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10.2 SWMU 21, Old Paint Storage Area; and SWMU 54, Former Abrasive Blasting Area
SWMUs 21 and 54 are at the northern end of Zone E directly adjacent to the Cooper River.
SWMU 21 is surrounded by SWMU 54. SWMU 21 consists of a 20-foot by 180-foot concrete
pad originally constructed in 1942 and formerly used to store containerized paint wastes generated
by ship repair and overhaul operations. SWMU 54 is the area south of Building 223 formerly
used for the abrasive blasting of ship components and hull sections. Additionally, ship
components and anchor chains were painted in this area. Spent blast grit still remains on the

ground. The dates of operation for these facilities are not available.

SWMU 21 has been the subject of two previous investigative efforts. The first sampling event was
a limited-scale effort with the goal of obtaining RCRA closure. During this sampling event, spent
blast media and paint chips were analyzed for Extraction Procedure (EP) Toxicity Characteristic.
The second sampling event occurred in the fall of 1993 as a prelude to the RFI field activities now

being conducted.

Samples collected at SWMU 21 also included portions of the area now identified as SWMU 54.
The media sampled included soil, groundwater, and sediment. Samples were analyzed for VOCs,
SVOCs, and the Target Analyte List (TAL) of inorganics using SW-846 methods at DQO Level III
with duplicates collected at a frequency of 10% and analyzed at DQO Level IV. The sampling
adhered to methods outlined in the USEPA Region IV ESDSOP/QAM. Table 10.2.1.1
summarizes these investigations and the compound groups for which constituents were detected.
As outlined in the sampling strategy presented in the Final Comprehensive RFI Work Plan, these
constituents were compared to the USEPA Region III RBCs to identify the COPCs for the HHRA.

The COPCs identified by the current data set included benzo(a)pyrene, benzo(b)fluoranthene (both
SVOCs), and lead. Sample locations where constituents were detected at concentrations above

their respective RBCs included soil borings $21-B01 through S21-B06, and S21-B09. One COPC
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detected at an offshore sediment sampling location in the Cooper River (S21-SO01) will be
addressed in the Zone J RFI. VOCs were detected in monitoring well CNSY-21-02 at
concentrations below the RBC values. Table 10.2.1.1 lists the previous investigations and the
contaminants identified during those investigations. Figure 10.2.1 iljustrates previous sampling
locations for SWMU 21 and the locations of samples collected during the current round of
sampling. It should be noted that monitoring well locations CNSY-21-01 through CNSY-21-03
correspond to soil boring locations S21-B01 through S21-B03 on the figure.

Table 10.2.1.1
SWMUs 21 and 54
Previous Investigations

Contaminants
Number Previous Investigtions Identified
"SWMU 21 Field Investigation for Interim Status Unit RCRA Closure, - VOCs, SVOCs, and
, ' 1988; Preliminary RFI Field Activities, 1993.* - inorgarnics
SWMU 54 None specifically for SWMU 54, The sampling described VOCs, SVOCs, and
above, however, included samgling at SWMU 54, inorganics
Naote:
a = See Tables in Appendix C of the Final Zone E RFI Work Plan (E/A&H, June 1995) for analytical results.

Materials of concern at SWMUSs 21 and 54, identified in the Final Zone E RFI Work Plan, include
paint wastes, solvents, and abrasive blast media. Potential receptors that may be exposed to site
contaminants include current and future building users and any site workers this area may support
following base closure. The subsurface utility distribution system (including storm and sanitary
sewers) in this area has acted as a conduit for moving any product or waste released within
Zone E, and thus could expose personnel working on any of these subsurface systems, as well as
providing a contaminant route to the Cooper River, which borders Zone E along its northeastern
side. The Cooper River could receive contaminated sediment, surface water runoff, and

groundwater discharges, thus exposing ecological receptors.

10.2-2
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To fulfill the RFI objectives, soil, sediment, groundwater and soil profile samples were collected
in accordance with the Final Zone E RFI Work Plan, and Section 3 of this report to determine

whether any contamination resulted from onsite activities.

10.2.1 Soil Sampling and Analysis

Soil was sampled in one round at SWMUs 21 and 54 from the locations shown in Figure 10.2.2.
The Final Zone E RFI Work Plan, proposed collecting 37 soil samples from the upper interval and
37 samples from the lower interval. Soil samples were also collected at both intervals from the
locations of the three shallow monitoring wells proposed at this site. All proposed upper-interval

samples were collected and 35 of the proposed 40 lower-interval samples were collected.

At SWMU 54, five lower-interval samples were not collected due to subsurface obstructions in
the form of large rocks at a depth of greater than two feet bgs. All samples were submitted for
analysis at DQO Level III for SVOCs, metals, and organotins. In addition, one upper-interval
sample and six lower-interval samples were submitted for VOC analysis due to high organic vapor
analyzer (OVA) readings and/or strong petroleum odor in the sample indicating possible free
product. Nine upper-interval samples selected as duplicates were analyzed at DQO Level IV for
Appendix IX analytical parameters, which includes the suite of analyses proposed for the site as
well as a more comprehensive list of VOCs, where applicable, and SVOCs, as well as herbicides,
hexavalent chromium, organophosphorus pesticides, and dioxins. Table 10.2.1.2 summarizes soil
sampling at SWMUs 21 and 54.
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Table 10.2.1.2
SWMUs 21 and 54
Soil Sampling Summary
Samples Samples Analyses
Interval Prog&;d Collected Analzsu Pro;ﬂ; Collected Deviations
“Upper i:f 40 40 Metals, SVOCs, Metals, SVOCs, - - One sample was submitted
S organotins organotins for VOC: analysis due to
high OV A readings and/or
a‘petroleum odor.
Lower 40 35 Metals, SVOCs, Metals, SVOCs,  Five samples were not
organotins organotins collected due to subsurface

obstructions. Also, six
samples were submitted
for VOC analysis due to
high OVA readings and/or

‘%ﬂm

10.2.2 Nature of Contamination in Seil

Organic compound analytical results for SWMU 54 soil samples are summarized in
Table 10.2.2.1. Inorganic analytical results for SWMU 54 soil samples are summarized in
Table 10.2.2.2. These tables also include the organic and inorganic analytical results from nine
upper-interval and eight lower-interval SWMU 21 soil samples collected in 1993; these samples
were analyzed only for VOCs, SVOCs, and metals. Appendix H contains the complete data report

for all samples collected in Zone E.

Table 10.2.2.1
SWMUs 21 and 54
Organic Compounds Detected in Soil

Range of Mean of Number of
Sampling Freq. of Detected Detected Industrial Samples
Com Interval Detection Conc, Conc. RBC Exgg RBC
VOCs (gg;
Acetone : Upper 110 35.0 35.0 20,000,000 0
Lower 8114 30.0-170 75.0 NA NA
2-Butanone (MEK) Lower 1/14 6.00 6.00 100,000,000 0
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Table 10.2.2.1
SWMUs 21 and 54
Organic Compounds Detected in Soil
Range of Mean of Number of
Sampling  Freq. of Detected Detected Industrial Samples
Compound Interval  Detection Conc. Conc. RBC _____ Exceeding RBC _

VOCs (ug_{gb —
Chlorobenzene Upper 710 4.00 - 30.0 131 4,100,000 0

Lower 2/14 11.0+ 180 1435 NA NA
Methylene chioride Upper 1/10 6.10 6.10 760,000 0
Toluene Upper 2110 3.60-7.20 540 41,000,000 0
1,1, 1-Trichloroethane Upper /10 4,00 4.00 7,200,000 0
SVOCs (ug/kp)
Acenaphthene Lewer 443 64:0- 83,000 21,500 NA NA
Anthracene Upper 9/49 21.0- 120 71.8 61,000,000 0

Lower 7143 20.0 - 250,000 36,000 NA NA
nenzo(g;h.nperylm Upper 18/49 45 1,600 2445 $2,000:000 0

Lower 11743 52,0 - 160,000 14,800 NA NA
Benzoic acid Upper 1/40 1,100 1,100 100,000,000 0
bis(2-EthylhexyDphthalate Upper 21749 550-7.600 1160 410,000 0

e Lower 1443 760 38D 189 NA NA

Butylbenzylphthalate Upper 11/49 46.0 - 280 114.4 41,000,000 0

Lower 2/43 89.0 - 400 245 NA NA
Carbazole Upper 3724 45.0 - 9.0 63 290,000 0

Lower mit 87.0 87.0 NA NA
Dibenzofuran Upper 1/49 140 140 820,000 0

Lower 2/43 1,300 - 72,000 36,700 NA NA
Di-ni<butyiphthalate Upper 18/49 66.0 - 430 190 20,000,000 0

Lower 8143 51,0 - 1,900 4% NA NA
Diethylphthalate Upper 2/49 100 - 120 110 100,000,000 0

Lower 1/43 140 140 NA NA
Di-n-octyl phthalate Upper 1149 . . 10,000- 10,000 - 4,100,000 0
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Table 10.2.2.1
SWMUs 21 and 54
Organic Compounds Detected in Soil
Range of Mean of Number of
Sampling Freq. of Detected Detected Industrial Samples
- Compound Interval Detection Conc. Conc. RBC Exceeding RBC
SVOCs (pgggl —_— —
Fluoranthene Upper 32/49 120 - 2,400 459 8,200,000 0
Lower 21/43 43.0 - 700,000 34,000 NA NA
'»Flubmm : Upper 1749 200 200 8,200,000 0
S, Lower | 343 110 11,000 wm o NA NA
2-Methylnaphthalene Lower 1/43 12,000 12,000 NA NA
,,;ye’mytphem‘l (p-Cresol) Upper 1/49 62,0 6.0 1,000,000 )
Naphthalene Upper 2/49 58.0-95.0 76.5 8,200,000 0
Lower 1/43 10,000 10,000 NA NA
Phenanthrene Upper 24/49 40.0 - 530 240 8,200,000 P
Lower 14/43 53.0 - 700,000 50,800 NA NA
Pyrene Upper 37/49 62.0 - 3,900 504 6,100,000 0
Lower 23/43 40.0 - 590,000 26,300 NA NA
SVOCs (B(a)P Equivalents) (ug/kg)
B(@)P Equiv, Upper 31/49 0.0540 -4,220 369:6 780 2
Lower 1743 0.130-476000 28,393 NA B Y
Benzo(a)anthracene Upper 27/49 95.0 - 1,900 297.9 7,800 0
Lower 13/43 78.0 - 460,000 35,812 NA NA
Benzo(b)fluoranthene Upper 29/49 100 ~'4,200 393.8 7,800 0
Lower 15143 76.0 - 290,000 19,733 NA: ‘NA
Benzo(k)fluoranthene Upper 20/49 75.0 - 2,400 302.4 78,000 0
Lower 12/43 100 - 220,000 18,628 NA NA
Benzo(a)pyrene Upper . 25149 . B40-2600 . 3078 . e 1
Lower 15/43 5.0 - 290,000 19,662 NA NA
Chrysene Upper 29/49 54.0 - 4,000 369.4 780,000 0
Lower 16/43 66.0 - 360,000 22,861 NA NA

10.2-8
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Table 10.2.2.1
SWMUs 21 and 54
Organic Compounds Detected in Soil
Range of Mean of Number of
Sampling  Freq. of Detected Detected Industrial Samples
Compound Interval Detection Conc, Conc. RBC Exceeding RBC

SVOCs (B(a)P guivalents) (E_iég’

‘Dibenz(a,h)anthracene Upper 6/49 36.0--790 215 780 1
' Lower 4143 140 - 93,000 23,418 CUNA NA
Indeno{1,2,3-cd)pyrene Upper 18/49 48.0 - 1,900 2527 7,800 0
Lower 11/43 44.0 - 150,000 13,934 NA NA
Dioxins (ng/kg)
Dioxin Equiv, Upper 99 0.0106 -3.18 0:947 1,000 0
1234678-HpCDD Upper 719 398-85.1 2758 NA NA
-1234678:HpCDF Upper 99 0:521 - 58.8 15.3 ‘NA NA
123678-HxCDD Upper 2/9 0.925 - 3.26 2.09 NA NA
123789 HxCDD Upper 19 1.84 1% NA NA
123478-HxCDF Upper 3/9 1.52-3.75 247 NA NA
iZ3ﬁ78-HxCDFE Upper 4/9 1.51--5.17 .- 313 ‘NA NA
234678-HxCDF Upper 3/9 1.71 -2.9% 2.46 NA NA
0OCDD Upper 99 417 - 491 127 s FNA NA
OCDF Upper 9/9 0.883 - 65.7 20.0 NA NA
23478:PeCDF Upper 19 0750 ©0.750 Na NA
2378-TCDF Upper 2/9 0.808 - 1.14 0.974 NA NA
Notes:
uglkg Micrograms per kilogram

€
®
oW

Nanograms per kilogram
Risk-based concentration
No industrial RBC established
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Table 10.2.2.2
SWMUs 21 and 54
Inorganic Detections for Soil (mg/kg)
Number of
Range of Mean of Samples
Sample Freq. of Detected Detected Industrial Reference Exceeding
Element Interval Detection Conc. Conc RBC Conc. RBC and RC
Aluminsm (Al Upper 49149 1,140 - 9,170 3,380 100,000 26,600 0
’ Lower 43143 289 - 9,110 3,230 NA 41,100 NA
Antimony (Sb) Upper 49/49 0.800 - 50.0 9 82 177 0
Lower 23/43 0.460 - 138 11.7 NA 1.60 NA
Arsenic (A Upper 48/49 - 0.900-26 56 8 me 1
o | Lower 4043 Co0é60-s8 a0 NA 19.9 NA
Barium (Ba) Upper 49/49 8.40 - 460 67 14,000 130 0
Lower 43/43 5.50 - 2,760 146 NA 94.1 NA
‘Beryltium (Be) Upper 40049 0.130 - 4.00 1.07 13 170 9
‘ Lower 2143 0.120 - 1.60 0.439 NA 27 NA
Cadmium (Cd) Upper 44/49 0.160 - 8.40 1.70 100 1.50 0
Lower 3043 0.110 - 20.8 2.54 NA 0.960 NA
Calcium (Ca) Upper 49149 1,220 -240,000 32,860 NA NA NA
| Lower 43743 307 - 214,000 27,100 NA . NA “NA
Chromium (Cr) Upper 49/49 6.00 - 226 54.6 1,000 94.6 0
Lower 3143 1.50 - 78.6 18.9 NA 752 NA
. Cobalt (Co) Upper 49/49 0.470- 67.2 1036 12,000 19.0 0
Lower 34/43 0.400 - 14.0 318 NA 14,9 NA
Copper (Cu) Upper 49/49 4.80 - 2,660 448 8,200 66.0 0
Lower 43/43 1.10 - 7,930 522 NA 152 NA
tron (Fe) Upper 4949 162046200 15,514 61,000 NA 0
“Lower 43/43 660 - 139,000 12.500 L NA NA NA
Lead (Pb) Upper 49/49 9.00 - 9,520 890 1,300 265 5
Lower 43/43 2.60 - 32,200 1,370 NA 173 NA
Magnesiam (Mg} Upper 49/49 103 - 24,000 2,267 NA NA NA
' S Lower 43/43 42.1-6,120 1,330 NA NA NA

10.2-10



Draft Zone E RCRA Facility Investigation Report

NAVBASE Charleston
Section 10: Site-Specific Evaluations
November 1997
Table 10.2.2,2
SWMUs 21 and §4
Inorganic Detections for Soil (mg/kg)
Number of
Range of Mean of Samples
Sample Freq. of Detected Detected Industrisl Reference Exceeding
Element Interval Detection Conc. Conc RBC Conc. RBC and RC
Manganese (Mn) Upper 49/49 9.30 - 490 158 4,700 302 0
Lower 43/43 3.90 - 1,090 99.6 NA 881 NA
Mereury (Hg) Upper 49149 0.0130 -20 1.1 61 2:60 0
’ Lower 943 0.0290- 6435 223 NA 159 NA
Nickel (Ni) Upper 49/49 2.30 - 492 50.4 4,100 77.1 0
Lower 39/43 0.700 - 333 23.8 NA 57.0 NA
 Potassium (K) Upper 46/49 140 - 1,480 61 NA NA NA
B Lawer 28143 103 - 1,530 588 NA NA NA
Selenium (Se) Upper 12/49 0.530-2.20 1.06 1,000 1.70 0
Lower 11/43 0.710 - 1.80 132 NA 2.40 NA
.Sﬂvet (Ag) Upper.. 23/49 0.240-6.10 111 111,000 NA- - 0
. Lower 8/43 0.260 - 2.20 1.06 NA' NA NA
Sodium (Na) Upper 39/49 17.2- 1,970 378 NA NA NA
Lower 23/43 69.0 - 2,810 750 NA NA NA
Thallium (T1) Upper 9/49 . 0.570- 4.20 1.5 16 NA o
Lower 4/43 0760 - 630 2.59 NA NA NA
Tin (Sn) Upper 35/40 7.40 - 236 46.6 100,000 59.4 0
Lower 20/35 3.30 - 900 134 NA 9.23 NA
Vanadium (V) Upper 49/49 1.80 -27.3 10.8 1,400 94.3 0
Lower 42/43 1.20-97.8 s NA 155 NA
Zinc (Zn) Upper 49/49 14.3 - 3,500 1,030 61,000 827 0
Lower 43/43 2.80 - 10,800 8§58 NA 886 NA
- — ———
Notes:
mg/kg = Milligrams per kilogram
RBC =  Risk-based concentration
RC =  Reference concentration
NA = No industrial RBC or RC established

10.2-11



Draft Zone E RCRA Facility Investigation Report
NAVBASE Charleston

Section 10: Site-Specific Evaluations

November 1997

Volatile Organic Compounds in Soil

Six VOCs were detected in soil samples at SWMUSs 21 and 54. Twelve detections occurred in the
upper interval and 11 in the lower interval. No VOC was detected above its respective industrial
RBC.

Semivolatile Organic Compounds in Soil

Twenty-five SVOCs were detected in soil samples collected at SWMUs 51 and 54. Three
hundred and thirty-six detections occurred in the upper interval and 196 occurred in the lower
interval. Two SVOCs — benzo(a)pyrene and dibenz(a,h)anthracene — exceeded their respective
industrial RBC in the upper interval. Additionally, seven SVOCs — benzo(a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, dibenz(a,h)anthracene,

and indeno(1,2,3-cd)pyrene — exceeded their respective SSLs in the lower interval.

Benzo(a)pyrene was detected in 25 upper-interval samples with a range of 84.0 to 2,600 ..g/kg and
a mean of 308 ng/kg. One upper-interval sample (054SB017, 2,600 ng/kg) exceeded the
benzo(a)pyrene industrial RBC of 780 r.g/kg.

Dibenz(a,h)anthracene was detected in six upper-interval samples with a range of 36.0 to
790 ug/kg and a mean of 215 ug/kg. One upper-interval sample (054SB017, 790 wg/kg) exceeded
the dibenz(a,h)anthracene industrial RBC of 780 .g/kg.

Benzo(a)anthracene was detected 13 of 43 lower-interval samples with a range of 78 to
460,000 wg/kg and a mean of 35,812 ug/kg. Three lower-interval samples (054SB022,
1,400 ng/kg; 054SB027, 890 ug/kg; and 054SB031, 460,000 wug/kg) exceeded the
benzo(a)anthracene SSL of 700 r.g/kg.

10.2-12
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Benzo(a)pyrene was detected 15 of 43 lower-interval samples with a range of 55 to 290,000 ug/kg
and a mean of 19,662 ng/kg. One lower-interval sample (054SB031, 290,000 ng/kg) exceeded
the benzo(a)pyrene SSL of 4,000 ug/kg.

Benzo(b)fluoranthene was detected 15 of 43 lower-interval samples with a range of 76 to
290,000 wg/kg and a mean of 19,733 ug/kg. One lower-interval sample (054SB031,
290,000 r.g/kg) exceeded the benzo(b)fluoranthene SSL of 4,000 ng/kg.

Benzo(k)fluoranthene was detected 12 of 43 lower-interval samples with a range of 100 to
220,000 ng/kg and a mean of 18,628 ung/kg. One lower-interval sample (054SB031,
220,000 n.g/kg) exceeded the benzo(k)fluoranthene SSL of 4,000 ..g/kg.

Chrysene was detected 16 of 43 lower-interval samples with a range of 66 to 360,000 »g/kg and
a mean of 22,861 ng/kg. Two lower-interval samples (054SB022, 1,500 ng/kg and 054SB031,
360,000 wg/kg) exceeded the chrysene SSL of 1,000 ng/kg.

Dibenz(a,h)anthracene was detected four of 43 lower-interval samples with a range of 140 to

93,000 wg/kg and a mean of 23,418 ug/kg. One lower-interval sample (054SB031, 93,000 ng/kg)
exceeded the dibenz(a,h)anthracene SSL of 11,000 ug/kg.

Indeno(1,2,3-cd)pyrene was detected 11 of 43 lower-interval samples with a range of 44 to
150,000 wg/kg and a mean of 13,934 ug/kg. One lower-interval sample (054SB031,

150,000 ng/kg) exceeded the indeno(1,2,3-cd)pyrene SSL of 11,000 .g/kg.

In accordance with recent cPAH guidance, BEQs were caiculated for cPAHs at SWMUs 21
and 54. The upper-interval BEQ was calculated for 31 samples with a range of 0.0540 to
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4,220 ug/kg and a mean of 370 ug/kg. Two upper-interval samples (054SB017, 4,220 ng/kg and
054SB031, 1,076 ug/kg) exceeded the benzo(a)pyrene industrial RBC of 780 wg/kg.

Pesticides and PCBs in Soil
No pesticides or PCBs were detected in soil samples collected at SWMUs 21 and 54.

Other Organic Compounds in Soil

No organotins were detected in soil samples collected at SWMUs 21 and 54.

Eleven dioxins were detected in the nine upper-interval duplicate soil samples collected at

SWMUs 21 and 54, with 50 detections. No industrial RBCs exist for these parameters.

In accordance with recent dioxin guidance, TEQs were calculated for upper-interval samples. The
TEQ was calculated for nine samples with a range of 0.0106 to 3.18 ng/kg and a mean of
0.947 ng/kg. All TEQs were below the 2,3,7,8-TCDD industrial RBC of 1,000 ng/kg.

Inorganic Elements in Soil

Twenty-four metals were detected in soil samples collected at SWMUSs 21 and 54. One thousand
and thirty-one detections occurred in the upper interval and 798 in the lower interval. Three
metals — arsenic, beryllium, and lead — exceeded both their respective industrial RBC and
background RC in the upper interval. Additionally, three metals ~— arsenic, barium, and cadmium
— exceeded both their respective SSLs and background reference concentrations (RCs) in the

lower interval.

Arsenic was detected in 48 of 49 upper-interval samples with a range of 0.900 to 26 mg/kg and
a mean of 5.6 mg/kg. One upper-interval sample (S21-B03, 26 mg/kg) exceeded both the arsenic
industrial RBC of 3.8 mg/kg and the background RC of 23.9 mg/kg.
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Beryllium was detected in 40 of 49 upper-interval samples with a range of 0.130 to 4.00 mg/kg,
and a mean of 1.10 mg/kg. Nine upper-interval samples exceeded both the beryllium industrial
RBC of 1,30 mg/kg and the background RC of 1.70 mg/kg:

S21-B02 (2.8 mg/kg) 054SB008 (1.9 mg/kg) 0545B016 (1.8 mg/kg)
054SB001 (1.8 mg/kg) 054SB012 (3.9 mg/kg) 054SB031 (4 mg/kg)
054SB003 (1.8 mg/kg) 054SB014 (2.4 mg/kg) 054SB037 (1.8 mg/kg)

Lead was detected in 49 of 49 upper-interval samples with a range of 9.00 to 9,520 mg/kg, and
a mean of 890 mg/kg. Five upper-interval samples exceeded both the lead industrial RBC of
1,300 mg/kg and the background RC of 265 mg/kg:

S21-SB03 (2,900 mg/kg)
054SB029 (9,270 mg/kg)
054SB031 (1,440 mg/kg)
054SB038 (2,570 mg/kg)
054SB039 (9,520 mg/kg)

Arsenic was detected in 40 of 43 lower-interval samples with a range of 0.660 to 44.8 mg/kg and
a mean of 7.07 mg/kg. Three lower-interval samples (054SB031, 34.5 mg/kg; 054SB032,
36.2 mg/kg; and 054SB035, 44.8 mg/kg) exceeded both the arsenic SSL of 15 mg/kg and the
background RC of 19.9 mg/kg.

Barium was detected in 43 of 43 lower-interval samples with a range of 5.50 to 2,760 mg/kg and
a mean of 146 mg/kg. Five lower-interval samples (054SB003, 1,410 mg/kg; 054SB031,
465 mg/kg; 054SB032, 184 mg/kg; 054SB033, 119 mg/kg; and 054SB035, 2,760 mg/kg)
exceeded both the barium SSL of 32 mg/kg and the background RC of 94.1 mg/kg.
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Cadmium was detected in 30 of 43 lower-interval samples with a range of 0.110 to 20.8 mg/kg
and a mean of 2.54 mg/kg. Three lower-interval samples (054SB003, 12.2 mg/kg; 054SB031,
20.8 mg/kg; and 054SB035, 17.1 mg/kg) exceeded both the cadmium SSL of 6.0 mg/kg and the
background RC of 0.960 mg/kg.

10.2.3 Groundwater Sampling and Analysis

Three shallow monitoring wells were installed and sampled to assess groundwater quality at
SWMUs 21 and 54 as shown in Figure 10.2.3. Three existing wells, installed during the previous
SWMU 21 investigation, were also sampled. The wells were installed as follows and the existing

wells are also listed:

. Shallow Wells installed at SWMU 54 — NBCE054001, NBCE(054002, and NBCE054003
. Shallow Wells existing at SWMU 21 — NBCE021001, NBCE021002, and NBCE021003

Groundwater samples were submitted for VOCs, SVOCs, pesticides/PCBs, metals, cyanide,
chlorides, sulfates, TDS, and organotins at DQO Level IIl. One duplicate sample was submitted
for Appendix IX analyses at DQO Level IV, which includes the parameters listed above plus a
more comprehensive list of VOCs and SVOCs as well as herbicides, hexavalent chromium,

organophosphorous pesticides, and dioxins. Table 10.2.3.1 summarizes groundwater sampling
and analysis at SWMUs 21 and 54.

10.2-16

10

12

13

14

15



LEGEND

— SOIL BORINGS

— CORE SAMPLES

— DEEP MONITORING WELLS

— SHALLOW MONITORING WELLS
— SEDIMENT SAMPLES

— THICKNESS SAMPLES

— WIPE SAMPLES

SURFACE WATER SAMPLES

ff T\ WRFI REPORT

4
d ;
A R4

O20re00e®

¢ SNAVAL BASE CHARLESTON
e CHARLESTON, S.C.

FIGURE 10.2.3
MONITORING WELL LOCATIONS
SWMU #21, SWMU #54
ABRASIVE BLAST AREA

(!g x 0! E ESO

DWG DATE: 11/06/97 [DWG NAME: 10-02-03




Draft Zone E RCRA Facility Investigation Report

NAVBASE Charleston
Section 10: Site-Specific Evaluations
November 1997
Table 10.2.3.1
SWMUs 21 and 54
Groundwater Sampling Summary
Wells Wells
Degh Pro&d Installed Analzses Proged Analg Collected Deviations
Shallow 3 3 Standard Suite*, Standard Suite", Three existing wells
: chiorides, sulfates, chlorides, sulfates, were also sampled
and TDS and:TDS -
Note:
a2 = Standard Suite includes VOCs, SVOCs, metals, cyanide, pesticides, and PCBs

The shallow monitoring wells were installed at 12.5 to 13.5 feet bgs in the surficial aquifer. All

wells were installed in accordance with Section 3.3 of this report.

10.2.4 Nature of Contamination in Groundwater
Organic compound analytical results for groundwater are summarized in Table 10.2.4.1.
Inorganic analytical results for groundwater are summarized in Table 10.2.4.2. Appendix H

contains the complete data report for all samples collected in Zone E.

Volatile Organic Compounds in Groundwater

Shallow Groundwater

Two VOCs — 2-butanone and carbon disulfide — were detected in one of six shallow well
groundwater samples collected at SWMUs 21 and 54. Neither VOC exceeded its respective tap-
water RBC. No MCL has been established for either compound.
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Table 10.2.4.1
SWMUs 21 and 54
Organic Compounds Detected in First-Quarter Groundwater (n.g/L)
Shallow Monitoring Wells
Range of Mean of Number of
Freq. of Detected Detected Tap Water Samples
Compound ==.l};tectlon Conc. anc. RBC MCL Exceedmg RBC
VOCs
2-Butanone {MEK) 116 11.0 1 190 “NA 0
Carbon disulfide 1/6 2.00 2.00 100 NA 0
Notes:
ug/l. = Micrograms per liter
RBC = Risk-based concentration
MCL = Maximum contaminant |evel
NA = No MCL established for this compound
Table 10.2.4.2
SWMUs 21 and 54
Inorganic Detections for First-Quarter Groundwater (:g/L)
Shallow Monitoring Wells
Number of
Range of Mean of Samples
Freq. of Detected Detected Tap Water  Reference Exceeding
Element Detection Conc. Conc. RBC Conc, MCL RBC and RC
Antimony (Sb) 26 102-20 16.1 150 NAT 600 2
Arsenic (As) 2/6 6.00 - 19.5 12.8 0.0450 18.7 50.0 1
Calcium:(Ca) - 6/6 47,:500 --378,000 139,000 NA: NA ~NA NA
Chromium (Cr) 3/6 1.20 - 1.60 1,40 18.0 12.3 100 0
Iron {Fe) 516 3,690-28,000 14,900 1,100 NA NA 5
Lead (Pb) 3/6 5.50-22.3 11.9 NA 4.80 15.0* 1
Maguesium (Mg) 6/6 18,800 - 127,000 - 52,100 NA NA NA NA
Manganese (Mn) 6/6 110 - 713 481 84.0 2,560 NA 0
Nickel (Ni) 36 140 -2.80 2.23 730 152 100 0
Potassium (K) 6/6 11,600 - 68,100 32,800 NA NA NA NA
Sodium {Na) ’ 416 251,000-- 763,000 -- . 508,000 NA NA NA NA
Thaltiem (T1) 1/6 5.00 5.00 0.2%0 NA 2.00 1
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Table 10.2.4.2
SWMUs 21 and 54
Inorganic Detections for First-Quarter Groundwater (.g/L)
Shallow Monitoring Wells
Number of
Range of Mean of Samples
Freq. of Detected Detected Tap Water  Reference Exceeding
Element Detection Conc. Conc. RBC Conc. MCL RBC and RC
Vanaditim (V) 176 2.20 2:20 260 114 NA 0
Zinc (Zn) 1/6 42.8 42.8 1,100 27.3 NA 0
Notes:
ug/L = Micrograms per liter
RBC = Risk-based concentration
MCL = Maximum contaminant level
RC = Reference concentration
NA = No RBC, MCL, or RC established

*

TTAL

Inorganic Elements in Groundwater

Shallow Groundwater

Fourteen metals were detected in shallow groundwater samples at SWMUs 21 and 54. Five metals
— antimony, arsenic, iron, lead, and thallium — exceeded both their respective residential tap-
water RBCs and background RCs (where established).

Antimony was detected in two of six samples with a range of 10.2 to 22.0 «g/L, and a mean of
16.1 ng/L. Two samples from wells NBCE021002 (10.2 xg/L) and NBCE054002 (22 ng/L)
exceeded the antimony tap-water RBC of 1.5 ug/L and MCL of 6 »g/L. No background RC has

been established for antimony.

Arsenic was detected in two of six samples with a range of 6.00 to 19.5 ug/L and a mean of
12.8 ng/L. One sample from well NBCE021002 (19.5 ng/L) exceeded both the arsenic tap-water

RBC of 0.0450 ng/L and background RC of 18.7 ng/1.. The sample did not exceed the arsenic
MCL (50 ng/L).
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Iron was detected in five of six samples with a range of 3,690 to 28,000 ug/kg, and a mean of
14,900 ng/kg. Samples from the following five wells exceeded the iron tap-water RBC of
1,100 ng/L:

NBCEO021001 (3,690 ..g/L) NBCE054002 (24,500 ..g/L)
NBCE021002 (28,000 «g/L) NBCEQ054003 (13,000 ng/L)
NBCE021003 (5,370 ng/L)

No MCL or shallow groundwater RC has been established for iron.

Lead was detected in three of six shallow groundwater samples with a range of 5.50 to 22.3 .g/L
and a mean of 11.9 ug/L. One sample from well NBCE054002 (22.3 ng/L) exceeded both the
lead TTAL of 15.0 n.g/L and shallow groundwater RC of 4.8 ug/L. No tap-water RBC or MCL
has been established for lead.

Thallium was detected in one of six shallow groundwater samples at 5.00 n.g/L. The sample from
well NBCE054002 (5.0 ug/L) exceeded the thallium tap-water RBC of 0.290 ng/Land its MCL
of 2 ug/L. No shallow groundwater RC has been established for thallium.

10.2.5 Sediment Sampling and Analysis

The Final Zone E RFI Work Plan proposed collecting four sediment samples at SWMUs 21 and
54 from the locations shown in Figure 10.2.4. Four sediment samples were collected from the
nearshore area of the Cooper River and submitted for analysis at DQO Level I for
SVOCs, metals, and organotins. One sample was selected as a duplicate and submitted for
Appendix IX analysis at DQO Level IV for the suite of parameters proposed for the site

plus a more comprehensive list of SVOCs, in addition to herbicides, organophosphorus pesticides,
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dioxins, and hexavalent chromium. Table 10.2.5.1 summarizes sediment sampling and analysis

at SWMUs 21 and 54.

Table 10.2.5.1

SWMUs 21 and 54
Sediment Sampling Summary
Samples Sampiles
Proged Collected Analxses Progd Anal;ses Collected Deviation

PR | Gk SVOCs, metals, and SYOCs, metals, and- i :None
o : : ‘organoting organoting - - : :

10.2.6 Nature of Contamination in Sediment

Table 10.2.6.1 summarizes the organic analytical results for sediment. Table 10.2.6.2
summarizes the inorganic analytical results for sediment. Appendix H contains the complete
analytical report for all samples collected in Zone E. Sediment analytical results were evaluated
in Section 8, Ecological Risk Assessment, of this report and will be further assessed in the Zone J
RFI.

Table 10.2.6.1
SWMUs 21 and 54
Organic Compounds Detected in Sediment
Number of
Sediment Samples
Freq. of Range of Mean of Quality Exceeding
Comg\md Detection Detected Conc. Detected Conc, Criteria SSV
SVOCs (ug/kg)
Acenaphthene - 1F. SR 640 640 330 1
Anthracene 1/4 1,400 1,400 330 1
Benzo(g,h,ii)perylepe 3714 120- 1,200 497 NA NA
Dibenzofuran 1/4 590 590 NA NA
Fluoranthene 344 255-6,700 2,490 330 2
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Table 10.2.6.1
SWMUs 21 and 54
Organic Compounds Detected in Sediment
Number of
Sediment Samples
Freq. of Range of Mean of Quality Exceeding
Compound D=etection Detected Conc. Detected Conc, Criteria SSV
SVOCs (ug/kg) __
Fluorene 1/4 760 760 330 1
2-Methylnaphthatenc 114 220 220 330 0
Naphthalene 1/4 590 590 330 1
Phenamhrene 24 260-690 3,58 330 !
rene 4/4 130 - 5,600 1,710 330 3
SVOCs (B(a)P Equivalents) (ug/kg)

‘Ba)P Equiv. 3/4 261 - 3,330 C 1330 NA NA
Benzo(a)anthracene 3/4 210 - 2,600 1,010 330 1
‘Benzo(b)fluoranthene 2/4 1 170-230 200 - NA NA
Benzo(k)fluoranthene 3/4 210 - 3,600 1,350 NA NA
Benzo(a)pyrene 3/4 210-2,200 883 330 1
Chrysene 34 160 - 2.900 1,110 330 1
Diberz(a,h)anthracene 2/4 90.0-720 ws 330 1
Indeno(1,2,3-cd)pyrene 3/4 110 - 1,100 450 NA NA
Dioxins !nsiggb -

Dioxin Equiv. 1 1.77 177 NA NA
1234678-HpCDD 1/1 37.8 37.8 NA NA
1234678-HpCDF 1/1 3.23 3.23 NA NA
123678-HxCDD 11 1.69 1.69 NA NA
123789-HxCDD v 2.54 254 CNA : NA
123678-HxCDF 11 1.16 1.16 NA NA
123789-HxCDF o 0.939 0.939 NA NA
0CDD 1/1 724 724 NA NA
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Table 10.2.6.1
SWMUs 21 and 54
Organic Compounds Detected in Sediment
Number of
Sediment Samples
Freq. of Range of Mean of Quality Exceeding
Comgound Detection Detected Conc. Detected Conc. Criteria SSv
Dioxins (ngﬁb
OCDE 1 623 613 NA - NA
Notes:
uglkg = Micrograms per kilogram
ng’kg = Nanograms per kilogram
Ssv = Sediment screening value
NA = No SSV established
Table 10.2.6.2
SWMUs 21 and 54
Inorganic Detections in Sediment (mg/kg)
Number of
Sediment Samples
Freq. of Range of Mean of Quality Exceeding
Element Detection Detected Conc. Detected Conc. Criteria SSV
- Aluminum ¢(Af) 414 2,140 - 15,300 5,520 NA NA
Antimony (Sb) 4/4 1.10-23.2 7.33 12.0 1
Arsenic (As)‘% 4/4 3.70-21:8 | 8.83 “7.24 )
Barium (Ba) 4/4 19.5-56.8 37.0 NA NA
Beryllium (Bé) 414 0.260-2.50 ' 1.25 UNA NA
Cadmium (Cd) 4/4 0.270 - 0.450 0.350 1.000 0
Calcium {Ca) 4/4 8,800 - 23,800 13,400 : NA NA
Chromium (Cr) 4/4 28.4-40.4 34.6 523 a
Cobalt (Co) 474 290-183 109 o NA NA
Copper (Cu) 4/4 38.1-427 225 18.7 4
Iron (Fe) a/4 7,170- 28,500 16,000 NA NA
Lead (Pb) 4/4 69.4 - 482 206 30.2 4
Magnesium (Mg) 4/4 1,320 - 7,000 3,290 ' NA NA
Manganese (Mn) 4/4 47.1 - 299 155 NA NA
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Table 10.2.6.2
SWMUs 21 and 54
Inorganic Detections in Sediment (mg/kg)
Number of
Sediment - Samples
Freq. of Range of Mean of Quality Exceeding
Element Detection Detected Conc. Detected Conc. Criteria SSV
Mercury (Hg) 4/4 0.0600:- 0:67 0.319 0130 2
Nickel (Ni) 4/4 15.9-42.4 28.1 15.9 4
Potassium (K) 174 4,040 4,040 :NA NA
Selenium (Se) 3/4 0.800 - 2.1 1.15 NA NA
Silver (Ag) 2 0710-0750 073 200 0
Sodium (Na) 4/4 925 - 8,480 2,940 NA NA
Tin (Sn) 2/4 43,6557 S 497 NA NA
Vanadium (V) 4/4 5.40 - 58.3 18.2 NA NA
Zinc (Zn) 414 121°-1,390 ns 124 3
Notes:
mg/kg = Milligrams per kilogram
Ssv = Sediment screening value
NA = No SSV established

Semivolatile Organic Compounds in Sediment

Seventeen SVOCs were detected in sediment samples collected from SWMUSs 21 and 54
with 37 detections occurring in the upper interval (no lower-interval samples were collected).
Eleven SVOCs — acenaphthene, anthracene, benzo(a)anthracene, benzo{a)pyrene, chrysene,
dibenz(a,h)anthracene, fluoranthene, fluorene, naphthalene, phenanthrene, and pyrene — exceeded

their respective SSVs.

Acenaphthene was detected in one of four upper-interval samples at 640 ug/kg. The sample,
054M0001, exceeded the acenaphthene SSV of 330 ng/kg.
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Anthracene was detected in one of four upper-interval samples at 1,400 ug/kg. The sample,
054MO0001, exceeded the anthracene SSV of 330 ng/kg.

Benzo(a)anthracene was detected in three of four upper-interval samples with a range of 210 to
2,600 ug/kg and a mean of 1,010 rg/kg. One sample (054M0001, 2,600 ng/kg) exceeded the
benzo(a)anthracene SSV of 330 ng/kg.

Benzo(a)pyrene was detected in three of four upper-interval samples with a range of 210 to
2,200 ng/kg and a mean of 883 ng/kg. One sampie (054M0001, 2,200 ..g/kg) exceeded the
benzo(a)pyrene SSV of 330 ng/kg.

Chrysene was detected in three of four upper-interval samples with a range of 160 to 2,900 ng/kg
and a mean of 1,110 ng/kg. One sample (054M0001, 2,900 r.g/kg) exceeded the chrysene SSV
of 330 ng/kg.

Dibenz(a,h)anthracene was detected in two of four upper-interval samples with a range of 90 to
720 ug/kg and a mean of 405 ng/kg. One sample (054M0001, 720 ug/kg) exceeded the
dibenz(a,h)anthracene SSV of 330 ug/kg.

Fluoranthene was detected in three of four upper-interval samples with a range of 255 to
6,700 .g/kg and a mean of 2,490 ug/kg. Two samples (054M0001, 6,700 ug/kg; and 054M0003,

500 ng/kg) exceeded the fluoranthene SSV of 330 g/kg.

Fluorene was detected in one of four upper-interval samples at 760 ug/kg. The sample,

054M0001, exceeded the fluorene SSV of 330 ng/kg.
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Naphthalene was detected in one of four upper-interval samples at 590 ug/kg. The sample,
054M0001, exceeded the naphthalene SSV of 330 ng/kg.

Phenanthrene was detected in two of four upper-interval samples with a range of 260 to
6,900 ug/kg and a mean of 3,580 ng/kg. One sample (054M0001, 6,900 ng/kg) exceeded the
phenanthrene SSV of 330 ug/kg.

Pyrene was detected in four of four upper-interval samples with a range of 130 to 5,600 w.g/kg and
a mean of 1,710 ng/kg. Three samples (054M0001, 5,600 ng/kg; 054M0002, 590 ug/kg; and
054MO0003, 480 ng/kg) exceeded the pyrene SSV of 330 ng/kg.

Pesticides and PCBs in Sediment
No pesticides were detected in samples submitted for analysis from SWMUs 21 and 54. No

samples were submitted for PCB analysis.

Other Organic Compounds in Sediment
No organotins were detected in samples submitted for laboratory analysis from SWMUs 21
and 54.

Eight dioxins were detected in samples submitted for laboratory analysis from SWMUs 21 and 54.
No SSVs apply to these dioxins. In accordance with recent dioxin guidance, TEQs (dioxin
equivalent) were calculated. The TEQ was calculated for one sample at 1.77 ng/kg; no SSV
applies to the TEQ.
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Inorganic Elements in Sediment
Twenty-three metals were detected in sediment samples collected at SWMUs 21 and 54 with
84 detections occurring. Seven metals - antimony, arsenic, copper, lead, mercury, nickel, and

zinc — exceeded their respective SSVs.

