I 



GROUNDWATER SAMPLE LOG SHEET 

- -
Project Site Name: C/.JC'31 Sample ID No.: 31~~~l~1 
Project No.: 

Sample Location: ~~-.l Sampled By: 

U Domestic Well Data C.O.C. No.: 

N'Monitoring Wall Data Type of Sample: 

[] Other Well Type: [] Low Concentration 

D QA Sample Type: o High Concentration 

BAMPUNO DATA: 
o.te: ').~"j..~ Of Color pH S.C. Temp. TUfllldltr DO SllInIlr OIlIer 

rr;me: Jo <;"""S V ..... 51 ...... mSIcm DepoooC !mJ JIII/\ " Nil. 

Method: /',I .. £> -

PURGE DATA: 

Dete: ?:t.-, ..... , Vol ..... pH S.C. T_D.le) TUftlldltr DO SlllnIlJ 0IMr 

_0<1: .S/"L.,fr....".D. InftlOl 1£1.1# .or:;l. a'l.O tD 1:1..1/0 
Monllar R.ocr"'ll (ppm): 

..... 
1 lc,,-:,oa .0'7 ~4." <;r ~.~ 

rweR e.llng Diamete' & M.te.11 2 ~O~ .O€.1r :J 6. ~ ~ If. ?3 
Type: PII. (" X' 3 I(?)~ ..o6&. ':::0 i.3 t;6 Ii :70 
..... 1 w.n Doplh (TO): I~V3 
Slatic Woter Level (Wl): I/~o3 
One C..;nv Volumelg.IIl): .9of 
SllIrt Purge (~fI): .-JE, 

End Purge (hfl): 10 '"?-:J 
'r_1 Purge Tmo (min): 
TOIIII Vol. Purged (SIIIl): 
SAMPLE COLLIECTION INFORMATION; 

Anolysll 
1' .... "'-

Co .... lnerRoqul ..... _ Collocllld 

grex:, N ... ..h.. MTR 12. FDl! He. I 3 If i/-o ""'. uI~ 7~ 

Pi~I~1J.. "TVUJl . f!. UG,I " It I I f-7.!:I'I ~~ 
r 

A~I""-.,( C I. It"\ ';l. ~ ") - J )(<"(l() ..,.;r PL...s:1r~ ?-~.,: 4j"i 

P'AU - ~" I I-. .... L. __ I-"':::I.-'-~~ 
~ 

OBSERVATIONS' NOTES: 

Dt.\~ Bn:XJ No..F-1 MTBE I EVB b-f'A1t 
j 
1 
I 

IClrclell A : 1l5lgno1Ure(I): 
IIBlMaD Dupl_ID No.; 



__ U_"_' _.U_'_._"_"_" _._W'_W_~ __ U_"""""""""''''J''''''' 

r 
r....::u::. t.JLf 

GROUNDWATER SAMPLE LOG SHEET 
Page of -

Project Site Name: CfVG31 Sample 10 No.: 3l aLlv,Ii$~[ 
Project No.: Sample Location: 

~~d Sampled By: 

~ Domestic Well Data C.O.C. No.: 
onitoring Well Data Type of Sample: 

D Other Well Type: D Low Concentration 
D QA Sample Type: D High Concentration 

SAMPUNG DATA: 

Olio: ., . d,.~ ~"'r~ Color pH S.C. Tomp. Turbidity DO Salinity O\her 

TIme: III~ v ...... SllUIdard IDSIcm Pe .... C NTV ....,. • NA 

M.lhocl: 
PURGE DATA: 

Dale: 7'd."3-"'~ Vol ...... pH S.C. T_.IC) Turbldl., DO Solin.., O\her 

MoIIhad:<: I"~ L.., R........Il! Inlllol I", ~ ~. Jd 
I j;l3.~ (l! /,6 / 

Monitor R • ..,1ng (ppm): V I -I.CfO On ~~.4- 121 I . , ., 

~ C..ing Diamelllr & Mlllarllli 2 :r. '11/ .0")0 ~'-I. 6 .~ I • '::I.") 
Type: rv c. CIf" ~ &Ie. ~ .0')0 ~"I . 0(""" ¢ /,so 
TOllol Well Depth (TO): /fr.9' 
SIIIIic Wlter Level (Wl): l;;).~ 

On. Ceaing Volume(V8111.): I."., '3 
Sari 'UIII" (hra): ~~. 

End PUIII" (hra): liDO ~ 
TOIOI PulII" TIme ("*'1: 

TOIo'Voi. Purged (voll\.): 

SAMPLE COLLECTION 'NFORMAnON: 

A"'",O'I ,-.",...". Conlo'"., R ... ulrom._ Co'_ 

KJ~'~ . £r>r:t H<:f ~ K VO ...... ! U'a /, • IW·'1~ 
Ols~I,~ , "'-';'H~ ').I (. r I I , ~ I, 1/ 

H - ::;;>~ I J... ~ L,r- Ii 
~"'JA. ___ Jv- ~ _.! ,.,./_ ~Y-r;. ~J ., 

088ERVATIONS I NOTES: 

Circle H Appllcoblo: 

MSIM80 Dupl_'D No.: 
1
5111"''''NlI): t./;tI 
~4C_~';~ 



....... ;11;. u .... 

GROUNDWATER SAMPLE LOG SHEET 

-
Project Site Name: ~t:2~ 31 Sample 10 No.: 3' (i.j.. ~a0 ~ 
Project No.: Sample Location: I:~ 

Sampled By: ~ 
n DomestiC Well Dsta C.O.C. No.: 

$. MonitOring win Data Type of Sample: 

n Other well Type: 
n Low Concentration 

U QA Sample Type: n High ConcentratiOn 

SAMPUNG D"T", 

Dale: 7-~"'-~" Color pH S.C. Temp. Turtlldlty DO SoHnIty Other 

fnme: Ic<;;"'C ViI,,", -.... mSlaa DtpoeIC N'n! MIl .. NA 

Method; iC'7 •• ...r 
PURGE D"T", 

Dole; 7' ~-, -<>t"'\ Yo_ pH S.C. Temp.ICI Turbldlly 00 Sollnlly Other 

Method: C::;/"c,v m.n. ~ Inllilll 101.'1':;- I.T/o I ~'?' ( I~ O~ 

"'onllo< Reodllll! (ppm): v 1 '.,... .0')0 1 ~,"" . .3 ¢ l-::l.~ 
!wet, CHIlli! OIlmele' & ",.lerilll 2 loI.R"1 .0')0 I~S-:~ 10 ~,'?O 

Type, p. v: <... ';;) ..... 3 14.Jl'3 .070 A).~ as I~.-:l. (' 
IT ell! We!! I'\apth (TO): i'l.Of~ 
Static: W_ Level (WL); li~.~ 
Ono CUing Volume(golll): I.,,"A, 
St ... Pulgtl Ih.-): .~"iI 

End Pulgtl ( .... ): JO~~ 
ToIIl purge Tftw (_): 

lTotot Vot. Purgod (;01/1,); 

SAMPLE COLLECTION INFORMATION: 

Anolyolo p,...~ eo .... I ... ' Requl __ Col1eCtN 

zn: If. U .. ,,~1. .M ~!; . Ir nR Hel 31( *>_1 "'~< ?'~7-'''\ 

"'s~ol,,~ ~ "'C #c.t " " " 7-:S"'7~ 

~ I",",c {IVO'"1C - J k ('"0'" ~ I -J. .OJ, "'-~;:o-~~ 

PAU - :;\ >t J I... ... :1;'.- i'> -:J. ") -"" '1 

OBSERY"TIONS I NOTES: 

IClrcIe II AppI_, aillnolurw(.): 

M8JMIID Dupllcol8 ID No.' 



.... "T ......... "T"T .......... I ..... ''V'''II ........ , 1 ,' .... -0 ,~ uo 

GROUNDWATER SAMPLE LOG SHEET 

E I 

Project Site Name: 
Project No.: 

o Domestic Well Deta 
J(Moniloring Wen Data 
o Other Well Type: 
o QA Sample Type: 

IIAMPUIilO DATA: 

T1mo: 

CiNe. 31 

ColD. pH a.c. 
VIIlIaI 

_ ..... 
IIISI_ 

Sample 10 No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 
o Low ConcentratJon 
o High Concentration 

T_p. Turbldltr DO IiIIllnICV 

Ilqr ... C Jml ....,. ~ 

PURGE DATA: ~-: (I'll ~06"1 ~ 3.0 <$ ;i.jS<.J 

00111: '1 ~ d.. "3'c:o, ~ 
Mediad: ~ Jo'-'J f'...n. ... 
MonRor Ro.dinv (ppm): -

Well ealinv o_r & Mo\erllli 

Type: .i?Vc... rl. ' . 
TOIaI Wo" Dopth fTlll: 
SIatIc: WOlar LA ... <WL): 

One eaolnv Voluma(o-IIL): 

Slart pwge (hro): (")g S""t 

Volume 

'nld., 
1 

2 

3 

'J?6.~ 
~.iO 
'.a3 

End Purge (hro): 10"d.. '3 
!"rotal Purge TIme (min): 

!"r0lll1 Vol. Purv-d (80111.): 

SAMPLE COLLEtnON INFORMAnON: 

_U' m •. ti. ," 
PAH 

.4 A ".,:; •• ~ 

OBSERVATIOIll8/I11OTES: 

pH 

".~~ 
'I.cts-
' lOLl.. 

I.C. 

.di.4 
b.,.a. 
o6~ 

T .... p.IC) Turbldlly DO 

:la·q ~ ;~ -S--, 
;;t~.~- 1$ ';1...~~ 

I-;n..~ .~ g,.~ 

Contalno. Requl_nta 

3..-Ub ~ I II. I. 
• f L II. It t \ 
"':l Y " J,.,.A ,L.r-

, 

I.IInlly 

Othe. 

NA 

OIlIer 

I, 
II 
1/ 

.. C_lrcIe~"~A~P~pI_'''''~''''_:_~~_~~ ______ ~!,",!!,_",,-a.'llnotuN(,): 
r M8IM8D Dupl~ ID 1110.: •. .., •• 2·'---' .. .. ~';; \ JJ1-" , 

3J(:rLMP::JIlJ 0 I/ ~ 

'" 



" f 

f; " 

Project Site Name: 
. Project No.: 

.. 0 Domestic well Data 
~ Monitoring Well Data 
o Other well Type: 
D OA Sample Type: 

&AIIIPLINO 011 lA: 

PUROEDATA: 

ManRor Roadl .. (ppm): -

r.v-u Cloing DiamelM & Mllerlal 

Typo: P.V. Co. ~ (/ 

trolal Well DePIh (TOj: 

Sialic w.ter LevellWL): 

0 .. CUing Valume<gIIlL): 

SUri Purge Ihra): 

End Purgo ( .... ): 

TOIIII Purgo r ... (min): 

Total Val. Purged (g1llL): 

I E:. II'QJI I E:.\.on l"tU~ rf-'l'-X.. u t 

GROUNDWATER'SAMPLE LOG SHEET 

CNC31 

Page of_ 

Sample 10 No.: 3/G4 MQ'3S!1I 
Sample location: MW'-3 
Sampled By: __ :B~.!.J..H,--__ _ 
C.O.C. No.: 
Type of Sample: 

[] Lew Concentration 
D High Concentration 

Color - pH I.C. T .... p. Turblcllf¥ DO 
I11III 

Sellnlty .,. SUI ........ mSI ... De_C NTtI 

Volume pH .,C. T ..... p.IC) Turbldlly DO SellnilY OllIe, 

Inlllol"7'- 06-k ~-:\. J ~ I. irQ 
9f J."~ 
d j'7f'" 
¢ 1.10 

Ibd.< 

&AMPLE COLLECTION INFORMATION: 

" .. .,.1. 
J.K':I .. Ikl '\. 

\ I 

OB8ERVAnONBI NOTEI: 

FC;;;'",.;;';.' ;;.If A~P~P;;'I""'~DI;;'.: _______________ -IIIIII\OIu""): 

_D DupilalolD No.: 



...... """ I ........... '''''''-' I HI';'U,;.. UU 

GROUNDWATER SAMPLE LOG SHEET 
Paga of - - , 

Project Site Name: Ctd.JC~{ Sampla 10 No.: 
B~-!l Project No.: Sample Location: 

Sampled By: 
[] Domestic Wall Data C.O.C. No.: 
(] Monitoring Well Data Type of Sample: 
[] Other Well Type: D Low Concentration 
[] QA Sample Type: D High Concentration 

SAMPLING DATA: 

Da .. , 7-::2 ~-~'" Color pH s.c. Temp. Turbidity DO IIIIIInIIJ Other 

Tome: I" 'H 
v _ 

SlaAdonI ,.&I ... Ilo_C Ii1tl I11III .. NA _ : 

PURQEDATA: 

D.Ie: "7';;1. '3-i't Vol ..... pH S.C. T.mp. (C) Turtlldlly DO S ... nIIy -MeIIIocI, S, Uti.) /flu... Ii> mlilel '1.13 .. ~ ~,.g. d5 1 .. 7'7 
Mon .... Reldlng (ppm): 

v , <1."11. .0," " "J..L.t. '~ I "t> 
INeU Cooing DI.mole, & M'-I 2 .j.qq D&Q ~~·.I ¢ ,. '7S" 

-py(, « Typo: J ~. 3 II. CjO ~61 :2.c::'! I.. 115 /. (.if 
Tolal Well Deplh (Ttl): 'Ie, ;iJ.,.<g 
5_ Welil' lAYli (WL): ii::t.~ 
0... Cuing Volumo(gaUL): I./C ~ . 
Stall PUf1l8 (hta): (¥/' .. 
End Purge (hta)' liS" .s-
ToIOIl Puf1l8 TIme (min): 

11'*1 Vol. Purged (g.III.): 
SAMPLE COL1.ECTION INFORMATION: 

Analy." P .... ",- Contll .... R.qul ........... Col_ 

EJUJr • • 1 • • 1 .~m •. 1::' ... 12. riG[ :? kilO _7 ," .1. I '?';L~"'1 
• PAI-4 - "2. k' 1/... ...~ ,I.."r '").:t~.<It~ 

OAERYA noNS I NOTES: 

CI"'. If Appllca .... : IlIlgllllU .... ): 

liliiii80 DupliCllta ID No.; 
.. 

d~~~V 



It. I t<A I t.U1 N~ 

GROUNDWATER SAMPLE LOG SHEET 

Page of -
Project Site Name: C.~"31 Sample 10 No.: 

~'~I . 
Proj~No.: Sample Location: 

Sampled By: 

~ 
II 'Domestic Well Data C.O.C. No.: 
[) Monitoring Well Data Type of Sample: 
II Other Well Type: [) Low Concentration 

• II OA Sample Type: [) High Concentration 

SAMPUNG DATA: 
Da .. : 7-ri l~-"'T Color pH S.C. T .... p. TurbidllJ DO S.lIn1ty Other 

Time: /II~ VIIuoI SllDdard mSlcm DeW-C N11J JDI/I ,. Ii" 
Method: 
PUROEDATA: 

Date: J- ~r:: ,".,., Volu .... pH s.c. T .... p.(C) Turbidity DO S.lInlty 01 .... 

Method: s/oU>. R.. "'- Iniliol ~1'1. H-i.J "2"3. "'f as "1.3.0 
Mon~or Reldlng (ppm): \oj , S-:C)~ oI,7J.,. 

"''' .1 
a ~"o 

~u Coalng 011.,.111, & M~~ol 2 4.~") .061 ;).{"~ G! '3.1 €. 
Type; PI/. I:. di

l 
3 'o.j.Gj , .~3 1-::tL/.7 ~ ~.~S' 

TOIaI WelfDeplll (TO): 1tc1.7..9-
SI.tic w .... , Level (Wl): 1ft One CUing Voluma(gollL): .... 'I; 
Start Puro- (hrB): ...... ~\~ 

End Puro- (hrB): io"3\ 
TOIaI Purge TIrna (min): 

TOIIII Vol. Purged (;0111.): 
SAMPLE COLLECTION INFORMATION: 

IInll)ll" P ... rvo\tw Contolnor Requl .......... CoI_ 

O/!l.)\. l L .1. tT1>P. Hel ~,,4t1 ~A' ,I., l, ~':IA'-"'"r • 
PAJ+ - ;;1.)1.. I L. A~ 1-._.- I \.. 

OBSERVATIONS I NOTEl: 

~~~\l 
ft15 '/YI'bP 

~3\ Gi..1"1¢tf9"1 M 

~III " IIppIiCAbl.: I Sllnoturwfo): 

~~~ MSIMID........ 71ca18 ID Mo.: AI. 
-- ) 3 ,Gt. M ¢l{ t> 1/'1 t'7' 



----:..:..- ,"''''~'--­

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

GROUNDWATER SAMPLE LOG SHEET 

Project Site Narne: 
Project No.: 

o Domestic Well Data 
)KMonitoring Well Data 
o Other Well Type: ___ ---------
II qA Sample Type: 

SAMPUNG DATA: 

PURGE DATA: 

Monitor R.odln9 (ppm): 

~ C •• lng DillmelO' & Molenal 

Type: plir. ~" 

_" _ One C •• lng VDlume(gollL): 

stort Purge (hro): 

End Purge (hro): 

"_1 PU'll. T .... (min): 

T DIAII VoL Purged (gollL~ 

Volume 

In~101 

2 

3 

1~.~6 

SAMPLE COLLECTION INFORMATION: 

•• MTB~. 
PArf 

OBSERVATIONS I NOTES: 

pH 8.C. 

Studonl mSlcm 

pH •. c. 
"s·.I-=t .00') 
c;;..!> f'\ _lIt( 

.:-:::.,J, o~6 

,~a"- .060 

I,=-II'CIO "Appllalblo: 
D./ DupI_ID No.: --..,/ 31 G-LM¢~¢ ( 1'1 

Tomp.le) 

'2-.1:. . ~ 
2..s.~ 

~s.1.J 
~~ 

Sample 10 No.: 
Sample LocatiOn: 
Sampled By: 
C_O.C. No-: 
Type of Sample: 

[) LOW Concantratlon 
n High ConcanltBtion 

Turbidity 
N'l'lJ 

Turllldllr 
.... \0 

'dl 
12l 
¢ 

DO 80llnll:\' 

''1!J~ 
,-.~ 

I;;L\~~ 
~. 77::' 

" .... ;;u:. .1. (J 

Other 

7- 1"1 



.... 
{;.~ 

.~~:. 
,( 

I . 

-. ,. 

09/10/1999 13:54 8435544925 1t.It<:AIt.U1 NU:O 

GROUNDWATER SAMPLE LOG SHEET 

. -.-
Project Site Name: CA.c'31 Sample to No.: 

3~~.r Project No.: Sample Location: 
Sampled By: 

[) Domestic Wen Data C.O.C. No.: 
0' n Monitoring Well Data Type of Sample: 

n Other Wen Type: D Low Concentration 
o OA Sample Type: D High Concentration 

SAMPLING DATA: 

Date: 7· .... c_ pH I.C. lemp. Turbidity DO Salinity 0Ihw 

Time: VII1IoI _nI IDSI<III »qre.C Nnl mall ~ NA 
Method: 
PURGE DATA: 

Date: ? ~ ~ 'ii'" ~'''f Vol ...... pH '.C. T .... p.IC) Turbidity DO Salinity OIlIer 

Method: ,S/", .• R....,..<. InMlII1 JJ./? .063 ~'f.i) ¢ :'?60 
MonMor Raiding (ppm): ..... , ,...,~ ,~S- -=f..I.f .M "3. 6C;-
Well CUing Diameter 6 Mote.ol 2 r./ 6 "'9 ~6,?" a5 ~QI.I 
ir_: P.v.c:... d'/ 3 ,~ V) .o!.5' ~h.02- ¢' ~ .--;S' 
Telal Well Doplll (TO): i'i':-€.6 
SI8IIc Wlter Level (Wl): /-;;J:a. ( 
One C.llng VolurneiglllL): J-: . 
Sten Purge (hra): ..... ..uQ. 

End Purge Ihra): 

Totel Purge TI_ (min): 

ToIIl Vol. Purged (VIIII.): 

SAMPLE COLLECTION INFORMATION: 

A"'!yll. P,..rYlltive Conbolnor R.qul" .... nbo CoI_ 
n ../. .~ H<L ~ v IJQ ""'( l.ltuA .. 2:i!i!:.""" • , 

':lA-ttl- - ~lo"/"" l -'I"'e 

OBSERVATIONS I NOTES: 

CIIde If Appll ...... : 1-lgnatu",.): 

lI8IIIIIIO DupilcaallD No.: , 
-



GROUNDWATER SAMPLE LOG SHEET 

Page of 

Project Site Name: ~/U C Si-l-e 3\ Sample ID No.: ?'1§L/Y\¢6~1 
Project No.: NOIl#~ Bld3 I~O Sample Location: C#t!.$.l t!J. wt (). 

Sampled By: :I4. 
[] Domestic Well Data C.O.C. No.: 
[] Monitoring Well Data Type of Sample: 
[] Other Well Type: [] Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: ~ Ie, <;c;' Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: l7-lf (/) Visual Standard mS/an Degrees C NTlJ mgli % NA 
Method: 
t"UHbit:. DATA: 

Date: '6 1"1 "Ie, Volume pH S.C. Temp. (C) Turbidity DO Salinity other 

Method: Initial {. .l{¢ .~2.."1 'L'/. ¢ 15 2.,. I 
Monitor Reading (ppm): 1 t.'t£. .:2.56 2.l·t;; I ,. S'S' 
Well Casing Diameter & Material 2 1.'1+ . Zfi' 23.«- /If /.65' 
Type: 3 (.¥( .Z~3 ~2.. ? (f> /.2¢ 
Total Well Depth (TD): 35. '?6 
Static Water Level (Wl): I g . n 
One Casing Volume(gallL): 3. ~ 
Start Purge (hIS): /6(E;' 
End Purge (hIS): (:;... f.{~ 
Total Purge Time (min): 

Total Vol. Purged (gallL): 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

l3'Tl?x;/='~ .0 I-I-c I ::s X' 4-0 >n..f 

P'Ll 14 --- '2 V- I ('I-r . 

OBSERVATIONS / NOTES: 

~~'1?,;JG Pv1b'>~ dlAR I<> FCOe-"')c In 'X -(./(> ~ 

Circle If Applicable: Signature(s): 

~ MS/MSD Duplicate ID No.: /'1 
C ---. -~ "'\ "-:> 



GROUNDWATER SAMPLE LOG SHEET 

Page of 

Project Site Name: 2G,...,.e..' C S'lie 3\ Sample 10 No.: 1.\ C,L.MOC.o\ 
Project No.: NDllD4- Bldg "'(,;,0 Sample Location: LNc:.JI MUJo!. b 

Sampled By: ~ """ ~ oS !l!! ~ 
[] Domestic Well Data C.O.C. No.: 

~Monitoring Well Data Type of Sample: 
[] Other Well Type: [] Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: S -Il. -~ ") Color pH S.C. Temp. Turbidity 00 Salinity Other 

Time: f~'lD Visual Standard mS/cm Degrees C N1lJ mill 'Ii NA 
Method: L- _ r l-...> 

PURGE DATA: 

Date: ~ • n •. - ''I Volume pH S.C. Temp.IC) Turbidity 00 Salinity Other 

Method: L_ ~_ Initial l.].~ .~1. "2.b ~ z.o.-~ "l..U - -
Monitor Reading (ppm): 1 J.fo . ~1'i) "J.. :l.O I II .:l.!!><.1 - -
Well Casing Diameter & Material 2 r. .'" . .:l~ 'a. \., "3 1.. 'l -. 
Type: "l..." ~ \Ie!. 3 (. "/1 • :U.t{ ":l. I . 'J L l. 0-'1 - -
T Olal Well Depth (TO): ~ Go .r.. ~ 
Static \-A/atei level r.A.n .. ): i.';:~ "Z. 

One Casing Volume(gaVl): ~_ ;,j~;!."J_ 

Start Purge (hrs): l"!':l, 

End Purge (hrs): t(oM 

Total Purge Time (min): 

Tolal Vol. Purged tsJIIl): to.o 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

$T~>< l~~g 1-\ c. t -S ... <(o .... L 
/' . 

"\>.lJ.( - "2. • I L 

\ 

OBSERVATIONS I NOTES: \ 
1. •• ..,i. ':- \-\cC C .. {"'- '" \ ~-:l:;o. - \ u .. ,~ 

1<..- rt... .... bl \.l. 0 r '.Ie.- \...1-\-........ ,( 1. 
, 

f'~ .... \;b~&-·, • ...J .... <;!S" ..... 2.... 

Circle if Applicable: / . : Signature(s): 

MS/MSD Duplicate 10 No.: / . 



Tetra Tech Inc. 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 
of 

Sample 10 No.: '$1 (,L /YI ell "/ 
Sample Location: >'lle :$/ - tf1 wI 
Duplicate: 

.---__ -,Blank: 

__ mglL) 

nration Count I 

o 
o 

Analysis Time: ,¢ 2. 4> 

Multiplier I Concentration 

x 0.01 = mgIL 

x 0.02 = mgIL 

Analysis Time: ....1.L..!='--_ 
HACH Digftal nrator AL-DT CHEMetrics (Range: __ ...:mglL) Fi~.red: o 

Parameter. Hydroxide Carbonate Bicarbonate 

RelatlonshiD: 

1c1~1'~'''ri= ___ mglL 

I . 

Dioxide: 
HACH Dlgftal Tltrator CA-DT CHEMetrics (Range: ___ mglL) Analysis Time: ~ ,-g 

nratlon Count I I Concentration 

36'S xO.l ="3l- mgIL 

xO.2 = mgIL 

" x 1.0 = mglL 

x 2.0 = mglL 



(521: 

, . 
' '. 

Inc. 

DR-700 DR-8 

610nm 93 

7>·¢1 mglL 

DR-700 DR-8 

91 
_____ mgll 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 

HS-C Color Chart 

Other: 

Sample 10 No.: 
,c 

7/(JtllY1¢I¢! 
Sample Location: 
Duplicate: 0 

....-_--.Blank: 0 

HS-WR Color Wheel Analysis TIme: 

Other: 

Fiftered: 

113(5 

~ 

U 

Analysis Time: ____ _ 

FIRered: 0 

ISlilnda"d Solution: o 
o 

Results: __ _ 

I,,,,,"",,," AddRlona: Digits Required: O.lml:. ___ O.2ml:: ___ O.3ml: __ _ 

Nitrite (N02-·N): 

DR-700 DR-8 

60 

f7. 0 2.-'1 mglL 

(NO'oN): 

ISIi.nd,,,d Solution: 

DR-700 DR-S 

55 

_____ mglL 

other: 

othe.-: 

ResUfts: __ _ 

Analysis TIme: -:::::,.....::..<::.!:.._ 
Filtered: 

Reagent Blank Correction: 0 
Standard Solution: 0 Results: 0 

Analysis Time: =~ __ _ 
Fiftered: 0 

Nltite Inteiference Treatment 0 
Reagent Blank Correction: 0 

I~.""",,," Addftlons: 

o 
o DigftsRequired:O.lml.: ___ O.2mI.: ___ O.3ml:: __ _ 



Tetra Tech NUS, Inc. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Page of 

Project Site Name: I' yl 3 I !2.1r!O 1<00 Sample ID No.: 31t;,LmrP/r;J/ 
Project No.: NDlu,4- Zone c... -' 
Sampled By: 
Field Analyst: 
Field Form Checked as per QA/QC Checklist (initials): 

Sample Location: 1/11 fI4/ I 
Duplicate: 0 

...-_-..Blank: 0 
I I 

§~I~i~~~~.Jg~~~r~J,~li'~fjQ,~~,l~.~r~milil~m~~M!i:m!rui~iii~N:!~i~iijm~!lmi~ru~i~!~~[!!!rlii~~iiiirui~m~iil~~~iru:m~~i1rnm~i!)i~i~irj!~lii!1i~i!~ii!~i~ii~~iiiiiilllmmi!i~rnm~i~~~i~~ii!~lt~il~m~!I~~~l!M!li',~~!!ill!~~~~!i~~ 

Manganese (Mn"): 
Equipment: DR·700 DR-4t HACH MN-5 other: _____ Analysis Time: I 2 2... <! 
ProgramIModule: 525nm 41 

Concentration: _....:D~· --=5=---_mglL 

Slandard Solution: Resufts: __ _ 

Fiftered: 0 
Digestion: 0 

Reagent Blank Correction: 0 
Slandard Addftions: 

o 
o Digits Required: O.lml: ___ O.2mI: ___ O.3ml: __ _ 

Notes: 

Ferrous Iron (Fez.): 
Equipment: DR-700 DR-8I1~ IR-1BC Color Wheel other. _____ Analysis TIme: Jl.... t ~ 
ProgramIModule: 500nm 33 

Concentration: cP . b'3: mglL 

Notes: 

Hydrogen Sulfide (HzS): 

Equipment: HS-C other: 

Concentration: _____ mglL Exceeded 5.0 mgIL range on color chart: 

Notes: 

QAlQC Checklist: 
All data fields have been completed as necessary: 0 
Correct measurement units are cited in the SAMPLING DATA block: 0 
Mulitplication is correct for each MuHiplier table: 0 
Final calulated concentration is within the appropriate Range Used block: 0 

Fiftered: 0 

Analysis TIme: ____ _ 

o 

Alkalinity Relationship is determined appropriatly as per manufacturer instructions: 0 
QA/QC sample (e.g., std. Additions, etc.) frequency is appropriate as perthe project planning documents: 0 
Niirite Interference treatment used for Nttrate test if Nttrite was dlltected: 0 
Title block is initialized by person who performed the QA/QC Ckecklist: 0 



Tetra 

Field 

Inc. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

SampleIDNo.: ~/6un¢Zr6 I 
Sample Location: ~ (k S'/ n Vv I 

• 

Oxygen: 
HACH Dlg~al Hralor OX-DT 

HACH Dig~al Hralor AL-DT 

Parameter: Hydroxide 

Relationship: 

Dioxide: 
HACH Digital Titrator CA-OT 

Duplicate: 
Blank: .----, 

CHEMelrics (Range: ___ mgfL) 

Titration Count I 

CHEMelrics (Range: ___ ,mgfL) 

Carbonate Bicarbonate 

CHEMetrics (Range: ___ ,mglL) 

o 
o 

Analysis Time: l tP (.. Z. 

Mu~lplier I Concentration 

x 0.01 = mgfL 

x 0.02 = mgfl 

Analysis TIme: =.LL=~_ 

Fi~ered: 0 

Analysis TIme: _....:..;I/_2..:=.J:rb:...,. 

Tftralion Count I I Concentration 

'1~rp x 0.1 = tf~ mgfL 

x 0.2 = mgfL 

x 1.0 = mgfL 

x 2.0 = mgfL 

ICHIEMeilrics: ___ mgfl 



Tetra Tech 

I~UII'lae (s'1: 

Inc. 

DR·7oa 

610nm 

DR-8 

93 

_0 • I 
-I.~/L&·.Jet::....IL...._mgiL 

DR·7oa DR-8 

91 

______ mgiL 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

HS·C Color Chart 

Other: 

Sampie iD No.: ?i(:iP?p=2 ¢ I 
Sample Location: (YI "" 2 
Duplicate: 0 

HS·WR Color Wheel 

other: 

o 

Analysis Time: //17 

Fiitered: 0 

Anatysis Time: ____ _ 

Flnered: 0 

ISlll,ndard Solution: o 
o 

Results: ---
ISlll,ndard Addnions: Digits Required: 0.1 ml: ___ O.2mI: ___ D.3ml:. __ _ 

(NOi-N): 

ISt"ndard Solution: 

DR·7oa DR-8 

60 

O. O~ 6 mgiL 

DR·7oa DR-8 

55 

______ mgiL 

other: 

other: 

Results: ___ _ 

Analysis Time: t z. </> I 
Flnered: 0 

Reagent Blank Correction: 0 
Standard Solution: 0 Results: 0 

Analysis Time: =:--__ _ 
Flnered: 0 

Nitrite !nterferenc..e Treatment: n 
Reagent Blank Correction: 0 

ISIll,ndard Addnions: 

o 
o Digns Required: O.lml:. ___ O.2mI: ___ D.3ml:. __ _ 



Tetra Tech , Inc. 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 
of 

Sample 10 No.: ?16LM¢2.~1 

Field 

DR-700 DR-8 HACH MN-5 

525nm 41 

O. mg/L 

Solu1ion: 0 Results: 

Additions: 0 Digits Required: 0.1 m!: 

IF.!rrclUs Iron (Fe2+): 

Sample Location: mwz. 
Duplicate: 0 

.--_---,Blank: 0 

Other: Analysis Time: 

Fittered: 0 
Digestion: 0 

Reagent Blank Correction: 0 
0.2m1: 0.3m!: 

It. 'l..I 

DR-700 DR-8 !R-18C CQ!Qr Whee! other: _____ Analysis Time: _.'-1.:::2.:.....:..( .'-'_ 

SOOnm 33 

o .oS mg/L 

Sulfide (H~): 

HS-C Other: 

______ mg/L Exceeded 5.0 mglL range on color chart: 

Checklist: 
I data fields have been completed as necessary: 0 

ICclrrect measurement unHs are cited in the SAMPLING DATA block: 0 
IMlulitlJlicaticln is correct for each Multipler table: 0 

calulated concentration is within the appropriate Range Used block: 0 

FiRered: 0 

Analysis Time: ____ _ 

o 

IAllkalinitv Relationship is determined appropriatly as per manufacturer instructions: 0 
IQ,I\IQC sample (e.g .• Std. Additions, etc.) frequency is appropriate as per the project planning documents: 0 

Interference treatment used for Nnrate test if Nitrne was detected: 0 
block is initialized who the QAlQC Ckecklist: 



Tetra Tech NUS, Inc. 

Parameter; 

Relationship: 

ICHEMetrics: ___ mg/L 

Dioxide: 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Hydroxide 

Sample ID No.: 
Sample Location: 
Duplicate: D 

of 

?/~Llnpj¢ I 
6i ':6" 1/ 

.--_--,Blank: D 

___ ,mg/L) Analysis Time: L sf? '2.. 't 

THration Count I Multiplier I Concentration 

x 0.01 = rnaJL 
x 0.02 = mg/L 

Analysis Time: If ¢ 7-
CHEMetrics (Range: __ ...Jmg/L) FiKered: D 

Carbonate Bicarbonate 

HACH Digital Titrator CA·DT CHEMetrics (Range: __ ...Jmg/L) Analysis Time: /1 2.. ""? 

THration Count .. 1 1 Concentration 

y:::;.~ xO.l = 117- mg/L 
xO.2 . mg/L 

x 1.0 = mg/L 

x 2.0 = mg/L 



Tetra Tech Inc. 

DR-700 DR-8 

610nm 93 

J .J. 
~·i Q' mglL 

DR-700 DR-8 

91 
_____ mglL 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

of 

Sampie iD No.: Si 6Etrlrj3 ce i 
Sample Location: 111 /IV ? 
Duplicate: 0 

o 

HS-C Color Chart HS-WR Color Wheel Analysis Time: 1t4¢ 
other: 

r1 Fiiiered: LJ 

other: Analysis TIme: ____ _ 

FiRered: 0 

I"".n""," Solution: o 
o 

ResuRs: __ _ 

I"".n""," AddRions: DlgRs Required: 0.1 ml:: ____ 0.2rn1:: ___ 0.3ml:: ___ _ 

INOi-N): 

DR-700 DR-8 

60 

¢. P 2. ct> mglL 

INO.--N): 

ISt.nd,,,, Solution: 

DR-700 DR-8 

55 

_____ mglL 

other: 

other: 

ResuRs: __ _ 

Analysis TIme: I Z. r6"2-
FIRered: 0 

Reagent Blank Correction: 0 
Standard Solution: 0 ResuRs: 0 

Analysis TIme: =,..-__ _ 
FiRered: 0 

Nitrite Interference TreaLrnen!: n 
Reagent Blank Correction: 0 

ISt.nd,,,, Add~lons: 

o 
o DigRs Required: 0.1 ml:: ____ 0.2ml:: ___ 0.3ml.: __ _ 



FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 
Tetra Tech NUS, Inc. Page of 

Project Site Name: 

Project No.: NDltoLl 

Sampled By: 
Field Analyst: 

( IV ( 3 \ Rldn 71.0 

"ZDne c... ~ 

Field Fonn Checked as per QA/QC Checklist (initials): 

Sample ID No.: 
Sample Location: 

