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Executive Summary 

Environmental Detachment Charleston (DET) performed a Contamination Assessment (CA) for 
the Navy at Building NS705 at the former Charleston Naval Base (NA VBASE). The CA was 
performed between 26 March 1998 and 24 April 1998 in response to contamination detected in 
soil samples taken during removal of an Underground Storage Tank (UST). 

The CA field activities included advancing six soil borings to the water table to assess the 
horizontal and vertical extent of potential hydrocarbon contamination in soil at the site and 
taking six surface soil samples from the area surrounding the former tank location to assess risk 
to site residents. A soil sample from each soil boring was analyzed for Polynuclear Aromatic 
Hydrocarbons (PAHs) and Benzene, Toluene, Ethylbenzene, and Xylene plus Naphthalene 
(BTEX +Naphthalene) Chemicals of Concern (COCs). The surface soil samples were submitted 
to an analytical analysis for PAH COCs only. CA field activities did not include activities to 
characterize groundwater at the site as the laboratory analysis of soil samples detected only one 
COC in one surface soil sample in excess of groundwater protection Risk Based Screening 
Levels (RBSLs). 

The results of the CA field investigation indicate no threat exists to groundwater or site residents 
at the former UST NS705 site. Surface soil at the former UST NS705 site does pose a potential 
threat to site residents. No COCs were detected above groundwater protection RBSLs in soil 
boring samples. In surface soil samples, one COC, Benzo(a)pyrene, in one sample was detected 
in a concentration exceeding residential soil ingestion RBSLs. 

Based on the findings of theCA of the former UST NS705 site, the Navy recommends removal 
of contaminated surface soil and replacing it with clean fill soil to eliminate potential risk to 
future site residents. 
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1.0 INTRODUCTION 

DET removed an UST at Building NS705 at the NA VBASE. Soil samples taken during UST 
removal contained contamination requiring further investigation. Southern Division Naval 
Facilities Engineering Command (SOUTHDIV) requested that DET prepare a Sampling and 
Analysis Plan (SAP) to investigate the site for the U.S. Navy. This Contamination Assessment 
Report presents the findings of the investigation and recommendations of the investigation to the 
South Carolina Department of Health and Environmental Control (SCDHEC) for review and 
approval. 

1.1 PURPOSE A field investigation was performed between 26 March 1998 and 24 April 
1998 at the former UST NS705 site to assess the horizontal and vertical extent of soil and 
groundwater contamination. The purpose of this report is to present the findings of this 
investigation and provide recommendations for remedial actions to be taken at the UST NS705 
site. 

1.2 SITE DESCRIPTION The NA VBASE is in the city ofNorth Charleston, on the west 
bank of the Cooper River in Charleston County, South Carolina. The developed portion of the 
NAVBASE occupies the west bank ofthe Cooper River starting at a boundary 2300 feet 
upstream ofNoisette Creek and ending at Shipyard Creek. The northern section of the 
NAVBASE (Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) 
Zones A, B, C and D) contains a mixture of warehouses, offices and former Navy housing areas. 
The central section of the NA VBASE (RFI Zones E and F) was occupied primarily by the 
controlled industrial area (CIA) of the former Naval shipyard and its associated offices and 
warehouses. The southern section ofthe NAVBASE (RFI Zones G, Hand I) along the Cooper 
River is occupied by piers, barracks, training buildings, offices, storehouses and fuel tanks which 
formerly supported naval vessels homeported at Charleston. The north bank of Shipyard Creek 
in the southern part of the base is largely undeveloped and consists of recreational areas and a 
large dredge spoil area. See Figure 1-1. 

The former UST NS705 site is in RFI Zone Bin the northern section ofthe NAVBASE. Zone B 
consists of a golf course and housing area located immediately south ofNoisette Creek. See 
Figure 1-2. Building NS705 is a single-family dwelling located in the western half of Zone B at 
97 Navy Way. Building NS705 is located at the top a hill on the west end ofNavy Way. The 
former UST location is on the east side of Building NS705. 

Two RFI Zone B monitoring wells are located near the former UST NS705 site. Shallow 
monitoring well NBCBGDB004 is located 15 feet south of the former tank site. Deep 
monitoring well NBCBGDB04D is located 30 feet southeast of the former tank site. 
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1.3 SITE BACKGROUND The UST at Building NS705 (SCDHEC Ground Water 
Protection Division (GWPD) Site Identification No. 17664) was a 280-gallon unregulated 
heating oil tank installed prior to 1957 and used until April 1996. The tank was constructed of 
steel and connected to Building NS705 by two W' copper lines. There were no recorded releases 
while the tank was in service. 

On 5 June 1996, the UST and its associated piping were removed. Residual used oil was 
collected from the UST and recycled. The tank and piping were reported to be in good condition 
with no visible holes or corrosion when removed. The UST was subsequently cleaned and cut 
up for recycling as scrap. Excavated soil was returned to the tank pit, after which the top of the 
excavation was filled to grade with clean fill. 

Two soil samples were taken at the base of the excavation before it was filled and analyzed for 
PAHs and BTEX +Naphthalene. Sample SPORT0068-1 taken at the south end ofthe -
excavation had PAH concentrations above SCDHEC RBSLs for benzo(a)anthracene, 
benzo(b )fluoranthene, benzo(k)fluoranthene and chrysene. It also contained matrix interferences 
which elevated PAH detection limits (DLs) above SCDHEC RBSLs for dibenzo(a,h)anthracene 
and naphthalene. Sample SPORT0068-2 had no detectable PAH concentrations. See Figure 1-3. 

No groundwater was encountered while removing UST NS705. 

1.4 SCREENING LEVELS FOR SOIL AND GROUNDWATER Where provided, RBSLs 
from Appendix B ofSCDHEC Risk-Based Corrective Action for Petroleum Releases (RBCA) 
dated June 20, 1997 were used in the preparation of this report. For COCs not listed in the 
RBCA, screening levels were obtained from other sources, including Soil Screening Levels 
(SSLs) and tap water Risk Based Concentrations (RBCs) from the Soil Corrective Action Plan 
(SCAP) dated January 28, 1997, soil ingestion RBCs from the United States Environmental 
Protection Agency (USEP A) Region III RBC Table dated April 1, 1998, Maximum Contaminant 
Levels (MCLs) from the Safe Drinking Water Act (SDW A) and generic SSLs from the EPA Soil 
Screening Guidance: Technical Background Document dated May 1996. A table of the RBSLs 
used to prepare this document and their sources is included as Appendix E. 

1.5 USE OF RFI DATA The NAVBASE is the site of an ongoing RFI; the UST NS705 
location is in Zone B of the RFI. Data t<ik:en as part of the RFI, including geological information, 
hydrogeological information, well drilling logs and groundwater sampling data was used in the 
preparation of this report. 

1.6 INITIAL ABATEMENT AND INTERIM REMEDIAL ACTION No initial 
abatement or interim remedial actions were taken at the UST NS705 site. 
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2.0 SITE GEOLOGY AND HYDROGEOLOGY 

2.1 GEOLOGY Based on information provided in the Draft Zone I RCRA Facility 
Investigation Report, NA VBASE Charleston, dated January 1996, Charleston, South Carolina, is 
located in the southern Atlantic Coastal Plain. The surficial geology of the region consists of the 
Quaternary-age sands, silts and clays of the Wando Formation. Below the Wando Formation are 
the Oligicene-age Ashley Formation and the Eocene-age Parkers Ferry and Harleyville 
Formations, known collectively as the Cooper Group. Below the Cooper Group is the Eocene­
age Santee Limestone. 

At the NAVBASE, the upper surface of the Ashley Formation is an erosional surface ranging 
from 35 feet to 77 feet below the ground surface (bgs). Overlaying the Ashley Formation is the 
Wando Formation, which at the NAVBASE typically consists of upper and lower sand layers 
divided by a layer of"marsh clay". The surface contours of the NAVBASE area were 
extensively changed by fill operations during the base's life, particularly in the lower portion of 
the NA VBASE, which was originally tidal marsh. 

2.2 HYDROGEOLOGY 

2.2.1 Regional (Excerpted from Ensafe/ Allen & Hoshall, Draft Zone I RCRA Facility 
Investigation Report NAVBASE Charleston, dated January 1996.) Groundwater occurs under 
water table or poorly confined conditions within the Pleistocene deposits overlying the Ashley 
Formation. Transmissivities in the Pleistocene aquifer are generally less than 1,000 square feet 
per day (ft2/day) and well yield are variable, ranging from 0 to 200 gallons per minute (gpm). 
This groundwater contains high concentrations of iron and is commonly acidic at shallow depth 
(Park, 1985). 