Antimony was detected in four of four samples with a range of 1.10 to 23.2 mg/kg and a mean
of 7.33 mg/kg. One sample, 054M0004 (23.2 mg/kg), exceeded the antimony SSV of
12.0 mg/kg.

Arsenic was detected in four of four samples with a range of 3.70 to 21.8 mg/kg and a mean of
8.83 mg/kg. One sample, 054M0002 (21.5 mg/kg), exceeded the arsenic SSV of 7.24 mg/kg.

Copper was detected in four of four samples with a range of 38.1 to 427 mg/kg and a mean of
225 mg/kg. Four samples exceeded the copper SSV of 18.7 mg/kg: 054MO0001, 83.1 mg/kg;
054M0002, 38.1 mg/kg; 054M0003, 427 mg/kg; and 054MO004, 355 mg/kg.

Lead was detected in four of four samples with a range of 69.4 to 482 mg/kg and a mean of
206 mg/kg. All four samples exceeded the lead SSV of 30.2 mg/kg: 054M0001, 87 mg/kg;
054M0002, 69.4 mg/kg; 054M0003, 196 mg/kg; and 054M0004, 482 mg/kg.

Mercury was detected in four of four samples with a range of 0.0600 to 0.67 wg/kg and a mean

of 0.319 ug/kg. Two samples exceeded the mercury SSV of 0.130 mg/kg: 054M0001,
0.52 mg/kg; and 054M0002, 0.67 mg/kg.

Nickel was detected in four of four samples with a range of 15.9 to 42.4 mg/kg and a mean of
28.1 ug/kg. All four samples exceeded the nickel SSV of 15.9 mg/kg: 054M0001 (19.7 mg/kg),
054M0002 (15.9 mg/kg), 054M0003 (42.4 mg/kg), and 054M0004 (35.7 mg/kg).
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Zinc was detected in four of four samples with a range of 121 to 1,390 mg/kg and a mean of
725 mg/kg. Three samples exceeded the zinc SSV of 124 mg/kg: 054M0001 (211 mg/kg),
054M0003 (1,180 mg/kg) and 054M0004 (1,390 mg/kg).

10.2.7  Fate and Transport Assessment for SWMUs 21 and 54

Combined SWMU 21 is at the northern end of Zone E directly adjacent to the Cooper River and
comprises SWMUs 21 and 54. SWMU 21 consists of a 20-foot by 180-foot concrete pad formerly
used to store containerized paint wastes generated by ship repair and overhaul operations.
SWMU 54 is the area south of Building 223 formerly used for the abrasive blasting of ship
components and hull sections. Except for the concrete pad, the site is largely unpaved.
Environmental media sampled as part of the combined SWMU 21 RFI include surface soil,
subsurface soil, sediment, and shallow groundwater. Potential constituent migration pathways
investigated for combined SWMU 21 include soil to groundwater, groundwater to surface water,

surface soil to sediment, and emission of volatiles from surface soil to air.

10.2.7.1 Soil-to-Groundwater Cross-Media Transport: Tier One

Table 10.2.7.1 compares maximum detected organic constituent concentrations in surface soil and
subsurface soil samples to groundwater protection SSLs considered protective of groundwater.
For inorganics, maximum concentrations in soil are compared to the greater of (a) risk-based
SSLs, or (b) background RCs. To provide a conservative screen, generic SSLs are used; leachate
entering the aquifer is assumed to be diluted by a ratio of 10:1 with no attenuation of constituents
in soil (DAF = 10).

Eight organic constituents — benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluroanthene,
benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene, and
phenanthrene — were detected above groundwater protection SSLs in combined SWMU 21 soil.

Maximum concentrations of 17 SVOCs, including the eight exceeding their generic SSLs, were
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reported from a single subsurface soil sample, 054SB031. Benzo(a)anthracene and
benzo(b)fluoranthene were the only organic constituents detected above their generic SSLs in more
than one soil sample. Benzo(a)anthracene was also reported above its generic SSL in subsurface
soil samples 054SB024 and 054SB027 and in surface soil sample 054SB017, while
benzo(b)fluoranthene was also detected above its generic SSL in surface soil sample 054SB017.

None of these organic constituents was detected in first-quarter groundwater samples.

Fourteen inorganic constituents — antimony, arsenic, barium, cadmium, chromium, cobalt,
copper, lead, manganese, mercury, nickel, thallium, tin, and zinc — were detected in soil samples
above their respective groundwater protection SSLs or background reference values. Metals
contamination in soil is probably related to past abrasive blast activities at SWMU 54. Antimony,
copper, lead, and tin were most widespread in soil samples reporting concentrations above their
SSLs. Antimony was detected in 27 of 49 surface soil samples and 13 of 45 subsurface soil
samples at concentrations exceeding its generic SSL. Copper was detected in 35 of 49 surface soil
samples and nine of 45 subsurface soil samples at concentrations exceeding its background RC.
Lead was detected in 27 of 49 surface soil samples and nine of 45 subsurface soil samples at
concentrations exceeding its AL of 1,300 mg/kg for soil. Tin was detected in 12 of 49 surface
soil samples and four of 45 subsurface soil samples at concentrations above its background RC.
Of the inorganic constituents exceeding SSLs, antimony, arsenic, barium, chromium, lead,
manganese, nickel, thallium, and zinc were also detected in first-quarter groundwater samples.
Four of these metals — antimony, arsenic, lead, and thallium — were the only inorganic
constituents detected in first-quarter groundwater samples above their background RCs or tap-
water RBCs.

10.2.7.2 Groundwater-to-Surface Water Cross-Media Transport: Tier One
Table 10.2.7.1 also compares maximum detected organic constituent concentrations in shallow

groundwater samples to RBCs for drinking water, and to chronic ambient saltwater quality criteria
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values for the protection of aquatic life (saltwater surface water chronic screening values). For
inorganics, maximum concentrations in groundwater are compared to the greater of (a) risk-based
drinking water concentrations, or (b) background RCs for groundwater, as well as to the saltwate;
surface water chronic values. To provide a conservative first-tier screen, no attenuation or

dilution of constituents in groundwater is assumed before comparison to the relevant standards.

Antimony, arsenic, lead, and thallium were detected in combined SWMU 21 shallow groundwater
above their tap-water RBCs. Each was reported in only one of six first-quarter groundwater
samples collected. Antimony exceeded its tap-water RBC and lead exceeded its TTAL and its
saltwater surface water chronic screening level in the duplicate groundwater sample collected from
monitoring well NBCE054002. The original groundwater sample collected from monitoring well
NBCE054002 reported concentrations of antimony and lead below their respective screening
levels. Similarly, thallium exceeded its tap-water RBC in the original groundwater sample
collected from monitoring well NBCE054002 and was not detected in the duplicate sample.
Arsenic was detected above its background RC in the groundwater sample collected from
monitoring well NBCE021002. A valid set of quarterly groundwater data subsequent to first-
quarter sampling is not available for combined SWMU 21 due to an interim measures activity

which compromised site monitoring wells. As a result, first-quarter results cannot be confirmed.

10.2.7.3 Soil and Groundwater-to-Surface Water Transport: Tier Two

Table 10.2.7.2 provides a second screening tier for all constituents detected in soil or groundwater
at concentrations exceeding any of the first-tier screening levels. Constituent concentrations in
groundwater are compared to combined ecological/human health RBCs that have been adjusted
upward for site-specific dilution by surface water in the Cooper River, while soil constituent
concentrations are compared to calculated SSLs based on the adjusted RBCs rather than the
original target leachate concentrations. For the second-tier screen, no dilution of leachate by

groundwater or attenuation of constituents in soil is assumed (DAF = 1). The second screening
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tier identifies any constituents in soil or groundwater that pose a threat to surface water quality,
after allowing for dilution of groundwater by surface water when the groundwater discharges into
the river. The site-specific surface-water dilution factor calculated for combined SWMU 21 is
17,600:1 (see Table 6.2.1).

Except for arsenic and copper, none of the first-tier constituent concentrations exceeded the
adjusted screening levels of the second tier, indicating that most of the site constituents in soil and
groundwater pose no threat to human health or the environment in the Cooper River. Copper was
reported at concentrations above the second-tier screening level in two surface soil samples
(054SB016 and 054SB019) and in three subsurface soil samples (054SB003, 054SB031, and
054SB035). Arsenic was detected above its adjusted SSL in three surface soil samples (054SB031,
054SB032, and 054SB035). The adjusted SSLs are obtained assuming a DAF of 1, while the
calculated site-specific DAF for combined SWMU 21 is 37, taking into account dilution only. In
addition, the adjusted SSLs assume uniformly distributed constituent concentrations in soil equal
to the maximum detected concentrations, while arsenic and copper SSL exceedances in soil are
limited to three and five samples, respectively. Consequently, levels protective of Cooper River
water are actually much greater than indicated in the table, and are well above the detected soil

concentrations at the site.

10.2.7.4 Surface Soil-to-Sediment Cross-Media Transport

Four sediment samples were collected from the bottom of the Cooper River within 20 feet of the
shoreline of combined SWMU 21. Tables 10.2.6.1 and 10.2.6.2 summarize the constituent
concentrations detected in sediment samples. Nearly all of the constituents detected in sediment
samples were also detected in surface soil samples at the site, including many PAH compounds
and inorganics. This relationship implies either that surface soil is a potential source of these

constituents in sediment, or that both surface soil and sediment were contaminated by the same site
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source. Fate and transport for constituents detected in Cooper River sediments will be examined

in the Zone J RFI report.

10.2.7.5 Soil-to-Air Cross-Media Transport

Table 10.2.7.3 lists the VOCs detected in surface soil samples collected from combined SWMU 21
along with corresponding soil-to-air volatilization screening levels. Much of the site’s surface soil
is exposed at combined SWMU 21, however, none of the VOCs was reported at a maximum
concentration exceeding its corresponding soil-to-air volatilization screening level. As a result,

the soil-to-air migration pathway is not expected to be significant at combined SWMU 21.

10.2.7.6 Fate and Transport Summary

In the first-tier screen, nine metals — antimony, arsenic, barium, chromium, lead, manganese,
nickel, thaflium, and zinc — that were detected above their generic SSLs or background RCs in
soil were also present in groundwater samples. Antimony, arsenic, lead, and thallium were the
only metals whose maximum groundwater concentrations also exceeded their respective tap-water
RBCs. While subsurface soil concentrations of several PAH compounds — benzo(a)pyrene,
benzo(a)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene,
dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene, and phenanthrene — were reported at maximum
concentrations that were above generic SSLs, these concentrations were isolated to one subsurface
soil sample (054SB031). Additionally, concentrations of benzo(a)anthracene reported for two
other subsurface soil samples (054SB022 and 054SB023), and concentrations of
benzo(a)anthracene and benzo(b)fluoranthene reported for one surface soil sample (054SB017)
exceeded corresponding generic SSLs. None of these PAH constituents was detected in
groundwater samples. Valid subsequent quarterly groundwater sampling results were not available
to confirm first-quarter sample results, due to an interim measures activity conducted for this site

that breached the integrity of the monitoring wells.
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Concentrations of arsenic reported for three subsurface soil samples and copper reported for two
surface and three subsurface soil samples exceeded the adjusted screening values of the second-tier
comparisons, suggesting soil concentrations of arsenic and copper as threats to surface water in
the Cooper River via the soil to surface water (via groundwater) migration pathway. However,
comparison of site hydrogeologic conditions with the extremely conservative assumptions of the
second-tier screening process demonstrates that site concentrations of soil and groundwater should

be sufficiently protective of Cooper River water via the evaluated migration pathways.
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Table 10.2.7.1

Chemicals Detected in Surface Soil, Subsurface Soil, and Shallow Groundwater
Comparison to SSLs, Tap Water RBCy, Salt Water Surface Water Chronic Screening Levels, and Background Concentrations: Ticr One
NAVBASE-Charleston, Zonc E: SWMUs 21 and 54

Charleston, South Carolina

Max. Concentration

Max. Concentration

Screening Concentration *

Ground- Surface

Soil to Salt Wtr. Water  Water
Surface Subaurface| Shallow  Decp GW  Tap Water Surf. Wir. [ Soil Water| Leaching Migration Migration
Par Soil Soil GW GW SSL RBC Chronic_| Units Units | Potentisl _Concern  Concern
Volatile Organic Compounds
Acetone 35 170 ND NA 8000 3700 NA| vaxs uca NO NO NO
2-Butanonc (MEK) ND 6 11 NA 4000 1900 NA| vaxe ucL NO NO NO
Carbon Disulfide ND ND 2 NA 16000 1000 NA| vaxe uoa NO NO NO
hiorobenzene 30 18 ND NA 350 39 105] vaxc waoa. NO NO NO
ethylene chloride 6.1 ND ND NA 10 4.1 2560 { vaxe uUGL NO NO NO
Tolucne 7.2 ND ND NA 6000 750 37| vaxa uoL NO NO NO
1,1,1-Trichloroethane 4 ND ND NA 1000 790 312{ vaxo uoL NG NO NO
Semivolatile Organic Compounds
Acenaphthene ND 83000 ND NA( 285000 2200 9.7| vaxa uer NO NO NO
Anthracene 120 250000 ND NA| 5900000 11000 NA} usKkG  UGL NO NO NG
enzoic aoid 1100 ND ND NA| 200000 150000 NAl ugxa ueL NO NO NO
Benzo(g,h.i)peryicnc 1600 160000 ND NA| 2.33E+08 1500 NA| vexa  veL NO NO NO
cnzo{a)pyrene equivalents
Benzo(a)anthracene 1900 460000 ND NA 800 0.092 NA[ uekG  ugL YES NO NO
Benzo(a)pyrenc 2600 290000 ND NA 4000  0.0092 NA|uexe var|  YES NO NO
Benzo(b)fluoranthene 4200 290000 ND NA 2500 0.052 NA[ vaxe uval YES NO NO
Benzo(k)fluoranthene 2400 220000 ND NA 24500 0.92 NA| vaxe uca YES NO NO
Chrysene 4000 360000 ND NA 80000 9.2 NA| vaks ucL YES NO NO
Dibenzo(a,h)anthracene 790 93000 ND NA 800 0.0092 NA| voxka uaa, YES NO NO
Indeno(1,2,3-cd)pyrenc 1900 150000 ND NA 7000 0.092 NAl wvexe wer YES NO NO
Butylbenzylphthalate 280 400 ND NA| 930000 7300 29.4| UGKG uaL NO NO NO
Carbazole %0 87 ND NA 300 34 NA| uaxc wuoL NO NO NO
ibenzofuran 140 72000 ND NA NA 150 NA] vaxka  UGL NO NO NO
Di-n-butylphthalate 480 1900 ND NA| 2300000 3700 3.4 vaxc uoL NO NO NO
icthylphthalate 120 140 ND NA| 235000 29000 759| uskG  ucL NO NO NO
-n-octylphthalate 10000 ND ND NAJ 16000000 730 NA| voxs  uoL NO NO NO
is(2-Ethylhexyl)phthalate (BEHP) 7600 380 ND NA{ 1800000 4.8 NA| uoxc  uGL NO NO NO
luoranthene 2400 760000 ND NA{ 2150000 1500 1.6| ueke uoL NO NO NO
Tuorene 200 11000 ND NA} 280000 1500 NA| vaxe uvaL NO NO NO
2-Methylnaphthatene ND 12000 ND NA 63000 1500 NA| vexe uven NO NO NO
4-Methylphenol (p-cresol) 62 ND ND NA 690 180 NA| vaxs wvor NO NO NO
[Naphthalene 95 10000 ND NA 42000 1500 23.5| voxc  ueL NO NO NO
[Phenanthrene 530 700000 ND NA|[ 690000 1500 NA| vaxe uaL YES NO NO
[Pyrene 3900 590000 ND NA| 2100000 1100 NA| voxkae uor NO NO NO
Dioxin Compounds
|Dioxin (TCDD TEQ) 3.18 ND ND NA 950 0.43 10) NG PoL NO NO NO
Inorganic Compounds
Aluminum 9170 9110 710 NA 41100 37000 NA|moxG  uon NO NO NO
Antimony 50 138 22 NA 25 15 NA|moxc  war YES YES NO
Arsenic 26 44.3 19.5 NA 239 18.7 36| MoKG  uoL YES YES NO
Barium 460 2760 220 NA 820 2600 NA|MaxGc ueL YES NO NO
Beryllium 4 1.6 ND NA 32 1.2 NA|MokG  ueL NO NO NO
Cadmium 84 20.8 ND NA 4 18 93| MGKG  ucL YES NO NO
Chromium (total) 226 78.6 1.6 NA 94.6 37000 103 | makG uca YES NO NO
Cobalt 67.2 14 ND NA 19 2200 NAlmMoxe uvst YES NO NO
Copper 2660 7930 ND NA 152 1500 2.9 MexG  ueL YES NO NO
Lead 9520 32200 223 NA 400 15 8.5IMGKG  veL YES YES YES
Manganese 490 1090 713 NA 881 2560 NA|MGXG UL YES NO NO
Mercury 20 64.5 ND NA 2.6 11 0.2 MGKG voL YES NO NO
ickel 492 333 2.8 NA 771 730 422 | MOKG  UOL YES NO NO
Selentum 22 1.8 ND NA 25 180 71| MoxG  won NO NO NO
Silver 6.1 2.2 ND NA 17 180 0.23 [ MGKG  UGL NO NO NO
Thallium 4.2 63 5 NA 28 29 21.3| MGKG  uaA YES YES NO
Tin 236 900 ND NA 59.4 22000 NA| MGKG UG YES NO NO




Tabie 10.2.7.1
Chemicals Detected in Surface Soil, Subsurface Soil, and Shallow Groundwater
Comparison to SSLs, Tap Water RBCs, Salt Water Surface Water Chronic Screening Levels, and Background Concentrations: Tier One

NAVBASE-Charleston, Zone E: SWMUs 21 and 54

Charleston, South Carolins
Max. Concentration | Max. Concentration Screening Concentration * Ground- Surface
Soil to Salt Witr. Water  Water
Surface Subsurface| Shatlow  Deep GW  Tep Water Surf. Wir. | Soil Water|Leaching Migration Migration
Paramcter Soil Sail GW GW SSL RBC Chronic | Units _Units | Potential Concern  Concern
[Vanadium 27.3 97.8 2.2 NA 3000 260 NA|MoxG vaL NO NO NO
|Zinc 3500 10800 42.8 NA 6000 11000 86| MoKG uan YES NO NO

* Screening Concentrations:
Soil te GW - Generic SSLs based on DAF = 10, adapled from 1996 EPA Soil Screening Guidance or calculaled using valucs from Table 6.2

Tap Water RBC - From EPA Region 111 Risk-Based Concentration Table, June 3, 1996
Salt Water Surface Water Chronic - From EPA Supplemental Guidance to RAGS: Region 4 Bulletins, Ecological Risk Assessment, November, 1995; Table 2

In each case, the value shown is the greater of the relevant screcning value or the corrcsponding background reference value

Units: See notes for Table 10.1.5.1
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TFable 10.2.7.3

Soil-to-Air Volatilization Screening Analysis
NAVBASE-Charleston, Zone E: SWMUs 21 and 54
Charleston, South Carolina

Maximum
Concentration Soil to

in Surface Alr Exceeds
VOCs Soil SSL* Units SSL
Acetone 35 62000000 UG/KG NO
Chlorobenzene 30 94000 UG/KG NO
lMethylene chlonde 6.1 7000 UGKG NO
Toluene 7.2 520000 UG/KG NO
1.1,1-Trichloroethane 4 980000 UG/KG NO

* - Soil screening levels for transfers from soil to air were obtained from
USEPA Region III Risk-Based Concentration Table, June 1996.



Draft Zone E RCRA Facility Investigation Report
NAVBASE Charleston

Section 10: Site-Specific Evaluations

November 1997

10.2.8  Fixed-Point Risk Evaluation for SWMUs 21 and 54

10.2.8.1 Site Background and Investigative Approach

SWMU 21 was formerly a paint storage area and SWMU 54 was formerly an abrasive blast area.
The following refers to these sites as combined SWMU 21. Both are in a highly industrialized
portion of Zone E. As a result, the risk assessment for this site is presented as a FRE following
the framework presented in Section 7.3. The investigation for these SWMUs was combined due
to their proximity. As a result, the risk evaluation will combine the environmental data from both
SWMUs. Previous investigations were conducted at SWMU 21 in 1988 and 1993. The 1988

investigation generated data used to direct the 1993 investigation.

The 1993 sampling effort at SWMU 21 produced nine surface soil samples with BEQs and lead
above their RBCs. Forty soil samples were collected from the upper interval as part of the 1995
RFI sampling effort. Forty-nine surface soil samples locations are considered this FRE. Three
monitoring wells were installed as part of the original 1993 SWMU 21 investigation and three
additional monitoring wells were installed as part of the 1995 RFI. All six monitoring wells were
installed into the shallow aquifer. Groundwater data generated from the first-quarter RFI sampling
event are used to represent point risk/hazard for the combined SWMU 21 FRE. Sections 10.2.1

and 10.2.3 summarize the sampling effort for combined SWMU 21 soil and groundwater.

Based on historical data and initial RFI sample results, an interim measures removal activity was
conducted which resulted in the excavation of soil from this area. This removal action
compromised the integrity of monitoring wells at these sites, invalidating subsequent quarterly
sample data. Additionally, FRE conclusions regarding the surface soil at this site are based on
data collected before the interim measures action. As a result, details of the interim measures

action should be considered when interpreting FRE conclusions related to soil pathways.
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10.2.8.2 Fixed-Point Risk Evaluation for Soil

Residential Scenario

Table 10.2.8.1 provides CPSS summaries for combined SWMU 21 soil and identifies COPCs
based on comparison to residential and industrial RBCs and background RCs. Based on residential
RBCs, 14 COPCs (antimony, arsenic, BEQs, beryllium, cadmium, chromium, copper, lead,
manganese, mercury, nickel, thallium, vanadium, and zinc) were identified for combined
SWMU 21 soil. Chromium, which predominantly exists in either the trivalent or hexavalent state,
was identified as a COPC based on a conservative comparison of the maximum concentration
(regardless of valence) to the RBC for its hexavalent species (39 mg/kg). Hexavalent chromium
was not detected, which indicates that the trivalent state predominates for combined SWMU 21
surface soil. The RBC for trivalent chromium is 7,800 mg/kg. Since it is evident that combined
SWMU 21 chromium in soil predominantly exists in the trivalent state, chromium was eliminated
as a COPC. Aluminum was detected in combined SWMU 21 soil above its RBCs but was
eliminated from consideration in the residential FRE based on comparison to its background
concentration. Wilcoxon rank sum test analyses did not result in the inclusion of any parameter

that had been screened out based on background concentration.

Table 10.2.8.2 summarizes the residential COPCs detected at each combined SWMU 21 sample
location with contribution to risk and hazard. As shown, arsenic, BEQs, and beryllium are the
only contributors to risk for combined SWMU 21, exceeding 1E-06 at 48 of 49 locations.
Figure 10.2.5 is a spatial presentation of residential risk estimates for combined SWMU 21 surface
soil. Risk estimates range from 2E-07 to 1E-04 with an arithmetic mean risk of 2E-05.

Figure 10.2.6 is a spatial presentation of HI estimates for combined SWMU 21 surface soil. As

shown, HI projections exceeded the threshold of unity at 20 of 49 sample locations. HI estimates

range from 0.04 to 3 with an arithmetic mean HI of 0.9.
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Antimony, arsenic, copper, mercury, thallium, and zinc were the primary contributors to HI

projections.

Industrial Scenario
Based on industrial RBCs, arsenic, BEQs, beryllium, and lead were identified as COPCs for
combined SWMU 21 surface soil. Wilcoxon rank sum test analyses did not result in the inclusion

of any parameter that had been screened out based on background concentration.

Table 10.2.8.3 summarizes the industrial COPCs detected at each combined SWMU 21 sample
location with contribution to risk and hazard. As shown, arsenic, BEQs, and beryllium are the
only contributors to risk for combined SWMU 21, exceeding 1E-06 at 44 of 49 locations based
on the industrial scenario. Figure 10.2.7 is a spatial presentation of industrial scenario risk
estimates for combined SWMU 21 surface soil. Risk estimates range from 3E-08 to 2E-05 with
an arithmetic mean risk of 4E-06.

HI projections did not exceed the threshold of unity at any sample locations based on the industrial

scenario. HI estimates range from 0.002 to 0.06.

- Lead

Lead was detected in all 49 surface soil samples collected at combined SWMU 21. Soil
concentrations ranged from 9 to 9,520 mg/kg and exceeded the residential cleanup level of
400 mg/kg in 26 of 49 samples. The mean detected lead concentration for combined SWMU 21
is 890 mg/kg, which exceeds the action level of 400 mg/kg considered protective of children under
a residential scenario, but does not exceed the industrial cleanup level of 1,300 mg/kg, considered
protective of adults under an industrial scenario. Figure 10.2.8 is a spatial presentation of lead
soil concentrations, using the surface soil background concentration of 265 mg/kg, the residential

soil lead cleanup level of 400 mg/kg, and the industrial soil lead cleanup concentration of
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1,300 mg/kg as benchmark levels to illustrate the lead soil concentrations for combined
SWMU 21.

10.2.8.3 Fixed-Point Risk Evaluation for Groundwater

Residential Scenario

Table 10.2.8.4 provides CPSS summaries for combined SWMU 21 groundwater and identifies
COPCs. Antimony, arsenic, lead, and thallium were identified as groundwater COPCs based on
comparison of first-quarter groundwater concentrations to tap-water RBCs and background RCs.
Manganese was detected in combined SWMU 21 groundwater above its RBC but was eliminated
from consideration in the FRE based on comparison to its background concentration. Wilcoxon
rank sum test analyses did not result in the inclusion of any parameter that had been screened out

based on background concentration.

Table 10.2.8.5 summarizes the COPCs identified in combined SWMU 21 monitoring wells
sampled during the first quarter and their contribution to risk and/or hazard. Risk projections
above 1E-06 were associated with arsenic concentrations in the groundwater samples collected
from monitoring wells NBCE021002 and NBCE054W003. Monitoring wells NBCE021001,
NBCE021003, NBCE054001, and NBCE054002 had no carcinogenic COPCs detected in first-
quarter groundwater samples. The arithmetic mean risk for combined SWMU 21 groundwater is
9E-05, assuming a deminimus risk of 1E-07 for monitoring wells which produced samples with
no carcinogenic COPCs. Figure 10.2.9 illustrates the groundwater data as a function of point-

specific risk projections.

Four monitoring wells (NBCE021002, NBCE054001, NBCE054002, and NBCE054003) produced
results corresponding with HIs above unity. Antimony, arsenic, and thallium were the primary
contributors to HI projections. HIs ranged from 6 (NBCE021002) to 1 (NBCE054003). The
arithmetic mean HI for combined SWMU 21 is 2, assuming a deminimus HI of 0.01 for
monitoring wells which produced samples with no COPCs contributing to HI projections.

Figure 10.2.10 illustrates the groundwater data as a function of point-specific HI projections.
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Lead

Lead was detected in three of six shallow monitoring wells at concentrations ranging from 5.5 to
22.3 wg/L. The groundwater sample collected from monitoring well NBCE054002 had a
concentration of 22.3 w«g/L which is above the TTAL of 15 ug/L. The average detected lead
groundwater concentration for combined SWMU 21 is 11.9 ng/L. Although first-quarter
groundwater sample results could only identify marginally elevated lead concentrations, combined
SWMU 21 monitoring wells are no longer usable following interim measures removal actions.

As a result, first-quarter groundwater results cannot be confirmed.

10.2.8.4 Uncertainty
SWMU 21 uncertainty issues specific to the FRE and essential to the risk management process are

discussed in the following paragraphs.

Characterization of Exposure Setting and Identification of Exposure Pathways

The potential for high bias is introduced through the exposure setting and pathway selection due
to the highly conservative assumptions (i.e., future residential use) recommended by USEPA
Region IV when assessing future and current exposure. The exposure assumptions made in the

site worker scenario are highly protective and would tend to overestimate exposure.

Residential use of the site would not be expected, based on current site uses and the nature of
surrounding buildings. Current reuse plans call for continued industrial use of Zone E,
specifically as a marine cargo terminal and drydocking facility. If this area were to be
redeveloped, the buildings and other structures would be demolished, and the surface soil
conditions would likely change - the soils could be covered with landscaping soil and/or a house.
Interim measures activities removed an unknown quantity of soil from the combined SWMU 21
area. Consequently, chronic exposure to surface soil conditions, as represented by the samples

results used in this FRE, would be unlikely under any future use scenario. These factors indicate
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that exposure pathways assessed in this FRE would generally overestimate the risk and hazard

posed to current/future site workers and future site residents.

Groundwater is not currently used as a potable water source at combined SWMU 21, nor is it used
at NAVBASE or in the surrounding area. Municipal water is readily available. As previously
mentioned, it is highly unlikely that the site will be developed as a residential area, and it is
unlikely that a potable-use well would be installed onsite. It is probable that, if residences were
constructed onsite and an unfiltered well were installed, the salinity and dissolved solids would

preclude this aquifer from being an acceptable potable water source.

COPC Selection

Chromium was identified as a COPC in soil based on a conservative comparison to the RBC for
the hexavalent species. Nine surface soil samples analyzed for hexavalent chromium had no
detectable concentrations. Chromium was therefore eliminated as a soil COPC based on
comparison to the RBC for trivalent chromium. The maximum concentration of chromium
(226 mg/kg) was detected in surface soil sample 054SB005. Hexavalent chromium analysis was
conducted on surface soil samples 054CB007 and 054CB008 which are in the same general
location as 054SB005. These findings indicate that uncertainty associated with the elimination of

chromium as a COPC is minimal.

Quantification of Risk/Hazard

Soil

A conservative screening process was used to identify COPCs for combined SWMU 21. The
potential for eliminating CPSSs with the potential for cumulative HI greater than 1 was addressed
for noncarcinogens through the use of RBCs that were reduced one order of magnitude. For
carcinogens the RBCs are based on a conservative target risk of 1E-06. Use of conservative RBCs

in combination with the use of maximum detected concentrations for comparison minimizes the
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likelihood of a significant contribution to risk/hazard based on eliminated CPSSs. Of the CPSSs
screened and eliminated from formal assessment based on comparison to RBCs, none was reported

at a concentration close to its RBC (e.g., within 10% of its RBC).

Aluminum was present in combined SWMU 21 soil at concentrations above its RBC benchmarks
and was eliminated from consideration in the FRE based on comparison to its background
concentration. As a result, aluminum’s contribution to hazard has not been considered in this

FRE.

Arsenic and beryllium contributed to both risk and hazard projections for residential and industrial
soil pathways. Arsenic exceeded its background RC in only one of 49 surface soil samples
(021SB003). Beryllium exceeded its background RC in only 10 of 49 surface soil samples. These
findings indicate that while arsenic and beryllium contribute to elevated risk and hazard
projections, their maximum concentrations were only marginally above background RCs and their

average concentrations were below background RCs.

Groundwater

The same conservative screening process used for soil was also applied to groundwater. Use of
conservative RBCs in combination with the use of maximum detected concentrations for
comparison minimizes the likelihood of a significant contribution to risk/hazard based on
eliminated CPSSs. Of the CPSSs screened and eliminated from formal assessment, none was

reported at concentrations close to its RBC (e.g., within 10% of its RBC).

Manganese was present in combined SWMU 21 groundwater at concentrations above its RBC
benchmarks and was eliminated from consideration in the FRE based on comparison to its

background concentration. As a result, manganese’s contribution to hazard has not been
considered in this FRE.
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Arsenic was the only contributor to risk estimates based on the groundwater pathways.
Concentrations of arsenic in groundwater exceeded its background RC in only one first-quarter
groundwater sample (NBCE(021002). Arsenic was not detected in any groundwater sample at a
concentration above its MCL (0.05 mg/L). Subsequent quarterly data are not available to confirm

first-quarter sample results.

10.2.8.5 FRE Summary

The risk and hazard posed by contaminants at combined SWMU 21 were assessed for the future
sitc worker and the future site resident as sample point-specific estimates. In surface soil, the
incidental ingestion and dermal contact pathways are reflected. The groundwater FRE was based
on first-quarter data and considers the ingestion pathway only since no VOCs were identified as
COPCs for this site. Risk and HI estimates are presented on Tables 10.2.8.2, 10.2.8.3, and
10.2.8.5 such that a risk (E-06) or HI that exceeds 1 for any COPC at any given sample location
indicates that the concentration of that COPC exceeds its RGO. Section 7, Tables 7.3.1, 7.3.2,
and 7.3.3 provide residential, industrial, and residential groundwater RGOs, respectively, for all
of the COPCs identified for Zone E.

Soil — Residential Scenario
Arsenic, BEQs, and beryllium were detected in combined SWMU 21 surface soil at concentrations
above their residential RGOs. It should be noted that arsenic and beryllium were detected at

maximum concentrations only marginally above their background RCs.

Soil — Site Worker Scenario
Arsenic, BEQs, and beryllium were detected in combined SWMU 21 surface soil at concentrations
above their industrial RGOs. It should be noted that arsenic and beryllium were detected at

maximum concentrations only marginally above their background RCs.
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Groundwater — Residential Scenario
Antimony, arsenic, and thallium were detected in combined SWMU 21 groundwater at
concentrations above their RGOs. Arsenic was not, however, detected above its MCL.

Subsequent quarterly sample data are not available to confirm first-quarter sample results.
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Table 1v.2.8.1
Summary of Chemlicals Present in Site Samples
SWMU 21 and SWMU 54 - Surface Soil
NAVBASE - Charleston, Zone E
Charleston, South Carolina

Screening Concentration Number
Frequency Average Exceeding
of Range of Detected Residentlal Industrial Res. ind.

Parameter Detection Detection Concentration ___Range of SQL RBC RBC Reference _ Units RBC_RBC Ref.

Inorganics
Aluminum (Al 49 49 1140 - 9170 33708 NA - NA 7800 100000 26600 mglkg 1
Antimony (Sb) * 40 49 08 - 50 90 046 - 6.3 31 82 177 mglkg 25 29
Arsenic * 48 49 09 - 26 5.6 11 - 11 043 3.8 239 mgtkg 4B 26 1
Barium {Ba) 49 49 8.4 - 460 67.0 NA - NA 550 14000 130 mglkg 4
Beryllium (Be) * 40 49 013 - 4 11 0.11 - D.63 .15 13 t.7 mglkg 39 14 9
Cadmium (Cd) * 44 49 0.16 - 84 1.7 011 - 0.56 39 100 15 mgkg 6 23
Calcium (Ca) N 49 49 1220 - 240000 32859.8 NA - NA NA NA NA malkg
Chromium {Cr} * 49 49 6 - 226 546 NA - NA 39 1000 946 mgkg 27 8
Chromium (Cr+6) 0 9 NA - NA NA  0.053 - 0.065 39 1000 946 mglkg 27 8
Cobait (Co) 49 49 0.47 - 67.2 10.6 NA - NA 470 12000 19 mg/kg 8
Copper {Cu) * 45 49 4.8 - 2660 448 .4 NA - NA 310 8200 66 mglkg 25 39
Iron {Fe) N 49 49 1620 - 46200 15513.9 NA - NA NA NA NA mg/kg
Lead (Pb} "t 49 49 9 - 8520 890.0 NA - NA 400 1300 265 mg/kg 26 3 3
Magnesium {Mg) N 498 49 103 - 24000 2266.9 NA - NA NA NA NA mg/kg
Manganese (Mn) * 43 49 9.3 - 490 1576 NA - NA 180 4700 302 mgkg 20 3
Mercury (Hg) * 49 49 0013 - 20 1.1 NA - NA 2.3 61 2.6 mg/kg 4 3
Nickel (Ni) * 49 49 2.3 - 492 504 NA - NA 160 4100 771 mglkg 2 8
Potassium (K} N 46 49 140 - 1480 560.7 187 - 409 NA NA NA mg/kg
Selenium (Se) 12 49 053 - 22 1.1 052 - 63 39 1000 1.7 mg/kg 2
Silver (Ag) 23 49 0.24 - 6.1 11 021 - 13 39 1000 NA mgikg
Scdium (Na) N 39 49 17.2 - 1970 378.3 39 - 700 NA NA NA mg/kg
Thalliurm (Tl) * ] 49 057 - 42 1.5 052 - 63 0.63 16 28 mghkg 7 1
Tin (Sn) 33 40 74 - 236 46.6 32 - 143 4700 100000 59.4 mg/kg 12
Vanadium (V) " 49 49 1.8 - 100 10.8 NA - NA 55 1400 943 mgkg 1 1
Zine (2n) * 49 49 14.3 - 3500 1029.8 NA - NA 2300 61000 827 mglkg 5 21

Carcinagenic PAHs

Benzo(a)pyrene Equivale * * 31 49 0.054 - 4218 3896 80885 - 2011 88 780 NA ugikg 25 2
Banzo(a)anthracena * 27 43 85 - 1900 297 .9 350 - 870 880 7800 NA ug/kg 1
Benzo(a)pyrens ** 25 49 84 - 2600 307.8 350 - 870 88 780 NA uglkg 24 1
Benzo{b)flucranthene * 29 49 100 - 4200 393.8 350 - 870 880 7800 NA ug/kg 1
Benzo(k)flucranthene 20 49 75 - 2400 3024 340 - B70 8800 78000 NA ug/kg
Chrysene 29 49 54 - 4000 369.4 350 - 870 88000 780000 NA ug/kg
Dibenz(a,h)anthracene * * 6 49 36 - 790 215.3 340 - 870 88 780 NA ugfkg 4 1

Indeno(1,2,3-cd)pyrene  * 18 49 48 - 1800 2527 340 - B70 880 7800 NA uglkg 1



Table 1v.2.8.1

Summary of Chemicals Present in Site Samples

SWMU 21 and SWMU 54 - Surface Soil
NAVBASE - Charleston, Zone E

Charleston, South Carolina

Screening Concentration Number
Frequency Average Exceeding
of Range of Detected Residential Industrial Res. Ind.
Parameter Detection Detection Concentration Range of SQL RBC RBC Reference  Units RBC RBC Retf.