Duplicate: 0 
r-_--,Blank: 0 
I I 

~~~.:~I111I.~~~,"~i:,,~,~g~MAI~'~;d~~~~~l!m~!m~~1~~~!~!~1~~1~1~~1l~~~~r~!~!li~~l~rilll~~~~~OOi!~1~~!~T!m~i~~iii~i~l1;:m!~im~!~!~j~iOOt:~m~~ffi~~ir:~l~OO~~l~~~~~~~Jnf~~~~~!~OO~i~~i~i~t~~"i!~~~I~!M~~' 

Manganese (Mn2+): 

Equipment: DR-700 DR.a HACH MN-5 other: Analysis Time: (L '2. "2-
ProgramlModule: 525nm 41 

Concentration: ---,Q~ • ..!:2--=-_mg/l 

Standard Solution: Resuns: __ _ 

-----
Flnered: n 

Digestion: 0 
Reagent Brank Correction: 0 

Standard Additions: 

o 
o Digns Requlrad: 0.1ml: ___ 0.2m1:. ___ 0.3ml: __ _ 

Notes: 

Ferrous Iron (Fe2+): 

Equipment: DR-700 DR.." !R~ 18C Color V"Iheel _____ Ailaiysis Time: J ... I ... 

l £..-.1 '-

ProgramlModule: SOOnm 

Concentration: tP _ 7 ~ 
Notes: 

Hydrogen Sulfide (H~): 

33 

mg/L Flnered: 0 

Equipment: HS-C other. Analysis Time: ____ _ 

Concentration: ______ mg/l Exceeded 5.0 mg/l range on color chart: 

Notes: 

QAfQC Checklist: 

All data fields have been completed as necessary: 0 
Correct measurement units are cited in the SAMPLING DATA block: 0 
Mulitplication is correct for each Multiplier table: 0 
Final calulated concentration is within the appropriate Range Used block: 0 

o 

Alkalinity RelatiOnship is determined appropriatly as per manufacturer instructions: 0 
QA/QC sample (e.g., Std. Add~ions, etc.) frequency is appropriate as per the project planning documents: 

N~r~e Interference treatment used for N~rate test if N~rite was detected: 
I 

TItle block is initialized by person who performed the QA/QC Ckecklist: 

o 
o 

o 



APPENDIX D 

SOIL AND GROUNDWATER LABORATORY ANALYTICAL DATA 



- ANAL \ 1 [CAl Slln [< L~ 

Sample Receipt 

SDG NARRATIVE 
KATAHDIN ANALYTICAL SERVICES 

TETRA TECH NUS 
CASE CNC CHARLESTON 

The following samples were received on May 29, 1999 and were logged in under Katahdin 
Analytical Services work order number WP2689 for a hardcopy due date of June 28, 1999. 

TT .. "T"'" TTr .... T1t.T 
J\.f\ 1 i'\.nJJU"'4 

SamIlle No. 
WP2689-1 
WP2689-2 
WP2689-3 
WP2689-4 
WP2689-S 
WP2689-6 
nrn..,£on '7 vv r ,"",U07-1 

WP2689-8 
WP2689-9 
WP2689-10 
WP2689-11 

'T'T1",.TTJS 
Sample Identification 
31SLBOll112 
31 SLB021112 
31 SLB041112 
31 SLBOS091 0 
31 SLB061112 
31SLB071011 
'11 ~T nn")111.,n 
-' J. VJ..JJ.JV.A.I. .I.~~ 

31 SLB031112 
01FOOI02 
01EOOI02 
31TLOOI0l 

GEL 
Sample No. 

990SDEA-04 

9905DEA-03 
990SDEA-02 
990SDEA-Ol 

The samples were logged in for the analyses specified on the chain of custody form. All 
problems encountered and resolved during sample receipt have been documented on the 
applicable chain of custody forms. 

Sample analyses have been performed by the methods as noted herein. 

Vol~tile O",anic Analvsis 

Two aqueous and nine soil samples were received by the Katahdin Analytical Services, Inc. 
Ge/MS laboratory on May 29,1999 and were specified to be analyzed by USEPA method 
8260B for the analytes benzene, toluene, ethylbenzene, xylenes, MTBE, naphthalene, and EDB. 

Analyses for this workorder were performed on the S972-S, 5972-F and S972-Z instruments. A 
VSTDOSO (SO ppb standard) was used for the continuing calibration standard. Internal standard 
and surrogate compounds were also spiked at 50 ug/l. 

Batch QC (VBLK, and LCS) was performed in each twelve-hour window. Results are included 
in this data package. The LCS QC samples were sp,iked with the entire list of compounds 
quantitated for at SO ppb. No matrix spike/matrix spike duplicate pair was specified to be 
analyzed in this workorder. I 

340 Counry Road No.5 
P.O. Box 720, Westbrook, ME 04098 
Tel, (207) 874·2400 f"" (207) 775-4029 

h([p:llkatabdinlab.com 

210Wcst Road No. 5, Porumouth. NH 03801 
Td: (603) 431·Sm Fax: (603) 436-3356 



Method 8000B, section 7.5.1.2.1 (Revision 2, 12/96) states, "in those instances where the RSD 
for one or more analytes exceeds 20%, the initial calibration curve may still be acceptable if the 
mean of the RSD values for all analytes in the calibration is less than or equal to 20%." Method 
8260B narrows this 20% maximum to 15%. 

Three initial calibration curves are reported in this workorder. The calibrations had several 
analytes exceeding the maximum allowable 15% RSD. The average %RSD for the 5972-F was 
13.4%, the 5972-Z was 13.4%, and the 5972-S had an average %RSD of 14.7%. 

All soil samples were extruded outside of the 48 hour window as specified in the method. After 
notifYing the client analysis proceeded. All samples were refrigerated in the Encore device at 4 
degreeS C plus or minus 2 prior to extrusion. By inference the resuits may have a low bias. 

Sample WP2689-3 required reanalysis to confirm matrix interference, both analyses are 
included. Samples WP2689-8 was reanalyzed on dilution in order to bring target compounds into 
the instruments linear range, both diluted and undiluted results are provided. 

Several manual integrations were performed due to split peaks; all have been flagged with a "M" 
(software-generated) on the pertinent quantitation reports. All "M" flags have been dated and 
initialed by the analyst perfonning the inte~lation. In addition, all "ivj" flags have been reviewed 
and approved by the GCIMS supervisor. Copies of each manual integration are included in the 
pertinent quantitation reports. 

No other protocol deviations were noted by the volatile organics staff. 

Semivolatile Organic Analysis 

Two aqueous and eight soiVsediment samples were received by Katahdin Analytical Services 
laboratory on May 29, 1999 for analysis in accordance with 8270C for the P AH list of analytes. 

Extraction of the aqueous samples occurred following USEPA method 3510 on June 2,1999. A 
laboratory control spike consisting of all PA ..... l-! a.TIalytes spiked into organic free water, was 
extracted in the batch. 

Extraction of soil samples WP2689 1-4 occurred on June 4,1999, following USEPA method 
3550. A laboratory control spike was extracted in the batch. 

Extraction of soil samples WP2689 5-8 occurred on June 7,1999, following USEPA method 
3550. A laboratory control spike was extracted in the batch. 

The initial calibration curves analyzed in this SDG had some of the target analyte %RSD values 
exceeding 15 %. 

Method 8000B, section 7.5 .1.2.1 (Revision 2, 12/96) states, "in those instances where the RSD 
for one or more analytes exceeds 20%, the initial calibration curve may still be acceptable if the 

340 County Road No. 5 
P.O. Box 720, Westbrook, ME 04098 
Tel: (207) 874-2400 Fax: (207) 775-4029 

hlrp;/ Ikatahdinlab.com 

210 West Road No.5, Fbrtsmouth, NH 03801 
Td, (603) 431·5m Fu. (603) 436-3356 
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mean of the RSD values for all analytes in the calibration is less than or equal to 20%." Section 
7.3.7.1 of method 8270C (revision 3,12/96) narrows this 20% maximum to 15%. 

In the calibration curves analyzed in this SDG, the average %RSD for all analytes was 9.4%, 
8.5%, 11.5%, and 5.9%, making the curves acceptable. 

Analyses of samples WP2689-3 and -8 were each performed at 1 :20 dilutions due to the matrix, 
resulting in elevated reporting limits for each sample. 

Analysis of aqueous sample WP2689-1 0 yielded a recovery of the surrogate 2-fluorobiphenyl at 
44%, below the lower control limit. No laboratory action was taken. 

Several manual integrations were perfonned due to spiit peaks; all have been flagged with a "~Y1" 
by the data system. All manual integrations have been dated and initialed by the responsible 
analyst. Copies of each manual integration are included in the data package. All manual 
integrations have been reviewed and approved by the GCIMS supervisor. 

No other protocol deviations were noted by the semivolatiles organics staff. 

Wet Chemistry Analysis 

For work order WP2689 the analyses for Total Combustible Organics (TCO) have been 
performed in accordance with the "Annual Book of ASTM Standards", 1987. Analyses for 
Solids-Total Residue (TS) for work order WP2689 samples have been performed in accordance 
with "Contract Laboratory Program Statement of Work for Inorganic Analysis". 

All analyses were performed within analytical hold time. No protocol deviations were noted by 
the Wet Chemistry laboratory staff. 

Subcontracted Analysis 

Analyses for Total Petroleum Hydrocarbon and Grain Size were subcontracted to an outside 
iaboratory. The data packages are included as separate sections. 

I certify that this data package is in compliance with the terms and conditions of the contract, 
both technically and for completeness, for other than the conditions detailed above. Release of 
the data contained in this hardcopy data package has been authorized by the Laboratory Manager 
and/or his designee, as verified by the following signature. 

340 County Road No. 5 
P.O. Box 720, Westbrook. ME 04098 
Tel: (207) 874-2400 Fax~ (207) 775-4029 

Authorized Signature 
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'" 

KATAHDIN ANALYTICAL SERVICES,INC. 
SAMPLE RECEIPT CONDITION REPORT 
Tel. (207) 874·2400 
Fax (207) 775-4029 

CLIENT: H NU 5 ~,./ . 1'e ho."T e.c..\,. 

PROJECT: C IJ C- C ~.A l e s -/oJ\. 

1. CUSTODY SEALS PRESENT i INTACT? 

2.CHAIN OF CUSTODY PRESENrT IN THIS COOLER? 

3. CHAIN OF CUSTODY SIGNED> BY CLIENT? 

4. CHAIN OF CUSTODY MATCHI"S SAMPLES? 

5. TEMPERATURE BLANKS PRE,SENT? 

6. SAMPLES RECEIVED AT 4"C;tJ<; 2? 
ICE liCE PACKS PRESENT (0' N? 

7. VOLATILES FREE OF HEADSPACE? 

8. TRIP BLANK PRESENT IN THIS COOLER 

9. PROPER SAMPLE CONTAINERS AND VOLUME? 

10. SAMPLES WITHIN HOLD TIME UPON RECEIPT? 

YES 

I2Jr 
01 
01 
liar 
Ear 
6Zli 

1i2I: 
[3' 

121' 
li2r 

NO 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

11. SAMPLES PROPERLY PRESERVED!')? ua" 0 

EXCEPTIONS 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

12. CORRECTIVE ACTION REPORT FILED? 0 IiJ NIA 

LAB (WORK ORDER) # we 210 8'1' 

PAGE: 1 oF ______ -+ __________ __ 

COOLER: ____ ~~OF ____ ~----____ ~--

COC# 
SDG#--~-:;-~---------------------------

DATE /TIME HECEIVED: o 52.QqQ ((J:If'l... 

DELIVERED ElY: F~~; 
RECEIVED BY: K41R TAM 
LlMS ENTRY BY: __ ... 
LlMS REVIEW BY I PM:------,f"'(v;+'-, _____ . ______ _ 

COMMENTS RESOLUTION 

TEMP BLANK TEMP (·C)=_ 5:0· 
COOLER TEMP rc )= NA 
(RECORD COOLER TEMP ONLY IF TEMP BLANK IS NOT PRESENn 

13. ANALYTICAL PROGRAMS (CIRCLE ONE) COMMERCIAL CLP HAZWRA~COE AFCEE OTHER (STATE OF ORIGIN): 

LOG ·IN NOTESI'): 

! ld~ rJ(2 {1d!f& ~ ~ 
~ 
~~I----------.-----------------------------------------------.----~ (1) Use this space (and addition;ul sheets if necessary) to document samples that are received broken or compromised, C-O-C discrepancil!s, radiation checks, residual chlOrine check, results of pH 

check If r--·,Ired. If samples required pH adjustment, recorel volume and type of preservative added. 
'\ 



Katahdin 
\ " \ I \ I I ( Ie ~ I I \ I I' 

Client 

Ac~ JJ!..f'7_1 IV.'--
Purchase Order # 

Bill (~ different than 

Sampler (Print I Sign) 

LAB USE ONLY 

340 County Road No. 5 
P.O. Box 720 
Westbrook. ME 04098 
Te" (207) 874-2400 
Fax: (207) 775-4029 

,~ If 

II 
#: WI" 

KATAHDIN PROJECT MANAGER 

CHAIN of CUSTODY 
PLEASE PRINT IN PEN Page __ of _ 

Phone # Fax # 

( ) #rJw " 
Ci1.J. !"'.t, if rft 5 +-rJ h 

• 
State Sc. Zip Code 2'i c.{Of 

Proj. Name I No. Katahdin Quote # 

Address 

Jdf 

REMARKS: _________________ _ 

SHIPPING INFO: !JIF~D EX 0 UPS 

A!RB!LL NO 'i 0 q '" 1/>.:; , If¢ L< c.L 
o CLIENT 

TEMP'C o TEMP BLANK o INTACT o NOT INTACT 

* Sample Description 

:S 

/ 
/ 

/ 

By: (Signature) Date I Time Received By: (Signature) 

Relinquished By: (Signature) Date I Time Received By: (Signature) 

FORM' CHN-OF.cSl11'r' 
ORIGINAL {){)OO~ 



New England-ME Laboratory (207) 874-2400 
CONFIRMATION Page 1 

ORDER NO WP-2689 Project Manager: Andrea J. Colby 
ORDER DATE: 06/01/99 

PHONE: 850/385-989 
FAX: 850/385-986 

DUE: 28 JUN 
FAC.ID: CNC CHARLESTON 

REPORT TO: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr., ~ulte 102 
Tallahassee, FL 32308 

INVOICE: ACCOUNTS PAYABLE PHONE: 412/921-7090 
TETRA TECH NUS, INC. PO: N7912-P99264 
661 ANDERSEN DRIVE, FOSTER PLAZA VII 
PITTSBURGH, PA 15220-2745 PROJECT: CTO #68 

SAMPLED BY: R. HILL DELIVERED BY: FEDEX DISPOSE: AFTER 31 JUL 

ITEM LOG NUMBER SAMPLE DESCRIPTION SAMPLED DATELTIME 
1 WP2689-1 31SLB011112 28 MAY 1030 

WP2689-2 31SLB021112 28 MAY 1045 
WP2689-3 31SLB041112 '">0 M"~ .. 1"\.,,..., 

WU l·~.J. .J.V...L.U 

WP2689-4 31SLB050910 28 MAY 0930 
WP2689-6 31SLB071011 28 MAY 0950 
WP2689-7 31SLB021112D 28 MAY 1045 

DETERMINATION METHOD QTY 
Polynuclear Aromatic Hydrocarbons EPA 8270 6 
Volatile Organics by 8260B SW8260 6 
Solids-Total Residue (TS) CLP/CIP SO 6 

TOTALS 6 

LOG NUMBER SAMPLE DESCRIPTION SAMPLED DATELTIME 
2 WP2689-8 31SLB031112 28 MAY 1110 

DETERMINATION METHOD QTY 
Polynuclear Aromatic Hydrocarbons EPA 8270 1 
Volatile Organics by 8260B SW8260 1 
Solids-Total Residue (TS) CLP/CIP SO 1 
Wet Lab Subcontract 1 

TOTALS 1 

LABORATORY ORDER CONTINUED ON PAGE 2 

RECEIVED MATRIX 
29 MAY SL 

PRICE AMOUNT 
135.00 810.00 

85.00 510.00 
0.00 0.00 

220.00 1320.00 

RECEIVED MATRIX 
29 MAY SL 

PRICE AMOUNT 
135.00 135.00 

85.00 85.00 
0.00 0.00 

185.00 185.00 

405.00 405.00 

()~()~tJtJ 7 
/f/ ( G//tllt:; '1 



KATAHDIN ANALYTICAL SERVICES, INCORPORATED 
New England-ME Laboratory (207) 874-2400 

CONFIRMATION Page 2 

ORDER NO WP-2689 

RT <'T TO: 

INVOICE: 

Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr., Suite 
Tallahassee, FL 32308 

ACCOUNTS PAYABLE 
TETRA TECH NUS, INC. 

102 

Project Manager: Andrea J. Colby 
ORDER DATE: 06/01/99 

PHONE: 850/385-9899 
FAX: 850/385-9860 

DUE: 28 JUN 
FAC.ID: CNC CHARLESTON 

PHONE: 412/921-7090 
PO: N7912-P99264 

661 ANDERSEN DRIVE, FOSTER 
PITTSBURGH, PA 15220-2745 

PLAZA VII 
PROJECT: CTO #68 

SAMPLED BY: R. HILL DELIVERED BY: FEDEX DISPOSE: AFTER 31 JUL 

LOG NUMBER SAMPLE DESCRIPTION 
3 WP2689-9 01FOOI02 

WP2689-10 01EOOI02 

5 

DETERMINATION 
Polynuclear Aromatic Hydrocarbons 
Volatile Organics by 8260B 
Wet Lab Subcontract 

TOTALS 

LOG NUMBER SAMPLE DESCRIPTION 
WP2689-11 31TLOOI01 

DETERMINATION 
Volatile Organics by 8260B 

LOG NUMBER SAMPLE DESCRIPTION 
WP2689-5 31SLB061112 

DETERMINATION 
Polynuclear Aromatic Hydrocarbons 
volatile Organics hv 8260B -, 
Solids-Total Residue (TS) 
Total Combustible Organics 
Wet Lab Subcontract 

TOTALS 

SAMPLED DATE/TIME RECEIVED MATRIX 
28 MAY 1200 29 MAY AQ 
28 MAY 1215 

METHOD 
EPA 8270 
SW8260 

OTY 
2 
2 
2 

PRICE 
125.00 

75.00 
55.00 

AMOUNT 
250.00 
150.00 
110.00 

2 255.00 510.00 

SAiviPLED DATE /TliviE RECEIVED iviATRIX 
28 MAY 1230 29 MAY SL 

METHOD OTY PRICE AMOUNT 
SW8260 1 85.00 85.00 

SAMPLED DATEiTIME RECEIVED MATRIX 
28 MAY 0915 29 MAY SL 

METHOD QTY PRICE AMOUNT 
EPA 8270 1 135.00 135.00 
SW8260 1 85.00 85.00 
CLP/CIP SO 1 0.00 0.00 
ASTM D2974 1 30.00 30.00 

1 60.00 60.00 

1 310.00 310.00 

LABORATORY ORDER CONTINUED ON PAGE 3 



KATAltJ.J 1.~ ANAJ., Y '!' 1. \.:AJ., ~l!i.l<. V 1.\.:l!i~ , 1.~\.:U!<"U.l<.A·!·l!iJ.J 

New England-ME Laboratory (207) 874-2400 
CONFIRMATION Page 3 

ORDER NO WP-2689 

REPORT TO: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr., Suite 102 
Tallahassee, FL 32308 

project Manager: Andrea J. Colby 
ORDER DATE: 06/01/99 

PHONE: 850/385-98? 
FAX: 850/385-986 

DUE: 28 JUN 
FAC.ID: CNC CHARLESTON 

INVOICE: ACCOUNTS PAYABLE PHONE: 412/921-7090 
TETRA TECH NUS, INC. PO: N7912-P99264 
661 ANDERSEN DRIVE, FOSTER PLAZA VII 
PITTSBURGH, PA 15220-2745 PROJECT: CTO #68 

SAMPLED BY: R. HILL DELIVERED BY: FEDEX DISPOSE: AFTER 31 JUL 

ORDER NOTE: QC-IV NFESC-D 
DD(KAS007QC-DB3) 
CNC CHARLESTON 

REPORT COPY: MS. LEE LECK 
TETRA TECH NUS 
FOSTER PLAZA 7 
661 ANDERSEN DR. 
PITTSBURGH,PA 15220 
REPORT & DISK 

INVOICE: With Report 

AJC/BKR/WEST.AJC(dw) 

TOTAL ORDER AMOUNT $2,630.0 r 

This is NOT an Invoi 

06-14Please contact KATAHDIN ANALYTICAL SERVICES promptly if you have any questi 



GENERAL ENGINEERING LABORATORIES 

June 21,1999 

Ms. Andrea Colby 
Katahdin Analytical 
340 County Rd 
Westbrook, ME 04092 . 

Dear Ms. Colby: 

Meeting today's needs with a visioll for tomorrow. 

Enclosed is a data package for samples from the former Charleston Naval Complex 
site. The samples were:analyzed for general chemistry. 

General Engineering Laboratories appreciates this opportunity to provide you with 
analytical results, and trusts that you will fmd everything in order and to your 
satisfaction. If you have any questions, please do not hesitate to call me at (843) 556-
8171. 

enclosure 

Yours very truly, 

J~~ 
Valerie S. Davis 
Project Manager 

POBox 30712 • Charleston, SC 29417 • 2040 Savage Road' 29407 

(843) 556-8171' Fax (843) 766-1178 

"0 Printed on recycled paper. 



CASE NARRATIVE 
for 

Katahdin Analytical 
Westbrook, ME 

Former Charleston Naval Complex Site 
SDG#95DEA 

June 21, 1999 

Laboratory Identification: 

General Engineering Laboratories, Inc. (GEL) 

Mailing Address: 

P.O. Box 30712 
Charleston, SC 29417 

Express Mail Delivery and Shipping Address: 

2040 Savage Rd 
Charleston, SC 29414 

Telephone Number:" 

(843) 556-8171 

Summary: 

Sample receipt 

The samples from the former Charleston Naval Complex site arrived at General 
Engineering Laboratories, Inc., Charleston. SC On !vIay 28, 1999. for environmental 
analyses. All sample containers arrived without any visible signs of tampering or 
breakage. The samples were delivered with chain of custody documentation and 
signatures. 

The following samples were received by the laboratory: 

Laboratory 
Identification 
9905DEA-Ol 
990SDEA-02 
990SDEA-03 
990SDEA-04 

Sample 

01EOOI02 
OlFOOI02 
31SLB031112 
31SLB061l12 

GENERAL ENGINEERING LABORATORIES 
PO Box 30712· Charleston, SC 29417. 2040 Savage Road· 29407 

(803) 556-8171 • Fax (803) 766-1178 ... ~ " ~... Pnnted on recycled paper. 
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Case Narrative 

Sample analyses were conducted using methodology as outlined in General 
Engineering Laboratories Standard Operating Procedures. Any technical or 
administrative problems during analysis, data review, and reduction are listed below by 
analytical parameter. 

Internal Chain of Custodv: 

Custody was maintained for all samples. 

Data Package: 

The enclosed data, package contains the following sections: Case Narrative, Chain 
of Custody, Cooler Receipt Checklist, and General Chemistry. 

The following are definitions of reporting limits used at General Engineering 
Laboratories: 

DL 

QL 

Detection Limit: The minimum level of an analyte that can be determined 
(identified not quantified) with 99% confidence. The values are normally 
achieved by preparing and analyzing seven aiiquOts of laboratory water 
spiked 1 to 5 times the estimated MDL, taking the standard deviation and 
multiplying it against the one-talled t-statistic at 99%. This computed 
value is then verified for reasonableness by repeating the study using the 
concentration found in the initial study, calculating an F-ratio, and 
computing the final limit. Sample specific preparation and dilution factors 
are applied to these limits when they are reponed. 

The detection limit is the minimum concentration of a substance that can 
be identified, measured, and reponed with 99% confidence that the analyte 
concentration is above zero. It answers the question "Is It Present." 

Ouantitation Limit: The lowest concentration that can be reliably achieved 
within specified limits of precision and accuracy during routine laboratory 
operating conditions. The QL is generally 5 to 10 times the MDL. 
However, it may be nominally chosen within these guidelines to simplify 
data reporting. For many analytes the QL analyte concentration is selected 
as the lowest non-zero standard in the calibration curve. 

Sample QL's are highly matrix-dependent. Sample specific preparation 
and dilution factors are applied to these limits when they are reported. 

The QL is always ~ DL. 

GENERAL ENG[NEER[NG LABORATOR[ES 
PO Box 307[2· Charleston, SC 29417. 2040 Savage Road. 29407 

(803) 556-8[71· Fax (803) 766-II78 

"6 Primed on recycled paper. 
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This data package, to the best of my knowledge, is in compliance Wilh technical 
and administr'ative requirements. 

fc:saic990SDEA % 

Valerie S. Davis 
Project Manager 

GENERAL ENGINEERING LABORATORIES 
PO Box 30712· Charleston, SC 29417. 2040 Savage Road. 29407 

(803) 556·8171· Fax (803) 766·1178 

'l) Printed on recycled paper. 
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Case Narrative for 
KATA 

SDG#95DEA 

TOTAL PETROLEUM HYDROCARBONS 

Analytical Batch Number: 151317 

Analytical Method: EPA SW846 9070 

Laboratory Number 

9905DEA-02 
QC620138 
QC620139 
QC620140 

Instrument Calibration: 

Sample Description 

OlEOOI02 
OlFOOI02 
Blank 
Laboratory Control Sample 
Laboratory Control Sample Duplicate 

The balance was nronerlv calibrated. . . . 
Bolding TIme: 

All samples were analyzed within the required holding time_ 

Blanks: 

No target analytes were detected in the method blank above the required acceptance 
limit. 

Laboratory Control Samples: 

All analyte recoveries in the laboratory control sample were within the required 
acceptance limits. All analytes in the laboratory control sample duplicate were within 
the required acceptance limits for relative percent difference. 

Dllutions: 

None of the samples were diluted_ 

Non Coniormance Reports: 

There were no Nonconformance Reports associated with this batch. 

10 



TOTAL PETROLEUM HYDROCARBONS 

Analytical Batch Number: 150797 

Analytical Method: EPA SW846 9071A 

Laboratory Number 

9905DEA-03 
QC618246 
QC618247 
QC618248 
QC618249 

Instrument Calibration: 

Sample Description 

31SLB031112 
Blank 
Laboratory Control Sample 
Matrix Spike of 9905606-06 
Duplicate of 9905606-06 

The balance was properly calibrated. 

Bolding TIme: 

All samples were analyzed within the required holding time. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance 
limit. 

Spike Analyses: 

The matrix spike was run on the following Sample Number from another SDG. 

9905606-06 

All anaiyte recoveries in the matrix spike were within the required acceptance limits. 

Laboratory Control Samples: 

All analyte recoveries in the laboratory control sample were within the required 
acceptance limits. 

Sample Duplicates: 

All sample duplicate results were within the required acceptance limits. 

Dilutions: 

None of the samples were diluted. 

11 



Non Conformance Reports: 

There were no Nonconformance Reports associated with this batch. 

12 



TOTAL ORGANIC CARBON 

Analytical Batch Number: 150724 

Analytical Method: SW846 9060 Modified 

Laboratory Number 

9905DEA-04 
QC617934 
QC617935 
QC617936 
QC617937 

Sample Preparation: 

Sample Description 

31SLB061112 
Blank 
Duplicate of 9906058-01 
Post Spike of 9906058-0 I 
Laboratory Control S ample 

All samples were prepared in accordance with accepted procedures. The method 
quoted is only for liquid samples. It is modified to handle soils analysis. 

Instrument Calibration: 

The instrument used was a Dohrmann DC-J90 high temperature combustion TOC 
analyzer with a Dohrmann solids boat sampler. The instrument was properly 
calibrated on the day of the analysis. 

Holding Time: 

All samples were analyzed within the required holding time. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance 
limit. 

Spike Analyses: 

The post spike was run on the following Sample Number. 

9906058-01 

All analyte recoveries in the post spike were within the required acceptance limits. 

Laboratory Control Samples: 

All analyte recoveries in the laboratory control sample were within the required 
acceptance limits. 

13 



Sample Duplicates: 

All sample duplicate results were within the required acceptance limits. 

Dilutions: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconfonnance Reports associated with this batch. 

Additional Comments: 

Toe solid samples are are tested to determine if inorganic carbon such as carbonates 
and bicarbonates are present in the sample. If so, the sample is acidified to remove 
the inorganic carbon, then dried in a low temperature oven. Because the sample 
portion is dried before analysis, the percent moisture correction is not applied to the 
TOe solid result. 

The preceding narratives have been reviewed by: ____ _ Date:. ___ _ 

14 



Page~of~ 

~R.~M .. -- , --- -

j'lm6Hi ........ bi' 

Whitt mple collector 

CHAIN OF CUSTODY RECORD 

SAMPLE ANALYSIS R 2R2'~:'!!,/!!f4 ~ if, ""dfi, rom,';;""",,",,,,,,,,, 
1 1 1 

f f f i Ii ~ 'i :;: 

5'''76 V1Ji'! ReceJvedb~' J..... 
Date; Time, 1 R'V~lab ".Y'/' t J 

~'1£f-~/L_-/7 
Yellow = file F10k = with report 

'! r 'l 
".'1 
g~ 
>:Ii 

1 1 1 

t j i 1 

~ i I f ~ 1 ~ ! ~ ~ is 

Rtflnquished by: .. 
_ ',~<F 

>"::ii.:'1'-":" .I ~ -,-. '''<'1);'1 J 1'bIie, - I R .... rks' 

1 ,J Y I ;oif 

.'~-... 

~ 
l :t . 
! 
~ ~ oj!, 

<.>l> 

2 

Date: 

General Engineering Laboratories, Inc. 
2040 Savage Road 
Charleston. South Carolina 29407 
P.O. Box 30712 
Charleston. South Carolina 29417 
(803) 556·8171 

Use F or P in the bo~es to indicate whelher 
.. sample was filtered andJor preserved 

Time: Receiyed by: 

, 

/1..1' 



Client 

FEDERAL SAMPLE RECEIPT REVIEW 

1<&-1-1\- Received bY~ - Dat.~ 
GEL COOLER_ GEL POLY COOLER_ CLIENT COOLER__ OTHER----=::: 

SAMPLE REVIEW CRITERIA YES NO COMMENTS/QUALIFIERS 
I. Were shipping containers recc:ived intact and sC31ed? -1 If no. notitv Proiecr Marul2er 
2. Was the Shipment screened following the radiochemistry survey vi I procedure (EPI SOP S.QO-'1)? 

Were the survey results nCgabvc:? .-1 If no. notify Project M= 
Are any of the samples idenufied by tbe clienl as rildioactive:? I~ '" If yes.. did client ~rovide RAD acti.vi['l? 

3. Were clr.rin of custody documents induded? --i 
~. Wa~:;~C":~t ~~~=~ compJe!td ro~y7 I~ 
5. Were all sample contlinen ~ly labeled? ..... 
6. Were proper sample containen n:o::ived? .- O~ b/l.CGSl 
7. Preserved samples cbecl<ed for pH? ILP~+~o',\ S 
8. Were samples preserved co=aly? I If no, list SIIIT1ples & tests 
9. Shipping container tempeIArure checked'? ....... 
10. Was sbipping conatiner temperature within specifications (4~± r L) I 

If DO. notifY.Project Man"""" ....... 1 Il.f-r 
11. ls temperature doC\lmcntcd on the Chain of Custody? 

I--" 
12. Were samples received within boldirag time'? 

if No. notifY Project MlIIL.acr I ...... 
13. WUII! VOA vials tree or hil!:ldspacc? 

14. ARCOC# IF REQUIlUtD ,-I---
15. SDG# IF REQUIRED -f-

~ A ~nAlOk 
, 

REVIEW DATE ob QJ'1. 5. SA - SEALS ATTACHED NSA - NO SEALS ATTACHED 

8 



July 31, 1999 

Mr. Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Drive, Suite 102 
Tallahassee, FL 32308 

RE: Katahdin Lab Number: WP2689 
Project !D: 
Project Manager: 
Sample Receipt Date: 

Dear Mr. Calligan: 

CNC Charleston 
Ms. Andrea J. Colby 
~Kn .. ' "')0 t non 
lu.aJ ~7, 1777 

Please find enclosed the following information: 

• Results for Grain Size for the work order mentioned above. 

TETRA rECH NUS 
TALLAHASSEE, FL 

Due to an error in the Data Management Department tlte crigir1al data package was submitted without this 
section. We apologize for any inconvenience our error may have caused you. 

Should you have any questions or comments concerning this Report of Analysis, please do not hesitate to 
contact the project manager listed above. This cover letter is an integral part of the ROA. 

We appreciate your continued use of our laboratory and look forward to working with you in the future. 
The following signature indicates technical review and acceptance of the data. 

Sincerely, 

KATAHDIN ANALYTICAL SERVICES 

Au onzed SIgnature 

340 County Road No.5 
P.o. Box 720, Westbrook, ME 04098 
Tel: (207) 874*2400 Fax; (ZO?) 775·4029 

http://katahdinlab.t·om 

210 West Road No.5, Pommouth, NH 03801 
Tel: (603) 431-5m Fax: (603) 436-3356 



l ~hdill 
\~\J. II( \1 '11'1 I' 

Client: Paul Calligan 

Tetra Tech NUS 
i 401 Oven Pati\ Di. 
Sutte 102 
Tallahassee. FL 3230B 

Proj.ID: CNC CHARLESTON 

Sample Description 

31SLB011112 

Compound 

BENZENE 
TOLUENE 
1,2-DIBROMOETHANE 
ETHYL BENZENE 
NAPHTHALENE 
MTBE 
TOTAL XYLENES 
DIBROMOFLUOROMETHANE 

1,2-DICHLOROETHANE-D4 
TOLUENE-DB 
P-BROMOFLUOROBENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 
SDG: 
Report Date: 

PONo.: 
Project: 

% Solids: 

Method: 

WP2689-1 
WP2689 
712199 
N7912-P99264 
CTO#68 
86 

SW8260 
Date Analyzed: 6/2199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Anatyst 

SL 5128/99 5129/99 6/2199 KRT 5030 KRT 

Sample Method 
Resuii Units ft~ ur PQL POL 

<6 . uglKg 1.2 6 5 
<6 uglKg 1.2 6 5 
<6 uglKg 1.2 6 5 
<6 uglKg 1.2 6 5 
<6 uglKg 1.2 6 5 
<6 uglKg 1.2 6 5 
<6 ug/Kg 1.2 6 5 
96 % . ~ .. , 
94 % 1.2 
87 % 1.2 
77 % 1.2 

Pagel of 1 

0000002 



!~~hdill 
\ '. \ I , I I' \ I ,J'n I •• , 

Client: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr. 
Sutte 102 
Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

SampJe Description 

31SLB021112 

Compo!!nd 

BENZENE 
TOLUENE 
1,2-DIBROMOETHANE 
ETHYLBENZENE 
NAPHTHALENE 
MTBE 
TOTAL XYLENES 
D!BROMOFLUOROMETHANE 
1,2-DICHLOROETHANE-D4 
TOLUENE-D8 
P-BROMOFLUOROBENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 
Report Date: 

PONo.: 
Project: 

% Solids: 

Method: 

WP2689-2 
WP2689 
712199 

N7912-P99264 
CTO#68 
82 

SW8260 
Date Analyzed: 6/2J99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

SL 5128/99 5129199 6/2J99 KRT 5030 KRT 

Sample Method 
Rzsutt 11_1+_ ~~ PQL PQL u .. ,,~ ur 

<6 uglKg 1.2 6 5 
<6 uglKg 1.2 6 5 
<6 uglKg 1.2 6 5 
<6 uglKg 1.2 6 5 
<6 uglKg 1.2 6 5 
<6 uglKg 1.2 6 5 
<6 uglKg 1.2 6 5 
101 % .~ '.4 
100 % 1.2 
68 % 1.2 
72 % 1.2 

Page 1 of 1 

0000003 



Katahdin 
,~ \ I , t ) { \! ,I III. I ," 

Client: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr. 
Sutte 102 
Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

31SLB041112 

Comp!!'!..!!'!d 

BENZENE 
TOLUENE 
1,2-DIBROMOETHANE 
ETHYLBENZENE 
NAPHTHALENE 
MTBE 
TOTAL XYLENES 
D!BROMOFlUOROMETHANE 
1,2-DICHLOROETHANE-D4 
',)LUENE-DB 
-BROMOFLUOROBENZENE 

port Notes: J, $, 0-13 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 
Report Date: 
PONo.: 
Project: 
% Solids: 

Method: 

WP2689-3 
WP2689 
712199 
N7912-P99264 
CTO#68 
89 

SWB260 
Date Analyzed: 6I2J99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

SL 5/28/99 5/29/99 6I2J99 KRT 5030 KRT 

Sample Method 
Result UnHs OF PQL PQL 

<5 uglKg 1.0 5 5 
<5 ugIKg 1.0 5 5 
<5 uglKg 1.0 5 5 
<5 uglKg 1.0 5 5 
J3 uglKg 1.0 5 5 
<5 uglKg 1.0 5 5 
<5 uglKg 1.0 5 5 

129 % 1.0 
131 % 1.0 
79 % 1.0 

$51 % 1.0 

Page 1 of 1 

0000004 



!~il1 
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Client: Paul Calligan 

Tetra Tech NUS 
1401 Oven Pari< Dr. 
Sune 102 
TaUahassee, FL 32308 

Proj. to: CNC CHARLESTON 

Sample Description 

31SLB041112 

Compm .. md 

BENZENE 
TOLUENE 
1,2·DIBROMOETHANE 
ETHYLBENZENE 
NAPHTHALENE 
MTBE 
TOTAL XYLENES 
O!BROMOFlUOROMETHANE 

1,2·DICHLOROETHANE·D4 
TOLUENE·DB 
P·BROMOFLUOROBENZENE 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 
SDG: 
Report Date: 
PO No. : 
Project: 
% Solids: 

Method: 

WP2689-3RA 
WP2689 
7f2J99 
N7912·P99264 
CTO#66 
89 

SWB260 
Date Analyzed: 614199 

Matrix Sampted Date Rec'd Date Ext. Date Ext'd By Ext. Method Anatyst 

Sl 5128/99 5129199 614199 KMC 5030 KMC 

Sample Method 
Resurt Units DF PaL PCI.. 

<6 ug/Kg 1.3 6 5 
<6 ug/Kg 1.3 6 5 
<6 ug/Kg 1.3 6 5 
<6 ug/Kg 1.3 6 5 
<6 ug/Kg 1.3 6 5 
<6 ug/Kg 1.3 6 5 
<6 ug/Kg 1.3 6 5 
0 % 1.3 
0 % 1.3 
0 % 1.3 
0 % 1.3 

Reporl Notes: ,Surrogates not spiked due to laboratory error 

Page 1 01 1 
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!~l~dil1 
\ '. \ I , ! ), ~ I 'J ! \ !, : , 

Glient: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr. 
Sufte 102 
Tallahassee, FL 32308 

Proj.ID: CNC CHARLESTON 

Sample Description 

31 SLB05091 0 

Compound 

BENZENE 
TOLUENE 
1,2-DIBROMOETHANE 
ETHYLBENZENE 
NAPHTHALENE 
MTBE 
TOTAL XYLENES 
DIBROMOFLUOROMETHANE 
1,2-DICHLOROETHANE-D4 
'OLUENE-D8 

'P-BROMOFLUOROBENZENE 

._ Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 
SOG: 
Report Dale: 
PONo.: 
Project: 
% Solids: 

Method: 

WP2689-4 
WP2689 
7/2/99 
N7912·P99264 
CTO#68 
89 

SW8260 
Date Analyzed: 6/2J99 

Matrfx Sampled Date Rec'd Date Ext Date Ext'dBy Ext, Method Analyst 

SL 5128199 5129199 6/2J99 KRT 5030 KRT 

Sample Method 
Resuit Unii5 OF Dn. PQL .-

<6 ug/Kg 1.3 6 5 
<6 uglKg 1.3 6 5 
<6 uglKg 1.3 6 5 
<6 ugIKg 1.3 6 5 
<6 uglKg 1.3 6 5 
<6 uglKg 1.3 6 5 
<6 uglKg 1.3 6 5 
85 % . ~ '.0 
B3 % 1.3 
87 % 1.3 
92 % 1.3 

Page 1 of 1 

0000006 
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Client: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr. 
Su~e 102 
Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

31 SLB061112 

Co.""iipouiid 

BENZENE 
TOLUENE 
1,2-DIBROMOETHANE 
ETHYLBENZENE 
NAPHTHALENE 
MTBE 
TOTAL XYLENES 
,.",.,..,. ............. .,. ••• ,...n ...... "" ..... L1 A ... "" 
L.lID~ ..... 'YI\.lrL\,I ..... r\vIVI!;; I nl"\l"1~ 

1 ,2-DICHLOROETHANE·D4 
TOLUENE·D8 
P-BROMOFLUOROBENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 
soo: 
Report Date: 
PO No.: 
Project: 
% Solids: 

Method: 

WP2689-5 
WP2689 
7l2'99 

N7912·P99264 
CTOt168 
83 

SW8260 
Date Analyzed: 6J2J99 

Matrix Sampled Date Rec'dDate Ext. Date Ext'd By Ext. Method Analyst 

SL 5128199 5129199 6J2J99 KRT 5030 KRT 

Sample Method 
Resuti Units OF PwL PWL 

<6 uglKg 1.2 6 5 
<8 uglKg 1.2 6 5 
<6 uglKg 1.2 6 5 
<6 uglKg 1.2 6 5 
<6 ugIKg 1.2 6 5 
<6 ugIKg 1.2 6 5 
<6 ugIKg 1.2 6 5 

99 % i.2 
64 % 1.2 
B5 % 1.2 
78 % 1.2 

Pagel of 1 

0000007 



!~1hdill 
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Client: Paul Calligan 
Tetra Tech NUS 
i 401 Oven Par'I<. Dr. 

Su~e 102 
Tallahassee, FL 32308 

Proj.ID: CNC CHARLESTON 

Sample Description 

31SLB071011 

Compound 

BENZENE 
TOLUENE 
1,2-DIBROMOETHANE 
ETHYLBENZENE 
NAPHTHALENE 
MTBE 
TOTAL XYLENES 
DIBROMOFLUOROMETHANE 
1,2-DICHLOROETHANE-D4 
rOLUENE-D8 
P-BROMOFLUOROBENZENE 

Report Notes: J 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 
SDG: 
Report Date: 

PO No.: 
Project: 
% Solids: 

Method: 

WP2689-6 
WP2689 
7/2199 
N7912-P99264 
CTO#68 
68 

SW8260 
Date Analyzed: 6/2199 

Matrix Sampled Date Rec;'d Date Ext. Date Ext'd By Ext. Method Analyst 

SL 5/28199 5129199 6/2199 KRT 5030 KRT 

Sample Method 
Resuft Unns OF Pal PaL 

<6 uglKg 1.2 6 5 
<6 uglKg 1.2 6 5 
<6 uglKg 1.2 6 5 
<6 ugIKg 1.2 6 5 
J5 uglKg 1.2 6 5 
<6 uglKg 1.2 6 5 
<6 ug/Kg 1.2 6 5 
85 % .~ ,., 
64 % 1.2 
87 % 1.2 
85 % 1.2 

Page 1 of 1 
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/' ahdin 
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Client: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr. 
SuUe 102 
Tallahassee, FL 32308 

Pro). 10: CNC CHARLESTON 

Sample Description 

31 SLB021112D 

Compound 

BENZENE 
TOLUENE 
l,2-DlBROMOETHANE 
ETHYLBENZENE 
NAPHTHALENE 
MTBE 
TOTAL XYLENES 
DIBROMOFLUOROMETHANE 
l,2-DlCHLOROETHANE-D4 
TOLUENE-D8 
P-BROMOFLUOROBENZENE 

Report Note.: J 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 
SOG: 
Report Date: 

PO No. : 
Project: 
% Solids: 

Method: 

WP2689-7 
WP2689 
7/2/99 
N7912-P99264 
CTO#68 
83 

SW8260 
Date Analyzed: 6/2199 

Matrix Sampled Date Rec'd Date Ext, Date Ext'dBy Ext. Method Analyst 

SL 5/28/99 5/29/99 6/2199 KRT 5030 KRT 

Sample Method 
Result Unib DF pQL POL 

<6 ug/Kg 1.2 6 5 
<6 ug/Kg 1.2 6 5 
<6 ug/Kg 1.2 6 5 
<6 ug/Kg 1.2 6 5 
J3 ug/Kg 1.2 6 5 
<6 ug/Kg 1.2 6 5 
J3 ug/Kg 1.2 6 5 
70 % 1-2 

68 % 1.2 
75 % 1.2 
75 % 1.2 

Page 1 of 1 
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\.\['1(1 It,j <\1 I' 

Client: Paul Calligan 

Tetra Tech NUS 
1401 Oven Park Dr. 
Sune 102 
Tallahassee, FL 32308 

ProJ.ID: CNC CHARLESTON 

Sample Description 

31 SLB031112 

Compound 

BENZENE 
TOLUENE 
1,2-DIBROMOETHANE 
ETHYLBENZENE 
NAPHTHALENE 
MTBE 
TOTAL XYLENES 
.... 'n .................. II,...O ........ ~TU "'-IE: 
UIDn.uMvr .... \.I .... n.vIVI~ I nl"\.l'u ... 

1 ,2-DICHLOROETHANE-D4 
TOLUENE-D8 
P-BROMOFLUOROBENZENE 

Report Notes: E, # 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 
SDG: 
Report Date: 
PONo.: 
Project: 
% Solids: 

Method: 

WP2689-8 
WP2689 
712199 

N7912-P99264 
CTO#68 
83 

SW8260 
Date Analyzed: 612199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'dBy Ext- Method Analyst 

SL 5/28199 5129199 612199 KRT 5030 KRT 

Sample Method 
r'I __ .... Units DF Pal PQ!. n..::aun 

10 uglKg 1.2 6 5 

150 uglKg 1.2 6 5 
<6 uglKg 1.2 6 5 

EI200 uglKg 1.2 6 5 

E310 uglKg 1.2 6 5 

<6 uglKg 1.2 6 5 
6600 uglKg 1.2 6 5 
85 % 1.2 
91 % 1.2 
#52 % 1.2 

#383 % 1.2 

Page 1 of 1 
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Client: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr. 
Su~e 102 
Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

31SLB031112 

Compound 

BENZENE 
TOLUENE 
1,2-DIBROMOETHANE 
ETHYLBENZENE 
NAPHTHALENE 
MTBE 
TOTAL XYLENES 
DIBROMOFLUOROMETHANE 
1,2-DICHLOROETHANE-D4 
TOLUENE-DB 
P-BROMOFLUOROBENZENE 

Report Notes: 0-1, 0-2 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 
SDG: 
DDnnrt n.llt.o . ~- .... -.' --~-. 
PO No.: 
Project: 
% Solids: 

Method: 

