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Southside OB/OD Facility

Naval Weapons Station — Charleston, SC
Technical Memorandum

March 25, 1997

1.0 INTRODUCTION

The Southside Open Burning/Open Detonation facility located Naval Weapons Station,
Charleston, South Carolina, is undergoing closure in accordance with 40 CFR 265, Subpart G,
and the South Carolina Hazardous Waste Management Regulations R.61-79.264.110 through
R.61-79.264.120 (Figure 1-1). The site has interim status for the treatment of hazardous waste,
per the requirements of 40 CFR 265, and is identified as Solid Waste Management Unit
(SWMU) #18.

The facility was used for open burning/open detonation (OB/OD) operations approximately
20 times per year between 1965 and 1980; it was used only sporadically for this purpose from
1980 until 1987. Ordnance is no longer treated at the facility and will not be in the future.
Mercury batteries are also thought to have been buried on this site. This OB/OD facility, an
open air unit with no protection from the weather, covers approximately 5.0 acres. Site
topography is generally flat; sloping gently to the south, east, and west. The majority of the site
is covered with grass and young pines, and surrounded by heavily wooded areas. An asphalt
paved road, which becomes gravel in the southern portion of area, runs north-south along the
eastern border of the site. A southeast-northwest trending unpaved road also extends across the
southern perimeter of the site. Much of the area surrounding the facility, which includes the
Goose Creek Tidal Marsh, is classified as wetlands. As described in the closure plan, the site
is generally bounded to the east, south, and southeast by three additional SWMUs unrelated to
operations at SWMU 18.

Implementation of the closure plan began in June 1996 and is currently still in progress. As
currently written, the closure plan requires the establishment of quantified background reference
concentrations by sampling. These proposed background concentrations are subject to approval
by the South Carolina Department of Health and Environmental Control (SCDHEC) and are to

be used to define the nature and extent of any contamination present.

1-1
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In addition to providing the required evaluation of background, this technical memorandum also
summarizes the results of the geophysical survey and all analytical data generated during the
field investigation, presents a preliminary comparison between the background concentrations
and site data, and proposes an alternative method to evaluate cleanup levels. Evaluation of
alternate cleanup levels would use a risk based approach consistent with the SCDHEC Bureau
of Solid and Hazardous Waste Management, Assessment and Remediation Criteria memo dated

July 31, 1995.

Samples were chemically analyzed by either Southwest Laboratories or Ceimic Laboratories;
both are SCDHEC-certified laboratories. Validation of all chemical data was completed by an
independent, third party data validation contractor following the USEPA Contract Laboratory

Program (CLP) Organic and Inorganic Functional Guidelines.

1-3
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2.0 FIELD INVESTIGATION
The closure plan outlined sampling of surface soil, subsurface soil, sediment, surface water and
groundwater, and performance of a geophysical survey as investigative activities. A general site

map is presented as Figure 2.0.

2.1  Soil Sampling

Hand-augered soil samples were collected from 22 biased locations and 12 unbiased locations.
Twelve biased soil sampling locations (NWS\018SB007-018) were selected where OB/OD
activities are known or thought to have occurred. The predominant wind direction was
considered in locating these sample sites. Biased soil sampling locations also included the
six monitoring well borings (NWS\018SB001-006) and the three additional background soil
sampling locations (NWS\018SB020-022). Location NWS\018SB019 is a biased location and
was added in the field to offset location NWS\018SB016, which had an obstruction in the second
sampling interval at 1.5 feet below ground surface (bgs). A 20-foot grid was established across
the site to facilitate the selection of 12 unbiased sampling locations. Grid intersections were
sequentially numbered, and the 12 unbiased auger locations (NWS\018SG001-012) were selected

using a random number generator. Soil sample locations are illustrated on Figure 2.1-0.

2.1.1 Methodology

Soil was sampled in accordance with Section 4.1.1 of the closure plan. Samples were collected
at four depth intervals using stainless steel hand augers. The first interval is 0-6" bgs, the
second interval is 1-3’ bgs, the third interval is 3-5° bgs, and the fourth interval is 5-7° bgs.
The last two digits of the sample identification label indicate the sample interval, and will be

either 01, 02, 03, or 04.

2.1.2 Background Soil Sampling
Background soil sampling was performed at four locations. Three additional background

locations (NWS\018SB020-022) were sampled to supplement the one location proposed in the

2-1
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closure plan (NWS\018SB006). All background samples were collected from locations selected
in consultation with representatives of SCDHEC. Evaluation of the background sample data set
focuses specifically on inorganics for reasons that will be presented in Section 3.0. The
background soil data set was segregated by depth interval. The results from each unique depth
interval were compiled to calculate a “background concentration”. The closure plan presented
two methods of calculating background: the EPA Region IV “2 times” rule, or statistically by
using Equation 6 found in SW-846, Chapter 9. Background values have been calculated for
comparison using both methods. Tables 2-1 through 2-4 summarize the results. The soil

background analytical data is found in Appendix A along with the entire set of soil data.

2.1.3 Summary of Soil Sampling Results

Data from both the biased and unbiased soil boring locations were compiled into one data set
and summarized. Inorganic data were then compared to the background reference concentrations
calculated using the methods described above. Site results were compared to background by
depth interval to preliminarily determine any site activity-related impacts. Positive detections
were reported for metals, organochlorine pesticides, volatile organic compounds, and
semivolatile compounds. No explosive or propellant compounds were detected. Tables 2-5
through 2-8 summarize the inorganic data results. Tables 2-9 through 2-12 summarize the
organic data results. Tables 2-5 through 2-12 are intended to provide a general overview of the
data set and do not present data specific to individual sample points. A tabulated list of “hits”
or chemicals present in site samples can be found in Appendix B. As a consequence, all figures
referenced below were derived from the tabular data in Appendix B rather than the tables in the

text.

Organic compounds were grouped for data presentation purposes according to type (i.e.;
volatiles, semivolatiles, and herbicides/pesticides). Detections of compounds within each group
were totalled and the value plotted by group for each location and interval. Figures 2.1-1

through 2.1-4 depict the sample locations for all organic compound detections.