The Cooper Group is hydrogeologically significant mainly because of its low permeability. In 
most locales, its sandy, finely granular limestones produce little or no water and act as confining 
material that produces artesian condition in the underlying Santee Limestone. 

2.2.2 Site Specific. From lithologic cross-sections in the Draft Zone I RFI Report dated 
January, 1996, above the Ashley Formation in Zone I are two sand layers divided by a clay layer 
described_ as "marsh clay" in the RFI Reports. (Vertical hydraulic conductivity of the Ashley 
Formation beneath the NAVBASE was measured as 0.0027 feet per day (ftlday) during the Zone 
H RFI and the vertical hydraulic conductivity of the marsh clay layer was measured as 0.001 
ftlday during the Zone I RFI.) The Ashley Formation acts as a lower confining layer, while the 
marsh clay functions as an aquitard separating the upper and lower sand layers. At the 
NA VBASE, rainwater absorbed into the ground will flow downward to the marsh clay and then 
flow toward a discharge point into a body of surface water. 

The former Building NS705 UST site is approximately 1400 feet from the Cooper River. Based 
on potentiometric maps included in the final Zone B RFI Report dated November 21, 1996, 
ground water in the surficial aquifer beneath the former UST location flows in a southeast 
direction. From the drilling log for the nearby shallow monitoring well (NBCBGBD004), the 
depth to groundwater is estimated to be 21 to 22 feet bgs. 
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2.3 SURFACE HYDROGEOLOGY Parts of the southern portion of the NA VBASE are 
drained by Shipyard Creek while some northern areas are drained by Noisette Creek. The 
drainage basins ofboth waterways include areas other than NAVBASE. These waterways are 
tributaries of the Cooper River. Surface drainage over the remainder ofNAVBASE flows 
directly into the Cooper River, which discharges into Charleston Harbor. Surface drainage at the 
former UST NS705 site is downhill to catch basins and a cleanout which carry water to storm 
drains emptying into the Cooper River. 
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3.0 CONTAMINATION ASSESSMENT ACTIVITIES 

3.1 SOIL SAMPLE COLLECTION PROGRAMS 

3.1.1 Soil Boring Program A soil boring program was performed at Quarters Building NS705 
to assess the horizontal and vertical extent of hydrocarbon contamination in the vadose zone at 
the site. A total of six soil borings were advanced toward the water table using a hollow stem 
auger. Samples were collected using stainless steel hand augers lowered through the center of 
the hollow stem auger. Figure 3-1 shows soil boring locations. 

The execution of the soil boring program differed from that proposed in the Sampling and 
Analysis Plan- USTNS705, dated July 15, 1997 in two respects. First, the locations ofthe soil 
borings were relocated as needed to avoid obstructions and provide clearance for the drill rig 
used to perform the borings. The second change is that soil samples were taken at two foot 
intervals from the ground surface to the water table only -in the initial boring NBCT705 SO 1. 
Because oflimited numbers of hand augers available, in the subsequent borings NBCT705S02 
through NBCT705S06, soil samples were collected at two foot intervals between the surface and 
a depth of ten feet, and at four foot intervals between ten feet deep and the water table. 

Soil samples collected during the soil boring program were to be numbered using a system where 
the last two digits of the sample number indicated the sampling interval from which the sample 
was taken. All the personnel collecting soil samples and numbering the samples for the chain-of­
custody records had participated in soil sampling during other CAs. However, some of these 
personnel had not previously prepared chain-of-custody records and had not been briefed on the 
numbering system. As a result, the last two digits of the soil sample numbers assigned during 
this CA were inconsistent and in one case, NBCT705S030 108, were unrelated either to the actual 
sample depth or the sampling interval. To avoid potential chain-of-custody questions, no attempt 
was made to correct soil sample numbers once assigned. Soil sample depths are shown 
accurately on the soil boring logs contained in Appendix A. 

The general technical approach applied to soil borings at the UST NS705 site was to collect 
samples from the underlying soils. Soil samples were screened in the field by performing 
headspace analysis using an organic vapor analyzer (OVA) equipped with a flame ionization 
detector (fiD). No effort was made to evaluate the possible presence of methane by utilizing a 
charcoal filter. The soil sample from each boring with the greatest OVA headspace analysis was 
submitted to an analytical laboratory to determine the relative concentrations of fuel oil 
contaminants in the soil. Where all samples from a soil boring had a "zero" headspace analysis, 
the sample taken at a depth closest to groundwater level was submitted for laboratory analysis. 
One characterization (source area) sample was collected from a boring at the approximate 
location where contaminants were found during tank removal. Delineation or "clean" borings 
were made around a perimeter outside the suspected extent of contamination. 

The OVA used to monitor soil samples was calibrated daily against a methane standard to ensure 
that the OVA was functioning properly. 
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3.1.2 Surface Soil Sampling Program Because of the current and potential future use of the 
site as residential, a surface soil sampling program was performed at the former UST NS705 site 
to assess risk to residents. A total of six surface soil samples were collected surrounding the tank 
removal excavation using stainless steel hand augers. Due to elevated P AH levels in one of the 
four planned samples, two additional samples were taken to determine the extent of 
contamination. 

3.1.3 Sampling Equipment Decontamination All soil sampling equipment was 
decontaminated before and after each use to prevent incidental cross-contamination of the soil 
samples. Except for the hollow stem auger, decontamination was performed at the DET 
decontamination station in the NAVBASE Building 25. The decontamination procedure 
consisted of the following steps in order: a wash with a detergent/water solution, a potable water 
rinse, a deionized water rinse, a rinse with pesticide grade isopropyl alcohol and a second 
deionized water rinse. Once decontaminated, hand augers were wrapped in aluminuin foil to 
prevent contamination of the augers before use. 

The hollow stem auger was decontaminated at the decontamination pad located adjacent to 
NA VBASE Building 1656 as specified in the Environmental Detachment Charleston Sampling 
Plan, dated June 16, 1997. 

3.2 MONITORING WELL INSTALLATION PROGRAM 

The Sampling and Analysis Plan- UST NS705, dated July 15, 1997, proposed that two 
temporary monitoring wells be installed at the former UST NS705 site. However, as the soil 
boring program of section 3.1.1 failed to detect any COC above groundwater protection RBSLs 
(see section 4.2), no monitoring well installation program was undertaken at the former UST 
NS705 site. However, the results of sampling performed in the nearby RFI monitoring wells 
NBCBGDB004 and NBCBGDB04D are discussed in section 4.3 below. 

3.3 SAMPLING AND ANALYSIS PROGRAM 

3.3.1 Soil Sampling Program Confirmatory laboratory analyses were performed on soil 
samples collected from the former UST NS705 site to document soil quality at the site. The 
samples "Yere collected between 26 March 1998 and 24 April 1998. 

Sample NBCT705S020122 was a characterization (source area) sample taken from a depth of22 
feet bgs at the water table below the approximate location where contamination was detected 
during UST removal. 

Delineation or "clean" samples were collected from five soil borings numbered NBCT705S01 
and NBCT705S03 through NBCT705S06 surrounding the former tank location. Based on 
potentiometric maps contained in the Zone B RFI Report, sample NBCT705S01 was collected 
upgradient of the former tank location and samples NBCT705S03 through NBCT705S06 were 
collected downgradient of the former tank location. 

3-2 



Surface soil samples were taken from sampling locations NBCT705S07 through NBCT705S12 
immediately outside the comers of the UST excavation. 

All soil samples were collected as grab samples. Samples for volatile analysis were immediately 
packed in appropriate laboratory containers that were then packed on ice to minimize 
volatilization of the potential contaminants. Samples for semi volatile analysis were immediately 
packed and set aside to wait headspace analysis. For each soil boring, separate samples for 
volatile and semivolatile analysis were collected and identified for all depth intervals before 
OVA headspace analysis was performed. After headspace analysis was performed and the 
results recorded, the samples from the interval with the greatest headspace analysis were 
retained, packed on ice, for laboratory analysis, with all other samples being returned to the 
boring from which they were taken. 

Soil samples were shipped to a SCDHEC-approved contract laboratory for analysis. ·site soil 
samples were handled and additional Quality Assurance/Quality Control samples prepared as 
required by the RFI Final Comprehensive Sampling and analysis Plan (CSAP), dated August 30, 
1994. Chain of custody records are contained in Appendix B. 