WP2689-llDL 
WP2689 
712199 
N7912-P99264 
CTOt168 
83 

SW8260 
Date Analyzed: 6/4199 

Matrix Sampled Date Rec'dDate Ext. Date Ext'd8y Ext. Method Analyst 

SL 5126/99 5129199 6/4199 DJP 5030 DJP 

Sample Method 
Result Units OF PGiL PQL 

<650 ug/Kgdrywt 130 650 5 
<650 ug/Kgdrywt 130 650 5 
<650 ug/Kgdrywt 130 650 5 
930 ug/Kgdrywt 130 650 5 
4500 ug/Kgdrywt 130 650 5 
<650 ug/Kgdrywt 130 650 5 
6500 ug/Kgdrywt 130 650 5 

92 % iSO 
97 % 130 
94 % 130 
111 % 130 

Page 1 of 1 
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!~ahdill 
\'_\I\I1<\l_jnl' 

Client: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Or_ 
Sule 102 
Tallahassee, FL 32308 

Proj.ID: CNC CHARLESTON 

Sample Description 

01 FOOl 02 

"' ____ •• _..1 
.... Ul1't'UUIIU 

BENZENE 
TOLUENE 
1,2-DIBROMOETHANE 
ETHYLBENZENE 
NAPHTHALENE 
MTBE 
TOTAL XYLENES 
DIBROMOFLUOROMETHANE 
1,2-DICHLOROETHANE-D4 
-OLUENE-OB 

. P-BROMOFLUOROBENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 
SDG: 
Report Date: 
PONo.: 
Project: 
% Solids: 

Method: 

WP2689-9 
WP2689 
7/2/99 
N7912-P99264 
CTO#68 
NlA 

SWB260 
Date Analyzed: 6/4199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

AQ 5126/99 5129/99 6/4199 OJP 5030 OJP 

Sample Method 
R~;uH: Unitz OF POL PaL 

<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugJL 1.0 5 5 
<5 ugIL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
92 % 1.0 
93 % 1.0 
94 % 1.0 
B5 % 1.0 

Page 1 of 1 

0000012 



! ahdill 
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Client: Paul Calligan 

Tetra Tech NUS 
140; Oven Park ur. 

Su~e 102 
Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

01 EOO102 

Compound 

BENZENE 
TOLUENE 
1,2·0IBROMOETHANE 
ETHYLBENZENE 
NAPHTHALENE 
MTBE 
TOTAL XYLENES 
OIBROMOFLUOROMETHANE 
1,2·0ICHLOROETHANE·04 
TOLUENE·OB 
P·BROMOFLUOROBENZENE 

Report Noles: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 
SDG: 
Report Date: 

PONo.: 
Project: 
% Solids: 

Method: 

WP2689-1 a 
WP2689 
712JQ9 
N7912·P99264 
CTO#68 
N/A 

SWB260 
Date Analyzed: 6I2J99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'dBy Ext. Method Analyst 

AQ 5128199 5129199 6I2J99 OJP 5030 OJP 

Sample Method 
ResuH Units DF PGiL PQL 

<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugIL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugIL 1.0 5 5 
<5 ugIL 1.0 5 5 

104 % 1.0 
120 % 1.0 
108 % 1.0 
106 % 1.0 

Page 1 of 1 
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t~hdil1 
\', \ J , I I, ~ I 'I " I, , 

~lient: Paul Calligan 

Tetra Tech NUS 
1401 Oven Park Dr. 
Sune 102 
Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

31 TLOOI 01 

Compound 

BENZENE 
TOLUENE 
1,2-DIBROMOETHANE 
ETHYLBEN2ENE 
NAPHTHALENE 
MTBE 
TOTAL XYLENES 
DIBROMOFLUOROMETHANE 
1,2-DICHLOROETHANE-D4 

OLUENE-DB 
P-BROMOFLUOROBEN2ENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 
SOG: 
Report Date: 

PONo.: 
Project: 
% Solids: 

Method: 

WP2689-11 
WP2689 
7/2/99 
N7912-P99264 
CTO#68 

SWB260 
Date Analyzed: 6/2J99 

Matrix Sampled Date Rec'dDaie Ext. Date Ext'dBy Ext. Method Analyst 

SL 5I2BI99 5J29/99 6/2J99 DJP S03S DJP 

Sample Method 
Resuii \inns DF PQL PaL 

<5 uglKgdrywt 1.0 5 5 
<5 uglKgdrywt 1.0 5 5 
<5 ugIKgdrywt 1.0 5 5 
<5 ugIKgdrywt 1.0 5 5 
<5 ugIKgdrywt 1.0 5 5 
<5 uglKgdrywt 1.0 5 5 
<5 uglKgdrywt 1.0 5 5 
i06 % • n •• u 

123 % 1.0 
lOB % 1.0 
105 % 1.0 

Page 1 of 1 
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Report Note 

# 

$ 

E 

J 

0-1 

0-13 

0-2 

Note Text 

KATAHDIN ANALYTICAL SERVICES 
Summary of Report Notes 

'I' flag denotes surrogate compound recovery is out of criteria. 

'$' flag denotes surrogate compound recovery is out of criteria. Re-eXtraction or re-analysis confirmed matrix 
interference. 

'E' flag indicates an estimated value. The anatyte was detected in the sample at a concentration greater than the 
standard calibration range. 

'J' flag denotes an estimated value less than the Laboratory's Practical Quantitation Level. 

Sample dilution required due to matrix interference, sample viscosity or other matrix-related problem; therefore, 
standard laboratory Practical Ouantitation Level (Pal) could not be achieved. 

Intemal standard area(s) are Old: of criteria. Reanalysis conflrmedmatrtx interference. 

Sample dilution required for quantitation of one or more target analytes; therefore, standard laboratory Practical 
Quantitation level (Pal) could not be achieved. 

Page 1 of 1 
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2A 
WATER VOLATILE SYSTEM MONITORING COMPOUND RECOVERY 

Lab Name: Katahdin Analytical Services 

Client 

SamplelD 

LCSF03A 
VBLKF03B 
01 FOOl 02 
LCSF04A 
VBLKF04A 
LCSS02A 
VBLKS02A 
n4 t:/'V\4 n.., lu' ... """" ......... 

Lab SMCI SMC2 SMC3 SMC4 

SamplelD (DFM) # (DCA) # (TDL)# (BFB) # 

LCSF03A 92 90 94 97 
VBLKF03B 91 92 93 87 
WP28a9-9 92 93 94 85 

LCSF04A 91 95 93 96 

VBLKF04A 92 98 94 88 
LCSS02A 104 119 109 110 
VBLKS02A lOS 125 108 106 
I\AJP26A-9-10 I 104 I 120 I 108 

I 
106 

QC LIMITS 

SMC1 (DFM) DIBROMOFLUOROMETHANE 

SMC2 (DCA) = 1,2-DICHLOROETHANE-D4 

SMC3 (TOL) = TOLUENE-D8 

SMC4 (BFB) P-BROMOFLUOROBENZENE 

# Column to be used to flag recovery value 

• Values are outside of QC limits 

Page 1 of 1 FORM II VOA-1 

I 

SDG No.: WP2689 

Matrix: 

Total 

out 

0 
0 
0 
0 
0 
0 
0 
0 , 

(75-129) 

(65-135) 

(82-120) 

(69-125) 

WATER 

'000003 



2A 
SOIL VOLATILE SYSTEM MONITORING COMPOUND RECOVERY 

Lab Name: Katahdin Analytical Services 

Client Lab SMC1 SMC2 SMC3 SMC4 

Sample 10 Sample 10 (DFM} # (DCA} # (TOL} # (BFB} # 

31SLB031112DL WP26B9-8DL 92 97 94 111 
31TL0010l WP26B9-11 106 123 108 105 
LCSZ02A LCSZ02A 90 94 97 94 
VBLKZ02A VBLKZ02A 110 110 112 97 
31SLBOlll12 WP2689-1 96 94 87 77 
31 SLB021112 WP2689-2 101 100 BB 72 
31SLB041112 WP2689-3 129 131 79 51" 
31 SLB05091 0 WP26B9-4 B5 B3 87 92 
31 SLB061112 WP26B9-5 BB 84 B5 78 
31SLB031112 WP26B9-8 B5 91 52 " 363" 

31 SLB071011 WP26B9-8 B5 84 87 B5 
31 SLB021112D WP2BB9-7 70 BB 75 75 
LCSZ04A LCSZ04A 110 115 113 110 
VBLKZ04A VBLKZ04A 122 124 113 109 
31SLB041112 WP2BB9-3RA 3.9· 3.9- 2.2 * 3.2* 

QC LIMITS 

SMC1 (DFM) DIBROMOFLUOROMETHANE 

SMC2 (DCA) 1,2-DICHLOROETHANE-D4 

SMC3 (TOLi TOLUENE-uB 

SMC4 (BFB) P-BROMOFLUOROBENZENE 

# Column to be used to flag recovery value 

• Values are outside of QC limits 

Page 1 of 1 FORM II VOA-1 

SDG No.: WP2689 

Matrix: SOIL 

Total 

out 

0 
0 
0 
0 
0 
0 
1 
0 
0 
2 
0 
0 
0 
0 
4 

(69-148) 

(66-149) 

(68-;47) 

(64-152) 

1000004 



/' :Jhdin 
\',,), I( \ ,j'''I' , 

-,lien\: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr. 
Su~e 102 
Tallahassee, FL 32308 

Proj. ID: CNC CHARLESTON 

Sample Description 

VBLKS02A 

Compound 

BENZENE 
TOLUENE 
l,2-DIBROMOETHANE 
ETHYLBENZENE 
NAPHTHALENE 
MTBE 
TOTAL XYLENES 
DIBROMOFLUOROMETHANE 
• ,2-DICHLOROETHANE-D4 

OLUENE-D8 
'P-BROMOFLUOROBENZENE 

·,{eport Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 
SDG: 
Report Date: 

PONo,: 
Project: 
%S,olids: 

Method: 

VBLKS02A 
WP2689 
7l'lJ99 

N7912-P99264 
CTO#68 
NIA 

SW8260 
Date Analyzed: 612199 

Matrix Sampled Date Rec'dOate Ext. Date Ext'd By Ext. Method Analyst 

AQ 612199 DJP 5030 DJP 

Sample Method 
ResuH Units OF PQl POL 

<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 Ug/L 1.0 5 5 
<5 uglL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 

105 'lb 1.0 
125 'lb 1.0 
108 'lb 1.0 
106 'lb 1.0 

Page 1 of 1 
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!~alldill 
\',.1 \ 11< II ,I 1\[ .' 

Client: Paul Calligan 

Tetra Tech NUS 
1401 Oven Park Dr. 
Su~e 102 
Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

VBLKZ02A 

Compound 

BENZENE 
TOLUENE 
1,2-DIBROMOETHANE 
ETHYLBENZENE 
NAPHTHALENE 
MTBE 
TOTAL XYLENES 
DIBROMOFLUOROMETtiANE 

1,2-DICHLOROETHANE-D4 
TOLUENE-D8 
P-BROMOFLUOROBENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 
SDG: 
Report Date: 

PONo.: 
Project: 
% Solids: 

Method: 

VBLKZ02A 
WP2689 
7/2/99 
N7912-P99264 
CTO#68 
100 

SW8260 
Date Analyzed: 612199 

Matrix Sampled Date Ree'dDate Ext. Date Ext'd By Ext. Method Analyst 

SL 6/2J99 KRT 5030 KRT 

Sample Method 
Result UnHs OF PQL PQL 

<5 uglKg 1.0 5 5 
<5 uglKg 1.0 5 5 
<5 ug/Kg 1.0 5 5 
<5 uglKg 1.0 5 5 
<5 uglKg 1.0 5 5 
<5 uglKg 1.0 5 5 
<5 uglKg 1.0 5 5 
110 % 1.0 
110 % 1.0 
112 % 1.0 
97 % 1.0 

Page 1 of 1 
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",1..'" T7 .. 1 r I VV ~lll 
\., ,), I, ,\ 'I il.l ' 

""ient: Paul Calligan 

Tetra Tech NUS 
i40i OVen Park Dr. 
Su~e 102 
Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

VBLKF03B 

Compound 

BENZENE 
TOLUENE 
1,2-DIBROMOETHANE 
ETHYLBENZENE 
NAPHTHALENE 

MTBE 
TOTAL XYLENES 
DIBROMOFLUOROMETHANE 
• 2-DICHLOROETHANE-D4 

JLUENE-D8 
·P-BROMOFLUOROBENZENE 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 
SDG: 
D ___ '" n .... _. 
n.1IOt'u. L ... aL ..... 

PONo.: 
Project: 
% Solids: 

Method: 

VBLKF03B 
WP2689 
7/2199 
N7912-P99264 
CTO#68 
N/A 

SWB260 
Date Analyzed: 6/3/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

AQ 613199 DJP 5030 DJP 

Sample Method 
ResuH Units OF POL i'Qi. 

<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 uglL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 

<5 ugIL 1.0 5 5 
<5 ugiL 1.0 5 5 

91 % 1.0 
92 % 1.0 

93 % 1.0 
87 % 1.0 

Page 1 of 1 
1000373 



!~alldill 
".1,11\-11 ,Inl:, 

Client: Paul Calligan 

Tetra Tech NUS 
1401 Oven Park Dr. 
Suite 102 
Tallahassee, FL 32308 

Proj, to: CNC CHARLESTON 

Sample Description 

VBLKF04A 

Compound 

BENZENE 
TOLUENE 
1,2-DIBROMOETHANE 
ETHYLBENZENE 
NAPHTHALENE 
MTBE 
TOTAL XYLENES 
DIBROMOFLUOROMETHANE 
1,2-DlCHLOROETHANE-D4 
TOLUENE-D8 
P-BROMOFLUOROBENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 
SDG: 
Report Date: 
PONo,: 
Project: 
% Solids: 

Method: 

VBLKF04A 
WP2689 
7/2/99 
N7912-P99264 
CTO#68 
N/A 

SW8260 
Date Analyzed: 6/4199 

Matrix Sampled Date Rec'd Date Ext, Date Ext'd By Ext, Method Analyst 

AO 6/4199 DJP 5030 DJP 

Sample Method 
Resutt Units OF POL PQL 

<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
92 % 1.0 
98 % 1.0 
94 % 1.0 
BB % 1.0 

Page 1 of 1 
1000378 



!~:J.hdill 
,', \ I I I' "I ,I (I. I .' 

r;Uent: Paul Calligan 
Tetra Tech NUS 
i 401 Oven Park Df. 
Su~e 102 
Tallahassee, FL 32308 

Proj,ID: CNC CHARLESTON 

Sample Description 

VBLKZ04A 

Compound 

BENZENE 
TOLUENE 
1,2·DIBROMOETHANE 
ETHYLBENZENE 
NAPHTHALENE 
MTBE 
TOTAL XYLENES 
DIBROMOFLUOROMETHANE 
1.2·DICHLOROETHANE·D4 

LUENE·D8 
,"'BROMOFLUOROBENZENE 

,port Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 
SDG: 
Report Date: 
PONo.: 
Project: 
% Solids: 

Method: 

VBLKZ04A 
WP2689 
712199 

N7912·P99264 
CTO#68 
100 

SW8260 
Date Analyzed: 6/4199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'dBy Ext. Method Analyst 

SL 6/4199 KMC 5030 KMC 

Sample Method 
Result Units OF PWL PQl 

<5 ugIKg 1.0 5 5 
<5 uglKg 1.0 5 5 
<5 uglKg 1.0 5 5 
<5 ug/Kg 1.0 5 5 
<5 uglKg 1.0 5 5 
<5 ug/Kg 1.0 5 5 
<5 uglKg 1.0 5 5 

122 % i.O 

124 % 1.0 
113 % 1.0 
109 % 1.0 

Page 1 of 1 
1000387 



Lab File: S4891 

Analyst: DJP 

Compound Name 
1.2-DmROMOETIlANE 

BENZENE 

ETHYLBENZENE 

MTBE 
NAPHTHALENE 

TOLt.i'EN~ 

TOTALXYLENES 

Katahdin Analytical Services 

8260 LCS Recovery Sheet 

Sample ID: LCSS02A 

Time Injected 1:03:00 PM 

SpikeAmt 
(uzIL) 

50 

50 

50 

50 

50 

50 

ISO 

Result 
("IlL) 
44.3 

49.6 

51.6 

44.8 

38.6 

47.8 

147 

Date Run: 6/2/99 

Matrix: AQ 

Rec (%) 
89 

99 

103 

90 

77 

96 

98 

• Ont of Limits 

Limits (%) 
60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

J 

1000393 



Lab File: 7.0937 

Analyst: KRT 

Compound Name 
1,2-DffiROMOETIiANE 

BENZENE 

ETIlYLBENZENE 

MTBE 

NAPlITHALENE 

TOLUENE 

TOTALXYLENES 

Katahdin Analytical Services 
R';';;11 T .r~ R .... n" .. rv Shppt 
.... _ ........ £.,1,-"...., ... --_ ...... --- .I ~---.... 

Sample ID: LCS7.02A 

Time Injected 7:15:00 AM 

SpikeAmt 
(ucIKc) 

so 
so 
so 
so 
so 
so 
ISO 

Result 
(uc!Kc) 

5'-0 

51_0 

62.7 

51.1 

54.0 

56.3 

192 

Date Run: 6/2/99 

Matrix: SL 

Rec (0/0) 
102 

102 

125 

102 

108 

112 

128 

• Out of Limits 

Limits (0/0) 
60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

1 

1000399 



Lab File: F0728 

Analyst: DJP 

Compound Name 
1,2-DIBROMOETHANE 

BENZENE 

ETHYLBENZENE 

MTBE 

NAPIITIiALENE 

luLu.t;N,t; 

TOTALXYLENES 

Katahdin Analytical Services 

8260 LCS Recovery Sheet 

Sample ID: LCSF03A 

Time Injected 10:33:00 PM 

SpikeAmt 
(uzIL) 

50 

SO 
50 

50 

50 

50 

Il0 

Result 
(uzIL) 

52.8 

51.0 

49.8 

49.6 

48.7 

51.3 

146 

Date Run: 6/3/99 

Matrix:AQ 

Rec(%) 
106 

102 

100 

99 

97 

103 

97 

• Out of Limits 

Limits (%) 
60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

1 

1000405 



Lab File: F0744 

Analyst: DJP 

Compound Name 
1,2-DIBROMOETHANE 

BENZENE 

ETIiYLBENZENE 

MTBE 

NAPHTHALENE 

TOLUENE 

TOTAL XYLENES 

Katahdin Analytical Services 

8260 LCS Recovery Sheet 

Sample ID: LCSF04A 

Time Injected 9:14:00 AM 

SpikeAmt 
(uctLl 

50 

50 

50 

50 

50 

50 

ISO 

Result 
(uctLl 
54.1 

51.2 

50.6 

50.1 

49.3 

51.1 

146 

Date Run: 6/4/99 

Matrix:AQ 

Rec (%) 
108 

102 

101 

100 

99 

102 

98 

• Out of Limits 

Limits (%) 
60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

J 

1000411 



Lab File: Z0972 

Analyst: KMC 

Compound Name 
1.2-DIBROMOETIIANE 

BENZENE 

ETHYLBENZENE 

MfBE 

NAPHTHALENE 

TOLUENE 

TOTALXYLENES 

Katahdin Analytical Services 

8260 LCS Recovery Sheet 

Sample ID: LCSZ04A 

Time Injected 9:27:00 AM 

SpikeAmt 
(ugIKz) 

so 
so 
SO 
so 
SO 
SO 
ISO 

Result 
(U&IKI) 

58.3 

54.8 

65.9 

56.5 

50.5 

59.1 

202 

Date Run: 6/4/99 

Matrix: SL 

Rec (%) 
116 

110 

132 

113 

101 

118 

135 

• Out of Limits 

Limits (%) 
60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

1 

1000422 



Katahdin 
\:<.\I\IU ... L ~11{\1'1i> 

Client: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr. 

Sutte 102 
Tallahassee, FL 32308 

Proj. to: CNC CHARLESTON 

Sample Description 

31SLB011112 

Compound 

NAPHTHALENE 
2·METHYLNAPHTHALENE 
ACENAPHTHYLENE 
ACENAPHTHENE 
FLUORENE 
PHENANTHRENE 
ANTHRACENE 
FLUORANTHENE 
PYRENE 
~NZOIAlANTHRACENE 

.• iRYSENE 
BENZO[BjFLUORANTHENE 
BENZO[K]FLUORANTHENE 
BENZO[AjPYRENE 
INDENO[1,2,3-CDjPYRENE 
DIBENZ[A,HlANTHRACENE 
BENZO[G,H,ljPERYLENE 
NITROBENZENE·D5 
2·FLUOROBIPHENYL 
TERPHENYL·DI4 

Jort Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 
SDG: 
Report Date: 

POND. : 
Project: 
% Solids: 

Method: 

WP2589·1 
WP2689 
7/27/99 
N7912·P99254 
CTO#68 
86 

EPA 8270 
Date Analyzed: 7/6/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

SL 5128/99 5/29/99 614199 OPD EPA 3550 KRT 

Sample Method 
ResuH Units DF PQL PQL 

<400 ug/Kg 1.2 400 330 
<400 ug/Kg 1.2 400 330 
<400 ug/Kg 1.2 400 330 
<400 ugiKg 1.2 400 330 
<400 ugiKg 1.2 400 330 
<400 uglKg 1.2 400 330 
<400 ugiKg 1.2 400 330 
<400 ug/Kg 1.2 400 330 
<400 uglKg 1.2 400 330 
<400 uglKg 1.2 400 330 
<400 uglKg 1.2 400 330 
<400 ugiKg 1.2 400 330 
<400 ug/Kg 1.2 400 330 
<400 uglKg 1.2 400 330 
<400 ug/Kg 1.2 400 330 
<400 uglKg 1.2 400 330 
<400 ug/Kg 1.2 400 330 

57 % 1.2 
58 % 1.2 
52 % 1.2 

Page 1 of 1 
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Client: Paul Calligan 

Tetra Tech NUS 
1401 Oven Park Dr. 
Suite 102 
Tallahassee, FL 32308 

Proj.ID: CNC CHARLESTON 

Sample Description 

31 SLB021112 

Compound 

NAPHTHALENE 
2·METHYLNAPHTHALENE 
ACENAPHTHYLENE 
ACENAPHTHENE 
FLUORENE 
PHENANTHRENE 
ANTHRACENE 
FLUORANTHENE 
PYRENE 
BENZOIAjANTHRACENE 
CHRYSENE 
BENZO[BjFLUORANTHENE 
BENZO[KlFLUORANTHENE 
BENZO[AjPYRENE 
INDENO[1,2,3-CDjPYRENE 
DIBENZ[A,HlANTHRACENE 
BENZO[G,H,ljPERYLENE 
NITROBENZENE-D5 
2-FLUOROBIPHENYL 
TERPHENYL-D14 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 
SDG: 
Report Date: 
PONo.: 
Project: 

% Solids: 

Method: 

WP2689·2 
WP2689 
7/27/99 
N7912·P99264 
CTO#68 
82 

EPA 8270 
Date Analyzed: 7/6/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

SL 5/28/99 5/29/99 6/4199 DPD EPA 3550 KRT 

Sample Method 

Result Units OF PQL PQL 

<400 ug/Kg 1.2 400 330 
<400 ug/Kg 1.2 400 330 
<400 ug/Kg 1.2 400 330 
<400 ug/Kg 1.2 400 330 
<400 ug/Kg 1.2 400 330 
<400 ug/Kg 1.2 400 330 
<400 ug/Kg 1.2 400 330 
<400 uglKg 1.2 400 330 
<400 ug/Kg 1.2 400 330 
<400 ug/Kg 1.2 400 330 
<400 ug/Kg 1.2 400 330 
<400 ug/Kg 1.2 400 330 
<400 ug/Kg 1.2 400 330 
<400 ug/Kg 1.2 400 330 
<400 ug/Kg 1.2 400 330 
<400 ug/Kg 1.2 400 330 
<400 ug/Kg 1.2 400 330 

64 % 12 
59 % 1.2 
70 % 1.2 

Page 1 of 1 
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Client: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr. 

Sune 102 
Tallahassee, FL 32308 

Proj, 10: CNC CHARLESTON 

Sample Description 

31SLB041112 

compound 

NAPHTHALENE 
2·METHYLNAPHTHALENE 
ACENAPHTHYLENE 
ACENAPHTHENE 
FLUORENE 
PHENANTHRENE 
ANTHRACENE 
FLUORANTHENE 
PYRENE 
~NZO[AjANTHRACENE 

RYSENE <"--BENZO[BjFLUORANTHENE 
BENZO[~FLUORANTHENE 

BENZOIAjPYRENE 
INOENO[1,2,3-COjPYRENE 
OIBENZ[A,HjANTHRACENE 
BENZO[G,H,ljPERYLENE 
NITROBENZENE·OS 
2·FLUOROBIPHENYL 
TERPHENYL·D14 

or! Notes: 0·1, OL 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 
Report Date: 

PO No, : 
Project: 

% Solids: 

Method: 

WP2689-3 
WP2689 
7127/99 
N7912-P99264 
CTO#68 
89 

EPA 8270 
Date Analyzed: 7113199 

Matrix Sampled Date Rec'd Date Ext.Oate Ext'd By Ext. Method Analyst 

SL 5/28/99 5/29/99 6/4/99 OPO EPA 3550 KRT 

Sample Method 
ResuH Units OF pal PQL 

<7300 ug/Kg 23 7300 330 
<7300 ug/Kg 23 7300 330 
<7300 uglKg 23 7300 330 

<7300 ug/Kg 23 7300 330 
<7300 ug/Kg 23 7300 330 
<7300 uglKg 23 7300 330 
<7300 ug/Kg 23 7300 330 
<7300 ug/Kg 23" 7300 330 
<7300 ug/Kg 23 7300 330 
<7300 ug/Kg 23 7300 330 
<7300 ug/Kg 23 7300 330 
<7300 ug/Kg 23 7300 330 
<7300 ug/Kg 23 7300 330 
<7300 ug/Kg 23 7300 330 
<7300 ug/Kg 23 7300 330 
<7300 ug/Kg 23 7300 330 
<7300 ug/Kg 23 7300 330 

OL % 23 
OL % 23 
OL % 23 

Page 1 of 1 
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t Katahdin 
''''\1\ 11,,I,l \lnll, I'" 

Client: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr. 

Suite 102 
Tallahassee, FL 32308 

Proj. to: CNC CHARLESTON 

Sample Description 

31 SLB05091 0 

,..~ ................... ... u, •• ..,'V ........ 

NAPHTHALENE 
2-METHYLNAPHTHALENE 
ACENAPHTHYLENE 
ACENAPHTHENE 
FLUORENE 
PHENANTHRENE 
ANTHRACENE 
FLUORANTHENE 
PYRENE 
BENZO[A)ANTHRACENE 
CHRYSENE 
BENZO[B[FLUORANTHENE 
BENZO[~FLUORANTHENE 

BENZO[A[PYRENE 
INOENOI1,2,3-CO]PYRENE 
OIBENZjA,H]ANTHRACENE 
BENZOIG,H,I]PERYLENE 
NITROBENZENE-05 
2-FlUOROBIPHENYL 
TERPHENYl-014 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 
SOG: 
Report Date: 

PO No. : 
Project: 

% Solids: 

Method: 

WP2689-4 
WP2689 
7127/99 

N7912-P99264 
CTO#68 
89 

EPA 8270 
Date Analyzed: 7/6/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

SL 5128/99 5/29/99 6/4/99 OPO EPA 3550 KRT 

Sample Method 
R.esult Units OF ft~, n~' 

r~~ r~~ 

<360 ug/Kg 1.1 360 330 
<360 ug/Kg 1.1 360 330 
<360 ug/Kg 1.1 360 330 
<360 ug/Kg 1.1 360 330 
<360 ug/Kg 1.1 360 330 
<360 ug/Kg 1.1 360 330 
<360 ug/Kg 1.1 360 330 
..::360 "",111',.. 1.1 350 330 u::t"'l;:I 

<360 ug/Kg 1.1 360 330 
<360 ug/Kg 1.1 360 330 
<360 ug/Kg 1.1 360 330 
<360 ug/Kg 1.1 360 330 
<360 ug/Kg 1.1 360 330 
<360 ug/Kg 1.1 360 330 
<360 ug/Kg 1.1 360 330 
<360 ug/Kg 1.1 360 330 
<360 ug/Kg 1.1 360 330 
70 % 1.1 
64 % 1.1 
83 % 1.1 

Page 1 of 1 

0000018 



! Katahdin 
\!>.\!,IHid !olIH"I!> 

r.lient: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Su~e 102 
Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

31SLB061112 

Compound 

NAPHTHALENE 
2-METHYLNAPHTHALENE 
ACENAPHTHYLENE 
ACENAPHTHENE 
FLUORENE 
PHENANTHRENE 
ANTHRACENE 
FLUORANTHENE 

PYRENE 
~ZO[AIANTHRACENE 

Jl'fRYSENE 
BENZO[B)FLUORANTHENE 
BENZO[K[FLUORANTHENE 
BENZO[A)PYRENE 
INOENO[l,2,3-CDIPYRENE 
OIBENZ[A,H[ANTHRACENE 
BENZO[G,H,IIPERYLENE 
NITROBENZENE-D5 
2-FLUOROBIPHENYL 
TERPHENYL-014 

,Iort Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 
~ .. nnrt n:.t .. · . '-,..-.. -_.-. 
PONo_: 
Project: 
% Solids: 

Method: 

WP2689-5 
WP2689 
7127/99 

N7912-P99264 
CTO#68 
83 

EPA 8270 
Date Analyzed: 7/6/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

SL 5128/99 5/29/99 6f7199 PMM EPA 3550 KRT 

Sample Method 

Result Units OF PQL PQL 

<400 ug/Kg 1.2 400 330 
<400 ug/Kg 1.2 400 330 
<400 uQtKg 1.2 400 330 
<400 ug/Kg 1.2 400 330 
<400 ug/Kg 1.2 400 330 
<400 ug/Kg 1.2 400 330 
<400 ug/Kg 1.2 400 330 
-.~ ,,_'v_ • 0 400 330 -~v U~/~ L£ 

<400 ug/Kg 1.2 400 330 
<400 ug/Kg 1.2 400 330 
<400 ug/Kg 1.2 400 330 
<400 ug/Kg 1.2 400 330 
<400 ug/Kg 1.2 400 330 
<400 ug/Kg 1.2 400 330 
<400 ug/Kg 1.2 400 330 
<400 ug/Kg 1.2 400 330 
<400 ug/Kg 1.2 400 330 
54 % 1.2 
55 % 1.2 
76 % 1.2 

Page 1 of 1 
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! Katahdin 
\~\r, II\AI ~I~\h IS 

Client: Paul Calligan 

Tetra Tech NUS 
t 401 Oven Park Dr. 
Suite 102 

Tallahassee, FL 32308 

Proj.IO: CNC CHARLESTON 

Sample Description 

31SLB071011 

Compound 

NAPHTHALENE 
2·METHYLNAPHTHALENE 
ACENAPHTHYLENE 
ACENAPHTHENE 
FLUORENE 
PHENANTHRENE 
ANTHRACENE 
FLUORANTHENE 
PYRENE 
BENZOIA)ANTHRACENE 
CHRYSENE 
BENZOIBIFLUORANTHENE 
BENZOIK]FLUORANTHENE 
BENZO[AIPYRENE 
INOENOll,2,3-COJPYRENE 
OIBENZIA,HJANTHRACENE 
BENZO[G,H,ljPERYLENE 
NITROBENZENE·OS 
2·FLUOROBIPHENYL 
TERPHENYL·OI4 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 
SDG: 
Report Date: 

PONo.: 
Project: 

% Solids: 

Method: 

WP2689'{; 
WP2689 
7127199 
N7912·P99264 
CTO#68 
88 

EPA 8270 
Date Analyzed: 7/6/99 

Matrix Sampled Date Rec'd Date Ext. Date Exfd By Ext. Method Analyst 

SL 5/28/99 5/29/99 6!7/99 PMM EPA 3550 KRT 

Sample Method 
Result Units OF PQL POL 

<360 uglKg 1.1 360 330 
<360 uglKg 1.1 360 330 
<360 uglKg 1.1 360 330 
<360 uglKg 1.1 360 330 
<360 uglKg 1.1 360 330 
<360 uglKg 1.1 360 330 
<360 ug/Kg 1.1 360 330 
<360 ug/Kg 1.1 360 330 
<360 uglKg 1.1 360 330 
<360 ug/Kg 1.1 360 330 
<360 ug/Kg 1.1 360 330 
<360 uglKg 1.1 360 330 
<360 uglKg 1.1 360 330 
<360 uglKg 1.1 360 330 
<360 ug/Kg 1.1 360 330 
<360 ug/Kg 1.1 360 330 
<360 ug/Kg 1.1 360 330 
63 % 1.1 
61 % 1.1 
108 % 1.1 

Page 1 of 1 
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Client: Paul Calligan 

Tetra Tech NUS 
1401 Oven Park Dr. 
Sune 102 
Tallahassee, FL 32308 

Proj. to: CNC CHARLESTON 

Sample Description 

31SLB0211120 

Compound 

NAPHTHALENE 
2·METHYLNAPHTHALENE 
ACENAPHTHYLENE 
ACENAPHTHENE 
FLUORENE 
PHENANTHRENE 
ANTHRACENE 
FLUORANTHENE 
PYRENE 

"NZOIAJANTHRACENE 
,RYSENE 

~> .,.,-

BENZOIBIFLUORANTHENE 
BENZO[~FLUORANTHENE 

BENZO[AIPYRENE 
INOENO[1,2,3-CO]pYRENE 
OIBENZ[A,H1ANTHRACENE 
BENZO[G,H,11PERYLENE 
NITROBENZENE·05 
2·FLUOROBIPHENYL 
TERPHENYL·014 

ort Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOO: 
Report Date: 

PONo.: 
Project: 

%Sotids: 

Method: 

WP2689-7 
WP2689 
7127199 
N7912·P99264 
CTO#68 
83 

EPA 8270 
Date Analyzed: 7/6199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

SL 5/28199 5129199 6/7/99 PMM EPA 3550 KRT 

Sample Method 
Result Units DF PQL Pal 

<400 ug/Kg 1.2 400 330 
<400 ug/Kg 1.2 400 330 
<400 ug/Kg 1.2 400 330 
<400 ug/Kg 1.2 400 330 
<400 ug/Kg 1.2 400 330 

<400 ug/Kg 1.2 400 330 

<400 ug/Kg 1.2 400 330 

<400 uglKg 1.2 400 330 

<400 uglKg 1.2 400 330 
<400 ug/Kg 1.2 400 330 
<400 ug/Kg 1.2 400 330 

<400 uglKg 1.2 400 330 
<400 uglKg 1.2 400 330 
<400 uglKg 1.2 400 330 
<400 uglKg t.2 400 330 
<400 uglKg 1.2 400 330 
<400 ug/Kg 1.2 400 330 

65 % 1.2 
63 % 1.2 
85 % 1.2 

Page 1 of 1 
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! Katahdin 
\!>.\!\IL<.A\ ~ln\I'L~ 

Client: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr. 

Su~e 102 
Tallahassee, FL 32308 

Proj. tD: CNC CHARLESTON 

Sample Description 

31 SLB031112 

Compound 

NAPHTHALENE 
2-METHYLNAPHTHALENE 
ACENAPHTHYLENE 
ACENAPHTHENE 
FLUORENE 
PHENANTHRENE 
ANTHRACENE 
FLUORANTHENE 
PYRENE 
BEN20IA]ANTHRACENE 
CHRYSENE 
BEN20[B]FLUORANTHENE 
BENZO[K]FLUORANTHENE 
BEN20[A]PYRENE 
INDENO[1,2,3-CD]PYRENE 
DIBENZ[A,HjANTHRACENE 
BENZO[G,H,I]PERYLENE 
NITROBENZENE-D5 
2-FLUOROBIPHENYL 
TERPHENYL-D14 

Report Notes: DL.0·1 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 
Report Date: 

PO No.: 
Project: 

% Solids: 

Method: 

WP2689-8 
WP2689 
7t27i99 

N7912-P99264 
CTO#68 
83 

EPA 8270 
Date Analyzed: 7/15/99 

Matrix Sampled Date Rec'd Cate Ext. Date Ext'd By Ext. Method Analyst 

SL 5128199 5/29/99 617/99 PMM EPA 3550 KRT 

Sample Method 
ResuH Units DF PQl PQl 

<7900 ug/Kg 24 7900 330 
8900 ug/Kg 24 7900 330 

<7900 ug/Kg 24 7900 330 
<7900 ug/Kg 24 7900 330 
<7900 uglKg 24 7900 330 
<7900 uglKg 24 7900 330 
<7900 uglKg 24 7900 330 
<7900 uglKg 24 7900 330 
<7900 uglKg 24 7900 330 
<7900 uglKg 24 7900 330 
<7900 ug/Kg 24 7900 330 
<7900 ug/Kg 24 7900 330 
<7900 uglKg 24 7900 330 
<7900 uglKg 24 7900 330 
<7900 uglKg 24 7900 330 
<7900 uglKg 24 7900 330 
<7900 uglKg 24 7900 330 

DL % 24 
DL % 24 
DL % 24 

Page 1 of 1 
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!I/ Katahdin 
\!Y\I,IHA\ "'11\\'1' 

Client: Paul Calligan 

Tetra Tech NUS 
1401 Oven Park Dr_ 

Suite 102 

Tallahassee. FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

01 FOOl 02 

Cu.'1lpoiJiid 

NAPHTHALENE 
2-METHYLNAPHTHALENE 
ACENAPHTHYLENE 
ACENAPHTHENE 
FLUORENE 
PHENANTHRENE 
ANTHRACENE 
~I 11""~AUTUI:'Ur: r ...... ".11",,.,,,, I IlL-i'lL.. 

PYRENE 
"1:0(A)ANTHRACENE 

".n,YSENE 
BEN20(B)FLUORANTHENE 
BEN20(K]FLUORANTHENE 
BEN20(A)PYRENE 
INOENO(I,2,3-CO)PYRENE 
DIBENZ{A,H]ANTHRACENE 
BEN20(G,H,I)PERYLENE 
NITROBENZENE-OS 
2-FLUOROBIPHENYL 
TERPHENYL-DI4 

rt Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 
Report Oate; 

PO No. : 
Project: 

% Solids: 

Method: 

WP2689-9 
WP2689 
7127/99 

N7912-P99264 
CTO#68 
N/A 

EPA 8270 
Date Analyzed: 7/8/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

AQ 5/28/99 5129/99 6/2199 PMM EPA 3510 KRT 

Sample Method 
Result Uriits DF nn. nn. 

r~~ r~~ 

<10 ug/L 1.0 10 10 
<10 ug/L 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ug/L 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ug/L 1.0 10 10 
..:::10 , ... 11 1.0 10 10 "::I'" 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 uglL 1.0 10 10 
<10 ug/L 1.0 10 10 
<10 ug/L 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 uglL 1.0 10 10 
<10 ug/L 1.0 10 10 
61 % 1.0 
57 % 1.0 
73 % 1.0 

Page 1 of 1 
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Katahdin 
\:." .. [~ {HAl ~\R"t' t~ 

Client: Paul Calligan 

Tetra Tech NUS 
1401 Oven Park Dr. 
Suite 102 
Tallahassee, FL 32308 

Proj. ID: CNC CHARLESTON 

Sample Description 

01 EOO102 

Compound 

NAPHTHALENE 
2-METHYLNAPHTHALENE 
ACENAPHTHYLENE 
ACENAPHTHENE 
FLUORENE 
PHENANTHRENE 
ANTHRACENE 
FLUORANTHENE 
PYRENE 
BEN20(AjANTHRACENE 
CHRYSENE 
BEN20(B]FLUORANTHENE 
BENZO(KJFLUORANTHENE 
BEN20(A]PYRENE 
INOENO(I,2,3-CO]PYRENE 
OIBENZ(A,HjANTHRACENE 
BEN20(G,H,I]PERYLENE 
NITROBENZENE-OS 
2-FLUOROBIPHENYL 
TERPHENYL-OI4 

Report Notes: # 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 
SDG: 
Report Date: 

PONo.: 
Project: 

% Solids: 

Method: 

WP2689-10 
WP2689 
71Z7/99 

N7912-P99264 
CTO#68 
N/A 

EPA 8270 
Date Analyzed: 7/7/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

AQ 5/28/99 5129/99 6!2/99 PMM EPA 3510 KRT 

Sample Method 
Result Units OF PQL POL 

<11 ug/L 1.1 11 10 
<11 ug/L 1.1 11 10 
<11 ug/L 1.1 11 10 
<11 ug/L 1.1 11 10 
<11 ugiL 1.1 11 10 
<11 ug/L 1.1 11 10 
<11 ugiL 1.1 11 10 
<11 ugiL 11 11 10 
<11 ugiL 1.1 11 10 
<11 ugiL 1.1 11 10 
<11 ug/L 1.1 11 10 
<11 ugiL 1.1 11 10 
<11 ug/L 1.1 11 10 
<11 ugIL 1.1 11 10 
<11 ug/L 1.1 11 10 
<11 ug/L 1.1 11 10 
<11 ugiL 1.1 11 10 
45 % 1.1 

#44 % 1.1 
69 % 1.1 

Page 1 of 1 
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!~ahdill 
\', d \ I I< I! ,j In [ \ 

Report Note 

# 

DL 

0-1 

Note Text 

KATAHDIN ANALYTICAL SERVICES 
Summary of Report Notes 

'#' flag denotes surrogate compound recovery is out of criteria. 

'OL' flag denotes inability to calculate surrogate recovery due to sample dilution. 

Sample dilution required due to matrix interference, sample viscosity or other matrix·related problem; therefore, 
standard laboratory Practical Quantitation Level (PQl) could not be achieved. 

Page 1 of 1 
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2A 
WATER SEMIVOLATILE SYSTEM MONITORING COMPOUND RECOVERY 

Lab Name: Katahdin Analytical Services 

Client 

Sample 10 

SBlK;060299 

lCS;060299 

01 EOO1 02 

01 FOO102 

Lab 

Sample 10 

SBlK;060299 

lCS;060299 

WP2689-10 

WP2689-9 

SMC1 (NBZ) 

SMC2 (FBP) 

SMC3 (TPH) 

SMCl SMC2 SMC3 

(NBZ) # (FBP) # (TPH) # 

61 68 74 

66 61 93 
45 44' 69 

61 57 73 

QC LIMITS 

NITROBENZENE-OS 

2-FLUOROBIPHENYL 

TERPHENYL-D14 

# Column to be used to flag recovery value 

• Values are outside of QC limits 

Total 

Out 

0 

0 

1 

0 

Page 1 of 1 FORM II SVOA-1 

SDG No.: WP2689 

Matrix: 

(36-117) 

(47-114) 

WATER 

2000003 



2A 
SOIL SEMIVOLATILE SYSTEM MONITORING COMPOUND RECOVERY 

Lab Name: Katahdin Analytical Services 

Client Lab 

Sample ID SamplelD 

SBLK;060799 SBLK;060799 
31SLB011112 WP2689-1 
31SLB021112 WP2689-2 
31SLB050910 WP2689-4 
31 SLB061112 WP2689-5 
31 SLB071011 WP2689-6 
31 SLB021112D WP2689-7 
31 SLB041112 WP2689-3 
LCS;060499 LCS;060499 
SBLK;060499 SBLK;060499 
SBLKA;060799 SBLKA;060799 
LCS;060799 
31SLB031112 

LCS;060799 
WP2689-8 

SMC1 (NBZ) 

SMC2 (FBP) 

SMC3 (TPH) 

SMC1 SMC2 SMC3 

(NBZI# (FBP} # (TPH} # 

69 64 58 

67 68 62 
64 59 70 
70 64 83 

64 55 76 
63 61 108 
65 63 85 
DL DL DL 
68 77 80 
61 70 74 
69 75 82 
73 75 82 
DL DL DL 

QC LIMITS 

NITROBENZENE-OS 

2-FLUOROBIPHENYL 

TERPHENYL-D14 

# Column to be used to flag recovery value 

• Values are outside of QC limits 

Total 

Out 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Page 1 of 1 FORM II SVOA-1 

SDG No.: WP2689 

Matrix: SOIL 

(14-107) 

(32-109) 

(26-116) 
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l~hdil1 
\', ,I , I I, ~ I ,Ill \ I, • , 

Client: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr. 
Su~e 102 
Tallahassee, FL32308 

Proj,ID: CNC CHARLESTON 

Sample Description 

SBLK;060299 

Compound 

NAPHTHALENE 
2·METHYLNAPHTHALENE 
ACENAPHTHYLENE 
ACENAPHTHENE 
FLUORENE 
PHENANTHRENE 
ANTHRACENE 
FLUORANTHENE 
PYRENE 
BENZO(AjANTHRACENE 
CHRYSENE 
BENZO(BjFLUORANTHENE 
BENZO(KJFLUORANTHENE 
BENZO(AjPYRENE 
INDENO(1,2,3-CDjPYRENE 
DIBENZ(A,HjANTHRACENE 
BENZO(G,H,ljPERYLENE 
NITROBENZENE·DS 
2·FLUOROBIPHENYL 
TERPHENYL·D14 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 
Report Daie: 

PONo.: 
Project: 
% Solids: 

Method: 

SBLK;060299 
WP2689 
7i27;99 
N7912·P99264 
CTO#68 
N/A 

EPA 8270 
Date Analyzed: 713199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

AO 6/2/99 PMM EPA 3510 KRT 

Sample Method 
R~suH. Units DF PQL POL 

<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ug/L LO 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
61 % 1.0 
56 % 1.0 
74 % 1.0 

Page 1 of 1 
2000512 



t ahdill 
\'. ,I, II( II ,1,'-1 , 

Client: Paul Calligan 

Tetra Tech NUS 
i40i Oven Park Of. 

Sutte 102 
Tallahassee. FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

SBLK;060799 

Compound 

NAPHTHALENE 
2~ETHYLNAPHTHALENE 

ACENAPHTHYLENE 
ACENAPHTHENE 
FLUORENE 
PHENANTHRENE 
ANTHRACENE 
FLUORANTHENE 
PYRENE 

:NZO[A]ANTHRACENE 
..:HRYSENE 
BENZO[B]FLUORANTHENE 
BENZO[K]FLUORANTHENE 
BENZO[A]PYRENE 
INOENO[I.2,3-CO]PYRENE 
DIBENZ]A.H]ANTHRACENE 
BENZO[G,H,I]pERYLENE 
NITROBENZENE·05 
2·FLUOROBIPHENYL 
TERPHENYL·014 

.eport Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 
Report Date: 

PONo.: 
Project: 
% Solids: 

Method: 

SBLK;060799 
WP2689 
7127/99 
N7912·P99264 
CTO#68 
100 

EPA 8270 
Date Analyzed: 7/6199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

SL 6f7199 PMM EPA 3550 KRT 

Sample Method 
Resuit Units OF n~' PaL r_ 

<330 uglKg 1.0 330 330 
<330 ug/Kg 1.0 330 330 
<330 uglKg 1.0 330 330 
<330 uglKg 1.0 330 330 
<330 uglKg 1.0 330 330 
<330 ug/Kg 1.0 330 330 
<330 uglKg 1.0 330 330 
<330 ugiKg •• V .on 330 oou 

<330 uglKg 1.0 330 330 
<330 uglKg 1.0 330 330 
<330 uglKg 1.0 330 330 
<330 ug/Kg 1.0 330 330 
<330 uglKg 1.0 330 330 
<330 uglKg 1.0 330 330 
<330 uglKg 1.0 330 330 
<330 ug/Kg 1.0 330 330 
<330 uglKg 1.0 330 330 
69 % 1.0 
64 % 1.0 
58 % 1.0 

Page 1 of 1 
2000520 



Lab File: Z1218 

Analyst: KRT 

Compound Name 
-METHYLNAPHTHALENE 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO[AjANTHRACENE 

HJ:t;NL.O[A]PYRENE 

BENZO[BjFLUORANTHENE 

BENZO[G.H,IjPERYLENE 

BENW[KjFLUORANTHENE 

CHRYSENE 

DIBENZ[ A,H]ANTHRACENE 

FLUORANTHENE 

FLUORENE 

INDENO[I.2.3-CDjPYRENE 

NAPHTHALENE 

PHENANTHRENE 

PYRENE 

Katahdin Analytical Services 

8270 LCS Recovery Sheet 

Sample ID: LCS;060299 

Time Injected 12:01:00 AM 

SpikeAmt 
(ucJL) 

so 
so 
so 
SO 
so 
so 
so 
so 
so 
so 
so 
SO 
SO 
SO 
SO 
so 
so 

Result 
(ugIL) 

28.0 

30.6 

31.8 

30.8 

34.4 

31.2 

37.4 

21.2 

33.4 

31.1 

26.1 

29.0 

30.5 

22.0 

29.5 

34.0 

41.3 

Date Run: 7/4/99 

Matrix: AQ 

Rec (%) 
'56 

'61 

'64 

'62 

'69 

'62 

75 

'42 

'67 

'62 

'52 

'58 

'61 

'44 

'59 

'68 

82 

• Ont of Limits 

Limits (%) 
70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

1 

2000528 



Lab File: X2201 

Analyst: KRT 

Compound Name 
2-METIiYLNAPHTHALENE 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO[A].ANnJ.RACENE 

BENW[A)PYRENE 

BENZO[B)FLUORANTIlENE 

BENW[G,H,I]PERYLENE 

BENW[K)FLUORANTIlENE 

CHRYSENE 

DIBENZ[ A,H)ANTHRACENE 

FLUORANTHENE 

FLUORENE 
n.-rnU1ro.U'H1 '"' '1 I'l"\l'DV1)l<l\l1<' u' ....... ""'l''U'l ...... , ..... - ......... J .. .... ~ •• _ 

NAPHTHALENE 

PHENANTHRENE 

PYRENE 

Katahdin Analytical Services 

8270 LCS Reco,\'ery Sheet 

Sample ID: LCS;060499 

Time Injected 10:59:00 PM 

SpikeAmt 
(QIIKg) 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

Result 
(ug/KI) 

1330 

1300 

1330 

1300 

1220 

1300 

1280 

1370 

1310 

1280 

1340 

1410 

1350 

15SO 

1220 

1340 

1170 

Date Run: 7/13/99 

Matrix: SL 

Rec(%) 
80 

78 

80 

78 

73 

78 

77 

82 

79 

76 

80 

84 

81 

95 

73 

80 

70 

• Out of Limits 

Limits (%) 
60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

1 

2000542 



Lab File: Z1342 

Analyst: KRT 

Compound Name 
2·METHYLNAPHTIlALENE 

ACENAPHTIlENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO[AjANTHRACENE 

BENZC[A]PYRENE 

BENZO[BjFLUORANTHENE 

BENZO[G,H,ljPERYLENE 

BENZO[KjFLUORANTHENE 

CHRYSENE 

DIBENZ[A,HjANTHRACENE 

FLUORANTHENE 

FLUORENE 

INDENO[I,2,3.cDjPYRENE 

NAPhTrIALEi'j"E 

PHENANTHRENE 

PYRENE 

Katahdin Analytical Services 

8270 LCS Recovery Sheet 

Sample ID: LCS;060799 

Time Injected 8:41:00 PM 

SpikeAmt 
(u:fKg) 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

Result 
(ugIKg) 

1300 

1310 

1250 

1270 

1210 

1260 

1210 

1540 

1380 

1280 

1450 

1380 

1380 

1720 

1250 

1360 

1210 

Date Run: 7112/99 

Matrix: SL 

Rec (%) 
78 

79 

75 

76 

73 

76 

72 

92 

83 

77 

87 

83 

82 

103 

75 

82 

72 

• Out of Limits 

Limits (%) 
60·140 

60·140 

60·140 

60·140 

60·140 

60·140 

60·140 

60·140 

60·140 

60·140 

60·140 

60·140 

60·140 

60·140 

60·140 

60·140 

60·140 

1 
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Katahdin 
ANALYTICAL SERVICES 

CLIENT: Paul calligan 
Tetra Tech NUS 
1401 Oven Park Dr., SUite 102 
Tallahassee, FL 32308 

Lab Nunber : WP-2689-1 
Report Date: 07/28/99 
PO No. N7912-P99264 
Project C10 #68 

WIC#: CNe QlARLESTrn REKRT OF ANALYTICAL RESULTE Page 1 of 8 

SAMPLE DESCRIPTICN SAMPLED BY SAMPLED DATE RECEIVED 

31SLBOlll12 Solid R. HILL OS/28/99 OS/29/99 

RESULT UNITS DF 'PQL MEI'IKJD ANALyzED BY NOIES 

Solids-Total Residue (TS) 86. wt% 1.0 0.10 CLP/eIP sew 06/03/99 JF 1 

, PQL (Practical Quantitation Level) represents laboratory reporting limits and may not reflect sample­
specific reporting limits. Sample-specific limits are indicated by results annotated with '<' values. 

(1) Sample Preparation on 06/02/99 by JF 

07/28/99 

LJO/baeajc(dw)/msrn 
PF02TSS5 
CC:MS.LEELECK 

TEIRA TErn NUS 
FOSTER PI.J\ZA 7 
661 =ERSEN DR . 

. ;,0(""11111\ J{n.llls"." 
t'.l). I~,,~ -"!u. \,\'od.r. ... k. \11-'. Uo+U'IN 
kl: (~\n tC ... ·j·2w(l b~: 121n --"i·..j1l2<J 

1.'11') 1i..a,,,hJinl.Jh.l"t'11l 
210 \Xf~"'T Road No. S. Portsmouth, NH 03801 
-lei: (M.l) 4.\1-5777 fax: (603) 436-3356 
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Katahdin 
ANALYTICAL SERVICES 

CLIENT: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr., SUite 102 
Tellahassee, FL 32308 

Lab Number : WP-2689-2 
Report: Date: 07/28/99 
PC No. N7912-P99264 
Project cro #68 

WIC#:CNCrnARLESTCN REPCRT OF ANALYTICAL RESULTS Page 2 of 8 

SAMPLE DESCRIPTICN MA'IRIX SAMPLED BY SAMPLED DATE RECEIVED 

31&"LB021112 Solid R. hl:LL OS/28/99 OS/29/99 

RESULT UNITS DF .PQL MEIKlD ANALY2ED BY 

Solids-Total Residue (TS) 82. wi: % 1.0 0.10 CLP/CIP sew 06/03/99 JF 1 

• PQL (Practical Quantitation Level) represents laboratory reporting limits and may not reflect sample­
specific report:ing limits. Sample-specific limits are indicated by results annotated with '<' values. 

(1) Sample Preparation on 06/02/99 by JF 

07/28/99 

LJO/baeajc(dw)/msm 
PF02TSSS 
CC:MS.LEELECK 

TE'lRA TErn NUS 