2-4
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—
Aluminum (AD 4 3590.00 7510.00 4 5210 1766.58 883.29 6656.83 10420
Antimony (Sb) 4 <0.34 <0.35 0 N/A N/A N/A N/A N/A
Arsenic (As) 4 1.70 4.50 4 3.05 1.25 0.63 4.09 6.1
Barium (Ba) 4 14.10 31.80 4 25.08 7.78 3.89 31.46 50.16
Beryllium (Be) 4 0.22 0.50 4 0.36 0.15 0.08 0.48 0.1
Cadmium (Cd) 4 N/A 0.11 1 N/A N/A N/A A1 N/A
Calcium (Ca) 4 324.00 382.00 4 3435 26.30 13.15 365.04 687
Chromium (Cr) 4 3.50 12.30 4 7.50 3.75 1.88 10.69 15
Cobalt (Co) 4 0.44 1.20 4 0.76 0.32 0.16 1.02 1.51
Copper (Cu) 4 <14 6.50 1 N/A N/A N/A 6.5* N/A
Iron (Fe) 4 2240.00 13900.00 4 7527.5 5202.86 2601.43 11788.65 15055
Lead (Pb) 4 9.20 16.60 4 14.28 3.42 1.71 17.09 28.56
Magnesium (Mg) 4 140.00 350.00 4 2425 88.99 44.50 315.40 485
Manganese (Mn) 4 7.90 38.20 4 19.9 13.09 6.55 30.63 39.8
Nickel (Ni) 4 1.20 2.40 4 1.85 0.50 0.25 2.26 3.7
Potassium (K) 4 <224 <234 0 N/A N/A N/A N/A N/A
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=

Selenium (Se) 4 0.42 0.94 4 0.65 0.26 0.13 0.87 1.3
Silver (Ag) 4 <0.21 <0.22 0 N/A N/A N/A N/A N/A
Sodium (Na) 4 152.00 210.00 4 170.25 26.89 13.45 192.29 340.5
Thallium (T1) 4 <0.39, 0.54 1 N/A N/A N/A 54* N/A
Tin (Sn) 4 <0.86 <1.7 0 N/A N/A N/A N/A N/A
Vanadium (V) 4 5.90 23.50 4 13.78 7.56 3.78 19.98 27.56
Zinc (Zn) 4 6.60 11.50 4 8.78 2.06 1.03 10.47 17.56
Mercury (Hg) 4 <0.04 0.06 1 N/A N/A N/A .06* N/A
Notes:

* Indicates <50% but >10% of samples analyzed had detections. The highest detection result was used for UCL.

Where # of detections = 0 or 1, statistical values were not established.

t value = 1.638.

< (Less than) indicates that sample results were nondetect at the detection limit listed.
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Aluminum (AD 4 1650.00 16400.00 4 8955 6362.69 3181.35 14166.06 17910
Antimony (Sb) 4 <0.34 <04 0 N/A N/A N/A N/A N/A
Arsenic (As) 4 0.94 9.30 4 4.74 3.48 1.74 7.60 9.48
Barium (Ba) 4 11.70 66.40 4 36.45 22.74 11.37 55.08 72.9
Beryllium (Be) 4 0.08 1.10 4 0.51 0.43 0.21 0.86 1.01
Cadmium (Cd) 4 <0.05 0.10 1 N/A N/A N/A .10* N/A
Calcium (Ca) 4 109.00 506.00 4 272.75 195.27 97.64 432.69 545.5
Chromium (Cr) 4 2.70 26.40 4 12.80 11.12 5.56 21.91 25.6
Cobalt (Co) 4 0.21 1.80 4 0.93 0.66 0.33 1.19 1.855
Copper (Cu) 4 <0.43 <1.1 0 N/A N/A N/A N/A N/A
Iron (Fe) 4 1380.00 26000.00 4 13487.5 12364.53 6182.27 23614.06 26975
Lead (Pb) 4 3.50 12.20 4 8.15 3.76 1.88 11.23 16.3
Magnesium (Mg) 4 83.50 1170.00 4 473.88 484.33 242.17 870.56 947.76
Manganese (Mn) 4 5.50 31.50 4 16.6 13.19 6.60 27.42 33.2
Nickel (Ni) 4 1.10 5.00 4 2.48 1.80 0.90 3.96 4.96
Potassium (K) 4 <225 446.00 1 N/A N/A N/A 446.00* N/A

27
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Selenium (Se) 4 0.34 2.10 4 0.96 0.82 0.41 1.64 1.92
Silver (Ag) ‘4 <0.21 <0.26 0 N/A N/A N/A N/A N/A
Sodium (Na) 4 148.00 598.00 4 277.25 215.21 107.61 453.52 554.5
Thallium (T1) 4 <0.38 0.57 1 N/A N/A N/A S7* N/A
Tin (Sn) 4 <0.86 <23 0 N/A N/A N/A N/A N/A
Vanadium (V) 4 3.80 39.50 4 21.15 17.51 8.76 35.50 423
Zinc (Zn) 4 3.60 16.00 4 7.6 5.80 2.90 12.36 15.2
Mercury (Hg) 4 <0.04 <0.04 ] N/A N/A N/A N/A N/A
Notes:

* Indicates <50% but >10% of samples analyzed had detections. The highest detection result was used for UCL.

Where # of detections = O or 1, statistical values were not established.
t value = 1.638.

< (Less than) indicates that sample results were nondetect at the detection limit listed.
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-

Aluminum (AD _ 4 4250.00 10900.00 4 8062.50 3238.67 1619.33 10714.97 16125
Antimony (Sb) 4 <0.33 <0.38 0 N/A N/A N/A N/A N/A
Arsenic (As) 4 3.80 5.90 4 4.53 0.94 0.47 5.29 9.05
Barium (Ba) 4 10.60 30.00 4 18.43 8.49 4.25 25.38 36.85
Beryllium (Be) 4 0.18 0.31 4 0.24 0.06 0.03 0.28 0.47
Cadmium (Cd) 4 <0.04 <0.05 0 N/A N/A N/A N/A N/A
Calcium (Ca) 4 89.50 1010.00 4 503.63 380.16 190.08 814.98 1007.25
Chromium (Cr) 4 5.50 16.40 4 11.53 5.08 2.54 15.69 23.05
Cobalt (Co) 4 | 0.48 1.40 4 1.02 0.39 0.19 1.34 2.04
Copper (Cu) 4 <0.46 <1.2 0 N/A N/A N/A N/A N/A
Iron (Fe) 4 6720.00 13700.00 4 10230.00 | 3055.42 1527.71 12732.39 20460
Lead (Pb) 4 5.90 8.20 4 6.80 1.05 0.52 7.66 13.6
Magnesium (Mg) 4 228.00 1050.00 4 660.00 395.24 197.62 983.70 1320
Manganese (Mn) 4 240 14.80 4 10.20 5.39 2.70 14.62 204
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Nickel (Ni) 0.32 3.10 4 1.86 1.17 0.59 2.82 3.71
Potassium (K) 111.50 389.00 2 232.00 138.11 69.06 345.12 464
Selenium (Se) 0.17 0.87 3 0.55 0.29 0.14 0.79 1.1
Silver (Ag) <0.21 <0.24 0 N/A N/A N/A N/A N/A
Sodium (Na) 172.00 618.00 4 306.75 208.66 104.33 477.64 613.5
Thallium (T1) <0.38 <0.44 0 N/A N/A N/A N/A N/A
Tin (Sn) <0.71 <1.7 0 N/A N/A N/A N/A N/A
Vanadium (V) 16.10 25.90 4 19.48 4.49 2.24 23.15 38.95
Zinc (Zn) 1.90 16.10 3 8.38 5.84 2.92 13.16 16.75
Mercury (Hg) 0.04 0.04 0 N/A N/A N/A N/A N/A
Notes:

Where # of detections =0 or 1, statistical values were not established.
t value = 1.638.