Since the removed UST NS705 contained fuel oil, soil samples from the soil boring program 
were analyzed for the parameters listed for Diesel or Kerosene in Table 1 of the RBCA. Volatile 
samples were analyzed for BTEX +Naphthalene; semi volatile samples were analyzed for P AHs. 
Samples from the surface soil sampling program were analyzed for PAHs only, on the premise 
that volatile COCs would have evaporated from the sandy soil in the interval (June, 1996 to 
March, 1998) between UST removal and the sampling program. 
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Soil Boring 
Number 

NBCT705S01 
NBCT705S02 
NBCT705S03 
NBCT705S04 
NBCT705S05 
NBCT705S06 
NBCT705S07 
NBCT705S08 
NBCT705S09 
NBCT705S10 
NBCT705S11 
NBCT705S12 

Table 3-1 
Survey Data for Soil Borings 

Quarters Building NS705 
97NavyWay 

North Charleston, South Carolina 

South Carolina State Plane Coordinates 

North 
377829.84 
377817.44 
377811.83 
377811.32 
377821.07 
377791.61 
377819.69 
377825.29 
377824.65 
377820.88 
377819.88 
377821.23 

3-4 

East 
2316599.31 
2316604.97 
2316606.45 
23166-'14.22 
2316622.55 
2316609.03 
2316600.23 
2316600.24 
2316605.74 
2316607.35 
2316606.31 
2316608.85 

Ground Elevation 
(ft. msl) 

24.87 
24.62 
24.21 
23.83 
23.70 
23.18 
24.50 
24.81 
24.47 
24.47 
24.55 
24.61 
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4.0 CONTAMINATION ASSESSMENT FINDINGS 

4.1 POTABLE WATER WELL/SENSITIVE RECEPTOR SURVEY There are no 
potable water wells on the NAVBASE. The former UST NS705 site is located more than 1/4 
mile inside the NAVBASE boundary, therefore no potable water wells are within a 114 mile 
radius of the UST NS705 site. The nearest potential receptors, a storm drain cleanout west of the 
site and catch basins northeast and southeast of the site, empty into the Cooper River through 
outfall numbers 19, 20 and 21 as shown in Charleston Naval Shipyard Public Works Drawing 
H409-72- Storm Drainage Area No.2. Most surface runoff from the former UST NS705 will 
drain to Cooper River through the catch basin southeast of the site that empties into the Cooper 
River through outfall number 20. 

4.2 SOIL CONTAMINATION 

4.2.1 Soil Vapor Monitoring Results As discussed in subsection 3 .1.1, a total of six soil 
borings were advanced toward the water table at the former UST NS705 site to help define the 
horizontal and vertical extent of contamination at the site. The borings were designated 
NBCT705S01 through NBCT705S06. As the borings were advanced, the soils were screened 
for hydrocarbon vapors at two-foot intervals using an OVA. 

The results of the soil vapor monitoring at the UST NS705 site provided no useful analytical 
information. The highest OVA reading was for the source area at boring NBCT705S02. This 
reading was 4.7 parts per million (PPM) at a depth of22 feet bgs downgradient of the former 
tank location. The next highest reading NBCT705S01, upgradient of the former tank location, 
was 3.0 PPM at a depth of24 feet bgs. The remaining OVA readings were downgradient ofthe 
former tank location at NBCT705S03 (2.3 PPM at 10 feet bgs), NBCT705S05 (1.0 PPM at 18 
feet bgs), NBCT705S04 (0.9 PPM at 10 feet bgs), and NBCT705S06 (0.0 PPM at all depths). 
Figure 4-1 is a soil vapor map of the site showing the boring locations the maximum OVA 
readings detected in the soils from these borings and the sample depths from which the 
maximum OVA readings were detected. 

4.2.2 Soil Sampling Results 

4.2.2.1 S_oil Boring Sampling Results Laboratory analysis was performed on a sample from a 
single depth interval in each of the soil borings NBCT705S01 through NBCT705S06. For 
borings NBCT705S01 through NBCT705S05, the analysis was performed on samples from the 
depth interval with the highest OVA reading. For boring NBCT705S06 which had 0.0 PPM 
OVA readings at all depths, the sample taken at the water table was analyzed. The analyses were 
performed to confirm the soil vapor monitoring results and determine the horizontal and vertical 
extent of soil contamination at the former UST NS705 site. In each case, samples were analyzed 
for PAHs and BTEX +Naphthalene. 
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Soil vapor monitoring results were too low to indicate the presence of petroleum hydrocarbon 
vapors. The only petroleum hydrocarbon COC detected in the former UST NS705 site soil 
borings was detected in one sample taken from the 22-foot depth interval. Naphthalene was 
detected in sample NBCT705S02. The detected Naphthalene concentration (0.001 milligram per 
kilogram (mg/kg)) was less than one percent of the 0.200 mg/kg SCDHEC groundwater 
protection RBSL. All other BTEX +Naphthalene and P AH concentrations were non-detectable. 
Figure 4-2 illustrates the analytical results for soil boring samples and the surface soil samples of 
section 4.2.2.2 below. Table 4-1 summarizes the analytical results of the soil-boring program. 
Copies of the analytical reports are contained in Appendix C. 

4.2.2.2 Surface Soil Sampling Results Laboratory analysis was performed on six surface soil 
samples taken from the soil surrounding the UST excavation. The results of the analysis are 
presented in Table 4-2. Sample NBCT705Sl0 contained a concentration ofBenzo(a)pyrene 
above SCDHEC Residential Ingestion/Dermal Contact RBSLs and USEP A residential soil 
ingestion RBCs. This sample also contained concentrations ofBenzo(a)anthracene, 
Benzo(b )fluoranthene, Chrysene, Fluoranthene, Phenanthrene, and Pyrene below SCDHEC 
Residential Ingestion/Dermal Contact RBSLs and USEP A residential soil ingestion RBCs. 
Subsequently, samples NBCT705Sll0101 and NBCT705S120101 were taken within a three foot 
radius of sample NBCT705S 10 to delineate the area of contamination above RBSLs. P AHs 
were not detected in these samples. Figure 4-3 illustrates the analytical results for surface soil 
samples. Copies of the analytical reports are contained in Appendix C. 

4.3 RFI GROUNDWATER SAMPLING NEAR UST NS705 SITE: Groundwater 
samples from RFI monitoring wells NBCBGDB004 and NBCBGDB04D were analyzed for 
Volatile Organic Chemicals (VOCs) and Semi-Volatile Organic Chemicals (SVOCs) in June 
1996 and October 1996. No COCs sought during this CA (BTEX, Methyl Tert-Butyl Ether 
(MTBE), or P AHs) were detected in any groundwater sample taken on either occasion. 
Validated analytical data from the RFI monitoring well sampling is contained in Appendix D. 
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Table 4-1 Analytical Results for Soil Samples 

Former UST NS705 Site 
97 Navy Way, North Charleston SC 

SAMPLE NUMBER NBCT705S010124 NBCT705S020122 NBCT705S030108 NBCT705S040105 NBCT705S050109 

Associated Trip Blank SPORT0635-1 SPORT0638-1 SPORT0638-1 SPORT0641-1 SPORT0641-1 

ANALYTE: RBSLs 

GW PROTECTION 
Benzene 0.007 mg/kg ND ND ND ND ND 
Ethylbenzene 1.500 mg/kg ND ND ND ND ND 
Toluene 1.700 mg/kg ND ND ND ND ND 
Xylenes (total) 44.000 mglkg ND ND ND ND ND 
Naphthalene 0.200 mg/kg ND 0.001 mg/kg ND ND ND 

Acenaphthene 20.000 mg/kg ND ND ND ND ND 
Acenaphthylene 20.000 mglkg ND ND ND ND ND 

~ 

0> Anthracene 430.000 mglkg ND ND ND ND ND 
Benzo(a)anthracene 0.700 mg/kg ND ND ND ND ND 
Benzo(a)pyrene 4.000 mg/kg ND ND ND ND ND 
Benzo(b)fluoranthene 0.660 mg/kg ND ND ND ND ND 
Benzo(ghi)perylene 98.000 mg/kg ND ND ND ND ND 
Benzo(k)fluoranthene 4.600 mglkg ND ND ND ND ND 
Chrysene 0.660 mg/kg ND ND ND ND ND 
Dibenzo(a,h)anthracene 2.600 mg/kg ND ND ND ND ND 
Fluoranthene 98.000 mg/kg ND ND ND ND ND 
Fluorene 16.000 mg/kg ND ND ND ND ND 
lndeno(1 ,2,3-c,d)pyrene 35.000 mglkg ND ND ND ND ND 
Naphthalene 0.200 mg/kg ND ND ND ND ND 
Phenanthrene 98.000 mg/kg ND ND ND ND ND 
Pyrene 140.000 mg/kg ND ND ND ND ND 

NO - Non-Detect GW - Groundwater 
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Table 4-1 Analytical Results for Soil Samples 

Former UST NS705 Site 
97 Navy Way, North Charleston SC 

SAMPLE NUMBER NBCT705S060111 

Associated Trip Blank SPORT0641-1 

ANALYTE: RBSLs 

GW PROTECTION 
Benzene 0.007 mg/kg ND 
Ethylbenzene 1.500 mg/kg ND 
Toluene 1.700 mglkg ND 
Xylenes (total) 44.000 mg/kg ND 
Naphthalene 0.200 mg/kg ND 