PCSTER PLAZA 7 

661 ANDERSEN DR. 

'\'10 ('''''111\ [{".hl ;..:". ;; 

l'.(l. B .. ~ -~\I. \\',",11,,'''''1.. \11. U,,!I'JI' 
Td: \lln :-;-'1-2: ItiO 1,,\,; I':ln --"i-'I02'j 

hllp:i ILII,illdinl.lh'("1ll 

lit) \X'l-"r RU.1U No. ~. I\msmou{h, NH 03ROI 
"Id: ((,OJ) 431·')777 Fax: (603) <i36·.'B56 
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CLIENT: Paul calligan 
Tetra Tech NUS 
1401 Oven Park Dr., SUite 102 
Tallahassee, FL 32308 

Lab Number : WP-2689-3 
Report Date: 07/28/99 
PO No. N7912-P99264 
Proj ect cro #68 

WIC#: CNC OiARLES'IOiI 8IRI' OF ANALYTICAL RESULTS Page 3 of 8 

SAMPLE DESCRIPTICN SAMPLED BY SAMPLED DATE RECEIVED 

31SLB041112 Solid R. HIT.T. OS/28/99 OS/29/99 

PARIlMIlTER RESOLT mrrs DF *PQL MEIHJD ANAL'iZ!ID BY 

Solids-1btal Residue (TS) .,. wt % 1.0 0.10 CLP/ClP saw 06/03/99 JF 1 

* PQL (Practical Quantitation Levell ~ents laboratory reporting limits and may not reflect sample­
specific reporting limits. Sarrpl.e-wlCific limits are in:licated by results annotated with '<' values. 

(1) Sample Preparation on 06/02/99 by" 

07/28/99 

LJO/baeajc(dw)/msm 
PF02TSS5 
CC:i'1S.LEELEOC 

TE'IRA 'lEO! NUS 
POSTIlR PlAZA 7 

661 ANDERSEN DR. 

; III t '''UIlI\' H",.I,[ :-.;", <, 

I'.t l. [,"~ -~Il. \X·,·,lhr""I.. \11: 0"10')1' 
'1~'1: (.~U-l X-·j·.,:'·,(lU L,,: 120-)--'i-·1ll2'1 

I, lll':i IL.It;lhdin l.ikn '111 

210 \'\' .. '1'( Rood No. S,l'onsmotllh. NH 03801 
"Id: (6()J) 431-5777 Fax: (603) 436-.'356 
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Katahdin 
ANALYTICAL SERVICES 

CLIENT, Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr., Suite 102 
Tallahassee, FL 32308 

WIC#,CNCCllARLESTCN 

SAMPLE DE'SCRIPTICN 

31SLB050910 

PARAME1ER 

Solids-Total Residue (TS) 

Lab Number , WP-2689-4 
Report Date, 07/28/99 
PO No. N7912-P99264 
Project em #68 

REPCRT OF ANALYTICAL RESULTS Page 4 of 8 

MATRIX sn1PLED BY sn1PLED DATE RECEIVED 

OS/28/99 OS/29/99 

RESULT UNITS DF 'PQL ME'IH)D ANALVZED BY 

89. wt% 1.0 0.10 CLP/ClP sew 06/03/99 JF 1 

• PQL (Practical Quantitation Level) represents laboratory reporting limits and may not reflect sample­
specific reporting limits. Sample-specific limits are indicated by results annotated with '<' values. 

(1) Sample Preparation on 06/02/99 by JF 

07/28/99 

LJO/baeajc (dw) /msm 
PF02TSS5 
CC:MS.LEELECK 

1E1RA TErn NUS 
FOSIER PLAZA. 7 
661 ANDERSEN DR. 

'\·111 ('''lIiH' \{,>.I.l :,\". ~ 
P.l), BtI\ -::11. \\'odn""L. \11: 1I;0'1!' 
li:l: I::U-ll\-·j·.!·11l1l hi,: I.!tn --'i--IU.!'} 

hl11':/ll...l1;lh.lilll.ll •. n.m 

! I 0 \'(I~'Sf Rood No. ,), Porumoulh. NH 0:\801 
"Ii:!: (603) 431-5777 fax: ((,03) 436·3356 
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Katahdin 
ANALYTICAL SERVICES 

CLIENT: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr., Suite 102 
Tellahassee, FL 32308 

WIC#: CNC OlARLESIm 

SAMPLE D&SCRIPTICN 

31SLB061112 

PAAAME.TER 

Solids-Total Residue (TS) 
Total COrrbustible Organics 

Lab Number : WP-2689-5 
Report Date: 07/28/99 
PO No. N7912-P99264 
Project cro #68 

REPCRT OF ANALYTICAL RESULTS Page 8 of 8 

Solid 

RESULT UNITS DF 

83. 
2.0 

wt% 
wt% 

1.0 
1.0 

SAMPLED BY SAMPLED DATE RECEIVED 

1"1 UTTT 
C\. • .n..J.J....LU 

* l';)L METIlOO 

OS/28/99 

ANALYZED BY 

0.10 CLP/CIP SOW 06/03/99 JF 
0.1 AS1M D2974-8 06/03/99 JF 

OS/29/99 

mms 

1 
1 

* FQL (Practical Olantitation Level) represents labJratory reporting limits and nay not reflect sanple­
specific reporting limits. Sanple-specific limits are indicated by results annotated with' <' values. 

{l} SaJ.liJ1e Preparation on 06/02/99 cry JF 

07/28/99 

LJO/baeajc(dw)/msm 
PF02TSS5 
cc:MS. LEELECK 

TE."IRA TErn NUS 
FOSTER PIAZA 7 

661 ANDERSEN DR . 

. i-J!I(""IIIH\'R".l,!:-':".':' 
I'.ll. 1,,,\ - 211. \X·,',d'r""k. \11' (I-III'l:-; 
Jd: (.!n-I :-;-·I-.!·IH() L,\: I.!U-I --"··il!.!') 

hlll':i Ik;.lI.LhJilll,lh.(nlll 

110 \\;bir RnlJ No. S, I\lnsnmllfh. NH 03801 
1<.-1: (60.\) -431-5777 Fax: ((>03) H6·.BS6 
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CLIENT: Paul Calligan 
Tetra Tech NUS 

1401 Oven Park Dr., SUite 102 
Tallahassee, FL 32308 

Lab Number : WP-2689-6 
Report Date: 07/28/99 
PC No. N7912-P99264 
Project cro #68 

WIC#: mc QlARLES'11:N REPCRT OF ANALYTICAL RESULTS Page 5 of 8 

SAMPLE DESCRIPTICN 

31SLB071011 SOlid 

PARAMETER RESULT UNI1S OF 

Solids-Total Residue (TSI 89. wt % 1.0 

SAMPLED BY 

D UTT.T 
n .• u.. ......... 

*PQL MEI'lDD 

SAMPLED DATE RECEIVED 

OS/28/99 OS/29/99 

NOTES 

0.10 CLP/eIP sew 06/03/99 JF 1 

* POL (Practical QJantitation Level) represents laboratory reporting limits and nay not reflect sarrple­
specific reporting limits. Sanple-specific limits are indicated by results ann::>tated with' <' values. 

(11 Sarrple Preparation on 06/02/99 by JF 

07/28/99 

LJOjbaeajc(dwl/msm 
PF02TSSS 
CC:MS.LEELECX 

TEIRA TErn NUS 

PeSTER PLAZA 7 
661 ANDERSEN DR . 

. lUI(',"tIIl' R,l.I,1 ,,,. <; 

I'.ll. lit" -.,"!ll. \~·<·'Ihru"k. \1F. u",O')t\ 
I~'I: \~in g-:I-~-wo 1;,I~; I.'.\n --i·-i()2'J 

l' II I,:ilLI1.lhdilll.lh.n,m 

110 \'\'<'S[ Road No.5. Ponsmou[h, NH 03801 
1<:1: (603) 431·5777 Fax: (603) 436·3356 
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Katahdin 
ANALYTICAL SERVICES 

CLIENT: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr., Suite 102 
Tallahassee, FL 32308 

WIC#: CNC Qll\RLES'l'CN 

SAMPLE OESCRlPTICN 

31SLB021112D 

PARAMETER 

Solids-Total Residue (TS) 

Lab Nurri:Jer : WP-2689-7 
Report Date: 07/28/99 
PO No. N7912-P99264 
Project em #68 

REPCRT OF ANALYTICIIL RESULTS Page 6 of 8 

MATRIX SAMPLED BY SAMPLED DATE RECEIVED 

Solid R. HIT.T. OS/28/99 OS/29/99 

RESULT UNITS OF 'POL MEIH:lD ANALY"ZED BY 

83. wt% 1.0 0.10 CLP/elP sew 06/03/99 JF 1 

• POL (Practical Q.lantitation Level) represents laboratory reporting limits and rray not reflect sarrple­
specific reporting limits. Sarrple-specific limits are indicated by results annotated with '<' values. 

(1) Sarrple Preparation on 06/02/99 by JF 

07/28/99 

LJO/baeajc(dw)/msm 
PF02TSSS 
cc:MS. LEELECK 

TE:lRATEOlNUS 

FOSTER = 7 
661 ANDERSEN OR. 

;·ttl ('''UlU' Ro".! ;X .. , 'i 
1'.(1. I~." -.:'0. \\"c·'lbr.",k. \11: 0<10'11', 
1~'1: (1(1-) :\-·[·.:'·,1111 L,,; I.:'U-) --'i--IIl.!') 

1' lt l';/ll.al,)hJinl.lh.l"t'11l 

110 \,t'Sl Road No.5, Ponsmourh. NH 03801 
1(]; (603) 431-5777 nx: (603) 436·3356 
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Katahdin 
ANALYTICAL SERVICES 

CLIENT: Paul Galligan 
Tetra Tech NOS 
1401 Oven Park Dr., SUite 102 
Tallahassee, FL 32308 

Lab Number : WP-2689-8 
Report Date: 07/28/99 
PO No. N7912-P99264 
Proj ect em #68 

WIC#:CNCOlARLESIl:N REPCRT OF ANALYTICAL RESULTS Page 7 of 8 

SAMPLE DESCRIPTICN MATRIX SPMPLED BY Sl'MPLED DATE RECEIVED 

3151.8031112 Solid R. P~LL OS/28/99 OS/29/99 

PAR!\METER RESULT UNITS DF * PQL ME:I'lK)D ANAL¥ZED BY NOTES 

Solids-Total Residue (TS) 83. wt% 1.0 0.10 CLP/CIP sew 06/03/99 JF 1 

* PQL (Practical Quantitation Level) represents laboratory reporting limits and may not reflect sample­
specific reporting limits. Sanple-specific limits are in:l.icated by results annotated with '<' values. 

(1) Sample Preparation on 06/02/99 by JF 

07/28/99 

LJO/baeajc(dw)/msm 
PF02TSSS 
CC:MS.LEELEO< 

TE'IRA TErn NOS 
FOSTER PlAZA 7 
661 ANDERSEN DR . 

.\111('''11111' 1{'1.l,I:-';","i 
I'.tl, I,,,, -211. \\",·,lhr .. ,,1... \II: II .. O'J/i 
Id: L~Cn X-·I·~·t(lU ].,1\: !2tn --':;··102') 

he II':lll..al.lhJin1.Jl..n,m 
110 \"LOS! Rood No. S, PortSmouth, NH OJ801 
Td: ({,().''I) 431-Sn7 Fax: (603) 436-3356 

0000032 



(II 
o 
o 
o 
o 
o 
(oj 

7/28/99 

Method Blank and Laboratory Control Sample Results 

Client: Tetra Tech NUS 
Work Order: WP2689 

METHOD BLANK RESULTS LABORATORY CONTROL SAMPLE RESULTS 
Date Date Concentration Practical True Measured 
of of Units Measured Acceptance Quantitation Units Value 

Parameter Prep Analysis in Blank Range Level" 

~Total Residue 02-Jun-99 03-Jun-99 wt% < 0.10 < 10.10 0.10 wt% 90 

" Practical quantitation levd is the lowest concentration measurable for samples with nonnal chemical and physical composition 

during routine laboratory operations. 

DATA QUALITY COMMENTS: 
Results of all quality control measurements are within the laboratory and method specified accl~tance range except as noted. 

FORM2WC.xLS 

Value 

88.5 

Percent Acceptance Acceptance 
Recovered Range Range 

(%) (mglkg) 
98 80-120 



(II 
o 
o 
o 
o 
o 
~ 

Duplicate and Matrix Spike/Matrix Spike Duplicate Results 

Client: Tetra Tech NUS 
Work Order: WP2689 

DUPLICATE RESULTS MA TRIX SPIKEIMA TRIX SPIKE DUPLICATE RESULTS 
Sample Acceptance Concentration or Quantity Matrix Spike Recovery (%) 

Measurements Mean Range Units Smnpl Spike Sample Sample Sample Sample Acceptance RPD 
Parameter Sample No Units Rep I Rep 2 Conc RPD forRPD Only Added +Spike +Spike +Spike +Spike 

(%) (%) Dup 1 Dup2 Dup 1 Dup2 
TS WP2689-1 wt"10 86.3 85.9 86.1 0.5 0-20 MSIMSD Not Applicable for this Parameter 

TeO WP2689-5 % 2.0 2.0 2.0 0.0 0-20 MSIMSD Not Applicable for this Parameter 

RPD = Relative percent difference, which is the absolute value of the difference between two replicate results divided by the mean concentration 
then multiplied by 100%. 

DATA QUALITY COMMENTS: 
Results of all quality control measurements are within the laboratory or contract specified acc"ptance range except as noted. The laboratory 
does not use the sample duplicate and matrix spike acceptance ranges as acceptance criteria for a specific analysis. Sample duplicate and 
matrix spike data are used to evaluate method performance in the environmental sample matrix only. Please refer to LCi) data for assessment 

of quality control for each parameter. 

FO~ \C.XLS 

Range (%) 
(%) 

7/28/99 

-

Acceptance 
Range 

(%) 



Client: Katahdin Analytical 

Contact: 
Project Description: 

340 County Road 
Westbrook. Maine 04092 

Ms. Andrea Colby 
Fonner Naval Complex 

cc: KATAool99 

Parameter 

GeDerai Chemistry 

SampleJD 
LabID 
Matrix 
Date Collected 
Date Received 

Priority 
Collector 

Qualifier Result 

Total Reo. Petro. Hytirocarbons J 1.70 

M=Method 

MI 

Notes: 

The qualifiers in this report arc defined as follows: 

Report Date: June 22, 1999 

: 0lEOOI02 
: 9905DEA-OI 
: Water 
: 05128199 
: 05128199 
: Routine 
: Client 

DL 

1.22 

Method.Descrlptlon 

SW8469070 

RL Units 

5.00 mgll 

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

Page 1 of 1 

DF Analyst Date Tim. B. tch M 

1.0 AAT 06114199 1130 151317 I 

J indicates presence of aoaIyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 
U indicates that lbe 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 

This 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 

IIIII~ Imll 1111 1111 111111 1111111111111111 IInlll 
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Client: Katahdin Analytical 

Contact: 
Project Description: 

340 County Road 

Westbrook, Maine 04092 
Ms. Andrea Colby 

Former Naval Complex 

ce: KATAOOI99 

Parameter 

General Chemia,try 

SampleJD 
LablD 
Matrix 
Date Collected 

Date Received 
Priority 

Collector 

Qualifier Result 

Total Rec. PetlO. Hydrocarbons 4.44 

M=Method 

MI 

Notes: 
The qualifiers in this report are defined as follows; 

Report Date: June 22. 1999 

:OIFOOI02 
: 99OSDEA-02 
: Water 
: 05/28199 
: 05128199 
: Routine 
: Client 

DL 

1.22 

Method-Description 

SW846 9070 

RL Units 

5.00 mgll 

NO indicates that the analyte was not detected at a concentration greater than the detection limit. 

Page I of I 

DF Analyst Date Time Batch M 

1.0 AAT 061l4l99 1\30 151317 1 

J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater lhan 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 analytc recovery is outside oi specified accepiance criteria. 

This 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 

111111111111111111181 YIII ~Ullllllilim m 
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Client Katahdin Analytical 

Contact: 
Project Description: 

340 County Road 
Westbrook, Maine 04092 
Ms. Andrea Colby 
Fonner Naval Complex 

ce: KATAOOI99 

S3l1lpleID 
LabID 
Mattix 
Date Collected 
Date Received 
Priority 
Collector 

Report Date: IlBle21,1999 

: 31SLB031112 
: 9905DEA-03 
: Soil 
: 05128/99 
: 05128/99 
: Routine 
: Client 

QuaJiIler R~t DL RL Uolts 
----------~-------------------------
Parameter 

G .... ra1 Chemistry 
Tata] Rcc. Petro. Hydrocarbons 
Evaporative Loss @ lOS C 

M_Metbod 

MI 
M2 

Notes: 

9600 
15.0 

The qualifiers in this report arc defined as follows: 

118 

1.00 

Method"Description 

SW8469071A 
EPA 3550 

236 

1.00 
mglkg 

wt% 

ND indicates thallhc analyte was not detected at a concentration greater than the detc:ction limit 

Page I of I 

DF Analyst Date Time Batch M 

1.0 AAT 06111199 1030 150797 I 
1.0 GJ 06/01199 1445 150422 2 

j indicaIes presence vi anal)'le at i concentr;d1Vil ~s than the reporting limit (pJ.) and greater tha."!. t.h.e delection limit (DL). 
U indicates that the analyte was not detected at a concentration greater than the deteCtion limit 
"' indicates that a quality conlIOl analyte :recovery is outside of specified acceptance CIiteria. 

Data reported in mass/mass units is rcpmted as 'dry weight'. 

This data report bas beeo prepared and reviewed 

in accordance with GenenJ Engineering Laboratories 
standard operating procedures. Please direct 
any questions to your Project Man,,!!er, Valerle Davis at (843) 769-739 L 

Reviewed By 

I ~llIllill .1110 IIIIIIII ~llgllllll 
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Client: Katahdin Analytical 

Contact: 

340 County Road 
Westbrook, Maine 04092 
Ms. Andrea Colby 
Former Naval Complex Project Description: 

cc: KATAOOI99 

SampleID 
LabID 
Matrix 
Date CoUected 
Date Received 
Priority 
Collector 

Parameter Qualifier Reouit 

General Chemistry 
Evaporative Loss @ 105 C 
Total Organic Carbon 

M-=Method 

10.0 
3570 

Report Dare: June 21, 1999 

: 31SLB061112 
: 99OSDEA·04 
: Soil 
: 05128199 
: 05128199 
: Routine 
: Client 

DL 

1.00 
43.1 

Method·DescrlptiOD 

EPA 3550 

1.00 
100 

MI 
M2 SW846 9060 Modified 

No[eS: 
The qualifiers in this report are defined as follows: 

Units 

wr% 
mgllcg 

NO indicates that tbe analyte was not detected at a concentration greater than the detection limit.. 

Page! of 1 

DF Aoaiyst Date Time Batch M 

1.0 GI 
1.0 LS 

06101199 1445 150422 
06/18199 1655 150724 2 

J indk-ates presence of aoajytc at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 
U indicates that the analyte was nO[ detected at a concentration greater than the detection limit 
'" indicales that a quality control anaIyte recovery is outside of specified acceptance criteria. 

Data reported in mass/mass units is reported as 'city weight'. 

This data report has been prepared and reviewed 
in accordance with General Engineeri~ Laboratories 
standard operating procedures. Please direct 
any questions to your Project Manager, Valerie Davis at (~3) 769.7391. 

Reviewed By I 
IIHIII llnl ,.11 DIIIII,.,H .. H'" ....... ----.-
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QC Summary Report 

Project Description: Former Naval Complex 

cc: KATAOOI99 Lab. Sample ID: 990SDEA% 

SampleIParameter Type Batch NOM 

General Chemistry 
QC618246 BLANK 150797 

Total Rec. Petro. Hydrocarbons 
QC620138 BLANK 151317 

Total Roc. Petro. Hydrocarbons 
QC618249 9905606-06DUP 150797 

Total Rec. Petro. HydrocBIbons 

QC618247 LCS 150797 
Total Rec. Petro. Hydrocarbons 11200 

QC620139 LCS 1 ~1'2 1"1' 
J. .... ~ ...... , 

Total Rec. Petro. HydrocBIbons 203 
QC620140 LCSDUP 151317 

Total Roc. Petro. Hydrocarbons 234 
QC618248 99056Q6.06MS 150797 

Total Roc. Petro. Hydrocarbons 13400 
QC616773 BLANK 150422 

Evaporative Loss @ 105 C 
QC616771 9905888-0IDUP 150422 

Evaporative Loss @ 105 C 
QC616772 99OSDEA-04DUP 150422 

Evaporative Loss @ lOS C 
QC617934 BLANK 150724 

Total Organic Carbon 
QC61793S 99060S8-OIDUP 150724 

Total Organic Carbon 

QC617937 LCS 150724 
Total Organic Carbon 3750 

QC617936 99060S 8-0 I PS 150724 
Total Organic carbon 10000 

Notes; 
The qualifiers in this report are defined as follows: 
J indicateS presence oi anaiyle < RL (Report LirrJit) 
U indicates presence of analyre < DL (Detect Limit) 

nJa indicates that spike recovery limits do not apply when 

Sample 

233 

233 

15.0 

10.0 

6780 

6780 

sample concentration exceeds spike cone by a factor of 4 Or more 

Report Date: June 21, 1999 

Qual QC Units RPD% REC% 

150 mglkg 

0.00 rng/I 

267 mg/lcg 13.3 

10700 mglkg 95.3 

154 mgll 76.0 

200 rngll 11.6 85.5 

11500 mglkg 84.2 

0.00 wt% 

14.0 wt% 6.90 

10.0 wt% 0.00 

-2.83 mglkg 

6830 mglkg 0.764 

4420 mglkg 118 

16200 rnglkg 94.2 

Page I of 1 

Rao&e Analyst Dale TIme .. __ . 

AAT 06111/99 1030 

AAT 06114/99 1130 

AAT 06111/99 1030 

(70.0 -116.) 

(64.3 - 121.) AAT 06114199 1130 

(0.00 - 30.0) 

(70.0 - 130.) AAT 06111/99 1030 

OJ 06101/99 1445 

LS 06/18199 1628 

LS 06ii8i99 i740 

(88.0 - 130.) LS 06118199 1612 

(73.0 - 129.) LS 06/18/99 1747 

21 



Project 

Client 

Sample No. 

Sieve Size 

# 4 
# 10 
# 20 
# 40 
# 60 
# 100 
# 200 

S. W. COLE ENGINEERING, INC. 

REP 0 R T 0 F G R A D A T ION 
ASTM C-117, C-136 

MISCELLANEOUS 

KATAHDIN ANALYTICAL 

22, SILTY SAND, WP2689-8 

Percent Passing 

100.0 
99.9 
99.9 
99.8 
97.4 
52.5 

2.9 

project No. 
Date 

99008 
06/07/1999 

PROJECT 
Specifications % 
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DI BO . I . 
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I- :10 

2 w ;,a 
U 
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August 31, 1999 

Mr. Paul Calligan 

Tetra Tech Nus 

1401 Oven Park Dr. 

Suite 102 

Tallahassee, FL 32308 

RE: Katahdin Lab Number: 

Project !D: 
Project Manager: 

Sample Receipt Date(s): 

Dear Mr. Calligan: 

\\11'3417 

CNC Charleston 

Ms. Andrea J.Colby 

7/28/99 

Please frnd enclosed the following infonnation: 

• Report of Analysis 

• Quality Control Data Summary 

• Chain of Custody 

• ConfIrmation 

Should you have any questions or comments concerning this Report of Analysis, please do not 
hesitate to contact the project manager listed above. This cover letter is an integral part of the ROA. 

We appreciate your continued use of our laboratory ruid look for.-vard to '''Iorking with you i...n the 
future. The following signature indicates technical review and acceptance of the data .. 

Sincerely, 

KATAHDIN ANALYTICAL SERVICES 

Authonzea :Sl&/larure Date 

340 County Road No.5 
P.O. Box 720. We-stbrook, ME 04098 
Td: (207) 874·2400 Fax: (207) 775~4029 

hnp:llkafahdi nlab.com 
210 West Road No.5, Pornmouth, NH 03801 
Tel: (603) 431·Sm Fax: (603) 436-3356 

0000001 



Sample Receipt 

SDG NARRATIVE 
KATAHDIN ANALYTICAL SERVICES 

TETRA TECH NUS 
CASE CNC CHARLESTON 

The following samples were received on July 28, 1999 and were logged in under Katahdin 
Analytical Services work order number WP3417 for a hardcopy due date of August 27, 1999. 

KATAIIDIN 
Sample No. 
WP3417-1 
WP34 I 7-2 
WP3417-3 
WP3417-4 
WP3417-5 
WP3417-6 
WP3417-7 
W1'34 17-8 

TTNUS 
Sample Identification 
31GLM0201 
29GLM0301 
31GLMOIOID 
30GLMI201 
I 2GLM040 I 
29TL00901 
31GLMOIOI 
29GLM0701 

The samples were logged in for the analyses specified on the chain of custody form. All 
problems encountered and resolved during sample receipt have been documented on the 
applicable chain of custody forms. 

Sample analyses have been performed by the methods as noted herein. 

Volatile Organic Analysis 

Six aqueous samples were received by the Katahdin Analytical Services, Inc. GCIMS laboratory 
on July 28, 1999 and were specified to be analyzed by USEPA method 8260B for the analytes 
benzene, toluene, ethylbenzene, xyJenes, MTBE, naphtl:!alene, a.T}d EDS. 

Analyses for this work order were performed on the 5972-S and 5970-Q instruments. A 
VSTD050 (50 ppb standard) was used for the continuing calibration standard. Internal standard 
and surrogate compounds were also spiked at 50 ug/l. 

Batch QC (VBLK, and LCS) was performed in each twelve-hour window. Results are included 
in this data package. The LCS QC samples were spiked with the entire list of compounds 
quantitated for at 50 ppb. No matrix spike/matrix spike duplicate was performed on any of the 
samples in this work order. 

Method 8000B, section 7.5 .1.2.1 (Revision 2, 12/96) states, "in those instances where the RSD 
for one or more analytes exceeds 20%, the initial calibration curve may still be acceptable if the 
mean of the RSD values for all analytes in the calibration is less than or equal to 20%." Method 
8260B narrows this 20% maximum to 15%. 

340 County Road No.5 
P.O. Box 720, Wl!stbrook, ME 04098 
Tel: (207) 874-2400 Fax: (207) 775-4029 

hl(p:llkarahdin!ab.com 

210 West Road No.5, Portsmouth, NH 03801 
m (603) 431·5n7 fox: (603) 436-3356 

0000002 

/ 



In the calibration curves analyzed in this SDG, the average %RSD for all analytes was 13.7% and 
15.0%, making the curves acceptable. 

Several manual integrations were performed due to split peaks; all have been flagged with a "M" 
(software-generated) On the pertinent quantitation reports. All "M" flags have been dated and 
initialed by the analyst performing the integration. In addition, all "M" flags have been reviewed 
and approved by the GCIMS supervisor. Copies of each manual integration are included in the 
pertinent quantitation reports. 

No other protocol deviations were noted by the volatile organics staff. 

Semivolatile Organic Anaiysis 

Six aqueous samples were received by Katahdin Analytical Services laboratory on July 28, 1999 
for analysis in accordance with 8270C for a client specified PAR list of analytes. 

Extraction of the samples occurred following USEPA method 3510 on July 29,1999. A 
laboratory control spike, consisting of all PAH analytes spiked into organic free water, was 
extracted in the batch, along with a site specific MSIMSD pair on sample WP3417-8. 

The initial calibration curve analyzed in this SDG had some of the target analyte %RSD values 
exceeding 15 %. 

Method 8000B, section 7.5.1.2.1 (Revision 2,12/96) states, "in those instances where the RSD 
for one or more analytes exceeds 20%, the initial calibration curve may still be acceptable if the 
mean of the RSD values for all analytes in the calibration is less than or equal to 20%." Section 
7.3.7.1 of method 8270C (revision 3, 12/96) narrows this 20% maximum to 15%. 

In the calibration curve analyzed in this SDG, the average %RSD for all analytes was 10.1 %, 
making the curve acceptable. 

Initial analysis of sample WP3417-3 yielded a low recovery ofthe surrogate 2-fluorobiphenyl. 
Reanalysis yielded twO low base-neutral surrogate iecoveries. Bot~ sets of data fer this s3Jnple 
are included in the data package. 

Initial analysis of sample WP3417-8 yielded internal standard area recovery deviations. 
Reanalysis yielded similar results, confirming matrix interference. Both sets of data are included 
in this data package. 

Analysis of the QC sample WP3417-8MS yielded a low recovery of the surrogate terphenyl-dI4. 

Several manual integrations were performed due to split peaks; all have been flagged with a "M" 
by the data system. All manual integrations have been dated and initialed by the responsible 
analyst. Copies of each manual integration are included in the data package. All manual 
integrations have been reviewed and approved by tl~e GCIMS supervisor. , 
No other protocol deviations were noted by the semivolatiles organics staff. 

340 County Road No. 5 
P.O. Box 720. Westbrook, ME 04098 
Tel: (207) 874-2400 Fax: (207) 775-4029 

hnp:llkatahdinlab.com 
210West Road No. 5, PommoUlh, NH 03801 
Td: (603) 431-sm Fax: (603) 436-3356 

0000003 



Wet Cbemistry Analysis 

For work order WP3417 analyses for Nitrate (EJOO) and Sulfate (E300) were performed 
according to tbe U.S. EPA "Methods for the Determination oflnorganic Substances in 
Environmental Samples", EPA 600IR-931100, August 1993. All samples were run within 
laboratory hold time. The wet chemistry staff noted no protocol deviations. 

340 County Road No. 5 
P.O. BOI 720, Westbrook. ME 04098 
Td: (207) 874·2400 Fax: (207) 77,-4029 

hnpJ Ikarahdinlab.com 

210 West Road No. 5. PortSmouth, NH 03801 
Td: (603) 431-Sm Fax: (603) 436-3356 

0000004 



o 
o 
o 
o 
o 
(oj 
"oj 

KATAHI JANALYTICAL SERVICES,INC. 
SAMPLE RECEIPT CONDITION REPORT 
Tel. (207) 874-2400 
Fax (207) 775-4029 

CLIENT: T e.-\Y,,,,- T ~s1 

PROJECT: CtJ'C-

YES 

1, CUSTODY SEALS PRESENT 1 INTACT? 8r . 01 2:CHAIN OF CUSTODY PRESENT IN THIS COOLER? 

3, CHAIN OF CUSTODY SIGNED' BY CLIENT? B( 
4, CHAIN OF CUSTODY MATCHES SAMPLES? 01 
5, TEMPERATURE BLANKS PRESENT? 8" 
6'~LES RECEIVED AT 4'C +1· 2? 0 

E ICE PACKS PRESENT 'Ci>or N? 

7, VOLATilES FREE OF HEADSPACE? liJ .... 
8, TRIP BLANK PRESENT IN THIS COOLER GJ/ 
9, PROPER SAMPLE CONTAINERS AND VOLUME? I;l~ 

10. SAMPLES WITHIN HOLD TIME UPON RECEIPT? [g-

11, SAMPLES PROPERLY PRESERVEDI')? ijJ~ 

, 
0 12. CORRECTIVE ACTION REPORT FILED? 
~ 

13, ANALYTICAL PROGRAMS (CIRCLE ONE) COMMERCIAL 

, 

NO EXCEPTIONS 

0 0 
l3" 0 
0 0 
[!("" 0 
0 0 
Gt 0 

0 0 
0 0 
0 0 
O 0 
0 0 
ijJ-- NIA 

LAB (WORK ORDER) # lA} f' 3 '111 

PAGE: OF L 
COOLER: • __ ...L...-.....>OF Z-

cOc#' _____ ~~-------------------------
SDG# 
DATE~/=TI~M~E~F~tE=C=EI~V=ED~:------~7~·~~g~-~9~~~~O~3~O~s:~--
DELIVERED BY: j:e.\ e '" 
RECEIVED BY: S "'='" 
LlMS ENTRY BY: .s 1 '" 
LlMS REVIEW BY I PM: ____ -Lk?-'-'-'L=-________ ___ 

COMMENTS RESOLUTION 

c..t'.:JL oro "rd );,1 so. "=jl h-

TEMP BLANK TEMP ('C)= _~ f:/~{::z"%ti1~()Z<J(GJ 0. Y' , 
• - r 

COOLER TEMP ('c )= NA 
(RECORD COOLER TEMP ONLY IF TEMP BLANK IS NOT PRESENT) 

CLP HAZWRAP ~ACOE AFCEE' OTHER (STATE OF ORIGIN): 

LOG -IN NOTES!'): ~I....-I:t>.~; : • 3/ &-l.t1 ¢/ ¢ I 1 
L 

'2.'1 &L.fVI~7¢1 \Il>A VIALS 
• ,;z q (), I- fYltb 7 {Z) I (V\ (tI1 S '" s D NOT If IE <.Ef V t:-'!:J 

CLIENT )JOnFle~ 1'J(oJ.MN>CTJe.. -- I-Of.:r-IN Nt>TIFI.;"b f'JfJ.(tI~q,rt. U(oAj 
,.\12.,;;} PT. 

(1) UN this space (arid additional sheets II necessary) to docurnent samples that are received broken or compromised. C-O-C discrepancies. radiaUon checks. residual chlorine check. r"sults 01 pH 
check K roqulnod, II samples required pH adjustment. record volume and type 01 preNrvawe added. 
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o 
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KATAHDIN ANALYTICAL SERVICES, INC. 
SAMPLE RECEIPT CONDITION REPORT 
Tel. (207) 874-2400 
Fax (207) 775-4029 

CLIENT: J ert-g o..Tee.b 

PROJECT: ~!\.JC 

YES 

1, CUSTODY SEALS PRESENT I INTACT? B~ 

2:CHAIN OF CUSTODY PRESENT IN THIS COOLER? [3/ 

3, CHAIN OF CUSTODY SIGNED BY CLIENT? U:r 
4, CHAIN OF CUSTODY MATCHES SAMPLES? 0 
5. TEMPERATURE BLANKS PRESENT? ~ 
6~LES RECEiVED AT 40C-~ 2? 0 

CE ICE PACKS PRESENT t( or N? 

7. VOLATILES FREE OF HEADSPACE? 54~ 

8. TRIP BLANK PRESENT IN THIS COOLER 0 
9. PROPER SAMPLE CONTAINEHS AND VOLUME? D-
10. SAMPLES WITHIN HOLD TIME UPON HECEIPT? GJ--
11. SAMPLES PROPERLY PRESE:RVED(1)? !ij:/ 

, 
0 12. CORRECTIVE ACTION REPOIU FILED? 

NO 

0 
0 
0 
[i;t 

0 
[if 

0 
[W---

O 
0 
0 
~ 

EXCEPTIONS 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
N/A 

LAB (WORK ORDER) # Wp 3,-/ 11 

PAGE: Z. OF 1-

COOLER: L- OF 2-

cOc#. ______ ~~-----------------------
SDG# 
DATE~/~T~IM~E~R:~E~C~EI~V=ED~:-----J=-,~L"a~·j~4~D~C;)cO-S_~----
DELIVERED BY: Eel Ex: 
RECEIVED BY S<k-:::'" 
LlMS ENTRY 8Y:-51""'" 
LlMS REVIEW BY I PM: KJ '-

COMMENTS RESOLUTION 

TEMP BLANK TEMP ('C)= (), 8" A-1L..k; t'i''-2f OKCClWf"-
h ~ 7 ~'i /'t"1 . 

COOLER TEMP IC )= NA 
(RECORD COOLER TEMP ONLY IF TEMP BLANK IS NOT PRESENn 

13. ANALYTICAL PROGRAMS (CIRCLE ONE) COMMERCIAl. CLP HAZWRAP ~nCOE AFCEE OTHER (STATE OF ORIGIN)' 
~ 

LOG - IN NOTES(1): 

"\ 

(') Uselhia apace (and additional sheets W necessary) to document sample. that are received broken ~'coml'romlsed, c.o.c dlscrepancie .. , radiation checks, residual chlo,ine check, "IS· 'f pH 
check If" >d. If .amples ,"quired pH adjustment, record volume and type of preservative ad, 



Katahdin 
1'- II) III II 'I I \ Ie I ' 

340 County Road No.5· 
P.O. Box 720 
Westbrook, ME 04098 
Tel: (207) 874-2400 
Fax: (207) 775-4029 

Client L 
·:r:;;l .r 'Te.ch 

Ado...- 1\ I JJ I 
I v, 1 ~J 

Purchase Order-# 

Bill (if different than above) 

Contact 

Proj. Name I No. 

Address 

CHAIN of CUSTODY 
PLEASE PRINT IN PEN Page __ of _ 

Phone # 

State <" r 
y .'-.) -

Fax # 

Zip Code ..,~, JAr-
01 "J7U> 

Katahdin Quote # 

Sampler (Print I Sign) 

-LAB USE ONLY I WORK ORDER.: LJf' 3'-ln . -

KATAHDIN PROJECT MANAGER 
10VD INlov61 JVbNlovhNlov6~ 

REMARKS: 

~~ ~.-£ 
~1 I~ '2 .~ 

SHIPPING INFO: o FED EX o UPS o CLIENT ~. ~ (~ A!RB!LL NO: ~. l"t ~ :r 
o TEMP BLANK o INTACT o NOT INTACT "~ '·k~ ~ 

~.¢ TEMP'C C ~ ;B p.,.. l(i~ Date/TIme No. of 
* Sample Description ooll'd Matrix Cntrs. \.~ 
. 3/G-t...M¢I¢1 17~? 'l'f'loS-5' Grl-J 9 ~ 3 ~ J 

31&lM¢;:t¢1 IiOS'&. 9 3 3 ?. l 
.3/GL M95I¢l D l,es'S"' .5 3 ~ 

'16I-M¢3S21'I 1)6/0 .,. 3 :3 ?- I . ~, G-LM¢7<Jfl 11d.~)~ S- @ -;;l,. 
~ ~9G-l-r"1~7¢ I M Ira,'ff S" 6) -;;2, 

t"l.G-)"'M~4fd( I~,,£ rl/{.aS" • r i''f''f. 3 3 
3¢(T I.. M I d-.¢ J 111.." . -/f7~ S' 3 ';2. I 

d, crrL /fa) cr ¢ I I%~ ~V'6~ :3 .3 
I 
I 
/ 
I 
I 
/ 

I I I I I 
COMMENTS ~ 

~ So.,Wtr]e.. ::t'1G-LM¢'7¢IM IJ a,1I' MS/MSD 

ORMSOUACE INC. 11' (207) 782·3311 
ORM , CHN-OF-CSTOV 

Received By: (Signature) 

'8'1'3'/-0 ~90 '1$"'13 
Received By: (Signature) 

Relinquished By: (Signature) 

Relinquished By: (Signature) 

. 

~ M ;/rv ISD 

I I 

Date I Time Received By. (Signature) 

ORIGI~0039 



KATAHDIN ANALYTICAL SERVICES, INCORPORATED 
New England-ME Laboratory (207) 874-2400 

CONFIRMATION Page 1 

ORDER NO WP-3417 

REPORT TO: Paul Calligan 
Tetra Tech !'-TUS 

INVOICE: 

1401 Oven Park Dr., Suite 102 
Tallahassee, FL 32308 

ACCOUNTS PAYABLE 
TETRA TECH NUS, INC. 
FOSTER PLAZA 7, 661 ANDERSEN DR. 
PITTSBURGH, PA lS220 

Project Manager: Andrea J. Colby 
ORDER DATE: 07/28/9.9 .. 

PHONE: 8S0/38S-98 
Fll_X: 850/385-986v;l 

DUE: 27 AUG 
FAC.ID: CNC CHARLESTON 

PHONE: 412/921-7090 
PO: N7912-P99264 

PROJECT: CTO #68 

SAMPLED BY: CLIENT DELIVERED BY: FEDEX DISPOSE: AFTER 27 AUG 

ITEM LOG NUMBER SAMPLE DESCRIPTION SAMPLED DATEiTIME RECEIVED MATRIX 
1 WP3417-1 31GLM0201 27 JUL 10S0 28 JUL AQ 

WP3417-2 29GLM0301 27 JUL 1010 

DETERMINATION METHOD QTY PRICE AMOUNT 
Volatile Organics by 8260B SW8260 2 7S.00 lS0.00 
GC Subcontract 2 9S.00 190.00 
Polynuclear Aromatic Hydrocarbons EPA 8270 2 12S.00 2S0.00 
Nitrogen, Nitrate (as N) E300 2 30.00 60.00 
Sulfate (as S04) E300 2 0.00 0.00 

TOTALS 2 32S.00 6S0.00 

LOG NUMBER SAMPLE DESCRIPTION SAMPLED DATEiTIME RECEIVED MATR. -2 WP3417-3 31GLMOI01D 27 JUL lOSS 28 JUL AQ 
WP3417-4 30GLM1201 27 JUL 1721 

DETERMINATION METHOD QTY PRICE AMOUNT 
Volatile Organics by 8260B SW8260 2 7S.00 lS0.00 
Polynuclear Aromatic Hydrocarbons EPA 8270 2 12S.00 2S0.00 

TOTALS 2 200.00 400.00 

T ""..... 't.TTTllIIT"I T':'IT"I ..... 7\ II.KT"IT T':'I ..... " .......... n , T"IrT1 T 1""\ ... " ro '7\ "'JrT"lT T:I,....., T"\7\ rT1T:'1 II'TITlI.lfr'l T"I T""1 ..... r> -r'T .,.."T"\ 1\11'71. rT"T"I T 'V" 
l...JV\J 1'1 Ul¥IOCll'- u.hJ¥JJ:' J..IJ::.. LJ..r:=.ul......~.l.r l.l.Ul'lI CI.M...L¥lr J..J.c...u .LI.M...L.c...l .l .1.1Y JJ:.o ri....c...I.......c..l.vr=..u lY.L1'1..1. L\..1.LIr. 

3 WP3417-S 12GLM0401 24 JUL 160S 28 JUL AQ 
WP3417-6 29TL00901 27 JUL 0730 

DETERMINATION METHOD QTY PRICE AMOUNT 
Volatile Organics by 8260B SW8260 2 7S.00 lS0.00 

LABORATORY ORDER CONTINUED ON PAGE 2 



KATAHDIN ANALYTICAL SERVICES, INCORPORATED 
New England-ME Laboratory (207) 874-2400 

CONFIRMATION Page 2 

ORDER NO WP-3417 

F RT TO: Paul Calligan 
Tetra Tech NUS 

INVOICE: 

1401 Oven Park Dr., Suite 
Tallahassee, FL 32308 

ACCOUNTS PAYABLE 
TETRA TECH NUS, INC. 

102 

FOSTER PLAZA 7, 661 ANDERSEN DR. 
PITTSBURGH, PA 15220 

Project Manager: Andrea J. Colby 
ORDER DATE: 07/28/99 

PHONE: 850/385-9899 
FA~: 850/385-9860 

DUE: 27 AUG 
FAC.ID: CNC CHARLESTON 

PHONE: 412/921-7090 
PO: N7912-P99264 

PROJECT: CTO #68 

SAMPLED BY: CLIENT DELIVERED BY: FEDEX DISPOSE: AFTER 27 AUG 

LOG NUMBER SAMPLE DESCRIPTION 
4 WP3417-7 31GLM0101 

DETERMINATION 
GC Subcontract 
Polynuclear Aromatic Hydrocarbons 
Nitrogen, Nitrate (as N) 
Sulfate (as S04) 

TOTALS 

LOG NUMBER SAMPLE DESCRIPTION 
WP3417-8 29GLM0701 

DETERMINATION 
Polynuclear Aromatic Hydrocarbons 

ORDER NOTE: QC-IV NFESC 
DD(KAS007QC-DB3) 
CNC CHARLESTON 

REPORT COPY: MS LEE LECK 
TETRA TECH NUS 
FOSTER PLAZA 7 
661 .. :n~.NDERSEN DR. 
PITTSBURG, PA 15220 

T 'ICE: With Report 

AJC/BKR 

SAMPLED DATE/TIME RECEIVED MATRIX 
27 JUL 1055 28 JUL AQ 

METHOD OTY PRICE AMOUNT 
1 95.00 95.00 

EPA 8270 1 125.00 125.00 
E300 1 30.00 30.00 
E300 1 0.00 0.00 

1 250.00 250.00 

SAMPLED DATE/TIME RECEIVED MATRIX 
27 JUL 1245 28 JUL AQ 

METHOD OTY PRICE AMOUNT 
EPA 8270 1 125.00 125.00 

TOTAL ORDER AMOUNT $1,575.00 
This is NOT an Invoice 

07-28Please contact KATAHDIN ANALYTICAL SERVICES promptly if you have any questi 



!~hdin 
\', \ I , 1 I, l! 'I I \ I , 

Report Note 

# 

0-13 

Note Text 

KATAHDIN ANALYTICAL SERVICES 
Summary of Report Notes 

'If flag denotes surrogate compound reoovery is out of cmeria. 

Intemal standard area(s) are out of criteria. Reanalysis confirmedmatrix Interference. 

Page 1 of 1 

0000005 



Katahdin 
ANALYTICAL SERVICES 

CLIENT: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr., SUite 102 
Tallahassee, FL 32308 

WIC#:rncCHI\RLESTCN 

SAMPLE DFSCRIPTICN 

31GIM0201 

Nitrogen, Nitrate (as N) 
SUlfate (as S04) 

Lab ~ : WP-3417-1 
Report Date: 08/31/99 
PO No. N7912-P99264 
Project em #68 

REPCRT OF ANALYTICAL RESULTS Page 1 of 3 

MAlRIX 

Aqueous 

RESULT UNITS DF 

<0.050 
18 

rrg/L 1.0 
rrg/L 1. 0 

SRJIFLED BY SRJIPLED DATE RECEIVED 

CLIENT 07/27/99 07/28/99 

'PQL ME'IHCD ANALYZED BY OOIES 

0.050 E300 
1.0 E300 

07/28/99 CF 
08/l4/99 CF 

• FQL (Practical Q..Iantitation Level) represents laboratory reporting limits and ffi3y rot reflect sarrple­
specific reporting limits. Sarrple-specific limits are indicated by results annotated with '<' values. 

08/31/99 

LJO/baeajc(dw)/msm 
PG28N3Wl 
CC: MS LEE LECK 

=TEOl NUS 
FOSTER PlAZA 7 

661 ANDERSEN DR. 

,.,Ill :"111\11' R"".! i\", 'i 
1'.(-'. [,;",,' - :!lJ. \\'"S!hro"l;. ~1 F <HO'llI 
Old: (20"'") X-"·~4UO hx: I~\n --i-~O:!') 

:!1O WCSt Ro.1J No.5. i'ommomh. NH 03801 
Tel: (6031 431·5777 Fa,,; (603) 436-3356 

0000006 



!~1din 
\'" ,) \ 11< 11 '11(1.1 , 

Client: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr. 
Su~e 102 
Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

31GLM0201 

C{'f!'!p!)und 

NAPHTHALENE 
2~ETHYLNAPHTHALENE 

ACENAPHTHYLENE 
ACENAPHTHENE 
FLUORENE 
PHENANTHRENE 
ANTHRACENE 
FlUOR.4.NTHENE 
PYRENE 
BENZO/A)ANTHRACENE 
CHRYSENE 
BENZO/BjFLUORANTHENE 
BENZO[KlFLUORANTHENE 
BENZO[AjPYRENE 
INOENOl1,2,3-COjPYRENE 
OIBENZjA,H)ANTHRACENE 
BENZO[G,H,ljPERYLENE 
NITROBENZENE-05 
2-FLUOROBIPHENYL 
TERPHENYL-014 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

lab Number: 
SOG: 
Report Date: 

PONo.: 
Project: 
% Solids: 

Method: 

WP3417-1 
WP3417 
8126199 
N7912-P99264 
CTO#68 
N/A 

EPA 8270 
Date Analyzed: 8/10199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

AQ 7127/99 7128/99 7/29/99 OPO EPA 3510 KRT 

Sample Method 
Resuit Units OF POL Pal 

<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugIL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugIL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugtL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ug/L 1.0 10 10 
<10 ugIL 1.0 10 10 
57 % 1.0 
57 % 1.0 
44 % 1.0 

Page 1 of 1 
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~lient: Paul Calligan 
Tetra Tech NUS 
1401 Oven Pa~ ... Di. 

Sune 102 
Tallahassee, FL 32308 

Proj.ID: CNC CHARLESTON 

Sample Description 

31GLM0201 

Compound 

BENZENE 
TOLUENE 
1,2-DIBROMOETHANE 
ETHYLBENZENE 
NAPHTHALENE 
MTBE 
TOTAL XYLENES 
DiBROiviOFLUOROMETt-iANE 
1,2-DICHLOROETHANE-D4 

LUENE-D8 
f"BROMOFLUOROBENZENE 

port Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 
SDG: 
Report Date: 

PONo.: 
Project: 
% Solids: 

Method: 

WP3417-1 
WP3417 
8/26/99 

N7912-P99264 
CTO#68 
N/A 

SW8260 
Date Analyzed: 7131199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'dBy Ext. Method Analyst 

AQ 7127199 7126199 7131199 HMP 5030 HMP 

Sample Method 
Resul Units DF PQl PeL 

<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 

tOO % 1.0 
101 % 1.0 
95 % 1.0 
91 % 1.0 

Page 1 of 1 
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Client: Paul Calligan 

Tetra Tech NUS 
1401 Oven Park Dr. 
Sutte 102 
Tallahassee, FL 32308 

Proj,ID: CNC CHARLESTON 

Sample Description 

31 GLM0101 0 

Compound 

NAPHTHALENE 
2·METHYLNAPHTHALENE 
ACENAPHTHYLENE 
ACENAPHTHENE 
FLUORENE 
PHENANTHRENE 
ANTHRACENE 
FLUORANTHENE 
PYRENE 
BENZO[A}ANTHRACENE 
CHRYSENE 
BENZO[B]FLUORANTHENE 
BENZO[K]FLUORANTHENE 
BENZO[A]PYRENE 
INOENO[1 ,2,3-CO]PYR ENE 
OIBENZ[A,H}ANTHRACENE 
BENZO[G,H,I]PERYLENE 
NITROBENZENE·OS 
2·FLUOROBIPHENYL 
TERPHENYL·014 

Report Notes: # 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 
SDG: 
Report Date: 
PONo.: 
Project: 
% Solids: 

Method: 

WP3417-3 
WP3417 
8126199 
N7912·P99264 