Semivolatile Organics

4-Methylphenol 1 43 62 - B2 62.0 340 - 870 39000 1000000 NA ug/kg

Anthracene 9 49 21 - 120 718 340 - 870 2300000 61000000 NA ug/kg
Benzo{g,h.i)perylene 18 49 45 - 1600 2445 350 - 870 310000 8200000 NA  ug/kg

Benzoic acid 1 40 1100 - 1100 1100.0 1700 - 4300 31000000 100000000 NA  ugikg
bis(2-Ethylhexyl)phthalat 21 49 55 - 8700 1160.0 350 - 2500 46000 41000 NA ug/kg
Butylbenzylphthalate 1 49 46 - 280 1144 350 - 870 1600000 41000000 NA ug/kg

Carbazale 3 24 45 - 90 630 340 - 850 32000 28000 NA uglkg

Dibenzofuran 1 49 140 - 140 140.0 340 - 870 31000 820000 NA ug’kg
Diethylphthalate 2 49 100 - 120 110.0 340 - 870 8300000 100000000 NA ug/kg
Di-n-butylphthalate 18 49 66 - 480 1899 350 - 870 780000 20000000 NA ug'kg

Di-n-octyl phthatate 1 49 10000 - 10000 10000.0 340 - 870 160000 4100000 NA  ug’kg

Fluoranthene 32 49 120 - 2400 458.8 350 - 870 310000 8200000 NA ug/kg

Fluorene 1 49 200 - 200 200.0 340 - 870 310000 8200000 NA  ugfkg

Naphthalene 2 49 58 - 95 76.5 340 - 870 310000 8200000 NA ug'kg
Phenanthrene 24 49 40 - 530 239.7 350 - 870 310000 8200000 NA  ug'kg

Pyrene 37 49 62 - 3900 503.5 350 - 870 230000 6100000 NA ug/kg

TCDD Equivalents
Dioxin Eguiv. 9 8 00106 - 31778 09 NA - NA 1000 NA ng/kg
Volatile Organics

Acetone 1 10 35 - 35 350 53 - 63 20000000 NA ug’kg

Chlorobenzene 7 10 4 - 30 131 56 - 63 4100000 NA ug/kg

Methylene chloride 1 10 61 - 6.1 6.1 53 - 63 760000 NA ug/kg

Toluene 2 10 36 -72 54 53 - 863 41000000 NA ug/kg

1,1,1-Trichloroethane 1 10 4 -4 4.0 53 - 63 7200000 NA ug’kg

Notes:

* - Indentifed as a COPC based on screening process presented in Section 7.2.2

N - Essential nutrient

SQL - Sample quantitation limit

NA - Not Applicable

RBC - Risk-based Concentration

Reference - Background reference concentration for surface soil
mgrkg - milligram per kilogram

ug/kg - microgram per kilogram

ng/kg - nanogram per kilogram



Point Estimates of Risk and Hazard - Surface Soil Pathways
Residential Scenario

Table 10.2.8.2

SWMUs 21 and 54

NAVBASE-Charleston
Charleston, South Carolina
Site Location Parameter Concentration Units Risk (E-06) % Risk Hazard Index % Hi
021 B0O01  Antimony ND mg/kg NA NA
021 BOO1  Arsenic 1.60 mg/kg 41792 63.07 0.0731 31.38
021 B001 B{a)P Equiv. 147.78 ug/kg 24473 3693 NA
02t BO01  Beryllium ND mg/kg NA NA
021 B00O1 Cadmium ND mg/kg NA NA
021 Boo1 Copper 120.00 mg/kg NA 0.0411 17.65
021 B001 Lead 150.00 mg/kg NA NA
021 B001 Manganese 62.00 mg/kg NA 0.0181 7.76
021 BO01 Mercury 0.18 ma/kg NA 0.0082 3.53
021  B001 Nickel 81.00 mg/kg NA 0.0555 23.83
021 B001 Thallium ND mg/kg NA NA
021 B001 Vanadium 5.10 mg/kg NA 0.0100 4.29
021 BOO1 Zinc 590.00 mg/kg NA 0.0270 11.57
Total 6.6265 0.2331
021 B002 Antimony 8.30 mg/kg NA 0.2845 28.42
021 BOD2 Arsenic 3.20 mg/kg 8.3584 2564 0.1463 14.61
021 B002 B(a)P Equiv. 197.44 ug/kg 3.2697 10.03 NA
021 B002 Beryllium 2.80 mg/kg 20.9657 64.32 0.0077 0.77
D21 B002 Cadmium 1.80 mg/kg NA 0.0247 246
021 B002 Copper 800.00 mg/kg NA 0.2742 27.39
021 B002 Lead 800.00 mg/kg NA NA
021 B002 Manganese 240.00 mg/kg NA 0.0700 6.99
021 B002 Mercury 0.35 mg/kg NA 0.0160 1.60
021 BO02 Nickel 85.00 mg/kg NA 0.0583 5.82
021 B002 Thallium ND mg/kg NA NA
021 B002 Vanadium 12.00 mg/kg NA 0.0235 2.35
021  B002 Zinc 2100.00 mg/kg NA 0.0860 9.59
Total 325937 1.0012
021 B003 Antimony 16.00 mg/kg NA 0.5485 16.60
021 B003 Arsenic 26.00 mg/kg 67.9120 93.02 1.1884 3596
021 BO03 B{(a)P Equiv. 307.49 ug/kg 5.0921 6.98 NA
021 B003 Beryllium ND mg/kg NA NA
021 B003 Cadmium 3.30 mg/kg NA 0.0452 1.37
021 BO03 Copper 720.00 mg/kg NA 0.2468 7.47
021 B003 Lead 2900.00 mg/kg NA NA
021 B003 Manganese 210.00 mg/kg NA 0.0613 1.85
021  BO03 Mercury 20.00 mg/kg NA 0.9142 27.66
021  BO03 Nickel 33.00 mg/kg NA 0.0226 0.68
021 BO003 Thallium ND mg/kg NA NA
021 B003 Vanadium 100.00 mg/kg NA 0.1959 593
021 B003 Zinc 1800.00 mg/kg NA 0.0823 2.49
Total 7 73.0042 3.3051



Point Estimates of Risk and Hazard - Surface Soil Pathways
Residential Scenario
SWMUs 21 and 54
NAVBASE-Charleston
Charleston, South Carolina

Table 10.2.8.2

Site Location Parameter Concentration Units Risk (E-06) % Risk Hazard Index % HI

021 B004 Antimony ND mg/kg NA NA

021 B004 Arsenic ND mg/kg NA NA

021 B004 B(a)P Equiv. 10.84 ug/kg 0.1795 100.00 NA

021 B004 Beryllium ND mga/kg NA NA

021 BO004 Cadmium ND mg/kg NA NA

021 BO04 Copper 32.00 mg/kg NA 0.0110 24.80

021 B004 Lead 151.00 mg/kg NA NA

021 B004 Manganese 30.00 mao/kg NA 0.0088 19.78

021 B004 Mercury 0.06 mg/kg NA 0.0027 6.10

021 BO04 Nickel 6.30 mg/kg NA 0.0043 9.76

021 BO04 Thallium ND mg/kg NA NA

021 B004 Vanadium 3.80 mg/kg NA 0.0074 16.83

021 BO04 Zinc 220.00 ma/kg NA 0.0101 22.73
Total 0.1795 0.0442

021 BO05 Antimony ND mg/kg NA NA

021  BO05 Arsenic 270 mg/kg 7.0524 49.54 0.1234 34.39

021 B005 B(a)P Equiv. 194.15 ug/kg 3.2152 22.58 NA

021 B00O5 Beryllium 0.53 mg/kg 3.0685 27.88 0.0015 0.40

021 BO0O5 Cadmium 1.80 mag/kg NA 0.0247 6.87

021 BO05 Copper 290.00 mg/kg NA 0.0994 27.70

021 B005 Lead 467.00 mg/kg NA NA

021 BO05 Manganese 110.00 mg/kg NA 0.0321 8.94

021 BO0O5 Mercury 0.18 mg/kg NA 0.0082 2.29

021  BO005 Nickel 27.00 mg/kg NA 0.0185 5.16

021 B005  Thallium ND mg/kg NA NA

021 B00S5 Vanadium 10.00 mg/kg NA 0.0196 546

021 BO0OS Zinc 690.00 mag/kg NA 0.0315 8.79
Total 14,2361 0.3589

o021 B006 Antimony ND mg/kg NA NA

021 BO06 Arsenic 5.30 mag/kg 13.8436 5242 0.2423 41.16

021 BO06 B(a)P Equiv. 216.20 ug/kg 3.5803 13.56 NA

021 B006 Beryllium 1.20 mg/kg 8.9853 34.02 0.0033 0.56

021 B006 Cadmium 210 mg/kg NA 0.0288 4.89

021 BO06 Copper 440.00 mg/kg NA 0.1508 25.63

021 BO006 Lead 422.00 mg/kg NA NA

021 B0OC6 Manganese 180.00 mg/kg NA 0.0525 8.92

021 B006 Mercury 0.23 mg/kg NA 0.0105 1.79

021 B006  Nickel 56.30 mg/kg NA 0.0386 6.56

021 B006 Thallium ND mg/kg NA NA

021 BO006 Vanadium 8.20 mg/kg NA 0.0161 273

021 BO06 Zinc 1000.00 mg/kg NA 0.0457 7.77
Total 26.4092 0.5885



Point Estimates of Risk and Hazard - Surface Soil Pathways
Residential Scenario
SWMUs 21 and 54
NAVBASE-Charleston
Charleston, South Carolina

Table 10.2.8.2

Site Location Parameter Concentration Units Risk (E-06) % Risk Hazard Index % Hl

021 B007 Antimony ND mg/kg NA NA

021 B007 Arsenic 2.30 mg/kg 6.0076 58.89 0.1051 19.66

021 B007 B(a)P Equiv. ND ug/kg NA NA

021 B007 Beryllium 0.56 mg/kg 41931 41.11 0.0015 0.29

021 B007 Cadmium 1.40 mg/kg NA 0.0192 3.59

021 B007 Copper 350.00 mg/kg NA 0.1200 22.44

021 BOO7 Lead 411.00 mg/kg NA NA

021 B007 Manganese 200.00 mg/kg NA 0.0583 10.91

021 B007 Mercury 0.15 mg/kg NA 0.0069 1.28

021  BO007 Nickel 220.00 mg/kg NA 0.1508 28.20

021 B007 Thallium ND mg/kg NA NA

021 B007 Varadium 6.90 mg/kg NA 0.0135 2.53

021 B007 Zinc 1300.00 mg/kg NA 0.0594 11.11
Total 10.2007 0.5348

021 B0O08  Antimony ND mg/kg NA NA

021 BOO8 Arsenic 240 mg/kg 6.2688 99.99 0.1097 37.82

021 B008 B{a)P Equiv. 0.05 ug/kg 0.0009 0.01 NA

021 B008 Beryliium ND mg/kg NA NA

021 BOD8 Cadmium 1.20 mo/kg NA 0.0164 567

021 B008 Copper 60.00 mg/kg NA 0.0206 7.09

D21 BO08 tLead 27.00 mg/kg NA NA

021 B0O08 Manganese 300.00 mg/kg NA 0.0875 30.17

021 B008 Mercury 0.01 ma/kg NA 0.0006 0.20

021 BO0O8 Nickel 61.00 mg/kg NA 0.0418 14.42

021  BO08 Thallium ND mg/kg NA NA

021 B008 Vanadium 4.90 mg/kg NA 0.0096 3.31

021 B008 Zinc 84.00 mg/kg NA 0.0038 1.32
Total 6.2697 0.2901

021 BO09 Antimony ND mg/kg NA NA

021 BO09 Arsenic 1.70 mg/kg 4.4404 6783 0.0777 35.43

021 B00S B(a)P Equiv. 12715 ugfkg 21056 3217 NA

021 B009 Beryllium ND ma/kg NA NA

021 BO09 Cadmium 0.70 mg/kg NA 0.0096 4.37

021  B009 Copper 140.00 mg/kg NA 0.0480 21.88

021 BO09 Lead 43.00 mg/kg NA NA

021 B009 Manganese 170.00 mg/kg NA 0.0496 22.61

021 BO0S Mercury 0.02 mg/kg NA 0.0010 0.44

021  BOD9® Nickel 30.00 mg/kg NA 0.0206 9.38

021 BOD9 Thallium ND mg/kg NA NA

D21 BO09 Vanadium 440 ma/kg NA 0.0086 3.93

021 B009 Zinc 94.00 mg/kg NA 0.0043 1.96
Total ~ 6.5460 02193



Site

Table 10.2.8.2
Point Estimates of Risk and Hazard - Surface Soil Pathways
Residential Scenario
SWMUs 21 and 54
NAVBASE-Charieston
Charleston, South Carolina
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Location Parameter Concentration Units Risk {E-08) % Risk Hazard Index % HI
B001  Antimony (Sb) 11.80 MG/KG NA 0.4045 35.96
B0OO1  Arsenic (As) 5.60 MG/KG 146272 37.82 0.2560 22.76
BOD1  Bfa)P Equiv. 638.57 UG/KG 10.5749 27.34 NA
B0O01  Beryllium (Be) 1.80 MG/KG 13.4779 34.84 0.0049 0.44
B0OO1  Cadmium (Cd) 1.80 MG/KG NA 0.0247 219
B001 Copper (Cu) 534.00 MG/KG NA 0.1831 16.27
B001 Lead (Pb) 689.00 MG/KG NA NA
B001 Manganese (Mn) 229.00 MG/KG NA 0.0668 5.94
B0O1  Mercury (Hg) 0.14 MG/KG NA 0.0064 0.57
B0O1  Nickel (Ni) 63.20 MG/KG NA 0.0433 3.85
B0O1  Thallium (Ti) ND MG/KG NA NA
B0O1  Vanadium (V) 8.80 MG/KG NA 0.0172 1,53
B0OO1  Zinc (Zn) 2580.00 MG/KG NA 0.1179 10.48

Total 38.6800 1.1248
B002 Antimony (Sb) 2.80 MG/KG NA 0.0960 19.86
B002  Arsenic (As) 3.30 MG/KG 8.6196 46.43 0.1508 31.21
B002 B(a)P Equiv. 170.92 UG/KG 28305 15.25 NA
B002 Beryllium (Be) 0.95 MG/KG 7.1133 38.32 0.0026 0.54
B002 Cadmium (Cd) 0.69 MG/KG NA 0.0095 1.96
B002 Copper (Cu) 281.00 MG/KG NA 0.0963 19.93
BD02 Lead (Pb) 220.00 MG/KG NA NA
B002 Manganese (Mn) 138.00 MG/KG NA 0.0403 8.33
B002 Mercury (Hg) 0.15 MG/KG NA 0.0069 1.42
BOD2  Nickel (Ni) 43.30 MG/KG NA 0.0297 6.14
B002 Thallium (Ti) ND MG/KG NA NA
B002 Vanadium (V) 7.00 MG/KG NA 0.0137 2.84
B002 Zinc (Zn) 822.00 MG/KG NA 0.0376 7.77
Total 18.5634 0.4833
BO03  Antimony (Sb) 13.90 MG/KG NA 0.4765 40.40
B0OO3  Arsenic (As) 4.50 MG/KG 11.7540 46.58 0.2057 17.44
B003 B(a)P Equiv. ND UG/KG NA NA
B0O03 Beryllium (Be) 1.80 MG/KG 13.4779 53.42 0.0048 0.42
B003 Cadmium (Cd) 2.70 MG/KG NA 0.0370 3.14
B003 Copper (Cu) 733.00 MG/KG NA 0.2513 21.31
BO03 Lead (Pb) 937.00 MG/KG NA NA
B003 Manganese (Mn) 232.00 MG/KG NA 0.0677 5.74
B0O03  Mercury (Hg) 0.16 MG/KG NA 0.0073 0.62
B0O03  Nickel (Ni) 56.40 MG/KG NA 0.0387 3.28
B003  Thallium (TI) ND MG/KG NA NA
B0OO3  Vanadium (V) 8.30 MG/KG NA 0.0163 1.38
BOC3  Zinc (Zn) 1620.00 MG/KG NA 0.0740 6.28

Total ~ 252319 1.1794



Point Estimates of Risk and Hazard - Surface Soil Pathways
Residential Scenario
SWMUs 21 and 54

Table 10.2.8.2

NAVBASE-Charleston
Charleston, South Carolina

Site Location Parameter Concentration Units Risk (E-06) % Risk Hazard Index % Hl
054 B004 Antimony (Sb) 3.60 MG/KG NA 01234 866
054 B004 Arsenic (As) 11.90 MG/KG 31.0828 83.39 0.5439 38.16
054 BO04 B(a)P Equiv. 2111 UG/KG 0.3496 0.94 NA
054 BOD4 Beryliium (Be) 0.78 MG/KG 5.8404 1567 0.0021 0.15
054 B004 Cadmium (Cd) 1.20 MG/KG NA 0.0164 115
054 B0O04 Copper (Cu) 317.00 MG/KG NA 0.1087 7.62
054 BO004 Lead (Pb) 362.00 MG/KG NA NA
054 BO004 Manganese (Mn) 208.00 MG/KG NA 0.0607 4.26
054 B004 Mercury (Hg) 0.17 MG/KG NA 0.0078 D0.55
054 BOD4  Nickel (Ni) 40,90 MG/KG NA 0.0280 1.97
054 B004  Thallium (TI) 2,60 MG/KG NA 0.4457 31.26
054 B004 Vanadium (V) 27.30 MG/KG NA 0.0535 3.75
054 B004 Zinc (Zn) 772.00 MG/KG NA 0.0353 2.48

Total 37.2728 1.4255
054 BO05 Antimony (Sb) 15.70 MG/KG NA 0.5382 21.36
054 BO05 Arsenic (As) 9.30 MG/KG 242916 55.48 0.4251 16.87
054 BO05 B(a)P Equiv. 453.82 UG/IKG 75154 17.16 NA
054 B005 Beryllium (Be) 1.60 MG/KG 11.9804 27.36 0.0044 0.17
054 BO0S5 Cadmium (Cd) 5.70 MG/KG NA 0.0781 3.10
054 BO05 Copper (Cu) 1330.00 MG/KG NA 0.4559 18.09
054 B005 Lead (Pb) 1190.00 MG/KG NA NA
054 B0O05 Manganese (Mn) 249.00 MG/KG NA 0.0726 2.88
054 BO00S5 Mercury (Hg) 0.23 MG/KG NA 0.0105 0.42
054 BO0O5 Nickel (Ni) 92.60 MG/KG NA 0.0635 2.52
054 B005 Thallium (TI) 4.20 MG/KG NA 0.7199 28.57
054 BO005 Vanadium (V) 18.10 MG/KG NA 0.0355 1.41
054 BO05 Zinc (Zn) 2540.00 MG/KG NA 0.1161 461

Total 43.7874 2.5198
054 BO06 Antimony (Sb) 4.90 MG/KG NA 0.1680 17.11
054 BO06 Arsenic (As) 8.20 MG/KG 214184 80.79 0.3748 38.17
054 B006 B(a)P Equiv. ND UG/KG NA NA
054 B006 Beryllium (Be) 0.68 MG/KG 5.0917 19.21 0.0019 0.19
054 BO06 Cadmium (Cd) 2.00 MG/KG NA 0.0274 279
054 BOD6é Copper (Cu) 294.00 MG/KG NA 0.1008 10.26
054 BO006 Lead (Pb) 613.00 MG/KG NA NA
054 BO006 Manganese (Mn) 490.00 MG/KG NA 0.1429 14.56
054 B006 Mercury (Hg) 0.14 MG/KG NA 0.0064 0.65
054 BO006 Nickel (Ni) 42.30 MG/KG NA 0.0200 295
054 BO06 Thallium (TI) ND MG/KG NA NA
054 BO006 Vanadium (V) 21.70 MG/KG NA 0.0425 4.33
054 B006 Zinc (Zn) 1930.00 MG/KG NA 0.0882 8.98

Total ' ~ 265101 0.9819



Table 10.2.8.2
Point Estimates of Risk and Hazard - Surface Soil Pathways
Residential Scenario
SWMUs 21 and 54
NAVBASE-Charleston
Charleston, South Carolina

Site Location Parameter Concentration Units Risk (E-06) % Risk Hazard Index % HI
054 B0Q7 Antimony (Sb) 5.20 MG/KG NA 0.1783 17.16
054 B0O0O7 Arsenic (As) 9.40 MG/KG 24.5528 62.11 0.4297 41.35
054 BO07 B(a)P Equiv. 181.18 UG/KG 3.0004 7.59 NA
054 B007 Beryllium (Be) 1.60 MG/KG 11.9804 30.30 0.0044 0.42
054 B007 Cadmium (Cd) 0.99 MG/KG NA 0.0136 1.31
054 B00O7 Copper (Cu) 573.00 MG/KG NA 0.1964 18.91
054 B0O07 Lead (Pb) 434.00 MG/KG NA NA
054 B0O7 Manganese (Mn) 176.00 MG/KG NA 0.0513 4.94
054 B007 Mercury (Hg) 0.16 MG/KG NA 0.0073 0.70
054 B007 Nickel (Ni) 53.50 MG/KG NA 0.0367 3.53
054 B007 Thallium (TI) ND MG/KG NA NA
054 B007 Vanadium (V) 18.80 MG/KG NA 0.0368 3.54
054 BO07 Zinc (Zn) 1850.00 MG/KG NA 0.0846 8.14
Total 39.5336 1.0390
054 B008 Antimony (Sb) 33.60 MG/KG NA 1.1518 50.75
054 BO08 Arsenic (As) 9.20 MG/KG 24,0304 53.52 0.4205 18.53
054 B008 B(a)P Equiv. 400.91 UG/KG 6.6392 14.79 NA
054 B008 Beryllium (Be) 1.90 MG/KG 14.2267 31.69 0.0052 0.23
054 B008 Cadmium (Cd) 2.30 MG/KG NA 0.0315 1.39
054 BO08 Copper (Cu) 650.00 MG/KG NA 0.2228 9.82
054 BO08 Lead (Pb) 483,00 MG/KG NA NA
054 BO0O8 Manganese (Mn) 191.00 MG/KG NA 0.0557 2.46
054 BO08 Mercury (Hg) 0.48 MG/KG NA 0.0219 0.97
054 BO08 Nickel (Ni) 75.30 MG/KG NA 0.0516 2.27
054 BO08 Thallium (TI) 1.00 MG/KG NA 0.1714 7.55
054 BO08 Vanadium (V) 19.70 MG/KG NA 0.0386 1.70
054 BO08 Zinc (Zn) 2150.00 MG/KG NA 0.0983 4.33
Total 44,8963 2.2694
054 BO09 Antimony (Sb) 0.97 MG/KG NA 0.0333 8.68
054 BO09 Arsenic (As) 2.20 MG/KG 5.7464 53.39 0.1006 26.26
054 B009 B(a)P Equiv. ND UG/KG NA NA
054 BOD9 Beryllium (Be) 0.67 MG/KG 5.0168 46.61 0.0018 0.48
054 B009 Cadmium (Cd) 1.40 MG/KG NA 0.0192 5.01
054 BO0OS Copper(Cu) 430.00 MG/KG NA 0.1474 38.50
054 BO09 Lead (Pb) 297.00 MG/KG NA NA
054 BO09 Manganese (Mn) 78.20 MG/KG NA 0.0228 5.96
054 BO09 Mercury (Hg) 0.08 MG/KG NA 0.0037 0.95
054 BO009 Nickel (Ni) 37.70 MG/KG NA 0.0258 6.75
054 BO09 Thallium (Ti) ND MG/KG NA NA
054 B009 Vanadium (V) 5.30 MG/KG NA 0.0104 2.71
054 BO08 Zinc {(Zn) 393.00 MG/KG NA 0.0180 4.69

Total 10.7632 0.3829



Point Estimates of Risk and Hazard - Surface Soil Pathways
Residential Scenario

SWMUs 21 and 54
NAVBASE-Charleston

Table 10.2.8.2

Charleston, South Carolina

Site Location Parameter Concentration Units Risk (E-06) % Risk Hazard Index % HI
054 BO10 Antimony (Sb) 510 MG/KG NA 0.1748 11.33
054 BO10  Arsenic (As) 11.00 MG/KG 28.7320 86.09 0.5028 32.57
054 B010 B(a)P Equiv. ND UG/KG NA NA
054 BO10 Beryllium (Be) 0.62 MG/KG 46424 1391 0.0017 0.11
054 B010 Cadmium (Cd) 2.30 MG/KG NA 0.0315 2.04
054 BO10 Copper (Cu) 277.00 MG/KG NA 0.0950 6.15
054 BO10 Lead (Pb) 1020.00 MG/KG NA NA
054 B010 Manganese (Mn) 1565.00 MG/KG NA 0.0452 293
054 B010 Mercury (Hg) 13.60 MG/KG NA 0.6216 40.27
054 B010  Nickel (Ni) 23.10 MG/KG NA 0.0158 1.03
054 BO10  Thallium (TY) ND MG/KG NA NA
054 BOtG Vanadium (V) 5.90 MG/KG NA 0.0116 0.75
054 B010 Zinc {Zn) 957.00 MG/KG NA 0.0437 2.83
Total 33.3744 1.5438
054 BO011  Antimony (Sb) 23.50 MG/KG NA 0.8056 52.71
054 BO11  Arsenic (As) 3.10 MG/KG 8.0972 30.08 0.1417 9.27
054 BO11  B(a)P Equiv. 368.13 UG/KG 6.0963 22.64 NA
054 BO11 Beryllium (Be) 1.70 MG/KG 12.7292 47.28 0.0047 0.31
054 BO011 Cadmium (Cd) 1.60 MG/KG NA 0.0219 1.43
054 B011 Copper (Cu) 565.00 MG/KG NA 0.1937 12.67
054 BO011 Lead (Pb) 813.00 MG/KG NA NA
054 BO011 Manganese (Mn) 218.00 MG/KG NA 0.0636 4.16
054 BO011  Mercury (Hg) 3.00 MG/KG NA 0.1371 8.97
054 BO11  Nickel (Ni) 50.00 MG/KG NA 0.0343 224
054 B011  Thallium (TI) ND MG/KG NA NA
054 BO011  Vanadium (V) 7.10 MG/KG NA 0.0139 0.91
054 BO11  Zinc (Zn) 245000 MG/KG NA 0.1120 7.33
Total 26.9227 1.5285
054 B012 Antimony (Sb) 14.40 MG/KG NA 0.4936 37.21
054 BO012 Arsenic (As) 6.90 MG/KG 18.0228 38.16 0.3154 23.77
054 B012 B(a)P Equiv. ND UG/KG NA NA
054 B012 Beryllium (Be) 3.90 MG/KG 29.2022 61.84 0.0107 0.81
054 B012 Cadmium (Cd) 1.50 MG/KG NA 0.0205 1.55
054 B012 Copper (Cu) 488.00 MG/KG NA 0.1673 12.61
054 B012 Lead (Pb) 998.00 MG/KG NA NA
054 B012 Manganese (Mn) 233.00 MG/KG NA 0.0680 5.12
054 B012 Mercury (Hg) 1.50 MG/KG NA 0.0686 5.17
054 B012 Nickel (Ni) 40.10 MG/KG NA 0.0275 2.07
054 BO012 Thallium (TN ND MG/KG NA NA
054 BO012 Vanadium (V) 11.30 MG/KG NA 0.0221 1.67
054 B012  Zinc (Zn) 2910.00 MG/KG NA 0.1330 10.03
Total 47.2250 1.3267



Table 10.2.8.2
Point Estimates of Risk and Hazard - Surface Soil Pathways
Residential Scenario
SWMUs 21 and 54
NAVBASE-Charieston
Charleston, South Carolina

Site Location Parameter Concentration Units Risk (E-06) % Risk Hazard Index % HI
054 B0O13 Antimony (Sb) 4.60 MG/KG NA 0.1577 26.59
054 BO013 Arsenic (As) 2.30 MG/KG 6.0076 52.36 0.1051 17.72
054 BO013 B(a)P Equiv. ND UG/KG NA NA
054 B013 Beryllium (Be) 0.73 MG/KG 54660 47.64 0.0020 0.34
054 B013 Cadmium (Cd) 2.10 MG/KG NA 0.0288 4.85
054 B013 Copper (Cu) 439.00 MG/KG NA 0.1505 25.37
054 B013 lead (Pb) 411.00 MG/KG NA NA
054 B013 Manganese (Mn) 98.00 MG/KG NA 0.0286 4.82
054 B013 Mercury (Hg) 1.20 MG/KG NA 0.0548 9.25
054 BO013  Nickel (Ni) 32.00 MG/KG NA 0.021¢ 3.70
054 B013  Thallium (TI) ND MG/KG NA NA
054 B013 Vanadium (V) 5.20 MG/KG NA 0.0102 1.72
054 BO13  Zinc (Zn) 733.00 MG/KG NA 0.0335 5.65
Total 11.4736 0.5931
054 BO014 Antimony (Sb) 11.60 MG/KG NA 0.3977 34.95
054 BO14  Arsenic (As) 5.10 MG/KG 13.3212 4257 0.2331 20.49
054 BO014 B(a)P Equiv. ND UG/KG NA NA
054 B014 Beryllium (Be) 2.40 MG/KG 17.9706 57.43 0.0066 0.58
054 B014 Cadmium (Cd) 8.40 MG/KG NA 0.1151 10.11
054 BO014 Copper (Cu) 499.00 MG/KG NA 0.1711 15.03
054 BO14 Lead (Pb) 841.00 MG/KG NA NA
054 BO14 Manganese (Mn) 214.00 MG/KG NA 0.0624 549
054 BO014 Mercury (HQ) 0.29 MG/KG NA 0.0133 1.16
054 B0O14 Nickel (Ni) 28.10 MG/KG NA 0.0200 1.75
054 B014 Thallium (T1) ND MG/KG NA NA
054 BOt4 Vanadium (V) 8.80 MG/KG NA 0.0172 1.52
054 BO014 Zinc (Zn) 2220.00 MG/KG NA 0.1015 8.92
Total 31.2918 1.1378
054 BO015 Antimony (Sb) 3.80 MG/KG NA 0.1303 17.78
054 BO15 Arsenic (As) 3.50 MG/KG 9.1420 47.69 0.1600 21.84
054 BO15 B(a)P Equiv. 17.62 UG/KG 0.2918 1.52 NA
054 BO15 Beryllium (Be) 1.30 MG/KG 9.7341 50.78 0.0036 0.49
054 BO15 Cadmium (Cd) 1.60 MG/KG NA 0.0219 299
054 BO015 Copper (Cu) 766.00 MG/KG NA 0.2626 35.85
054 BO15 Lead (Pb) 595.00 MG/KG NA NA
054 BO15 Manganese (Mn) 164.00 MG/KG NA 0.0478 6.53
054 BO15 Mercury (Hg) 0.20 MG/KG NA 0.0091 1.25
054 BO015 Nickel (Ni) 51.90 MG/KG NA 0.0356 4.85
054 BO15 Thallium (T]) ND MG/KG NA NA
054 BO15 Vanadium (V) 9.80 MG/KG NA 0.0192 262
054 BO15 Zinc {Zn) 928.00 MG/KG NA 0.0424 579

Total T 19.1679 0.7325



Table 10.2.8.2
Point Estimates of Risk and Hazard - Surface Soil Pathways
Residential Scenario
SWMUs 21 and 54
NAVBASE-Charleston
Charleston, South Carolina

Site Location Parameter Concentration Units Risk (E-06) % Risk Hazard Index % Hi
054 BO16 Antimony (Sb) 13.80 MG/KG NA 04731 24.47
054 B016 Arsenic (As) 3.50 MG/KG 9.1420 36.10 0.1800 8.28
054 B016 B(a)P Equiv. 163.48 UG/KG 2.7073 10.69 NA
054 B016 Benyllium (Be) 1.80 MG/KG 13.4779 53.22 0.0049 0.26
054 B016 Cadmium (Cd) 1.80 MG/KG NA 0.0247 1.28
054 BO16 Copper (Cu) 2370.00 MG/KG NA 0.8125 42.03
054 BO016 Lead (Pb) 720.00 MG/KG NA NA
054 BO016 Manganese (Mn) 163.00 MG/KG NA 0.0475 246
054 BO016 Mercury (Hg) 0.08 MG/KG NA 0.0037 0.19
054 BO16  Nickel (Ni) 492.00 MG/KG NA 0.3373 17.45
054 BO16 Thallium (Tl ND MG/KG NA NA
054 B016 Vanadium (V) 6.50 MG/KG NA 0.0127 0.66
054 BO16 Zinc (Zn) 1240.00 MG/KG NA 0.0567 2.93
Total 253272 1.9330
054 BO17 Antimony (Sb) 2.10 MG/KG NA 0.0720 9.59
054 BO17 Arsenic (As) 10.40 MG/KG 271648 26.26 0.4754 63.32
054 BO17 B(a)P Equiv. 4218.00 UG/KG 69.8514 67.52 NA
054 BO17 Beryliium (Be) 0.86 MG/KG 6.4395 6.22 0.0024 0.31
054 BO017 Cadmium (Cd) 0.70 MG/KG NA 0.0096 1.28
054 BO017 Copper (Cu) 188.00 MG/KG NA 0.0644 8.59
054 BO17 Lead (Pb) 248.00 MG/KG NA NA
054 BO17 Manganese (Mn) 139.00 MG/KG NA 0.0405 5.40
054 B017 Mercury (Hg) 0.34 MG/KG NA 0.0155 2.07
054 BO17 Nickel (Ni) 27.00 MG/KG NA 0.0185 247
054 BO17  Thallium (TI) ND MG/KG NA NA
054 BO0O17 Vanadium (V) 11.10 MG/KG NA 0.0217 2.90
054 B0O17 Zinc (Zn) 669.00 MG/KG NA 0.0306 4.07
Total 103.4557 0.7507
054 BO18 Antimony (Sh) 2.20 MG/KG NA 0.0754 18.97
054 BO18 Arsenic (As) 3.00 MG/KG 7.8360 47.67 0.1371 34.49
054 BO18 B(a)P Equiv. 275.33 UG/KG 45596 27.74 NA
054 B018 Beryllium (Be) 0.54 MG/KG 40434 24860 0.0015 0.37
054 BO018 Cadmium (Cd) 0.39 MG/KG NA 0.0053 1.34
054 BO18 Copper (Cu) 236.00 MG/KG NA 0.0809 20.35
054 BO18 Lead (Pb) 108.00 MG/KG NA NA
054 BO18 Manganese (Mn) 94.80 MG/KG NA 0.0277 6.95
054 B018 Mercury (Hg) 0.09 MG/KG NA 0.0041 1.03
054 BO18 Nickel (Ni) 35.00 MG/KG NA 0.0240 6.03
054 BO18  Thallium (TI) ND MG/KG NA NA
054 B018 Vanadium (V) 4.90 MG/KG NA 0.0096 2.41
054 BO18 Zinc (Zn) 700.00 MG/KG NA 0.0320 8.05

Total 16.4389 0.3976



Point Estimates of Risk and Hazard - Surface Soil Pathways
Residential Scenario

SWMUs 21 and 54
NAVBASE-Charleston

Table 10.2.8.2

Charieston, South Carolina

Site Location Parameter Concentration Units Risk {E-06) % Risk Hazard Index % Hi

054 B019 Antimony (Sb) 1.00 MG/KG NA 0.0343 266

054 B019 Arsenic (As) 5.40 MG/KG 14,1048 83.29 0.2468 19.13

054 B019 B{a)P Equiv. 26.21 UG/KG 04340 256 NA

054 BO19 Beryllium (Be) 0.32 MG/KG 2.3961 14,15 0.0009 0.07

054 B019 Cadmium (Cd) 0.81 MG/KG NA 0.0111 0.86

054 B019 Capper (Cu) 2660.00 MG/KG NA 0.9119 70.68

054 BO19 Lead (Pb) 214.00 MG/KG NA NA

054 BO19 Manganese (Mn) 93.40 MG/KG NA 0.0272 211

054 B019 Mercury (Hg) 0.20 MG/KG NA 0.0081 0.71

054 BO19 Nickel (Ni) 12.50 MG/KG NA 0.0086 0.66

054 B0O19 Thallium (TI) ND MG/KG NA NA

054 B019 Vanadium (V) 10.60 MG/KG NA 0.0208 1.61

054 BO19 Zinc {Zn) 425.00 MG/KG NA 0.0194 1.51
Total 16.9349 1.2901

054 B020 Antimony (Sb) 3.90 MG/KG NA 0.1337 18.65

054 B020 Arsenic (As) 4.60 MG/KG 12.0152 50.07 0.2103 29.32

054 B020 B(a)P Equiv. ND UG/KG NA NA

054 B020 Beryllium (Be) 1.60 MG/KG 11.9804 4993 0.0044 0.61

054 B020 Cadmium (Cd) 2.30 MG/KG NA 0.0315 4.39

054 B020 Capper (Cu) 432.00 MG/KG NA 0.1481 20.65

054 B020 lLead (Pb) 450.00 MG/KG NA NA

054 B020 Manganese (Mn) 212.00 MG/KG NA 0.0618 B8.63

054 B020 Mercury (Hg) 0.17 MG/KG NA 0.0078 1.08

054 B020 Nickel (Ni) 97.10 MG/KG NA 0.0666 9.28

054 B020  Thallium (Th ND MG/KG NA NA

054 B020 Vanadium (V) 7.30 MG/KG NA 0.0143 1.99

054 B020 Zinc (Zn) 844.00 MG/KG NA 0.0386 5.38
Total 23.9956 0.7170

054 B021 Antimony (Sb) 1.70 MG/KG NA 0.0583 33.47

054 B021 Arsenic (As) 0.90 MG/KG 2.3508 100.00 0.0411 2363

054 B021 B(a)P Equiv. ND UG/KG NA NA

054 B021 Beryllium (Be) ND MG/KG NA NA

054 B021 Cadmium (Cd) 0.17 MG/KG NA 0.0023 1.34

054 B021 Copper (Cu) 21.70 MG/KG NA 0.0074 4.27

054 BD21 Lead (Pb) 36.60 MG/KG NA NA

054 B021 Manganese (Mn} 15.10 MG/KG NA 0.0044 253

054 B021 Mercury (Hg) 1.10 MG/KG NA 0.0503 28.88

054 B021  Nickel (Ni) 3.30 MG/KG NA 0.0023 1.30

054 B021 Thallium (TI) ND MG/KG NA NA

054 B021 Vanadium (V) 1.80 MG/KG NA 0.0035 2.03

054 BO0O21 Zinc (Zn) 97.80 MG/KG NA 0.0045 2.57
Total 2.3508 0.1741



Point Estimates of Risk and Hazard - Surface Soil Pathways
Residential Scenario

SWMUs 21 and 54
NAVBASE-Charleston

Table 10.2.8.2

Charleston, South Carolina

Site Location Parameter Concentration Units Risk (E-06) % Risk Hazard Index % HI
054 B022 Antimony (Sb) 1.00 MG/KG NA 0.0343 15.22
054 B022 Arsenic (As) 2.70 MG/KG 7.0524 50.57 0.1234 54.80
054 B022 B(a)P Equiv. 294.24 UG/KG 48727 34.94 NA
054 B022 Beryllium (Be) 0.27 MG/KG 2.0217 14.50 0.0007 0.33
054 B022 Cadmium (Cd) 0.35 MG/KG NA 0.0048 2.13
054 B022 Copper{Cu) 39.90 MG/KG NA 0.0137 6.07
054 B022 Lead (Pb) 87.60 MG/KG NA NA
054 B022 Manganese (Mn) 80.60 MG/KG NA 0.0235 10.44
054 B022 Mercury (Hg) 0.05 MG/KG NA 0.0023 1.01
054 B022 Nickel (Ni) 6.10 MG/KG NA 0.0042 1.86
054 B022 Thallium (TI) ND MG/KG NA NA
054 B022 Vanadium (V) 4.50 MG/KG NA 0.0088 3.91
054 B022 Zinc{Zn) 208.00 MG/KG NA 0.0085 4.22
Total 13.9468 0.2252
054 B023 Antimony (Sb) 1.00 MG/KG NA 0.0343 12.39
054 B023 Arsenic (As) 3.80 MG/KG 99256 87.46 0.1737 62.80
054 B023 B(a)P Equiv. ND UG/KG NA NA
054 B023 Beryllium (Be) 0.19 MG/KG 1.4227 12.54 0.0005 0.19
054 B023 Cadmium (Cd) 0.16 MG/KG NA 0.0022 0.79
054 B023 Copper (Cu) 4420 MG/KG NA 0.0152 548
054 B023 Lead (Pb) 48.60 MG/KG NA NA
054 B023 Manganese (Mn) 74 .80 MG/KG NA 0.0218 7.89
054 B023 Mercury (Hg) 0.04 MG/KG NA 0.0018 0.66
054 B023  Nickel (Ni) 570 MG/KG NA 0.0039 1.41
054 B023 Thallium (TI) ND MG/KG NA NA
054 B023 Vanadium (V) 7.90 MG/KG NA 0.0155 5.60
054 B023 Zinc {Zn) 169.00 MG/KG NA 0.0077 2.79
Total 11.3483 0.2766
054 B024 Antimony (Sb) 2.10 MG/KG NA 0.0720 14.16
054 B024 Arsenic (As) 3.40 MG/KG 8.8808 58.58 0.1554 30.57
054 B024 B(a)P Equiv. 13.00 UG/KG 02153 1.42 NA
054 B024 Beryllium (Be) 0.81 MG/KG 6.0651 40.00 0.0022 0.44
054 B024 Cadmium (Cd) 0.38 MG/KG NA 0.0052 1.02
054 B024 Copper (Cu) 157.00 MG/KG NA 0.0538 10.59
054 BO024 Lead (Pb) 124.00 MG/KG NA NA
054 B024 Manganese (Mn) 106.00 MG/KG NA 0.0309 6.08
054 B024 Mercury (Hg) 0.21 MG/KG NA 0.0056 1.89
054 B024 Nickel (Ni) 28.00 MG/KG NA 0.0192 3.78
054 B024 Thallium (Tl) 0.68 MG/KG NA 0.1166 22.93
054 B024 Vanadium (V) 2.60 MG/KG NA 0.0051 1.00
054 B024 Zinc (Zn) 840.00 MG/KG NA 0.0384 7.55
Total 151612 0.5084



Table 10.2.8.2
Point Estimates of Risk and Hazard - Surface Soil Pathways
Residential Scenario
SWMUs 21 and 54
NAVBASE-Charleston
Charleston, South Carolina

Site Location Parameter Concentration Units Risk (E-06) % Risk Hazard index % HI

054 B025 Antimony (Sb) 0.80 MG/KG NA 0.0274 7.21

054 B025 Arsenic (As) 4.80 MG/KG 12.5376 85.67 0.2194 57.69

054 B025 B(a)P Equiv. ND UG/KG NA NA

054 B025 Beryllium (Be) 0.28 MG/KG 2.0966 14.33 0.0008 0.20

054 B025 Cadmium (Cd) 0.48 MG/KG NA 0.0066 1.73

054 B025 Copper (Cu) 117.00 MG/KG NA 0.0401 10.55

054 B025 Lead (Pb) 147.00 MG/KG NA NA

054 B025 Manganese (Mn) 72.20 MG/KG NA 0.0211 554

054 B025 Mercury (Hg) 0.47 MG/KG NA 0.0215 565

054 B025 Nickel (Ni) 14.30 MG/KG NA 0.0098 2.58

054 B025 Thallium (TI) ND MG/KG NA NA

054 B025 Vanadium (V) 9.00 MG/KG NA 0.0176 4.64

054 B025 Zinc(Zn) 351.00 MG/KG NA 0.0160 4.22
Total 14.6342 0.3803

054 B026 Antimony (Sb) 4.30 MG/KG NA 0.1474 20.06

054 B026 Arsenic (As) 8.50 MG/KG 22,2020 91.94 0.3885 52.87

054 B026 B(a)P Equiv. ND UG/KG NA NA

054 B026 Beryllium (Be) 0.26 MG/KG 1.9468 8.06 0.0007 0.10

054 B026 Cadmium (Cd) 073 MG/KG NA 0.0100 1.36

054 B026 Copper (Cu) 352.00 MG/KG NA 0.1207 16.42

054 B026 Lead (Pb) 545.00 MG/KG NA NA

054 B026 Manganese (Mn) 76.10 MG/KG NA 0.0222 3.02

054 B026 Mercury (Hg) 0.30 MG/KG NA 0.0137 1.87

054 B026 Nickel (Ni) 7.20 MG/KG NA 0.0049 0.67

054 B026 Thaltium (TI) ND MG/KG NA NA

054 B026 Vanadium (V) 6.60 MG/KG NA 0.0129 1.76

054 B026 Zinc (Zn) 302.00 MG/KG NA 0.0138 1.88
Total 24.1488 0.7349

054 B027 Antimony (Sb) ND MG/KG NA NA

054 B027 Arsenic (As) 1.80 MG/KG 4.7016 100.00 0.0823 39.35

054 B027 B(a)P Equiv. ND UG/KG NA NA

054 B027 Beryllium (Be) ND MG/KG NA NA

054 B027 Cadmium (Cd) ND MG/KG NA NA

054 B027 Copper (Cu) 6.90 MG/KG NA 0.0024 1.13

054 B027 Lead (Pb) 9.00 MG/KG NA NA

054 B027 Manganese (Mn) 9.30 MG/KG NA 0.0027 1.30

054 B027 Mercury (Hg) 0.10 MG/KG NA 0.0046 2.19

054 B027 Nickel (Ni) 2.30 MG/KG NA 0.0016 0.75

054 B027 Thallium (TI) 0.58 MG/KG NA 0.0994 47.55

054 B027 Vanadium (V) 7.50 MG/KG NA 0.0147 7.03

054 B027 Zinc (Zn) 32.50 MG/KG NA 0.0015 0.71

Total 47016 0.2091



Point Estimates of Risk and Hazard - Surface Soil Pathways
Residential Scenario
SWMUs 21 and 54

Table 10.2.8.2

NAVBASE-Charleston
Charleston, South Carolina

Site Location Parameter Concentration Units Risk {E-06) % Risk Hazard Index % Hl
054 B028 Antimony (Sb) 0.91 MG/KG NA 0.0312 11.39
054 B028 Arsenic (As) 2.60 MG/KG 6.7912 61.41 0.1188 43.37
054 B028 B(a)P Equiv. ND UG/KG NA NA
054 B028 Beryliium (Be) 0.57 MG/KG 4.2680 38.59 0.0016 0.57
054 B028 Cadmium (Cd) 1.10 MG/KG NA 0.0151 5.50
054 B028 Copper (Cu) 58.20 MG/KG NA 0.0200 7.28
054 B028 Lead (Pb) 144.00 MG/KG NA NA
054 B028 Manganese (Mn) 109.00 MG/KG NA 0.0318 11.60
054 B028 Mercury (Hg) 0.25 MG/KG NA 0.0114 417
054 B028 Nickel (Ni) 10.60 MG/KG NA 0.0073 265
054 B028 Thallium (TI) ND MG/KG NA NA
054 B028 \Vanadium (V) 4.90 MG/KG NA 0.0096 3.50
054 B028 Zinc (Zn) 597.00 MG/KG NA 0.0273 9.86