< (Less than) indicates that sample results were nondetect at the detection limit listed.
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Southside OB/OD Facility
Naval Weapons Station — Charleston, SC
Technical Memorandum

March 25, 1997

Aluminum (Al) 3 4830.00 15600.00 3 8990.00 5787.93 5190.53 18779.34 17980.00
Antimony (Sb) 3 | <0.33 <0.37 0 N/A N/A N/A N/A N/A
Arsenic (As) 3 1.80 3.60 3 2.53 0.94 1.46 5.29 5.07
Barium (Ba) 3 15.60 26.20 3 20.70 5.31 11.95 43.24 41.40
Beryllium (Be) 3 0.21 0.33 3 0.28 0.06 0.04 0.35 0.57
Cadmium (Cd) 3 <0.05 0.08 1 N/A N/A N/A 0.08* N/A
Calcium (Ca) 3 109.00 718.00 3 499.33 338.85 288.30 1043.06 998.67
Chromium (Cr) 3 4.20 21.30 3 10.50 9.40 6.06 21.93 21.00
Cobalt (Co) 3 1.10 1.70 3 1.43 0.31 0.83 2.99 2.87
Copper (Cu) 3 <0.45 <1.2 0 N/A N/A N/A N/A N/A
Iron (Fe) 3 2570.00 16000.00 3 7330.00 7520.46 4232.10 15311.74 14660.00
Lead (Pb) 3 4.60 11.00 3 8.17 3.26 4.72 17.06 16.33
Magnesium (Mg) 3 333.00 1460.00 3 739.00 626.06 426.67 1543.71 1478.00
Manganese (Mn) 3 6.30 24.20 3 12.40 10.22 7.16 25.90 24.80
Nickel (Ni) 3 1.30 3.20 3 1.93 1.10 1.12 4.04 3.87
Potassium (K) 3 <220 <523 1 N/A N/A N/A 523* N/A

2-11



Southside OB/OD Facility

Naval Weapons Station — Charleston, SC
Technical Memorandum

March 25, 1997

Selenium (Se) 3 <0.33 <0.57 1 N/A N/A N/A 57 N/A
Silver (Ag) 3 <0.21 <0.23 0 N/A N/A N/A N/A N/A
Sodium (Na) 3 204.00 265.00 3 235.00 30.51 135.68 490.89 470.00
Thallium (TT) 3 <0.37 <0.42 0 N/A N/A N/A N/A N/A
Tin (Sn) 3 <0.81 <1.8 0 8062.50 N/A 4655.02 N/A N/A
Vanadium (V) 3 7.40 26.40 3 14.17 10.61 8.18 29.59 28.33
Zinc (Zn) 3 7.30 15.40 3 10.37 4.39 5.99 20.17 20.73
Mercury (Hg) 3 0.04 0.04 0 N/A N/A N/A N/A N/A
Notes:

* Indicates <50% but >10% of samples analyzed had detections. The highest detection result was used for UCL.

Where # of detections = 0 or 1, statistical values were not established.

t value = 1.886

< (Less than) indicates that sample results were nondetect at the detection limit listed.
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Southside OB/OD Facility

Naval Weapons Station — Charleston, SC
Technical Memorandum

March 25, 1997

Aluminum (Al 30 2430.00 11200.00 30 6656.83 10420 1 7
Antimony (Sb) 30 0.31 2.00 6 N/A N/A 0 0
Arsenic (As) 30 1.70 10.40 30 4.09 6.1 4 6
Barium (Ba) 30 24.00 393.00 26 31.46 50.16 21 23
Beryllium (Be) 30 0.22 0.73 20 0.48 0.71 1 2
Cadmium (Cd) 30 0.11 8.00 25 0.11 N/A 0 25
Calcium (Ca) 30 248.00 28800.00 26 365.04 687 7 26
Chromium (Cr) 30 4.50 23.80 30 10.69 15 2 9
Cobalt (Co) 30 0.66 2.40 21 1.02 1.51 3 9
Copper (Cu) 30 4.00 4840.00 30 6.50 N/A 0 27
Iron (Fe) 30 3990.00 23600.00 30 11788.65 15055 4 8
Lead (Pb) 30 8.20 257.00 30 17.09 28.56 23 26
Magnesium (Mg) 30 157.00 1630.00 30 315.40 485 6 20
Manganese (Mn) 30 13.00 207.00 30 30.63 39.8 17 16
Mercury (Hg) 30 1.40 13.70 29 0.60 N/A 6 15
Nickel (Ni) 30 227.00 691.00 5 2.26 3.7 0 0
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Southside OB/OD Facility
Naval Weapons Station — Charleston, SC

Technical Memorandum
March 25, 1997

Potassium (K) 30 0.31 1.30 5 N/A N/A 1 2
Selenium (Se) 7 30 0.31 1.40 6 0.87 1.3 0 0
Silver (Ag) 30 124.00 3070.00 25 N/A N/A 1 1
Sodium (Na) 30 0.40 0.52 3 192.29 340.5 0 0
Thallium (T1) 30 10.90 N/A 1 0.54 N/A 0 0
Tin (Sn) 30 4.60 38.40 30 N/A N/A 5 5
Vanadium (V) 30 15.60 1220.00 30 19.98 27.56 30 30
Zinc (Zn) 30 0.03 1.10 13 10.47 17.56 0 6
Notes:

N/A indicates statistical values were not established.
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Southside OB/OD Facility

Naval Weapons Station — Charleston, SC
Technical Memorandum

March 25, 1997

=
Aluminum (Al) 29 3590.00 10900.00 29 14166.06 17910.00 0 0
Antimony (Sb) 29 <0.3 <1.5 0 N/A N/A 0 0
Arsenic (As) 29 1.90 11.40 29 7.6 9.48 1 1
Barium (Ba) 29 10.30 2810.00 25 55.08 72.90 5 5
Beryllium (Be) 29 0.13 0.75 20 0.86 1.01 0 0
Cadmium (Cd) 29 0.05 0.89 21 0.1 N/A 0 11
Calcium (Ca) 29 179.00 3430.00 26 432.69 545.50 14 18
Chromium (Cr) 29 3.60 17.50 29 21.91 25.60 0 0
Cobalt (Co) 29 0.29 1.40 23 1.19 1.86 0 0
Copper (Cu) 29 1.10 38.20 21 N/A N/A 0 0
Iron (Fe) 29 3420.00 21000.00 29 23614.06 26975.00 0 0
Lead (Pb) 29 4.70 71.30 29 11.23 16.30 4 5
Magnesium (Mg) 29 199.00 2580.00 29 870.56 947.76 2 4
Manganese (Mn) 29 5.50 46.40 29 27.42 33.20 1 2
Mercury (Hg) 29 1.00 3.60 27 N/A N/A 0 0
Nickel (Ni) 29 215.00 437.00 12 3.96 4.96 0 0
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Southside OB/OD Facility