CTO#68 
N/A 

EPA 8270 
Date Analyzed: 8110199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd8y Ext. Method Analyst 

AQ 7127199 7128199 7129199 OPO EPA 3510 KRT 

Sample Method 
Result Units OF PQL PQL 

<10 ugiL 1.0 10 10 
<10 uglL 1.0 10 10 
<10 uglL 1.0 10 10 
<10 ugll 1.0 10 10 
<10 uglL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 uglL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
44 % 1.0 

#45 % 1.0 
40 % 1.0 

Page 1 of 1 
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r:lient: Paul Calligan 

Tetra Tech NUS 
1401 Oven Pai'" Di. 
sun. 102 
Tallahassee. FL 32308 

ProJ.ID: CNC CHARLESTON 

Sample Description 

31GLM0101D 

Compound 

NAPHTHALENE 
2-METHYLNAPHTHALENE 
ACENAPHTHYLENE 
ACENAPHTHENE 
FLUORENE 
PHENANTHRENE 
ANTHRACENE 
FLUORANTHENE 

PYRENE 
,NZO[AjANTHRACENE 

"'HRYSENE 
BENZO[B]FLUORANTHENE 
BENZO]KJFLUORANTHENE 
BENZO[A]PYRENE 
INDENO[1,2,3-CD]PYRENE 
DIBENZ(A,HjANTHRACENE 
BENZO[G,H,I]PERYlENE 
NITROBENZENE-OS 
2-FLUOROBIPHENYL 
TERPHENYL-D14 

4port Notes: # 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 
SOO: 
Report Date: 

PONo.: 
Project: 
II Solids: 

Method: 

WP3417-3RA 
WP3417 
6/26l99 

N7912-P99264 
CTO#68 
N1A 

EPAB270 
Date Analyzed: 8111199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

AQ 7127199 7128199 7/29199 DPD EPA 3510 KRT 

Sample Method 
Resuit Units OF PQL PQL 

<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 uglL 1.0 10 10 
<;0 ugiL 1.0 ;0 10 

<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 uglL 1.0 10 10 
37 % 1.0 
#40 % 1.0 
#33 % 1.0 

Page 1 of 1 
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Client: Paul Calligan 

Tetra Tech NUS 
1401 o ... ~ Park Di. 

Su~e 102 
Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

31 GLMOl01D 

Compound 

BENZENE 
TOLUENE 
1,2-DlBROMOETHANE 
ETHYLBENZENE 
NAPHTHALENE 
MTBE 
TOTAL XYLENES 
DiBROiYiOFLUOROMETHANE 
1,2-DICHLOROETHANE-D4 
TOLUENE-DB 
P-BROMOFLUOROBENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 
Report Oate: 

PONo.: 
Project: 
% Solids: 

Method: 

WP3417-3 
WP3417 
8/26/99 
N7912-P99264 
CTO#68 
NIA 

SW8260 
Date Analyzed: 8/2/99 

Matrix Sampled Date Rec"d Date Ext. Date Ext'd By Ext. Method Analyst 

AQ 7127/99 7128/99 8/2/99 KMC 5030 KMC 

Sample Method 
ResuH Units OF PQL POL 

<5 ugIL 1.0 5 5 
<5 ug/L 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 Ug/L 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
125 % 1.0 
126 % 1.0 
114 % 1.0 
90 % 1.0 

Page 1 of 1 
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CLIENT: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr., SUite 102 
Tallahassee, FL 32308 

WIC#: CNC OlARLESKN 

SAMPLE DESCRIPTICN 

31<>I.M0101 

PARl\METER 

Nitrogen, Nitrate (as N) 
SUlfate (as 804) 

Lab Nurrber : WP-3417-7 
Report Date: 08/31/99 
PC No. N7912-P99264 
Project em #68 

REFCRT OF ANALYTICAL RESULTS Page 3 of 3 

MATRIX 

Aqueous 

RESULT UNITS DF 

<0.050 
14. 

rrg/L 1. 0 
rrg/L 1. 0 

SAMPLED BY SJlMPLED DATE RECEIVED 

CLIENT 07/27/99 07/28/99 

'PQL ME."IHOO ANAL'lZED BY NOTES 

0.050 8300 
1. 0 E300 

07/28/99 CF 
08/14/99 CF 

, PQL (Practical Quantitation Level) represents laboratory reporting limits and may not reflect sample­
specific reporting limits, Sarrple-specific limits are indicated by results anrotated with '< I values. 

08/31/99 

LJO/baeajc (dw) /msm 
FG28N3W1 
CC: MS LEE LECK 

'IEIRATEOiNUS 
FDSTER PL1\ZA 7 
661 ANDERSEN DR. 

,"-IOt:"lIl1l., [{!l.u.! ~(l. ') 

p,t), 1\,,_, :-20. \\;'l'.,t\H""k. ;"11'. (j'lO'JH 
Tel: (.!071IP4·~'HJ(] hlx: \20~) ""7')·402') 

:!10 West Ro;u:I No.5, Porumouth, NH 03801 
Tel: (603) 4]1·5777 Fax: (G03) 436-3356 

0000019 
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Client: Paul Calligan 

Tetra Tech NUS 
1401 Oven Park Dr. 
Sune 102 
Tallahassee, FL 32308 

Proj.ID: CNC CHARLESTON 

Sample Description 

31GLM0101 

Compound 

NAPHTHALENE 
2~ETHYLNAPHTHALENE 

ACENAP HTHYLENE 
ACENAPHTHENE 
FLUORENE 
PHENANTHRENE 
ANTHRACENE 
FLUORANTHENE 

PYRENE 
BENZOIAjANTHRACENE 
CHRYSENE 
BENZO[BjFLUORANTHENE 
BENZO[K]FLUORANTHENE 
BENZOIAjPYRENE 
INDENO[1,2,3-CDjPYRENE 
DIBENZ[A,HjANTHRACENE 
BENZOIG,H,ljPERYLENE 
NITROBENZENE-OS 
2-FLUOROBIPHENYL 
TERPHENYL-D14 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 
SOG: 
Report Date: 
PONo.: 
Project: 

% Solids: 

Method: 

WP3417-7 
WP3417 
8126199 
N7912-P99264 
CTO#68 
N/A 

EPA 8270 
Date Analyzed: 8110199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'dBy Ext. Method Analyst 

AQ 7127/99 7126199 7/29/99 DPD EPA 3510 KRT 

Sample Method 
Resuii Units OF PQL PaL 

<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugIL 1.0 10 10 
<10 ugIL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ug/L 1.0 10 10 
<jO ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugIL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
62 % 1.0 
61 % 1.0 
60 % 1.0 

Page 1 of 1 
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"/30/99 

Method Blank and Laboratory Control Sample Results 

Client: Tetra Tech NUS 
Work Order: WP3417 

METHOD BLANK RESULTS LABORATORY CONTROL SAMPLE RESULTS 
Date DatIl Concentration Practical True Measured 
of of Units Measured Accepnmce Quantitation Units Value 

Parameter Prep Analysis in Blank Range Level" 
Nitrate-Nitrogen 28-Jul-99 28-1ul-99 mgIL < 0.050 < 0.050 0.050 mgIL 2.5 
Sulfate 14-Aug-29 14-AllBc99 mgIL < 1.0 < 1.0 1.0 mgIL __ IO_ 

., Practical quantitation ievel iis the lowest concentration measurable for samples with normal chlmtical and physical composition 
during routine laboratory optntions. 

DATA QUALITY COMMENTS: 
Results of all quality control measurements are within the: laboratory and method specified acceplance range except as noted. 

FORM2WC.>CLS 

Value 

2.47 
10.2 

Percent Accepllmce Accepllmce 
Recovered Range Range 

(%) (mg/kg) 
98.8 80-120 

102.0 80-120 
.-



4B 
SEMIVOLA TILE ORGANICS METHOD BLANK SUMMARY EPA SAMPLE NO. 

I SBLK;072999 I 
Lab Sample 10: SBLK;072999 

Lab Name: Katahdin Analytical Services SDG No.: WP3417 

I !3h C'ilo. In . ............ • ..... II""'. 

Instrument 10: 5972-Z Date Extracted: 7/29/99 

GC Column: RTX-624 10: 0.18 (mm) Date Analyzed: 08/10/99 

Matrix: (soillwater) WATER Time Analyzed: 12:49 

Level: (Iow/med) LOW 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, LCS'S, MS AND MSD'S 

I Client I L;!b I Lab I Date i Time 
, 

Sample 10 Sample 10 Data File Injected Injected 

lCS;072999 lCS;072999 Zl693 8110199 1:34:00 PM 

31 GlM0201 WP3417-1 Z1694 8110199 2:20:00 PM 
31 GlM0101 D WP3417-3 Zl696 8110199 3:51:00 PM 
30GlMl201 WP3417-4 Zl697 8110199 4:37:00 PM 
31 GlM0101 WP3417-7 Zl696 8110199 5:23:00 PM 
29GlM0701 WP341H Zl699 8110199 6:09:00 PM 

29GlM0701 MSD . WP3417-8MSD Z1701 8110199 7:41:00 PM 
29GLM0301 \II./O'3A ...... .. • ,r..r1'I,-tL Zi707 tsii 1i99 12:2B:ooPM 

31 GlM0101D WP3417-3RA Zl708 8111199 1:14:00 PM 
29GlM0701 WP3417-8RA Z1709 8111199 2:00:00 PM 

29GlM0701MS WP3417-8MS Z1710 8111199 2:45:00 PM 

FORM IVSV Page 1 

0000024 



;. . 
I til 
\,.1,11< II ,!In.l " 

Client: Paul Calligan 
Tetra Tech NUS 
i40i Oven Park: Dr. 

SuRe 102 
Taliahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

SBLK;072999 

Compound 

NAPHTHALENE 
2-METHYLNAPHTHALENE 
ACENAPHTHYLENE 
ACENAPHTHENE 
FLUORENE 
PHENANTHRENE 
ANTHRACENE 
FLUORANTHENE 
PYRENE 

'NZO[AjANTHRACENE 
CHRYSENE 
BENZO[B]FLUORANTHENE 
BENZO[K]FLUORANTHENE 
BENZO[A]PYRENE 
INOENO[I.2,~CO]PYR ENE 
OIBENZ[A,HjANTHRACENE 
BENZO[G,H,I]PERYLENE 
NITROBENZENE-05 
2-FLUOROBIPHENYL 
TERPHENYL-OI4 

. ,port Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

lab Number: 
SDG: 
Report Date: 

PONo.: 
Project: 
% Solids: 

Method: 

SBLK;072999 
WP3417 
8i26/99 

N7912-P99264 
CTO#68 
N/A 

EPA 8270 
Date Analyzed: 8110199 

Matrix Sampled Date Rec'dDate Ext. Date Ext'd By Ext. Method Analyst 

AO 7/29/99 OPO EPA 3510 KRT 

Sample Method 
ResuH Units OF POL POL 

<10 ugiL 1.0 10 10 
<10 ugIL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 uglL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugIL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 uglL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugIL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
60 % 1.0 
61 % 1.0 
96 % 1.0 

Page 1 of 1 
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Lab File: Z1693 

Analyst: KRT 

Compound Name 
2-METIlYLNAPHTIlALENE 

ACENAPHTHENE 

ACENAPHTIIYLENE 

ANTHRACENE 

BENW[A]ANTHRACENE 

BENZO[A]PYRENE 

BENZO[B]FUJORANT!lENE 

BENW[G,H,I]PERYLENE 

BENZO[K]FLUORANT!lENE 

CHRYSENE 

DIBENZ[A,HJANTHRACENE 

FLUORANT!lENE 

FLUORENE 

INDENO[I,2,3-CD]PYRENE 

NAPHTHALENE 

PHENANTIlRENE 

PYRENE 

Katahdin Analytical Services 

8270 LCS Recovery Sheet 

Sample ID: LCS;072999 

Time Injected 1:34:00 PM 

SpikeAmt 
(ux/L) 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

Result 
(uxtL) 

34.8 

36.8 

37.2 

45.3 

42.2 

35.9 

34.4 

35.7 

40.4 

43.4 

32.8 

41.7 

37.0 

35.0 

34.6 

42.4 

48.6 

Date Run: 8/10/99 

Matrix: AQ 

Rec(%) 
'70 

74 

74 

90 

84 

72 

'69 

71 

81 

87 

'66 

83 

74 

70 

'69 

85 

97 

• Out of Limits 

Limits (0/0) 
70-130 

70-130 

70-130 

70-130 

70=130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70=130 

70-130 

70-130 

70-130 

1 
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lJDple FileName 

WP3417-8 ZI699 

WP3417-8MS ZI710 

WP3417-8MSD ZI701 

Native 
Compound Name (ug/L) 

CHRYSENE 0 

ACENAPHTHENE 0 

ACENAPHTHYLENE 0 

ANTHRACENE 0 

BENZO[AjANTIfRACENE 0 

BENW[AjPYRENE 0 

BENW[BjFLUORANTIlENE 0 

2-METHYLNAPHTHALENE 0 

BENW[KjFLUORANTIlENE 0 

PYRENE 0 

DlBENZ[A,H]ANTIfRACENE 0 

FLUORANTIlENE 0 

FLUORENE 0 

INDENO[I,2,3-CDjPYRENE 0 

N~ENE 0 

I. NTIIRENE 0 

BlmZb[G,H,ljPERYLENE 0 

Katahdin Analytical Services 

MSIMSD Report 

Date Acquired Time inj Analy.t 

8/10/99 6:09:00 PM KRT 

8/11/99 2:45:00 PM KRT 

8110/99 7:41:00 PM KRT 

MSSpk MSDSpk MS MSD 
Amount Amount Result Result 
(ugIL) (ug/L) (ug/L) (ugIL) 

49 48 24.0 39.7 

49 48 29.3 3S.3 

49 48 30.2 35.2 

49 48 30.9 42.0 

49 48 22.8 38.0 

49 48 18.2 32.0 

49 48 16.6 29.S 

49 48 28.2 33.2 

49 48 23.0 38.8 

49 48 30.4 45.0 

49 48 16.7 28.8 

49 48 24.6 37.8 

49 48 27.8 34.1 

49 48 16.3 29.9 

49 48 29.S 32.6 

49 48 29.4 38.8 

49 48 17.6 31.8 

RPD =[(ms res - msd res) / (ms res + msd res)/2) • 100 

Matrix Method 

AQ 8270 99 

AQ 8270_99 

AQ 8270_99 

MS MSD Recovery RPD 
REC REC Limit. RPD Limit 
(%) (%) (%) (%) (%) 

'49 83 60-140 '49 30 

60 73 60-140 18 30 

62 73 60-140 IS 30 

63 88 60-140 30 30 

·46 79 60-i40 ·50 30 
'37 67 60-140 '55 30 

'34 62 60-140 'S6 30 

'58 69 60-140 16 30 

'47 81 60-140 'SI 30 

62 94 60-140 '39 30 

'34 60 60-140 'S3 30 

'50 79 60-140 '42 30 

'57 71 60-140 20 30 

'"33 62 60~140 *'9 30 

60 68 60-140 10 30 

60 81 60-140 28 30 

'36 66 60-140 '57 30 

• Out of Limits 1 
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4A 
VOLATILE ORGANICS METHOD BLANK SUMMARY EPA SAMPLE NO. 

VBLKQ31A 
Lab Name: Katahdin Analytical Services SDG No.: WP3417 

Lab File ID: 06100 Lab Sample 10: VBLK031A 

Date Analyzed: 07/31/99 Time Analyzed: 11 :36 

GC Column: RTX-502 ID: 0.53 (mm) Heated Purge: (YIN) N 

Instrument ID: 5970-0 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, LCS'S, MS AND MSD'S 

Client Lab Lab Date Time 
SomplelD Sample 10 Doto File 

I 
Injected Injected 

I I 
LCSQ31A LCSQ31A Q6099 7131199 10:44:00 AM 

31GLM0201 WP3417-1 Q6113 7131199 8:23:00 PM 
29GLM0301 WP3417-2 Q6114 7131199 9:02:00 PM 

FORMIVVOA Page 1 
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r:lient: Paul Calligan 
Tetra Tech NUS 
1401 Oven Par'K Dr. 
Su~e 102 
Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

VBLK031A 

Compound 

BENZENE 
TOLUENE 
1,2-DIBROMOETHANE 
ETHYLBENZENE 
NAPHTHALENE 
MTBE 
TOTAL XYLENES 
DIBROMOFLUOROMETHANE 
1,2-DICHLOROETHANE-D4 

lLUENE-D8 
i'-BROMOFLUOROBENZENE 

,port Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 
SDG: 
Repon Date: 
PO No.: 
Project: 
% Solid.: 

Melhod: 

VBLK031A 
WP3417 
8126199 
N7912-P99264 
CTO#68 
N/A 

SW8260 
Date Analyzed: 7131/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

AO 7131/99 HMP 5030 HMP 

Sample Method 
Result Units OF PQL PQl 

<5 ug/L 1.0 5 5 
<5 ug/L 1.0 5 5 
<5 ug/L 1.0 5 5 
<5 ugIL 1.0 5 5 
<5 Ug/L 1.0 5 5 
<5 ugIL 1.0 5 5 
<5 Ug/L 1.0 5 5 
95 % 1.0 
93 % 1.0 
96 % 1.0 
95 % 1.0 

Page 1 of 1 
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Lab File: Q6099 

Analyst: HMP 

Compound Name 
1,2-DffiROMOETHANE 

BENZENE 

ETHYLBENZENE 

MTBE 

NAPHTHALENE 

TOLUENE 

TOTALXYLENES 

Katahdin Analytical Services 

8260 LCS Recovery Sheet 

Sample ID: LCSQ31A 

Time Injected 10:44:00 AM 

SpikeAmt 
(ugIL) 

50 

50 

50 

50 

50 

50 

ISO 

Result 
(ugIL) 

48.2 

47.9 

50.1 

50.8 

45.5 

49.3 

137 

Date Run: 7/31/99 

Matrix: AQ 

Rec (%) 
96 

96 

100 

102 

91 

98 

91 

• Out of Limits 

Limits (%) 
60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

1 
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4A 
VOLATILE ORGANICS METHOD BLANK SUMMARY EPA SAMPLE NO. 

VBLKS02A 
Lab Name: Katahdin Analytical Services SDG No.: WP3417 

Lab Fila 10: S5770 Lab Sample 10: VBLKS02A 

Date Analyzed: 08/02199 Time Analyzed: 9:50 

GC Column: RTX-624 10: 0.18 (mm) Heated Purge: (YIN) N 

Instrument 10: 5972-S 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, LCS'S, MS AND MSD'S 

Client Lab Lab Date Time 
SamplelD SamplelD Data File Injected Injected 

LCSS02A LCSS02A S5769 812199 9:02:00 AM 
31GLM0101D WP3417-3 55781 812199 5:03:00 PM 
30GLMI201 WP3417-4 S5782 812199 5:41:00 PM 

FORMIVVOA Page 1 
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!~~hdill 
\ ',. \ I , I I' .\ I 'I!( \ I .' 

Client: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr. 
Sutte 102 
Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

VBLKS02A 

Compound 

BENZENE 
TOLUENE 
l,2-DIBROMOETHANE 
ETHYLBENZENE 
NAPHTHALENE 
MTBE 
TOTAL XYLENES 
DIBROMOFLUOROMETHANE 
l,2-DICHLOROETHANE-D4 
TOLUENE-D8 
P-BROMOFLUOROBENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 
SOO: 
Report Date: 
PONo.: 
Project: 
% Solids: 

Method: 

VBLKS02A 
WP3417 
8i26i99 

N7912-P99264 
CTO#68 
NIA 

SW8260 
Date Analyzed: 812199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

AQ 812199 KMC 5030 KMC 

Sample Method 
ResuH Units OF POL PQL 

<5 ugiL 1.0 5 5 
<5 ug/L 1.0 5 5 
<5 ugIL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugIL 1.0 5 5 
<5 ug/L 1.0 5 5 
<5 ugIL 1.0 5 5 
104 % 1.0 
102 % 1.0 
112 % 1.0 
98 % 1.0 

Page 1 of 1 
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Lab File: S5769 

Analyst: KMC 

Compound Name 
1,2,DmROMOETHANE 

BENZENE 

ETHYLBENZENE 

MTBE 

NAPHTHALENE 

TOLUENE 

TOTALXYLENES 

Katahdin Analytical Services 

8260 LCS Recovery Sheet 

Sample ID: LCSS02A 

Time Injected 9:02:00 AM 

SpikeAmt 
(nrlL) 

50 

50 

50 

50 

50 

50 

150 

Result 
(ugIL) 

48,4 

50.6 

59.4 

52.3 

62.6 

54.4 

186 

Date Run: 8/2/99 

Matrix: AQ 

Rec (%) 
97 

101 

119 

104 

125 

109 

124 

• Out of Limits 

Limits (%) 
60,140 

60·140 

60-140 

60·140 

60·140 

60·140 

60·140 

1 
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ENSR Consulting and Engineering 
Air Toxies Specialty Laboratory 

DATE: 

TO: 

Re: 

ENSR 
Air Toxics Specialty Laboratory 

42 Nagog Park 

August 26,1999 

Andrea Colby 
Katahdin Analytical 

Acton, MA 01720 

340 County Road NO.5 
P.O. Box 720 
Westbrook, ME 04098 

Organic Analyses of Aqueous Samples by Gas Chromatography Flame 
Ionization Detection (GC/FID) 

PROJECT #: 8601-008-200 

LAB 10#: 990123 

ANALYTICAL PROCEDURE: 

Three (3) aqueous samples were analyzed under the guidelines of EPA 
SW846 Method 3810. 

A Hewlett Packard 5890 series II gas chromatograph (GC) equipped with 
a Hewlett Packard flame ionization detector (FlO) was used for the 
analysis. A 1.0 mL headspace aliquot of each sample was injected into 
the column for analysis. The operating conditions of the GCiFiD are iisted 
in Table 1. A five point calibration was performed for the target analytes 
(methane, ethane, and ethylene). 

No problems occurred during sample receipt or log-in. 



ENSR Consulting and Engineering 
Air Taxies Specialty laboratory 

QUALITY CONTROL: 

1. A laboratory blank was analyzed daily in the same manner as the 
samples. Target analytes were not detected in the blank. 

2. A Matrix Spike/MSD was performed on the following sample: 
WP3417-7 

All recoveries were within QC limits. 

Date Samples Received by the Laboratory: 7/28/99 

Date Analysis Started: 8/4/99 

C:IMy Documentslkatrpt1 O.doc 

2 



I 
I 
I 

• • 
8 
I 
I 

• 
I 
IJ 
8 

SAMPLE LOG-IN & RECEIPT CHECKLIST 

ClientlProj #:--+>-K~~oL:' :..:::::....:;.cl~( n_,' --=-VL_I _P-=3=-L}..LL!....!.1_+-l --==?;b:..:::....=.D_I--=CC:fs...::..=.-_~=-()_(J_ 
Proj Mgr:_---LP...:.v\.l.-, --t+,-,--',-"'u=r--£A....,...!...I _______ _ 

d 
Inspected & Logged in by:,~A-l-LM..::..l!=::o:::::c,:::.![):::...uH~, "--_ 

. Number of. , Analysis 
Sample Matrix Samples Requested 

3 meL/ 

Cirell" tho' appropriatj!1~_s_I'-o-n~e:, 

1) 8d Hand delivered • 

2) coe Ole I not present on receipt 

3) coe Tape 6t I not present on shipping container 

, I .,.hD",,1 H· CfJ 0 \ 2.3 
L... .... ~ I""",. TTo_...:.' ____ _ 

Date Time: ~ 1'd-C)\9Q lOIS 

iAnalyzeby!Storage 
, (date) 'Location' 

'8!Js ill R 1 
, J 

4) Sam;:>les broken / 9 on receipt 

5) Samples ambient I c~ on receipt --retnp b \Llf1;l ;:::. c::: G 
6) Samples preserved ~Iy / incorrectly / none recommended 

7) Received ~ outside holding time 

8) COC tapes present I not present on samples 

9) Discrepancies! NO discrepancies noted be~Neen COCs and samples 

Additional Comments:.3, 0Dfu I(€-~ '~bVJp~ 
Ard.rftt Co t 0u~ 

0077 





1 
ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name: ENSR _____ Contract: ____ _ WP3417 :lUiL ___ _ 
Lab Code: _____ _ Case No.: ____ SAS NO.: ____ SDG NO.: ____ _ 

Matrix: (soil/water) __ water __ _ Lab Sample ID: 990123-1 

Sample w1/ vol: __ 32.5 ml ___ (g/ml) Lab File ID: 

Level: (Iow/med) low __ _ Date Received:_7/29/99 ___ _ 

% Moisture: NA ___ _ Date Analyzed:_8/4/99 ___ _ 

GC Column: _ Carboxen 1004 OD: 1/16" Dilution Factor: __ 

Soil Extiact Volume: __ NA __ (~.iI) Soil Aliquot Volume: __ NA __ (jJl) 

CONCENTRATION UNITS: 

CAS NO. COMPOUND (~g/L or PPMv) _ ~g/L_ Q 

I ~~-~~-~ Methane 5.2 U 
r-~I.. ___ nn " I '~-Ov-l ClIlt:H ItI' ".V U 

74-84-0 Ethane 9.6 U 

) 



1 
ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name: ENSR _____ Contract: ____ _ WP3417-7(C) 

Lab Code: _____ _ Case No.: ____ SAS NO.: ____ SDG NO.: ____ _ 

Matrix: (soil/water) __ water __ Lab Sample ID: 990123-3 

Sample wt / vol: __ 32.5 ml __ (g/ml) Lab File ID: _KTH_030 ___ _ 

Level: (Iow/med) low __ _ Date Received:_7/29/99 ___ _ 

% Moisture: NA ___ _ Date Analyzed:_8/4/99 ___ _ 

GC Column: _ Carboxen 1004 OD: 1/16" Dilution Factor: __ 

Soil Extract Volume: NA __ (~I) Soil Aliquot Volume: NA __ (~I) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (~g/L or PPMv) _ ~g/L _ Q 

\ 74-82-8 Methane 5.2 U 
74-85-1 Ethene 9.0 U 

I 74-84-0 Ethane 9.6 U 



1 
ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name: ENSR Coniracl: \/01 I<'n1 
v LJLI'V I ----- -----

Lab Code: _____ _ Case No.: ____ SAS NO.: ____ SDG NO.: ____ _ 

Matrix: (soil/water) __ water __ _ Lab Sample ID: MB990123 

Sample wt / vol: __ 32.5 ml ___ (g/ml) Lab File ID: __ KTH_026, ___ _ 

Level: (Iow/med) low __ _ Date Received: __ NA ___ _ 

% Moisture: NA ___ _ Date Analyzed:_8/4/99 ___ _ 

GC Column: _ Carboxen 1004 OD: 1/16" Dilution Factor: __ 

SQil Extract Volume: __ NA __ (1-11) Soil Aliquot Volume: __ NA __ (1-11) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (I-Ig/L or PPMv) _ I-Ig/L_ Q 

174~82~8 Methane 5.2 U 
74-85-1 Ethene 9.0 U 
74-84-0 Ethane 9.6 U 



1 
ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name: ENSR Contract: LCS01 -------- ----------
Lab Code: ______ _ Case No.: ______ SAS NO.: _______ SDG NO.: ________ _ 

Matrix: (soil/water) ____ water __ _ 

Sample wt 1 vol: ___ 32.5 ml ___ (g/ml) 

Level: (Iow/med) low __ _ 

% Moisture: NA ___ _ 

GC Column: _ Carboxen 1004 00: 

Soil Extract Volume: ____ NA ___ (~I) 

CAS NO. 

17<1_R?_R 

174-85-1 
74-84-0 

COMPOUND 

Methane 
Ethene 
Ethane 

1/16" 

Lab Sample 10: LCS990123 

Lab File 10: _KTH_027 _____ __ 

Date Received:_NA ____ _ 

Date Analyzed:_8/4/99 _____ _ 

Dilution Factor: ___ 

Soil Aliquot Volume: __ NA __ (~I) 

CONCENTRATION UNITS: 
(~g/L or PPMv) _ ~g/L_ 

38 
66 
70 

Q 



1 
ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name: ENSR _____ Contract: _____ _ \I\ln') A -1"7 71 AU. AC 
VVrv'T I (-{ \M/'V'v 

Lab Code: ______ _ Case No.: ____ SAS NO.: ___ _ SDG NO.: ____ _ 

Matrix: (soil/water) __ water __ _ Lab Sample ID: 990123-3 MS 

Sample wt 1 vol: __ 32.5 ml ___ (g/ml) Lab File ID: 

Level: (Iow/med) low __ _ Date Received:_7/29/99 ___ _ 

% Moisture: NA ___ _ Date Analyzed:_8/4/99 ___ _ 

GC Column: _ Carboxen 1004 OD: 1/16" Dilution Factor: __ 

Soil Extract Volume: __ NA __ (IJI) Soil Aliquot Volume: __ NA __ (IJI) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (lJg/L or PPMv) _ IJg/L_ Q 

) ..., .. n.., 0 
( 't-o£-o Methane 370 
74-85-1 Ethene 620 
74-84-0 Ethane 690 



1 
ORGANICS ANALYSIS DATA SHEET 

. __ ~.A SAMPLE NO. 

Lab Name: ENSR _____ Contract _____ _ 'v"v/p'<1I17_7IR\ M~n v"""T I' ', ..... , .v. __ 

Lab Code: ______ _ Case No.: ____ SAS NO.: ____ SDG NO.: ____ _ 

Matrix: (soil/water) __ water __ _ Lab Sample ID: 990123-3 MSD 

Sample wt 1 vol: __ 32.5 ml ___ (g/ml) Lab File ID:_KTH_032 ___ _ 

Level: (Iow/med) low __ _ Date Received:_7/Z9/99 ___ _ 

% Moisture: NA ___ _ Date Analyzed:_8/4/99 ___ _ 

GC Column: _ Carboxen 1004 OD: 1/16" Dilution Factor: __ 1 _____ _ 

Soil Extract Volume: __ NA __ (~I) Soil Aliquot Volume: __ NA __ (~I) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (~g/L or PPMv) _ ~g/L _ Q 

1 __ M n 

(4-0L-0 Methane 280 
74-85-1 Ethene 480 
74-84-0 Ethane 530 



4 
METHOD BLANK SUMMARY 

EPA SAMPLE NO. 

Lab Name: ENSR ____ _ Contract: ____ _ VBLK01 

Lab Code: ____ _ Case No.: _____ SAS NO.: ______ SDG NO.: ____ _ 

Lab File ID: _KTH_026 ____ _ Lab Sample I MB990123 

Instrument ID: HPGC#3 ____ _ Date Analyzed:_8/4/99 __ _ 

Matrix: (soil/water) __ water __ _ Level: (Iow/med) ___ low __ _ 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES; MS AND MSD 

01 

02 
03 
04 
05 

06 
07 
08 
09 
10 
11 
12 
13 
14 
15 

16 
17 
18 
19 
20 
21 
22 
23 
24 

-

EPA 
SAMPLE NO. 

I ............... ,j 
L.'-'0U I 

WP3417-1(H) 
WP3417-2(H) 
WP3417-7(C) 

WP3417-7(A) MS 
WP3417-7(B) MSD 

LAB 
SAMPLE ID 
LCS990123 

990123-1 
990123-2 
990123-3 

990123-3 MS 
990123-3 MSD 

LAB DATE 
FILE ID ANALYZED 

KTH 02r 08/04/99 
KTH 028 08/04/99 

KTH 029 08/04/99 

KTH 030 08/04/99 

KTH 031 08/04/99 

KTH 032 08/04/99 

-- I 

~: I~------+-------~------------~-----~ 
COMMENTS: 

page_1_ of _1~ 



3 
LABORATORY CONTROL SPIKE RECOVERY 

Lab Name: ENSR _____ _ Contract: _______ _ 

L· aD' '-0·' - - r'''''""a f>..1() . SAS NO . .... ae: _____ '-'1;-1 .. :" .... • " ....... ,. _____ '=- •• __ _ SDG NO.: ____ _ 

Laboratory Control Sample No: ___ LCS01 ________ _ 

SPIKE LCS LCS QC 
ADDED CONCENTRATION % LIMITS 

COMPOUND (lJg/L) (lJg/L) REC # REC. 

Methane 41.03 38.28 93% 50 - 150 
Ethene 71.04 65.55 92% 50 -150 

I 
Ethane 77.69 70.18 90% 50 - 150 

• - Values outside of QC limits. 



3 
MATRIX SPIKE I MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: ENSR _____ _ Contract: _______ _ 

Lab Code: _______ Case NO.: _____ S.A.S NO.: ____ SDG NO.: ____ _ 

Matrix Spike - EPA Sample NO.: _WP3417-7 ____ _ 

SPIKE SAMPLE MS MS QC 
ADDED CONCENTRATION CONCENTRATION % LIMITS 

COMPOUND (lJg/L) lIJg/L) (lJg/L) REC ~ REC. 
Methane 410.3 0 371.8 91% 50-150 
Ethene 710.4 0 624.4 88% 50-150 
Ethane 777.0 0 689.1 89% 50-150 

SPIKE MSD MSD 
ADDED CONCENTRATION % % QC LIMITS 

COMPOUND (Uq/L) (Uq/L) REC # RPD # RPD REC. 
Methane 410.3 283.9 69% 27% 50 50-150 
Ethene 710.4 484.5 68% 25% 50 50-150 
Ethane 777.0 530.4 68% 26% 50 50·150 

Spike recovery: __ 0 out of __ 6 _ outside limits. 
RPD: 0 out of _ 3 __ outside limits. 

Comments: 



Sample Receipt 

snG NARRATIVE 
KATAHDIN ANALYTICAL SERVICES 

TETRA TECH NUS 
CASE CNC CHARLESTON 

The following samples were received on July 29, 1999 and were logged in under Katahdin 
Analytical Services work order number WP3429 for a hardcopy due date of August 28,1999. 

KATABDrN 
Sample No. 
WP3429-1 
WP3429-2 
WP3429-3 
WP3429-4 
WP3429-5 
WP3429-6 

llN-IJS 

Sample Identification 
31GLMOIOI 
29GLM0701 
3111.01001 
3lGLM0301 
31GLM0401 
3lGLM0501 

The samples were logged in for the analyses specified on the chain of custody form. All 
problems encountered and resolved during sample receipt have been documented on the 
applicable chain of custody forms. 

Sample analyses have been performed by the methods as noted herein. 

Volatile Organic Analysis 

Six aqueous samples were received by the Katahdin Analytical Services, Inc. GCIMS laboratory 
on July 29, 1999 and were specified to be analyzed by USEPA method 8260B for the analytes 
benzene, toluene, ethylbenzene, xylenes, MTBE, naphthalene, and EDB. 

Anaiyses for this work order were penonned on the 5972-M instrument. A VSTD050 (SO ppb 
standard) was used for the continuing calibration standard. Internal standard and surrogate 
compounds were also spiked at 50 ugll. 

Batch QC (VBLK, and LCS) was performed in each twelve-hour window. Results are included 
in this data package. The LCS QC samples were spiked with the entire list of compounds 
quantitated for at 50 ppb. A matrix spike/matrix spike duplicate was performed on sample 
WP3429-5. 

Method 8000B, section 7.5.1.2.1 (Revision 2,12/96) states, "in those instances where the RSD 
for one or more analytes exceeds 20%, the initial calibration curve may still be acceptable if the 
mean of the RSD values for all analytes in the calibration is less than or equal to 20%." Method 
8260B narrows this 20% maximum to 15%. 

In the calibration curves analyzed in this SDG, the average %RSD for all analytes was 11.3%, 

340 County Road No. 5 
P.O. Box 720, Westbrook. ME 04098 
Tel: (207) 874·2400 Fax: {20n 775-4029 

hnp:l/ka{ahdinlab.com 
210Wcst Road No. 5, PomJnOuth, NH 03801 
Tel: (603) 431-sm Fax: (603) 436-3356 

0000002 



making the curve acceptable. 

Several manual integrations were performed due to split peaks; all have been flagged with a "M" 
(software-generated) on the pertinent quantitation reports. All "M" flags have been dated and 
initialed by the analyst performing the integration. In addition, all "M" flags have been reviewed 
and approved by the GCIMS supervisor. Copies of each manual integration are included in the 
pertinent quantitation reports. 

No other protocol deviations were noted by the volatile organics staff. 

Semivolatile Organic Analysis 

Three aqueous samples were received by Katahdin Analytical Services laboratory on July 29, 
1999 for analysis in accordance with 8270C for a client specified PAH list ofanalytes. 

Extraction of the samples occurred following USEPA method 3510 on July 30,1999. A 
laboratory control spike, consisting of all PAR analytes spiked into organic free water, was 
extracted in the batch, along with a site specific MSIMSD pair on sample WP3429-5. 

The initial calibration curve analyzed in this SDG had some of the target analyte %RSD values 
exceeding 15 0/0. 

Method 8000B, section 7.5.1.2.1 (Revision 2, 12/96) states, "in those instances where the RSD 
for one or more analytes exceeds 20%, the initial calibration curve may still be acceptable if the 
mean of the RSD values for all analytes in the calibration is less than or equal to 20%." Section 
7.3.7.1 of method 8270C (revision 3,12/96) narrows this 20% maximum to 15%. 

In the calibration curve analyzed in this SDG, the average %RSD for all analytes was 10.1 %, 
making the curve acceptable. 

Several manual integrations were performed due to split peaks; all have been flagged with a "M" 
by the data system. All manual integrations have been dated and initialed by the responsible 
analyst. Copies of each manual integration are included in the data package. All manual 
integrations have been reviewed and approved by the GClMS supervisor. 

No other protocol deviations were noted by the semivolatiles organics staff. 

Wet Chemistry Analysis 

For work order WP3429 analyses for Nitrate (E300) and Sulfate (E300) were performed 
according to the U.S. EPA "Methods for the Determination ofinorganic Substances in 
Environmental Samnles"; EPA 600/R-93/l00, August 1993. AI! samples were run within 
laboratory hold time. The wet chemistry staff noted no protocol deviations. 

340 County Road No.5 
P.O. Box 720, Wenhrook, ME 04098 
Tel: (207) 874-2400 Fax: (207) 775-4029 

hnp:llk:uahdinl;lb.com 
210Wcst Road No. 5, PortSmouth, NH 03801 
Td, (603) 431·5777 """ (603) 436-3356 

0000003 



KATAH~_ )ANALYTICAL SERVICES, INC_ 
SAMPLE RECEIPT CONDITION REPORT 
Tel. (207) 874·2400 
Fax (207) 775-4029 

CLIENT: 'T s:dB ,,,,--Jech 

PROJECT: C.t.1.L 

1. CUSTODY SEALS PRESENT I INTACT? 
, 

2:CHAIN OF CUSTODY PRESENT IN THIS COOLER? 

3. CHAIN OF CUSTODY SIGNED BY CLIENT? 

4. CHAIN OF CUSTODY MATCHES SAMPLES? 

5. TEMPERATURE BLANKS PRESENT? 

6. SAMPLES RECEIVED AT 4'C +/- 2? 
~E PACKS PRESENi(5)or N? 

7. VOLATILES FREE OF HEADSPACE? 

8. TRIP BLANK PRESENT IN THIS COOLER 

9. PROPER SAMPLE CONTAINEHS AND VOLUME? 

10. SAMPLES WITHIN HOLD TIMI= UPON RECEIPT? 

11. SAMPLES PROPERLY PRESE,RVED(1)? 

YES 

IEr 
B 
l~f 
9' .... 

~( 

o 

NO 

0 
0 
0 
0 
0 
G( 

~- 0 
0'- 0 
Ga 0 
G;a'- 0 
G¥~ 0 

EXCEPTIONS 

0 
0 
0 
0 
0 
0 

o 
o 
o 
o 
o 

12. CORRECTIVE ACTION REPOHT FILED? 0 ~ N/A 

LAB (WORK OFlDER) # 1,3 P 3 Y z. "\ ( 
PAGE: \ OF \ 

COOLER: __ ~ __ ~OF ______ ~ _____ ~ __ _ 

COC# ____ ~==-------------------.-------
SDG# 
DATE~/=TI~M=E~R~E:=C=E~IV=E=D-:----~7~-~~1r·"9~r~-(~An9700-----

DELIVERED BY: r"J -t:;" 
RECEIVED BY:. S,>----" 
LlMS ENTRY BY: ~ .... 
LlMS REVIEW BY I PM: Ak_ 

COMMENTS 

TEMP BLANK TEMP ('C)= /.0 
COOLER TEMP ('C )= NA 

RESOLUTION 

irK fAo·h -{r....{l VI, ... tO:C,1[(.1 11..-.. 
b ... .(Yy 71 a..'f 'r '" - "1 

(RECORD COOLER TEMP ONLY IF TEMP BLANK IS NOT PRESENT) 

13. ANALYTICAL PROGRAMS (CIRCLE ONE) COMMERCIAL CLP HAZWRAP ~COE AFCEE OTHER (STATE OF ORIGIN): 
~ 

g I LOG -IN NOTES(1): 
o 
o 
o 
1\1 

'" I 

(1) UN this space (and additionall sheets if necessary) to document samples that are received broken or compromised, co.c discrepanciell, radiation checks, residual chlorine check. fElsults of pH 
check W required. If sample. nlqulred pH adjustment, record volume and type of preservaUvo added. 



Katahdin 
\ " \ I \ 1 I ( \ I ~ I I, \ I, I , 

Purchase Order # 

Bill (if different than above) 

Sampler (Print I Sign) 

LAB USE ONLY 

340 Coumy Road NO.5 
P.O. BOl( 720 
Westbrook, ME 04098 

Tel: (207) 874·2400 
775-4029 

KATAHDIN PROJECT MANAGER 

City 

Proj. Name I No. 

Address 

REMARKS: ______________________ ~ __________________ _ 

SHIPPING INFO: o FED EX o UPS o CLIENT 

AIRBILL NO: ________________________________________ _ 

TEMp·C o TEMP BLANK o INTACT o NOT INTACT 

* Sample Description 

/ 
/ 
/ 
/ 
/ 
/ 

FORM' CHN-()F-csmv 

CHAIN of CUSTODY 
PLEASE PRINT IN PEN Page __ of _ 

Relinquished By: (Signature) 

Relinquished By: (Signature) 

# 

Zip Co<je~,,,,, 

Katahdin Quote # 

Date I Time 

Date I Time 

ORIGINAL 
0000025 

By: (Signature) 



KATAHDIN ANALYTICAL SERVICES, INCORPORATED 
New England-ME Laboratory (207) 874-2400 

CONFIRMATION Page 1 

ORDER NO WP-3429 Project Manager: Andrea J. Colby 
ORDER DATE: 07/29/99 

PHONE: 850/385-9899 
F~_X: 850/385-9860 

DUE: 28 AUG 
FAC.ID: CNC CHARLESTON 

R RT TO: Paul Calligan 

INVOICE: 

Tetra Tech NUS 
1401 Oven Park Dr., Suite 102 
Tallahassee, FL 32308 

ACCOUNTS PAYABLE 
TETRA TECH NUS, INC. 
FOSTER PLAZA 7, 661 ANDERSEN DR. 
PITTSBURGH, PA 15220 

PHONE: 412/921-7090 
PO: N7912-P99264 

PROJECT: CTO #68 

SAMPLED BY: J.R. HILL DELIVERED BY: FED EX DISPOSE: AFTER 27 SEP 

ITEM LOG NUMBER SAMPLE DESCRIPTION SAMPLED DATELTIME RECEIVED MATRIX 
1 WP3429-1 31GLM0101 27 JUL 1055 29 JUL AQ 

WP3429-2 29GLM0701 27 JUL 1245 
WP3429-3 31TL01001 28 JUL 0800 

DETERMINATION METHOD QTY PRICE AMOUNT 
Volatile Organics by 8260B SW8260 3 75.00 225.00 

LOG NUMBER SAMPLE DESCRIPTION SAMPLED DATELTIME RECEIVED MATRIX 
2 WP3429-4 31GLM0301 28 JUL 1040 29 JUL AQ 

DETERMINATION METHOD QTY PRICE AMOUNT 
Volatile Organics by 8260B SW8260 1 75.00 75.00 
Polynuclear Aromatic Hydrocarbons EPA 8270 1 125.00 125.00 
GC Subcontract 1 95.00 95.00 
Sulfate (as S04) E300 1 30.00 30.00 
Nitrogen, Nitrate (as N) E300 1 0.00 0.00 

TOTALS 1 325.00 325.00 

LOG NUMBER SAMPLE DESCRIPTION SAMPLED DATELTIME RECEIVED MATRIX 
3 WP3429-5 31GLM0401 28 JUL 1115 29 JUL AQ 

t.TT'l~ /I "'} n ,- ":1"1 r"T rvtnt::n1 ')0 TTTT , '"') f"I n 
nr~"':t.L.;J-U J ..L.U.L..Il'lU....J v..J... £.U u .... .L..I ...L.",",vv 

DETERMINATION METHOD QTY PRICE AMOUNT 
Volatile Organics by 8260B SW8260 2 75.00 150.00 
Polynuclear Aromatic Hydrocarbons EPA 8270 2 125.00 250.00 

TOTALS 2 200.00 400.00 

LABORATORY ORDER CONTINUED ON PAGE 2 



KATAHDIN ANALYTICAL SERVICES, INCORPORATED 
New England-ME Laboratory (207) 874-2400 

CONFIRMATION Page 2 

ORDER NO WP-3429 

REPORT TO: Paul Calligan 
Tetra Tech t.JTJS 
1401 Oven Park Dr., Suite 102 
Tallahassee, FL 32308 

Project Manager: Andrea J. Colby 
ORDER DATE: 07/29/9 Q 

PHONE: 850/385-98~ 
FJ1 ..... X: 850/385-986v 

DUE: 28 AUG 
FAC.ID: CNC CHARLESTON 

INVOICE: ACCOUNTS PAYABLE PHONE: 412/921-7090 
TETRA TECH NUS, INC. PO: N7912-P99264 
FOSTER PLAZA 7, 661 ANDERSEN DR. 
PITTSBURGH, PA 15220 PROJECT: CTO #68 

SAMPLED BY: J.R. HILL DELIVERED BY: FEDEX DISPOSE: AFTER 27 SEP 

ORDER NOTE: QC-IV NFESC 
DD(KAS007QC-DB3) 
CNC CHARLESTON 

REPORT COPY: MS.LEE LECK 
TETRA TECH NUS 
FOSTER PLAZA 7 
661 ANDERSEN DR. 
PITTSBURG,PA 15220 
REPORT & DISK 

INVOICE: With Report 

AJC/BKR 

TOTAL ORDER AMOUNT $950.C' 
This is NOT an InvoL .. 

07-29Please contact KATAHDIN ANALYTICAL SERVICES promptly if you have any questi 
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"'lient: Paul Calligan 

Tetra Tech NUS 
i40i Oven Park Dr. 
Sune 102 
Tallahassee, FL 32308 

Proj, 10: CNC CHARLESTON 

Sample Description 

31GLM010l 

Compound 

BENZENE 
TOLUENE 
1,2-DIBROMOETHANE 
ETHYLBENZENE 
NAPHTHALENE 
MTBE 
TOTAL XYLENES 
DIBROMOFLUOROMETHANE 
.. 2-DICHLOROETHANE-D4 
OLUENE-DB 

P-BROMOFLUOROBENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RE8UL T8 

lab Number: 
SOG: 
Report Date: 

POND,: 
Project: 
% Solids: 

Method: 

WP3429-1 
WP3429 
8127/9$ 
N7912-P99264 
CTO#68 
N/A 

SWB260 
Date Analyzed: 8/3/99 

Matrix Sampled Date Rec'd Date Ext, Date Ext'd By Ext. Method Analyst 

AQ 7/27/9$ 7/29/9$ BI3I99 DJP 5030 DJP 

Sample Method 
Result UnHs OF POL PQl 

<5 ugIL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugIL 1.0 5 5 
<5 ugIL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
102 % 1.0 
99 % 1.0 
101 % 1.0 
9B % 1.0 

Page 1 of 1 
0000004 
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Client: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Or. 
Sufte 102 
Tallahassee, FL 32308 

Proj. ID: CNC CHARLESTON 

Sample Description 

31TL01001 

Compound 

BENZENE 
TOLUENE 
1,2-DIBROMOETHANE 
ETHYLBENZENE 
NAPHTHALENE 
MTBE 
TOTAL XYLENES 
DlBROMOFLUOROMETHANE 
1,2-DICHLOROETHANE-D4 
TOLUENE-DB 
P-BROMOFLUOROBENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

La~Number: 

SDG: 
Report Date: 

PO No.: 
Project: 
% Solids: 

Method: 

WP3429-3 
WP3429 
8127/99 

N7912-P99264 
CTO#6B 
N/A 

SWB2BO 
Date Analyzed: BI3I99 

Matrix Sampled Date Rec'dOate Ex!- Date Ext'd By Ext. Method Analyst 

AQ 7128199 7129/'iJ9 SI3I99 DJP 5030 DJP 

Sample Method 
ResuH Units DF PQl PQL 

<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
102 % 1.0 
97 % 1.0 
102 % 1.0 
9B % 1.0 

Page 1 of 1 

0000006 



Katahdin 
ANALYTICAL SERVICES 

CLIENT: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr., Suite 102 
Tallahassee, FL 32308 

WIC#: CNC GlARLESTCN 

SAMPLE DESCRIPTIO'! 

31GIM0301 

PARI\METER 

Nitrogen, Nitrate (as N) 
Sulfate (as 504) 

Lab Nunber : WP- 3429-4 
Report Date: 08/31/99 
PO No. N7912-P99264 
Project em #68 

REPORT OF ANALYTICAL RESULTS Page 1 of 1 

Aqueous 

RESULT UNITS DF 

<0.050 
12. 

rrg/L 
rrg/L 

1.0 
1.0 

SAMPLED BY SAMPLED IllITE RECEIVED 

J.R. HILL 07/28/99 07/29/99 

*l'QL ME'IHOD ANAL'iZED BY =8 

0.050 E300 
1.0 E300 

07/29/99 CF 
08/24/99 CF 

* l'QL (Practical Quantitation Level) represents laboratory reporting limits and may not reflect sample­
specific reporting limits. Sarrple-specific liwits are irrlicated by resu.lts ann:Jtated. with '0:: ' values. 

08/31/99 

LJO/baeajc(dw)/msm 
PG29N3Wl 
CC: MS.LEE LECK 

TETRA TErn NUS 
FOSI'ER PlAZA 7 
661 ANDERSEN DR. 

.'Hlll :"UII[I' R.ue! No, 'i 
1'.(". B,,~ -!lJ. \\'<,"\lhrnok. ~1F. OtiO'JI' 
Td: (~(n W'fj·240(l bx: (20::-) 77'i·4029 

1'I[j,:i l l-.ll .• hdill1..h,"'111 

210 \X'Cs! Ro.1U Nu. 5. Portsmouth. NH O,,8U I 
Tel: (603) 431-5777 En: (603) 436-3356 

0000007 
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Client: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr. 