Acenaphthene 20.000 mg/kg ND 
Acenaphthylene 20.000 mg/kg ND 
Anthracene 430.000 mg/kg ND 
Benzo(a)anthracene 0.700 mg/kg ND 
Benzo(a)pyrene 4.000 mg/kg ND 
Benzo(b)fluoranthene 0.660 mg/kg ND 
Benzo(ghi)perylene 98.000 mg/kg ND 
Benzo(k)fluoranthene 4.600 mg/kg ND 
Chrysene 0.660 mg/kg ND 
Dibenzo(a, h)anthracene 2.600 mg!kg ND 
Fluoranthene 98.000 mg/kg ND 
Fluorene 16.000 mg/kg ND 
lndeno(1 ,2,3-c,d)pyrene 35.000 mg/kg ND 
Naphthalene 0.200 mg/kg ND 
Phenanthrene 98.000 mg/kg ND 
Pyrene 140.000 mg/kg ND 

ND - Non-Detect GW - Groundwater 
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Table 4-2 Analytical Results for Surface· Soil Samples 
Former UST NS705 Site 
97 Navy Way, North Charleston SC 

SAMPLE NUMBER NBCT705S070101 NBCT705S080101 NBCT705S090101 NBCT705S100101 NBCT705S110101 

Associated Trip Blank 

ANALYTE: 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a}pyrene 

Benzo(b)fluoranthene 

Benzo(ghi}perylene 

Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

Fluoranthene 

Fluorene 

lndeno(1 ,2,3-c,d)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

NO - Non-Detect 

RBSLs 

SOIL INGESTION 

4700.000 mglkg 

4700.000 mg/kg 

23000.000 mg/kg 

0.880 mg/kg 

0.088 mg/kg 

0.880 mg/kg 

31 00.000 mglkg 

8.800 mg/kg 

88.000 mg/kg 

0.088 mg/kg 

3100.000 mg/kg 

3100.000 mg/kg 

0.880 mg/kg 

3100.000 mg/kg 

3100.000 mg/kg 

2300.000 mg/kg 

Bold Text- exceeds Soil Ingestion RBSL 

SPORT0645-1 SPORT0645-1 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

1 - Exceeds 0.660 mg/kg Groundwater Protection RBSL for Benzo(b)Fiuoranthene 

SPORT0645-1 SPORT0645-1 SPORT0675-1 

NO NO NO 

NO NO NO 

NO NO NO 

NO 0.519 mg/kg NO 

NO 0.303 mg/kg NO 

NO 0. 736 mg/kg 1 NO 

NO NO NO 

NO NO NO 

NO 0.511 mg/kg NO 

NO NO NO 

NO 1.250 mg/kg NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO 0.540 mg/kg NO 

NO 0.705 mg/kg NO 
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Table 4-2 Analytical Results for Surface· Soil Samples 
Former UST NS705 Site 
97 Navy Way, North Charleston SC 

SAMPLE NUMBER 

Associated Trip Blank 

ANALYTE: 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(ghi)perylene 

Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

Fluoranthene 

Fluorene 

lndeno(1 ,2,3-c,d)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

NO - Non-Detect 

RBSLs 

SOIL INGESTION 

4700.000 mg/kg 

4700.000 mglkg 

23000.000 mg/kg 

0.880 mg/kg 

0.088 mg/kg 

0.880 mg/kg 

3100.000 mg/kg 

8.800 mglkg 

88.000 mg/kg 

0.088 mglkg 

3100.000 mglkg 

3100.000 mg/kg 

0.880 mg/kg 

3100.000 mg/kg 

3100.000 mg/kg 

2300.000 mg/kg 

NBCT705S120101 

SPORT0675-1 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 



5.0 CONTAMINATION ASSESSMENT CONCLUSIONS 

The contamination assessment of the former UST NS705 detected low levels of contamination 
which do not threaten groundwater at the site but which may threaten the health of site residents. 
The following paragraphs summarize the conclusions of this contamination assessment 
investigation. 

• Subsurface soil at the former UST NS705 site is not a threat to groundwater quality. No 
COCs were detected above groundwater protection RBSLs in the six soil boring samples. 
Analysis of the sample taken from the boring made at the approximate location where COCs 
were found during UST removal failed to detect any COCs except a negligible (0.001 mg/kg) 
concentration of Naphthalene at the water table. 

• Surface soil at the former UST NS705 site is a potential threat to future site residents The 
presence ofCOCs in surface soil sample NBCT705S100101 suggests that an area of 
minimally contaminated surface soil exists. All COCs were below groundwater protection 
RBSLs or SSLs except for Benzo(b )fluoranthene. The Benzo(b )fluoranthene concentration 
slightly exceeded SCDHEC groundwater protection RBSL, but did not exceed the SCDHEC 
RBSL for Ingestion or Dermal Contact with Surficial Soil and USEPA Region III residential 
soil ingestion RBC. All COCs were below the SCDHEC RBSL for Ingestion or Dermal 
Contact with Surficial Soil and USEP A Region III residential soil ingestion RBC except 
Benzo(a)pyrene. The Benzo(a)pyrene concentration exceeded the SCDHEC RBSL for 
Ingestion or Dermal Contact with Surficial Soil and USEP A Region III residential soil 
ingestion RBC but did not exceed the SCDHEC groundwater protection RBSL. Two nearby 
surface soil samples NBCT705Sll0101 and NBCT705S120101 had no detectable COCs. 
Surface soil at immediately surrounding NBCT705S100101 is a potential threat to future site 
residents. The area of the threat is probably limited to within the less than three foot radius at 
which NBCT705Sll0101 and NBCT705S120101 were taken. 

• Groundwater has not been affected by the former UST NS705 site nor is groundwater 
threatened by the site. No COCs were detected in groundwater samples taken from RFI 
monitoring wells within 30 feet of the former UST NS705 site. No COCs were detected in 
any soil boring samples in excess of groundwater protection RBSLs. Based on these 
subsurface soil results, groundwater was not characterized at the former UST NS705 site 
during the CA. The only detection of a COC in excess of groundwater protection RBSLs 
wad (Benzo(b)fluoranthene) in surface soil sample NBCT705S100101. Given the limited 
size ofthe affected area (see paragraph immediately above) and the depth to groundwater (21 
to 22 feet based on the drilling log for shallow monitoring well NBCBGBD004), the threat 
this COC presents to groundwater quality is negligible. 
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6.0 RECOMMENDATIONS 

Based on the findings of the Contamination Assessment of the former UST NS705 site, the Navy 
recommends remediation at the site consisting of removal of contaminated surface soil and 
replacing it with clean fill soil to eliminate potential risk to future site residents. The soil 
recommended for removal consists of soil within a five foot horizontal radius of the location of 
surface soil sample NBCT705S100101 down to a depth of 18 inches. This area extends beyond 
the limits of the contaminated area as defined by Samples NBCT705211 0101 and 
NBCT705S120101 to ensure the removal of all contaminated surface soil. 
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7.0 PROFESSIONAL REVIEW CERTIFICATION 

The contamination assessment contained in this report was prepared using sound engineering 
principles and judgement. This assessment is based on the field investigation and associated 
information detailed in this report. If conditions different from those described are discovered, 
the undersigned engineers should be notified to evaluate any effect on the assessment in this 
report. This Contamination Assessment was developed for the former UST site located at the 
former Charleston Naval Base Quarters Building NS705, 97 Navy Way, North Charleston, SC 
and applies only to that site. 