Naval Weapons Station — Charleston, SC
Technical Memorandum

March 25, 1997

1

Potassium (K) 29 0.35 0.83 10 446 N/A 0 0
Selenium (Se) 29 <0.19 <0.34 0 1.64 1.92 0 0
Silver (Ag) 29 135.00 293.00 24 N/A N/A 0 0
Sodium (Na) 29 0.42 0.64 5 453.52 554.50 0 1
Thallium (T1) 29 <0.71 24.50 1 0.57 N/A 0 0
Tin (Sn) 29 5.20 35.40 29 N/A N/A 0 0
Vanadium (V) 29 4.70 276.00 24 35.50 42.30 12 17
Zinc (Zn) 29 0.04 0.18 9 12.36 15.20 0 0
Notes:

N/A indicates statistical values were not established.

< (Less than) indicates that sample results were nondetect at the detection limit listed.
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Southside OB/OD Facility
Naval Weapons Station — Charleston, SC

Technical Memorandum

March 25, 1997

=
Aluminum (AD 28 4340.00 13900.00 28 10714.97 16125 0 0
Antimony (Sb) 28 <0.31 <0.43 0 N/A N/A 0

Arsenic (As) 28 1.30 18.7 28 5.29 9.05 4 12
Barium (Ba) 28 10.40 318.00 24 25.38 36.85 4 6
Beryllium (Be) 28 0.12 1.5 19 0.28 N/A 3 5
Cadmium (Cd) 28 0.05 0.22 17 N/A N/A 0 0
Calcium (Ca) 28 137.00 1970.00 25 814.98 1007.25 8 9
Chromium (Cr) 28 5.20 21.40 28 15.69 23.05 0 5
Cobalt (Co) 28 0.31 1.60 20 1.34 2.04 0 7
Copper (Cu) 28 1.10 138.00 19 N/A N/A 0 0
Iron (Fe) 28 5010.00 23800.00 28 12732.39 20460 5 10
Lead (Pb) 28 3.70 53.30 28 7.66 13.6 2 11
Magnesium (Mg) 28 215.00 1370.00 28 983.70 1320 1 2
Manganese (Mn) 28 5.10 59.90 28 14.62 20.4 9 16
Mercury (Hg) 28 0.77 5.10 22 N/A N/A 0 0
Nickel (Ni) 28 213.00 573.00 16 2.82 3.7 2 8
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Southside OB/OD Facility

Naval Weapons Station — Charleston, SC

Technical Memorandum
March 25, 1997

Potassium (K) 28 0.34 1.00 6 345.12 464 0 1
Selenium (Se) 28 <0.19 <0.23 0 0.79 11 0 0
Silver (Ag) 28 144.00 338.00 23 N/A N/A 0 0
Sodium (Na) 28 0.39 0.89 2 477.64 613.5 0 0
Thallium (T1) 28 <0.69 <3.6 0 N/A N/A 0 0
Tin (Sn) 28 7.10 52.20 28 N/A N/A 0 0
Vanadiom (V) 28 5.80 40.10 24 23.15 38.95 3 9
Zinc (Zn) 28 <0.03 <0.04 0 13.16 16.75 0 0
Notes:

N/A indicates statistical values were not established.
< (Less than) indicates that sample results were nondetect at the detection limit listed.
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Southside OB/OD Facility
Naval Weapons Station — Charleston, SC

Technical Memorandum
March 25, 1997

amp.
Aluminum (Al 25 2480.00 9580.00 25 18779.34 17980 0 0
Antimony (Sb) 25 <0.31 0.9200 1 N/A N/A 0 0
Arsenic (As) 25 1.40 7.70 25 5.29 5.07 5 5
Barium (Ba) 25 9.90 267.00 22 43.24 41.4 3 3
Beryllium (Be) 25 0.13 0.62 17 0.35 0.57 1 2
Cadmium (Cd) 25 0.05 0.38 10 0.08 N/A 0 3
Calcium (Ca) 25 132.00 1660.00 24 1043.06 998.67 4 4
Chromium (Cr) 25 3.60 20.70 25 21.93 21 0 0
Cobalt (Co) 25 0.24 3.70 18 2.99 2.87 1 1
Copper (Cu) 25 0.50 56.80 14 N/A N/A 0 0
Iron (Fe) 25 3910.00 15900.00 25 15311.74 14660 1 1
Lead (Pb) 25 4.10 101.00 25 17.06 16.33 1 1
Magnesium (Mg) 25 197.00 1200.00 25 1543.71 1478 0 0
Manganese (Mn) 25 4.10 29.10 25 25.90 24.8 1 1
Mercury (Hg) 25 0.71 3.30 17 N/A N/A 0 0
Nickel (Ni) 25 213.00 461.00 5 4.04 3.87 0 0
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Southside OB/OD Facility

Naval Weapons Station — Charleston, SC
Technical Memorandum

March 25, 1997

Potassium (K) 25 0.39 0.60 3 523 N/A 0 1
Selenium (Se) 25 <0.2 <0.38 0 0.57 N/A 0 0
Silver (Ag) 25 129.00 344.00 22 N/A N/A 0 0
Sodium (Na) 25 0.53 0.74 2 490.86 470.00 0 0
Thallium (T1) 25 <0.59 4.50 1 N/A N/A 0 0
Tin (Sn) 25 7.90 25.90 25 N/A N/A 0 0
Vanadium (V) 25 2.10 138.00 21 29.59 28.33 4 4
Zinc (Zn) 25 <0.03 <0.04 0 20.17 20.73 0 0
Notes:

N/A indicates statistical values were not established.