Suile 102 
Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

31GLM0301 

Compound 

NAPHTHALENE 
2-METHYLNAPHTHALENE 
ACENAPHTHYLENE 
ACENAPHTHENE 
FLUORENE 
PHENANTHRENE 
ANTHRACENE 
FLUORANTHENE 
PYRENE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BENZO(B]FLUORANTHENE 
BENZO(K]FLUORANTHENE 
BENZO(A]PYRENE 
INDENO(I,2,3-CO]PYRENE 
DIBENZ[A,H)ANTHRACENE 
BENZO(G,H,I]PERYLENE 
NITROBENZENE-D5 
2-FLUOROBIPHENYL 
TERPHENYL-DI4 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 
SDG: 
Report Date: 
PO No. : 
Project: 
% Solids: 

Method: 

WP3429-4 
WP3429 
8127199 
N7912-P99264 
CTO#68 
NIA 

EPA 8270 
Date Analyzed: 819199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

AO 7/28/99 7/29/99 7/30/99 DPD EPA 3510 KRT 

Sample Method 
Result Units OF POL POL 

<10 ugll 1.0 10 10 
<10 ug/L 1.0 10 10 
<10 ugll 1.0 10 10 
<10 ugll 1.0 10 10 
<10 ugll 1.0 10 10 
<10 ug/L 1.0 10 10 
<10 !.I9fL 1.0 10 10 
<10 ugll 1.0 10 10 
<10 ugll 1.0 10 10 
<10 ugll 1.0 10 10 
<10 uglL 1.0 10 10 
<10 ugll 1.0 10 10 
<10 ugll 1.0 10 10 
<10 ug/L 1.0 10 10 
<10 uglL 1.0 10 10 
<10 ugll 1.0 10 10 
<10 ug/L 1.0 10 10 
68 % 1.0 
71 % 1.0 
84 % 1.0 

Page 1 of 1 
0000008 
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""Uent: Paul Calligan 

Tetra Tech NUS 
1401 Oven Park Dr. 
Sune 102 
Tallahassee, FL 32308 

Proj.ID: CNC CHARLESTON 

Sample Description 

31GLM0301 

Compound 

BENZENE 
TOLUENE 
1,2-DIBROMOETHANE 
ETHYLBENZENE 
NAPHTHALENE 
MTBE 
TOTAL XYLENES 
DIBROMOFLUOROMETHANE 
•. 2-DICHlOROETHANE-D4 

.)LUENE-D8 
'."," 

P-BROMOFLUOROBENZENE 

~eport Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 
SDG: 
Report Date: 
POND.: 
Project: 
% Solids: 

Method: 

WP342S-4 
WP3429 
8/27/99 
N7912-P99264 
CTO#68 
N/A 

SW8260 
Date Analyzed: 813/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext·d By Ext. Method Analyst 

AQ 7/28/99 7/29/99 813/99 DJP 5030 DJP 

Sample Method 
Result Units OF PaL PaL 

<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
102 % 1.0 
98 % 1.0 
103 % 1.0 
99 % 1.0 

Page 1 of 1 

0000009 
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Client: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr. 
Suite 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

31GLM0401 

Compound 

NAPHTHALENE 
2·METHYLNAPHTHALENE 
ACENAPHTHYLENE 
ACENAPHTHENE 
FLUORENE 
PHENANTHRENE 
At.ITUCAr"'I:II.IC 
I"'ll'l •• " ""' ........ ," .... 

FLUORANTHENE 
PYRENE 
BENZO[AlANTHRACENE 
CHRYSENE 
BENZO[B]FLUORANTHENE 
BENZO[K]FLUORANTHENE 
BENZO[A]PYRENE 
INDENO[1,2,3-CD]PYRENE 
DIBENZ[A,HlANTHRACENE 
BENZO[G,H,I]PERYLENE 
NITROBENZENE·DS 
2·FLUOROBIPHENYL 
TERPHENYL·D14 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 
SDG: 
Report Date: 
PONo.: 
Project: 

% Solids: 

Method: 

WP3429-S 
WP3429 
8/27/99 

N7912-P99264 
CTO#68 
N/A 

EPA 8270 
Date Analyzed: 8/9/99 

Matrix Sampled Date Rec'd Date Ext Date Ext'd By Ext Method Analyst 

AQ 7128199 7129/99 7/30/99 DPD EPA 3510 KRT 

Sample Method 
Result Units DF POL POL 

<10 ugiL 1.0 10 10 
<10 uglL 1.0 10 10 
<10 ug/L 1.0 10 10 
<10 uglL 1.0 10 10 
<10 ug/L 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 uglL 1.0 10 10 
<10 ugIL 1.0 10 10 
<10 ugIL 1.0 10 10 
<10 ugIL 1.0 10 10 
<10 ug/L 1.0 10 10 
<10 ug/L 1.0 10 10 
<10 ug/L 1.0 10 10 
<10 uglL 1.0 10 10 
<10 uglL 1.0 10 10 
<10 ugIL 1.0 10 10 
<10 uglL 1.0 10 10 
73 % 1.0 
73 % 1.0 
114 % 1.0 

Page 1 of 1 
0000010 
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'lient: Paul Calligan 
Tetra Tech NUS 
1401 Oven Pari< Dr. 
Su~e 102 
Tallahassee, FL 32308 

Proj.ID: eNC CHARLESTON 

Sample Description 

31GLM0401 

Compound 

BENZENE 
TOLUENE 
1,2-DIBROMOETHANE 
ETHYLBENZENE 
NAPHTHALENE 
MTBE 
TOTAL XYLENES 
DIBROMOFLUOROMETHANE 
. 2-DICHLOROETHANE-04 

.)LUENE-D8 
P-BROMOFLUOROBENZENE 

fteport Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 
SDG: 
Report Date: 
PONo.: 
Project: 
% Solids: 

Method: 

WP3429-5 
WP3429 
8/27/99 
N7912-P99264 
CTO#68 
N/A 

SW8260 
Date Analyzed: 8/3199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'dBy Ext. Method Analyst 

AQ 7/28/99 7/28/99 8/3199 DJP 5030 DJP 

Sample Method 
Result Units OF PQL PQL 

<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
103 % 1.0 
99 % 1.0 
101 % 1.0 
97 % 1.0 

Page 1 of 1 
0000011 
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Client: Paul Calligan 

Tetra Tech NUS 
1401 Oven Park Dr. 
Suite 102 
Tallahassee, FL 32308 

Proj. tD: CNC CHARLESTON 

Sample Description 

31GLM0501 

Compound 

NAPHTHALENE 
2~ETHYLNAPHTHALENE 

ACENAPHTHYLENE 
ACENAPHTHENE 
FLUORENE 
PHENANTHRENE 
ANTHRACENE 
FLUORANTHENE 
PYRENE 
BENZO[AjANTHRACENE 
CHRYSENE 
BENZO[BjFLUORANTHENE 
BENZO[K]FLUORANTHENE 
BENZO[AjPYRENE 
INDENO[I,2,J..CDjPYRENE 
DIBENZ[A,HjANTHRACENE 
BENZO[G,H,ljPERYLENE 
NITROBENZENE·D5 
2·FLUOROBIPHENYL 
TERPHENYL·DI4 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 
Report Date: 
PO No. : 
Project: 

% Solids: 

Method: 

WP3429-6 
WP3429 
8/27/99 

N7912·P99264 
CTO#68 
N/A 

EPA 8270 
Date Analyzed: 8/9/99 

Matrix Sampled Date Rec'd Date Ext. Date Exfd By Ext. Method Analyst 

AQ 7128/99 7/29/99 7/30/99 DPD EPA 3510 KRT 

Sample Method 

Result Units DF PQL PQL 

<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 uglL 1.0 10 10 
<10 uglL 1.0 10 10 
<10 ug/L 1.0 10 10 
<10 uglL 1.0 10 10 
..::10 UgfL . ~ 10 10 ,.V 
<10 ug/L 1.0 10 10 
<10 uglL 1.0 10 10 
<10 uglL 1.0 10 10 
<10 uglL 1.0 10 10 
<10 uglL 1.0 10 10 
<10 uglL 1.0 10 10 
<10 ug/L 1.0 10 10 
<10 ugIL 1.0 10 10 
<10 uglL 1.0 10 10 
<10 uglL 1.0 10 10 
61 % 1.0 
63 % 1.0 
57 % 1.0 

Page 1 of 1 
0000012 
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'ien!: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Or. 
Suite 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

31GLM0501 

Compound 

BENZENE 
TOLUENE 
1,2-DIBROMOETHANE 
ETHYLBENZENE 
NAPHTHALENE 
MTBE 
TOTAL XYLENES 
DIBROMOFLUOROMETHANE 

. - ~-DICHLOROETHANE-D4 

._.JLUENE-D8 
P-BROMOFLUOROBENZENE 

~eport Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 
SDG: 
Report Date: 
PONo.: 
Project: 
% Solids: 

Method: 

WP3429-6 
WP3429 
817J/99 

N7912-P99264 
CTO#68 
N/A 

SW8260 
Date Analyzed: 813199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

AQ 7/28/99 7/29/99 813199 DJP 5030 DJP 

Sample Method 
ResuH UnHs OF POL POL 

<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ug/L 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
106 % 1.0 
101 % 1.0 
103 % 1.0 
98 % 1.0 

Page 1 of 1 
0000013 
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8/30/99 

Method Blank and Laboratory Control Sample Results 

Client: Tetra Tech NUS 

Work Order: WP3429 

METHOD BLANK RESULTS - - -- ~ -~ - -- ----LABORATORY CONTROL SAMPLE RESULTS 
Date Date Concentration Practical True 

of of Units Measured Acceptance Quantitation Units Value 

Parameter Prep Analysis in Blank Rang" Level·· 

Nitrate-Nitrogen 29-Jul-99 29-Jul-99 mgIL < 0.050 < 0.050 0.050 mgIL 2.50 

. Sulfate 24-Aug-99 24-Aug-99 mgIL < 1.0 < 11.0 1.0 mgIL 10 
~-- --~--

•• Practical quantitation ievel is the lowest concentration measurable for samples with normal chemical and physical composition 

during routine laboratory operations. 

DATA QUALITY COMMENTS: 
Results of all quality control measurements are within the liaboratory and method specified acceptance range except as noted. 

@ The laboratory uses the intemally established statistical 99% confidence range as the acceptanc" range for this LCS. 

FOR', :.XLS 

Measured Percent Acceptance Acceptance 

Value Recovered Ranl~e Range 
(%) (mglkg) 

2.34 93.6 80-120 

11.7 117.0 80-120 



o 
o 
o 
o 
o .. 
(II 

Duplicate and Matrix SpikelMatrix Spike Duplicate Results 

fClient: Tetra Tech NUS 
Work Order: WP3429 

DUPUCATE RESULTS MATRIX SPIKE/MATRIX SPIKE DUPUCATE RESULTS 
Sample Acceptance Con<centration or Quantity Matrix Spike Recovery (%) 

Katahdin Measurements Mean Range Units Sampl Spike Sample Sampl<' Sample Sample Acceptance RPD 
Parameter Sample No Units Rep I Rep 2 Conc RPD forRPD Only Added +Spike +Spik" +Spike +Spike 

(%) (%) Dup I Dup2 Dup I Dup2 

Nitrate - N WP3429-4' mgIL <0.050 <0.050 <0.050 0.0 0-20 mgIL <0.050 2.0 1.79 89.5 

Sulfate WP3429-4 ,JIlgIL 12.368 12.362 12.365 0.1 0-20 mgIL 
------ - -

RPD = Relative percent difference, which is the absolute value of the difference between two replicate results divided by th<, mean concentration 

then multiplied by 100%. 

DATA QUALITY COMMENTS: 
Results of all quality control measurements are within the laboratory or contract specified acceptance range except as noted. The laboratory 
does not use the sample dupli<:ate and matrix spike acceptance ranges as acceptance criteria for a specific analysis. Sample duplicate and 
matrix spike data are used to c:valuate method performance in the environmental sample matrix only. Please refer to LCS data for assessment 

of quality control for each p8lameter. 

FORM2WC.XLS 

Range (%) 
(%) 

75-125 
75-125 

"30/99 

Acceptance i 
Range 

(%) 
0-20 

I 0-20 



4B 
SEMIVOLATILE ORGANICS METHOD BLANK SUMMARY EPA SAMPLE NO. 

I SBLK;073099 I 
Lab Name: Katahdin Analytical Services SDG No.: WP3429 

Lab File ID: Z1669 Lab Sample ID: SBLK;073099 

Instrument ID: 5972-Z Date Extracted: 7/30/99 

GC Column: RTX-624 ID: 0.18 (mm) Date Analyzed: 08/06/99 

Matrix: (soil/water) WATER Time Analyzed: 21 :23 

Level: (Iow/med) LOW 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, LCS'S, MS AND MSD'S : 

I 
",.: __ . I , -~ 

I Lab I Date I Time I 
"'lIg,n. ~.u 

Sample ID Sample ID Data Fiie Injected Injected 

LCS;073099 LCS;073099 Z1680 8/9/99 4:59:00 PM 
31GLM0301 WP3429-4 Zl681 819/99 5:44:00 PM 
31GLM0401 WP3429-5 Z1682 819/99 6:30:00 PM 

31GLM0401MS WP3429-5MS Zl683 8/9/99 7:15:00 PM 
31GLM0401MSD WP3429-5MSD Zl684 8/9/99 8:00:00 PM 

31GLM0501 WP3429-6 Zl685 8/9/99 8:46:00 PM 

FORM IVSV Page 1 

0000016 
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"iont: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr. 
Suite 102 
Tallahassee, Fl32308 

Proj. tD: CNC CHARLESTON 

Sample Description 

SBLK;073099 

Compound 

NAPHTHALENE 
2-METHYlNAPHTHALENE 
ACENAPHTHYlENE 
ACENAPHTHENE 
FLUORENE 
PHENANTHRENE 
ANTHRACENE 
FLUORANTHENE 
'vRENE 

.. ~ NZO[AjANTHRACENE 
CHRYSENE 
BENZO[B]FlUORANTHENE 
BENZO[K]FLUORANTHENE 
BENZO[AjPYRENE 
INDENO[1,2,3-COjPYRENE 
OIBENZ[A,H]ANTHRACENE 
BENZO[G,H,I]PERYlENE 
NITROBENZENE-05 
2-FLUOROBIPHENYl 
TERPHENYl-D14 

,,"port Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RE5UL T5 

Lab NUmber: 

SDG: 
Report Date: 

PONo.: 
Project: 

% Solids: 

Method: 

SBLK;073099 
WP3429 
6i27i99 

N7912-P99264 
CTO#68 
N/A 

EPA 8270 
Date Analyzed: 8/6/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

AO 7/30/99 DPD EPA 3510 KRT 

Sample Method 
Result Units DF POL PQl 

<10 ugll 1.0 10 10 
<10 ugll 1.0 10 10 
<10 ugll 1.0 10 10 
<10 ugll 1.0 10 10 
<10 ugll 1.0 10 10 
<10 ugll 1.0 10 10 
<10 ugll 1.0 10 10 
<10 ugll 1.0 10 10 
<10 ugll 1.0 10 10 
<10 ug/l 1.0 10 10 
<10 ug/l 1.0 10 10 
<10 ugll 1.0 10 10 
<10 ugll 1.0 10 10 
<10 ug/L 1.0 10 10 
<10 ugll 1.0 10 10 
<10 ugll 1.0 10 10 
<10 ugll 1.0 10 10 
61 % 1.0 
62 % 1.0 
90 % 1.0 

Page 1 of 1 
0000017 



Lab File: Z1680 

Analyst: KRT 

Compound Name 
2·METIlYLNAPIITIIALENE 

ACENAPIITHENE 

ACENAPHTHYLENE 

ANTIIRACENE 

BENZO[AjAN lriRACENE 

BENZO[AjPYRENE 

BENZOfBjFLUORANTHENE 

BENZO[G.H,IjPERYLENE 

BENW[KjFLUORANTIlENE 

CHRYSENE 

DIBENZ[A,HjANTIIRACENE 

FLUORANTIIENE 

FLUORENE 

INUt:NUII.2,3-cuJPYReN.t: 

NAPHTIIALENE 

PHENANTIIRENE 

PYRENE 

Katahdin Analytical Services 

8270 LCS Recovery Sheet 

Sample ID: LCS;073099 

Time Injected 4:59:00 PM 

SpikeAmt 
(ugIL) 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

Result 
(ugIL) 

34.3 

37.9 

37.8 

46.3 

4:2.6 

35.5 

33.8 

29.6 

44.1 

44.8 

28.1 

44.4 

37.8 

28.2 

36.2 

43.8 

44.8 

Date Run: 8/9/99 

Matrix: AQ 

Rec(%) 
'68 

76 

76 

93 

8> 

71 

'68 

'59 

88 

90 

'56 

89 

76 

'56 

72 

88 

90 

• Out of Limits 

Limits (%) 
70·130 

70·130 

70·130 

70·130 

70-130 

70·130 

70·130 

70·130 

70·130 

70·130 

70·130 

70·130 

70·130 

70·130 

70·130 

70·130 

70·130 

1 
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.j~mnlp FileName ---r--

WP3429-5 Zl682 

WP3429-5MS Zl683 

WP3429-5MSD Z1684 

Native 
Compound Name (ugIL) 

CHRYSENE 0 

ACENAPHTIlENE 0 

ACENAPHTIlYLENE 0 

ANTHRACENE 0 

BENZO[A]ANTHRACENE 0 

BENZO[A]PYRENE 0 

BENZO[B]FLUORANTHENE 0 

2-METIlYLNAPHTIlALENE 0 

BENZO[K]FLUORANTIlENE 0 

PYRENE 0 

DIBENZ[A,H]ANTIIRACENE 0 

FLUORANTIlENE 0 

Fl. DORENE 0 

INDENO[I,2,3-CD]PYRENE 0 

N 'IALENE 0 

P~RENE 0 

BENZO[G,H,I]PERYLENE 0 

Katahdin Analytical Services 

MS/MSD Report 

Date Acquired Time inj Analyst Matrix 

819/99 6:30:00 PM KRT AQ 

819/99 7:15:00 PM KRT AQ 

819/99 8:00:00 PM KRT AQ 

MSSpk MSDSpk MS MSD MS 
Amount Amount Result Result REC 
(ugIL) (ugIL) (ugIL) (ugIL) (%) 

49 49 46.0 52.7 94 

49 49 39.l 40.1 81 

49 49 39.6 40.4 81 

49 49 48.0 l4.8 98 

49 49 4l.1 49.9 92 

49 49 37.6 42.1 77 

49 49 35.1 40.1 72 
49 49 37.l 34.7 76 

49 49 44.7 48.4 91 

49 49 49.7 l6.0 101 

49 49 31.1 37.2 64 

49 49 4l.1 49.9 92 

49 49 39.7 42.0 81 

49 49 34.2 40.2 70 

49 49 39.1 34.6 80 

49 49 46.7 lO.6 9l 

49 49 33.8 40.4 69 

Method 

8270_99 

8270_99 

8270_99 

MSD 
REC 
(%) 

107 

82 

82 

112 

102 

86 

82 

71 
99 

114 

76 

102 

86 

82 

70 

103 

82 

RPD =[(ms res - msd res) / (ms res + msd res)/2] • 100 • Out of Limits 

Recovery RPD 
Limits RPD Limit 

(%) (%) (%) 

60-140 14 30 

60-140 l.l 30 
60-140 2.0 30 
60-140 13 30 

60-140 10 30 

60-140 11 30 

60-140 13 30 

60-140 7.8 30 
60-140 7.9 30 
60-140 12 30 
60-140 16 30 

60-140 10 30 

60-140 l.6 30 

60-140 16 30 

60-140 12 30 
60-140 8.0 30 

60-140 18 30 

1 
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4A 
VOLATILE ORGANICS METHOD BLANK SUMMARY EPA SAMPLE NO. 

VBLKM02A 
Lab Name: Katahdin Analytical SelVices SDG No.: WP3429 

Lab File ID: M1328 Lab Sample ID: VBLKM02A 

Date Analyzed: 08/03/99 Time Analyzed: 16:01 

GC Column: RTX-624 ID: 0.18 (mm) Heated Purge: (YIN) N 

Instrument ID: 5972-M 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, LCS'S, MS AND MSD'S 

Cliont 
SampieiD 

LCSM02A 
31GLM0101 
29GLM0701 
31 TL01 001 
31GLM0301 
31GLM0401 
31GLM0501 

31 GLM0401 MS 
31 GLM0401 MSD 

Lab 
Sample ;0 

LCSM02A 
WP3429-1 
WP3429-2 
WP3429-3 
WP3429-4 
WP3429-5 
WP3429-6 

WP3429-5MS 
WP3429-5MSD 

FORM IVVOA 

Lab 
n ...... ~i .... .......... -

M1327 
Ml333 
Ml334 
Ml335 
Ml336 
Ml337 
Ml336 
Ml342 
Ml343 

Page 1 

Date 
Inlart ..... ..... -----

813199 
813199 
813199 
813199 
813199 
813199 
813199 
814199 
814199 

I Time 
In.AdM 

I ---.. -~-~- I 
3:22:00 PM 
7:14:00 PM 
7:53:00 PM 
8:32:00 PM 
9:12:00 PM 
9:52:00 PM 
10:30:00 PM 
1:09:00 AM 
1:47:00 AM 

0000020 



!~~hdill 
\ '. \! , : I' ~ \ '1'( \ [. : , 

:nt: Paul Calligan 
TetiGo Tech NUS 
1401 Oven Pari< Dr. 
Sutte 102 
Tallahassee, FL 32308 

Proj, ID: CNC CHARLESTON 

Sample Description 

VBLKM02A 

Compound 

BENZENE 
TOLUENE 
1,2-DIBROMOETHANE 
ETHYLBENZENE 
NAPHTHALENE 
MTBE 
TOTAL XYLENES 
f)IBROMOFLUOROMETHANE 

'-DICHLOROETHANE-D4 
rOLUENE-D8 
P-BROMOFLUOROBENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 
SOG: 
Report Date: 
PONo,: 
Project: 
% Solids: 

Method: 

VBLKM02A 
WP3429 
8127199 
N7912-P99264 
CTOII68 
NlA 

SW8260 
Date Analyzed: 813199 

Matrix Sampled Date Roc'd Date ExI- Date Ext'dBy Ext, Method Analyst 

AQ 813199 DJP 5030 DJP 

Sample Method 
Result Units OF PQL PQL 

<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugIL 1.0 5 5 
<5 uglL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 , .... 11 1.0 5 5 -.... 
98 'lb 1.0 
94 'lb 1.0 
101 'lb 1.0 
99 'lb 1.0 

Page 1 of 1 
0000021 



Lab File: M1327 

Analyst: DJP 

Compound Name 
],2·DIBROMOETHANE 

BENZENE 

ETHYLBENZENE 

MTBE 
NAPIITHALENE 

TOLUENE 

TOTALXYLENES 

Katahdin Analytical Services 

8260 LCS Recovery Sheet 

Sample ID: LCSM02A 

Time Injected 3:22:00 PM 

SpikeAmt 
(uz/L) 

50 

50 

50 

50 

50 

50 

]50 

Result 
( .. gIL) 

49.6 

51.8 

52.0 

48.7 

48.8 

52.] 

153 

Date Run: 8/3/99 

Matrix: AQ 

Rec (%) 
99 

104 

104 

97 

98 

]04 

102 

• Out of Limits 

Limit. (%) 
60·]40 

60·]40 

60·]40 

60·]40 

60·]40 

60·]40 

60·]40 

1 
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Jample FileName 

WP3429-5 M1337 

WP3429-5MS M1342 

WP3429-5MSD M1343 

Native 
Compound Name (ugIL) 

TOTALXYLENES 0 

TOLUENE 0 

NAPIITHALENE 0 

MTBE 0 

ElliYLBENZENE 0 

BENZENE 0 

1,2·DIBROMOETHANE 0 

Katahdin Analytical Services 

MSIMSD Report 

Date Acquired Time inj Analyst 

8/3/99 9:52:00 PM DJP 

8/4/99 1:09:00 AM DJP 

8/4/99 1:47:00 AM DJP 

MSSpk MSDSpk MS MSD 
Amount Amount Result Result 
(ugIL) (ugIL) (ugIL) (ugIL) 

ISO ISO 130 128 

SO SO 44.6 44.2 

SO SO 35.8 37.3 

SO SO 42.9 43.0 

SO SO 44.1 43.0 

SO SO 44.3 44.0 

SO SO 43.2 44.5 

RPD =[(ms res - msd res) / (ms res + msd res)/2] • 100 

Matrix Method 

AQ 8260 99 

AQ 8260 99 

AQ 8260_99 

MS MSD Recovery RPD 
REC REC Limits RPD Limit 
(%) (%) (%) (%) (%) 

87 86 60·140 1.6 20 

89 88 60·140 0.90 20 

72 74 60-140 4.1 20 

86 86 60·140 0.23 20 

88 86 60·140 2.5 20 

88 88 60·140 0.68 20 

86 89 60·140 3.0 20 

• Out of Limits J 
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ENSR Consulting and Engineering 
Air Taxies Specialty Laboratory 

DATE: 

TO: 

Re: 

ENSR 
Air Toxics Specialty Laboratory 

42 Nagog Park 

August 26. 1999 

A.ndrea Colby 
Katahdin Analytical 

Acton, MA 01720 

340 County Road NO.5 
P.O, Box 720 
Westbrook. ME 04098 

Organic Analyses of Aqueous Samples by Gas Chromatography Flame 
Ionization Detection (GC/FID) 

PROJECT #: 8601-008-200 

LAB 10 #: 990126 

ANALYTICAL PROCEDURE: 

One (1) aqueous sample was analyzed under the guidelines of EPA 
SW846 Method 3810. 

A Hewlett Packard 5890 series II gas chromatograph (GC) equipped with 
a Hewlett Packard flame ionization detector (FlO) was used for the 
analysis. A 1.0 mL headspace aliquot of each sample was injected into 
the column for analysis. The operating conditions of the GC/FID are listed 
in Table 1. A five point calibration was performed for the target analytes 
(methane. ethane. and ethylene). 

No problems occurred during sample receipt or log-in. 



c 

ENSR Consulting and Engineering 
Air Taxies Specialty Laboratory 

QUALITY CONTROL: 

1. A laboratory blank was analyzed daily in the same manner as the 
samples. Target analytes were not detected in the blank. 

2. A Matrix Spike/MSD was performed on a sample from another 
Katahdin job: 

WP3417-7 

A!! recoveries were within QC limits. 

Date Samples Received by the Laboratory: 7/29/99 

Date Analysis Started: 8/4/99 

C C:IMy Documentslkatrpt12.doc 

2 
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1 
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1 
--, 

SAMPLE LOG-IN & RECEIPT CHECKLIST 

lientlProj#: lCa-lah1~n' / x~)01 ~DIJ ~ ~ ~1Co 
Proj Mgr: [\'1 ,t1!?ar (J fl.", 1 J ; 

Lab Pool #: -, '1 (...! , '--\() 

( .I 
Inspected & Logged in by: f-h Wei J)uff Date Time: 7/3.".,1 q9 1065 , , 

Sample Matrix 
'Numberof; 

Samples 
Analysis 

Requested 
Anatyzeby ".: ... Storage! 

.{datelL.ocatiOn . : 

/ rrp,~, 

---,---"-------~----------------------

:irc\e thr appr()pr-i.ale.Le.spj),Pg, 

1) ShIP~ Hand delivered 
\_/ 

2) COC ;i~nt J not present on receipt 

/. ---3) CDC Tape wesent! not present on shipping container 
',--_/" 

4) Sam:>les broken I intact'on receipt 
'---' 

__ !.~ \ \ "-/' ,_ .. ' C () 

5) Samoles ambient! fhil@cJ on receipt l01"Y"P C' 0_ "'_c = '-~- '-

6) Samoles preserved correctly I ie~y ! none recommended 0C-t a}L/ 0' '': 

7) Received wtth0! outside holding time . 
'--- ' 

8) COC tapes present! Bresent on samples 

9) Discrepancies "NOdiscrepancies noted between COCs and samples 
'---/ 

c' " '- - -

/) 'C 0< Additional Comments:_--,O..:.,' ...L":"( L.'~) ---,':::-J:::..' __________________ _ 

('~C'- r 

nnRD 



1 
ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name: ENSR _____ Contract: _____ _ WP3429-4(G) 

Lab Code: ______ _ Case No.: ____ SAS NO.: ____ SDG NO.: ____ _ 

Matrix: (soil/water) __ water __ _ Lab Sample ID: 990126-1 

Sample wt / vol: __ 32.5 ml ___ (g/ml) Lab File ID: _KTH_042 ___ _ 

Level: (Iow/med) low __ _ Date Received:_7/30/99 ___ _ 

% Moisture: NA ___ _ Date Analyzed:_8/4/99 ___ _ 

GC Column: _ Carboxen 1004 OD: 1/16" Dilution Factor: __ 

Soil Extract Volume: __ NA __ (~I) Soil Aliquot Volume: __ NA __ (~I) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (~g/L or PPMv) _ ~g/L_ Q 

( 74~82-8 Methane 5.9 
74-85-1 Ethene 9.0 U 
74-84-0 Ethane 9.6 U 



1 
ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name: ENSR _____ Contract: _____ _ \/01 l.I"I1-1 
V UL..P,V I 

Lab Code: ______ _ Case No.: ____ SAS NO.: ____ SDG NO.: ____ _ 

Matrix: (soil/water) __ water __ _ Lab Sample ID: MB990123 

Sample wt / vol: __ 32.5 ml ___ (g/ml) Lab File ID: 

Level: (Iow/med) low __ _ Date Received:_NA ___ _ 

% Moisture: NA ___ _ Date Analyzed:_8/4/99 ___ _ 

GC Column: _ Carboxen 1004 OD: 1/16" Dilution Factor: __ 

Soil Extract Volume: __ NA __ (~I) Soil Aliquot Volume: __ NA __ (~I) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (~g/L or PPMv) _ ~g/L _ Q 

1- ___ 
( 4-15L-15 iviethane 5.2 U 
74-85-1 Ethene 9.0 U 
74-84-0 Ethane 9.6 U 



1 
ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name: ENSR _____ Contract: _____ _ LCS01 

Lab Code: ______ _ Case No.: ____ SAS NO.: ____ SDG NO.: ____ _ 

Matrix: (soil/water) __ water __ _ Lab Sample 10: LCS990123 

Sample wt / vol: __ 32.5 ml ___ (g/ml) Lab File 10: 

Level: (Iow/med) low __ _ Date Received:_NA ___ _ 

% Moisture: NA ___ _ Date Analyzed:_8/4/99 ___ _ 

GC Column: _ Carboxen 1004 00: 1/16" Dilution Factor: __ 1 _____ _ 

Soil Extract Volume: __ NA __ (~I) Soil Aliquot Volume: __ NA __ (~I) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (~g/L or PPMv) _ ~g/L_ Q 

I 74-82-8 Methane 38 
74-85-1 Ethene 66 
74-84-0 Ethane 70 



1 
ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name: ENSR _____ Contract: _____ _ VIiP3417 -7(A)MS 

Lab Code: ______ _ Case No.: ____ SAS NO.: ___ _ SDG NO.: ____ _ 

Matrix: (soil/water) __ water __ _ Lab Sample ID: 990123-3 MS 

Sample wt I vol: __ 32.5 ml __ (g/ml) Lab File ID: _KTH_031 ___ _ 

Level: (Iow/med) low __ _ Date Received:_7/29/99 ___ _ 

% Moisture: NA ___ _ Date Analyzed:_8/4/99 ___ _ 

GC Column: _ Carboxen 1004 OD: 1/16" Dilution Factor: __ 

Soil Extract Volume: __ NA __ (~I) Soil Aliquot Volume: __ NA __ (~I) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (~g/L or PPMv) _ ~g/L_ Q 

I 
o~n 74-82-8 Methane .:J/V 

74-85-1 Ethene 620 
74-84-0 Ethane 690 



1 
ORGANICS ANALYSIS DATA SHEET 

Lab Name: ENSR ____ Contract: ____ _ VVP3417-7(8) iviSD 

Lab Code: _____ _ Case No.: ____ SAS NO.: ____ SDG NO.: ____ _ 

Matrix: (soil/water) __ water __ Lab Sample 10: 990123-3 MSD 

Sample wt / vol: __ 32.5 ml __ (g/ml) Lab File 10: 

Level: (Iow/med) low __ _ Date Received:_7/29/99 ___ _ 

% Moisture: NA ___ _ Date Analyzed:_8/4/99 ___ _ 

GC Column: _ Carboxen 1004 00: 1/16" Dilution Factor: ______ _ 

Soil Extract Volume: __ NA __ (1-11) Soil Aliquot Volume: __ NA __ (1-11) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (~g/L or PPMv) _ I-Ig/L _ Q 

I 
74-82-8 Methane 280 
74-85-1 Ethene 480 
74-84-0 Ethane 530 



3 
LABORATORY CONTROL SPIKE RECOVERY 

Lab Name: ENSR ____ _ Contract: _______ _ 

Lab Code: _____ Case NO: _____ SAS NO.: ____ SDG NO.: ____ _ 

Laboratory Control Sample No: ___ LCS01 ________ _ 

SPIKE LCS LCS QC 
ADDED CONCENTRATION % LIMITS 

COMPOUND (uQ/L) (uQ/L) REC # REC. 

Methane 41.03 38.28 93% 50-150 
Ethene 71.04 65.55 92% 50-150 
Ethane 77.69 70.18 90% 50 - 150 

* - Values outside of QC limits. 



3 
MATRIX SPIKE I MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: ENSR ____ _ Contract: _______ _ 

Lab Code: _______ Case NO.: _____ SAS NO.: ____ SDG NO.: ____ _ 

Matrix Spike - EPA Sample NO.: _WP3417-7 ____ _ 

SPIKE SAMPLE MS MS QC 
ADDED CONCENTRATION CONCENTRATION % LIMITS 

COMPOUND (IJQ/L) (UQ/L) ( IJQ/L) REC # REC. 
Methane 410.3 0 371.8 91% 50-150 
Ethene 710.4 0 624.4 88% 50-150 
Ethane 777.0 0 689.1 89% 50-150 

SPIKE MSD MSD 
ADDED CONCENTRATION % % QC LIMITS 

COMPOUND (lJg/L) (lJg/L) REC # RPD # RPD REC. 
Methane 410.3 283.9 69% 27% 50 50-150 
Ethene 710.4 484.5 68% 25% 50 50-150 
Ethane 777.0 530.4 68% 26% 50 50-150 

Spike recovery: __ 0 ___ out of __ 6 _ outside limits. 
RPD: 0 out of 3 outside limits. 

Comments: 



4 
METHOD BLANK SUMMARY 

EPA SAMPLE NO. 
- ---- -,.------~~ 

Lab Name: ENSR ____ _ Contract: ____ _ VBLK01 
-----_._---

Lab Code: ____ _ Case No.: ____ SAS NO.: ____ SDG NO.: ____ _ 

Lab File 10: ~KTH_026, ___ _ Lab Sample I MB990123 

Instrument 10: HPGC#3 ___ _ Date Analyzed:_8/4/99 __ _ 

Matrix: (soil/water) __ water ~ __ Level: (Iow/med) ~ __ Iow ~ __ 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES; MS AND MSD 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

EPA 
SAMPLE NO. 

LCS01 
WP3417-7(A) MS 

WP3417-7(B) MSD 
WP3429-4(G) 

COMMENTS: 

LAB LAB DATE 
SAMPLE 10 FILE 10 ANALYZED 
... CS990123 KTH 027 08104199 

990123-3 MS KTH 031 08/04/99 
990123-3 MSD KTH 032 08/04/99 

990126-1 KTH 042 08/04/99 



September 27, 1999 

Mr. Paul Calligan 

Tetra Tech Nus 

1401 Oven Park Dr., Suite 102 

Tallahassee, FL 32308 

RE: Katahdin Lab Number: 

Project In: 
Project Manager: 

Sample Receipt Date(s): 

Dear Mr. Calligan: 

WP3683 

Q--JC Charleston 
Ms. Andrea J.Colby 

8119199 and 8120/99 

Please fmd enclosed the following information: 

• Report of ~A..nalysis 

• Quality Control Data Summary 

• Chain of Custody 

• Confirmation 

Should you have any questions or comments concerning this Report of Analysis, please do not 
hesitate to contact the project manager listed above. This cover letter is an integral part of the ROA. 

We appreciate your continued use of our laboratory and look forward to working with you in the 
future. The following signature indicates technical review and acceptance of the data. 

Sincerely, 

KATAHDIN ANALYTICAL SERVICES 

Authorized Signature Date I 

340 County Road No.5 
P.O. Box 720, Westbrook, ME 04098 
Tc:I: (207) 874-2400 Fax: (207) nS-4029 

http://karahdinlab,com 
210 West Road No. S, Portsmouth, NH 03801 
Td, 160;) 4;1·5m nx, 160;) 4;6-3356 

nnnnnn., 



Sample Receipt 

SDG NARRATIVE 
KATAHDIN ANALYTICAL SERVICES 

TETRA TECH NUS 
CASE CNC CHARLESTON 

The following samples were received on August 20, 1999 and were logged in under Katahdin 
Analytical Services work order number WP3683 for a hardcopy due date of September 19, 1999. 

KATAHDIN 
Sample No. 
WP3683-1 
WP3683-2 
WP3683-3 
WP3683-4 
WP3683-5 
WP3683-6 
WP3683-7 
WP3683-8 . 
WP3683-9 
WP3683-10 
WP3683-1I 

TINUS 
Sample Identification 
30TLOOlO1 
31GLM0601 
28SLB030102 
30SLB330506 
30SLB210708 
30SLB200607 
28SLB020 I 02 
28SLB030102D 
24SLBl20102 
24SLBlIOI02 
28SLB050203 

GEL 
Sample Identification 

9908592-05 

9908592-06 

The samples were logged in for the analyses specified on the chain of custody form, All problems 
encountered and resolved during sample receipt have been documented on the applicable chain of 
custody forms. 

Sample analyses have been performed by the methods as noted herein. 

Volatile Organic Analysis 

Nine soil/sediment and two aqueous samples were received by the Katahdin Analytical Services, 
Inc, GeIMS laboratory on August 20, 1999 and were specified to be analyzed by USEP A method 
8260B for the anaIytes benzene, toluene, ethylbenzene, xylenes, MTBE, naphthalene, and EDB. 

Analyses for this workorder were performed on the 5970-Q (aqueous and methanol soils) and the 
5973-U (low level soil) instruments, A VSTD050 (50 ppb standard) was used for the continuing 
calibration standard. Internal standard and surrogate compounds were also spiked at 50 ppb. 

Batch QC (VBLK, and LCS) was peii'ormed in each twelve-hour window. Results are included in 
this data package, The LCS QC samples were spiked with the entire list of compounds quantitated 
for at 50 ppb, A soil matrix spike/matrix spike dupiicate pair was performed on sample WP3683-
3. 

340 County Road No.5 
P.O. Box 720, Westbrook, ME 04098 
Tel: (207) 874-2400 Fax: (207) 775-4029 

http://k;l.tahdilliab.(om 

210Wc:st Road No.5, Pommouth, NH 03801 
Tel: (603) 431-sm Fax: (603) 436-3356 

0000002 
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Initial analyses of samples WP3683-3, -6, -8, -10, and -II yielded internal standard area or 
surrogate recovery deviations. Reanalyses yielded similar results, confinning matrix interference. 
In the case ofWP3683-3, analysis of the MSIMSD confirmed matrix interference in the parent 
sample. Both sets of data are included in this data package for each sample. 

Initial analyses of samples WP3683-4 and -5 yielded target analyte concentrations over the upper 
limit of the calibration curve. Analysis of sample WP3683-5 also yielded internal standard area 
and surrogate recovery deviations. Reanalyses occurred using the methanol extruded samples. 
The methanol analysis of sample WP3683-5 still yielded concentrations over the upper limit of the 
curve; reanalysis occurred at a 1:2 dilution. All three sets of data for sample WP3683-5 and both 
sets of data for WP3683-4 are included in the data package. 

Several manual integrations were performed due to split peaks; all bave been flagged with a "M" 
(software-generated) on the pertinent quantitation reports. All "M" flags bave been dated and 
initialed by the analyst performing the integration. In addition, all "M" flags bave been reviewed 
and approved by the GCIMS supervisor. Copies of each manual integration are included in the 
pertinent quantitation reports. 

No other protocol deviations were noted by the volatile organics staff. 

Semivolatile Organic Analysis 

One aqueous and nine soil/sediment samples were received by Katabdin Analytical Services 
laboratory on August 20, 1999 for analysis in accordance with 8270C for a client specified P AH 
list of analytes. 

Extraction of the soil samples occurred following USEPA method 3550 on August 23, 1999. A 
laboratory control spike, consisting of all P AH analytes spiked into organic free sand, was 
extracted in the batch, along with a site-specific MSIMSD pair on sample WP3683-3. Extraction 
of the aqueous sample occurred following USEP A method 3510 on August 23, 1999. A laboratory 
control spike/laboratory control spike duplicate pair was extracted in the batch. 

Initial analysis of sample WP3683-4 was performed at a 1:5 dilution due to the matrix, with target 
analytes over the upper limit of the calibration curve. Reanalysis occurred at a 1: 10 dilution 
successfully. Both sets of data for this sample are included in the data package. 

Sample WP3683 -5 could only be concentrated to a final volume of 2 ml due to extract viscosity. 
Analysis occurred at a 1: 1 ° dilution due to this viscosity, resulting in elevated reporting limits. 

Several manual Ll1tegratiorls ,vere perfonned due to split peaks; all have been flagged with a !ltv!" 
by the data system. All manual integrations bave been dated and initialed by the responsible 
analyst. Copies of each manual integration are included in the data package. All manual 
integrations bave been reviewed and approved by the GCIMS supervisor. 

No other protocol deviations were noted by the semivolatiles organics staff. 

340 Counl}' Road No.5 
P.O. Box· 720, Westbrook. ME 04098 
Tel: (207) 874-2400 Fax: (207) ns....oi029 

http://karahdinlab.com 

210 West Road No. S. PortSmOuth, NH 03801 
Tc:I: (603) 431-sm Fax: (603) 436-3356 
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Metals Analysis 

The samples of Katahdin Work Order WP3683 were prepared and analyzed for metals in 
accordance with the "Test Methods for Evaluating Solid Waste", SW-846, November 1986, TIrird 
Edition. 

Inductively-Coupled Plasma (ICP) Atomic Emission Spectroscopic Analysis 

Soil-matrix Katahdin Sample Nos. WP3683-(9, 10) were digested for ICP analysis on 08128/99 
(QC Batch PH28ICSO) in accordance with USEPA Method 3050B. Katahdin Sample No. 
\VP3683-9 was prepared 'vit~ duplicate matrix-spiked aliquots. The measured aluminum (30.9 
mglkg dry wt.), calcium (63.6 mglkg dry wt.), and magnesium (5.85 mglkg dry wt.) concentrations 
of the preparation blank that is associated with this QC batch exceed the laboratory's acceptance 
limits for these elements. However, because the measured concentrations of these elements in all 
associated samples are more than ten times those of the preparation blank, no corrective action was 
required. 

ICP analyses of Katahdin Work Order WP3683 sample digestates were performed in accordance 
with USEPA MedlOd 6010B, using a Thermo Jarrell Ash (TJA) Trace ICP spectrometer and a 
TJA 61 ICP spectrometer. All samples were analyzed within holding times and all QC criteria 
were met with the following comments or exceptions: 

Some of the results for run QC samples (ICV, ICB, CCV, CCB, ICSA, and ICSAB) included in 
the accompanying data package may have exceeded acceptance limits for some elements. Please 
note that all client samples and batch QC samples associated with out-of-control results for run QC 
samples were subsequently reanalyzed for the analytes in question. 

Analysis of Mercury by Cold Vapor Atomic Absorption rcv AA) Spectrophotometry 

Soil-matrix Katahdin Sample Nos. WP3683-(9, 10) were digested for mercury analysis on 
08/24/99 (QC Batch PH24HGSO) in accordance with USEPA Method 7471A. 

Mercury analyses of Katahdin Work Order WP3683 sample digestates were performed using a 
Leeman Labs PS200 automated mercury analyzer. All samples were analyzed within holding 
times and all run QC criteria were met. 

Wet Chemistry Analysis 

For work order WP3683 the analyses for Tota! Combustible Organics (TCO) have been performed 
in accordance with the "Annual Book of ASTM Standards", 1987. Analyses for Soiids-Total 
Residue (TS) for work order WP3683 samples have been performed in accordance with "Contract 
Laboratory Program Statement of Work for Inorganic Analysis". 

All analyses were performed within analytical hold time. No protocol deviations were noted by the 
Wet Chemistry laboratory staff. 

340 County Road No.5 
P.O. Box 720, Westbrook, ME 04098 
Tel: (207) 874·2400 Fax: (207) 775·4029 

hrlp:l/k.arahdinlab.com 

210 West Road No.5. Pomffioum. NH 03801 
Tel: (603) 431·5777 Fax: (603) 436-3356 
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() 
KATAHDIN ANALYTICAL SERVICES, INC. 
SAMPLE RECEIPT CONDITION REPORT 
Tel. (207) 874-2400 
Fax (207) 775-4029 

CLIENT: ·T-eJ-ctA.-k..,w.... 10\)<:" 

PROJECT: ~N L (~j!.u;;s.~ 
-

YES 

1. CUSTODY SEALS PRESENT i INTACT? ar 
2.CHAIN OF CUSTODY PRESENT IN THIS COOLER? ~( 

3. CHAIN OF CUSTODY SIGNED BY CLIENT? [] 

4. CHAIN OF CUSTODY MATCHES SAMPLES? CI 
5. TEMPERATURE BLANKS PRESENT? [!( 
6. ®LES RECEIVED AT 4OC"rg? at'" 

CE ICE PACKS PRESENT I Y N? 

7. VOLATILES FREE OF HEADSPACE? u;r 
8. TRIP BLANK PRESENT IN THIS COOLER u;r 
9. PROPER SAMPLE CONTAINERS AND VOLUME? u;;r 
10. SAMPLES WITHIN HOLD TIME UPON RECEIPT? G:jr 

11. SAMPLES PROPERLY PRESERVED(')? Gr 
12. CORRECTIVE ACTION REPORT FILED? [) 

() 

NO EXCEPTIONS 

D D 
D D 
[g" D 
13 D 
D D 
D D 

D D 
D D 
D D 
D D 
D 0 
~ N/A 

LAB (WORK ORDER) # Wf'3lcn ( ., 

PAGE: /OF) 

COOLER: /OF J -----"---> 
COC#. __________________________ . ______ ___ 

SDG#,~~--~~~--~~~--~~.~~~---
DATE /TIME f~~CEIVED: () ?~n- Dkc( ~ 
DELIVERED E,Y. _~ 

RECEIVED BY:. __________ --'~"""'------------
LlMS ENTRY !BY: 
LlMS REVIEW BY·:-/:-:P::-M-:-:=======~,IQ~f.-~~ __________ _ 

COMMENTS 
~AM,t.et.\)\j) ,.. .. or S,I,../J CoL. 

TEMP BLANK TEMP (.C)=.~ 
COOLER TEMP ('C )= NA 

RESOLUTION 

(RECORD COOLER TEMP ONLY IF TEMP BLANK IS NOT PRESENT) 

13. ANALYTICAL PROGRAMS (CIRCLE ONE) COMMERCIAL CLP HAZWRAP (NF:SQCOE AFCEE OTHER (STATE OF ORIGIN): 

g LOG-IN NOTES('): :d,oZ~ sLBo5020:;, ~,,~ (VO(<\ PAI-\) ~+-'14"""+C'- CO.L... 0rv\-h:.,-iI,.e~ r""'j """jr. 

g c\ \ iv-\ v\D'hh"'~ 
~ eli. ~.-t "'y' ......... s+~ ~ e.J<1:~ s~ be t'vt 0"- COC ~ 

~<{; SL..aDc)O~O:' 

(1) Use this space (and additional sheets if necessary) to document samples that are received broken or cc)mpromised. C-O-C discrepancies, radiation checks, residual chlorine checl(, results of pH 
check if required. If samples required pH adjustment, record volume and type of preservative added. 

/(/1.1 1 •• \~ ~JlJQ&f. .La ~tf c"t-B {~O(Od...'" 'd..'{-'JL..8lLOLO~ 4;./~·:!>l1'1 f>..{e ... '(ot#:ow:>"'<:' 



Katahdlll 
\ \ 11 I I I I I 

Purchase Order # 

BiII(H different than above) 

&lmpier {Print / Sign) 

340 eoo'nty RtBINo. 5 
P.O. Box 720 

"Westbrook, ME 04098 
-'ThI: 

SHiPPING INFO: OFEilix 'O-'UPS 

Cily 

Proj_ Name / No_ 

Address 

o ClIENT 
",-' . 

A!P.B!_LL!\!o:_-"~",,-_ -,-1-",'3+,-",_.=b~;,;,,-"q,-,IJ,,-4,-,4,-7~c ',J-.:?~-'_, ~_~_ 
_TEMP"C 0 

* Sample DescriptiOO .' 

,-n INTACT 

Data/lime 
-ooIl'd 

/ 

CHAIN of CUSTODY 
PLEASE PRINT IN PEN 

State ~c, Zip Code 

Katahdlo Quote # 

34t>a. "">Ad.?'" 
~~~~~~~~-----, - -~~~~~~~~--~~~--------~ 