PREPARER: s~ 
Project Engineer 

REVIEWER: 
C. F. Militzer PE 
PE South Carolina No. 117368 

7-16-JY 
Date 
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ENVIRONMENTAL DETACHMENT 
CHARLESTON 

SOIL BORiNG LOG 

LOCATION OF BORING: QUARTERS BUILDING 705 START FINISH 
97 NAVY WAY WATER LEVEL 1 24' BGS TIME TIME 
NORTH CHARLESTON SD 29405 1500 1330 1500 

EASTING: I231 6599.31' NORTHING: 1377829.84 DATE 1 26-Mar-98 DATE DATE 

ELEVATION: 124.87' MSL CASING DEPTH / 26-Mar-98 26-Mar-98 

r SURFACE CONDITIONS: SANDY SOIL, SPARSE GRASS 

JOB ORDER: T-SAP 705 

DRILLING METHOD: DRILL RIG 

W/ 6 HOLLOW STEM AUGER 

SAMPLING METHOD: GRAB 

CLIENT: SOUMDlV 

BORING NO 705S01 

SHEET 1 OF 2 

BORING 
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ENVIRONMENTAL DETACHMENT IJOB ORDER: T-SAP 705 CLIENT: SOUTHDIV I 
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ENVl RONMENTAL DETACHMENT 
CHARLESTON 

SOIL BORING LOG 

LOCATION OF BORING: QUARTERS BUILDING 705 
97 NAVY WAY 
NORTH CHARLESTON SD 29405 

EASTING: 1231 6600.24' NORTHING: / 377825.29' DATE DATE DATE 

ELEVATION: 124.81' MSL CASING DEPTH 6-Apr-98 6-Apr-98 

r SURFACE CONDITIONS: SANDY SOIL, SPARSE GRASS 

BROWN SOIL (SANDY) - NO ODOR 
SAMPLE NBCT705S080101 

JOB ORDER: T-SAP 705 

DRILLING METHOD: 

HAND AUGER 
SAMPLING METHOD: 

GRAB (SURFACE SOIL) 

CLIENT: SOUTHDW 

BORING NO 705808 

SHEET 1 OF 1 

BORING 

WATER LEVEL 
START 

TIME 

845 

NIA 

FINISH 

TIME 

845 
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Client: 

GENERAL ENGINEERING LABORATORIES ,bmb,.,ceM,ae- 
L l e e r i t i ?  r o l / l i i  \ IIC*C,U\  i t  i r h  ' 1  i ~ o t ~  ror ro11*11rio~ STATE GEL EPI 

FL E87156i87294 ES7472/87458 
NC 233 
SC 10120 10582 
RI 02934 02934 

Supervisor of Ship Building & Conversion 
SUPSHIP-Portsmouth Detachment-Env. 
1899 Noah Hobson Ave. 
North Charleston. South Carolina 29405-2106 

Contact: Mr. Bill Hiers 
Project Description: SUPSHIP-Portsmouth Detachment 

cc: NPWC00197 Report Date: April 14, 1998 Page 2 of 2 

Sample ID : SPORT06452 

Surrogate re cove^ Test Percent % Acceptable Limits 

M = Method Method-Description 

EPA 8270 
EPA 3550 

b t e s :  
The qualifiers in this report are defined as follows: 
ND indicates that the analyte was not detected at a concentration greater than the detection limit. 
J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 
U indicates that the analyte was not detected at a concentration greater than the detection limit. 
* indicates that a quality control analyte rec6very 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, Karen Blakeney at (803) 769-7386. 

Reviewed By 

P 0 Box 307 12 Charleston. SC 294 17 2040 Sa\.age Road 194 14 

(803) 556-8 17 1 Frtx (803) 766- 1 178 *9804153-02* 
rn 

Pr~nred on recvclrd pnner. 



GENERAL ENGINEERING LABORATORIES bbmbqceM,d, 

' . ~ c , c ~ r l / l : ~  f O l i 1 1 ~  \ /ll,<,Ll\ 11 I f i t  11 1  / \ t o 1 1  r o t .  f 0 t 1 t 1 ~ 1  r o l l  STATE GEL EPI 
FL. E87156187294 E87472187458 
NC 233 
SC 10120 10582 
TN 02934 02934 

Client: Supervisor of Ship Building & Conversion 
SUPSHIP-Portsmouth Detachment-Env. 
1899 North Hobson Ave. 
North Charleston, South Carolina 29405-2106 

Contact: Mr. Bill Hiers 
Project Description: SUPSHIP-Portsmouth Detachment 

cc: NPWC00197 Report Date: April 14. 1998 Page 1 of 2 

Sample ID 
Lab ID 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

: SPORTO645-3 
: 9804153-03 
: Soil 
: 04/06/98 
: 04/07/98 
: Routine 
: Client 

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

Extractable Organics 
Polynuclear Aromartc Hydrocarbons - 16 items 
Acenaphthene U 0.00 
Acenaphthylene U 0.00 
Anthracene U 0.00 
Benzo(a)anthracene U 0.00 
Benzo(a)pyrene U , 0.00 
Benzo( blfluoranthene U 0.00 
Benzo( gh1)perylene U 0.00 
Benzot k)fluoranthene U 0.00 
Chrysene U 0.00 
Dibenzo(a.h)anthracene U 0.00 
Fluoranthene U . 0.00 
Fluorene U 0.00 
Indeno( 1.2.3-c,d)pyrene U 0.00 
Naphthalene U 0.00 
Phenanthrene U 0.00 
Pyrene U 0.00 

1.0 JCB 04/13/98 1410 119721 1 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 
1.0 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 

The following prep procedures were performed: 
GCIMS BaseJNeutral Compounds 

- 
RDH 04/08/98 1000 119721 2 

Surrogate Recovery Test Percent % Acceptable Limits 

P 0 Box 30719- Charleston. SC 29417 2040 Savage Road 29314 

(803) 556-8 171 Fax (803) 766-1 178 *9804153-03* 
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n ~ s 7 1 s m 9 4  ~8747m7458 
NC 233 
SC 10120 10582 
TN 02934 02934 

Client: Supervisor of Ship Building & Conversion 
SUPSHIP-Portsmouth Detachment-Env. 
1899 North Hobson Ave. 
North Charleston, South Carolina 29405-2106 

Contact: Mr. Bill Hiers 
Project Description: SUPSHIP-Portsmouth Detachment 

cc: NPWC00197 Report Date: April 14. 1998 Page 2 of 2 

Sample ID : SPORT0645-3 

Surrogate Recovery Test Percent % Acceptable Limits 

M = Method Method-Description 

EPA 8270 
EPA 3550 

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

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. Karen Blakeney at (803) 769-7386. 

P 0 Box 307 12 Charleston. SC 294 17 2040 Savage Road 29414 

(803) 556-8 17 1 Fax (803) 766- 11 78 *9804153-03* 
m fa Pr~nrsd on recvcled paper 



GENERAL ENGINEERING LABORATORIES L~,,,tOrp ceMa,- 
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R €87 156187294 E87472f87458 
NC 233 
SC 101m 10582 
TN 02934 02934 

Client: Supervisor of Ship Building & Conversion 
SUPSHIP-Portsmouth Detachment-Env. 
1899 North Hobson Ave. 
North Charleston, South Carolina 29305-2106 

Contact: Mr. Bill Hiers 
Project Description: SUPSHIP-Portsmouth Detachment 

cc: NPWC00197 Report Date: April 14. 1998 Page 1 of 2 

Sample ID 
Lab ID 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

: SPORT0635-4 
: 9804153-04 
: Soil 
: 04/06/98 
: 04/07/98 
: Routine 
: Client 

Parameter Qualifier Result DL 

Extractable Organics 
Polynuclear Aromatlc Hydrocarbons - 16 items 
Acenaphthene U 0.00 165 
Acenaphthylene U 0.00 165 
Anthracene U 0.00 165 
Benzo(a)anthracene U 0.00 165 
Benzo( a)pyrene U , 0.00 165 
Benzo( b)fluoranthene U 0.00 165 
Benzo( ghi)perylene U 0.00 165 
Benzoc k)fluoranthene U 0.00 165 
Chrysene U 0.00 165 
Dibenzo(a.h)anthracene U 0.00 165 
Fluoranthene U - 0.00 165 
Fluorene U 0.00 165 
Indeno( 1.2.3-c.d)pyrene U 0.00 165 
Naphthalene U 0.00 165 
Phenanthrene U 0.00 165 
Pyrene U 0.00 165 

The following prep procedures were performed: 
GCIMS BaseINeutral Compounds 
- 

p p p p p  

RL Units DF Analyst Date Time Batch M 

ugkg 1.0 JCB 04/13/98 1440 119721 1 
ugkg 1.0 

ugkg 1 .o 
ugkg 1 .o 
ugkg 1 .o 
w@g ' 1 .o 
udkg 1 .o 
ugkg 1 .O 
u@kg 1 .o 

1 .o 
uglkg 1.0 
ugkg 1.0 
ug/kg 1.0 
ugkg 1.0 
u-gkg 1.0 
u_&g 1.0 

RDH 04/08/98 1000 119721 2 

Surrogate Recovery Test Percent% Acceptable Limits 

(803) 556-8 17 1 Fax (803) 766-1 178 *9804153-04* 



GENERAL ENGINEERING LABORATORIES Labmmv ,-eM,a~- 

\leefirre r(~trtr\ . ' .~ r~ct , t is \c,irl~ tr ~ . r s i o l ~  l i ~ r .  rot)lorru)\t: STATE GEL EPI 
FL E87156187294 E87472t07458 
NC 233 

Client: Supervisor of Ship Building & Conversion 
SUPSHIP-Portsmouth Detachmenr-Env. 
1899 Nonh Hobson Ave. 
North Charleston, South Carolina 29405-2106 

Contact: Mr. Bill Hiers 
Project Description: SUPSHIP-Portsmouth Detachment 

cc: NPWC00197 Repon Date: April 14, 1998 Page 2 of 2 

Sample ID : SPORT06454 

Surrogate Recovery Test Percent % .icceptable Limits 

- - -- 

M = Method Method-Description - - 
M 1 EPA 8270 
M 2  EPA 3550 

Notes: 
The qualifiers in this report are defined as follows: 
ND indicates that the analyte was not detected at a concentration greater than the detection limit. 
J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 
U indicates that the 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 w ~ t h  General Engineering Laboratories 
standard operating procedures. Please direct 
any questions to your Project Manager, Karen Blakeney at (803) 769-7386. 