< (Less than) indicates that sample results were nondetect at the detection limit listed.
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Southside OB/OD Facility

Naval Weapons Station — Charleston, SC
Technical Memorandum

March 25, 1997

Table 2-9
Naval Weapons Station SWMU #18 Soil
First Interval (0-6") Soil Samples Organic Data Sets

Total Low Range High Range # of Samples Above
Parameter Samples (UG/KG) UGIKG) Detection Limits
4,4’-DDE 30 2.90 15.00 4
4,4’-DDT 30 3.60 170.00 6
Di-n-butylphthalate 30 46.00 940.00 6
Diphenylamine 30 59.00 1
Endrin 30 3.60 5.80 2
Heptachlor 30 1.50 4.00 3
Pentachlorophenol 30 42.00 1
Pyrene 30 65.00 360.00 4
Toxaphene 30 1600.00 1
alpha-Chlordane 30 3.60 1
beta-BHC 30 3.20 1
delta-BHC 30 1.80 1
_gamma-Chlordane 30 1.40 1
Table 2-10

Naval Weapons Station SWMU #18 Soil
Second-Interval (1’-3”) Soil Samples Organic Data Sets

Total Low Range High Range # of Samples Above
Parameter Samples (UG/KG) (UG/KG) Detection Limits
4,4’-DDT 29 4.90 9.50 2
Benzene 29 2.00 1
Chiorobenzene 29 1.00 1
Di-n-butylphthalate 29 43.00 67.00 2
Heptachlor 29 1.50 2.00 3
Heptachlor epoxide 29 4.00 1
Methylene chloride 29 1.00 1
Toluene 29 1.00 5.00 3
Trichloroethene 29 2.00 1
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Southside OB/OD Facility

Naval Weapons Station — Charleston, SC
Technical Memorandum

March 25, 1997

Table 2:11
Naval Weapons Station:SWMU: #18 Sail
Third Interval (3’-5%) Seil Samples Organic Data Sets
Total Low Range High Range # of Samples Above
Parameter Samples (UG/KG) (UG/KG) Detection Limits
4,4’-DDT 29 8.00 19.00 2
Di-n-butylphthalate 29 50.00 1
Heptachlor 29 1.60 1.70 2
Methylene chloride 29 2.00 3.00 2
Table 2-12
Naval:'Weapons Station:SWMU #18 Soil
Fourth Interval (5’-7’) Soil Samples Organic Data Sets
Total Low Range High Range # of Samples Above
Parameter Samples (UG/KG) (UG/KG) Detection: Limits
4,4’-DDD 28 22.00 1
4,4’-DDE 28 34.00 1
4,4-DDT 28 15.00 490.00 2
Di-n-butylphthalate 28 38.00 37.00 2
Endosulfan II 28 45.00 1
Endrin aldehyde 28 54.00 1
Heptachlor 28 1.90 1
Methylene chloride 28 1.00 12.00 4
alpha-Chlordane 28 7.60 1
beta-BHC 28 9.30 1
Toxaphene 28 4300.00 1
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Southside OB/OD Facility

Naval Weapons Station — Charleston, SC
Technical Memorandum

March 25, 1997

Widespread inorganics contamination is implied based on the data evaluation methods outlined
in the closure plan. Figures 2.1-5 through 2.1-8 depict where the eight metals listed in 40 CFR
261.24 exceeded their respective 2 times the background values. Selection of the eight metals
for mapping purposes has no significance other than providing the reader a visualization of the
spatial distribution of the ubiquity of inferred “contamination.” Most notable is the widespread

occurrence of barium and lead.

2.2  Sediment and Surface Water Sampling

Eleven sediment samples and two surface water samples were collected. Four sediment samples
were collected from the marsh boundary area along the western edge of the site. Marsh
sediment locations are identified as NWS\018MO0001 through NWS\018M0004. Sediment
samples were also collected from seven detonation pits. Dimensions of the pits ranged from
approximately three to eight feet in diameter and from two to three feet in depth. Detonation
pit locations are identified as NWS\018DETO001 through NWS\018DETO007. Only detonation

pits 001 and 007 contained water. Sampling locations are presented in Figure 2.2-0.

2.2.1 Methodology
Sediment/soil and surface water samples were obtained in accordance with Sections 4.1.1 and

4.3 of the closure plan respectively.

Surface water samples were collected from detonation pits 001 and 007, and are identified as
NWS\018WD00101 and NWS\018WDO00701. The last two digits of the sample identification
label indicate the sampling event. Only one sampling event was performed for surface water;
therefore, the last two digits are 01. Sediment samples from the detonation pits are identified
as NWS\018MDO00101 through NWS\018MDO00701. The last two digits of the sample
identification label indicate the sampling interval surface sediment. Samples are considered as

the first interval; therefore, the last two digits for all sediment sample are 0O1.

2-27
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Nearshore marsh samples were acquired using stainless steel augers instead of a Ponar sampling
dredge when marsh sediments were exposed at low tide. Marsh sediment samples are identified
as NWS\018MO000101 through NWS\018M000401. The last two digits of the sample
identification label indicate the sampling interval. Surface sediment samples are considered as

the first interval; therefore, the last two digits for all sediment samples are 01.

2.2.2 Summary of Results

Complete analytical data sets for sediment and surface water samples are in Appendix C.
Tables 2-13 and 2-14 present the summarized results of sediment and surface water analyses.
An acceptable means of evaluating the significance of the data has yet to be agreed upon with
the regulatory agencies since the closure plan did not propose any “background” sediment
locations for the marsh. Furthermore, the appropriateness of comparing background marsh
sediment results to detonation pit sediments is highly questionable since there is no hydrologic
connection. Data for deteétions of organics and RCRA metals are presented on Figures 2.2-1

and 2.2-2.

2.2.2.1 Detonation Pits

In an attempt to attach relative significance to the detonation pit sediment samples, the results
were quantitatively compared to the 1-3 foot soil background concentrations. The rationale for
making such a comparison is based on the physical location of the pits and the manner in which
they were constructed. Table 2-15 presents a summary of the comparison to background soil.
The pits are small excavations scattered about the site, approximately 3 feet in depth, and are
not connected to any nearby surface water bodies. Therefore, the assumption is made that the
bottom of the pits corresponds to 1-3 foot soil horizon. Based on that comparison, it appears
the sediments at all locations have potentially been impacted to some degree with locations
018MDO005 and 018MDO006 having the most significant exceedances of the background values.
Low levels of organic compounds were detected at 018MD002, 018MDO003, and 018MD004.

2-33
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Table 2-13
Naval Weapons Station SWMU #18 Soil
Sediment Samples Inorganic (Mg/kg) and Organic (Ug/kg) Data Sets

Parameter 018M00101 {018M00201 | 018M00301 {018M00401 {018MD00101 | 018MD00201 |018MD00301 |018MD00401 [018MD00501 | 018MD0O0601 |018MD00701
Aluminum (Al) 5930.00 2890.00 6020.00 11700.00 4560.00 4960.00 7380.00 5080.00 12600.00 5240.00 5970.00
Antimony (Sb) <1 <0.53 < 1.2 £1.7 < 1.1 <0.92 <0.35 <135 L, 3.90 0.98
Arsenic (As) 3.70 2.40 3.90 11.60 2.40 2.60 7.30 2.10 18.00 4.70 5.00
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Table 2-13
Naval Weapons Station SWMU #18 Soil
Sediment Samples Inorganic (Mg/kg) and Organic (Ug/kg) Data Sets