Relinquished By: {Signature)_,' Date / TIme Received By: (Signature) _ , Relillquished By: (Signature) Date / Time 

pageLOf 

, 

(Signature) , 

ORIGM9086 



KATAHDIN ANALYTICAL SERVICES, INCORPORATED 
New England-ME Laboratory (207) 874-2400 

CONFIRMATION Page 1 

ORDER NO WP-3683 

R RT TO: PAUL CALLIGAN 
Tetra Tech NUS 
1401 Oven Park Dr., Suite 102 
Tallahassee, FL 32308 

Project Manager: Andrea J. Colby 
ORDER DATE: 08/20/99 

PHONE: 850/385-9899 
t:;'7\V. Qt:;:(\/"2Qt:_QQc::n 
J.~\.. U...JUt ..JU..J ...... vvv 

DUE: 19 SEP 
FAC.ID: CNC CHARLESTON 

INVOICE: ACCOUNTS PAYABLE PHONE: 412/921-7090 
TETRA TECH NUS, INC. PO: N7912-P99264 
FOSTER PLAZA 7, 661 ANDERSEN DR. 
PITTSBURGH, PA 15220 PROJECT: CTO #68 

SAMPLED BY: CLIENT DELIVERED BY: FEDEX DISPOSE: AFTER 19 OCT 

ITEM LOG NUMBER SAMPLE DESCRIPTION 
1 WP3683-1 30TL00101 

DETERMINATION 
Volatile Organics by 8260B 

LOG NUMBER SAMPLE DESCRIPTION 
2 WP3683-2 31GLM0601 

DR'T'RRMINATION 
Volatile Organics by 8260B 
Polynuclear Aromatic Hydrocarbons 

SAMPLED DATE/TIME RECEIVED MATRIX 
19 AUG 20 AUG AQ 

METHOD OTY PRICE AMOUNT 
SW8260 1 75.00 75.00 

SAMPLED DATE/TIME RECEIVED MATRIX 
19 AUG 1740 20 AUG AQ 

METHOD 
SW8260 
EPA 8270 

OTY 
1 
1 

PRICE 
75.00 

125.00 

AMOUNT 
75.00 

125.00 

'- ~~~~--------------------------------------------------~--~~~~--~~~~ TOTALS 1 200.00 200.00 

LOG NUMBER SAMPLE DESCRIPTION 
3 WP3683-3 28SLB030102 

DETERMINATION 
volatile Organics by 8260B 
Polynuclear Aromatic Hydrocarbons 
Grain Size Subcontract 
solids-Total Residue (TS) 
Total Combustible Organics 
TOC Subcontract 

TOTALS 

SAMPLED DATE/TIME RECEIVED MATRIX 
19 AUG 1410 20 AUG SL 

METHOD 
SW8260 
EPA 8270 

eLP/eIP SO 
ASTM D2974 

QTY 
1 
1 
1 
1 
1 
1 

1 

PRICE 
85.00 

135.00 
110.00 

~ ~~ v.uv 

30.00 
60.00 

420.00 

AMOUNT 
85.00 

135.00 
no.oo 

~ ~~ u.uu 

30.00 
60.00 

420.00 

LABORATORY ORDER CONTINUED ON PAGE 2 



KATAHDIN ANALYTICAL SERVICES, INCORPORATED 
New England-ME Laboratory (207) 874-2400 

CONFIRMATION Page 2 

ORDER NO WP-3683 

REPORT TO: PAUL CALLIGAN 
Tetra Tech I-rLiS 

INVOICE: 

1401 Oven Park Dr., Suite 102 
Tallahassee, FL 32308 

ACCOUNTS PAYABLE 
TETRA TECH NUS, INC. 
FOSTER PLAZA 7, 661 ANDERSEN DR. 
PITTSBURGH, PA 15220 

Project Manager: Andrea J. Colby 
ORDER DATE: 08/20/9 0 

PHONE: 850/385-98~ 
~~~T nr~/~"r ""rr. rRA: O~U/~O~-JOOU 

DUE: 19 SEP 
FAC.ID: CNC CHARLESTON 

PHONE: 412/921-7090 
PO: N7912-P99264 

PROJECT: CTO #68 

SAMPLED BY: CLIENT DELIVERED BY: FEDEX DISPOSE: AFTER 19 OCT 

LOG NUMBER SAMPLE DESCRIPTION SAMPLED DATELTIME RECEIVED MATRIX 
4 WP3683-4 30SLB330506 19 AUG 0915 20 AUG SL 

WP3683-5 30SLB210708 19 AUG 1000 
WP3683-6 30SLB200607 19 AUG 1025 
WP3683-7 28SLB020102 19 AUG 1325 
WP3683-11 28SLB050203 19 AUG 1345 

DETERMINATION METHOD QTY PRICE AMOUNT 
Volatile Organics by 8260B SW8260 5 85.00 425.00 
Polynuclear Aromatic Hydrocarbons EPA 8270 5 135.00 675.00 
Solids-Total Residue (TS) CLP/CIP SO 5 0.00 0.00 

TOTALS 5 220.00 1100.00 

LOG NUMBER SAMPLE DESCRIPTION SAMPLED DAT,8LTIME RECF 'lED MATRIX 
5 WP3683-8 28SLB030102D 19 At' 20 \UG SL 

DETERMINATION METHOD QTY PRIcE AMOUNT 
Volatile Organics by 8260B SW8260 1 85.00 85.00 
Polynuclear Aromatic Hydrocarbons EPA 8270 1 135.00 135.00 
Solids-Total Residue (TS) CLP/CIP SO 1 0.00 0.00 
Total Combustible Organics ASTM D2974 1 30.00 30.00 
TOC Subcontract 1 60.00 60.00 

TOTALS 1 310.00 :no.oo 

LABORATORY ORDER CONTINUED ON PAGE 3 



KATAHDIN ANALYTICAL SERVICES, INCORPORATED 
New England-ME Laboratory (207) 874-2400 

CONFIRMATION Page 3 

ORDER NO WP-3683 

R JRT TO: PAUL CALLIGAN 
Tetra Tech i>.HJS 

INVOICE: 

1401 Oven Park Dr., Suite 102 
Tallahassee, FL 32308 

ACCOUNTS PAYABLE 
TETRA TECH NUS, INC. 
FOSTER PLAZA 7, 661 ANDERSEN DR. 
PITTSBURGH, PA 15220 

Project Manager: Andrea J. Colby 
ORDER DATE: 08/20/99 

PHONE: 850/385-9899 
~~~T n~n/~n~ "n," 
r~: O~U/~O~-jOOV 

DUE: 19 SEP 
FAC.ID: CNC CHARLESTON 

PHONE: 412/921-7090 
PO: N7912-P99264 

PROJECT: CTO #68 

SAMPLED BY: CLIENT DELIVERED BY: FEDEX DISPOSE: AFTER 19 OCT 

LOG NUMBER SAMPLE DESCRIPTION 
6 WP3683-9 24SLB120102 

WP3683-10 24SLB110102 

DETERMINATION 
Volatile Organics by 8260B 
Polynuclear Aromatic Hydrocarbons 
Solids-Total Residue (TS) 
Target Analyte List Metals, Total 

TOTALS 

C ~R NOTE: QC-II+ W/NARRATIVE 
DD(KAS007QC-DB3) 
CNC CHARLESTON 

REPORT COPY: MS LEE LECK 
TETRA TECH NUS 
FOSTER PLAZA 7 
661 ANDERSEN DR. 
PITTSBURGH, PA 15220 
REPORT AND DISK 

)ICE: With Report 

AJC/BKR/WEST.AJC(dw) 

SAMPLED DATE/TIME RECEIVED MATRIX 
19 AUG 1545 20 AUG SL 
19 AUG 1600 

METHOD OTY PRICE AMOUNT 
SW8260 2 85.00 170.00 
EPA 8270 2 135.00 270.00 
CLP/CIP SO 2 0.00 0.00 

2 100.00 200.00 

2 320.00 640.00 

TOTAL ORDER AMOUNT $2,745.00 
Ttlis is NOT an Invoice 

08-23Please contact KATAHDIN ANALYTICAL SERVICES promptly if you have any questi 
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Report Note 

$ 

E 

J 

0-1 

0-13 

0-2 

Note Text 

KATAHDIN ANALYTICAL SERVICES 
Summary of Report Notes 

'$' flag denotes surrogate compound recovery is out of criteria. Re-extraction or re-analysis confirmed matrix 
interference. 