P 0 Box 30717- Charleston. SC 19417 2040 Savage Road 29414 

(803) 556-8171 Fax (803) 766-1 178 *9804153-04* 
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~ ~ C Y V I I I ?  IO~CIJ' .S IICC,C~.S \I .I / / I  ( I  I.I.\,IOII ~ O I ? I O I . ~ O I I  STATE GEL i31 
R E87156l87294 E87472187458 
NC 233 

Client: Supervisor of Ship Building & Conversion 
SUPSHIP-Portsmouth Detachment-Env. 
1899 North Hobson Ave. 
North Charleston. South Carolina 29405-2106 

Contact: Mr. Bill Hiers 
Project Description: SUPSHIP-Portsmouth Detachment 

cc: NPWC00197 Report Date: April 14, 1998 Page 1 of 2 

Sample ID : SPORT0645-5 
Lab ID : 9804153-05 
Matrix : Soil 
Date Collected : 04/06/98 
Date Recelved : 04/07/98 
Priority : Routine 
Collector : Client 

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

Extractable Organics 
Polvnuclear Aromatrc Hydrocarbons - 16 items 
Acenaphthene U 0.00 167 333 ugkg 1.0 JCB 04/13/98 1509 119721 1 
Acenaphthylene U 0.00 167 333 ugkg 1.0 
Anthracene U 0.00 167 333 ugkg 1.0 
Benzo(a)anthracene 519 167 333 u-@kg 1.0 
Benzo(a)pyrene J ,303 167 333 u~Jkg 1 .O 
Benzo( b)fluoranthene 736 167 333 u g k g '  1.0 
Benzo( ghi)perylene U 0.00 167 3-33 uplkg 1.0 
Benzo( k)fluoranrhene U 0.00 167 333 u-@kg 1.0 
Chrysene 51 1 167 333 uglkg 1.0 
Dibenzo(a.h)anthracene U 0.00 167 333 uplkg 1.0 
Huoranthene 1250 167 333 ugkg 1.0 
Fluorene U 0.00 167 333 ugkg 1.0 
Indeno( 1.2.3-c.d)pyrene U 0.00 167 333 ugkg 1.0 
Naphthalene U 0.00 167 333 ugikg 1.0 
Phenanthrene 540 167 333 ugkg 1.0 
Py rene 705 167 333 ugkg 1 .O 

The foliowing prep procedures were performed: 
GCMS BaseNeutral Compounds RDH 04/08/98 1000 119721 2 

Surrogate Recovery Test Percent% Acceptable Limits 

1 (803) 556-8171 Fax (803) 766- 1 178 *9804153-05* 



GENERAL ENGINEERING LABORATORIES L a b m c e e a ~ m  

bl~er~ir: f o d c ~ ~ ' s  I ~ C C , ~ . S  itY111 (I  \ . ~ . s j o i i  for rot?~orro\\~, STATE GEL EPI 
R. Eg1156187294 E81472A7458 
NC 233 
SC 10120 10582 

02934 02934 

Client: Supervisor of Ship Building & Conversion 
SUPSHIP-Portsmouth Detachment-Env. 
1899 North Hobson Ave. 
North Charleston, South Carolina 29405-2106 

Contact: Mr. Bill Hiers 
Project Description: SUPSHIP-Portsmouth Detachment 

cc: NPWC00197 Report Date: April 14, 1998 Page 2 of 2 

Sample ID : SPORTO645-5 

Surrogate Recovery Test Percent% Acceptable Limits 

M = Method Method-Description 
- - - 

M 1 EPA 8270 
iM 2 EPA 3550 

@ Notes: 
The qualifiers in this report are defined as follows: 
ND indicates that the analyte was not detected at a concentration greater than the detection limit. 
J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 
U indicates that the 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, Karen Blakeney at (803) 769-7386. 

P 0 Box 30712 Charleston. SC 19417 2040 Savage Road 29414 

(803) 556-8 171 Fax (803) 766-1 178 *9804153-OS* 

Prtnted on recvcled nowr 



GENERAL EIL'GINEERING LABORATORIES L,,,,,-,,, 

lVce!it~,v :r~du~'r  IIPCC/J I I * ~ I / ~  ' 1  I . ~ .Y I~ I~  ,'?)I- rnntortvw. STA'ffi GGn. m 

Clicnt: Supervisor of Ship Building & Convmion 
SLTSHTP-hrtsmoutfr h c h m t - E n v .  
1899 Noxtb Hobson Ave. 
Xonh Charleston, South Camlina 29405-2 106 

Contact ,Mr. Bin Hicn 
Projcct Dcscripdon: SUPSHIP-Portsmwrh mmchmcnt 

I cc: ,*uPWCOO197 Report Datc: May 05: I998 Page 1 of 2 
, ." - 

Sample ID : SPORT0675.1 
Lab ID : 980468061 . - 

.. . Mavix : Soil 
Dalc Collccred ; 04/24/98 
Dare Raxinxl : OMWB 
Priority : Rautinc 
CoUcnor ; Client 

- -  ---- 
Parameter QPPlifier Result 

.. 
DL 

. - RL Udta DF Analyst Date l'lm Batch M - - 
Volatile O@o 
BTEX - 4  ricm 

Ber~ene V 0.00 1.00 2.M ugkg 1.0 TCL 05101B8 0319 12139 1 
Etl~ylbenanc J 1.16 1.X 2.00 uglkg 1.0 

@ ~ z ~ T ~ T A L )  
I 1 17 1.00 2.90 uug/k 1.0 

6.37 1.00 4.00 upkg 1.0 
Saphthaicne 5.50 1.00 2.00 u@g 1.0 

- 
Surrogate Rccovery -. 
8romofluom benzene 
Dibromafluomcthmc 
T oluene-d8 
Bmrnofluorobcnzene 
Dibmrnorluoromethane 
Toluene48 

Test I Perccnl% 

BEX-8260 94.6 
BTEX-8260 87.8 
BTEX.8260 86.2 
~ A p . a t 6 o  94.6 
NAP-8260 87.8 
NAP-11260 86.2 

- 
M = Metbod Method-Dcscrip tioa 

. -- - 
M 1 EPA 8260 

Y 0 l3cx 307 12 - Cfiilrlcu~on. SC 294 7 2040 Ssvnse Rund 294 14 IOQ~IB~IIIIB~II~~Y~III~~~I 
(863) 5 5 6 4  I7 1 Fax 1803) 766- 1 1:s '98046 8061 * c4 P l i l ~ l u J  1)11 rczycyFIci p3WI. 

Z 18S-iS8-tO8:lId 9NI833NI35i3 'k19 PE:11 ( I l d )  86 ;80- 'AVN 



GENERAL ENGINEERiXG LABORATORIES wq 

Mrcript,y mdos',tn ~rrc.cls ~ , i r h  (1 r'isiorr f i r  tromnrrow. STATE m m 

Client: Supervisor of Ship Building & Convmion 
SUPSHIP-Pornmouth Dctxbent-Env. 
1899 Norrh Hobsoa Ave. 
. \ l d ~  Charleston, Soudl Carolina 29405-2106 

Cadtact: Mr. Bill Hias 
Project Description: SUPSHIP-Portsmouth Detachrncnt 

cc: NPWC00197 Rcpon Date: May 05.1998 Page 2 of 2 
-- . . .- 

Samplc ID . SWRTU675- 1 - 
M = Method Method-Descriptirm 

, - - - . . 

Noes: 
The q ~ a h f i a s  in this report s e  defmcd as follvws: 
ED indicates lhat tlw analyrc was not detected at a conccnwtion greater than lhc d c t d o n  limit. 
J indiatcs prcscncc of maiyre at 3 co~ccnlrdtion less than the qurting limt (RL) and grcatcr than the derecdon limit @L:I. 
U indicacw that the analycc was not detected at a mnccnt~tion gnatcr than the detection limit. 
* indicaw lhat a quality control ~calytc xcovery IS outside cl spceified xceurance crikria. 

Tl~s data rcport has been prepared and rcvied 
in a~'cordana with Genemi Enginccnng Laboratones 
stanckd operating pnxnlurc~. Please d i m  
aay questions lo your Project Manap, K a m  Blakeney ar (803) 769-7386. 