Parameter 018M00101 {018M00201 § 018M00301 | 018M00401 |018MD00101 | 018MD00201 {018MD00301 |018MD00401 |018§MD00501 [ 018MD00601 [018MD00701
Selenium (Se) 1.10 <04 <l.1 1.80 0.50 <0.34 <0.86 <0.33 £ 1.5 <1.8 0.57
Silver (Ag) <14 <0.26 2.40 <1.6 <0.24 <0.22 <0.22 <0.21 <0.3 <0.21 <0.26
Sodium (Na) 6380.00 753.00 8380.00 18200.00 179.00 150.00 159.00 164.00 222.00 134.00 171.00
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Table 2-14
Naval Weapons Station SWMU #18 Soil
Surface Water Samples Inorganic and Organic Data Sets (Ug/l)
Parameter 018WD00101 018WD00701
Aluminum (Al) 459.00 156.00
Antimony (Sb) <2.1 <21
Arsenic (As) <28 2.90
Barium (Ba) 98.20 86.60
Beryllium (Be) <0.3 03
Cadmium (Cd) 1.40 1.20
Calcium (Ca) 4510.00 2390.00
Chromium (Cr) 1.90 <0.8
Cobalt (Co) <0.9 <0.9
Copper (Cu) 19.30 16.40
Iron (Fe) 5220.00 8720.00
Lead (Pb) 38.80 24.10
Magnesium (Mg) 985.00 816.00
Manganese (Mn) 75.70 33,20
Mercury (Hg) <0.1 <0.1
Nickel (Ni) <2.8 1.00
Potassium (K) 2410.00 2100.00
Selenium (Se) <2.8 <2.8
Silver (Ag) <12 <1.2
Sodium (Na) 3410.00 2300.00
Thallium (T1) <2.7 2.7
Tin (Sn) <19 <2.6
Vanadium (V) <21 2.10
Zinc (Zn) 159.00 64.10
Carbon disulfide 2.00
bis(2-Ethylhexyl)phthalate (BEHP) 5.00
Nitroguanidine 6.08
Notes:
< (Less than) indicates that sample results were nondetect at the detection limit listed.
The last two digits of the sample identification number represent the sampling event.
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Tahle 2-15

Naval Weapons Station SWMU #18 Soil
Dewmtﬁun Pk Sediment Samples Compared to Characteristics of Background Inorganic Data Sefs

minnd Total W;ﬁange High Range | # of Samples Above | Upper Confidence| Zx M_ean | #of Samples | # of Samples
[ Parameter Bamples | (MG/KG) | (MGKG) Detection Limits | Limit MG/KG) | (MG/KG) | Above 2x Mean| Above UCL
Aluminum (Al) 7 4560.0 12600.0 7 14166.06 17910 0 0
|An|:imony (Sb) 7 <0.35 3.9 2 N/A N/A N/A N/A
1
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- Table 215 T =
e e i Nava] ‘Weapons Station SWMU #18 SOl.l : o JEn
o Datonatmn Pit Sedimant Samp]es Compared to Characteristics of Bac’kgmund Inog-ganic Data Sets i
L Totsl | LowRange | High Range | # of Samples Above| Upper Confidencel  2x Mean | # of Samples | # of Samples
Parameter Samples | = (MG/EG) (MGJ’KE} Detection Limits Limit (MG/KG) |  (MG/KG) | Above 2x Mean| Above UCL
Silver (Ag) 7 <0.21 <0.3 0 N/A N/A N/A N/A
Sodium (Na) i 134.0 222.0 7 453.52 554.5 0 0
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Low levels of organic compounds were detected in surface water samples from detonation
pits 001 and 007. The nitroguanidine detection in water from pit 007 was the only detection of

an explosive compound in any media.

2.2.2.2 Marsh

For purposes of this memo, marsh data were tabulated solely to facilitate review. As would be
expected, metals were detected in sediment at each location. The concentrations were lowest
at location 002 and the highest at locations 003 and 004. Pyrene was also detected at
location 003 while alpha-and beta-BHC were detected at location 004. The tabulated list of hits

is presented in Appendix D.

2.3  Groundwater Sampling

Groundwater samples were acquired from six stainless steel monitoring wells which were
installed in accordance with the closure plan. Monitoring well locations are presented on the
water-table elevation contour map (Figure 2.3-1). Hollow stem auger drilling techniques were
used to install each of the wells, which are identified as NWS\018001 through NWS\018006.
Well construction and lithologic logs are attached as Appendix E. All wells were subsequently

developed and allowed to recover for one week before collecting groundwater samples.

2.3.1 Methodology

Groundwater samples were acquired in accordance with Section 4.2.3 of the closure plan.
Samples for the first sampling event are identified as NWS\018GW00101 through
NWS\018GWO00501. The last two digits of the sample identification label indicate the sampling

event. Only one sampling event sequence was performed; therefore, the last two digits are 01.

2-41
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2.3.2 Background

Background well NWS\018006 was sampled twice in accordance with the closure plan.
Groundwater samples for the background well are identified as NWS\018GW00601 and
NWS\018GWO0061A. Background groundwater data are summarized in Table 2-16.

2.3.3 Summary of Results

The entire set of groundwater analytical data are presented in Appendix F and have been
summarized in Table 2-17. Appendix G contains a tabulated list of “hits” for each of the wells.
Only eight analyses for site wells slightly exceed 2 times the mean of metals concentrations in
background water quality samples. No organic compounds were detected in groundwater

samples.

2.4  Geophysical Survey
An area in which mercury batteries are thought to have been buried was investigated through

a geophysical survey.

2.4.1 Methodology

A 90-by-141 foot area was established near the former demilitarization furnace using the site
sampling grid. Survey lines were spaced every three feet and trend east to west. A
Geonics EM-61 Time Domain Electromagnetic Conductivity instrument was used to collect the
data which were processed using Geonics software and countoured. The geophysical study area

is presented on Figure 2.4-1.

2.4.2 Summary of Results
Contour maps of the vertical gradient and secondary field data are presented as Figures 2.4-2A
and 2B. Vertical gradient contours indicate several anomalies which are thought to represent

buried objects (Figure 2.4-1). Secondary field data contour anomalies reflect surface debris, as

2-43
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. Tuble 2-16
G le Weapons Station SWMU #18 Groundwater
s i mmﬂsﬂu of Background Well Inorganic Data Sets
] e mxange High Range |# of Sanples Above | Mean | Standard | Standard |Upper Confidence |  2x Mean
arameter es (UG/L) | [UG/) | Detection Limits | (UG/L) | Deviation | Error | Limit (UG/L) {UG/L)
Aluminum (AD 2 869.00 2150.00 2 1509.50 905.80 640.60 3481.26 3019.00
Antimony (Sb) 2 <2.1 <2.1 0 N/A N/A N/A N/A N/A
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Table 2-16

- Naval Weapons Station SWMU #18 Groundwater
thnrmﬂiu of Background Well Inorganic Ih!ta Sets

w0 Total ‘Luv Rangn High Rnng: # uts:mlplu Above| Mean | Standard | Standard |Upper Confidence | 2x Mean