'E' flag indicates an estimated value. The analyte was detected in the sample at a concentration greater than the 
standard calibration range. 

'J' flag denotes an estimated value less than the Laboratory's Practical Quantitation Level. 

Sample dilution required due to matrix Interference, sample viscosity or other matrix-related problem; therefore, 
standard laboratory Practical Quantitation Level (pal) could not be achieved. 

Internal standard area(s) are out of criteria. Reanalysis confirmedmatrix interference. 

Sample dilution required for quantitation of one or more target analytes; therefore, standard laboratory Practical 
QUantitation level (PQl) could not be achieved. 

Page 1 of 1 
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Report Note 

DL 

E 

J 

0-1 

0-2 

KATAHDIN ANALYTICAL SERVICES 
Summary of Report Notes 

Note Text 

'OL' flag denotes inability to calculate surrogate recovery due to sample dilution. 

'E' flag indicates an estimated value. The analyte was detected In the sample at a concentration greater than the 
standard calibration range. 

'J' flag denotes an estimated value less than the Laboratory's Practical QUantitation Level. 

Sample dilution required due to matm interference, sample viscosity or other matrix-related problem; therefore, 
standard laboratory Practical Quantitation Level (Pal) could not be achieved. 

Sample dilution required for quantitatlon of one or more target analytes; therefore, standard laboratory Practical 
Ouant~ation Level (POL) could not be achieved. 

Page 1 of 1 
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/It Katahdin 
'''~I\ II< \1'11\)'" 

Client: PAUL CALLIGAN 
Tetra Tech NUS 

1401 Oven Park Dr. 
Suite 102 

Tallahassee, FL 32308 

Proj. ID: CNC CHARLESTON 

Sample Description 

31GLM0601 

Compound 

NAPHTHALENE 
2·METHYLNAPHTHALENE 
ACENAPHTHYLENE 
ACENAPHTHENE 
FLUORENE 
PHENANTHRENE 
ANTHRACENE 
FLUORANTHENE 
PYRENE 
BENZO[A]ANTHRACENE 
CHRYSENE 
BENZO[BjFLUORANTHENE 
BENZO[KjFLUORANTHENE 
BENZO[AjPYRENE 
INDENO[l,2,3·CDjPYRENE 
DIBENZ[A,H]ANTHRACENE 
BENZO[G,H,I]PERYLENE 
NITROBENZENE·D5 
2:FLUOROBIPHENYL 
TERPHENYL·D14 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 
SOG: 
Report Date: 

PONo.: 
Project: 

'10 Solids: 

Method: 

WP3683·2 
WP3683 
9/24199 

N7912·P99264 
CTO#68 
N/A 

EPA 8270 
Date Analyzed: 8/25/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

AO 8/19/99 8120199 8/23/99 DPD SW351 0 KRT 

Sample Method 

Result Units OF PQL PQl 

<10 ug/L 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ug/L 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ug/L 1.0 10 10 

<10 ug/L 1.0 10 10 
<10 ug/L 1.0 10 10 
<10 ug/L 1.0 10 10 
<10 ug/L 1.0 10 10 
<10 ug/L 1.0 10 10 
<10 ug/L 1.0 10 10 
<10 ug/L 1.0 10 10 
<10 ug/L 1.0 10 10 
<10 ug/L 1.0 10 10 
<10 ug/L 1.0 10 10 
52 % 1.0 
49 % 1.0 
49 % 1.0 

Page 1 of 1 
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"ienl: PAUL CALLIGAN 
Tetra Tech NUS 
1401 Oven Park Dr. 
Suite 102 
Tallahassee, FL 32308 

Proj.ID: CNC CHARLESTON 

Sample Description 

31GLM0601 

Compound 

BENZENE 
TOLUENE 
1,2-DIBROMOETHANE 
ETHYLBENZENE 
NAPHTHALENE 
MTBE 
TOTAL XYLENES 
DIBROMOFLUOROMETHANE 
• 2-DICHLOROETHANE-D4 

JLUENE-D8 
P-BROMOFLUOROBENZENE 

r<eport Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 
SDG: 
Report Date: 

PONo.: 
Project: 

% Solids: 

Melhod: 

WP3683-2 
WP3683 
9123i99 
N7912·P99264 
CTO#68 
NIA 

SW8260 
Date Analyzed: 8123/99 

Matrix Sampled Date Rec'd Date Ext. Dale Exl'd By Ext. Method Analyst 

AQ 8119/99 8/20/99 8123/99 KMC 5030 KMC 

Sample Melhod 
Result Units DF PQl PQL 

<5 ugiL 1.0 5 5 
<5 ug/L 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ug/L 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ug/L 1.0 5 5 
98 % 1.0 
95 % 1.0 
100 % 1.0 
101 % 1.0 

Page 1 of 1 

0000009 



4B 
SEMIVOLATILE ORGANICS METHOD BLANK SUMMARY EPA SAMPLE NO. 

Lab Name: Katahdin Analytical Services SDG No.: WP3683 
SBLK;082399A 

Lab File ID: Z1828 Lab Sample ID: SBLK;082399A 

Instrument ID: 5972-Z Date Extracted: 8/23/99 

GC Column: RTX-5 10: 0.25 (mm) Date Analyzed: 08/25/99 

Matrix: (soil/water) WATER Time Analyzed: 0:04 

Level: (Iow/med) LOW 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, LCS'S, MS AND MSD'S 

Client Lab Lab Date -Time 
Sample 10 Sample 10 Data File Injected Injected 

LCS;082399A LCS;082399A Z1832 8125199 1:23:00 PM 
LCSD;082399A LCSD;082399A Z1833 8125/99 2:12:00 PM 

31GLM0601 WP3683-2 Zl844 8125/99 10:58:00 PM 

FORM IVSV Page 1 
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/It Katahdin 
''''~I'II' \1 '[I\){I, 

,nl: PAUL CALLIGAN 
Tetra Tech NUS 
1401 Oven Park Dr. 

Sutte 102 
Tallahassee, FL 32308 

Proj,ID: CNC CHARLESTON 

Sample Description 

SBLK;082399A 

Compound 

NAPHTHALENE 
2-METHYLNAPHTHALENE 
ACENAPHTHYLENE 
ACENAPHTHENE 
FLUORENE 
PHENANTHRENE 
ANTHRACENE 
FLUORANTHENE 
~ENE 

..-NZO[A1ANTHRACENE 
CHRYSENE 
BENZO[B1FLUORANTHENE 
BENZO[K]FLUORANTHENE 
BENZO[A1PYRENE 
INOENO[I,2,3-C01PYRENE 
OIBENZ[A,H1ANTHRACENE 
BENZO[G,H,11PERYLENE 
NITROBENZENE-05 
2-FLUOROBIPHENYL 
TERPHENYL-014 

. Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 
SDG: 
Report Date: 

PO No,: 
Project: 
'!.Solids: 

Melhod: 

SBLK;082399A 
WP3683 
9/23/9; 

N7912-P99264 
CTO#6B 
N/A 

EPA 8270 
Date Analyzed: 8/25/99 

Matrix Sampled Date Rec'd Date Ext Date Ext'dBy Ext, Method Analyst 

AQ Bl23199 OPO SW3S1 0 KRT 

Sample Melhod 
Result Units OF PQl PQl 

<10 ugiL 1.0 10 10 
<10 ug/L 1.0 10 10 
<10 ug/L 1.0 10 10 
<10 ug/L 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
0:::10 ugfL 1.0 10 10 
<10 ug/L 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ug/L 1.0 10 10 
<10 ug/L 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ug/L 1.0 10 10 
<10 ug/L 1.0 10 10 
<10 ug/L 1.0 10 10 
46 % 1.0 
47 % 1.0 
79 % 1.0 

Page 1 of 1 
0000057 



Sample FileName 

LCS;082399A Z1832 

LCSD;082399A Z1833 

Katahdin Analytical Services 

LCS/LCSD Report 

Date Acquired Time inj Analyst Matrix 

8125199 13:23 KRT AQ 

8/25199 14:12 KRT AQ 

Method 

8270 

8270 

SpkAmt LCS Result LCSD Result LCS Rec LCSD Rec Rec. Limits 
Compound Name ugIL ugIL ugIL (%) (%) (%) 

2-METIIYLNAPHTHALENE 50 27.2 26.0 '54 '52 70-130 

ACENAPHTHENE 50 31.0 29.5 *62 *59 70-130 

ACENAPHTHYLENE 50 32.0 3004 '64 '61 70-130 

ANTHRACENE 50 39.1 35.7 78 71 70-130 

BENZO[A]ANTHRACENE 50 35.9 32.6 72 '65 70-130 

BENZO[A]PYRENE 50 34.8 31.7 70 '63 70-130 

BENZO[B]FLUORANTIIENE 50 34.2 30.1 '68 '60 70-130 

BENZO[G,H,I]PERYLENE 50 38.0 38.2 76 76 70-130 

BENZO[K]FLUORANTIIENE 50 41.0 36.1 82 72 70-130 

CHRYSENE 50 36.6 32.8 73 '66 70-130 

DlBENZ[A,H]ANTIlRACENE 50 35.0 35.5 70 71 70-130 

FLUORANTHENE 50 3304 31.3 '67 '63 70-130 

FLUORENE 50 32.4 30.6 '65 '61 70-130 

INDENO(I,2,3-CD]PYRENE 50 30.4 3304 '61 '67 70-130 

NAPHTHALENE 50 30.5 28.7 '61 '57 70-130 

PHENANTHRENE 50 34.8 32.1 70 '64 70-130 

PYRENE 50 43.7 36.8 87 74 70-130 

RPD = (Ies ree -Iesd ree) /[(Iesd rec +Icsd ree)/2] • 100 • Out of Limits 

RPD RPDLimit 
(%) (%) 

3.8 30 

5 30 
4.8 30 

9.4 30 

10 30 

10 30 

12 30 

0 30 

13 30 

10 30 

i.4 30 

6.2 30 

6.3 30 

9.4 30 

6.8 30 

9 30 

16 30 

1 
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4A 
VOLATILE ORGANICS METHOD BLANK SUMMARY EPA SAMPLE NO. 

VBLKQ23A 
Lab Name: Katahdin Analytical Services SDG No.: WP3683 

Lab File ID: 06436 Lab Sample ID: V8LKQ23A 

Date Analyzed: 08/23/99 Time Analyzed: 10:14 

GC Column: RTX-502 ID: 0.53 (mm) Heated Purge: (YIN) N 

Instrument ID: 5970-0 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, LCS'S, MS AND MSD'S 

Client Lab Lab ~ate Time 
Samp!e!O Sample 10 Data File Injected Injected 

LCSQ23A LCSQ23A Q6435 8123199 9:24:00 AM 
3OTL00101 WP3683-1 Q6444 BI23I99 3:39:00 PM 

31GLM0601 WP3683-2 Q6445 8123/99 4:18:00 PM 

FORMIVVOA Page 1 
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lvV\!~.~a hd ill 
\'"d,ll. 1\ -tIn!. , 

Client: PAUL CALLIGAN 
Tetra Tech NUS 
i 40-1 Oven Park Dr. 

Sufie 102 
Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

VBLKQ23A 

Compound 

BENZENE 
TOLUENE 
1,2-DIBROMOETHANE 
ETHYLBENZENE 
NAPHTHALENE 
MTBE 
TOTAL XYLENES 
DIBROMOFLUOROMETHANE 
1,2-DICHLOROETHANE-D4 
TOLUENE-D8 
P-BROMOFLUOROBENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 
SDG: 
Report Date: 

PONo.: 
Project: 
% Solids: 

Method: 

VBLKQ23A 
WP3883 
9123199 
N7912-P99264 
CTO#68 
NIA 

SW8260 
Date Analyzed: 8123199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext, Method Analyst 

AQ 8/23/99 KMC 5030 KMC 

Sample Method 
ResuH Units OF PQl PQL 

<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ug/L 1.0 5 5 
<5 ugiL 1.0 5 5 
93 % 1.0 
86 % 1.0 
101 % 1.0 
100 % 1.0 

Page 1 of 1 
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Lab File: Q6435 

Analyst: KMC 

Compound Name 
l,2·DIBROMOETIIANE 
BENZENE 
ETIlYLBENZENE 
MTBE 
NAt'hlriALEN~ 

TOLUENE 
TOTAL XYLENES 

Katahdin Analytical Services 

8260 LCS Recovery Sheet 

Sample ID: LCSQ23A 

Time Injected 9:24:00 AM 

SpikeAmt 
(ugIL) 

50 

50 

50 

50 

50 

50 

150 

Result 
(uz!L) 

53.8 

48.4 

57.9 

40.8 

so.o 
51.7 

164 

Date Run: 8123199 

Matrix:AQ 

Rec(%) 
108 

97 

116 

82 
100 

103 

109 

• Out of Limits 

Limits (%) 
60·140 

60·140 

60·140 

60·140 

60·140 

60·140 

60·140 

1 
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August 31, 1999 

Mr. Paul Calligan 

Tetra Tech Nus 

1401 Oven Park Dr., Suite 102 

Tallahassee, FL 32308 

RE: Katahdin Lab Number: 

Project ID: 
Project Manager: 

Sample Receipt DateCs): 

Dear Mr. Calligan: 

WP3429 

CNC Charleston 
Ms. Andrea I.Colby 

7/29/99 

Please fmd enclosed the following infonnation: 

'" Report of Analysis 

• Quality Control Data Summary 

• Chain of Custody 

.. Confumation 

Should you have any questions or comments concerning this Report of Analysis, please do not 
hesitate to contact the project manager listed above. This cover letter is an integral part of the ROA. 

We appreciate your continued use of our laboratory and look forward to working with you in the 
future. The following signature indicates technical review and acceptance of the data. 

Sincerely, 

KATAHDIN ANALYTICAL SERVICES 

g. . 31 ' q') 
Authorized SI ature Date 

340 County Road No.5 
P.O. Box 720, Wenbrook, ME 04098 
Tel: (207) 874·2400 m: (207) 775·4029 

http://lmahdinlab.mm 
210Wcst Road No.5, PonsmoUlh, NH 03801 
Td: (603) 431·5777 Fax: (603) 436-3356 

0000001 



APPENDIX E 

BORING LOG OF MONITORING WELL 
USED IN AQUIFER CHARACTERIZATION EVALUATION 



EnSa tel Allen & Hoshall Monitoring Well NBCC510001 

Project: Zone C - Navci Base 0Jar/es11X> Coordnales: 2313655.36 E. 377529.9988 N N 

Location: O1CYIeslcn. sc S<rface Elevation: 27.0 feel msI 
SIa'led al I!SOO IX> 4-4-95 TOC Elevation: 29./6 feet msI 
Coopieled al 1625 IX> 4-4-95 Depth 10 GrOllldwaler. fT.82 feel roc Measu-ed: 6-21-95 
[XiInQ Method: 4.25" ID (7.5" 00) HSA >ith Sf:lt spoon GrOllldwaier Elevation: 1/.34 feet msI 
[Xing CoIrpany: AIcnce EnwrnnenttJ T olal Wei Depth: 21 feet bgs 

Geologist: Peter Bayley Wei Screen: "10 21 feet bgs 

GEOLOGIC CESffiIPTION 

Surface conditions: soil and grass 

71 o 

~~--+---------------~--------------~24 
:.:,':.:. SP Sand: brown to orange-brown. very fine to fine, 

\ dry 10 damp, r 22.7 
~--~----------------~ 

2 71 o 
:,:.",,:,:, SP Sand: buff to white to brown, very fine to fine, 

\,-da_m_p_I_o _m_oi._I_, ______________ -'r -fl.7 

Sand: as above with very thin orange-brown 

3 83 o laminae in basal 3", damp to mOist, grading to r-l2.3 
dark brown, very fine sand, trace of silt. soft. 
wet. 

20-r - 4 58 o 
r· ... ,;.;".c..,· ... '=t· ,,::S"-P-h Sand: brown. very fine 10 fine. Irace of .i1t. sofl. _" 

~~ l~ 
':",':' 

r- 5 o : .... : ~ 100 

. ' .. :.'. SP Sand: brown to dark brown, very fine to medium, 
wet. r-5 

25-

30-

35 

40-

. 

WELL DIAGRAM 

1 

+ 
c 
'" '" u 
~ 

u 
> 
'" '0 .. 
q 
o 

'" c 

'" 

= 

r 

o 
'" , 
51 

1 
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APPENDIX F 

RBSL CALCULATION SPREADSHEETS 



Minimum Construction Worker RBSLs 

Dermal Incidental Ingestion Inhalation Minimum 
RBSL RBSL RBSL RBSL 
mglL mg/L mg/L mg/L 

BI~nzene 0.85 68.52 0.15 0.15 
TClluene 23.98 5677.78 5.38 5.38 
Ethylbenzene 6.05 2838.89 14.50 15.05 
Xlliene '102.33 56777.78 NA* 10:2.33 
Niiphthalene 1.63 1135,56 2.63 1.63 
MTBE 25.92 141.94 293.44 25.92 

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

Prepared By: ____________ _ Reviewed By: ____________ _ 



Construction Worker Inhalation RBSls 

Chemical Dalr Owater H aaeap a weal, e .. ew • e, Deff-cap Deff-s I 

cmil/s cmil/s cmJ/cmJ cm3/cmJ cmJ/cm cm IcmJ cm"/cm cm Icm cm Is cm"/s 
I 

Benzene 0.093 1.10E-05 2.26E-01 0.038 0.342 0.33 0.15 0.48 1.35E-05 1.01E-02 
Toluene 0.085 9'.40E-06 3.01E-01 0.038 0.342 0.33 0.15 0.48 1.Q7E-05 9.20E-03 
Ethvlbenzene 0.076 8.50E-OS 2.80E-01 0.038 0.342 0.33 0.15 0.48 9.85E-OS 8.22E-03 
Xylenes 0.072 a .. 50E-OS 2.78E-01 0.038 0.342 0.33 0.15 0.48 9.55E-OS 7.79E-03 
Naphthalene 0.072 9IAOE-OS 2.00E-03 0.038 0.342 0.33 0.15 0.48 5.79E-04 7.83E-03 
MTBE 0.102 1.05E_~Qi L-4.16E-02 __ ~O38 0.342 0.33 0.15 ~_O.48 3.90E-05 1.10E-02 

---- - --
Chemical hcap hv Oeff-ws Ualr oail' Lgw W VIFwamb TR {carc HI (nonc) 

cm cm cmi!/s cm/sec cm cm cm mglm.J/mg/l 

Benzene 5 117 3.18E-04 225 200 122 1500 1.97E-05 1.00E-OS NA 
Toluene 5 117 2.54E-04 225 200 122 1500 2.09E-05 NA 1 
Ethylbenzene 5 117 2.34E-04 225 200 122 1500 1.79E-05 NA 1 
Xylenes 5 117 2.27E-04 225 200 122 1500 1.72E-05 NA 1 
Naphthalene 5 117 5.17E-03 225 200 122 1500 2.83E-OS NA 1 
MTBE 5 117 8.79E-04 225 200 122 1500 9.99E-OS NA 1 

Chemical TR (carc) I HI (nonc) I BW::Ult 
AT Sfi (carc) RID (nonc) IRaiir EF ED RBSLalr H RBSLwater 

yr [mg/kg-dayr [mg/kg-dayJ m Id,lY day/yr yr rnglm em /cm mg/l 
Benzene 1.00E-OS NA 70 70 2.90E-02 NA 20 90 1 3.43E-02 2.26E-01 0.15 
Toluene NA 1 70 1 NA 1.14E-Ol 20 90 1 ·1.62E+00 3.01 E-Ol 5.38 
Ethylbenzene NA 1 70 1 NA 2.8SE-Ol 20 90 1 4.0SE+OO 2.80E-01 14.50 
Xylenes NA 1 70 1 NA NA' 20 90 1 NA' 2.78E-Ol NA' 
Naphthalene NA 1 70 1 NA 3.71E-04 20 90 1 5.27E-03 2.00E-03 2.S3 

~TBE NA 1 70 1 NA 8.60E-Ol 20 90 1 ·1.22E+Ol 4.16E-02 293.443 

"No inhalation reference dose is available for xylenes; therefore, no RBSL can be calculated for xylene. 



Construction Worker Inhalation RBSLs 

Chemical h" hv Deff-ws Uair aalr L W VF_mb TR care HI none 

om om em fs cmfsec om om om mgfm fmgfl 

Benzene 5 117 3.22E-04 225 200 122 1500 1.94E.(I5 1.00E-06 NA 
Toluene 5 117 2.6BE-04 225 200 122 1500 1.90E.(I5 NA 1 
Etn benzene 5 117 2.23E-04 225 200 122 1500 1.95E-05 NA 1 
X lenes 5 117 2.23E..Q4 225 200 122 1500 1.77E-05 NA 1 
Na hthoalene 5 117 6.55E-04 225 200 122 1500 B.77E-06 NA 1 

Chemical BWadult AT sn care RfD none IRair E' CO RBSLalr RBSLwater 

k. Y' (mglkg-day)" [mglkg-day) m Iday day/yr Y' mg/m mg/L 
Benzene 70 70 2.90E..Q2 NA 20 90 1 3.43E..Q2 1769.4 
Toluene 70 1 NA 1.14E-Q1 20 90 1 1.62E+OO B.51E+04 
ElI.- 'i""n,,"'I1O: 70 1 NA 2.66E-Qi 20 '" 1 4.06E+OO 2.0SE+05 
X lenea 70 1 NA NA" 20 90 1 NA" NA" 
Na hthalene 70 1 NA 3.71E-04 20 90 1 5.27E-03 6.00E+02 

-No inhalation reference dose is available for xylenes; therefore, no RBSl can be calculated for xylene. 



Volatilization Factor: Groundwater to Ambient Air (VFwamb) 

Chemical ".·D'.!r" .. '·JI""I!.f;y ~ eu 

cm"is cm"is cm"icm" cm ICul" clii~/clii" C'ii"tc,n~ 

Benzene 0.093 1.10E-05 2.20E-01 0.038 0.342 0.33 
Toluene 0.085 9.40E-06 2.60E-01 0.038 0.342 0.33 
Ethylbenzene 0.076 8.50E-06 3.20E-01 0.038 0.342 0.33 
Xylenes 0.072 8.50E-06 2.90E-01 0.Q38 0.342 0.33 
Naphthalene 0.072 9.40E-06 4.90E-02 0.038 0.342 0.33 

Chemical '. heap 0 ,AIV"o' 
,. 

""" ... ,.Ulolrt'\" .0 ,)flIljlrC .. " >; ;g~n;UiL 

em em em I. em/sec em em 
Benzene 5 117 3.22E-04 225 200 122 
Toluene 5 117 2.68E-04 225 200 122 
Ethylbenzene 5 117 2.23E-04 225 200 122 
Xylenes 5 117 2.23E-04 225 200 122 
Naphthalene 5 117 6.55E-04 225 200 122 

Chemical BWaduH "oAr]'" 
kg yr 

Benzene 70 70 2.90E-02 
Toluene 70 NA 1.14E-01 20 
Eth Ibenzene 70 NA 2.86E-01 20 
Xylenes 70 NA NA' 20 
Naphthalene 70 NA 3.71E-04 20 90 

Reference: American Society for Testing and Materials (ASTM). 1997. Standard Guide for 

Risk-Based Corrective Action Applied to Petroleum Release Sites Designation E 1739_95E1 

e~ 

c,n"tcm" 

0.15 
0.15 
0.15 
0.15 
0.15 

i~;L ;;;Wi1i'!;~i~ 

em 
1500 
1500 
1500 
1500 
1500 

'"'No inhalation reference dose is available for xylenes; therefore, no RBSLs can be calculated. 

= South Carolina value 
/-----j = Site-specific value or based on site-specific value 

= Calculated value 
= ASTM default value 

Value from EPA Integrated Risk Information System 
Assumptions for construction worker scenario 

eT 

cm'lcm' em Is em Is 

0.48 1.36E-05 1.01 E-02 
0.48 1.13E-05 9.20E-03 
0.48 9.39E-06 8.22E-03 
0.48 9.40E-06 7.79E-03 
0.48 2.92E-05 7.79E-03 

TRleare, HI (none) 
mg/m ImglL 

1.94E-05 1.00E-06 NA 
1.90E-05 NA 1 
1.95E-05 NA 1 
1.77E-05 NA 1 
8.77E-06 NA 1 

1769.4 
1.62E+OO 6.51E+04 
4.06E+OO 2.08E+05 

NA' NA" 
5.27E-03 6.00E+02 



Construction Worker Incidental Ingestion RBSLs 

BW AT IR ED EF TargE,t CSF oral Rfd oral RBSL 
k9 day Uday yrs days/yr Risk or HQ mg/L 

Benzene 70 25550 0.0·' 1 90 100E-06 2.90E-02 6.85E+01 
Toluene 70 365 0.0·' 1 90 1.0 NA 2.00E-01 5677.778 
Ethylbenzene 70 365 0.01 1 90 1.0 NA 1.00E-01 2838.889 
Xylene 70 365 0.0·' 1 90 1.0 NA 2.00E+00 56777.78 
Naphthalene 70 365 0.01 1 90 10 NA 4.00E-02 1135.556 
MTBE 70 365 0.01 1 90 1.0 NA 5.00E-03 141.9444 

Prepared By: ______________ _ Reviewed By: 



Construction Worker Dennal RIBSLs 

Kow MW Kp B '[event C b .. tevenl OAevent 
cmlh, unitless hr/event h' hr/evenl 

Benzene 199.5262315 78.1 0.11551543 0.392637855 2.87E-01 6.32E-01 6.03E-01 6.90E-Cl1 1 eq 3.3 
Toluene 537.0317964 92.1 0.259561335 0.958068292 3.44E-01 1.13E+OO 1.31E+OO 1.33E+OO 1 eq 3.2 
Ethylbenzene 1412.537545 106.2 0.569219802 2.256154884 4.13E-01 2.36E+OO 4.39E+00 1.70E+()0 1 eo 3.2 
Xylene· 1584.893192 106.2 0.638675123 2.531447415 4.13E-01 2.63E+OO 5.31E+00 1.72E+OO 1 eo 3.2 
Naphthalene 1995.262315 128.2 0.605452393 2.636638957 5.48E-01 2.73E+OO 5.69E+OO 2.29E+()0 1 eo 3.2 
MTBE 15.136 88.15 0.00769788 0.027797704 3.27E-01 3.52E-01 3.20E-01 7.85E-01 1 eq 3.3 

BW AT EV ED EF SA CSF derm Rfd derm Target RBSL RB:5L Factor A Factor 1 Factor 2 

kg day eventsfday yes dayslyr em' (mglkg-daVr' mg/kg-d.ay Risk or HQ mg/L mglL 
Benzene 70 25550 1 1 90 4500 2.99E-02 NA 1.00E-06 8.:52E-01 7.18E-01 0.78266 
Toluene 70 365 1 1 90 4500 NA 1.60E·01 1.0 2.40E+01 4.21E-01 

Ethylbenzene 70 365 1 1 90 4500 NA 9.70E-G2 1.0 6.05E+00 1.01 E+OO 
Xylene· 70 365 1 1 90 4500 NA 1.84E+OO 1.0 1.02E+02 1.13E+OO 
Naphthalene 70 365 1 1 90 4500 NA 3.20E-02 1.0 1.63E+00 1.24E+OO 
MTBE 70 365 1 1 90 4500 NA 5.00E-03 1.0 2.59E+01 1.22E-02 

* Kow and MW values for xylene, m-

Prepared By: ______ . _____ _ Reviewed By: ___________ _ 



APPENDIXG 
SOIL LEACHABILITY MODEL 



Site 31 Leachability 1011411999 4:43 PM 

IN-SITU SOIL RISK EVALUATION 

SOUTH CAROLINA 
Department of Hea!th and Environmental Control (DHEC) 

Site Data 
SITE ID# COUNTY Charleston 
FACILITY NAME Site 31, Building 760 
STREET ADDRESS Charleston Naval Complex, North Charleston, SC 

Soil Risk Evaluation Data 
Figure 

TPH 9600 mg/kg 
Soil % SAND (Estimated) 60 % 
Soil % CLAY (Estimated) 20 % 
Worst Case Benzene 0.01 mg/kg Cs 
Soil Analyses Toluene mg/kg Cs 

Ethylbenzene mg/kg Cs 
Xylenes mg/kg Cs 
Naphthalene 13.4 mg/kg Cs 
MTBE mg/kg Cs 

Natural Organic Carbon Content 3570 mg/kg foc 
Average Annual Recharge 25 cm Hw 
Distance from highest Soil 
Impact to water table 30 cm L 

Bulk Density of Soil 1.55 g/cc Bd 1 
Wetting Front Suction 12 cm Hf 2 
Soil Hydraulic Conductivity 5.60E-04 cm/sec Kf 3 
Porosity 0.47 decimal % <I> 4 
Residual Water Content 0.05 decimal % Wr 5 

List possible human exposure pathways from surface soil. 
Soil leaching to groundwater - utility trench 

Bold indicates site specific data 

IN-SITU SOIL RISK EVALUATION 



Site 31 Leachability 

SOIL LEACHABILITY MODEL FOR BENZENE 
RISK-BASED CORRECTIVE ACTION FOR PETROLEUM RELEASES 

SITE INFORMATION: 

REFERENCES: 

INPUT: 

(1) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Figure 1. 
(2) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Table 2. 
(3) SCDHEC, RBCA For petroleum Releases, June 1995, Appendix B, Input Parameters. 
(4) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Table 1. 
(5) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix S, Figure 2. 

(6) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Figure 3. 
(7) SCDHEC, RBCA For petroleum Releases, June 1995, Appendix e, Figure 4. 

(8) SCDHEC, RBCA Fer Petroleum Re!e3s~s. J:.mG 1995, Appendix e, FigUi6 5. 

coe Chemical of Concern 

Bd Soil Bulk Density (1) 
Crsbl Risk Based Screening Level 

Cs Concentration of COC in soil 
OAF Dilution/Attenuation Factor (2) 

foe Oiijiiiiic Caibon Content iii Soil (3) 

H' Henry's Law Constant (4) 
Hf Wetting front suction head (always negative) (5) 

Hw Average Annual Recharge (3) 

Kf Soil Hydraulic Conductivity (6) 
Koc SoillWater Partioning Coefficient (2) 

L Depth between soil sample with 

greatest COC concentration to groundwater. 

<I> Porosity (7) 
tl/2 Biodegradation "half life" (2) 

gtern3 

mg/q 
mg/kg 

unitlessl 

mgikg 

unitlessl 

cm 
em 

em/s 

mllgl 
cm 

unitless 

daysJ 
mg/kg TPH Total Petroleum Hydrocarbons, EPA Method 3550 

Wr Residual Water Content (8) volume fraction 

10/14/1999 4:43 PM 

BENZENE 
1.55 
0.15 
0.01 

8 
3510 

0.23 
-12 

25.00 
5.60E-04 

81 
30 

0.47 
16 

9600 
0.05 



Site 31 Leachability 10/14/1999 4:43 PM 

~ALCULATIONS: 

":quaticf! Set! - Determine soil pore water concentration resulting from physical partioning (Cw). 

Step 1 - Calculate the total organic carbon content (fcs) of the soil. 

les = (Ioe +TPH/1.724)·1E-6 = __ .,;0.,;.0.,;0.,;9,;,1 __ deeimal % 

Step 2 - Calculate the concentration of cae in soil pore water (Cw) directly in 
contact with the contaminate soil. 

Cw = CS'((Wr '1g/ee+Bd)/((Bd'Koe"fes)+Wr+((e-Wr)"H'))) = __ 0_'_01_2_4 __ mg/l 

Equation Set II - Determine the velocity of the soil pore water (Vw) 

Step 1 - Calculat~ the air filled poro~ity (I) in decimal percent. 

f = 0 - Wr = 0.42 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 = (flKf)'(L-((Hw-Hf)"(ln((Hw+L-Hf)/(Hw-Hf))))) = __ 6';';',;,O;;.23~_s.eonds 

Step 3 - Determine the ve!ociti of the water (VY!) in feet per year. 

Vw = (U30.48em/ft)/(tl31 ,SOO,OOOsee/year) = ___ S,.;,_14_8 ___ ftlyear 

Equation Set 111 - Determine the organic retardation effect (Vc) of the contaminant. 

Step 1 • Calculate the soil/water distribution coefficient (Kd) (mllg) for uncontaminated soil. 

Kd = Koe'loe'1E-6 =_......;0~.2;,;8,;,9.;.17;...._mllg 

Step 2 • Calculate the retardation effect of natural soil organic matter on COC migration. 

Ve = Vw/(1+((Bd'Kd)/e)) = __ .,;2;,.;,6.,;3,;,S __ ftlyear 

Equation Set IV - Determine biodegradation rates and provide final COC concentration (Cf) at depth of concern. 

Step 1 • Calculate the time (Tc) in days required for the coe to reach groundwater. 

Te ~ 36S daylyr"((U30.48em/ft)Ne) = ___ 0_._14 ___ days 

Stap 2 ~ Calculate estimated concentration of cae in the soil pore water (Cp) necessary to protect groundwater. 

Cp = 10"(109 (Crsbl)+((TC/2.3)"(0.693/t1/2))) = 0.1S09 mg/l 

COC concentration in soil pore water (Cp) is greater than concentration necessary to protect groundwater (ew), therefore the SSTL must 
be calculated. 



Site 31 Leachability 

Equation Set V - Calculate the Site Specific Target level (SSTl) for the COC in soil. 

Csstl for BENZENE 

in soil 

= Cp'DAF"«(Bd'Koc'fcs)+Wr+(F"'H"'ll/(Wr'1g/cc+Bd)) = 

PREPARED BY:. ____________________ __ 

Oate 

CHECKED BY: ____________________ __ 
Date 

10/14/1999 4:43 PM 

0.974928 mg/kg 



Site 31 Leachability 1011411999 4:43 PM 

IN-SITU SOIL RISK EVALUATION 

SOUTH CAROLINA 
Department of Health and Environmental Control (DHEC) 

Site Data 

SITE ID # 0 
FACILITY NAME Site 31, Building 760 

Instructions 
Provide results, separately, for each constituent in the worst case soil analysis. 

Data 
List Constituent: BENZENE 

(STEX, Napth.) Tab!e 

Bioremediation "half-life" 16 days t 1/2 1 

Soil/water partitioning coefficient 81 mllg Koc 1 
,,~~u.~ 

Equation Step 
Set 

I Total Organic Carbon Content 0.0091 decimai % f cs , , 
I I 

Leachate Concentration 0.012 mg/I Cw I 2 
Air Filled Porosity 0.42 decimal % f II 1 
Infiltration Rate Time 6,023 seconds t II 2 
Velocity of Water 5,148 ft/year Vw II 3 
SoillWater Distribution Coefficient 0.2892 ml/g Kd III 1 
Contaminant Percolation Rate 2,635 ft/year Vc III 2 
Time to Reach Groundwater 0.14 days Tc IV 1 
Concentration reaching Groundwater 0.1509 mg/I Cp IV 2 
Site Specific Target Level 0.9749 mg/kg C sst! V 

ConclUSions 

Does concentration of chemical of concern in soil exceed SSTL? NO 

Risk of Human Exposure due to contaminated soil. 
YES x NO 

IN-SITU SOIL RISK EVALUATION 



Site 31 Leachability 

SOIL LEACHABILITY MODEL FOR NAPHTHALENE 
RISK-BASED CORRECTIVE ACTION FOR PETROLEUM RELEASES 

SITE INFORMATION.'r _-,.,.-::-.,..,-_= ____________ , 
Site: Site 31, Building 760 

location: Charleston Naval Complex, North Charleston, SC 

REFERENCES: 

INPUT: 

(1) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Figure 1. 

(2) SCDHEC, RBCA For Petroleum Releases, June 1995. Appendix S, Table 2. 

(3) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix S, Input Parameters. 
(4) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix S, Table 1. 

(5) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix S, Figure 2. 
(6) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix R. Figure 3. 

(7) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix e, Figure 4. 
(8) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Figure 5. 

CDC Chemical of Concern NAPHTHALENE 
Bd Soil Bulk Density (1) g/cml 1.55 

Crsbl Risk Based Screening Level mg/q 1.63 

Cs Concentration of CDC In 5011 mg/kg 1l.4 

OAF Dilution/Attenuation Factor (2) unitlessl 8 

foc Organic Carbon Content in Soil (l) mglkg 3570 

H' l=I,m'i's; Law Constant (4j 
, 

unitlessl 0.002 

Hf Wetting front suction head (always negative) (5) em -12 

Hw Average Annual Recharge (3) em 25 

Kf Soil Hydraulic Conductivity (6) cm/s 0.0006 

Koc SoillWater Partioning Coefficient (2) ml/gl 1543 

L Depth between soil sample with em 30 

greatest COC concentration to groundwater. 

" Porosity (7) unitless 0.47 

t1/2 Biodegradation "half life" (2) daysl 48 

TPH Total Petroleum Hydrocarbons, EPA Method 3550 mg/kg 9600 
Wr Residual Water Content (8) volume fraction 0.05 

10/14/1999 4:43 PM 
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CALCULATIONS: 

Equation Set! • Determine soil pore water concentration resulting from physical partloning (ew). 

Step 1 - Calculate the total organic carbon content (fes) afthe soil. 

fes = (foe +TPHJ1.724)*1E-6 = 0.0091 decimal % 

Step 2 - Calculate the concentration of coe in soil pore water (ew) directly in 
contact with the contaminate soil. 

----

Cw = CS"«Wr *1g/cc+Bd)f«Bd*Koc"fcs}+Wr+«p-Wr)*H1H = __ ..;0;,;.;;,05:;... __ mg/l 

Equation Set II - Determine the velocity of the soil pore water (Vw) 

Step 1 - Calculate the air filled porosity (f) in decimal percent. 

f = e -Wr = 0.42 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 = (fIK~"(L-(Hw-Hm"('n(Hw+((L-H~I(Hw-H~))) = _~6;:';;,02:;3:....._seconds 

Step 3 - Determine the velocity of the water (Vw) in feet per year. 

Vw = (U30.48cm/ft)/(tl31,500,OOOsecJyear) = __ ..;5;,;'..;48:;... __ tuyear 

Equation Set III· Determine the organic retardation effect (Vel afthe contaminant. 

Step 1 - Calculate the soil/water distribution coefficient (Kd) (ml/g) for uncontaminated soil. 

Kd = Koc·foc*1 E.G = _.....:5,;;.5;,;O,;;85;;,':....._mI/9 

Step 2 - Calculate the retardation effect of natural soil organic matter on coe migration. 

Vc = Vw"('+((Bd"Kd)lo)) • __ ..;2,;;6;;,9 __ ft1yea, 
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Equation Set IV - Determine biodegradation rates and provide final COC concentration (Cf) at depth of concern. 

Step 1 - Caicuiate the time (Te) in days required for the COC to reach groundwater. 

Te = 365 daylyr*«U30.48cmlft)Nc) = __ .' •. 3;..4'--__ days 

Step 2 - Calculate estimated concentration of coe in the soil pore water (Cp) necessary to protect groundwater. 

Cp' 'O'lIog (Crsbl)+((Tc/2.3)"(0.S93ft1l2)))· __ .,,;;.s.;,S __ mgll 

coe concentration In soil pore water (ep) is greater than Crsbl, therefore the SSTL must be calculated. 

Equation Set V - Calculate the Site Specific Target Level (SSTl) for the COC in soil. 

Csstl for APHTHALENE 

in soil 

PREPARED By: __________ _ 

CHECKED BY: __________ _ 

= Cp*DAP(((Bd*Koc*fcs)+Wr+(P'H"'))/CWr*1g/cc+Bd)) = 182.025730 mg/kg 

Date 

Date 
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IN-SITU SOIL RISK EVALUATION 

SOUTH CAROLINA 
Department of Heaith and Environmenta! Control (DHEC) 

Site Data 

SITE 10# 0 
FACILITY NAME Site 31, Building 760 

Instructions 
Provide results, separately, for each constituent in the worst case soil analysis. 

Data 
List Constituent: NAPHTHALENE 
(BTEX, Napth.) Table 
Bioremediation "half-life" 48 days t 1t2 1 
Soil/water partitioning coefficient 1543 mltg Koc 1 

Results 
Equation Step 

Set 
Total Organic Carbon Content 0.0091 decimal % f cs I 1 
Leachate Concentration 0.047 mgtl Cw I 2 
Air Filled Porosity 0.42 decimal % f II 1 
Infiltration Rate Time 6,023 seconds t II 2 
Velocity of Water 5,148 ftlyear Vw II 3 
SoillWater Distribution Coefficient 5.51 mltg Kd III 1 
Contaminant Percolation Rate 269 ft/year Vc III 2 
Time to Reach Giound\Nater 1 days Tc IV 1 
Concentration reaching Groundwater 1.66 mgtl Cp IV 2 
Site Specific Target Level 182 mgtkg C sstl V 

Conclusions 

Does concentration of chemical of concern in soil exceed SSTL? NO 

Risk of Human Exposure due to contaminated soil. 
YES X NO 

IN-SITU SOIL RISK EVALUATION 
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