PO Box 3M12 Chn~.lesron. SC 29417 2 M  Savage I2o;rcl 29414 

(8031 556-R 171 Fax (803) 766-1 178 *9804680-01' 
&5 ianrtrrcl urr recylud pulror. 

C O O  ' d  ZIBE-iS8-tO8 :13L '3/Jiy3jNl3$3 'N39 PC: I 1  (IlIJI 8 6  $80- 'Ab'Iu' 



GENERAL ENGINEERING LABORATORIES ,, 
Mrctirrfi rodclys are& trar~h u ~.rsinn/nr Mnit?r.tw. SPATE GEL ePI 

R 6 ~ 1 1 ~ 6 1 ~ 1 ~  ~ a w m 4 s 8  
NC 233 

Clienc ~u~ervisok of Slup Building & Cunvcrvion 
S UPSHIP~Ponsrnouh Dcrachrnent-Env. 
1899 Pioh Hobson Avc 
North ~b$lalon,  South Carolina 20409-21C6 

Conwcc: Mr. Bill dim 
Projcc~ Dcseriptiurc ~ ~ ~ ~ H I P ~ ~ o r n r n a u t h  Demhrnent 

I CC: NPWCX 197 j RGPOT~ D ~ I C Z  MV 08,199~ 
I 

pas@ I of2 

I - . -  - -. 
hrrrmctcr Qualifier .at$ DL RL Units DF Asaiyst Date Tima Batch M - -- - --- .- 

Extractable Oqnntcs 
Polynucieur Arommc Ifydrocrr~ons -16  ttcmu 
Acreaphlhac U 0.60 167 333 ugkg 1 O RLC 05/06/98 1340 120940 1 
Accnaphthylcne U 1 67 333 ugkg 1.0 
Anthncerr U 0.00 167 333 udkg 1.0 
Benzo(a)enthraccnc U 0.00 167 333 u#kg 1.0 
Bcnc(a)pyrcne L' 0.00 1 67 333 uflg 1.0 
Benzo(b)flumhenc L' 54.3 167 333 uglkg 1 0 
Bcnzoigh)pcrylene U 0.00 1 67 333 u@p 1.0 
Bcnzo(k)fl u~ranlhcnc U ' 0.GO 167 333 ugkg 1 0 
Chryscnc U 0.00 167 333 u@g 1.0 
Di bcnzo(a.h)mrlz~;icea~ U 0.00 167 333 ugfkg 1.0 
Fluoranckene L' 0.00 1 67 333 ugkg i.0 
Fluorene U 0.00 1 67 333 dg/kg 1 .0 
Indeno(l,2,3-~,d)pyrcnt U 0.00 1 67 333 uglkg 1 .O 
Naph hthdenc U 0.00 167 333 UpXg 1.0 
Phcnanthrene U 0.00 1 67 333 ugkg 1.0 
Pyrene U 0.00 167 333 u@kg 1.0 

Sample ID 
Lab Dl ,. Maaix 

I 
Dalc Cokctcd 

The following prcp pmcedurw were psrformed: 
GCMS BasJNcutrai Compounds 

. - 
; SPORT0675-2 
: 960468042 
; Soil 
: 04/24/98 

RDH 04/21(/98 1510 120940 2 

Date Rece~ved I : W M 8  
Priot11y I : lioullnt 
Coktor I : Client 

--. . . - - 
Surrogate - R e c w c q  Test Pucmt% Acceptnblc Limits - 
2-Flliom bipheny 1 M610 86.8 (30.0 - 1 15.) 
Ni trabenzene-d5 M610 103. (23.0 - 120.) 
p-Terphenyl-dl4 M610 96.1 (37.3 - 128.) 

iH03) 556-817 1 * Fax (803) 766.1 178 
I, a$ l'.ir~~cJ t r n ~  rc~yclul POT. 



CJENERAL ENGIREERING LABORATORIES ,-- 
U r e f i n ~  f w ' s  ~rrc!ls b~.i t lr  cr ~ , ? s i n ~ ~  f or fb~~~ar)vw: STATE CfiL EPl 

n ecn,wm294 Earrm4s8 
NC 233 
SC lOlZO 1 a a z  
M 02934 029s 

Clicnt; Supervisor of Ship Building & Conwruion 
S l?PSHIP.Portsmourh Detachment-Env. 
1899 No& Hobson Ave. 
N o ~ h  Ctrarlcswa South Carolina 29405-2106 

Contax: Mi. Bill Hiea 
Project Demption: SUPSMIP-Ponstnouch Detwhmenr 

cc: NPWCDO 197 Rrgm Datc: Mny 08.1998 

Sample ID : SPORT0675-2 

Sarropgk Recovery Test P e m t %  Acceptable Limits -- - 

M s Method Method-Descriplion --- . . .-.- 
M 1 EPA 8270 
M 2  EFA 3550 

Notes: 
The qualifim in hi$ fifbrl ate defined 46 foilors: 
NO indicruy that 1hE malytc war not dctcctccl at i~ cosiccntration p a r a  than (hc detection limit. 
J indicates prcscncc of andyte at R concentration less than the reporting limit (RL) and greater than the detection limit (DL). 
U indicates hat the malyte was not detected at a :oacentration peat- than the dekction limit. 
* indicates that o quality conml asolyte recovery is outside a l  spccifisd acccpkmcc critcrie. 

This data reporr hu been prepared and reyipwed 
in acca.dYtce with Cienud Enginewing Leboroiorics 
smndard operating pmcrxlms. Plcasc clirccrt 
any questions to your Project Manager, Karen Blakeney ar (803) 769-7386. 

P O Box 307 12 C:rlrrleswn. SC 2 W  17 2040 S I V ~ ~ C  Rcod - 19511 
(8035 556-517; * Fa-. (803) 766-1178 4SO56SOOZY 

ij I'n,,,.r: 4.t m y c k c l  p:,pr. 

218S-2:8-$08 :"I31 3NItf33fiI3N3 'N33 tC: 1 I ( I l J I  8 6  '$0- ' A V N  



GENERAL ENGINEERING LABORATORIES --,, 
- -- 

Mcr!tr~,c r o d ~ ~ . ~  1lc4ed.~ 11*1f/t ,i visiot~ ;hr ~ ~ J I J I C J ~ J W .  S A T E  GEL EM 
n E#nmmw~CBt*1tnnus 
N C W  

Ciicnc Supcmsor af Ship Building & Conversion 
SLRHlP-Parmouth Detachcat-Env. 
1899 Yarth Hobsoa Ave. 
h'orth Charleston. South b h a  294052106 

Contact: Mr. Bill Hien 
Project Dsscripuon: S L'PSH IP-Por~muuth Dctdment 

cc: biC00197 Rcporl Palc: May 08,1993 Page 1 of:! 
-. ,.. -., , 

Sample ID : SPORT06iS-3 
kb ID : 9804680-03 
>taaix : Soil 
Date Collected ; 04/24/98 
D u  Received : 04/24198 
Prioriry : Rouanc 
Collector ; Chcnt 

. . - - .- 
Parameter Qualifier Rcsdt DL RL 'C'nits DP Analmt Date Dm Batch M 

htractabie Oc@a 
Polynuclear Aromanc Hydrocarbons - f 6 irem 
Acenqhthew U 0.00 
Acenaphlhylcno U 0.00 
,dm,, U 0.00 
Bcnzo(a);m&racene U 0.00 
Bemo(n;pynne U 3.00 
Benao(b)fluoranthmc U 0.00 
Bcnzo(gh)peqlenc U 0.00 
Benzo(lc)tluonn thcnc U '0.00 
firy.rene U 0.00 
Dibenzo(a.h)acthraccm U 0.00 
Ruoranthenc U 0.00 
Fluorcnc U 0.00 
Indeno(l.2.3-c.d)pyrene L' 0.00 
Naphthalene U 0.00 
Phenan tl~renct U 0.00 

U 0.00 

' n o  fdowing prep proccdurcs werr performed: 
GC/MS BiselNeutral Compounds 

Commcntg: 
A dilution was required for Extracubic Organics due to rr.srrix, 

intorkrcncc. As a result. the dcrcchn h i t s  are elevated. 