Totai 11.0592 0.2740
054 BO029 Antimony (Sb) 50.00 MG/KG NA 1.7140 75.32
054 B029 Arsenic (As) 5.70 MG/KG 14.8884 61.38 0.2605 11.45
054 B029 B(a)P Equiv. 199.42 UG/KG 3.3025 13.62 NA
054 B029 Beryllium (Be) 0.81 MG/KG 6.0651 25.00 0.0022 0.10
054 B029 Cadmium (Cd) 1.10 MG/KG NA 0.0151 0.66
054 B029 Copper (Cu) 238.00 MG/KG NA 0.0816 3.59
054 B029 Lead (Pb) 9270.00 MG/KG NA NA
054 B029 Manganese (Mn) 169.00 MG/KG NA 0.0493 2.17
054 B029 Mercury (Hg) 0.03 MG/KG NA 0.0014 0.06
054 B029 Nickel (Ni) 16.60 MG/KG NA 0.0114 050
054 B029 Thallium (TI) 0.57 MG/KG NA 0.0977 4.29
054 BO029 Vanadium (V) 6.00 MG/KG NA 0.0118 0.52
054 B029 Zinc (Zn) 673.00 MG/KG NA 0.0308 1.35

Total 24.2559 2.2757
054 B030 Antimony (Sb) 6.70 MG/KG NA 0.2297 20.77
054 BO030 Arsenic (As) 6.30 MG/KG 16.4556 74.32 0.2880 26.04
054 B030 B(a)P Equiv. 153.48 UG/KG 2.5417 11.48 NA
054 B030 Beryllium (Be) 0.42 MG/KG 31448 14.20 0.0012 0.10
054 B030 Cadmium (Cd) 1.50 MG/KG NA 0.0205 1.86
054 BO30 Copper (Cu) 437.00 MG/KG NA 0.1498 13.55
054 B030 Lead (Pb) 673.00 MG/KG NA NA
054 BO30 Manganese (Mn) 351.00 MG/KG NA 0.1024 9.26
054 BO30 Mercury (Hg) 0.20 MG/KG NA 0.0091 0.83
054 BO30 Nickel (Ni) 74.20 MG/KG NA 0.0509 4.60
054 B030 Thallium (TI) 1.20 MG/KG NA 0.2057 18.60
054 BO30 Vanadium (V) 8.70 MG/KG NA 00170 1.54
054 B030 Zinc (Zn) 691.00 MG/KG NA 0.0316 2.86

Total 221421 1.1059



Table 10.2.8.2
Point Estimates of Risk and Hazard - Surface Soil Pathways
Residential Scenario
SWMUs 21 and 54
NAVBASE-Charleston
Charleston, South Carolina

Site Location Parameter Concentration Units Risk (E-06) % Risk Hazard Index % HI
054 B031 Antimony (Sb) 18.60 MG/KG NA 0.6376 36.81
054 B031 Arsenic (As) 7.40 MG/KG 19.3288 28.80 0.3382 19.53
054 BO031 B(a)P Equiv. 1076.45 UG/KG 17.8263 26.56 NA
054 B031 Beryllium (Be) 4.00 MG/KG 29.9509 44.63 0.0110 0.63
054 B031 Cadmium (Cd) 2.20 MG/KG NA 0.0301 1.74
054 B031 Copper (Cu) 655.00 MG/KG NA 0.2245 12.96
054 B031 Lead (Pb) 1440.00 MG/KG NA NA
054 B031 Manganese (Mn) 273.00 MG/KG NA 0.0796 4.60
054 B031 Mercury (Hg) 0.04 MG/KG NA 0.0018 0.11
054 BO031  Nickel (Ni) 81.20 MG/KG NA 0.0557 3.21
054 B031  Thallium (TI) 1.00 MG/KG NA 0.1714 9.90
054 B031 Vanadium (\}} 11.20 MG/KG NA 0.0219 1.27
054 BO031 Zinc (Zn) 3500.00 MG/KG NA 0.1600 9.24
Total 67.1061 1.7320
054 B032 Antimony (Sb) 1.40 MG/KG NA 0.0480 21.97
054 B032 Arsenic (As) 1.60 MG/KG 41792 67.40 0.0731 33.48
054 B032 B{a)P Equiv. ND UG/KG NA NA
054 B032 Beryllium (Be) 0.27 MG/KG 2.0217 32.60 0.0007 0.34
054 B032 Cadmium (Cd) 0.65 MG/KG NA 0.0089 4.08
054 B032 Copper (Cu) 110.00 MG/KG NA 0.0377 17.26
054 B032 Lead (Pb) ' 291.00 MG/KG NA NA
054 B032 Manganese (Mn) 51.70 MG/KG NA 0.0151 6.90
054 B032 Mercury (Hg) 0.03 MG/KG NA 0.0014 0.63
054 B032 Nickel (Ni) 10.50 MG/KG NA 0.0072 3.30
054 B032 Thallium (TI) ND MG/KG NA NA
054 B032 Vanadium (V) 3.80 MG/KG NA 0.0074 3.M
054 B032 Zinc (Zn) 413.00 MG/KG NA 0.0189 8.64
Total 6.2009 0.2185
054 B033 Antimony (Sb) 4.20 MG/KG NA 0.1440 18.68
054 BO033 Arsenic (As) 5.50 MG/KG 14.3660 66.56 0.2514 32.61
054 B033 B{a)P Equiv. 27299 UG/KG 45208 20.95 NA
054 B033 Beryllium (Be) 0.36 MG/KG 26956 12.49 0.0010 0.13
054 B033 Cadmium (Cd) 1.50 MG/KG NA 0.0205 2.67
054 B033 Copper (Cu) 416.00 MG/KG NA 0.1426 18.50
054 B033 Lead (Pb) 338.00 MG/KG NA NA
054 B033 Manganese (Mn) 185.00 MG/KG NA 0.0540 7.00
054 B033 Mercury (Hg) 2.10 MG/KG NA 0.0960 1245
054 BD33 Nickel (Ni) 27.70 MG/KG NA 0.0190 246
054  BO33 Thallium (TI) ND MG/KG NA NA
054 BO033 Vanadium (V) 10.30 MG/KG NA 0.0202 2.62
054 B033 Zinc (Zn) 488.00 MG/KG NA 0.0223 2.89

Total 21.5824 0.7709



Table 10.2.8.2
Point Estimates of Risk and Hazard - Surface Soil Pathways
Residential Scenario
SWMUs 21 and 54
NAVBASE-Charleston
Charleston, South Carolina

Site Location Parameter  Concentration Units Risk (E-06) % Risk Hazard Index % HI

054 B034 Antimony (Sb) ND MG/KG NA NA

054 B034 Arsenic (As) 3.10 MG/KG 8.0972 89.27 0.1417 85.74

054 BO034 B(a)P Equiv. ND UG/KG NA NA

054 BO034 Beryllium (Be) 0.13 MG/KG 0.9734 10.73 0.0004 0.22

054 B034 Cadmium (Cd) ND MG/KG NA NA

054 B034 Copper(Cu) 4.80 MG/KG NA 0.0016 1.00

054 B034 Lead (Pb) 17.70 MG/KG NA NA

054 B034 Manganese (Mn) 15.20 MG/KG NA 0.0044 268

054 B034 Mercury (Hg) 0.03 MG/KG NA 0.0014 0.83

D54 BO034 Nickel (Ni) 6.60 MG/KG NA 0.0045 274

054 B034 Thallium (TI) ND MG/KG NA NA

054 B034 Vanadium (V) 5.40 MG/KG NA 0.0106 6.40

054 B034 Zinc (Zn) 14.30 MG/KG NA 0.0007 0.40
Total 9.07086 0.1653

054 B035 Antimony (Sb) 1.60 MG/KG NA 0.0548 17.36

054 B035 Arsenic (As) 3.60 MG/KG 9.4032 5384 0.1645 52.08

054 BO35 B(a)P Equiv. 206.56 UG/KG 3.4207 1958 NA

054 B035 Beryllium (Be) 0.62 MG/KG 46424 26.58 0.0017 0.54

054 B035 Cadmium (Cd) 0.38 MG/KG NA 0.0052 1.65

054 B035 Copper (Cu) 40.50 MG/KG NA 0.0139 4.39

054 B035 Lead (Pb) 63.80 MG/KG NA NA

054 B035 Manganese (Mn) 87.60 MG/KG NA 0.0256 8.09

054 B035 Mercury (Hg) 0.20 MG/KG NA 0.0091 289

054 B035 Nickel (Ni) 9.20 MG/KG NA 0.0063 2.00

054 B035 Thallium (TI) ND MG/KG NA NA

054 B035 Vanadium (V) 9.50 MG/KG NA 0.0186 5.89

054 B035 Zinc(Zn) 353.00 MG/KG NA 0.0161 5.11
Total 17.4663 0.3159

054 B036 Antimony (Sb) 0.99 MG/KG NA 0.0339 28.56

054 B036 Arsenic (As) 1.10 MG/KG 2.8732 65.74 0.0503 42.31

054 B036 B(a)P Equiv. ND UG/KG NA NA

054 B036 Beryllium (Be) 0.20 MG/KG 1.4975 34.26 0.0005 0.46

054 B036 Cadmium (Cd) ND MG/KG NA NA

054 B036 Copper (Cu) 7.70 MG/KG NA 0.0026 2.22

054 B036 Lead (Pb) 34.00 MG/KG NA NA

054 B036 Manganese (Mn) 41.80 MG/KG NA 0.0122 10.26

054 B036 Mercury (Hg) 0.15 MG/KG NA 0.0069 5.77

054 B036 Nickel (Ni) 2.90 MG/KG NA 0.0020 1.87

054 B036  Thallium (TI) ND MG/KG NA NA

054 B036 Vanadium (V) 420 MG/KG NA 0.0082 6.92

054 B036 Zinc (Zn) 4760 MG/KG NA 0.0022 1.83

Total T 43707 0.1188



Point Estimates of Risk and Hazard - Surface Soil Pathways
Residential Scenario

SWMUs 21 and 54
NAVBASE-Charleston

Table 10.2.8.2

Charleston, South Carolina

Site Location Parameter Concentration Units Risk (E-06) % Risk Hazard Index % Hi

054 B037 Antimony (Sb) 18.80 MG/KG NA 0.6445 43.68

054 BO037 Arsenic (As) 7.10 MG/KG 18.5452 47.73 0.3245 21.99

054 B037 B(a)P Equiv. 41267 UGIKG 6.8338 17.59 NA

054 B037 Beryllium (Be) 1.80 MG/KG 13.4779 34.69 0.0049 0.33

054 B037 Cadmium (Cd) 3.10 MG/KG NA 0.0425 2.88

054 BO37 Copper (Cu) 506.00 MG/KG NA 0.1735 11.76

054 B037 Lead (Pb) 957.00 MG/KG NA NA

054 B037 Manganese (Mn) 212.00 MG/KG NA 0.0618 4.19

054 B037 Mercury (Hg) 1.20 MG/KG NA 0.0548 3.72

054 B037 Nickel (Ni) 85.30 MG/KG NA 0.0585 3.96

054 B037 Thallium (T1) ND MG/KG NA NA

054 BO037 Vanadium (V) 9.00 MG/KG NA 0.0176 1.19

054 B037 Zinc (Zn) 2030.00 MG/KG NA 0.0928 6.29
Total 38.8571 1.4755

054 BO038 Antimony (Sb) 10.90 MG/KG NA 0.3737 16.48

054 BO038 Arsenic (As) 16.20 MG/KG 42.3144 85.09 0.7405 32.65

054 B038 B(a)P Equiv. 44761 UG/KG 74126 14.91 NA

054 B038 Beryllium (Be) ND MG/KG NA NA

054 BO038 Cadmium (Cd) 4.10 MG/KG NA 0.0562 2.48

054 B038 Copper (Cu) 1320.00 MG/KG NA 0.4525 19.95

054 BO038 Lead (Pb) 2570.00 MG/KG NA NA

054 BD38 Manganese (Mn) 317.00 MG/KG NA 0.0925 4.08

D54 B038 Mercury (Hg) 2.40 MG/KG NA 0.1097 4.84

054 B038 Nickel (Ni) 40.50 MG/KG NA 0.0278 1.22

054 B038 Thallium (Tl) 1.70 MG/KG NA 0.2914 12.85

054 B038 Vanadium (V) 18.90 MG/KG NA 0.0370 1.63

054 BO038 Zinc (Zn) 1900.00 MG/KG NA 0.0868 3.83
Total 49.7270 2.2680

054 B039 Antimony (Sb) 29.90 MG/KG NA 1.0250 62.78

054 BO39 Arsenic (As) 8.20 MG/KG 21.4184 9223 0.3748 22.96

054 B039 B(a)P Equiv. 109.00 UG/KG 1.8051 1.77 NA

054 B039 Beryllium (Be) ND MG/KG NA NA

054 B039 Cadmium (Cd) 1.50 MG/KG NA 0.0205 1.26

054 B039 Copper (Cu) 243.00 MG/KG NA 0.0833 5.10

054 BO39 Lead (Pb) 9520.00 MG/KG NA NA

054 B039 Manganese (Mn) 127.00 MG/KG NA 0.0370 2.27

054 B03% Mercury (Hg) 0.61 MG/KG NA 0.0279 1.71

054 B039 Nickel (Ni) 23.40 MG/KG NA 0.0160 0.98

054 B039 Thallium (T1) ND MG/KG NA NA

054 BO39 Vanadium (V) 10.10 MG/KG NA 0.0198 1.21

054 B0O39 Zinc (Zn) 618.00 MG/KG NA 0.0282 1.73
Total 23.2235 1.6327



Table 10.2.8.2
Point Estimates of Risk and Hazard - Surface Soil Pathways
Residential Scenario
SWMUs 21 and 54
NAVBASE-Charleston
Charleston, South Carolina

Site Location Parameter Concentration Units Risk {E-06) % Risk Hazard Index % HI
054 B040 Antimony (Sb) 1.60 MG/KG NA 0.0548 10.80
054 BO40 Arsenic (AS) 6.00 MG/KG 156720 77.66 0.2742 54.02
054 B0O40 B(a)P Equiv. 136.59 UG/KG 2.2620 11.21 NA

054 B040 Beryllium (Be) 0.30 MG/KG 2.2463 1113 0.0008 0.16
054 B040 Cadmium (Cd) 0.91 MG/KG NA 0.0125 2486
054 B040 Copper (Cu) 184.00 MG/KG NA 0.0631 12.43
054 B040 Lead (Pb) 272.00 MG/KG NA NA

054 B040 Manganese (Mn) 72.30 MG/KG NA 0.0211 4.15
054 B040 Mercury (Hg) 0.61 MG/KG NA 0.0279 549
054 B040 Nickel (Ni) 19.30 MG/KG NA 0.0132 261
054 B040 Thallium (TI) ND MG/KG NA NA

054 BO040 Vanadium (V) 8.20 MG/KG NA 0.0161 3.16
054 B040 2Zinc (Zn) 523.00 MG/KG NA 0.0239 4.7

Total 20.1803 0.5076



Table 10.2.8.3
Point Estimates of Risk and Hazard - Surface Soil Pathways
Industrial Scenaric
SWMUs 21 and 54
NAVBASE-Charleston
Charleston, South Carolina

Site Location Parameter Concentration Units  Risk (E-06) % Risk Hazard Index % HI
021 BO0G1  Arsenic 1.60 MG/KG 0.5912 54.30 0.0037 100.00
021 B0OO1  B(a)P Equiv. 14778 UG/KG 0.4976 45.70 NA
021 B001  Beryliium ND MG/KG NA NA
021 B001 Lead 150.00 MG/KG NA NA

Total 1.0888 0.0037
021 B002 Arsenic 320 MGKG 1.1824 2457 0.0074  95.01
021 B0O02 B(a)P Equiv. 197.44 UG/KG 0.6648 13.81 NA
021 B002 Beryllium 2.80 MG/KG 29659 6162 0.0004 4.99
021 B002 Lead 80000 MG/KG NA NA

Total 48131 0.0077
021 B0O03 Arsenic 26.00 MG/KG 96072 9027 0.0598 100.00
021 B003 B(a)P Equiv. 307.49 UG/KG 1.0354 973 NA
021 B003 Beryllium ND MG/KG NA NA
021 B0O03 Lead 2800.00 MG/KG NA NA

Total 10.6425 0.0598
021 BO04  Arsenic ND MG/KG NA NA
021 B004 B(a)P Equiv. 10.84 UG/KG 0.0365 100.00 NA
021 B00O4 Beryllium ND MG/KG NA NA
021 B004 Lead 151.00 MG/KG NA NA

Total 0.0365 NA
021 BO05 Arsenic 270 MG/KG 0.9977 45.09 0.0062 98.84
021 B005 B(a)P Equiv. 184.15 UG/KG 06537 29.54 NA
021 B005 Beryllium 0.53 MG/KG 0.5614  25.37 0.0001 1.16
021 BOO5 Lead 487.00 MG/KG NA NA

Total 22128 0.0063
021 BOO6 Arsenic 530 MGIKG 1.9584 4948 00122 9866
021 BO08 B(a)P Equiv. 216.20 UG/KG 0.7280 18.39 NA
021 BO06  Beryllium 1.20 MG/KG 1.27114 32.12 0.0002 1.34
021 BO06 Lead 42200 MG/KG NA NA

Total T 30575 0.0124
021 B0O07 Arsenic 230 MG/KG 0.8499 5889 0.0053  98.56
021  B0OO7 B(a)P Equiv. ND UG/KG NA NA
021  B007 Beryllium 0.56 MG/KG 0.5832 41.11 0.0001 1.44
021 B007 Lead 411.00 MG/KG NA NA

Total 1.4430 0.0054



Table 10.2.8.3
Point Estimates of Risk and Hazard - Surface Soil Pathways
Industrial Scenario
SWMUs 21 and 54
NAVBASE-Charleston
Charleston, South Carolina

Site Location Parameter Concentration Units  Risk (E-06) % Risk Hazard Index % HI
021 BOO8B Arsenic 240 MG/KG 0.8868 99.98 0.0055 100.00
021 B008 B(a)P Equiv. 0.05 UG/KG 0.0002 0.02 NA
021 B008 Beryllium ND MG/KG NA NA
021 BO0O8 Lead 27.00 MG/KG NA NA

Total 0.8870 0.0055
021  BO0S  Arsenic 170 MGIKG 0.6282 59.47 0.0039 100.00
021  B009 B(a)P Equiv. 127.15 UGIKG 0.4281  40.53 NA
021  B009 Beryllium ND MG/KG NA NA
021 B0O09 Lead 43.00 MG/KG NA NA

Total 1.0563 0.0039
054 BO01  Arsenic (As}) 560 MG/KG 2.0692 33.78 0.0129 98 11
054 BOD1 B(a)P Equiv. 638.57 UGIKG 21502  35.10 NA
054 B001  Beryllium (Be) 1.80 MG/KG 1.9067 31.12 0.0002 1.89
054 B001 Lead (Pb) 689.00 MG/KG NA NA

Total 6.1260 0.0131
054 BO02 Arsenic (As) 330 MG/KG 1.2194 4353 0.0076  98.30
054 B002 B(a)P Equiv. 170.92 UG/KG 0.5755  20.55 NA
054 B002 Beryllium (Be) 0.95 MGIKG 1.0063 3592 0.0001 1.70
054 B0O0Z Lead({Pb) 220.00 MG/KG NA NA

Total 2.8012 0.0077
054  BO03  Arsenic (As) 450 MG/KG 16628 46.58 0.0103  97.66
054 BO03 B(a)P Equiv. ND UGIKG NA NA
054 B003 Beryllium (Be) 1.80 MG/KG 19067 53.42 0.0002 2.34
054 B0O03 Lead (Pb} 937.00 MG/KG NA NA

Total 3.5694 0.0106
054 B004 Arsenic (As) 11.90 MG/KG 43971  83.05 0.0274 89.61
054 B004 B(a)P Equiv. 2111 UGG 0.0711 1.34 NA
054 B004 Beryllium (Be) 0.78 MGIKG 0.8262 1561 0.0001 0.39
054 BO04 Lead (Pb) 362.00 MG/KG NA NA

Total 5.2944 0.0275
054 BOOS  Arsenic (As) 9.30 MG/KG 3.4364 51.60 0.0214 98.98
054 B00OS B(a)P Equiv. 453.82 UGIKG 1.5281 2295 NA
054 B0O05 Beryllium (Be) 160 MG/KG 1.6948 2545 0.0002 1.02
054 BOO5 |ead (Pb) 1190.00 MG/KG NA NA

Total £.6593 0.0216
054 BO06 Arsenic (As) 8.20 MG/KG 3.0300 80.79 0.0189  99.50
054 BO06 B(a)P Equiv. ND UG/KG NA NA
054 B0OO6 Beryllium (Be) 068 MGIKG 0.7203 19.21 0.0001 0.50
054 BO06 Lead (Pb) 613.00 MG/KG NA NA

Total 3.7502 0.0189



Yable 10.2.8.3
Point Estimates of Risk and Hazard - Surface Soil Pathways
Industrial Scenario
SWMUs 21 and 54
NAVBASE-Charleston
Charleston, South Carolina

Site Location Parameter Concentration Units  Risk (E-08) % Risk Hazard Index % Hl!
054  BOO7  Arsenic (As) 9.40 MGIKG 34734 60.11 0.0216  98.99
054 B0OO7 B(a)P Equiv. 181.18 UG/KG 0.6101 10.56 NA
054 B0O0O7  Beryllium (Be) 160 MG/KG 1.6948 29.33 0.0002 1.01
054 BO07 Lead (Pb) 43400 MG/KG NA NA

Total 57782 0.0218
054 B008 Arsenic (As) 9.20 MGI/KG 33995 50.27 0.0212 9878
054 BOO8 B(a)P Equiv 40091 UG/IKG 1.3488  19.96 NA
054 B008 Beryilium (Be) 1.90 MG/KG 20126 29.76 0.0003 1.22
054 B008 Lead (Pb) 493.00 MG/KG NA NA

Total 6.7620 0.0214
054 BOD9 Arsenic (As) 220 MG/KG 0.8129 53.39 0.0051 98.21
054 B009 B(a)P Equiv. ND UGIKG NA NA
054 BO09 Beryllium (Be) 0.67 MG/KG 0.7097 48.81 0.0001 1.79
054 BO0S Lead (Pb) 297.00 MGKG NA NA

Total 1.5226 0.0052
054 BO10  Arsenic (As) 11.00 MG/KG 4.0646 86.09 0.0253 99.66
054 BO10 B(a)P Equiv. ND UGIKG NA NA
054 B010  Beryllium (Be) 062 MG/KG 0.6567 13.91 0.0001 0.34
054 B0O10 Lead (Pb) 1020.00 MG/KG NA NA

Total 47213 0.0254
054 B011  Arsenic (As) 3.10 MG/KG 1.1455 27.37 0.0071 96.81
054 B011  B(a)P Equiv. 368.13 UG/KG 1.2395 2961 NA
054 BO11  Beryllium (Be) 1.70 MG/KG 1.8007  43.02 0.0002 319
054 B011 Lead (Pb) 813.00 MG/KG NA NA

Total 41857 0.0074
054 BO012 Arsenic (As) 6.90 MG/KG 2.5496  38.16 00158  96.72
054 B012 B(a)P Equiv. ND UG/KG NA NA
054 B012  Beryllium (Be) 3.90 MG/KG 4.1311 61.84 0.0005 3.28
054 B012 Lead (Pb) 898.00 MG/KG NA NA

Total 6.6807 0.0164
054 B013  Arsenic (As) 2.30 MG/KG 0.8499 52.36 0.0053 98.13
054 B013 B(a)P Equiv. ND UG/KG NA NA
054 B013  Beryllium {Be) 0.73 MG/KG 0.7733 47 .64 0.0001 1.87
054 BO13 Lead(Pb) 411.00 MGI/KG NA NA

Total T 16231 0.0054
054 B0O14  Arsenic (As) 510 MGKG 1.8845 42.57 0.0117 97.25
054 B014 B(a)P Equiv. ND UGIKG NA NA
054 B014  Beryliium (Be) 240 MG/KG 2.5422 57.43 0.0003 275
054 B014  Lead (Pb) 841.00 MG/KG NA NA

Total T 44267 0.0121



Table 10.2.8.3
Point Estimates of Risk and Hazard - Surface Soil Pathways
Industrial Scenario
SWMUs 21 and 54
NAVBASE-Charleston
Charleston, South Carolina

Site Location Parameter Concentration Units  Risk (E-06) % Risk Hazard Index % HI
054 B015  Arsenic (As) 3.50 MG/KG 1.2933 47.38 0.0080 97.82
054 B0O15 B{a)P Equiv 1762 UGKG 0.0593 217 NA
054 BO15 Beryllium (Be) 1.30 MG/KG 1.3770 5045 0.0002 218
054 BC15 Lead (Pb) 59500 MG/KG NA NA

Total 2.7296 £.0082
054 B016  Arsenic (As) 3.50 MG/KG 12933 3448 0.0080 87.01
054 B016 Bia)P Equiv. 163.48 UG/KG 0.5505 1468 NA
054 B016 Beryllium (Be) 1.80 MG/KG 1.9067 50.84 0.0002 2.99
054 B016 Lead (Pb) 720.00 MG/KG NA NA

Total 3.7504 0.0083
054 B017  Arsenic (As) 10.40 MG/KG 38429 2027 0.0238 99.51
054 B017  B(a)P Equiv. 4218.00 UG/KG 14.2026 74.92 NA
054 BO17 Beryllium (Be) 0.868 MG/KG 0.9110 4.81 0.0001 0.49
054 B017 Lead (Pb) 24800 MG/KG NA NA

Total 18.9564 0.0240
054 B018  Arsenic (As) 3.00 MG/KG 1.1085 42.51 0.0069 98.93
054 B018 B(a)P Equiv. 275.33 UG/KG 0.9271 3555 NA
054 B0O18  Beryllium (Be} 0.54 MG/KG 0.5720 21.94 0.0001 1.07
054 B018 Lead (Pb) 108.00 MG/KG NA NA

Total 2.6076 0.0070
054 B019  Arsenic (As) 540 MGIKG 1.9953  82.37 0.0124 99.65
054 B019 B(a)P Equiv. 26.21 UGIKG 0.0883 364 NA
054 B019 Beryllium {Be) 0.32 MG/KG 03390 1399 0.0000 0.35
054 B018 Lead (Pb) 21400 MG/IKG NA NA

Total 24226 0.0125
054 B020 Arsenic (As) 460 MG/IKG 1.6997 50.07 0.0106 97.96
054 B0O20 B(a)P Equiv. ND UG/KG NA NA
054 B020 Beryllium (Be) 1.60 MG/KG 1.6948 49.93 0.0002 2.04
054 B020 Lead (Pb) 45000 MG/KG NA NA

Total T 3.3045 0.0108
054 B021 Arsenic (As) 0.90 MG/KG 0.3326  100.00 0.0021 100.00
054 B021  B(a)P Equiv. ND UG/KG NA NA
054 B021  Beryliium (Be) ND MG/KG NA NA
054 B021 Lead{Pb) 36.60 MG/KG NA NA

Total 03326 0.0021
0564 B022 Arsenic {As) 270 MG/KG 0.9977 43.86 0.0062 99 40
054 B022 B(a)P Equiv. 28424 UGIKG 09907 4356 NA
054 B022 Beryllium (Be) 0.27 MGIKG 0.2860 12.57 0.0000 0.60
054 B022 Lead (Pb) 87.60 MG/KG NA NA

Total 22744 0.0062



Table 10.2.8.3
Point Estimates of Risk and Hazard - Surface Soil Pathways
Industrial Scenario
SWMUs 21 and 54
NAVBASE-Charleston
Charleston, South Carolina

Site Location Parameter Concentration Units Risk (E-06) % Risk Hazard Index % Hi
054 B023 Arsenic (As) 3.80 MG/KG 1.4041 87.46 0.0087 99.70
054 B023 B(a)P Equiv. ND UG/IKG NA NA
054 B023  Beryllium (Be) 0.19 MG/KG 0.2013 12.54 0.0000 0.30
054 B023 Lead (Pb) 4860 MG/KG NA NA

Total 1.6054 0.0088
054 B024  Arsenic (As) 3.40 MGIKG 1.2563 58.21 0.0078 98 59
054 B024 B(a)P Equiv. 13.00 UGIKG 0.0438 2.03 NA
054 B024  Beryllium (Be} 0.81 MG/KG 0.8580 39.76 0.0001 1.41
054 B0O24 Lead (Pb) 12400 MG/KG NA NA

Total 2.1581 0.0079
054 B025 Arsenic (As) 480 MG/KG 1.7736 8567 00110 9965
054 B025 B(a)P Equiv. ND UGIKG NA NA
054 B025 Beryllium (Be) 0.28 MG/KG 0.2966 14.33 0.0000 0.35
054 B025 Lead({Pb) 147.00 MG/KG NA NA

Total 2.0702 0.0111
054 BO26  Arsenic (As) 8.50 MGIKG 3.1408 91.94 0.0195 99.82
054 B026 B(a)P Equiv. ND UG/KG NA NA
054 B026  Beryllium (Be) 0.26 MG/KG 0.2754 8.06 £.0000 0.18
054 B026 Lead (Pb) 545.00 MG/KG NA NA

Total 3.4162 0.0196
054 B027  Arsenic (As) 1.80 MG/KG 0.6651 100.00 0.0041 100.00
054 B027 B(a)P Equiv. ND UG/KG NA NA
054 B027  Beryllium (Be) ND MG/KG NA NA
054 B0O27 Lead (Pb) 9.00 MG/KG NA NA

Total 0.6651 0.0041
054 B028  Arsenic (As) 260 MG/IKG 0.9607 61.41 0.0060 98.70
054 B028 B(a)P Equiv. ND UG/KG NA NA
054 B028 Beryllium (Be) 0.57 MG/KG 0.6038 38.59 0.0001 1.30
054 B028 Lead (Pb) 144.00 MG/KG NA NA

Total T 15645 0.0061
054 B029  Arsenic (As) 570 MG/KG 2.1062 57.93 0.0131 99.15
054 B028 B{a)P Equiv. 199,42 UG/KG 0.6715 18.47 NA
054 B029 Beryilium (Be) 0.81 MG/KG 0.8580 23.60 0.0001 0.85
054 B029 Lead (Pb) 9270.00 MG/KG NA NA

Total T 368357 00132
054 BO30 Arsenic (As) 6.30 MG/KG 2.3279 70.77 0.0145 99 60
054 BO30 B{a)P Equiv. 153.48 UGIKG 0.5168 15.71 NA
054 B0O30  Beryllium (Be) 0.42 MG/KG 0.4449 13.52 0.0001 0.40
054 B03C Lead (Pb) 673.00 MG/KG NA NA

Total T 372806 0.0145



Table 10.2.8.3
Point Estimates of Risk and Hazard - Surface Soil Pathways
{ndustrial Scenario
SWMUs 21 and 54
NAVBASE-Charleston
Charleston, South Carolina

Site Location Parameter Concentration Units Risk {(E-06) % Risk Hazard Index % Hl
054 BO031  Arsenic (As) 7.40 MG/KG 27344 2581 0.0170 96.86
054 B031 B(a)P Equiv. 1076.45 UG/KG 3.6246 34.21 NA
054 B031 Beryllium (Be) 400 MG/KG 42370 39.99 0.0006 314
054 B031 Lead (Pb) 1440.00 MG/KG NA NA

Total 10.5959 0.0176
054 BG32  Arsenic (As) 1680 MG/KG 0.5912 87.40 0.0037 99.00
054 B032 B(a)P Equiv. ND UG/KG NA NA
054 B032 Beryllium (Be) 0.27 MG/KG 0.2860 3260 0.0000 1.00
054 B032 Lead (Pb) 291.00 MG/KG NA NA

Total 0.8772 0.0037
054 B033 Arsenic (As) 550 MG/KG 2.0323 60.98 0.0126 99.61
054 B033 B{a)P Equiv. 272,99 UGKG 09192 2758 NA
054 BO033 Beryllium {Be} 0.368 MG/KG 0.3813 11.44 0.0000 0.39
054 B033 Lead (Pb) 338.00 MG/KG NA NA

Total 3.3328 0.0127
054 B034 Arsenic (As) 310 MG/KG 1.1455  89.27 0.0071 99.75
054 B034 B(a)P Equiv. ND UGG NA NA
054 B034 Beryllium (Be) 0.13 MG/KG 0.1377 10.73 0.0000 0.25
054 B034 Lead(Pb) 17.70 MG/KG NA NA

Total 1.2832 0.0071
054 B035 Arsenic (As) 3.60 MG/KG 1.3302 49.59 0.0083 98.98
054 B035 Bfa)P Equiv. 20656 UG/KG 06955 2593 NA
054 BO35 Beryilium (Be) 0.62 MG/KG 0.6567 24.48 0.0001 1.02
054 B035 Lead (Ph} 63.80 MG/KG NA NA

Total 2.6825 0.0084
054 B036  Arsenic (As) 1.10 MG/KG 0.4065 65.74 0.0025 98.92
054 B036 B(a)P Equiv. ND UG/KG NA NA
054 B036 Beryllium (Be) 0.20 MG/KG 0.2119 34.26 0.0000 1.08
054 B036 Lead (Pb) 3400 MG/KG NA NA

Total 0.6183 0.0026
054 B037  Arsenic (As) 710 MG/KG 26235 4432 0.0163 98.50
0584 B0O37 B(a)P Equiv. 41267 WUGKG 1.3895 2347 NA
054 B037 Beryllium (Be) 1.80 MG/KG 1.8067 32.21 0.0002 1.50
054 B0O37 Lead{Pb) 957.00 MG/KG NA NA

Total T 59197 0.0166
054 B038 Arsenic (As) 16.20 MG/KG 59860 79.89 0.0372 100.00
054 B038 B(a)P Equiv 44761 UG/IKG 15072 2011 NA
054 B0O38 Beryllium (Be) ND MG/KG NA NA
054 B038 Lead(Pb) 2570.00 MG/KG NA NA

Total 7.4932 0.0372



Table 10.2.8.3
Point Estimates of Risk and Hazard - Surface Soil Pathways

Industrial Seenario
SWMUs 21 and 54
NAVBASE-Charleston
Charleston, South Carolina

Site Location Parameter Concentration Units Risk (E-06) % Risk Hazard Index % HIi
054 BO039 Arsenic (As) 8.20 MG/KG 3.0300 88.20 0.0189 100.00
054 B039 B(a)P Equiv. 109.00 UGIKG 0.3670  10.80 NA
054 B039 Beryllium {Be} ND MG/KG NA NA
054 B038 Lead (Pb) 9520.00 MG/KG NA NA

Total 3.3970 0.0189
054 B04C  Arsenic (As) 6.00 MG/KG 2.2170 74.03 0.0138 99.70
054 B040 B(a)P Equiv. 136.59 UG/KG 0.4599 15.36 NA
054 B040 Beryllium {Be) 0.30 MG/KG 03178  10.61 0.000041 0.30
054 B040 Lead {Pb) 272.00 MG/KG NA NA

Total 2.9947 0.0138



Table 10.2.8.4
Summary of Chemical Present in Site Samples - First Quarter Groundwater
SWMU 21 and SWMU 54
NAVBASE - Charleston, Zone E
Charleston, South Carolina

Frequency Average Screening Number
of Range of Detected Concentration Exceeding
Parameter Detection Detection Conc. Range of SQL. RBC Reference Units RBC Ref,
Inorganics
Antimony (Sh) 2 6 10.2 - 22 16.1 4 -4 15 NA ug/llL 2
Arsenic (As) 2 B 6 -19.5 12.8 5-5 0.045 187 uglk 2 1
Calcium (Ca) N 6 6 47500 - 378000 138866.7 NA - NA NA NA ug/L
Chromium (Cr) 3 6 1.2 -16 1.4 1-1 18 12.3 ug/L
Iron (Fe) N 5 6 3690 - 28000 149120 653 -653 NA NA ug/L
Lead (Pb) * 3 6 55-223 11.9 3-3 15 4.3 ug/L 1 3
Magnesium (Mg) N 6 6 18800 - 127000 52083.3 NA - NA NA NA ug/L
Manganese (Mn) 6 6 110 - 713 481.0 NA - NA 84 2560 ug/L 6
Nickel (Ni) 3 6 14 -28 2.2 1-1 73 15.2 ug/L
Potassium (K) N 6 6 11600 - 68100 32833.3 NA - NA NA NA ug/L
Sodium (Na) N 4 6 251000 - 763000 508250.0 80600 - 139000 NA NA ug/L
Thallium (T1) * 1 6 5-5 50 5-5 0.29 2 ug/L 1 1
Vanadium (V) 1 & 22-22 2.2 1-3 26 1.4 ug/L
Zinc {Zn) 1 6 42.8 - 428 42.8 4-325 1100 27.3 ug/L
Volatile Organics
2-Butanone 6 1 - 11 11.0 10 - 10 180 NA ug/L
Carbon disulfide 1 8 2-2 2.0 5-5 100 NA ug/L
Notes:

* - ldentified as a COPC through the screening process presented in Section 7.2.2
N - Essential Nutrient

SQL - Sample quantitation limit

NA - Not applicable

RBC - Residential RBC

Reference - Background reference concentration

ug/L - Micrograms per liter
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Table 10.2.8.5
Point Estimates of Risk and Hazard - Groundwater Pathways

Residential Scenario
SWMUs 21 and 54
NAVBASE-Charleston
Charleston, South Carolina

Concentration Units Risk (E-06) % Risk Hazard Index % HI
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10.2.9 Corrective Measures Considerations

For SWMUs 21 and 54, the upper and lower soil intervals, shallow groundwater, and sediment
were investigated. Based on the analytical results and the FRE, COCs requiring further evaluation
through the CMS process were identified for the upper soil interval and the shallow groundwater.
However, residential use of the site is not expected, based on current site uses and the nature of
surrounding buildings. Current reuse plans call for continued commercial/industrial use as a
marine cargo terminal and drydock. The ground surface around SWMUs 21 and 54 has been

disturbed.

The Navy conducted an interim action on the surface soil using the results presented in this
section. The excavation was limited to areas of visible blast material. Confirmation samples were
not collected. As a result, chronic exposure to current soil conditions is highly unlikely. A FRE

was substituted for a full risk assessment,

Using residential scenario, 14 COPCs were identified for combined SWMU 21 soil: antimony,
arsenic, beryllium, cadmium, chromium, copper, lead, manganese, mercury, nickel, thallium,
vanadium, zinc, and BEQs. Arsenic, beryllium, and BEQs were the only contributors to
residential risk, exceeding 1E-06 at 48 of 49 locations. The combined ingestion and dermal
residential exposure risk ranged between 2E-7 to 1E-04 with an arithmetic mean risk of 2E-05.
The HI ranged between 0.04 to 3 with an arithmetic mean HI of 0.9. These values are between

USEPA’s acceptable range of 1E-06 and 1E-04 and HI of 3 to 0.1.
Arsenic and beryllium maximum detected concentrations marginally exceed their background RCs.

Antimony, arsenic, copper, mercury, thallium, and zinc were the primary contributors to HI

projections.
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Lead was present at 26 of the 49 locations above USEPA’s residential acceptable level of
400 mg/kg. The mean detected lead concentration was 890 mg/kg. An interim action removed
the first 3 to 5 feet of soil; therefore, additional soil samples should be collected to confirm that

contaminated surface soil has been removed. The site should be backfilled with clean fill.

Antimony, arsenic, lead, and thallium are identified as COPCs in shallow groundwater. Shallow
groundwater residential risk is associated with antimony in monitoring wells NBCE21002 and
NBCE054W002 and arsenic in monitoring wells NBCE21002 and NBCE054W003. Residential
risk ranged from 4E-06 to 1E-05 with the arithmetic mean of 9E-05. Antimony, arsenic, and
thallium were the primary contributors to HI projections at monitoring wells NBCE(021002,
NBCE054001, NBCE054002, and NBCE054003. The HI ranged from 6 to 1 with an arithmetic
mean HI of 2.

Based on data collected, surface soil has been impacted from the previous painting and blasting
operations. This surface soil was removed. Samples should be collected and laboratory-analyzed
for inorganic constituents and BEQs to define any remaining contamination requiring corrective
measures. A groundwater plume is not indicated but may exist. Groundwater monitoring wells
that have been compromised should be replaced. Based on the above facts, corrective measures

from may be appropriate. Potential corrective measures for the impacted media and respective

COPCs are in Table 10.2.9.1.
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Table 10.2.9.1
Potential Corrective Measures for SWMUs 21 and 54
Medium Comgunds Potential Corrective Measures
: SOil'*’,b Antimony, ‘a.‘rse:'ﬁc, beryltium, a) NoAction
e cadmium, chromium, capper, ) -Removal - Excavation &
lead, manganese, mercury, nickel, Offsite Disposal
thallium, vanadium, zinc, and ¢)  Containment - Cap
BEQs '
Shallow Groundwater Antimony, arsenic, lead, and a) No Action
thallium b) Intrinsic Remediation and
Monitoring

¢)  Ex-Situ, Chemical, and
Physical Treatment
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10.3 SWMU 22, Old Plating Shop Wastewater Treatment System (WWTS);

SWMU 25, Building 44, Old Plating Operation; and AOC 554, Paint Shop,

Former Building 1003
SWMUs 22 and 25 and AOC 554 are northwest of the intersection of McMillan and
Hobson Avenues in Zone E. SWMU 22, the Old Plating Shop Wastewater Treatment System, was
originally constructed in 1972 and consisted primarily of a 5-foot by S5-foot by 8-foot concrete
collection sump partitioned in half. One side accumulated acidic wastewater while the other side
collected cyanide and alkaline wastewater. Treated effluent was discharged to the sanitary sewer.
Other components included an elevated 1,000-gallon clarifier, four mixing tanks (two 70-galion
and two 250-gallon), chemical feed equipment, and associated piping. This unit became inactive

around 1983 when the new metal plating waste treatment facility began operation.

SWMU 25, an electroplating operation in the southwestern portion of Building 44, was operational
until 1983. The facility stored approximately 40 metal tanks containing solutions used in the
plating process. The concrete floor shows signs of deterioration. The process tanks were
removed in 1992.

AOC 554 is the former Building 1003 location. Building 1003 was used as a paint shop from
approximately 1909 to 1940. No additional information regarding size, design features, or

operating practices is known regarding this unit.

10.3.1 Previous Investigations
SWMUs 22 and 25 have been the subject of previous assessments in conjunction with RCRA
closure activities and preliminary RFI field work conducted in the fall of 1993. The media

sampled included soil, groundwater, waste material, and equipment.

10.3-1

13

14

15

19

20

21

22



Draft Zone E RCRA Facility Investigation Report
NAVBASE Charleston

Section 10: Site-Specific Evaluations

November 1997

The initial assessment perforrned at SWMU 22 in 1988 consisted of sampling soil immediately
below the concrete surface at 16 locations. The samples were analyzed for pH, cadmium, and
chromium. In comparison to the USEPA Region Il RBCs, none of the samples exceeded the
RBCs of 39 and 390 ppm, respectively, for cadmium or chromium (the RBC for hexavalent
chromium was used for the most conservative comparison). The pH values ranged from 8.3 to
12.7. Sample results and a sample location diagram from the closure report may be found in

Appendix C and Appendix D of the Final Zone E RF] Work Pian.

A second study in 1991 addressed only the sampling of waste material and equipment in
Building 44. The sampling was completed as part of a study to address demolishing and removing
the plating operation. Analysis of samples collected primarily from material left in the process
tanks identified the following metals: silver (<1.0 to 145 ppm), cadmium (2.02 to 84,340 ppm),
chromium (18 to 11,940 ppm), nickel (0.63 to 2.7 ppm), mercury (6.7 to 446,000 ppm), lead
(<0.08 to 6,920 ppm), and cyanide (83 to 129,100 ppm).