. Parameter Sam‘pilu UG (UG/L) | Detection Limits {UG/L) | Deviation Error Limit (UG/L) (UGIL)
Potassium (K) 2 <1600 <1600 0 N/A N/A N/A N/A N/A
Selenium (Se) 2 <2.8 <2.8 0 N/A N/A

N/A

N/A

N/A
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Table 2-17

. Naval Weapons Station SWMU #18 Groundwater

Monitoring #ﬂlémpm Compared to Characteristics of Background Tnorganic Data Sets

o o MW-1 Eiif . Mwa MW-3 MW-4 T MW-§ Upper Confi gg}}ce 2x Mean ‘# of Samples

__ Parameter UG/ !QG.TL} (UG:’LL UG/ UG/ Limit (UG/L) (UG/L) | Above 2x Mean
Aluminum (Al 317.00 296.00 6160.00 136.00 190.00 3481.26 3019.00 1
Antimony (Sb) <2.1 <2.1 3.80 <23 <2.1 N/A N/A 0
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£ 2 Tahle 247
] MW@MMM#IHWM&
. Monitoring Well Eamples, Cnmpnred to Charmtnﬂsﬁus of Bacltgrmmd Inorganic Data Sets
mEEe e . M‘W»l '::M:Mw'z . MW3 : :MW-4 :” M‘st Upper Conf'dence 2x=Mea:.g # of"S.amples-
___ Parameter _ 1oowen) - | UGy _(UG/L) Wwem) | wem | Limit UGA) | MUGL Above 2x Mean
Potassium (K) 10500.00 <1600 <1600 <1600 <1600 N/A 0
{ Selenium (Se) <2.8 <2.8 <2.8 <2.8 <2.8 N/A N/A 0




GEOPHYSICAL ANOMALY

NAVAL WEAPONS STATION

> o S
A & N
= 4 \
/.j) o ¥ e /4"‘ 4
~ ~ {
r;)v ~ ~ (,(({ ), f A
O ol > & 3
T 7 ‘i @
e b
~ ¥ ) . {f( -<)
7 »('( g y
-7
A
‘ 3
3
2 )]
: ‘
5
I, )
3 2
i L 1
> 3 T
7 2
1) W ‘(-(‘— ) !
'3 e
2 o,
» ﬁ) —(A
NChebed ( F
S “i{ﬂﬁ 7? < 1
‘LL( 7 < e -
) e i
" Y e 3
11\“‘ 'JJJIr rj ] o I
(
&' sl %VK A S s STUDY /
S a's il y
"\Am_% | ? AREA \ff f
- W e i}
Y= N ; h i
). RN T o
1 ¢ LN T e A
) ¢ VB
)
= {
J - o
'\)“/ ___lU_ | ¥ ‘\l g |
e W o ) ‘l r.-' g |
5 | L'
%’f - "E’T ! |
2 I i
5 { B g [ ?
*3 (( . | 1| —
) q A o e | 1L
3 u 7 diZa e N L]
2)\ ( )x »,:(,I . PN I B R !
p! | S \ —T
) S K iy Pl I
)« <) I'. ‘i -'l \
: VBN Al
2 < I N 1
,.2 \\ : . = |
) 5 p] s 2
9 (\r \ I , {
:, \( ‘\)) !I. .\) f
<} L5 ! ) i
S A I
b ,{: I-I 2 !
% 1] { P J ‘
o v {
S Ar“'h(l ; \f J’ [
~ f“‘{v\( ) C ~<’ i
e e € 9 6 B [
R “ 5 ¢ 2
\h\r‘)ﬂ\ o~ ! ~ ~ " \4‘\&\_, r_)v (g \_ ‘)) i
) . P C ¥ ;
V&/AJJ‘)) = o ~ _ o S "( ﬂ - |
. e : ..rw( .I
= ./_,5‘ ;WAV»‘Y‘N‘\, :\ :‘ ~, (\ L r 3 --'_ |
( 3 r\’_\:: - . '\,:\vl \ I
‘ e 'Jw\\*ﬁ U I
i1 . i S T e B 1]
( ' [ i - -y Ty |
£ \;‘\’_L . - K/\ s L & ,
Al i Ny - gy — 4 JF] -1
. e '**-g N !
I P ~ _ el
('(- lﬁ\P«)‘\ S - “'dl,_— ,/
r.(. Vwmy\b_\ e = ~‘; i |
F3 Hy = Mx
y s i U [N S S T Y G Y B oy R 1
— |LESEHA 3988883888898888¢98¢°
M — SWAMP MMM M (i] (_tl C-tl (t cJ\rl =¥ s 5% v 3B 0 75
— = = WATER e ————]
—o——— — UTILITIES
warasns — TREE LINE ot o i3]
== " — DIR ROAD SWMU 018
o FIGURE 2.4—1
bl el SOUTHSIDE 0B/0D GEOPHYSICAL STUDY AREA
CLOSURE LOCATION MAP

CHARLESTON, SC

DWG DATE: 01,24/97

JDWG NAME: 1150B0D8







Southside OB/OD Facility

Naval Weapons Station — Charleston, SC
Technical Memorandum

March 25, 1997

well as anomalies generated by the primary targets at depth. Color patterns in the contour maps

represent variations in gradient and field strength. Warmer colors indicate higher values while

cooler colors represent lower values. The primary anomalies are associated with pink areas on
the vertical gradient contour map. An estimate on the depth of the detected anomalies ranges
from 0.6 to 1.5 meters. However, depth estimates are imprecise without knowledge regarding

material type and mass of the buried object.

2.5  Deviations

Two aspects of the field investigation required deviations from those proposed in the closure
plan. Both items pertain to specified analytical requirements and are not expected to have an
impact on the final closure of the unit. However, it will be necessary to revise the closure plan.
Analytes and analytical methods described in the closure plan were strictly followed with the
following exceptions. Soil and groundwater samples were analyzed for all constituents listed in
Table 4-1 of the closure plan, excluding nitrocellulose, nitrostarch, tetracene, diazodinitrophenol,
and ethyl centralite. Rationale for excluding these analytes was provided in a letter to SCDHEC

from SOUTHDIV dated August 28, 1996.