P 0 Box 30712 Churlcs~on. SC 2941 7 2040 Savage Koad 29414 

2.0 RLC 
2.0 
2.0 
20 
20 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2,0 

2 .o 
2 .o 
2.0 
2.0 

RDH 04/28/98 1510 120940 2 



GEHEFUL EXGINEERING LABORATORIES 
thfrr~iny :f~tfcj,v's f!ct+ti.v t~.i;tl c! ~ ~ r . ~ ~ r ~ r t , f i r  lrlnt(trrot;o. STATE C ?  EPr 

Clicnr: Swrvisor of Ship Building & Convenion 
SGPSHLP-Poramosth Daachmenr-Env. 
1899 Nortl~ Hobson Aye. 
Nmh CMcslr~n, jioufh Caiilinn 29405-2106 

Conact: Mr. Bill Hicrs 
Pmjact Description: SL?ZSHIP-Pomrxioutfi Detachment 

cc: NPWC00197 Repon Pete: Me 08.1995 Page i o E 2  

... . . . . .. .- .- 
.. . Sumgatc Recovery Tat hnmtc51 Ac%eptable Limits - 

2-F!uomaiphenyl M61 D 17.0 (30.0 - 115.) 
Ni mbcnzme# Me10 97. I (23.0 - 120.) 
gT~rphc~y1-dl4 MdlO 93.5 (37.3 - 128.) 

-- . -  . -. .- ,. . 
M E Melhod - ... . . .Vethad-DeseripUun 

. . - . .  
M I  EPA 8270 
M Z  EPA 3550 

The qualifies in lhis rcpon arc defined 3j follows: 
ND indicates that the analyte w u  nor Jacrzd at a cancenmthn gr-er than the drrcclion limit. 
J indicates presence of unaiycc st a concentralion lms than the reporting limit (RL) and greater :k;m the decxrion limit IDLj. 
U indicates that the d y t e  was nor defwcrd at a conmtration geater than the &tec:ion IirniL 
* indicam hat a quality control andytc rc'c~vcry is outside of spxifird orccptMsc critvia 

This d u e  report has bccn prepared and wiewed 
in accotrlancc with Gmed Ehgir~eering Labomorics 
stmdatrl opcnting pmccdures. Please direct 
any quations to your Project Mmqer, Karen Bltoney ;t (803) 769-7386, 

P 0 Box 307 13 Charics~on. SC 29.11 7 204.C Savase Roud 294 14 

rd03) 556-11 171 Fax r d O l t  7:ih- i 178 '980&80-03" 
6 Pnmcd uat rr~ya-lrcl pnprr 
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*** Validation Complete *** 



Former UST NS705 Site Time: 14:59 

97 Navy Way, North Charleston SC 

*** Validation Complete *** 



Quarterly RFI Groundwater Samples 
Former UST NS705 Site 

97 Navy Way, North Charleston SC 

Page: 3 
Time: 14:59 

*** Validation Complete *** 



Quarterly RFI Groundwater Samples 
Former UST NS705 Site 

97 Navy Way, North Charleston SC 

Page: 4 
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I *** Validation Complete *** 



UST NS705 Site Time: 14:59 
, North Charleston SC 

*** Validation Complete *** 



DATALCP3 I Quarterly RFI Groundwater Samples Page: 6 
07/ 10/98 Former UST NS705 Site Time: 14:59 

97 Navy Way, North Charleston SC 

*** Validation Complete *** 



Quarterly RFI Groundwater Samples 
Former UST NS705 Site 

97 Navy Way, North Charleston SC 

Page: 7 
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*** Validation Complete *** 



Time: 14:59 

, North Charleston SC 

*** Validation Complete *** 



UST NS705 Site Time: 14:59 
, North Charleston SC 

*** Validation Complete *** 



Former UST NS705 Site Time: 14:59 

*** Validation Complete *** 



Time: 14:59 

*** Validation Complete *** 



Quarterly RFI Groundwater Samples 
Former UST NS705 Site 

97 Navy Way, North Charleston SC 

Page: 12 
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Quarterly RFI Groundwater Samples 
Former UST NS705 Site 

97 Navy Way, North Charleston SC 
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Former UST NS705 Site Time: 14:59 
97 Navy Way, North Charleston SC 

*** Validation Complete *** 
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DATALCP3 I Quarterly RFI Groundwater Samples Page: 16 
07/10/98 Former UST NS705 Site Time: 14:59 

97 Navy Way, North Charleston SC 
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Table E-1 Risk-Based Screening Levels 
Quarters Building NS705 
97 Navy Way 
North Charleston, South Carolina 

Chemical of Concern Soil Screening Levels (mglkg) 
Groundwater Protection Soil Ingestion 

Level I Sourcel Level I Source, 

BTEX 
Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 
Naphthalene 
MTBE 

PAHs 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghi)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3-c,d)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 
TOTAL CPAHS 4 

RCRA Metals 
Mercury 
Silver 
Arsenic 
Barium 
Cadmium 
Chromium 
Chromium VI 
Lead 
Selenium 

83 
B3 
83 
83 
B3 

SCAP 
SCAP 
SCAP 

83 
SCAP 

83 
SCAP 

B3 
B3 
83 

SCAP 
SCAP 
SSG 
B3 

SCAP 
SCAP 

SSG 
SSG 
SSG 
SSG 
SSG 
SSG 
SSG 
SSG 
SSG 

RBC 

RBC 
B6 

RBC 
B6 

B6 
B6 
B6 

RBC 
RBC 
RBC 
B6 

RBC 

RBC 
RBC 
RBC 
RBC 
RBC 
RBC 
RBC 

RBC 

220.000 SCAP 
150.000 SCAP 

2.0001 SDWA I 

25.000 SCAP 
150.000 SCAP 
110.000 SCAP 
25.000 

50.000 SDWA x 

B1 

50.000 
2000.000 

5.000 
100.000 

SDWA 
SDWA 
SDWA 
SDWA 



4 Notes 
I Sources: 

B1- Table B 1 of Appendix B of the SCDHEC RBCA dated June 20,1997 
B3 - Table B3 of Appendix B of the SCDHEC RBCA dated June 20,1997 
B6 - Table B6 of Appendix B of the SCDHEC RBCA dated June 20, 1997 
RBC - EPA Region I11 RBC Table dated April 1, 1998. Residential soil ingestion 

RBCs from the RBC Table were used as soil ingestion RBSLs for COCs not 
listed in Table B6 of the SCDHEC RBCA document. The RBC Table was 
also used to identify carcinogenic PAHs (see Note 4 below). 

SCAP - Soil Corrective Action Plan (SCAP) dated January 28, 1997. In accordance 
with SCDHEC correspondence dated September 2, 1997 (Paul Bristol to J. T. 
Amey) the SCAP was used for to provide groundwater protection RBSLs for 
COCs not listed in Table B3 of the SCDHEC RBCA (except RCRA metals, 
see "SSG below). Also, tapwater RBCs from the SCAP were used as 
Groundwater RBSLs for non-carcinogenic PAHs. 

SDWA - Safe Drinking Water Act MCLs, where available, were used as groundwater 
RBSLs for COCs not listed in Table B1 of the SCDHEC RBCA. 

SSG - EPA Soil Screening Guidance: Technical Background Document dated May 
1996. Some groundwater protection SSLs for RCRA metals given in the 
SCAP were Upper Tolerance Limits (UTLs) based on high background 
concentrations specific to RFI Zone I at the NAVBASE. Accordingly, 
generic groundwater protection SSLs from Appendix A of the Soil Screening 
Guidance: Technical Background Document were used in preference to the 
SCAP SSLs. These generic SSLs are based on a Dilution and attenuation 
Factor (DAF) of 20 and an assumed soil PH of 6.8. Also, the generic SSL for 
Indeno(l,2,3-c,d)pyrene (not listed in SCDHEC RBCA or SCAP) was used as 
a groundwater protection RBSL. 

2 Acenaphthene was used as a surrogate to determine groundwater protection SSL and 
tapwater RBC in the SCAP. Using the same principle, Acenaphthene was used as a surrogate to 
determine the soil ingestion RBSL used in this report; the RBC table soil ingestion RBC for 
Acenaphthene was used as the soil ingestion RBSL for Acenaphthalene during this CA) 
3 Fluoranthene was used as a surrogate to determine groundwater protection SSL and 
tapwater RBC in the SCAP. Using the same principle, fluoranthene was used as a surrogate to 
determine the soil ingestion RBSL used in this report; the RBC table soil ingestion RBC for 
Fluoranthene was used as the soil ingestion RBSL for Benzo(ghi)perylene and Phenanthrene 
during this CA. 
4 CPAHs - Total carcinogenic PAHs; carcinogens are indicated by bold type. The SDWA 
MCL for Benzo(a)pyrene still applies, it can be no more than 0.2 ug/L of the 25 ug/L 

_ groundwater RBSL for carcinogenic PAHs. 
5 Groundwater Protection SSL and residential soil ingestion RBC are based on Reference 

- Dose (Rfl)) for Mercuric Chloride. 
6 Soil screening level of 400 mgkg for lead based on EPA Revised Interim soil Lead 

Guidance for CERCLA Sites (1994). 
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