Finally, in the fall of 1993, field work conducted as a preliminary phase of the RFI was conducted
near SWMUs 22 and 25. The scope of the preliminary work consisted of installing
three monitoring wells. Soil samples were collected from each of these borings as they were
drilled. Samples were analyzed for VOCs, SVOCs, and TAL inorganics using SW-846
methodologies at DQO Level III with duplicates collected at a frequency of 10% and analyzed at
DQO Level IV. The sampling adhered to methods outlined in the USEPA Region IV
ESDSOP/QAM. At the locations sampled no inorganics were detected at concentrations exceeding
their respective RBCs. Both trichloroethene (TCE) and perchloroethylene (PCE) were detected
in monitoring well CNSY-25-03 at concentrations exceeding their respective RBCs. The analytical
data are summarized in Appendix C of the Final Zone E RFI Work Plan.

10.3-2
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Table 10.3.1.1 summarizes these investigations and the compound groups for which constituents
were detected. Well construction logs for the three monitoring wells installed are included in

Appendix D of the Final Zone E RFI Work Plan.

Table 10.3.1.1
SWMUs 22 and 25 and AOC 554
Previous Investigations

Contaminants
Number Previous Invﬁations Identified
SWMU22 - EnSafe. Report of Field Activities, Closure of Interim Status ~ VOCs, SVOCs, and

HW Facilities, Naval Shipyard, Charleston, South Carolina ~ inorganics
1988; Preliminary RFI Field Activities, 1993.!

SWMU 25 Davis and Floyd, Inc. April 1991. Environmental Study of VOCs, SVOCs, and
Building No. 44 Demolition of Electro-Plating Facility, inorganics
Charleston Naval Shipyard, Charleston, South Carolina.

AOC 554 None has been specifically conducted for AOC:554. The VOCs, SVOCs, and
: mpling described above also pertaine to' this site. - inorganics

Note:
! = See Tables in Appendix C of the Final Zone E RFI Work Plan for analytical results.

Materials of concern at SWMU 22, identified in the Final Zone E RFI Work Plan, include chromic
acid, cadmium, copper, chromium, lead, nickel, and silver. At SWMU 25, the materials of
concern include silver, cadmium, nickel, mercury, lead, cyanide, and barium. The materials of
concern at AOC 554 include heavy metals, waste paint, paint thinner, and solvents. Potential
receptors that may be exposed to site contaminants include current and future building users and

any site workers this area may support following base closure.

To fulfill RFI objectives for SWMUs 22 and 25, and the CSI objectives for AOC 554, soil,
sediment, groundwater, air, and structural surface wipe samples were collected in accordance with
the Final Zone E RFI Work Plan, and Section 3 of this report to determine whether any

contamination resulted from onsite activities.
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An interim measures action was conducted at SWMU 25 during the spring of 1997. The
Building 44 Annex was demolished and removed along with the foundation of the building.
Confirmation soil samples were collected from the area underneath the foundation by the
Environmental Detachment Charleston (Detachment). A summary of the interim measure actions
conducted will be presented in the closure report being produced by the Detachment. A total of
28 confirmatory samples were collected from 14 locations (two intervals per location) and
analyzed for inorganic parameters. The following is a summary of the preliminary SWMU 25 soil
sample results as compared to available Zone E background RC values and residential RBCs. The

analytical data for this interim measures is included in Appendix H.

Nine metals of concern were reported in confirmatory soil samples collected at SWMU 25. Two
metals —barium and lead— exceeded both their residential RBC and background RC in the upper
interval. Two upper-interval metals — chromium and cyanide — exceeded only their respective
background RC. Barium also exceeded both its respective SSL and background RC in the lower
interval. Two lower-interval metals — chromium and lead — exceeded only their respective
background RC.

Barium was detected in all 14 upper-interval samples with a range of 16.7 to 1,160 mg/kg and a
mean of 112.88 mg/kg. One upper-interval sample (025SB02001) exceeded both the residential
RBC of 550 mg/kg and background RC of 130 mg/kg. Barium was also detected in all 14 lower-
interval samples with a range of 6.04 mg/kg to 465 mg/kg and a mean of 51.91 mg/kg. One

lower-interval sample (025SB020002) exceeded both the barium SSL of 32 mg/kg and background
RC of 94.1 mg/kg.

Lead was detected in all 14 upper-interval samples with a range of 30.1 to 4,890 mg/kg, and a
mean of 618.24 mg/kg. Four upper-interval samples (0255B01501, 0258B2001, 025SB02201,
and 0255B02301) exceeded both the residential RBC of 400 mg/kg and background RC of

265 mg/kg. Lead was also detected in the 14 lower-interval samples with a range of 2.2 to
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1,910 mg/kg and a mean of 173.66 mg/kg. Two lower-interval samples (025SB01402 and
025SB02002) exceeded the background RC of 173 mg/kg.

Chromium was detected in all 14 upper-interval samples with a range of 17.6 to 6,880 mg/kg, and
a mean of 1,447.44 mg/kg. Nine upper-interval samples exceeded the background RC of
94.6 mg/kg but were below the residential RBC of 7,800 mg/kg. Chromium was also detected in
the 14 lower-interval samples with a range of 6.52 to 18,600 mg/kg and a mean of

2,448.33 mg/kg. Ten lower-interval samples exceeded the background RC of 75.2 mg/kg.

Cyanide was detected in 10 upper-interval samples with a range of 0.104 to 10.5 mg/kg, and a
mean of 2.54 mg/kg. Six upper-interval samples exceeded the background RC of 0.5 mg/kg but
were below the residential RBC of 160 mg/kg. Cyanide was also detected in nine lower-interval
samples with a range of 0.107 to 12.9 mg/kg and a mean of 1.83 mg/kg but a residential RBC or

background RC has not been established for cyanide in subsurface soil.

10.3.2 Soil Sampling and Analysis

Soil was sampled in one round at SWMUs 22 and 25 and AOC 554 from the locations shown in
Figure 10.3.1. The Final Zone E RFI Work Plan proposed collecting 13 soil samples from the
upper interval and 13 samples from the lower interval. Soil samples were also collected at both
intervals for the shallow monitoring well proposed at this site. All of the proposed upper-interval

samples were collected. Thirteen of the proposed 14 lower-interval samples were collected.

At SWMU 25, one lower-interval sample was not collected due to an obstruction in the form of
a pipe. All samples were submitted for analysis at DQO Level III for pH, organotins and the
standard suite of parameters which includes VOCs, SVOCs, pesticides/PCBs, metals, and cyanide.
Four samples (3 upper-interval and 1 lower-interval) selected as duplicates were analyzed at DQO
Level IV for Appendix IX analytical parameters, which includes the suite of parameters proposed
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for the site plus a more comprehensive list of VOCs, SVOCs, as well as herbicides, hexavalent
chromium, organophosphorus pesticides, and dioxins. Table 10.3.2.1 summarizes soil sampling
at SWMUs 22 and 25 and AOC 554.

Table 10.3.2.1
SWMUs 22 and 25 and AOC 554
Soil Sampling Summary
Samples Samples Analyses Analyses
Interval Pro Collected Proposed Collected Deviations
Upper 14 14 Standard Suite®, pH, Standard Suite’, pH,  None
SRR organoting ~ organotins.
Lower 14 13 Standard Suite®, pH, Standard Suite®, pH, Subsurface obstruction
organotins organotins prevented the collection of

one sample

Note:
a = Standard Suite includes VOCs, SVOCs, pesticides/PCBs, metals, and cyanide

10.3.3 Nature of Contamination in Soil

Organic compound analytical results for soil are surmarized in Table 10.3.3.1. Inorganic
analytical results for soil are summarized in Table 10.3.3.2. These tables also include the soil
boring sample results from the three monitoring wells installed in 1993 during the RFI’s
preliminary phase. Appendix H contains the complete data report for all samples collected in
Zone E.

Table 10.3.3.1
SWMUs 22 and 25 and AOC 5§54
Organic Compounds Detected in Soil

Number of
Range of Mean of Samples
Sampling  Freq. of Detected Detected Industrial Exceeding
Com&d Interval Detection Conc. Conc. RBC RBC
e i ——
VOCs
Acetone Upper 217 120-880 500 20,000,000 0
Lower 2/16 16.0-95.0 5.5 NA NA
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Table 10.3.3.1
SWMUs 22 and 25 and AOC 554
Organic Compounds Detected in Soil
Number of
Range of Mean of Samples
Sampling  Freq. of Detected Detected Industrial Exceeding
Compound Interval _ Detection Conc. Conc. RBC RBC
VOCs )
Bromodichloromethane Upper 1/17 3.00 3.00 720,000 0
2-Butanone {MEK) Lower 1/16-. 3.00 3.00 NA NA
Chloroform Upper 1/17 9.00 9.00 940,000 0
‘Methylene chioride Upper M7 2.00-43.0 157 760,000 0
| Lower 4116 2.00 - 10.0 4.50 NA NA
Tetrachloroethene Upper 6/17 1.000 - 16.0 5.33 110,000 0
Lower 5/16 1.000 - 45.0 10.6 NA NA
Trichloroethene Upper 10/17 200~ 140 33.6 520,000 0
Lower -8/16 1.000-:100 16:6 ‘NA NA
Xylene (Total) * Lower 2/16 1.000 - 2.00 1.50 NA NA

e e ———— e e

SVOCs !ﬁ!’éﬁl

Acenaphthene Upper 1117 820 820 12,000,000 0
Anthracene Upper 47 42.0-82.0 60.3 61,000,000 0
‘Benzo(g.h, perylene Upper 10/17 44.0 - 300 149 8,200,000 0
o Lower 3/16 56.0 - 200 119 NA NA
bis(2-Ethylhexyl)phthalate Upper 4/17 63.0- 3,900 1140 410,000 0
Lower 1/16 85.0 85.0 NA NA

Carbazole Upper 16 42.0 420 290,000 0
Dibenzofuran Upper 2/17 50.0 - 56.0 53.0 820,000 0
Di-n-butylphthalate Lower 1716 55.0 55.0 NA NA
1,2-Dichlorobenzene Upper 117 46.0 46.0 18,000,000 0
Fluoranthene " Upper 1417 33.0- 610 241 8,200,000 0
Lower 4116 63.0 - 240 139 NA NA
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Table 10.3.3.1
SWMUs 22 and 25 and AOC 554
Organic Compounds Detected in Soil
Number of
Range of Mean of Samples
Sampling  Freq. of Detected Detected Industrial Exceeding
Comgund Interval _ Detection Conc. Conc. RBC RBC
SYOCs (uggb _ —
Fluorene Upper 17 89.0 89.0 8,200,000 0
2-Methylnaphthalene Upper 2117 40,0 -200 120 8,200,000 0
Naphthalene Upper 1/17 160 160 8,200,000 0
Phenanthrene - Upper 117 - 38.0-470 T 8,200,000 0
Lower 2116 110 -'120 115 NA NA
Pyrene Upper 15/17 45.0 - 640 233 6,100,000 0
Lower 4/16 57.0-230 127 NA NA
SVOCs (B(a)P Equivalents) (.g/kg)
B(a)P Equiv. Upper 13417 0:0420 - 656 i 228 780 : 0
Lower 4/16 48.1-384 157 NA NA
Benzofa)anthracene Upper 10/17 40.0 - 380 168 7,800 0
Lower 4/16 39.0- 200 92.0 NA NA
Benzo(b)fluoranthene - Upper 12/17 40.0 - 560 190 | 7,800 a
Lower 4/16 51.0- 190 | 103 NA _ NA
Benzo(k)fluoranthene Upper 8/17 48.0 - 370 164 78,000 0
Lower 2/16 93.0 - 220 157 NA NA
Benzo(a)pyrene Upper 10/17 . 51.0-380 . 187 780 0
Lower 4/16 39.0-250 110 NA NA
Chrysene Upper 11/17 42.0- 410 194 780,000 0
’ Lower 4/16 50.0 - 200 112 NA NA
Dibenz(s hanthracene Upper 717 40.0 - 150 74.7 780 0
Lower 1/16 78.0 780 NA NA
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Table 10.3.3.1
SWMUs 22 and 25 and AOC 554
Organic Compounds Detected in Soil
Number of
Range of Mean of Samples
Sampling  Freq. of Detected Detected Industrial Exceeding
Compound Interval Detection Conc. Conc. RBC RBC

SVOCs (B(a)P Equivalents

indeno(1,2,3-cd)pyrene Upper 8/17 550-280 . 147 7,800 0

“““ Lower 3/16 47.0- 150 917 NA NA
_——— e

Pesticides/PCBs (#ggl

‘gamma-Chlordane Upper 14 2.00 00 4,400 0
: Lower 3 3.00 3.00 NA NA
4.4'-DDT Upper 2/14 470 -7.20 5.95 17,000 0

Lower 1/13 7.70 7.70 NA NA
Dieldrin Lower 113 6.70 : 6.70 NA NA
Endrin ketone Upper 1/14 2.80 2,80 61,000 0
_——————————eeeee—e—mssss s e =
b
— —— e
Dioxin Equiv: Upper n 0.00430 - 1.24 0.416 1,000 0
Lower. 11 0.248 0.248 NA . NA
1234678-HpCDD Upper 173 63.6 63.6 NA NA
1234678-HpCDF Upper 173 4.76 476 - NA NA
’ Lower 1 5.26 5.26 NA NA
123478-HxCDF Lower 171 1.81 1.81 NA NA
oCDD - - ~ Upper 373 433.53% . 182 . NA ~ NA
Lower 171 8.23 8.23 NA NA
OCDF Upper 1/3 16.9 16.9 NA NA
Lower 1/1 6.30 6.30 NA NA
Notes:
ug/kg = Micrograms per kilogram
ng’/kg = Nanograms per kilogram
RBC = Risk-based concentration
NA = No industrial RBC established
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Tabie 10.3.3.2
SWMUs 22 and 25 and AOC 554
Inorganic Detections for Soil
Number of
Range of Mean of Samples
Sample Freq. of Detected Detected Industrial Reference Exceeding
Element Interval Detection Conc. Conc. RBC Conc. RBC and RC
Inorganic Elements (;
Aluminum (Al Upper 1717 3,740 - 7,340 4710 100,000 26,600 0
Lower 16116 1,200 - 9,010 5160 NA 41,100 NA
Antimony (Sb) Upper 417 0,800 - 5.10 2.13 82 .77 0
Lower 4/16 1.80 - 6.20 4.05 NA 1.60 NA
, Arsemc {As) Upper 1517 1.10- 620 3.35 38 23.9 0
: Lower 15/16 0,860 - 17.6 160 NA 19.9 NA
Barium (Ba) Upper 17117 10.0 - 93.5 32.6 14,000 130 0
Lower 16/16 6.10 - 290 39.9 NA 9.1 NA
 Beryltivm (Be) Upper 14/17 0:160 - 0.420 0265 1.3 1.70 0
Lower 12416 0.150-0.720 . 0323 NA O 2m NA
Cadmium (Cd) Upper 917 0.140 - 30.9 9.84 100 1.50 0
Lower 8/16 0.160 - 103 16.5 NA 0.960 NA
Calcium (Ca) Upper (7417 598 - 140,000 - 13,800 NA - NA NA
Lower 16/16 226 - 235,000 15,600 NA NA NA
Chromium (Cr) Upper 1717 4.70 - 1,080 106 1,000 9.6 1
Lower 16/16 2.10 - 1,430 172 NA 75.2 NA
Cobalt Upper 14/17 0.450.- 23.0 5.80 12,000 19.0 0
Lower 1216 0.500 - 5.20 1.74 NA 14.9 NA
Copper (Cu) Upper 17117 4.50 - 539 62.0 8,200 66.0 0
Lower 12/16 1.90 - 148 353 NA 152 NA
Cyanide (CN) Upper 3/15 0.460 - 16.6 5.87 2,100 . . 0:500 0
o Lower 2114 1.000 - 13.8 740 NA NA NA
Iron (Fe) Upper 1717 1,800 - 13,400 4,850 61,000 NA 0
Lower 16/16 1,570 - 55,400 9,190 NA NA NA
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Table 10.3.3.2
SWMUs 22 and 25 and AOC 554
Inorganic Detections for Soil
Number of
Range of Mean of Samples
Sample Freq. of Detected Detected Industrial Reference Exceeding
Element Interval Detecﬁon= Conc. Conc. RBC Conc. RBC and RC
Inorganic Elements (i
Lend (7) Upper 17 3.60 - 469 799 1,300 265 0
| Lower 16/16 2:10-486 43,6 NA 173 NA
Magnesium (Mg) Upper 17117 134 - 4,310 619 NA NA NA
Lower 16/16 73.2-3430 437 NA NA NA
 Mangariesé (Mn) Upper v 10218 63.1 4700 02 S
’ Lower 16116 12.2-187 50.7 NA 881 NA
Mercury (Hg) Upper 1517 0.0480-2.20 0.313 61 2.60 0
Lower 8/16 0.0150 - 0,320 0.110 NA 1.59 NA
» :Nickel {Niy Upper 14/17 1.30-85.1 20.7 4,100 .1 0
» Laower 1316 0;660 -55.5 13.1 NA 570 NA
Potassium (K) Upper 817 120 - 1,150 374 NA NA NA
Lower 116 120 - 507 306 NA NA NA
Selenium (Se) Upper 317 0.620 - 0.830 0,707 1,000 . - 170 0
Lower 2/16 0.650 --0.670 0.660 NA 2.40 NA
Silver (Ag) Upper 8/17 0.240 - 4 40 1.48 1,000 NA 0
Lower 316 0.360 - 3.20 1.43 NA NA NA
Sodium (Na) Upper o/17 32.6 - 643 197 NA NA NA
Lower 716 20.6 - 465 128 NA NA NA
Thallium (T0) Upper 1217 0.560 0.560 16 NA 0
Lower 116 4.30 4.30 NA NA NA
Tin (Sr) Upper 2/14 149-98.3 56.6 100,000 59.4 0
 Lower 3 270- 153 629 NA 923 NA
Vanadium (V) Upper 17117 3.70-18.4 8.34 1,400 94.3 0
Lower 16/16 3.06 - 65.0 12.1 NA 155 NA
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Table 10.3.3.2
SWMUs 22 and 25 and AOC 554
Inorganic Detections for Soil
Number of
Range of Mean of Samples
Sample Freq. of Detected Detected Industrial Reference Exceeding
Element Interval Detection Conc. Conc. RBC Conc. RBC and RC
lnor%' Elements (ggz
Zinc (Zn) Upper 1ms 8:60'21,040 132 6000 827 0
. Lower 16/16 2:90 - 128 30,6 NA 886 NA
gH (SU)
pH U Upper 14034 735-9.92 849 . NA . NA NA
' Lower - 13/13 468859 734 NA NA NA
Notes:
mg/kg = Milligrams per kilogram
RBC =  Risk-based concentration
RC =  Reference concentration
NA = No industrial RBC or RC established
SU =  Stmandard units

Volatile Organic Compounds in Soil

Eight VOCs were detected in soil samples collected at SWMUSs 22 and 25 and AOC 554. Twenty-
seven detections occurred in the upper interval and 22 in the lower interval. No VOC exceeded
its respective industrial RBC in the upper interval. Two VOCs — tetrachloroethene and

trichloroethene — exceeded their respective SSL in the lower interval.

Tetrachloroethene was detected in five of 16 lower-interval samples with a range 1.0 to 45 ug/kg
and a mean of 10.6 ug/kg. Three lower-interval samples (022SB002, 45 ug/kg; 025SB009,
2 nglkg; and 025SB011, 4 ug/kg) exceeded the tetrachloroethene SSL of 1.0 ug/kg.

Trichloroethene was detected in eight of 16 lower-interval samples with a range of 1.00 to

100 pg/kg and a mean of 16.6 wg/kg. One lower-interval sample (0255B011, 100 .g/kg)
exceeded the trichloroethene SSL of 10 ng/kg.
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Semivolatile Organic Compounds in Soil

Twenty-one SVOCs were detected in soil samples collected at SWMUs 22 and 25 and AOC 554.
One hundred and thirty-three detections occurred in the upper interval and 37 in the lower
interval. No SVOC exceeded its respective industrial RBC in the upper interval or its respective

SSL in the lower interval.

In accordance with recent cPAH guidance, BEQs were calculated for cPAHs at SWMUs 22 and 25
and AOC 554. The upper-interval BEQ was calculated for 13 samples with a range of 0.0420 to
656 ug/kg and a mean of 225 ug/kg. The BEQ did not exceed the benzo(a)pyrene industrial RBC
of 780 ug/kg.

Pesticides and PCBs in Soil

Four pesticides were detected in soil samples collected at SWMUs 22 and 25 and AOC 554. Four
detections occurred in the upper interval and three in the lower interval. No pesticide exceeded
its respective industrial RBC in the upper interval. One pesticide — dieldrin — exceeded its

respective SSL in the lower interval.

Dieldrin was detected in one of 13 lower-interval samples. One lower-interval sample (022SB002,
6.70 ug/kg) exceeded the dieldrin SSL of 1.0 »g/kg.

No PCBs were detected in the soil samples collected at SWMUs 22 and 25 and AQC 554.

Other Organic Compounds in Soil
Five dioxins were detected in soil samples collected at SWMUs 22 and 25 and AOC 554. Six

detections occurred in the upper interval and four in the lower interval. No industrial RBCs or

SSLs exist for dioxins.
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In accordance with recent dioxin guidance, TEQs (dioxin equivalent) were calculated for dioxins
at SWMUs 22 and 25 and AOC 554. The upper-interval TEQ was calculated for three samples
with a range of 0.00430 to 1.24 ng/kg and a mean of 0.416 ng/kg. None of the samples exceeded
the industrial RBC of 1,000 ng/kg.

Inorganic Elements in Soil

Twenty-five metals were detected in soil samples collected at SWMUs 22 and 25 and AOC 554.
Three hundred and six detections occurred in the upper interval and 268 in the lower interval.
Only chromium exceeded both its industrial RBC and background RC in the upper interval. One

metal — cadmium — exceeded both its respective SSL and background RC in the lower interval.

Chromium was detected in 17 of 17 upper-interval samples with a range of 4.70 to 1,080 mg/kg,
and a mean of 106 mg/kg. One upper-interval sample (022SB009, 1,080 mg/kg) exceeded both
the chromium industrial RBC of 1,000 mg/kg and background RC of 94.6 mg/kg.

Cadmium was detected in eight of 16 lower-interval samples with a range of 0.160 to 103 mg/kg
and a mean of 16.5 mg/kg. Three lower-interval samples (025SB006, 103 mg/kg; 025SB008,
7.2 mg/kg; and 025SB012, 17.3 mg/kg) exceeded both the cadmium SSL of 6.0 mg/kg and
background RC of 0.960 mg/kg.

10.3.4 Groundwater Sampling and Analysis
One shallow monitoring well was installed and sampled to assess groundwater quality at
SWMUs 22 and 25 and AOC 554 as shown in Figure 10.3.2. Three existing wells located at the

site were also sampled. The wells were installed as follows:

. Shallow Wells installed at SWMU 25 — NBCE0025004
. Shallow Wells existing at SWMU 25 — NBCE025001, NBCE(025002, and NBCE025003
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Groundwater samples were submitted for pH, VOCs, SVOCs, pesticides/PCBs, metals, cyanide,
chlorides, suifates, TDS, and organotins at DQO Level III. No samples were selected as
duplicates at this site. Table 10.3.4.1 summarizes groundwater sampling and analysis at

SWMUs 22 and 25 and AOC 554.

Table 10.3.4.1
SWMUs 22 and 25 and AOC 554
Groundwater Sampling Summary

Wells Wells
Degth Proged Installed Anal& Proged Analxsw Collected Deviations

Shallow 1 1 Standard Suite*, pH,  Standard Suite®, pH,  Three existing wells
RS chlorides, sulfates, chiorides; sulfates, were also sampled
n , and TDS and TDS o and analyzed for the
o N same parameters
Note:
a = Standard Suite includes VOCs, SVOCs, metals, cyanide, pesticides, and PCBs

The shallow monitoring well was installed at 13.5 feet bgs in the surficial aquifer in accordance

with Section 3.3 of this report.

10.3.5 Nature of Contamination in Groundwater
Organic compound analytical results for groundwater are summarized in Table 10.3.5.1.
Inorganic analytical results for groundwater are summarized in Table 10.3.5.2. Appendix H

contains the complete data report for all samples collected in Zone E.
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Table 10.3.5.1
SWMUs 22 and 25 and AOC 554
Organic Compounds Detected in First-Quarter Groundwater (1:g/L)
Shallow Monitoring Wells
Number of
Range of Mean of Samples
Freq. of Detected Detected Tap Water Exceeding
Compound Detection Conc. Conc. RBC MCL RBC
VOCs
1,2-Dichloroethene (otat) 1/4 200 2.00 5.50 70.0 0
Tetrachloroethene 2/4 1.000 - 3.00 2.00 1.10 5.00 1
 Trichlorosthene 24 200400 300 160 500 2
SVOCs
-Acenaphthene ' 1/4 1,000 1.000 220 NA- 0
Naphthalene 1/4 6.00 6.00 150 NA 0
Pesticides/PCBs
m
alpha-Chlordane 14 0.160 0.160 0.0520 2.00 1
gamma-Chlordane 1/4 0.120 0.120 0.0520 2.00 1
Notes:
ug/L = Micrograms per liter
RBC = Risk-based concentration
MCL = Maximum contaminant level
NA = No MCL established
Table 10,3.5.2
SWMUs 22 and 25 and AOC 554 Inorganic Detections
for First-Quarter Groundwuter (:g/L)
Shallow Monitoring Wells
Number of
Range of Mean of Samples
Freq. of Detected Detected Tap Water Reference Exceeding
Element Detection Conc, Conc. RBC Conc. MCL RBC and RC
e —— ——
lmrgc Elements (Eﬂg;
Aluminum (A1) 344 327 ~1,020 590 3,700 2,810 NA 0
Antimony (Sb) 1/4 4.10 4.10 1.50 NA 6.00 1
Barium.(Ba) 4/4 - 7.30-26.5 15.6 260 21 - 2,000 b
Cadmium (Cd) 35464 6.3-84.0 45.1 1.80 NA 5.00 2
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Table 10.3.5.2
SWMUs 22 and 25 and AOC 554 Inorganic Detections
for First-Quarter Groundwater (ug/L)
Shallow Monitoring Wells
Number of
Range of Mean of Samples
Freq. of Detected Detected Tap Water Reference Exceeding
Element Detection Conc. Conc., RBC Conc. MCL RBC and RC

— —

Inogc Elements (ggl

Caléium (Ca)
Chromium (Cr)

 Copper (Cw)
Iron (Fe)
Magnesmm Mp)
Manganese (Mn)

 Nickel (Ni)
Pouassium (K)

- Selenium {Se)
Sodiem (Na)
Vanadium (V)

Zinc (Zn)

44 1580 133,600 21,400 NA NA NA NA
44 12.6 - 843 290 18.0 123 100 3
214 400 -7:50 575 1% 27 1,300 0
34 67.2 - 1,080 490 1,100 NA NA 0
44 1,300'- 3,960 2450 NA NA . NA NA
44 6.90 - 320 94.7 84.0 2,560 NA 0
34 . 570-513 180 730 15.2 100 1
4/4 1810-12,700 7,450 NA NA NA NA
1/4 6.10 610 180 NA 500 0
44 496023400 10,400 NA NA NA NA
314 1.70-2.30 2.03 26.0 14 NA 0
34 4.50-48.3 20.4 1,100 213 NA 0

pH €U

pH 4/4 . 4.49-7.23 6.21 NA NA Na NA
Notes:
ug/lL =  Micrograms per liter
RBC = Risk-based concentration
RC =  Reference concentration
NA = No RBC or RC established
sU =  Standard units

Volatile Organic Compounds in Groundwater
Shallow Groundwater

Three VOCs were detected in shallow groundwater samples coltected at SWMU 25. Two VOCs

— tetrachloroethene and trichloroethene — exceeded their respective tap-water RBC. No shallow

groundwater samples were collected from SWMU 22 or AOC 554.
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Tetrachloroethene was detected in two of four samples with a range of 1.000 to 3.000 w.g/L and
a mean of 2.00 wxg/L.. One sample from well NBCE025003 (3 wug/L) exceeded the
tetrachloroethene tap-water RBC of 1.10 ng/L.. The sample did not exceed the tetrachloroethene
MCL of 5.0 ug/L.

Trichloroethene was detected in two of four samples with a range of 2.00 to 4.00 «g/L. and a mean
of 3.00 ug/L. Two samples from wells NBCE025003 (4 ng/L) and NBCE025004 (2 wg/L)
exceeded the trichloroethene tap-water RBC of 1.60 ng/L.. The samples did not exceed the
trichloroethene MCL of 5.0 ng/L.

Semivolatile Organic Compounds in Groundwater

Shallow Groundwater

Two SVOCs were detected in shallow groundwater samples collected at SWMU 25. Neither of
the SVOCs exceeded its respective tap-water RBC. No MCL has been established for either
detected SVOC.

Pesticides and PCBs in Groundwater
Shallow Groundwater
Two pesticides were detected in shallow groundwater samples collected at SWMU 25. Both

pesticides — alpha-chlordane and gamma-chlordane — exceeded their respective tap-water RBC.
Alpha-chlordane was detected in one of four samples at 0.160 wug/L. The sample from well

NBCE025001 (0.160 1g/L) exceeded the alpha-chlordane tap-water RBC of 0.0520 ug/L. The
sample did not exceed the alpha-chlordane MCL of 2.0 ug/L.
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Gamma-chlordane was detected in one of four samples at 0.120 ng/L. The sample from well
NBCE025001 (0.120 ug/L) exceeded the gamma-chlordane tap-water RBC of 0.0520 ug/L.. The
sample did not exceed the gamma-chlordane MCL of 2.0 ng/L.

Inorganic Elements in Groundwater

Shallow Groundwater

Sixteen metals were detected in shallow groundwater samples collected at SWMU 25. Four metals
— antimony, cadmium, chromium, and nickel — exceeded both their respective tap-water RBC and

background shallow groundwater RC (where available).

Antimony was detected in one of four samples at 4.10 xg/L.. The sample from well NBCE025003
(4.10 ug/L) exceeded the antimony tap-water RBC of 1.50 n.g/L; no shallow groundwater RC has
been established for antimony. The sample did not exceed the antimony MCL of 6.0 ug/L.

Cadmium was detected in two of four samples with a range of 6.3 to 84.0 ng/L and a mean of
45.1 ug/L. Two samples from wells NBCE025002 (6.3 ng/L) and NBCE025003 (84 wg/L)
exceeded the cadmium tap-water RBC of 1.80 ng/L; no shallow groundwater RC has been
established for cadmium. Both samples also exceeded the cadmium MCL of 5.0 ug/L.

Chromium was detected in four of four samples with a range of 12.6 to 843 g/L and a mean of
2590 ng/L. Three samples from wells NBCE025002 (177 ng/L); NBCE025003, (843 ug/L); and
NBCEQ025004, 127 ug/L) exceeded both the chromium tap-water RBC of 18.0 ug/L and the
chromium shallow groundwater RC of 12.3 ng/L. All three samples also exceeded the chromium
MCL of 100 ng/L.

Nickel was detected in three of four samples with a range of 5.70 to 513 ug/L and a mean of

180 ng/L. One sample from well NBCE(25003 (513 ug/L) exceeded both the nickel tap-water
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RBC of 73.0 ug/L. and the nickel shallow groundwater RC of 15.2 ug/L.. The sample also
exceeded the nickel MCL of 100 ng/L.

pH in Groundwater

Shallow Groundwater

The shallow groundwater samples were analyzed for pH. pH ranged from 4.49 to 7.23 SU, with
a mean of 6.21 SU. No tap-water RBC or RC has been established for pH.

10.3.6 Sediment Sampling and Analysis

The Final Zone E RFT Work Plan proposed collecting one sediment sample at SWMUs 22 and 25
and AOC 554 from the location shown in Figure 10.3.3. One sediment sample was collected and
submitted for analysis at DQO Level III for pH, organotins and the standard suite of parameters
which includes VOCs, SVOCs, pesticides/PCBs, metals, and cyanide. No samples were selected
as duplicates at this site. Table 10.3.6.1 summarizes sediment sampling and analysis at
SWMUs 22 and 25 and AOC 554.

Table 10.3.6.1
SWMUs 22 and 25 and AOC 554
Sediment Sampling Summary
Samples Samples
Proposed Collected Analyses Proposed Anal;s& Collected Deviation
| S 1 Standard Suite*, pH, and Standard Suite®, pH, and -~ None
: '__organotins organotins ' ' :

Note:
a = Standard suite includes VOCs, SVOCs, metals, cyanide, pesticides, and PCBs
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10.3.7 Nature of Contamination in Sediment
Organic compound analytical results for sediment are summarized in Table 10.3.7.1. Inorganic
analytical results for groundwater are summarized in Table 10.3.7.2. Appendix H contains the

complete data report for all samples collected in Zone E.

Table 10,3.7.1
SWMUs 22 and 25 and AOC 554
Organic Compounds Detected in Sediment (ug/kg)

Number of
Range of Mean of Samples
Sample Freq. of Detected  Detected  Industrial Exceeding
Comgund Interval  Detection Conc. Conc. Soil RBC RBC
VOCs
Methylene chloride _ Uper 1 700 700 760,000 0
SVOCs
 Anthracene Upper 11 1,400 1,400 61,000,000 0
Benzo(g,h,i)perylene Upper 1/1 45,000 45,000 8,200,000 0
‘bis(2-Bthylhexylphthalate (BEHP) Upper in 3,200 3,200 410,000 0
Fluoranthene Upper 1/1 2,000 2,000 8,200,000 0
Phenanthrene: - - Upper 111 2;300 2,300 $,200,000 0
Pyrene Upper 1/1 6,600 6,600 6,100,000 0

B e  — — ———— — ——————————

SVOCs (Bga!P _!?éuivalents) j -

B(a)P Equiv. Upper 11 23,200 23,200 780 1
Benzo(b)fluoranthene Upper 1/1 7,900 7.900 7,800 1
Chrysene . Upper 171 12,000 12,000 780,000 -
Dibenz(a,h)anthracene Upper 1/1 12,000 12,000 780 1
Indeno(1,2,3-cd)pyrene Upper 111 24,000 24,000 7,800 1
Benzo(k)fluoranthene - Upper 1/1 5,100 5,100 78,000 0
Benzo(a)pyrene Upper 171 7,900 7,900 780 0
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Table 10.3.7.1
SWMUs 22 and 25 and AOC 554
Organic Compounds Detected in Sediment (ug/'kg)
Number of
Range of  Mean of Samples
Sample Freq. of Detected Detected  Industrial Exceeding
Comgund Interval  Detection Conc. Conc. Soil RBC RBC
Pesticides
W
" alpha-Chlordane ~ Upper /1 26.0 26.0 4,400 0
gamma-Chlordane Upper 171 15.0 15.0 4,400 0
44"DDE - Upper 11 29.0 290 17,000 0
4,4'-DDT Upper 11 110 110 17,000 0
‘Endosulfan suifate’ - Upper Y- 5100 T SLO 1,200,000 0
Endrin aldehyde Upper 1 51.0 51.0 61,000 0
Endrin ketone Upper 11 85.0 85.0 61,000 0
Notes:
uglkg = Micrograms per kilogram
RBC = Industrial soil RBC
NA = No industrial soil RBC established
* = For the purposes of this investigation, sediment collected from storm and floor drain caich basins are treated as soil
and compared to industrial RBCs instead of RAGS sediment screening values.
Table 10.3.7.2
SWMUs 22 and 25 and AOC 554
Inorganic Detections in Sediment
Number of
Range of Mean of Samples
Sample Freq. of Detected Detected Industrial Soil Exceeding
Element Interval Detection Conc. Conc. RBC % _
Inorganic Elements
. —
Aluminum (Al Upper W1 5,210 8,210 100,000 0
Arsenic (As) Upper 1/1 105 105 3.8 1
Barium (Bay - - Upper 11 183 183 14,000 0
Cadmium (Cd) Upper 1n 69.7 69.7 100 0
Chromiun: (Cr) Upper 141 35,000 35,000 1,000 1
Cobalt (Co) Upper 1/1 1.10 1.10 12,000 0
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Table 10.3.7.2
SWMUs 22 and 25 and AOC 554
Inorganic Detections in Sediment
Number of
Range of Mean of Samples
Sample Freq. of Detected Detected Industrial Soil Exceeding

"

i 0

Cyanide (CN) Upper 111 2.50 2.50 4,100 0

Iron:(Fe) i Upper- i 24,600 124,600 61,000 0
Lead (Pb) Upper 11 754 754 1,300 1

: Manganf.se (Mn) “Upper 1/1 315 315 NA NA
Mercury (Hg) Upper 171 0.09500 0.0900 61 0
Nickel (Ni) Upper 111 109 19 4,100 0
Silver (Ag) Upper 111 36.3 36.3 1,000 0

 Thallium (T “Upper 11 330 330 16 0
Tin (Sn) Upper 1/1 71.9 71.9 100,000 0
Vanadium {V} ‘ Upper 1 7.9 2.8 1,400 0
Zinc sgni) Upper 1/1 4,430 4,430 61,000 0

- —— - - ———___________ ————

pH (SU)
gl-l ' ‘U@ 1/t 63T R 2 7 NA NA

Notes:

mg/kg = Milligrams per kilogram

RBC = Industrial soil risk-based concentration

NA = No industrial soil RBC established

Su = Standard units

For the purposes of this investigation, sediment collected from storm and floor drain catch basins are treated as soil

and compared to industrial RBCs instead of RAGS sediment screening values,

Volatile Organic Compounds in Sediment

One VOC — methylene chloride — was detected in the sediment sample coliected at SWMUs 22
and 25 and AOC 554. The VOC did not exceeded its respective industrial soil RBC. Methylene
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chloride is considered a common laboratory artifact or contaminant by the National Functional
Guidelines, February 1994.

Semivolatile Organic Compounds in Sediment
Twelve SVOCs were detected in the sediment sample collected at SWMUs 22 and 25 and
AOQOC 554. Four SVOCs — benzo(b)fluoranthene, dibenz(a,h)anthracene, indeno(1,2,3-cd)pyrene,

and benzo(a)pyrene — exceeded their respective industrial soil RBC.

Benzo(b)fluoranthene was detected in sediment sample 025M0001 at 7,900 n.g/kg, exceeding the
benzo(b)fluoranthene industrial soil RBC of 7,800 ng/kg.

Dibenz(a,h)anthracene was detected in sediment sample 025M0001 at 12,000 n.g/kg, exceeding
the dibenz(a,h)anthracene industrial soil RBC of 780 n.g/kg.

Indeno(1,2,3-cd)pyrene was detected in sediment sample 025M000!1 at 24,000 .g/kg, exceeding
the indeno(1,2,3-cd)pyrene industrial soil RBC of 7,800 ..g/kg.

Benzo(a)pyrene was detected in sediment sample 025M0001 at 7,900 ng/kg, exceeding the
benzo(a)pyrene industrial soil RBC of 780 ug/kg.

In accordance with recent cPAH guidance, BEQs were calculated for cPAHs at SWMUs 22 and
25 and AOC 554. The BEQ calculated for sediment sample 025M0001 was 23,200 ug/kg,
exceeding the benzo(a)pyrene industrial soil RBC of 780 ..g/kg.

Pesticides and PCBs in Sediment

Seven pesticides were detected in the sediment sample collected at SWMUs 22 and 25 and
AOC 554. None of the pesticides were detected above their respective industrial soil RBC.

No PCBs were detected in the sediment sample collected at SWMUs 22 and 25 and AOC 554.
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Other Organic Compounds in Sediment
No dioxins or organotins were detected in the sediment sample collected at SWMUs 22 and 25 and
AOC 554.

Inorganic Elements in Sediment

Eighteen metals were detected in the sediment sampie collected at SWMUs 22 and 25 and
AOC 554. Two metals — arsenic and chromium — were detected above their respective industrial
soil RBC.

Arsenic was detected in sediment sample 025M0001 at 105 mg/kg, exceeding the arsenic industrial
soil RBC of 3.80 mg/kg.

Chromium was detected in sediment sample 025MO0001 at 35,000 mg/kg, exceeding the chromium
industrial soil RBC of 52.3 mg/kg.

pH in Sediment
The sediment sample was analyzed for pH. The pH of the sediment sample was 6.37 SU; no
industrial soil RBC has been established for pH.

10.3.8 Wipe Sampling and Analysis

The Final Zone E RFT Work Plan did not propose the collection of wipe samples at this SWMU,
however, eleven wipe samples were collected to determine the presence of hazardous constituents
in onsite dust. Sample locations were determined in the field and are shown on Figure 10.3.4.
Table 10.3.8.1 summarizes the analytical results of air samples collected at SWMU 25. Sample

locations biased in an attempt to identify worst case situations.
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Table 10.3.8.1
SWMU 25
Wipe Sampling Summary
Samples Samples
Proged Collected Analges Pro&d Analges Performed Deviations
e o Metals, SW-846  Metals, SW-846  Collection of 11 wipe

o samgles

10.3.9 Nature of Contamination in Dust
Table 10.3.9.1 summarizes the wipe sample analytical results for SWMU 25. Sample locations

were determined in the field and were biased in an attempt to identify worst case situations.

Table 10.3.9.1

SWMU 25

Wipe Sampling Analytical Results
Element Frguencz of Detection Range of Detections (mE\wig)
Aluminum : waa 5.7 - 1,860
Antimony 10/ 11 1.6-78
Arsenic 8/11 , 1.2-194
Barium 11/11 0.79 - 965
Cadmium N 10/11 - 0.61 - 1,110
Calcium 11/1% 254 - 11,200
Chromium o 1011 L e 2,021,200
Cobalt 711 3.0-16.9
Copper , 11711 | 4.7-2,950
Iron 11/11 29.3 - 39,500
Lead 11/11 1.2 4,260
Magnesium 10/11 28.9 - 350
Manganese 11/11 0.5-770

10.3-30



Draft Zone E RCRA Facility Investigation Report

NAVBASE Charleston
Section 10: Site-Specific Evaluations
November 1997
Table 10.3.9.1
SWMU 25
Wipe Sampling Analytical Results
Element Fguencg of Detection Ran_g_e of Detections (mg\wig)
Mercury 8/11 0.01-0.03
“Nickel 111 | 0.9 - 3,860
Potassium 3/11 1,160 - 1,880
Sclenium | m 1.40-3.0
Silver 9/11 12.6 - 119
Sodium § Coawun 314610
Thallium 2/11 3.1-3.6
Tin 9/11 5 19.0-218
Vanadium 10/11 0.37 - 13.6
Zine ? B o 3.7-3,770

Inorganic Elements Detected on Surfaces

Twenty-three metals were detected in wipe samples collected at SWMU 25. Beryllium was not
detected in collected samples. No residential or industrial RBCs exist for wipe samples. Refer
to Table 10.3.9.1 for results.