Section 4.1.2 of the closure plan presented methodology and options in determing background
soil sample concentrations. Soil samples obtained from boring NWS\018SB006 were collected
and analyzed for the full suite of analytes. Soil samples from the three supplemental background
locations NWS\018SB020 through NWS\018SB022 were analyzed only for metals as it was
apparent that any organic contamination that may be present coincided with metals

contamination.
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3.0 CONCLUSIONS AND RECOMMENDATIONS

3.1 Site Characterization

Data acquired during the first phase of field work have indicated that activities at the former
Southside Open Burn/Open Detonation facility may have impacted the site to a limited degree.
This conclusion is based in part on data evaluation criteria in the closure plan, that is compounds
exceeding background concentrations indicate contamination unless eliminated by “other
appropriate criteria”. Background reference levels were only calculated for inorganics since
inorganics occur naturally in soil and groundwater. A thorough review of the data suggests that
the background data set may be inadequate to account for variability in concentrations of
naturally occurring inorganics. As a result, the evaluation may be falsely indicating widespread
“contamination” both surficially and at depth. A larger population of background samples might
result in a more statistically accurate assessment of the data; however, sufficient data may
already be available to adequately characterize the site if risk based criteria are used in
accordance with the SCDHEC Bureau of Solid and Hazardous Waste Management Assessment
and Remediation Criteria. In general, the maximum concentrations of compounds presently
defined as “contamination” are below thresholds considered protective of human health and the
environment. For this reason, it is recommended that the “other appropriate criteria” be defined
as the process of screening data be implemented in accordance with the SCDHEC memo

referenced above. Examples of conditions which justify a risk-based closure are outlined below.

Soil

Considering the operational history of the site, it is entirely possible that elevated metals
concentrations can be attributed, at least in part, to past disposal activities. In surface soil,
barium, lead, and vanadium have the highest frequency of detection above background.
However, professional judgment and knowledge of the Charleston area soil suggest that these
analytes could naturally occur locally at the levels reported. Furthermore, fate and transport

properties of metals suggest that it is improbable these analytes would migrate vertically to

3-1
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9’ bgs (which corresponds to the deepest soil sample collected) unless influenced by their
surrounding environment. Typical fate and transport characteristics of inorganics are:

o They tend to sorb to soil particles.

o They are not degradable.

. They tend to have moderate to low mobility; however, in acidic environments (pH < 5),

inorganics can become mobile.

The chemical property with the greatest influence on the fate and transport of inorganics is
solubility which is pH dependent. Average pH levels for soil at the site were measured to be
6.19 for the 0-6" bgs interval, 5.72 for the 1-3” bgs interval, 5.57 for the 3-5’ bgs interval, 5.49
for the 5-7’ bgs interval, and 5.93 for the 7-9’ bgs interval.

Cleanup of the sites to levels below background would require excavation of the entire surface
area of the site to depths of 7 feet in some locations. If additional screening criteria are applied,
the relative significance of the observed inorganics concentrations in terms of human health risk
or hazard is dramatically less than the significance attached to the data by the background test.
Appendix H contains tabulated data which has been screened first against EPA Region III Risk
Based Concentrations (RBCs) for surface soil under a residential scenario, soil screening levels
(SSLs) for subsurface soil, and the calculated background concentrations. For comparison the
data was also screened against the industrial RBCs which only resulted in the exclusion of 2
additional compounds. The exercise illustrated that it would be of great value to use risk based
concentrations to screen the data to avoid unnecessary remedial actions. Therefore, no further
soil sampling is recommended at this time until a decision is reached regarding the alternative

proposal for data evaluation.

Sediment and Surface Water
At present the closure plan does not provide a means to ascertain the significance of marsh

sediment data. It is recommended that 2 additional sediment samples be collected in the marsh

3-2



Southside OB/OD Facility

Naval Weapons Station — Charleston, SC
Technical Memorandum

March 25, 1997

from areas unlikely to have been impacted by site activities. Figure 3.1 illustrates the proposed
locations. Even with the addition of the “background” data it is recommended that the data be
screened using appropriate risk based criteria such as the EPA Region IV Sediment Screening
Values (SSVs). Appendix H contains a tabulated assessment of marsh sediment data screened

against the SSVs.

The evaluation of the detonation pit sediment data indicates that metals concentrations are
slightly elevated relative to the 1-3 foot background concentrations. The explosive compound
nitroguanidine was also detected in surface water in pit number 007. The plausible explanation
for the presence of the nitroguanidine is historical site operations; however, a quantitative means
of assessing the relative significance of all the data is needed before a valid determination of site

related impacts can be completed.

Groundwater

Groundwater beneath the former OB/OD facility does not appear to have been impacted by
facility operations. Groundwater movement beneath the facility is either towards the Goose
Creek marsh area west of the site, or towards two other SWMUs adjacent to the OB\OD area.
Analyte detections in groundwater beneath the site are limited to inorganics, very few of which
even exceed background. Of the eight analytes that exceed background, five are the essential
nutrients calcium, iron, potassium, magnesium, and sodium. It is also important to note that the
monitoring well with the most exceedances of background is located within approximately
15 feet of the marsh and appears to be screened in brackish water, which would account for the
elevated levels. Even so, none of the analytes detected exceed their respective maximum

contaminant levels for tap water, risk based screening levels as shown in Appendix H.

Appendix I generally describes baseline risk assessment procedures recommended for evaluation
of the data. It is recommended that these procedures be considered for use as appropriate

closure criteria under a risk based scenario.

33
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3.2  Geophysical Survey

Data presented on the vertical gradient contour map, Figure 2.4-2A indicate a roughly east-west
trending line of three intense anomalies in the northern half of the study area. Gradient contour
patterns suggest several small cells which may contain buried batteries or other objects. An
estimate on the depth of these anomalies ranges from 0.6 to 1.5 meters. However, depth
estimates are imprecise without knowledge regarding material type and mass of the buried
object. A similar contour pattern is present in the southwest corner of the study area and
indicates a similar feature at an estimated burial depth of 0.6 meters. The anomalies indicated
on Figure 2.4-1 are in areas thought to have been mercury battery burial sites. These anomalies

have been marked in the field for further investigation by an invasive method such as trenching.

It is recommended that the areas in which anomalies presented in Section 2.4 are found be
excavated to determine the source. Excavations should be performed in accordance with
Section 4.1.4 of the closure plan and with the assistance of an explosive ordnance disposal unit.
Provisions should be made to prevent the spread of any potentially contaminated soil and for

chemical analyses of excavated spoil material and undisturbed soils.

3-5
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DATALCP3 NAVAL: WEAPONS STATION Page: 1
12/04/96 NAVAL, WEAPONS STATION (SOIL) Time: 16:43
SOIL, SAMPLES

CYANIDE SAMPLE ID ------- >| 018-$-B001-01 018-5-B001-02 018-$-B001-03 018-5-8002-01 018-5-R002-02 018-5-8002-03
ORIGINAL ID ----- >| 0185800101 0185800102 0185800103 0185800201 0185800202 0183800203
LAB SAMPLE ID --->| 26340.01 26340.02 26340.03 26340.05 26340.08 26340.07
1D FROM REPORT -->| 018SB00101 0185800102 018SB00103 0185800201 0184800202 018SB00203
SAMPLE DATE ----- >| 07/17/96 07/17/96 07/17/96 07717796 OT/17/96 07/17/96
DATE EXTRACTED -->| 07/24/96 07/24/96 07724796 07/24/9<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>