10.3.10 Air Sampling and Analysis

A Jerome Mercury Vapor Analyzer was used to screen for ambient mercury vapor at SWMU 25.
The instrument was placed in the survey mode during all qualitative sampling. The survey mode
is usefu! for locating spills or to assess areas of potential high mercury vapor concentration. All

surveying was performed at floor level to detect any contamination from spills.
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10.3.11 Nature of Contamination in Air

No detectable quantities of mercury vapor were identified in ambient air during the survey.

10.3.12 Fate and Transport Assessment for SWMU 22, SWMU 25, and AOC 554

Combined SWMU 22 comprises the Old Plating Shop Wastewater Treatment System, an
electroplating operation located in the southwestern portion of Building 44, and a former paint
shop. The area of combined SWMU 22 includes buildings and asphalt and concrete pavement.
Environmental media sampled as part of the combined SWMU 22 RFI include surface soil,
subsurface soil, sediment, shallow groundwater, and wipe samples. Potential constituent
migration pathways investigated for combined SWMU 22 include soil to groundwater,
groundwater to surface water, surface soil to sediment, and emission of volatiles from surface soil

to air.

10.3.12.1 Soil- to-Groundwater Cross-Media Transport: Tier One

Table 10.3.12.1 compares maximum detected organic constituent concentrations in surface soil
and subsurface soil samples to risk-based soil screening levels comsidered protective of
groundwater. For inorganics, maximum concentrations in soil are compared to the greater of
(a) risk-based soil screening levels, or (b) background reference concentrations. To provide a
conservative screen, generic soil screening levels are used; leachate entering the aquifer is

assumed to be diluted by a ratio of 10:1, with no attenuation of constituents in soil (DAF=10).

Four organic compounds — methylene chloride, tetrachloroethene, trichioroethene, and dieldrin
— were detected in combined SWMU 22 soil at concentrations greater than groundwater protection
SSLs. Methylene chloride was detected above its generic SSL in two surface soil samples and one
subsurface soil sample. Tetrachloroethene, detected in 11 samples, exceeded its SSL in only one
subsurface soil sample (022SB002). Trichloroethene was detected in three surface soil samples

(025SB006 at 97 ug/kg, 025SB00Y at 42 ng/kg, and 025SB010 at 140 ug/kg) and one subsurface
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soil sample (025SB011 at 100 wg/L) at concentrations greater than its SSL. Overall
trichloroethene was detected in 10 surface soil and eight subsurface soil samples. Dieldrin was
detected at 6.7 «g/L in subsurface soil sample 022SB002 above its SSL of 2.0 ug/L.

Two of the four organic compounds exceeding SSLs — tetrachloroethene and trichioroethene —
were also detected in groundwater at concentrations greater than their respective tap water RBCs,
indicating a completed pathway from soil to groundwater. Dieldrin and methlyene chioride were

not detected in first-quarter groundwater samples.

Nine inorganics — antimony, cadmium, chromium, cobalt, copper, lead, nickel, thallium, and tin
— were detected in soil samples at concentrations above their respective groundwater protection
SSLs or background reference values, and were carried over to the second-tier screen. Six of the
nine (excepting cobalt, thallium, and tin) were also detected in groundwater, indicating a
completed pathway from soil to groundwater. Of these six, only cadmium was detected in

groundwater at a concentration above its RBC and/or background reference value.

Cadmium and chromium were detected in soil samples at concentrations more than an order of
magnitude greater than either their respective SSLs or background reference values. Cadmium
concentrations exceeded its generic SSL of 4 mg/kg in four surface soil and three subsurface soil
samples. Maximum concentrations were 30.9 mg/kg in surface soil sample 025SB012 and
103 mg/kg in subsurface soil sample 025SB006. The remaining two subsurface soil exceedances
were below 20 mg/kg. Chromium was detected above its background reference value of
94.6 mg/kg in two surface soil samples (344 mg/kg in 025SB008 and 1,080 mg/kg in 025SB009)
and three subsurface soil samples (561 mg/kg in 025SB006, 1,430 mg/kg in 025SB008, and
508 mg/kg in 025SB009). Although the generic SSL (assuming DAF=10) for hexavalent
chromium is 19 mg/kg, it was not applied to the chromium site results for two reasons:

(1) hexachrome was not detected in duplicate surface soil sample 025SB004, the only sample at
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combined SWMU 22 with hexachrome analysis; and (2) for all of Zone E, hexachrome was
detected in only four of 59 surface soil samples (maximum concentration of 0.586 mg/kg) and in
zero of 27 subsurface soil samples in which it was analyzed. According to EPA guidance (1996
Soil Screening Guidance: Technical Background Document) trivalent chromium as a contaminant

in soil is not considered a threat to groundwater at any concentration.

Of the seven other inorganics detected above their SSLs, cobalt, copper, and thallium exceeded
their screening levels in one sample each, lead and nickel in two samples each, tin in three
samples, and antimony in four samples. The highest concentrations of antimony, barium,
chromium, cobalt, copper, lead, manganese, mercury, nickel, tin, and zinc were detected in

surface soil sample 025SB009 at combined SWMU 22.

10.3.12.2 Groundwater-to-Surface Water Cross-Media Transport: Tier One

Table 10.3.12.1 also compares maximum detected organic constituent concentrations in shallow
groundwater samples to risk-based concentrations for drinking water, and to chronic ambient
saltwater quality criteria values for the protection of aquatic life (saltwater surface water chronic
screening values). For inorganics, maximum concentrations in groundwater are compared to the
greater of (a) risk-based drinking water concentrations, or (b) background reference concentrations
for groundwater, as well as to the saltwater/surface water chronic values. To provide a
conservative first-tier screen, no attenuation or dilution of constituents in groundwater is assumed

before comparison to the relevant standards.

Four organic compounds — alpha-Chlordane, gamma-Chlordane, trichloroethene, and
tetrachloroethene — were detected in shallow groundwater at concentrations above tap water
RBCs. Two of these compounds — alpha-Chlordane and gamma-Chlordane — were also detected
above saltwater surface water chronic screening levels. Trichloroethene has no established surface

water screening value. Alpha-Chlordane and gamma-Chlordane were detected in only one first-
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round sample each. Tetrachloroethene and trichloroethene were each detected in two samples with

tetrachloroethene exceeding its tap water RBC in one sample.

Cadmium, in one sample, was the only inorganic detected at a concentration exceeding its tap
water RBC in the first round. Four inorganic constituents — cadmium, chromium, copper and
nickel — were detected in groundwater at concentrations above their saltwater/surface water
chronic screening values. Chromium concentrations exceeded its surface water standard of
103 wg/L in three of four sampies, with a maximum concentration of 843 pg/L in the sample from
well NBCE025003. This well provided the majority of the inorganic constituent detections that
exceeded groundwater screening levels. The same well contained the trichloroethene and
tetrachloroethene detections that exceeded the screening levels. Alpha- and gamma-Chlordane
were detected in well NBCE025001.

Combined SWMU 22 is located above the groundwater flow divide referred to as anomaly A, as
discussed in Section 2.3.2. The majority of groundwater originating at the site, both shallow and
deep, appears to flow toward the Cooper River. The remainder of the groundwater apparently
flows to the depression referred to as anomaly E, near the boundary of Zones C, D, and E.

Possible fates for groundwater flowing to anomaly E are presented in Section 2.3.2.1.

10.3.12.3 Soil and Groundwater-to-Surface Water Transport: Tier Two

Table 10.3.12.2 provides a second screening tier for all constituents detected in soil or
groundwater at concentrations exceeding any of the first-tier screening levels. Constituent
concentrations in groundwater are compared to combined ecological/human health RBCs that have
been adjusted upward for site-specific dilution by surface water in the Cooper River, while soil
constituent concentrations are compared to calculated SSLs that are based on the adjusted RBCs
rather than the original target leachate concentrations. For the second-tier screen, no dilution of

leachate by groundwater or attenuation of constituents in soil is assumed (DAF=1).
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No organic or inorganic constituents in soil or groundwater samples at combined SWMU 22 were
detected at concentrations exceeding their corresponding adjusted SSLs or ecological/human health
RBCs, indicating that site constituents pose no threat to human health or the environment in the
Cooper River through the associated migration pathway. Chromium and copper were detected in
soil at concentrations that were relatively close (within one order of magnitude) to their adjusted
SSLs. However, the adjusted SSLs were obtained assuming a DAF of 1, while the calculated site-
specific DAF for combined SWMU 22 is 40, taking into account dilution only. Consequently, the
margin between detected soil concentrations and levels protective of the Cooper River is actually
much greater than indicted by the table.

10.3.12.4 Surface Soil-to-Sediment Cross-Media Transport

Tables 10.3.7.1 and 10.3.7.2 summarize the constituent concentrations detected in the only catch-
basin sediment sample collected at combined SWMU 22. Pesticides, SVOCs, one VOC, and
inorganic constituents were present in this sample (025M0001). Fate and transport for constituents

originating in sediments from catch basins will be examined in the Zone L RFI report.

Constituents detected in the sediment sample were very similar to those seen in soil samples at
combined SWMU 22, although generally higher in the sediment. Chromium concentrations were
the most notable of the inorganics in both media. All of the pesticides detected in surface soil
were detected in the sediment sample, and all of the SVOCs that were detected in sediment were
also detected in surface soil. Although the similarity of compounds detected in soil and sediment
indicates that a migration pathway has been completed, the physical separation of soil and
sediment at the sites — soil beneath a continuous paved surface, sediment contained by a catch
basin — makes it more likely that soil and sediment were impacted independently by constituents

related to onsite activities.
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10.3.12.5 Soil-to-Air Cross-Media Transport

Table 10.3.12.3 lists the VOCs detected in surface soil samples collected at combined SWMU 22
along with corresponding soil-to-air volatilization screening levels. Little or no surface soil is
exposed at combined SWMU 22. In addition, none of the VOCs was reported at a maximum
concentration exceeding its corresponding soil-to-air volatilization screening level. As a result,

the soil-to-air migration pathway is not expected to be significant at combined SWMU 22.

10.3.12.6 Fate and Transport Summary

Four organic and nine inorganic constituents were detected at concentrations above their respective
generic SSLs or background reference values. Two of the organics and six of the inorganics were
also detected in groundwater samples, indicating completed migration pathways from soil to
groundwater. Four organics and one inorganic exceeded their tap water RBCs in groundwater,
while groundwater concentrations of two organics and four inorganics exceeded saltwater surface

water chronic screening levels for ecological receptors.

Trichloroethene and tetrachloroethene are widely distributed at low concentrations in soil at
combined SWMU 22 and have consequently impacted groundwater. Other organic compounds
detected in soil do not appear to present potential for migration to groundwater. Cadmium has
been the only detected inorganic constituent in soil to significantly impact groundwater quality,
although one detection of chromium in groundwater was approximately eight times higher than

its saltwater surface water screening level.
None of the constituents exceeding first-tier screening values for soil or groundwater also

exceeded the adjusted screening values of the second-tier comparisons, indicating no threat to

surface water in the Cooper River via the evaluated migration pathways.
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Table 10.3.12.1

Chemioals Deteoted in Surface Soil, Subsurface Soil, and Shallow Groundwater
Comparison to SSLs, Tap Water RBCs, Salt Water Surface Water Chronic Screening Levels, and Background Concentrations: Tier One
NAVBASE-Charleston, Zone E: SWMUs 22 and 25 and AOC 554

Charleston, South Carolina

Max. Concentration |Max. Concentration Screening Concentration * Ground-  Surface
Soil to Salt Wir. Water Water
Surface Subsurface| Shallow  Deep GW  Tap Water Surf. Wir.| Soil Water|Leaching Migration Migration
Paramcter Soil Soit GW GW SSL RBC Chronic | Units Units | Potential  Concern  Concern
Volatile Organic Compounds

Acetone 28 95 ND NA 3000 3700 NA| vaxe o NO NO NO
romodichloromethane 3 ND ND NA 300 0.17 NA| vake uvor NO NO NO
2-Butanone (MEK) ND 3 ND NA 4000 1900 NA| vaxe war NO NO NO
Chloroform 9 ND ND NA 300 0.15 815| vaxke uvon NO NO NO
1,2-Dichlorocthenc (total} ND ND 2 NA 200 55 NA| vaxke uweL NO NO NO
ethylene chloride 43 10 ND NA 10 4.1 2560 vexe woa YES NO NO
Tetrachloroethenc 16 45 3 NA 30 1.1 45| vaxe wvon YES YES NO
Trichloroethene 140 160 4 NA 30 1.6 NA| voxe uor YES YES NO
[Xylene (total) ND 2 ND NA 71000 12000 NA| vaxs uon NO NO NO

Semivolatile Organic Compounds
Acenaphthene 82 ND 1 NA|( 285000 2200 97| vaxe wor NO NO NO
Anthracene 82 ND ND NA| 5900000 11000 NA| vaxke uoL NO NO NO
Benzo(g,h,i)perylene 300 200 ND NA|2.33E+08 1500 NA| vaxke uca NO NO NO

Benzo(a)pyrene cquivalents
Benzo(a)anthracenc 380 200 ND NA 800 0.092 NA| vexe uvea NO NO NO
Benzo{a)pyrene 380 250 ND NA 4000 0.0092 NA| UGKG UuGL NO NO NO
Benzo(b)fluoranthene 560 190 ND NA 2500 0.092 NA} voxs ueL NO NO NO
Benzo(k)fluoranthene 370 220 ND NA 24500 0.92 NA| voxe uvon NO NO NO
Chrysene 410 200 ND NA 80000 92 NA| vaxe uoa NO NO NO
Dibenzo(a,h)anthracene 150 78 ND NA 800  0.0092 NA| vaxe wor NO NO NO
Indeno(1,2,3-cd)pyrene 280 150 ND NA 7000 0.092 NA] voxe uon NO NO NO
Carbazole 42 ND ND NA 300 34 NA| vaxe uvon NO NO NO
Dibenzofuran 56 ND ND NA NA 150 NA| vaxke v NO NO NO
[Di-n-butylphthalate ND 55 ND NA| 2300000 3700 3.4] uexG  wan NO NO NO
1,2-Dichlorobenzene 46 ND ND NA 8500 270 19.7| vaxe won NO NO NO
bis(2-Ethylhexyl)phthalate (BEHF) 3900 85 ND NA| 1800000 4.8 NA| vaxc wor NO NGO NO
luoranthene 610 240 ND NA| 2150000 1500 1.6] voxc uot NO NO NO
luorene 29 ND ND NA[ 280000 1500 NA| voKke  uea NO NO NO
2-Methylnaphthalene 200 ND ND NA 63000 1500 NA| voke  uon NO NG NO
Naphthalene 160 ND 6 NA 42000 1500 23.5| voxka uca NO NO NO
henanthrene 470 120 ND NA| 690000 1500 NA| vaxc vueL NO NO NO
Pyrenc 640 230 ND NA| 2100000 1100 NA| voxe uer NO NO NO
Pesticides/PCB Compounds
alpha-Chlordane ND ND 0.le NA 5060 0.052 0.004) voxs woL NO YES YES
gamma-Chlordane 2 3 0.12 NA 5000 0.052 0.004| uekG uGL NO YES YES
4,4-DDT 72 7.7 ND NA 16000 02 0.001 [ vaxe woL NO NO NO
Dieldrin ND 6.7 ND NA 2 0.0042 0.0019| vakce uvor YES NO NO
ndrin ketone 28 ND ND NA 500 11 NA| voks uen NO NG NO
Dioxin Compounds
[Dioxin (TCDD TEQ) 1.24 0.248 NA NA 250 0.43 10| nexc  eoa. NO NO NO
Inorganic Compounds

Aluminum 7340 9010 1020 NA 41100 37000 NA| MokG  uoL NO NO NO
Antimony 5.1 6.2 4.1 NA 25 15 NA| Moxc  uan YES NO NO
Arsenic 6.2 17.6 ND NA 239 18.7 361 MaKG  uGL NO NO NO
Barium 93.5 290 26.5 NA 820 2600 NA| Moxe vaL NO NO NO
Beryllium 0.42 0.72 ND NA 32 1.2 NAl moxe  uaL NO NO NO
Cadmivm 309 103 84 NA 4 18 9.3 make vanr YES YES YES
(Chromium (total) 1080 1430 843 NA 94.6 37000 103 | MaxG  von YES NO YES
Cobalt 23 5.2 ND NA 19 2200 NA| maxc  wvon YES NO NG
Copper 539 148 7.5 NA 152 1500 29| MoKkG  uoL YES NO YES
Cyanide 16.6 13.8 ND NA 20 730 37.3| MoxkG  uan NO NO NO
Lead 469 486 ND NA 400 15 8.5| MGXG uaL YES NO NO




Table 10.3.12.1

Chemicals Detected in Surface Soil, Subsurface Soil, and Shallow Groundwater

Comparison to SSLs, Tap Water RBCs, Salt Water Surface Water Chronic Screening Levels, and Background Concentrations: Tier One
NAVBASE-Charleston, Zone E: SWMUs 22 and 25 and AOC 554

Charleston, South Carolina

Max. Concentration |Max. Consentration Sereening Concentration * Ground-  Surface
Soil to Sslt Wir. Water  Water

Surface Subsurface| Shallow  Decp GW  Tsp Water Surf. Wir.| Soil Water| Leaching Migration Migration

Paramcter Soil Soil GW GwW SSL RBC Chronic | Units _ Units | Potenlial Concern  Concemn

Mangancse 215 187 320 NA 881 2560 NA| Maxc  ucA NO NO NO
Mercury 22 0.32 ND NA 26 11 0.2| Moxe UG NO NO NO
[Nickel 85.1 555 513 NA T1.1 730 422 MaKG UG YES NO YES
Selenium 0.83 0.67 6.1 NA 25 140 71| MGKG  UGAL NO NO NO
Silver 4.4 32 ND NA 17 180 0.23| maxG uGL NO NO NO
Thellium 0.56 43 ND NA 28 29 21.3| MaxG v YES NO NO
Tin 98.3 153 ND NA 594 22000 NA| Maxc  uon YES NO NO
(Vanadium 18.4 65 23 NA 3000 260 NA| MaxG v NO NO NO
[Zinc 1040 128 48.3 NA 6000 11000 86| MaxG uca NO NO NO

* Screening Concentrations:
Soil to GW - Generic SSLs based on DAF = 10, adapted from 1996 EPA Soil Screening Guidance or calculated using values from Table 6.2
Tap Water RBC - From EPA Region [11 Risk-Based Concentration Table, June 3, 1996
Salt Water Surface Water Chronic - From EPA Supplemental Guidance to RAGS: Region 4 Bulletins, Ecological Risk Assessment, November, 1995; Table 2
In cach case, the value shown is the greater of the relevant screening value or the corresponding background reference value

Units: Sec notes for Table 10.1.5.1




Table 10.3.12.2

Chemicals Detected in Susface Soil, Subsurface Soil, or Shallow Groundwater at Concentrations Excecding any Initial Screening Concentration

Comparison to Combined Ecological/Human Health RBCs Adjusted for Surface Water Dilution, and to SSLs Based on Adjusted Ecological/Human Health RBCs: Tier Two
NAVBASE-Charleston, Zone E: SWMUs 22 and 25 and AOC 554

Charleston, South Carolina

Screening Concentrations *

Adjusted Screening Concentrations #

Screening Results

Max. Concentration JMax. Concentration Combined Adjusted  Target Units Surface
Soil to Salt Wir. | EcooHH Eco/HH Leachate  SSL Adjusted Water
Surface Subsurface| Shallow  Decp GW  Tap Water Surf. Wtr, |Surf. Wtr.  GW Conc. Mutti- SSL Soil Water | Leaching Migration
Parameter Soil Soil GW aGw SSL RBC Chronic RBC RBC (DAF=1) plier (DAF=1) | Units Units | Potential Concern
Volatile Organic Compounds
ethylene chloride 43 10 ND NA 10 4.1 2560 4.1 1.39E+05 5 2.78E+04 2.78E+04 | vokc uct NO NO
ctrachlorocthenc 16 45 3 NA 30 1.1 45 1.1 3.73E+04 5 746E+03 2.24E+04| voxc ucn NO NO
[Trichloroethene 140 100 4 NA 30 1.6 NA 1.6 5.42E+04 5 1.08E+04 3.25E+04 | vokce uoL NO NO
Pesticides/PCB Compounds
Ipha-Chlordane ND ND 0.16 NA 5000 0.052 0.004 0.004 1.36E+02 2 6.78E+01 3.39E+04 | vckc  uon, NO NO
amma-Chlordane 2 3 0.12 NA 5000 0.052 0.004 0.004 1.36E+02 2 6.78E+01 3.39E+04 | uokG UGL NO NO
ieldrin ND 6.7 ND NA 2 0.0042 0.0019 0.0019 6,44E+01 0.005 1.29E+04 2.58E+03 | uoxc uon, NO NO
Inorganic Compounds
JAntimony 5.1 6.2 4.1 NA 25 15 NA 15 5.09E+05 6 B48EH)4 2.12E+04 | MOKG  UGL NO NO
[Cadmium 309 103 84 NA 4 18 9.3 9.3 3.15E+05 5 6.31E+04 2.52E+04 | Mmaxkc uoa NO NO
Chromium (total) 1080 1430 843 NA 19 180 50 50 1.70E+06 100 L70E+04 3.22E+04|maxc uchL NG NO
ICobalt 23 5.2 ND NA 1040 2200 NA 2200 7.46E+07 2200 3.39E+04 1.00E+06 | MaXG  UGL NO NO
ICopper 539 148 7.5 NA 458 1500 29 29 9.B3E+04 1300 7.56E+01 3.46E+03 | Maxc UGL NO NO
htlcad 469 486 ND NA 400 15 85 8.5 2.88E+05 15 1.92E+04 7.68E+H05 | makc UuoL NO NO
ickel 85.1 55.5 513 NA 65 730 422 42.2 1.43E+06 100 1.43E+04 9.30E+H04 | Moxc uor NO NO
[Thaltium 0.56 43 ND NA 0.36 29 21.3 2.9 9.83E+04 2 492E+04 1.77E+03 | Maxc UGL NO NO
Tin 983 153 ND NA 55000 22000 NA 22000 7.46E+08 22000 3.39E+04 1.00E+06 | Mok uUoL NO NO

* Initial Screening Concentrations: Sce notes for Table 10.1.5.2
In: this table, the screening values shown are not adjusted for background reference values.

# Adjusted Screening Concentrations: Sec notes for Table 10.1.5.2
Adjusted Eco/HH Groundwater RBC - Combined Eco/HH Surface Water RBCs multiplied by site-specific surface water dilution factor of 33,900: GW concentrations protective of surface water




Table 10.3.12.3

Soil-to-Air Volatilization Screening Analysis
NAVBASE-Charleston, Zone E: SWMUs 22 and 25 and AOC 554
Charleston, South Carolina

Maximum
Concentration Soil to

in Surface Air Exceeds
VOCs Soil SSL* Units SSL
|Acetone 88 62000000 UG/KG NO
romodichloromethane 3 1800000 UG/KG NO
Ehloroform 9 200 UGKG NO
ethylene chioride 43 7000 UGKG NO
Tetrachloroethene 16 11000 UGKG NO
Trichloroethene 140 3000 UGKG NO

* - Soil screening levels for transfers from soil to air were obtained from
USEPA Region III Risk-Based Concentration Table, June 1996.
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10.3.13  Fixed-Point Risk Evaluation for SWMUs 22 and 25 and AOC 554

10.3.13.1 Site Background and Investigative Approach

SWMU 22 is the old plating shop waste water treatment system (Building 5). SWMU 25 is the
old plating operation (Building 44). AOC 554 was formerly the location of a paint shop operation
(Building 1003). The following refers to these sites as combined SWMU 22. All are located in
a highly industrialized portion of Zone E. As a result, the risk assessment for this site is presented
as a FRE following the framework presented in Section 7.3. Due to their proximity, the
investigational effort for these sites was combined. As a result, the risk evaluation will combine

the environmental data from all three sites.

A total of seventeen surface soil samples were considered in the combined SWMU 22 FRE.
During the 1993 investigation of SWMU 22 and SWMU 25, three surface soil samples were
collected. Fourteen soil samples were collected from the upper interval as part of the 1995 RFI
sampling effort: two from SWMU 22, 10 from SWMU 25, and two from AQC 554. Three
monitoring wells were installed as part of the original 1993 investigation and one monitoring well
was installed as part of the 1995 RFI. All four monitoring wells were installed into the shallow
aquifer. Groundwater data generated from the first-quarter RFI sampling event are used to
represent point risk/hazard for the combined SWMU 22 FRE. Sections 10.3.2 and 10.3.4 contain

summaries of the sampling effort for combined SWMU 22 soil and groundwater.

10.3.13.2 Fixed-Point Risk Evaluation for Soil

Residential Scenario

Table 10.3.13.1 provides CPSS summaries for combined SWMU 22 soil and identifies COPCs
based on comparison to residential and industrial RBCs and background RCs. Based on residential
RBCs, six COPCs (antimony, BEQs, cadmium, chromium, copper, and lead) were identified for
combined SWMU 22 soil. Chromium, which predominantly exists in either the trivalent or

hexavalent state, was identified as a COPC based on a conservative comparison of the maximum
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concentration (regardless of valence) to the RBC for its hexavalent species (39 mg/kg). Analyses
for hexavalent chromium in soil indicate that the trivalent state predominates for combined
SWMU 22 surface soil. The RBC for trivalent chromium is 7,800 mg/kg. Since it is evident that
combined SWMU 22 chromium in soil predominantly exist in the less toxic trivalent state,
chromium was eliminated as a COPC. Arsenic, beryllium, and manganese were detected in
combined SWMU 22 soil at concentrations above their RBCs but were eliminated from
consideration in the residential FRE based on comparison to their background concentrations.
Wilcoxon rank sum test analyses did not result in the inclusion of any parameter that had been

screened out based on background concentration.

Table 10.3.13.2 summarizes the residential COPCs detected at each combined SWMU 22 sample
location with contribution to risk and hazard. As shown, BEQs are the only contributors to risk
for combined SWMU 22, exceeding 1E-06 at nine of 17 locations. No carcinogenic COPC were
detected at sample locations 022SB002, 0255B002, 025SB003, and 554SB001. Figure 10.3.5 is
a spatial presentation of residential risk estimates for combined SWMU 22 soil. For samples with
concentrations of carcinogenic COPCs, risk estimates range from 7E-10 to 1E-05 with an
arithmetic mean risk of 3E-06. The arithmetic mean was calculated assuming a deminimus risk

level of 1E-07 for locations were no carcinogenic COPCs were detected.

HI projections did not exceed the threshold of unity at any sample locations. HI estimates range
from 0.001 to 0.5.

Industrial Scenario

Based on industrial RBCs, chromium was identified as a COPC for combined SWMU 22 soil. As
with the residential scenario, since it is evident that combined SWMU 22 chromium in soil
predominantly exist in the less toxic trivalent state, chromium was eliminated as a COPC. Arsenic

was detected in combined SWMU 22 soil at concentrations above its industrial RBC but was
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eliminated from consideration in the industrial FRE based on comparison to its background
concentration. Wilcoxon rank sum test analyses did not result in the inclusion of any parameter

that had been screened out based on background concentration.

Lead

Lead was detected in all 17 surface soil samples collected at combined SWMU 22. Soil
concentrations ranged from 3.6 to 469 mg/kg and exceeded the residential clean up level of
400 mg/kg in one of 14 samples (025SB009). The mean detected lead concentration for combined
SWMU 22 is 79.9 mg/kg which is well below both the action level of 400 mg/kg, considered
protective of children under a residential scenario, and the industrial cleanup level of 1,300 mg/kg,
considered protective of adults under an industrial scenario. Figure 10.3.6 is a spatial presentation
of lead soil concentrations, using the surface soil background concentration of 265 mg/kg, the
residential soil lead cleanup level of 400 mg/kg, and the industrial soil lead cleanup concentration
of 1,300 mg/kg as benchmark levels to illustrate the lead soil concentrations for combined
SWMU 22.

10.3.13.3 Fixed-Point Risk Evaluation for Groundwater

Residential Scenario

Table 10.3.13.3 provides CPSS summaries for combined SWMU 22 groundwater and
identifies COPCs. Antimony, cadmium, chlordane (alpha and gamma), chromium, nickel,
tetrachloroethene, and trichloroethene were identified as groundwater COPCs based on
comparison of first-quarter groundwater concentrations to tap-water RBCs. Manganese was
detected in combined SWMU 22 groundwater at concentrations above its RBC but was eliminated
from consideration in the FRE based on comparison to its background concentration. Wilcoxon
rank sum test analyses did not result in the inclusion of any parameter that had been screened out

based on background concentration.
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Table 10.3.13.4 summarizes the COPCs identified in combined SWMU 22 monitoring wells
sampled during the first quarter. Risk projections above 1E-06 were associated with
concentrations of chlordane (alpha and gamma) in the groundwater sample collected from
monitoring well NBCE025001 and concentrations of tetrachioroethene and trichloroethene in
groundiwater samples collected from monitoring well NBCE025W003. Trichloroethene was
detected in the first-quarter groundwater sample collected from monitoring well NBCE(25004 at
a concentration equating with a risk of SE-07. Monitoring well NBCE025002 had no carcinogenic
COPCs detected in the first-quarter groundwater sample. For the groundwater samples with
concentrations of carcinogenic COPCs, risk projections ranged from SE-07 to 6E-06 with an
arithmetic mean risk of 3E-06. The arithmetic mean was calculated assuming a deminimus risk
level of 1E-07 for locations were no carcinogenic COPC were detected. Figure 10.3.7 illustrates

the groundwater data as a function of point-specific risk projections.

Three monitoring wells (NBCE025002, NBCE025003, and NBCE(025004) produced results
corresponding with HIs above unity. Cadmium, chromium (assumed to be hexavalent), and nickel
were the primary contributor to HI projections. HIs ranged from 0.5 (NBCE025001) to
24 (NBCE025003). The arithmetic mean HI for combined SWMU 22 is 7. Figure 10.3.8

illustrates the groundwater data as a function of point-specific hazard projections.

10.3.13.4 Uncertainty

SWMU 22 uncertainty issues specific to the FRE and essential to the risk management process are

presented in the following paragraphs.

Characterization of Exposure Setting and Identification of Exposure Pathways

The potential for high bias is introduced through the exposure setting and pathway selection due
to the highly conservative assumptions (i.e., future residential use) recommended by USEPA
Region IV when assessing potential future and current exposure. The exposure assumptions made

in the site worker scenario are highly protective and would tend to overestimate exposure.
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Residential use of the site would not be expected, based on current site uses and the nature of
surrounding buildings. Current reuse plans call for continued commercial/industrial use of
Zone E, specifically as a marine cargo terminal and drydocking facility. The ground surface
around SWMUs 22 and 25 and AOC 554 is currently covered with either asphalt or concrete. As
a result, chronic exposure to current soil condition is highly unlikely and the associated direct
contact exposure pathways evaluations overestimate risk and hazard. If this area were to be
redeveloped, the buildings and other structures would be demolished, and the surface soil
conditions would likely change — the soils could be covered with landscaping soil and/or a house.
Consequently, chronic exposure to current surface soil conditions would not be likely under any
future use scenario. These factors indicate that exposure pathways assessed in this FRE would
generally overestimate the risk and hazard posed to current/future site workers and future site

residents.

Groundwater is not currently used as a potable water source at combined SWMU 22, nor is it used
at NAVBASE or in the surrounding area. Municipal water is readily available. As previously
mentioned, it is highly unlikely that the site will be developed as a residential area, and it is
unlikely that a potable-use well would be installed onsite. It is probable that, if residences were
constructed onsite and an unfiltered well were installed, the salinity and dissolved solids would

preclude this aquifer from being an acceptable potable water source.

COPC Selection

Chromium was identified as a COPC in both soil and groundwater based on a conservative
comparison to the RBC for the hexavalent species. Three surface soil samples were analyzed for
hexavalent chromium and had no detectable concentrations. Chromium was therefore eliminated
as a soil COPC based on comparison to the RBC for trivalent chromium. Conversely, no
hexavalent chromium data was gathered for combined SWMU 22, and as a result, concentrations

of chromium in groundwater were considered to exist in the more toxic hexavalent state.
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Hexavalent chromium was not detected in groundwater in samples collected at other Zone E sites.
This findings indicate that hazard estimates associated with chromium in combined SWMU 22

groundwater may be overestimates.

Chlordane (alpha and gamma) was identified as a COPC based on the groundwater sample
collected from monitoring well NBCE025001. This monitoring well was established near the
corner of Building 44. The concentrations of chlordane in groundwater may reflect monitoring
well installation artifacts from historical pesticide application to the Building 44 foundation.
Results from quarterly groundwater sampling should be considered prior to any risk management

decision based on concentrations of chlordane in groundwater.

Quantification of Risk/Hazard

Soil

A conservative screening process was used to identify COPCs for combined SWMU 22. The
potential for eliminating CPSSs with the potential for cumulative HI greater than one was
addressed for noncarcinogens through the use of RBCs that were reduced one order of magnitude.
For carcinogens the RBCs are based on a conservative target risk of 1E-06. Use of conservative
RBCs in combination with the use of maximum detected concentrations for comparison minimizes
the likelihood of a significant contribution to risk/hazard based on eliminated CPSSs. Of the
CPSSs screened and eliminated from formal assessment based on comparison to RBCs, aluminum,
barium, mercury, nickel, thallium, vanadium, and zinc were reported at a concentration close to
the RBC (e.g. within 10% of their RBCs). Of these, only zinc and thallium were detected at a

concentration above their background RC.

Arsenic, beryllium, and manganese were present in combined SWMU 22 soil at concentrations

above RBC benchmarks and were eliminated from consideration in the FRE based on comparison
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to background concentration. As a result, their contribution to risk and hazard has not been

considered in this FRE.

Groundwater

The same conservative screening process used for soil was also applied to groundwater. Use of
conservative RBCs in combination with the use of maximum detected concentrations for
comparison minimizes the likelihood of a significant contribution to risk/hazard based on
eliminated CPSSs. Of the CPSSs screened and eliminated from formal assessment, aluminum,
selenium, and 1,2-dichloroethene (total) were reported at concentrations close to their RBCs (e.g.
within 10% of their RBCs).

10.3.13.5 FRE Summary

The risk and hazard posed by contaminants at combined SWMU 22 were assessed for the future
site worker and the future site resident as sample point-specific estimates. In surface soils, the
incidental ingestion and dermal contact pathways are reflected. The groundwater FRE was based
on first-quarter data and considers the ingestion and inhalation (VOCs only) pathways. Risk and
HI estimates are presented on Tables 10.3.13.2 and 10.3.13.4 such that a risk (E-06) or HI that
exceed one for any COPC at any given sample location is an indication that the concentration of
that COPC exceeds its RGO. Section 7, Tables 7.3.1, 7.3.2, and 7.3.3 provide residential,

industrial, and residential groundwater RGOs, respectively, for all of the COPCs identified for
Zone E.

Soil — Residential Scenario

BEQs were detected in combined SWMU 22 surface soil at concentrations above their RGOs.
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Soil — Site Worker Scenario

No COPCs were identified based on the comparison of maximum surface soil concentrations to

industrial RBCs and background RCs.

Groundwater — Residential Scenario
Chlordane (alpha and gamma), cadmium, chromium (assumed to be hexavalent), nickel,
tetrachloroethene, and trichioroethene were detected in combined SWMU 22 groundwater at

concentrations above their RGOs.

10.3-53



Table 10.3.13.1
Chemicals Present in Site Sample
SWMUs 22, 25; AQOC 554-Surface Soil
NAVBASE-Charleston
Charifeston, South Carolina

Screening Concentration Number
Frequency Average Exceeding
of Range of Detected Residential Industrial Res. Ind.

Parameter Detection Detection Concentration Range of SQL RBC RBC __Reference Units RBC RBC Ref.

Inorganics
Aluminum (Al) 17 17 2740 - 7340 471059  NA - NA 7800 100000 26600 mg/kg
Antimony (Sb) * 4 17 08 -51 213 043 -57 3.1 82 1.77 mg/kg 1 1
Arsenic (As) 5 17 1.1 -862 3.35 11 -57 0.43 3.8 239 mg/kg 15 5
Barium (Ba) 17 17 10 - 835 32.61 NA - NA 550 14000 130 mg/kg
Beryllium (Be) 14 17 0.16 - 0.42 027 054 - 057 0.15 1.3 1.7 mg/kg 14
Cadmium {Cd) * 9 17 0.14 - 305 984 044 -1.1 39 100 1.5 mg/kg 4 4
Calcium (Ca) N 17 17 598 - 140000 13833.06 NA - NA NA NA NA mg/kg
Chromium (Cr) i AR 4 47 - 1080 106.38 NA - NA 39 1000 946 mg/kg 6 1 2
Chromium (Hexavalent) 0 3 ND - ND ND 0.055 - 0.082 39 1000 NA mg/kg
Cobalt (Co) 14 17 0.45 - 23 580 11-11 470 12000 19 mg/kg 1
Copper {Cu) * 17 17 45 - 539 62.02 NA - NA 310 8200 66 mgl/kg 1 3
Cyanide {(CN) 3 15 0.46 - 16.6 587 0.22-11 160 4100 NA mg/kg
Iron (Fe) N 17 17 1800 - 13400 4847 65 NA - NA NA NA NA mg/kg
Lead (Pb}) * 17 17 3.6 - 469 7980 NA - NA 400 1300 265 mg/kg 1 1
Magnesium (Mg) N 17 17 134 - 4310 618.53 NA - NA NA NA NA mg/kg
Manganese (Mn) 17 17 11 - 215 63.06 NA - NA 180 4700 302 mg/kg 1
Mercury (Hg) 15 17 0.048 - 22 031 002 -0.083 2.3 61 2.6 mg/kg
Nickel {Ni) 14 17 1.3 - 851 2069 43 -45 160 4100 77.1 mglkg 2
Potassium (K) N 8 17 120 - 1150 37400 88,8 - 945 NA NA NA ma/kg
Selenium (Se) 3 17 0.62 - 0.83 071 054 -54 39 1000 1.7 my/kg
Silver (Ag} 8 17 024 - 44 148 022 -11 39 1000 NA mg/kg
Sodium {Na) N g 17 328 - 643 196.57 241 - 988 NA NA NA maglkg
Thallium (T1) 1 17 056 - 0.56 0.56 0.54 - 1.1 0.63 16 2.8 mg/kg
Tin {Sn) 2 14 149 - 983 5660 22-113 4700 100000 59.4 mg/kg 1
Vanadium {V) 17 17 37 -184 8.34 NA - NA 55 1400 94.3 mg/kg
Zine (Zn) 17 17 8.6 - 1040 13206 NA - NA 2300 61000 827 mg/kg 1



Table 10.3.13.1

Chemicals Present in Site Sample
SWMUs 22, 25; AOC 554-Surface Soil
NAVBASE-Charleston
Charleston, South Carolina

Screening Concentration Number
Frequency Average Exceeding
of Range of Detected Residential Industrial Res. Ind.
Parameter Detection Detection Concentration Range of SQL RBC RBC  Reference Units RBC RBC Ref.
Pesticides -
gamma-Chlordane 1 14 2-2 2.00 14 - 18 490 4400 NA mg/kg
4 4-DDT 2 14 435 -7.2 578 27 -34 1900 17000 NA mg/kg
Endrin ketone 1 14 28 -28 280 27 -34 2300 61000 NA mg/kg
Carcinogenic PAHs
Benzo(a)pyrene Equiv. 13 17 0.042 - 656.11 224.94 NA - NA 88 780 NA ug/kg 8
Benzo(a)anthracene 10 17 40 - 380 167.80 360 - 720 880 7800 NA ug/kg
Benzo(a)pyrene 10 17 51 - 380 187.20 360 - 720 88 780 NA ug/kg 7
Benzo(b)fluoranthene 12 17 40 - 580 19042 360 - 440 880 7800 NA ug/kg
Benzo(k)fluoranthene 8 17 48 - 370 164.25 350 - 440 8800 78000 NA ug/kg
Chrysene 11 17 42 - 410 193.55 360 - 720 88000 780000 NA ug/kg
Dibenz(a h)anthracene 7 17 40 - 150 7471 360 - 720 88 780 NA ug/kg 2
Indeno(1,2,3-cd)pyrene 8 17 55 - 280 147.00 360 - 720 840 7800 NA ug/kg
Semivolatile Organics - -
Acenaphthene 1 17 82 - 82 8200 350 - 720 470000 12000000 NA ug/kg
Anthracene 4 17 42 - 82 60.25 350 - 720 2300000 61000000 NA ug/kg
Benzo(g,h,i)perylene 10 17 44 - 300 149.30 360 - 720 310000 8200000 NA ug/kg
Carbazole 1 3 42 - 42 42.00 410 - 720 32000 290000 NA ug/kg
Dibenzofuran 2 17 50 - 56 53.00 350 - 720 31000 820000 NA ug/kg
1,2-Dichlorobenzene 1 17 46 - 46 46.00 350 - 720 700000 18000000 NA ug/kg
bis(2-Ethylhexyl)phthalate 4 17 63 - 3200 965.75 350 - 720 46000 410000 NA ug/kg
Fluoranthene 14 17 33 - 610 240.79 360 - 720 310000 8200000 NA ud/kg
Fluorene 1 17 89 - 89 89.00 350 - 720 310000 8200000 NA ug/kg
2-Methylnaphthalene 2 17 40 - 200 120.00 350 - 720 310000 8200000 NA ug/kg
Naphthalene 1 17 160 - 160 160.00 350 - 720 310000 8200000 NA ug/kg
Phenanthrene 11 17 38 - 470 133.91 360 - 720 310000 8200000 NA ug/kg
Pyrene 15 17 45 - 640 232.27 360 - 360 230000 6100000 NA ug/kg



Table 10.3.13.1
Chemicals Present in Site Sample
SWMUs 22, 25; AOC 5§54-Surface Soif
NAVBASE-Charleston
Charleston, South Carolina

Screening Concentration Number
Frequency Average Exceeding
of Range of Detected Residential Industrial Res. Ind.
Parameter Detection Detection Concentration Range of SQL RBC RBC _ Reference Units RBC RBC Ref.
TCDD Equivalents
Dioxin Equiv. 3 3 0.0043 - 1.2365 0.42 NA - NA 1000 1000 NA ng/kg
Volatile Organics
Acetone 2 17 12 - 88 50.00 11 - 57 780000 20000000 NA ug/kg
Bromodichloromethane 1 17 3-3 3.00 5-7 10000 92000 NA ug/kg
Chloroferm 1 17 g9-9 8.00 5-7 100 8940 NA mg/kg
Methylene chloride 7 17 2-43 15.71 54 -16 85000 760000 NA ug/kg
Tetrachloroethene 6 17 1-16 525 5-6 12000 110000 NA ug/kg
Trichloroethene 10 17 2 - 140 33.60 5-6 58000 520000 NA ug/kg

Notes:

* - |dentified as a residential COPC
** - Indentified as an industrial COPC
N - Essential Nutrient

mg/kg - milligrams per kilogram
ug/ky - micrograms per kilogram
ng/kg - nanograms per kilogram
SQL - Sample Quantitation Limit
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025
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BOO1
BOO1
BOO1
BOO1
BOO1

B002
B002
B0O2
BGO2
B002

B0O3
8003
B003
B0O3
B0O3

B0O1
B001
B0O1
BOO1
B0O1

B0O2
B0O2
B002
B002
BOG2

B004
B00O4
B0O4
B004
B004

Parameter
Antimony
B(a)P Equiv.
Cadmium (Cd)
Copper
Lead

Total

Antimony
B(a)P Equiv.
Cadmium
Copper
Lead

Total

Antimony
B(a)P Equiv.
Cadmium
Copper
Lead

Total

Antimony
B(a)P Equiv.
Cadmium
Copper
Lead

Total

Antimony
B(a)P Equiv.
Cadmium
Copper
Lead

Total

Antimony (Sb)
B(a)P Equiv.
Cadmium (Cd)
Copper (Cu)
Lead (Pb)

Total

Table 10.3.13.2

Point Estimates of Risk and Hazard - Surface Soil Pathways
Residential Scenario

SWMUs 22, 25, and AOC 554
NAVBASE-Charleston

Charleston, South Carolina

ND MG/KG
4.04 UG/KG
ND MG/KG
6.10 MG/KG
7.90 MG/KG

ND MG/KG
ND UG/KG
ND MG/KG
4.80 MG/KG
15.00 MG/KG

ND MG/KG
ND UG/KG
ND MG/KG
10.00 MG/KG
16.00 MG/KG

ND MG/KG
0.04 UG/KG
ND MG/KG
7.80 MG/KG
15.60 MG/KG

ND MG/KG
ND UG/KG
ND MG/KG
11.50 MG/KG
5.60 MG/KG

ND MG/KG
9.29 UG/KG
ND MG/KG
4.50 MG/KG
10.70 MG/KG

NA
0.0669
NA
NA
NA

0.0669

NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

NA
0.0007
NA
NA
NA

0.0007

NA
NA
NA
NA
NA
NA

NA
0.1538
NA
NA
NA

0.1538

100.00

100.00

100.00

Concentration Units Risk (E-06) % Risk Hazard Index

NA
NA
NA
0.0021
NA

0.0021

NA
NA
NA
0.0016
NA

0.0016

NA
NA
NA
0.0034
NA

0.0034

NA
NA
NA
0.0027
NA

0.0027

NA
NA
NA
0.0034
NA

0.0034

NA
NA
NA
0.0015
NA

0.0015

% Ml

100.00

100.00

100.00

100.00

100.00

100.00



Site Location

025
025
025
025
025

025
025
025
025
025

025
025
025
025
025

025
025
025
025
025

025
025
025
025
025

025
025
025
025
025

BOOS
B0O5
B005
B005
BO0S

B0O06
BOO6
B0O06
B006
B006

BOO7
B0O7
B0O7
BOO7
B0OO7

BoO8
B0OO8
B008
B008
B0O8

B009
BOOS
8009
B0OS
BOO0S

B010
B010
B010
BO10
BO10

Parameter

Antimony (Sb)
B(a)P Equiv.
Cadmium (Cd)
Copper (Cu)
Lead {Pb)
Total

Antimony (Sb)
B(a)P Equiv.
Cadmium (Cd)
Capper (Cu)

Lead (Pb)
Total

Antimony (Sb)
B(a)P Equiv.
Cadmium (Cd)
Copper (Cu)
Lead (Pb)
Total

Antimony (Sb)
B(a)P Equiv.
Cadmium (Cd)
Copper (Cu)
Lead (Pb)
Total

Antimony (Sb)
B(a)P Equiv.
Cadmium (Cd)
Copper (Cu)

Lead (Pb)

Total

Antimony (Sb)
B(a)P Equiv.
Cadmium (Cd)
Copper (Cu)
Lead (Pb)
Total

Table 10.3.13.2

Point Estimates of Risk and Hazard - Surface Soil Pathways
Residential Scenario

SWMUs 22, 25, and AOC 554
NAVBASE-Charleston

Charleston, South Carolina

Concentration Units Risk (E-06

0.80 MG/KG
292.99 UG/KG
21.90 MG/KG
47.10 MG/KG
156.00 MG/KG

ND MG/KG
509.34 UG/KG
20.90 MG/KG
89.70 MG/KG
42.50 MG/KG

0.81 MG/KG
107.20 UG/KG
0.81 MG/KG
36.30 MG/KG
56.40 MG/KG

1.80 MG/KG
18717 UG/KG
1.20 MG/KG
49.80 MG/KG
138.00 MG/KG

5.10 MG/KG
246.78 UG/KG
12.40 MG/KG
539.00 MG/KG
469.00 MG/KG

ND MG/KG
656.11 UG/KG
0.18 MG/KG
32.60 MG/KG
216.00 MG/KG

NA
4.8520 100.00
NA
NA
NA

4.8520

NA
8.4348 100.00
NA
NA
NA

8.4348

NA
1.7753 100.00
NA
NA
NA

1.7753

NA
3.0996 100.00
NA
NA
NA

3.0996

NA
4.0868 100.00
NA
NA
NA

4.0868

NA
10.8654 100.00

NA

NA

NA

10.8654

% Risk Hazard Index

0.0274
NA
0.3000
0.0161
NA

0.3436

NA
NA
0.2863
0.0307
NA

0.3171

0.0278
NA
0.0111
0.0124
NA

0.0513

0.0617
NA
0.0164
0.0171
NA

0.0952

0.1748
NA
0.1699
0.1848
NA

0.5295

NA
NA
0.0025
0.0112
NA

0.0136

% Hi

7.98

87.32
470

90.30
9.70

54.12

2163
2425

64.81

17.26
17.93

33.02

32.08
34.90

18.08
81.92



Table 10.3.13.2
Point Estimates of Risk and Hazard - Surface Soil Pathways
Residential Scenario
SWMUs 22, 25 and AOC 554
NAVBASE-Charleston
Charleston, South Carolina

Site Location Parameter Concentration Units Risk !E-OS! % Risk Hazard Index % Hi

025 BO11  Antimony (Sb) ND MG/KG NA NA
025 BOt11 B(a)P Equiv. 82.05 UG/KG 1.3588 100.00 NA
025 B0O11 Cadmium (Cd) 0.14 MG/KG NA 0.0019 40.85
025 BO011 Copper (Cu) 8.10 MG/KG NA 0.0028 59.15
025 B011 Lead (Pb) 22.60 MG/KG NA NA

Total 1.3588 0.0047
025 B012 Antimony (Sb) ND MG/KG NA NA
025 B012 B(a)P Equiv. 510.36 UG/KG 8.4517 100.00 NA
025 B012 Cadmium (Cd) 30.90 MG/KG NA 0.4233 96.03
025 BO012 Copper (Cu) 51.10 MG/KG NA 0.0175 3.97
025 B012 Lead (Pb) 129.00 MG/KG NA NA

Total 8.4517 0.4408
025 B013 Antimony (Sb) ND MG/KG NA NA
025 B013 B(a)P Equiv. 258.50 UG/KG 4.2808 100.00 NA
025 B013 Cadmium (Cd) 0.14 MG/KG NA 0.0019 31.26
025 B013 Copper (Cu) 12.30 MG/KG NA 0.0042 68.74
025 BO13 Lead (Pb) 15.70 MG/KG NA NA

Total 4.2808 0.0061
554 B001 Antimony (Sb) ND MG/KG NA NA
554 B001 B(a)P Equiv. ND UG/KG NA NA
554 B001 Cadmium (Cd) ND MG/KG NA NA
554 BO001 Copper (Cu) 133.00 MG/KG NA 0.0456 100.00
554 B001 Lead (Pb 3.60 MG/KG NA NA

Total NA 0.0456
554 B002 Antimony (Sb) ND MG/KG NA NA
554 B002 B(a)P Equiv. 60.34 UG/KG 0.9992 100.00 NA
554 B002 Cadmium (Cd) ND MG/KG NA NA
554 B002 Copper (Cu) 10.60 MG/KG NA 0.0036 100.00
554 B002 Lead (Pb) 37.70 MG/KG NA NA

Total 0.9992 0.0036




Table 10.3.13.3
Chemical Present in Site Samples
SWMUs 22, 25; ACC 554 - Shallow Groundwater
NAVBASE-Charleston
Charleston, South Carolina

Screening Concentration Number
Frequency Average Exceeding
of Range of Detected Residential
Parameter Detection Detection Concentration Range of SQL RBC Reference Units _Res. Ref.
Inorganics
Aluminum (Al} 3 4 327 - 1020 589.67 495 - 495 3700 2810 wug/L
Antimony (Sb) 1 4 41 - 41 410 4 -4 1.5 NA ugil 1
Barium (Ba) 4 4 7.3 - 265 15.60 NA - NA 260 211 uglL
Cadmium (Cd) 3 4 1.2 - 84 30.50 1-1 1.8 NA ug/L 2
Calcium (Ca) 4 4 1580 - 33600 21370.00 NA - NA NA NA ug/L
Chromium {Cr) 4 4 12.6 - 843 289.90 NA - NA 18 123 ugiL 4 4
Copper (Cu) 2 4 4 -75 5.75 2 -2 150 2.7 uglL 2
Iron (Fe) 3 4 67.2 - 1080 490.07 20 - 20 NA NA ug/L
Magnesium (Mg) 4 4 1300 - 3960 2450.00 NA - NA NA NA ug/L
Manganese (Mn) 4 4 6.9 - 320 9473 NA - NA 84 2560 ug/L 1
Nickel (Ni) 3 4 5.7 - 513 179.67 1-1 73 152 ug/L 1 2
Potassium (K) 4 4 1810 - 12700 7447 50 NA - NA NA NA ug/L
Selenium (Se) 1 4 6.1 - 6.1 6.10 5-5 18 NA  ug/L
Sodium (Na) 4 4 4960 - 23400 10382.50 NA - NA NA NA ug/L
Vanadium (V) 3 4 17 - 23 203 1-1 26 114 ugll
Zinc (Zn) 3 4 45 - 483 20.40 4 - 4 1100 273 ugll 1
Pesticides
alpha-Chlordane 1 4 0.16 - 0.16 0.16 0.04 - 0.04 0.052 NA ug/L 1
gamma-Chlordane 1 4 012 - 012 0.12 0.04 - D.04 0.052 NA ug/L 1
Semivolatile Organics
Acenaphthene 1 4 1 -1 1.00 10 - 10 220 NA ug/L
Naphthalene 1 4 6 -6 6.00 10 - 10 150 NA ug/L



Table 10.3.13.3
Chemical Present in Site Samples
SWMUs 22, 25; AOC 554 - Shallow Groundwater
NAVBASE-Charleston
Charleston, South Carolina

Screening Concentration Number
Frequency Average Exceeding
of Range of Detected Residential
Parameter _Detection Detection Concentration Range of SQL RBC Reference  Units _Res. Ref.
Volatile Organics T

1,2-Dichloroethene (total) 1 4 2 -2 2.00 5-5 - 55 NA ug/L
Tetrachloroethene v 2 4 1 -3 2.00 5-5 1.1 NA ug/L 1
Trichloroethene * 2 4 2 -4 3.00 5-9 16 NA  ug/L 2
Notes:

* - Identified as a COPC

N - Essential Nutrient

ug/L - micrograms per liter

SQL - Sample Quantitation Limit



Table 10.1.3.13.4
Point Estimates of Risk and Hazard - Groundwater Pathways
Residential Scenario

SWMUs 22 and 25; AOC 554

NAVBASE-Charleston

Charleston, South Carolina

Site Location Parameter Concentration Units Risk {(E-06) % Risk Hazard Index % HI
025 G001 Antimony (Sb) ND UGIL ~ NA NA
025 G001 Cadmium (Cd) ND UG/L NA NA
025 GO01  Chromium (Cr) 12.60 UG/L NA 0.1611 34.12
025 G001  Nickel (Ni) ND UG/L NA NA
025 G001 Tetrachloroethene 1.00 UG/L 08036 13.01 0.0128 2.71
025 G001 Trichloroethene ND UG/L NA NA
025 G001 alpha-Chlordane 0.16 UG/L 3.0697 4971 0.1705 36.10
025 G001 gamma-Chlordane 0.12 UG/L 2.3023 37.28 0.1279 27.08
Total 6.1756 0.4722
025 G002 Antimony (Sh) ND UG/L NA NA
025 G002 Cadmium (Cd) 6.30 UG/L NA 0.8055 25.71
026 G002 Chromium (Cr) 177.00 UG/L NA 2.2630 72.22
025 GOD2 Nickel (Ni) 20.30 UG/L NA 0.0649 2.07
025 G002 Tetrachioroethene ND UG/L NA NA
025 G002 Trichloroethene ND UG/L NA NA
025 G002 alpha-Chlordane ND UG/L NA NA
025 G002 gamma-Chlordane ND UG/L NA NA
Total NA 3.1334
025 G003 Antimony (Sb) 4.10 UG/L NA 0.6553 2.74
025 G003 Cadmium (Cd) 84.00 UG/L NA 10.7397 44 .87
025 G003 Chromium (Cr) 843.00 UG/L NA 10.7781 45.03
025 G003 Nickel (Ni) 513.00 UG/L NA 1.8397 6.85
025 G003 Tetrachloroethene 3.00 UG/L 2.4107 70.45 0.0384 0.16
025 G002 Trichloroethene 4.00 UG/L 1.0114 29.55 0.0852 0.36
025 G003 alpha-Chlordane ND UG/L NA NA
025 G003 gamma-Chiordane ND UG/L NA NA
Total 3.4221 23.9364
025 G004 Antimony (Sb) ND UG/L NA NA
025 G004 Cadmium (Cd) 1.20 UG/L NA 0.1534 8.35
025 G004 Chromium (Cr) 127.00 UG/L NA 1.6237 88.34
025 GOD4 Nickel (Ni) 570 UG/L NA 0.0182 0.99
025 G004 Tetrachloroethene ND UG NA NA
025 G004 Trichloroethene 2.00 UG/L 0.5057 100.00 0.0426 2.32
025 G004 alpha-Chlordane ND UG/L NA NA
025 G004 gamma-Chlordane ND UG/L NA NA
Total 05057 1.8380
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10.3.14 Corrective Measures Considerations

For SWMUs 22 and 25 and AOC 554, the upper and lower soil intervals and the shallow
groundwater were investigated. Based on the analytical resuits and the FRE, COCs requiring
further evaluation through the CMS process were identified for the upper soil interval and shallow
groundwater. However, residential use of the site is not expected, based on current site uses and
the nature of surrounding buildings. Current reuse plans call for continued commercial/industrial
use, marine cargo terminal and drydock. The ground surface around the SWMUs 22 and 25 and
AQC 554 is capped with either asphalt or concrete. As a result, chronic exposure to current soil

conditions is highly unlikely. A FRE substituted for a full risk assessment.

Six COPCs were identified for combined SWMU 22 soil: antimony., cadmium, chromium,
copper, lead, and BEQs. ‘Arsenic, beryllium, and manganese were detected in combined
SWMU 22 soil at concentrations above their RBCs but were eliminated because they were below
their background concentrations. The combined ingestion and dermal residential exposure risk
range is between 7E-10 to 1E-05 with an arithmetic mean risk of 4E-06 and an HI between 0.001
to 0.5 with an arithmetic mean HI of 1, which is between USEPA’s acceptable range of 1E-06 and
1E-04 and HI of 3 to 0.1. Lead is above USEPA’s residential acceptable level of 400 mg/kg,
469 mg/kg,at sample location 025SB009. Since the site soil is covered with asphalt and concrete,
the residential risk associated with the COPCs will not exceed 1E-06. No further action is

recommended for the soil.

Antimony, cadmium, chromium, nickel, chlordane (alpha and gamma), tetrachloroethene, and
trichloroethene were identified as COCs in shallow groundwater. Shallow groundwater-associated
residential risk ranges from 5E-07 to 6E-06 and the HI ranges from 0.5 to 24. Chlordane is the
primary COC in the risk equation and only at monitoring well NBCE025001. Chlordane was most
likely applied as an insecticide and is not associated with a release or spill. Tetrachloroethene and

trichloroethene were the primary COCs at monitoring well NBCE025003. Chromium had
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HIls 10.7, 2.2, and 1.6 at monitoring wells NBCE025003, NBCE(025002, and NBCE025004,
respectively. However, chromium was identified as being in its less-toxic state, trivalent, thus the
HI may be overestimated. If chromium is eliminated from the HI equation, then only the

groundwater sample from monitoring well NBCE025003 would exceed an HI of 1.

Based on data collected, a groundwater plume is not indicated but may exist. No clear, definable
source or release is associated with these units. Based on the above facts, corrective measures
may be appropriate. Potential corrective measures for the impacted medium and respective COCs
are in Table 10.3.14.1. Corrective measures for SWMUs 22 and 25 and AOC 544 are detailed

in Section 9.

Table 10.3.14.1
Potential Corrective Measures for SWMUs 22 and 25 and AOC 554

Medium Comgunds Potential Corrective Measures

Soil Antimony, cadmium, chromium, 2y No Action

copper, lead, and BEQs
Shatlow Groundwater Antimony, cadmium, chromium, a) No Action
nickel, chlordane (alpha and b)  Intrinsic remediation and
gamma), tetrachloroethene, and Monitoring
trichloroethene ¢)  Ex-Situ, chemical, and
physical treatment
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10.4 SWMU 23, New Plating Waste Water Treatment System — Building 226; SWMU 63,
Former Building 73 Battery Charging Station; AOC 540, Building 226 Plating Plant;
AOQOC 541, Oil Storage Shop, Former Building 38; AQOC 542, Old Oxy-Acetylene Plant
and Paint Shop, Former Building 22; and AQOC 543, Former Building 1026,
Storage Facility

SWMU 23 is the new wastewater treatment systtm (WWTS) on the northeast corner of

Building 226. The treatment building is a concrete structure built around 1983 to replace an

existing system. The new WWTS handles chrome effluent, acid/alkali effluent from metal plating

and cadmium effluent. The treatment system consists of rinse water pumps, holding tanks,

transfer pumps, a clarifier, a neutralization tank, and a plate and frame filter press.

SWMU 63, a battery charging station which operated from 1941 to approximately 1970 was
located in former Building 73. No records have been found providing specific information on its
operating practices. More recently this site was used by NAVBASE as Building 226, a plating
facility.

AOC 540 is a plating plant in Building 226 and was constructed in 1976. Recent operations
consist of a pump and valve test area, a plating area, and a hydraulic repair area. A wet scrubber,
120 plating dip tanks, a sludge pit, and waste treatment facility are associated with this facility.
An oil/water separator and 300-gallon fuel oil tank are also on the southwest side of Building 226.

AOC 541, an oil storage house, was in former Building 38, and operated from 1909 until 1939,
but was demolished in 1970. No other information was discovered regarding its operating

practices. The site is currently an asphalt parking lot between Building 6 and Building 226.

AOQC 542, a paint shop and oxy-acetylene plant, was located at former Building 22. Operations
of the oxyacetylene plant began here in 1922, and in 1943, the building was converted into a paint

shop and served that purpose until it was demolished in 1976. During this period, chemical and
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abrasive paint stripping were also conducted here. Currently this site is an open paved area
between Buildings 3, 6, and 226.

AOC 543 is the site of former Building 1026 which was constructed in 1922 and used as a
storehouse until 1943. From 1943 to 1955, the site was a field electric shop. From 1955 until
approximately 1970, this site was used as a storehouse again. Currently this site is occupied by
Building 226.

Materials of concern, indicated in the Final Zone E RFI Work Plan, include: at SWMU 23,
sulfuric acid, sodium metabisulfite, sodium hydroxide, potassium hydroxide, chromium, and
cadmium; at SWMU 63, acids and metals; at 540, acids, metals, hydraulic fluid, and petroleum
hydrocarbons; at AOCs 541 and 543, petroleum hydrocarbons; at AOC 542, acids, metals, paints,
solvents, acetylene gas, abrasive grit. Potential receptors that may be exposed to site contaminants
include current and future building users and any site workers this area may support following

base closure.

To fulfill the RFI objectives for SWMU 23 and CSI objectives for the remaining sites, soil and
groundwater samples will be collected in accordance with the Final Zone E RF] Work Plan, and

Section 3 of this report to determine whether any contamination resulted from onsite activities.

10.4.1 Soil Sampling and Analysis

Soil was sampled in two rounds at SWMUs 23 and 63 and AOCs 540, 541, 542, and 543 from
the locations shown in Figure 10.4.1. The Final Zone E RFI Work Plan proposed collecting
11 soil samples from the upper interval and 11 samples from the lower interval, Soil samples were

also collected at both intervals for the eight shallow monitoring well locations proposed at this site.
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First-round Sampling — During the first round of sampling, all 19 proposed upper-interval

samples were collected and fifteen lower-interval samples were collected.

A lower-interval sample at both SWMU 23 and AOC 541, and two lower- interval samples at
AOC 543 were not collected due to subsurface obstructions in the form of large rocks at a depth
of greater than two feet bgs. In all, four lower-interval samples were not collected due to

subsurface obstructions.

Seven soil samples (one from the upper interval and six from the lower interval) were selected as
duplicates and analyzed at DQO Level IV for Appendix IX analytical parameters, which includes
the suite of parameters proposed for the site, plus a more comprehensive list of VOCs and SVOCs,
as well as herbicides, hexavalent chromium, organophosphorus pesticides, and dioxins.

Table 10.4.1.1 summarizes first-round soil sampling at SWMU 23 and associated sites.

Table 10.4.1.1
SWMUs 23 and 63 and AOCs 540, 541, 542, and 543
First-Round Soil Sampling Summary

Samples Samples Analyses Analyses
Interval Prog Collected Prom Collected Deviations
Upper 19 19 Standard Suite®, Standard. Suite®, One sample was not submitied for- -

organotins, pH organotins, pH VOC, pesticide/PCB, cyanide, or pH
analysis. - Two samples were not
sibmitted for organotin analysis.

Lower 19 15 Standard Suite®, Standard Suite?, Four lower-interval samples were not
organotins, pH organotins, pH collected due to subsurface
obstructions. One sample was not
submitted for VOC, pesticide/PCB,
cyanide, or pH analysis. Two samples
were not submitted for organotin
analysis.
—_——— e

Note:
a = Standard Suite includes VOCs, SVOCs, pesticides/PCBs, metals, and cyanide
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Second-round Sampling — Second-round sampling was performed at SWMU 23 after first round
analytical results were compared to the USEPA Region III RBCs (April 1996). One upper-interval
and one lower-interval sample were proposed during second-round sampling to determine the
extent of constituents detected during the initial round of sampling. Samples from both intervals
at 023SB004 were collected during second-round sampling. No duplicate samples were collected
during second-round sampling. Second-round samples were analyzed for a reduced list of
analytical parameters which included SVOCs and metals. Table 10.4.1.2 summarizes

second-round soil sampling at SWMU 23 and associated sites.

Table 10.4.1.2
SWMUs 23 and 63 and AOCs 540, 541, 542, and 543
Second Round Soil Sampling Summary

Samples Samples Analyses
Interval Progd Collected Anal;ses Pro& Collected Deviations
Upper 1 1 SVOCs, metals  SVOCs, metals None
Lower 1 1 SVOCs, metals SVOCs, metals None

10.4.2 Nature of Contamination in Soil
Organic compound analytical results for soil are summarized in Table 10.4.2.1. Inorganic

analytical results for soil are summarized in Table 10.4.2.2. Appendix H contains the complete

data report for all samples collected in Zone E.

Table 10.4.2.1
SWMUs 23 and 63 and AOCs 540, 541, 542, and 543
Organic Compounds Detected in Soil

Number of
Range of Mean of Samples
Sampling  Freq. of Detected Detected Exceeding
Comgund Interval  Detection Conc. Conc. Industrial RBC RBC
e
VOCs
Acetone Lower 1715 - 100 100 NA NA
Methytene chloride Upper 1/19 2.00 2.00 760,000 0
Lower /15 18.0 18.0 NA NA

10.4-5

10

11

12



Draft Zone E RCRA Facility Investigation Report
NAVBASE Charleston
Section 10: Site-Specific Evaluations

November 1997
Table 10.4.2.1
SWMUs 23 and 63 and AOCs 540, 541, 542, and 543
Organic Compounds Detected in Soil
Number of
Range of Mean of Samples
Sampling  Freq. of Detected Detected Exceeding

Comgund Interval  Detection Conc. Cone. Industrial RBC RBC

VOCs !ggg)

“Toluene  Upper
1 Lower
Xylene (Total) Upper
SVOCs (ug/kg)
Acenaphthene Upper
Lower
Acenaphthylene Upper
»Ahthracenc Upper
Lower
Benzo(g,h,i)perylene Upper
Lower
Benzoie atid Upper
Lower
bis(2-Ethylhexyl)phthalate Upper
Lower
Carbazole Lower
4-Chloro-3-methylphenol Lower
2-Chlorophenol, Lower
Dibenzofuran Lower
Di-n-butylphthalate Upper
Fluoranthene Upper
Lower
Fluorene Upper
Lower

3/19
2i15

3/19

2120
416
1120
2120
3116
11120
8/16
120
116
320
4116
26
1116
1/16
2116
1/20
12/20
9/16
2120
2116

2.00
1.000:+:6.00
2.00 -3.00

43.0-52.0
41.0- 470
54.0
160 - 180
120 - 240
39.0 - 820
49.0 - 660
65.0
18.0
52.0 - 120
66.0 - 170
110 - 130
43.0
38.0
110 - 390
4.0
71.0- 1,700
140 - 1,900
38.0-39.0
170 - 960

2.00
3:50
2.33

47.5
171
540
170
197
263
271
65.0
38.0
87.7
113
120
43.0
38.0
250
44.0
578
620
38.5
565

41,000,000
NA
100,000,000

NA
8,200,000
6,100,000

NA
8,200,000
NA
100,000,000
e
410,000
NA
NA
NA
NA
NA

20,000,000

8,200,000
NA
8,200,000
NA

NA

e —  _—  ___—— —  ——— ____— — —— — ——__—— —  — —____——— — — ——

0

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA
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Table 10.4.2.1
SWMUs 23 and 63 and AOCs 540, 541, 542, and 543
Organic Compounds Detected in Soil
Number of
Range of Mean of Samples
Sampling  Freq. of Detected Detected Exceeding
Comgund Interval  Detection Conc. Conc. Industrial RBC RBC
SVOCs (ﬁﬂ;g’
2-Methylnaphthalene Upper 2120 91.0 - 140 116 §,200,000 0
Lower L/16 6,800 6,800 NA NA
Naphthalene Upper 1720 65.0 650 8,200,000 0
Pentachlorophenol Lower 1/16 45.0 45.0 NA NA
 Phenanthrene Upper 1020 47.0-710 317 8,200,000 0
L Lower 10/16 97.0 - 1,500 569 NA NA
Pyrene Upper 13/20 84.0 - 1,900 573 6,100,000 0
Lower 12/16 100 - 2,200 608 NA NA
~1,2,4,5-Tetrachiorobenzene - Lower 1/6 41.0 41.0 NA NA

e e — e —
SVOCs (B(a)P Equivalents) (ug/kg)

m

B(2)P Equiv. Upper 13/20 0.566 - 1,690 445 780 2
| Lower  9/16  89.9-1280 468 NA NA

Benzo(a)anthracene Upper 9/20 180 - 970 413 7,800 0
Lower 9/16 88.0 - 940 358 NA NA

Benzo(h)fluoranthene Upper 3120 140 - 860 - 420 -77,800 -0
Lower 4/16 130 - 680 343 NA NA

Benzo(k)fluoranthene Upper 13/20 52.0- 1,100 394 78,000 0
Lower 916 81.0 - 1,100 388 NA NA

Benzo(a)pyrene Upper 11720 130 --1,100 400 780 2
Lower 9/16 80.0 - 850 138 NA- NA

Chrysene Upper 13720 46.0 - 1,000 349 780,000 0
Lower 9/16 100 - 1,400 429 NA NA

Dibenz(a,h)anthracene Upper 3/20 770410 . 196 780 0
Lower 4/16 52.0- 200 124 NA NA
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Table 10.4.2.1
SWMUs 23 and 63 and AOCs 540, 541, 542, and 543
Organic Compounds Detected in Soil
Number of
Range of Mean of Samples
Sampling  Freq. of Detected Detected Exceeding
Comgund Interval  Detection Conc. Conc. Industrial RBC RBC
SVOCs (B(a)P Equivalents _
Indeno(1,2,3-cd)pyrene Upper 9/20 130 - 690 270 7,800 0
8/16 52.0-530 222 NA NA

Lower

Pesticides/PCBs (ugg)

“Aldrin Upper 2119 1.80-8.80  5.30 340 0

beta-BHC Upper 119 4.00 4.00 3,200 0

atphanﬂc Upper 1/19 5.40 5.40 910 0
o Lower 115 3.30 3.30 NA NA

delta-BHC Upper 2/19 3.40-11.0 7.20 910 0
Lower 1/15 12.0 12.0 NA NA

@ma—BHC (Lindane) Upper 2/19 1.40 -5.10 3.25 4,400 0

alpha-Chlordane Upper 10/19 1.50- 130 37.5 4,400 0
Lower 5115 3.80 - 38.0 20.6 NA NA

gamma-Chlordane Upper 919 3.20 - 240 65.5 4,400 0
Lower 5115 6:80 - 48.0 26.8 NA NA

4,4'-DDD Upper 3/19 4.30-17.0 9.00 24,000 0
Lower 2/15 4.70 - 4.90 4.80 NA NA

4,4'-DDE Upper 719 6.70 - 96,0 26.5 17,000 0
Lower 3/15 4.80-12.0 8.70 NA NA

4,4'-DDT Upper 6/19 4.40 - 66.0 18.6 17,000 0
Lower 4115 3.30- 7.40 5.05 NA NA

Dieldrin “Upper 319 5.20-9.90 7.90 360 0
Lower 115 4.50 4.50 NA NA

Endosulfan 1 Upper 1/19 5.10 5.10 1,200,000 ¢

Endosulfan TI Upper 119 | 5.90 5;90 1,200,000 0
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Table 10.4.2.1
SWMUs 23 and 63 and AOCs 540, 541, 542, and 543
Organic Compounds Detected in Soil
Number of
Range of Mean of Samples
Sampling  Freq. of Detected Detected Exceeding
Compound Interval Detection Conc. __Conc. Industrial RBC RBC
Pesticides/PCBs (ug/kg) —

Endosulfan sulfate Upper 1118 5.10 5.10 1,200,000 o
~Endrin - : Upper 2/19 5.30-11.0 8.15 61,000 0
Endrin aldehyde Upper 2/19 3.90-15.0 9.45 61,000 0

Lower 4/15 2.90-17.0 7.08 NA NA
" Endrin ketone - Upper e 3.10 310 61,000 0
Heptachlor Upper 9/19 1.40 - 130 240 1,300 0

Lower 6/15 1.50 - 4.00 2.73 NA NA
“Heptachlor epoxide Upper 4119 2:50- 19.0 8.50 630 0

Lower 1115 2:90 2,90 NA NA
Methoxychlor Upper 1/19 224 22.0 1,000,000 0
Aroclor-1254 ﬁ Upper 2419 190 - 1,200 695 740 1

e ———  — ———__———________— —

Dioxins (ngg!

Dioxin Equiv. . Lower 6/6 0.0259-6.84 219 NA NA
1234678-HpCDD Lower 6/6 0.638 - 244 68.3 NA NA
1234678-HpCDF Lower 46 2.12-35.4 16:9 NA NA
1234789-HpCDF Lower 2/6 0.492 -2.27 1.38 NA NA
123678-HxCDD Lower 4/6 0.806 -7.54: 2.84 NA NA
123789-HxCDD Lower 3/6 0.361 - 1.90 1.07 NA NAO
123478-HxCDF Lower 4/6 0.570 - 8.96 3.28 NA NA
123678-HXCDF Lower 3/6 1.24-2.35 1.84 NA NA
123789-HxCDF Lower 116 128 1.25 NA NA
234678-HxCDF Lower 2/6 0.335-0.527  0.431 NA NA
OCDD Lower 6/6 116 - 1913.85 557 NA NA
OCDF Lower 5/6 3.52-271 78.9 NA NA

10.4-9



Draft Zone E RCRA Facility Investigation Report

NAVBASE Charleston
Section 10: Site-Specific Evaluations
November 1997
Table 10.4.2.1
SWMUs 23 and 63 and AOCs 540, 541, 542, and 543
Organic Compounds Detected in Soil
Number of
Range of Mean of Samples
Sampling  Freq. of Detected Detected Exceeding
Compound Interval Detection Conc. Conc. Industrial RBC RBC
— —————— - — -
Dioxins (ngfg) —
~12378-PeCDD Lower 1/6 0.439 0439 NA NA
12378-PeCDF Lower 1/6 0.910 0.910 NA NA
23478-PeCDF Lower 26 0.527-0.816 0.672 NA NA
2378-TCDF Lower 1/6 1.34 1.34 NA NA
Notes:
ug/kg = Micrograms per kilogram
ng/kg = Nanograms per kilogram
RBC = Risk-based concentration
NA = No industrial RBC established
Table 10.4.2.2
SWMUs 23 and 63 and AOCs 540, 541, 542, and 543
Inorganic Detections for Soil
Mean of Number of Samples
Sample Freq. of Range of Detected Industrial Reference Exceeding RBC
Element Interval Detection Detected Conc. Conc, R%E: Conc. and RC
— —  _—— — " —— _~—=
lnorEanic Elements (gg)
Ahuminum (A1) Upper 20/20 821 - 6,440 3,410 100000 26,600 0
Lower 16/16 956 - 7,330 3,64-0 NA 41,100 NA
Antimony (Sb) Upper 7120 1.60-29.5 10.7 82 1.77 0
Lower 4/16 0.700 - 4.80 1.90 NA 1.60 NA
Arsenic (As) Upper 19120 0.660 - 7.90 351 38 238 0
Lower: 14/16 0.830-7.60 329 NA 19.9 NA
Barium (Ba) Upper 19/20 0.960 - 54.8 23.6 14,000 130 0
Lower 15/16 6.70 - 33.0 19.9 NA 9%4.1 NA
Beryllium (Be) Upper 16/20 0.130 - 0.440 0.256 1.3 L70 0
Lower 14/16 0.110--0.350 0.243 ‘ NA iyl NA
Cadmium (Cd) Upper 11/20 0.150 - 18.0 2.83 100 1.50 0
Lower 6/16 0.160 - 5.80 1.21 NA 0.960 NA
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Table 10.4.2.2
SWMUs 23 and 63 and AOCs 540, 541, 542, and 543
Inorganic Detections for Soil
Mean of Number of Samples
Sample Freq. of Range of Detected Industrial  Reference Exceeding RBC
Element Interval Detection  Detected Conc. Conc. RBC Conc. and RC
Inorganic Elements ( —
Calcium (Ca) Upper 19720 1,660 - 145,000 25400 NA NA NA
N Lower 15/16 761 - 35,200 6,860 NA NA NA
Chromijum (Cr) Upper 20/20 2.60-427 10.2 1,000 94.6 0
Lower 15/16 1.70- 15.3 5.54 NA 75.2 NA
Cobalt (Co) Upper 1920 040907 57 12,000 19.0 0
i . <Lower 14/16 0.260 - 3.80 1.08 NA 149 NA
Copper (Cu) Upper 20/20 0.250 - 1,760 168 8,200 66.0 0
Lower 16/16 1.10-171 328 NA 152 NA
 Cyanide (CN) pper 2719 0.380 - 0500 0.440 4,100 0:500 0
Lower 1715 0.490 0.490 NA NA NA
Iron (Fe) Upper 19/20 1,160 - 10,800 4,730 61,000 NA 0
Lower 15/16 1,110 - 15,300 5,190 NA NA NA
Lead (Pb) Upper 20/20 1.10 - 434 725 ‘1.300 ﬁ65 0
Lower 16/16 2.40 - 293 56.6 NA 173 NA
Magnesium
(Mg) Upper 19/20 26.4 - 1,870 484 NA NA NA
Lower 15/16 78.5 - 516 250 NA NA NA
- Manganese (Mn) Upper 19720 590 -152 65.5 4,700 k7] 0
Lower 15716 18.7 - 176 512 NA 881 NA
Mercury (Hg) Upper 11120 0.0200 - 1.70 0.460 61 2,60 0
Lower 8/16 0.0300 - 1.60 0.435 NA 1.59 NA
Nicket (Ni) Upper 20120 0.290 - 193 14.7 4,100 1 0
Lower 14/16 0.620 - 15.9 3.60 NA 57.0 NA
Potassium (K) Upper 3/20 176 - 720 445 NA NA NA
Lower 4/16 189 - 454 299 NA NA NA
Selenium (Se) Upper 1720 0.580 0.580 1,000 1.70 0
Silver (Ag) Upper 220 0.240 - 1.20 0.720 1,000 NA (1]
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Table 10.4.2.2
SWMUs 23 and 63 and AQCs 540, 541, 542, and 543
Inorganic Detections for Seil
Mean of Number of Samples
Sample Freq. of Range of Detected Industrial Reference Exceeding RBC
Element Interval Detection  Detected Conc. Cone, RBC Conc. and RC
Inorg’c Elements (n_l_g!__lgi
Sodiun (N&) - Upper 420 42.1-9056 ®3 NA NA NA
Lower 4/16 30.3-503 431 NA NA NA
Tin (Sn) Upper 12120 2.60- 54,3 13.8 100,000 59.4 0
Lower 9/16 2.30-13.1 5.00 NA 9.23 NA
Vamadium (V) Upper 20020 220-16.1 6.53 1,400 943 g
Lower 16/16 160 -13.1 e rd NA 155 NA
Zinc (Zn) Upper 20/20 0.690 - 4,080 386 61,000 827 0
Lower 16/16 2.30 - 1,550 153 NA 886 NA
“pH (SU) _
pH Upper 19/19 7.27-874 8,05 NA NA NA
Lower 15/15 6:40 - 8,37 7.88 NA NA NA
Notes:
mg/kg =  Milligrams per kilogram
RBC = Risk-based concentration
RC =  Reference concentration
NA =  No industrial RBC or RC established
SU =  Standard units

Volatile Organic Compounds in Soil

Four VOCs were detected in soil samples collected at SWMUs 23 and 63 and AQCs 540, 541,

542, and 543. Seven detections occurred in the upper interval and four in the lower interval. No

VOC exceeded its respective industrial RBC in the upper interval or respective SSL in the lower

interval.

Semivolatile Organic Compounds in Soil

Twenty-seven SVOCs were detected in soil samples collected at SWMUs 23 and 63 and

AOCs 540, 541, 542, and 543. One hundred and twenty-two detections occurred in the upper
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interval and 115 in the lower interval. One SVOC — benzo(a)pyrene — exceeded its respective
industrial RBC in the upper interval. However, no SVOC exceeded its respective SSL in the

lower interval.

Benzo(a)pyrene was detected in 11 of 20 upper-interval soil samples with a range of 130 to
1,100 ug/kg and a mean of 400 ng/kg. Two upper-interval samples (023SB004, 800 »g/kg and
542SB00S, 1,110 ng/kg) exceeded the benzo(a)pyrene industrial RBC of 780 ug/kg.

In accordance with recent cPAH guidance, BEQs were calculated for cPAHs at SWMUs 23 and 63
and AOCs 540, 541, 542, and 543. The upper-interval BEQ was calculated for 13 samples with
a range of 0.566 to 1,690 ng/kg and a mean of 445 ug/kg. Two upper-interval samples
(023SB004, 1,100 ng/kg and 542SB005, 1,690 ng/kg) exceeded the benzo(a)pyrene industrial
RBC of 780 ug/kg.

Pesticides and PCBs in Soil

Twenty pesticides were detected in soil samples collected at SWMUs 23 and 63 and AQOCs 540,
541, 542, and 543. Seventy detections occurred in the upper interval and 33 in the lower interval.
No pesticide exceeded its respective industrial RBC in the upper interval. However, two

pesticides — alpha-BHC and dieldrin — exceeded their respective SSL in the lower interval.

Alpha-BHC was detected in one of 15 lower-interval samples at 3.3 ug/kg. One lower-interval
sample (542SB002, 3.3 ng/kg) exceeded the alpha-BHC SSL of 0.4 ug/kg.

Dieldrin was detected in one of 15 lower-interval samples at 4.5 ug/kg. One lower-interval

sample (5435B004, 4.5 ng/kg) exceeded the dieldrin SSL of 1.0 ng/kg.
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One PCB was detected in soil samples collected at SWMUs 23 and 63 and AOCs 540, 541, 542,
and 543. Two detections occurred in the upper interval and no detections in the lower interval.
One PCB — Aroclor-1254 — exceeded its respective RBC in the upper interval. However, no

PCB exceeded its respective SSL in the lower interval.

Aroclor-1254 was detected in two of 19 upper-interval samples with a range of 190 ug/kg to
1,200 ng/kg and a mean of 695 ng/kg. One upper-interval sample (542SB006, 1,200 ug/kg)
exceeded the Aroclor-1254 industrial RBC of 740 n.g/kg.

Other Organic Compounds in Soil
Fifteen dioxins were detected in soil samples collected at SWMUs 23 and 63 and AOCs 540, 541,
542, and 543. No detections occurred in the upper interval and 45 occurred in the lower interval.

No industrial RBCs or SSLs exist for dioxins.

Inorganic Elements in Soil »

Twenty-four metals were detected in soil samples collected at SWMUSs 23 and 63 and AOCs 540,
541, 542, and 543. Three hundred and forty-two detections occurred in the upper interval and 262
occurred in the lower interval. No metal exceeded both its industrial RBC and background RC

in either the upper or lower interval.

10.4.3 Groundwater Sampling and Analysis

One deep monitoring well and eight shallow monitoring wells were installed and sampled to assess
groundwater quality at SWMUs 23 and 63 and AOCs 540, 541, 542, and 543 as shown in
Figure 10.4.2. The wells were installed as follows:

. Shallow well installed at SWMU 23 — NBCE(023001
. Deep well installed at SWMU 23 — NBCE02301D
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. Shallow wells installed at SWMU 63 — NBCE063001 and NBCE063002 1

. Shallow wells installed at AOC 542 — NBCE542001, NBCE542002, NBCE542003, and 2
NBCES542004 3

. Shallow well installed at AOC 543 — NBCES543001 4

Groundwater samples were submitted for VOCs, SVOCs, pesticides/PCBs, metals, cyanide, pH, s
chlorides, sulfates, TDS, and organotins at DQO Level Ill. No duplicate samples were collected s
at this site. Table 10.4.3.1 summarizes groundwater sampling and analysis at SWMUs 23 and 63 7
and AOCs 540, 541, 542, and 543. 8

Table 10.4.3.1
SWMUs 23 and 63 and AOCs 540, 541, 542, and 543
Groundwater Sampling Summary

Wells Wells
Depth  Proposed  Installed Ana]zsw Pro&d Anal_z_ses Collected Deviations
Shallow 8 8 Standard: Suite®, pH, Standard Suite", pH, - None
chlorides; suifates, and -chlorides; sulfates, and
TDS TDS
Deep 1 1 Standard Suite*, pH, Standard Suite®, pH, None
chlorides, sulfates, and chlorides, sulfates, and
TDS TDS
Note:
a = Standard Suite includes VOCs, SVOCs, metals, cyanide, pesticides, and PCBs

The shallow monitoring wells were installed at 12.5 to 13.5 feet bgs in the surficial aquifer. The s
deep well was installed at 37.1 feet bgs at the base of the surficial aquifer. All wells were instalied 10

in accordance with Section 3.3 of this report. 1
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10.4.4 Nature of Contamination in Groundwater

Organic compound analytical results for shallow and deep groundwater are summarized in
Tables 10.4.4.1 and 10.4.4.2, respectively. Inorganic analytical results for shallow and deep
groundwater are summarized in Tables 10.4.4.3 and 10.4.4.4, respectively. Appendix H contains

the complete data report for all samples collected in Zone E.

Table 10.4.4.1
SWMUs 23 and 63 and AOCs 540, 541, 542, and 543
Organic Compounds Detected in First-Quarter Groundwater {.g/L)

Shallow Monitoring Wells
Range of Mean of Number of
Freq. of Detected Detected Tap Water Samples
Comwd Detection Conc. Conc. RBC MCL Exceeding RBC

YOCs

. Acetone 178 800 800 370 NA 1
Trichloroethene 1/8 1.000 1.000 1.60 5.00 0

-
SVOCs

— _— __—————————— — — —
Acenaphthene 1/8 3.00 3.00 220 NA 0
bis(2-Ethylhexyl)phthalate 1/8 2.00 2.00 4.80 NA o
Dibenzofuran 178 2.00 2.00 15.0 NA 0
Fluorene 1/8 6.00 6.00 150 NA 0
2-Methylnaphthalene o 1/8 12.0 12.0 150 "NA 0
Phenanthrene __ 28 2.00 - 5.00 3.50 ___ 150 NA 0

Notes:

u#g/L = Micrograms per liter

RBC = Risk-based concentration

MCL = Maximum contaminant level

NA = No MCL established
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Tabie 10.4.4.2
SWMUs 23 and 63 and AOCs 540, 541, 542, and 543
Organic Compounds Detected in First-Quarter Groundwater
Deep Monitoring Well
Range of Mean of Tap Number of
Freq. of Detected Detected Water Samples
Compound Detection Conc. Conc. RBC MCL  Exceeding RBC
SVOCs (g/L)
Benzoic acid i1 2.00 2.00 15,000 NA 0
bis(2-EthylhexyDphthalate 1/1 2.00 2.00 4.80 NA 0
Notes:
ug/l = Micrograms per liter
RBC = Risk-based concentration
MCL = Maximum contaminant level
NA No MCL established
Table 10.4.4.3
SWMUs 23 and 63 and AOCs 540, 541, 542, and 543
Inorganic Detections for First-Quarter Groundwater
Shailow Menitoring Wells
Number of
Mean of Tap Samples
Freq. of Range of Detected  Water  Reference Exceeding RBC
Element Detection  Detected Cone. Conc. RBC Conc. MCL and RC
Inorganic Elements (12/L)
Aluminum (Al) /8 639 - 5,090 2,590 3,700 2,810 NA 1
Arsenic {As) 2/8 7.40-174 12.4 0.0450 187 50.0 0
Banum (Ba) 3/8 14.5 - 27.1 223 260 211 2,000 0
Calcium (Ca) 8/8 10,700 - 146,000 73,300 NA NA NA NA
Chromium {(Cr) 5/8 5.10 - 6.10 5.66 18,0 123 100 0
Cobalt {Co) 1/8 2.10 2.10 220 2.5 NA 0
Copper (Cu) 4/8 3.20-12.8 6.45 150 2.7 1,300 4]
kron (Fe) 8/8 344 - 41,500 8,930 1,100 NA NA 7
Lead (Pb) 6/8 330-103 5.38 NA 4.8 15.0* 0
Magnesium (Mg} 8/8 1,560 - 29,200 9,740 NA NA NA NA
Manganese (Mn) 6/8 10.1 - 405 171 84.0 2,560 NA 0
Nickel (Ni) 1/8 2.20 2.20 73.0 15.2 100 0
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Table 10.4.4.3
SWMUs 23 and 63 and AOCs 540, 541, 542, and 543
Inorganic Detections for First-Quarter Groundwater
Shallow Monitoring Wells
Number of
Mean of Tap Samples
Freq. of Range of Detected  Water  Reference Exceeding RBC
Element Detection  Detected Conc. Conc. RBC Conc. MCL and RC
InorEanic Elements 55/!.)
Potassium (K) 3/8 2,510 - 13,800 7,120 NA NA NA NA
Selenium (Se) 1/8 5.20 5.20 18.0 NA 50.0 0
Sodium (Na) 3/8 5,180 - 36,400 16,900 NA NA NA NA
Vanadium (V) 5/8 3.70 - 9.50 6.84 26.0 11.4 NA 0
Zine (Zn) 28 176-119 683 1,100 27.3 NA 0
gH {SU)
_pH 8/8 6.39 - 7.08 _6.30 NA NA NA NA
Notes:
ugflL = Micrograms per liter
RBC = Risk-based concentration
MCL = Maximum contaminant level
RC = Reference concentration
NA = No RBC, MCL, or RC established
suU = Standard units
* = TTAL
Table 10.4.4.4
SWMUs 23 and 63 and AOCs 540, 541, 542, and 543
Inorganic Detections for First-Quarter Groundwater
Deep Monitoring Well
Range of Mean of Tap Number of
Freq.of  Detected Detected Water Reference Samples Exceeding
Element Detection Conc, Conc. RBC Conc. MCL RBC and RC
Inorganic Elements {1p/1) _
Barium (Ba) 11 32.4 32.4 260 218 2,000 0
Calcium (Ca) 1/1 64,500 64,500 NA NA NA NA
Iron (Fe) /1 25.6 25.6 1,100 NA NA 0
Magnesium (Mg) 1/1 5,740 5,740 NA NA NA NA
Manganese (Mn) /1 121 121 84.0 869 NA 0
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Table 10.4.4.4
SWMUs 23 and 63 and AOCs 540, 541, 542, and 543
Inorganic Detections for First-Quarter Groundwater
Deep Monitoring Well
Range of Mean of Tap Number of Samples
Freq. of  Detected Detected Water Reference Exceeding RBC
Element Detection Conc. Conc. RBC Conc. MCL and RC
Inorganic Elements L
Potassium (K) 111 2,760 2,760 NA NA NA NA
Sodium (Na) S 85,200 85,200 NA_ __NA __NA NA

Notes:

ug/L = Micrograms per liter

RBC = Risk-based concentration

MCL = Maximum contaminant level

RC = Reference concentration

NA = No RBC, MCL, or RC established
SU = Standard units

Volatile Organic Compounds in Groundwater

Shallow Groundwater

Two VOCs were detected in shallow groundwater samples collected at SWMUs 23 and 63 and
AOCs 542 and 543 (no shallow wells were installed at AOC 540 or 541). One VOC — acetone —

exceeded its respective tap-water RBC.

Acetone was detected in one of eight samples in well NBCES543001 (800 ng/L), exceeding its tap-
water RBC of 370 4g/L. No MCL has been established for acetone.

Semivolatile Organic Compounds in Groundwater

Shallow Groundwater

Six SVOCs were detected in shallow groundwater samples collected at SWMUSs 23 and 63 and
AOCs 542 and 543. No detected SVOC exceeded its respective tap-water RBC. No MCLs have
been established for the detected SVOCs in shallow groundwater.
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Deep Groundwater

Two SVOCs were detected in the deep groundwater sample collected at SWMU 23 (no deep wells
were installed at SWMU 63 or AOCs 540, 541 and 543). Neither SVOC exceeded its respective
tap-water RBC. No MCL has been established for either detected SVOC.

Inorganic Elements in Groundwater

Shallow Groundwater

Seventeen metals were detected in shallow groundwater samples collected at SWMUs 23 and 63
and AOCs 542 and 543. Two metals — aluminum and iron — exceeded both their respective tap-
water RBC and background shallow groundwater RC.

Aluminum was detected in seven of eight samples with a range of 639 to 5,090 ng/L and a mean
of 2,590 ug/L. One sample from well NBCE542001 (5,090 ug/L) exceeded both the aluminum
tap-water RBC of 3,700 pg/L and shallow groundwater RC of 2,810 ug/L. No MCL has been

established for aluminum.

Iron was detected in eight of eight samples with a range of 344 to 41,500 ug/L and a mean of

8,930 ug/L. Samples from the following seven wells exceeded the iron tap-water RBC of
1,100 pg/L:

NBCE023001 (1,630 ug/L) NBCES542003 (3,110 ng/L)
NBCE063002 (4,040 ng/L) NBCE542004 (14,900 ng/L})
NBCES542001 (3,620 ng/L) NBCES543001 (2,320 ug/L)

NBCES42002 (41,500 ug/L)

No shaliow groundwater RC or MCL has been established for iron.
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Deep Groundwater
Seven metals were detected in the deep groundwater sample collected at SWMU 23. No detected

metal exceeded both its respective tap-water RBC and background deep groundwater RC.

pH in Groundwater
The pH of the shallow groundwater samples ranged from 6.39 to 7.08 SU with a mean of
6.80 SU. The pH of the deep groundwater sample was 7.58 SU. No RBC, MCL, or RC has been

established for pH in groundwater.

10.4.5 Fate and Transport Assessment for SWMUs 23 and 63 and AOCs 540, 541, 542,
and 543
Combined SWMU 23 is comprised of a new wastewater treatment system for handling chrome,
acid/alkali, and cadmium effluents, a former battery charging station, a plating plant, a former oil
storage house, a paint shop and oxy-acetylene plant, and a former storehouse. AOCs 540 and 543
are covered by a concrete foundation from Building 226. Asphalt covers the remaining area
associated with SWMUs 23 and 63 and AOCs 540 and 541. Environmental media sampled as part
of the combined SWMU 23 RFI include surface soil, subsurface soil, and shallow and deep
groundwater. Potential constituent migration pathways investigated for combined SWMU 23
include soil to groundwater, groundwater to surface water, and emission of volatiles from surface

soil to air.

10.4.5.1 Soil-to-Groundwater Cross-Media Transport: Tier One

Table 10.4.5.1 compares maximum detected organic constituent concentrations in surface soil and
subsurface soil samples to risk-based soil screening levels considered protective of groundwater.
For inorganics, maximum concentrations in soil are compared to the greater of (a) risk-based soil

screening levels, or (b) background RCs. To provide a conservative screen, generic soil screening
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levels are used; leachate entering the aquifer is assumed to be diluted by a ratio of 10:1, with no

attenuation of constituents in soil (DAF=10).

Nine organic compounds — methylene chloride, benzo(a)anthracene, pentachlorophenol,
Aroclor-1254, alpha-BHC, beta-BHC, delta-BHC, gamma-BHC (Lindane}, and dieldrin — were
detected in combined SWMU 23 soil at concentrations greater than or equal to groundwater
protection SSLs and were carried over to the second-tier screening. None of the nine compounds
were detected in groundwater samples, indicating that the current soil-groundwater equilibrium
is sufficiently protective of the surficial aquifer. Aroclor-1254, beta-BHC, and gamma-BHC
(Lindane) were detected in surface soil but not in subsurface soil samples. Higher concentrations
of methylene chloride and delta-BHC were detected in subsurface soil samples than in surface soil
samples. Pentachlorophenol was detected in a single subsurface soil sample (540SB001) but not
in surface soil. Of the organic compounds detected above their SSLs, benzo(a)anthracene was

most widely distributed, with detections in nine soil samples at each depth.

Six inorganics — antimony, cadmium, cobalt, copper, lead, and nickel — were detected in soil
above their respective groundwater protection SSLs or background reference values, and were
carried over to the second-tier screen. All inorganics except antimony and cadmium were also
detected in groundwater, indicating a completed pathway from soil to groundwater; however, no
inorganic was detected at a concentration above its respective RBC and/or background reference
value. Copper was detected above background concentrations in four surface soil samples and one
subsurface sample. The maximum concentration of 1760 mg/kg in surface soil sample 543SB003
was more than twice as high as that of any other site sample. Maximum concentrations of cobalt
and nickel in surface and subsurface samples were also detected in sample location 543SB003.
Antimony concentrations exceeded the screening level of 2.5 mg/kg in six surface soil samples and

one subsurface sample.
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10.4.5.2 Groundwater-to-Surface Water Cross-Media Transport: Tier One

Table 10.4.5.1 also compares maximum detected organic constituent concentrations in shallow and
deep groundwater samples to RBCs for drinking water and to chronic ambient saltwater quality
criteria values for the protection of aquatic life (saltwater surface water chronic screening values).
For inorganics, maximum concentrations in groundwater are compared to the greater of (a) risk-
based drinking water concentrations, or (b) background RCs for groundwater, as well as to the
saltwater surface water chronic values. To provide a conservative first-tier screen, no attenuation

or dilution of constituents in groundwater is assumed before comparison to the relevant standards.

No organic compounds were detected in groundwater samples at concentrations above tap water
RBCs or saltwater surface water chronic screening values, and no inorganics were detected above
tap water RBCs. Copper, lead, and zinc were detected above their respective saltwater surface
water chronic screening values in first-round shallow groundwater samples from three separate
well locations (NBCE542004, NBCE063002, and NBCE542001, respectively). Of the three
inorganics, only copper was reported at a concentration (12.8 ug/L) more than twice as high as

its corresponding screening value (2.9 ug/L).

10.4.5.3 Soil and Groundwater-to-Surface Water Cross-Media Transport: Tier Two

Table 10.4.5.2 provides a second screening tier for all constituents detected in soil or groundwater
at concentrations exceeding any of the first-tier screening levels. Constituent concentrations in
groundwater are compared to combined ecological/human health RBCs that have been adjusted
upward for site-specific dilution by surface water in the Cooper River, while soil constituent
concentrations are compared to calculated SSLs that are based on the adjusted RBCs rather than
the original target leachate concentrations. For the second-tier screen, no dilution of leachate by
groundwater or attenuation of constituents in soil is assumed (DAF=1). The second screening
tier identifies any constituents in soil or groundwater that pose a threat to surface water quality,

after allowing for dilution of groundwater by surface water when the groundwater discharges into
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the river. The site-specific surface-water dilution factor calculated for combined SWMU 23 is
47,400:1 (see Table 6.2.1).

None of the first-tier constituent concentrations exceeded the adjusted screening levels of the
second tier, indicating that site constituents in soil and groundwater pose no threat to human health
or the environment in the Cooper River through the associated migration pathway. The elevated
concentrations of benzo{a)anthracene and Aroclor-1254 are not a concern because PAHs and PCBs
are not particularly mobile in soil or groundwater. Maximum copper concentrations in soil
samples were approximately 36% of copper’s adjusted SSL of 4,840 mg/kg. However, the
adjusted SSLs were obtained assuming a DAF of 1, while the calculated site-specific DAF for
combined SWMU 23 is 25, taking into account dilution only. Consequently, the margin between
detected soil concentrations and levels protective of the Cooper River is actually much greater than
indicated in the table.

10.4.5.4 Soil-to-Air Cross-Media Transport

Table 10.1.5.3 lists the VOCs detected in surface soil samples collected at combined SWMU 23
along with corresponding soil-to-air volatilization screening levels. Little or no surface soil is
exposed at combined SWMU 23. In addition, none of the VOCs was reported at a maximum
concentration exceeding its corresponding soil-to-air volatilization screening level. As a resuit,

the soil-to-air migration pathway is not expected to be significant at combined SWMU 23.

10.4.5.5 Fate and Transport Summary

In the first-tier screen, nine organic compounds detected at concentrations above groundwater
protections SSLs in soil were not detected in groundwater. Most of these compounds were
detected in only one or two soil samples. Four metals — cobalt, copper, lead, and nickel — were
detected above their generic SSLs or background reference values in soil but were detected in

groundwater samples below their RBCs. Of these four metals, only copper exceeded its

10.4-25

10

11

13

14

15

16

17

18

19

20

21

2

23

24



Draft Zone E RCRA Facility Investigation Report
NAVBASE Charleston

Section 10: Site-Specific Evaluations

November 1997

background reference value in both surface and subsurface soil. The widespread presence in soil
of copper and to a lesser extent, nickel, lead, and cobalt, is likely related to the uses of AOC 540
as a plating plant and SWMU 23 as a plating waste water treatment system. Copper, lead, and

zinc also exceeded their respective saltwater surface water chronic screening values.

None of the constituents exceeding first-tier screening values also exceeded the adjusted screening

values of the second-tier comparisons, indicating no threat to surface water in the Cooper River

via the evaluated migration pathways.

10.4-26



Table 10.4.5.1

Chemicals Detected in Surface Soil, Subsurface Soil, Shallow Groundwater, and Decp Groundwater

Comparison to SSLs, Tap Water RBCs, Salt Water Surface Water Chronic Screcning Levels, and Background Concentrations: Tier One
NAVBASE-Charleston, Zone E: SWMUs 23 and 63 and AOCs 540, $41, 542, and 543

Charleston, South Carolina
Max. Concentration | Max. Concentration Screening Concentration * Ground- Surface
Soil to Salt Wtr. Water  Water
Surface Subsurface| Shallow  Deep GW  Tap Water Surf. Wir.| Soil Water| Leaching Migration Migration
Parameter Soil Soil GW GW SSL RBC Chronic | Units  Units | Potential Concem Concem
Velatile Organic Compounds
Acetone ND 100 8G0 ND 8000 3700 NA| voxe uar NO NO NO
ethylene chloride 2 18 ND ND 10 4.1 2560| uoxa uaL YES NO NO
Trichiorocthene ND ND 1 ND 30 1.6 NA| uexe oL NO NO NO
Toluenc 2 6 ND ND 6000 750 37| vaxc uor NO NG NO
EXylene (total) 3 ND ND ND 71000 12000 NA| uvaxke uoL NO NO NO
Semivolatiie Organic Compounds
Accnaphthene 52 470 3 ND| 285600 2200 9.7} vaxs vaLr NO NO NO
Acenaphthylene 54 ND ND ND| 150000 1500 NA} voke val NO NO NO
Anthracete 180 240 ND ND| 5900000 11000 NA| voxG uoL NO NO NO
Benzeic acid 6S 38 ND 2| 200000 150000 NA} uvoxa wor NO NO NO
enzo(g,h,i)perylenc 820 660 ND ND|2.33E+08 1500 NA| vaxe uor NO NO NO
enzo(a)pyrene cquivalents
Benzo{a)anthracene 970 940 ND ND 800 0.092 NA| vexe ual YES NO NO
Benzo(a)pyrene 1100 850 ND ND 4000 0.0092 NA| vaxa uwor NO NO NO
Benzo(b)fluoranthene 860 680 ND ND 2500 0.092 NA] voxG ucr NO NO NO
Benzo(k)fluoranthene 1100 1100 ND ND 24500 0.92 NA| vaxs ucL NO NO NO
Chrysene . 1000 1400 ND ND 80000 9.2 NA| voxka uoL NO NO NO
Dibenzo{a,h)anthracene 410 200 ND ND 800 0.0092 NA| uoxGc uoL NO NO NO
Indeno(},2,3-cd)pyrene 590 530 WD ND 7000 0.092 NA| vexa  ustL NO NO NO
Catbhazole ND 130 ND ND 300 3.4 NA| uvexe ueL NO NO NO
4-Chloro-3-methylphenol ND 43 ND ND 3150 180 NA| vaxke ueL NO NO NO
2-Chlosophenol ND 38 ND ND 2000 180 NA| vexke uotL NO NO NO
ibenzofuran ND 390 2 ND NA 150 NA| vk uor NO NO NO
[Di-n-butylphthalate 44 ND ND ND| 2300000 3700 34| vexe uoL NO NO NO
bis(2-Ethylhexyl)phthalate (BEHP) 120 170 2 2| 1800000 48 NA| vexe e NO NO NO
luoranthene 1700 1900 ND ND| 2150000 1500 1.6] voxe wor NO NO NO
Fluorene 39 960 6 ND| 280000 1500 NA| vaxc wvoar NO NO NO
2-Methyinaphthalene 140 6800 12 ND 53000 1500 NA| vaxke uon NO NO NO
aphthalene 65 ND ND ND 42000 1500 23.5| voxc ucL NO NO NO
Pentachlorophenol ND 45 ND ND 15 0.56 79| vexe ucL YES NO NO
Phenanthrene 710 1500 5 ND| 690000 1500 NA| vaxs ugL NO NO NO
c 1900 2200 ND ND| 2100000 1100 NA| vaxe usr NO NO NO
1,2,4,5-Tetrachlorobenzene ND 41 ND ND 690 1.8 129| uvaxks uon NO NO NO
Pesticides/PCB Compounds
Aldnn 88 ND ND ND 250 0.004 0.13| voxkc uar NG NO NO
Aroclor-1254 1200 ND ND ND 1000 0.0087 0.03] vgxs uaa YES NO NO
alpha-BHC 5.4 33 ND ND 0.25 0.011 1400) usKkG uolL YES NO NO
beta-BHC 4 ND ND ND 1.5 0.037 NA| uoke uat YES NO NO
delta-BHC 11 12 ND ND 1.5 0.037 NA| vaxe uver YES NC NO
gamma-BHC (Lindane) 5.1 ND ND ND 4.5 0.052 0.016| UoKG  UGAL YES NO NO
alpha-Chlordanc 130 38 ND ND 5000 0.052 0.004| vaxae oL NO NO NO
gamma-Chlordane 240 48 ND ND 5000 0.052 0.004| vaxa uaL NC NO NO
technical Chlordane 680 30 ND ND 5000 0.052 0.004] uvaxs uoL NO NO NO
4.4'-DDD 17 49 ND ND 8000 0.28 0.025| uvoxa ucr NO NO NO
4,4-DDE 96 12 ND ND 27000 0.2 0.14| vexs ueL NO NO NO
4,4-DDT 65 74 ND ND 16000 0.2 0.001| vaxe uar NO NO NO
Dicldrin 929 4.5 ND ND 2 0.0042 0.0019 | vaxc uvar YES NO NO
[Endosulfan | 5.1 ND ND ND 9000 220 0.0087 | voxGg uvaa. NO NO NO
Endosulfan 11 59 ND ND ND 9000 220 0.0087| voxe wvor NO NO NO
Endosulfan sulfate 5.1 ND ND ND 9000 220 NA| vexkc ucn NO NO NO
Endrin 11 ND ND ND 500 11 0.0023 | vaxe ucL NO NO NO
[Endrin aldehyde 15 17 ND ND 500 11 NA| voxe uan NO NO NG
[Endrin ketone 31 ND ND ND 500 11 NA| voxe uven NO NO NO
Heptachlor 130 4 ND ND 11500 0.0023 0.0036 | vaxs uL NO NO NO




Table 10.4.5.1

Chemicals Detected in Surface Soil, Subsuwrface Soil, Shallow Groundwater, and Deep Groundwater

Comparison to SSLs, Tap Water RECs, Salt Water Surface Water Chronio Screening Levels, and Background Concentrations: Tier One
NAVBASE-Charleston, Zone E: SWMUs 23 and 63 and AOCs 540, 541, 542, and 543

Charleston, South Carolina

Max. Concentration | Max. Concentration Screening Concentration * Ground-  Surfacc
Soil to Salt Wtr. Water  Water
Surface Subswrface| Shallow  Decp GW  Tap Water Surf. Wtr.| Soil Water| Leaching Migration Migration|
Parameter Soil Soil GW GW SSL RBC Chronic ! Units _Unils | Potential Concern Concern
eptachlor epoxide 19 29 ND ND 350 00012  0.0036| voxe uaL NO NO NO
r;hthoxychlor 22 ND ND ND 80000 180 0.03| voxGc uaL NO NO NO
Dioxin Compounds
WDioxin (TCDD TEQ) ND 6.84 NA NA 950 0.43 10| NoxG paL NO NO NO
Inerganic Compounds

Aluminum 6440 7330 5090 ND| 41100 37000 NA| MGKG  uGL NO NO NO
Antimony 295 48 ND ND 25 15 NA| MGKG UL YES NO NO
Arsenic 1.9 1.6 174 ND 239 18.7 36| Moxa ueL NO NO NO
Barium 54.8 33 27.1 324 820 2600 NA[ maxa  uon NO NO NO
IBeryliium 0.44 0.35 ND ND 32 1.2 NA| MoKe  voL NO NO NO
Cadmium 18 5.8 ND ND 4 18 9.3| mokG ‘uar YES NO NO
Chromium (total) 427 15.3 6.1 ND 94.6 37000 103| moxG  von NO NO NO
Cobalt 50.7 38 2.1 ND 19 2200 NA| MoxG  ueL YES NO NO
1760 17 12.8 ND 152 1500 29| MmoxG  vaL YES NO YES
0.5 0.49 ND ND 20 730 37.3| Mmoxe  vor NO NO NO
434 293 10.3 ND 400 15 8.5| Mok uon YES NO YES
152 176 405 121 881 2560 NA| mMoxc uvoL NO NO NO
1.7 1.6 ND ND 2.6 11 0.2| maka  uan NO NO NO
193 15.9 22 ND 771 730 42.2| MOXG  UOL YES NO NO
0.58 ND 52 ND 25 180 N | mMoxG  ucL NO NO NO
1.2 ND ND ND 17 180 0.23| Moxe ual NO NO NO
54.3 131 ND ND 59.4 22000 NA| MokG  uaa NO NO NO
16.1 13.1 9.5 ND 3000 260 NA| MoxG uca NG NO NO
4080 1550 119 ND 6000 11000 86| MoXG uca NO NO YES

* Screening Concentrations:
Soil to GW - Generic SSLs based on DAF = 10, adapted from 1996 EPA Soil Screening Guidance or calculated using values from Table 6.2
Tap Water RBC - From EPA Region III Risk-Based Concentration Table, June 3, 1996
Salt Water Surface Water Chronic - From EPA Supplemental Guidance to RAGS: Region 4 Bulletins, Ecologisal Risk Asscssment, November, 1995; Table 2
In cach case, the valuc shown is the greater of the relevant screening value or the corresponding background reference value

Units: See notes for Table 10.1.5.1
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Table 10.4.5.3

Soil-to-Air Volatilization Screening Analysis

NAVBASE-Charleston, Zone E: SWMUs 23 and 63 and AOCs 540, 541, 542, and 543
Charleston, South Carolina

Maximum
Concentration Soil to
in Surface Alr Exceeds
VOCs Sail SSL* Units SSL
LMethylcne chloride 2 7000 UG/KG NO
Toluene 2 520000 UG/KG NO
Xylene (total) 3 320000 UG/KG NO

* - Soil screening levels for transfers from soil to air were obtained from
USEPA Region III Risk-Based Concentration Table, June 1996.
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10.4.6 Fixed-Point Risk Evaluation for SWMUs 23 and 63, and AOCs 540, 541, 542,
and 543
10.4.6.1 Site Background and Investigative Approach

SWMU 23 is the new plating shop waste water treatment system (Building 226). SWMU 63 is
the former battery charging area and its former location is now covered by Building 226.
AQC 540 is the plating plant (Building 226). AOC 541 is the former oil storage shop
(Building 22) which is currently an asphalt parking lot situated between Buildings 6 and 226.
AOC 542 is the former paint shop and oxy-acetylene plant (Building 22) and its former location
is currently an asphalt parking lot between buildings 6 and 226. AOC 543 is a former storage
facility (Building 1026) and its former location is currently covered by building 226. The
following refers to these sites as combined SWMU 23. All are located in a highly industrialized
portion of Zone E. As a result, the risk assessment for this site is presented as FRE following the
framework presented in Section 7.3. Due to their proximity, the investigational effort for these
sites was combined. As a result, the risk evaluation will combine the environmental data from all

three sites.

A total of twenty surface soil samples collected as part of the 1995 RFI were considered in the
combined SWMU 23 FRE. Eight shallow monitoring wells and one deep monitoring well were
installed as part of the 1995 RFI. Groundwater data generated from the first-quarter sampling
event are used to represent point risk/hazard for the combined SWMU 23 FRE. Sections 10.4.1
and 10.4.3 contain summarys of the sampling effort for combined SWMU 23 soil and

groundwater.

10.4.6.2 Fixed-Point Risk Evaluation for Soil

Residential Scenario

Table 10.4.6.1 provides CPSS summaries for combined SWMU 23 soil and identifies COPCs

based on comparison to residential and industrial RBCs and background RCs. Based on residential
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RBCs, eight COPCs (antimony, BEQs, cadmium, copper, lead, nickel, and zinc) were identified
for combined SWMU 23 soil. Arsenic, beryllium, and chromium were detected in combined
SWMU 23 soil at concentrations above their RBCs but were eliminated from consideration in the
residential FRE based on comparison to their background concentrations. Wilcoxon rank sum test
analyses did not result in the inclusion of any parameter that had been screened out based on

background concentration.

Table 10.4.6.2 summarizes the residential COPCs detected at each combined SWMU 23 sample
location with contribution to risk and hazard. As shown, BEQs are the primary contributors to
risk for combined SWMU 23, exceeding 1E-06 at 11 of 19 locations. Concentrations of
Aroclor-1254 in sample 542SB006 equate with a risk of SE-06. No carcinogenic COPC were
detected at sample locations 023SB001, 063SB001, 063SB003, 542SB001, and 542SB007.
Figure 10.4.3 is a spatial presentation of residential risk estimates for combined SWMU 23 soil.
For samples with concentrations of carcinogenic COPCs, risk estimates range from 3E-08 to
3E-05 with an arithmetic mean risk of 6E-06. The arithmetic mean was calculated assuming a

deminimus risk level of 1E-07 for locations where no carcinogenic COPC were detected.

HI projections exceeded the threshold of unity at only one sample locations (541SB001) due to the
concentration of antimony detected in the associated sample. HI estimates range from 0.0003 to 1

with an arithmetic mean risk of 0.3.

Industrial Scenario

Based on industrial RBCs, Aroclor-1254 and BEQs were identified as COPCs for combined
SWMU 23 soil. Arsenic was detected in combined SWMU 23 soil at concentrations above its
industrial RBC but was eliminated from consideration in the industrial FRE based on comparison
to its background concentration. Wilcoxon rank sum test analyses did not result in the inclusion

of any parameter that had been screened out based on background concentration.
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Table 10.4.6.3 summarizes the industrial COPCs detected at each combined SWMU 23 sample
location with contribution to risk and hazard. As shown, BEQs are the primary contributors to
risk for combined SWMU 23, exceeding 1E-06 at eight of 19 locations based on the industrial
scenario. The concentration of Aroclor-1254 in the sample from location 542SB006 equates with
a risk of 1E-06. No carcinogenic COPCs were detected in five of the surface soil samples (same
as residential scenario). Figure 10.4.4 is a spatial presentation of industrial scenario risk estimates
for combined SWMU 23 surface soil. For the samples with concentrations of carcinogenic
COPCs, risk estimates range from 6E-09 to 6E-06 with an arithmetic mean risk of 1E-06,
assuming a deminimus risk of 1E-07 for sample locations where no carcinogenic COPCs were

detected.

HI projections did not exceed the threshold of unity at any sample locations based on the industrial
scenario. For sample with concentrations of COPCs contributing to HI estimates, the range was

from 0.01 to 0.08.

Lead

Lead was detected in all 19 surface soil samples collected at combined SWMU 23. Soil
concentrations ranged from 1.1 to 434 mg/kg and exceeded the residential clean up level of
400 mg/kg in one of 19 samples (023SB004). The mean detected lead concentration for combined
SWMU 23 is 73.5 mg/kg which is well below both the action level of 400 mg/kg, considered
protective of children under a residential scenario, and the industrial cleanup level of 1,300 mg/kg,
considered protective of adults under an industrial scenario. Figure 10.4.5 is a spatial presentation
of lead soil concentrations, using the surface soil background concentration of 265 mg/kg, the
residential soil lead cleanup level of 400 mg/kg, and the industrial soil lead cleanup concentration

of 1,300 mg/kg as benchmark levels to illustrate the lead soil concentrations for combined
SWMU 23.
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10.4.6.3 Fixed-Point Risk Evaluation for Groundwater

Residential Scenario

Table 10.4.6.4 provides separate CPSS summaries for combined SWMU 23 shallow and deep
groundwater and identifies COPCs. No COPCs were identified in deep groundwater and
aluminum and acetone were identified as COPCs in shallow groundwater based on comparison of
first-quarter groundwater concentrations to tap-water RBCs and background RCs. Arsenic
(shallow only) and manganese (shallow and deep) were detected in combined SWMU 23
groundwater at concentrations above their respective RBCs but were eliminated from consideration
in the FRE based on comparison to background concentrations. For shallow groundwater,
Wilcoxon rank sum test analyses did not result in the inclusion of any parameter that had been
screened out based on background concentration. Combined SWMU 23 deep groundwater data
were not sufficient to perform Wilcoxon rank sum test analyses, and as a result, manganese was
eliminated from the deep groundwater FRE based on direct comparison of its maximum

concentration to its background RC.

Table 10.4.6.5 summarizes the COPCs identified in combined SWMU 23 shallow monitoring
wells sampled during the first quarter and their contribution to HI projections. No carcinogenic
COPCs were detected in any of the first-quarter groundwater samples. HIs ranged from 0.04
to 0.7.

10.4.6.4 Uncertainty

SWMU 23 uncertainty issues specific to the FRE and essential to the risk management process are

presented in the following paragraphs.

Characterization of Exposure Setting and Identification of Exposure Pathways
The potential for high bias is introduced through the exposure setting and pathway selection due

to the highly conservative assumptions (i.e., future residential use) recommended by USEPA
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Region IV when assessing potential future and current exposure. The exposure assumptions made

in the site worker scenario are highly protective and would tend to overestimate exposure.

Residential use of the site would not be expected, based on current site uses and the nature of
surrounding buildings. Current reuse plans call for continued commercial/industrial use of
Zone E, specifically as a marine cargo terminal and drydocking facility. The ground surface
around SWMUs 23 and 63 and AOCs 540, 541, 542, and 543 is currently covered with either
asphalt or concrete. As a result, chronic exposure to current soil condition is highly unlikely and
the associated direct contact exposure pathways evaluations overestimate risk and hazard. If this
area were to be redeveloped, the buildings and other structures would be demolished, and the
surface soil conditions would likely change — the soils could be covered with landscaping soil
and/or a house. Consequently, chronic exposure to current surface soil conditions would not be
likely under any future use scenario. These factors indicate that exposure pathways assessed in this
FRE would generally overestimate the risk and hazard posed to current/future site workers and

future site residents.

Groundwater is not currently used as a potable water source at combined SWMU 23, nor is it used
at NAVBASE or in the surrounding area. Municipal water is readily available. As previously
mentioned, it is highly unlikely that the site will be developed as a residential area, and it is
unilikely that a potable-use well would be installed onsite. It is probable that, if residences were
constructed onsite and an unfiltered well were installed, the salinity and dissolved solids would

preclude this aquifer from being an acceptable potable water source.

Quantification of Risk/Hazard
Soil
A conservative screening process was used to identify COPCs for combined SWMU 23. The

potential for eliminating CPSSs with the potential for cumulative HI greater than one was
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addressed for noncarcinogens through the use of RBCs that were reduced one order of magnitude.
For carcinogens the RBCs are based on a conservative target risk of 1E-06. Use of conservative
RBCs in combination with the use of maximum detected concentrations for comparison minimizes
the likelihood of a significant contribution to risk/hazard based on eliminated CPSSs. Of the
CPSSs screened and eliminated from formal assessment based on comparison to RBCs, heptachlor
was reported at a concentration close to its RBC (e.g. within 10% of its RBC). Arsenic,
beryllium, and chromium were present in combined SWMU 23 soil at concentrations above RBC
benchmarks and were eliminated from consideration in the FRE based on comparison to
background concentration. As a result, their contribution to soil pathway risk and hazard has not

been considered in this FRE.

The point risk/hazard estimates used for FRE are based on the unlikely assumption that a potential
future site resident will be chronically exposed to specific points. Exposure to surface soil
conditions is more likely the result of uniform exposure to the soil conditions of the entire site (or
exposure unit area) rather than specific points. With this in mind, it should be noted that antimony
and Aroclor-1254 were each detected at concentrations above their RGOs in only one sample. As

a result, overall site risk/hazard has been overestimated for these two constituents,

Groundwater

The same conservative screening process used for soil was also applied to groundwater. Use of
conservative RBCs in combination with the use of maximum detected concentrations for
comparison minimizes the likelihood of a significant contribution to risk/hazard based on
eliminated CPSSs. Of the CPSSs screened and eliminated from formal assessment, none was
reported at concentrations close to their RBCs (e.g. within 10% of their RBCs). Arsenic and
manganese were present in combined SWMU 23 groundwater at concentrations above RBC

benchmarks and were eliminated from consideration in the FRE based on comparison to
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background concentration. As a result, their contribution to groundwater pathway risk and hazard

has not been considered in this FRE.

10.4.6.5 FRE Summary

The risk and hazard posed by contaminants at combined SWMU 23 were assessed for the future
site worker and the future site resident as sample point-specific estimates. In surface soils, the
incidental ingestion and dermal contact pathways are reflected. The groundwater FRE was based
on first-quarter data and considers the ingestion and inhalation (VOCs only) pathways. Risk and
HI estimates are presented on Tables 10.4.6.2, 10.4.6.3, and 10.4.6.5 such that a risk (E-06) or
HI that exceed one for any COPC at any given sample location is an indication that the
concentration of that COPC exceeds its RGO. Section 7, Tables 7.3.1, 7.3.2, and 7.3.3 provide
residential, industrial, and residential groundwater RGOs, respectively, for all of the COPCs

identified for Zone E.

Soil — Residential Scenario

Antimony, Aroclor-1254, and BEQs were detected in combined SWMU 23 surface soil at
concentrations above their RGOs. Antimony and Aroclor-1254 were each only detected at
concentrations above their RGOs in one surface soil sample and therefore do not represent

significant contributors to overall site risk and hazard.

Soil — Site Worker Scenario
Aroclor-1254 and BEQs were detected in combined SWMU 23 surface soil at concentrations above
their RGOs. Aroclor-1254 was only detected at a concentration above its RGO in one surface soil

sample and therefore does not represent a significant contributor to overall site risk and hazard.

Groundwater — Residential Scenario

No COPCs were detected in combined SWMU 23 groundwater at concentrations above their
RGOs (based on a target HI of 1 and a target risk of 1E-06).

10.4-40

18

19

20

21

22

23

24



Table 10.4.6.1
Chemicals Present in Site Samples
SWMUs 23,83; AOC 540, 541, 542, 543 - Surface Soil
NAVBASE - Charleston
Charleston, SC

Screening Concentration

Frequency Average Number Exceeding
of Range of Detected Residential Industrial Res. ind.

Parameter Detection Detection Concentration Range of SQL RBC RBC  Reference Units RBC RBC Ref.
Inorganics B

Aluminum (Al) 19 19 821 - 6440 3357.42 NA - NA 7800 100000 26600 MG/KG

Antimony (Sb) * 7 19 16 - 285 10.70 (043 - 33 31 82 1.77 MG/KG 4 8

Arsenic (As) 18 19 066 - 7.9 3.56 0.56 - 0.56 0.43 3.8 239 MG/KG 18 8

Barium (Ba) 18 19 0.96 - 54.8 23.61 236 - 236 550 14000 130 MG/KG

Beryllium (Be) 15 19 0.13 - 0.44 0.25 011 - 015 0.15 1.3 1.7 MG/KG 14

Cadmium (Cd) * 10 19 0.15 - 18 307 011 -012 39 100 15 MG/KG 4 3

Calcium (Ca) N 18 19 1660 - 145000 2373222 7420 - 7420 NA NA NA MG/KG

Chromium (Cr) 19 19 26 - 427 10.24 NA - NA 39 1000 946 MG/KG 1

Cobalt (Co} 18 19 0.47 - 50.7 590 022-022 470 12000 19 MG/KG 2

Copper (Cu) * 19 19 0.25 - 1760 168.59 NA - NA 310 8200 66 MG/KG 2 6

Cyanide {CN) 2 18 0.38 - 05 c44 021 -024 160 4100 0.5 MG/KG 1

Iron (Fe) N 18 19 1160 - 10800 4793.89 7980 - 7980 NA NA NA MG/KG

Lead (Pb) * 19 19 1.1 - 434 73.54 NA - NA 400 1300 265 MG/KG 1 1

Magnesium (Mg} N 168 19 26.4 - 1870 469.97 645 - 6845 NA NA NA MG/KG

Manganese {Mn) 18 19 59 - 152 61.83 556 - 55.6 180 4700 302 MG/KG

Mercury (Hg) 10 15 002 -17 049 002 -11 23 61 2.6 MG/KG

Nickel (N1} * 18 19 0.29 - 193 14.91 NA - NA 160 4100 77.1 MG/KG 1 1

Patassium (K) N 3 19 176 - 720 444,67 168 - 724 NA - NA NA MG/KG

Selenium {Se) 1 19 0.58 - 0.58 058 053 -059 39 1000 1.7 MG/KG

Silver (Ag) 2 19 024 -12 072 021 -055 39 1000 NA MG/KG

Sodium (Na) N 3 19 477 - 9086 71.867 11 - 170 NA NA NA MG/KG

Tin {8n) 1 19 26 - 543 13.79 21 -24 4700 &= 6100 59.4 MG/KG

Vanadium (V) 19 19 22 -161 6.59 NA - NA 55 - 1400 94.3 MG/KG

Zinc (Zn}) * 19 19 069 - 4080 400.68 NA - NA 2300 61000 827 MGIKG 1 3
Pesticides

4,4-DDD 3 18 43 - 17 g.00 26 -249 2700 24000 NA UG/IKG

4,4-DDE 7 18 6.7 - 96 26.46 26 -29 1800 17000 NA UG/KG

4,4-DDT 6 18 44 - 66 18.58 26 -28 1900 17000 NA UG/KG

Aldrin 2 18 1.8 - 8.8 5.30 14 - 15 38 340 NA UG/KG



Tabte 10.4.6.1
Chemicals Present in Site Samples
SWMUs 23,83; AOC 540, 541, 542, 543 - Surface Soil
NAVBASE - Charleston
Charleston, SC

Screening Concentration

Frequency Average Number Exceeding
of Range of Detected Residential Industrial Res. Ind.
Parameter Detection Detection Concentration Range of SQL RBC RBC Reference Units RBC RBC Ref.
alpha-BHC 1 18 54 -54 5.40 14 - 15 100 910 NA UG/KG
alpha-Chlordane 10 18 15 - 130 37.51 14 - 15 470 2200 NA UG/KG
Aroclor-1254 2 18 190 - 1200 695.00 71 - 78 83 740 NA UG/KG 2 1
beta-BHC 1 18 4 -4 4.00 14 -15 350 3200 NA UG/KG
delta-BHC 2 18 34 -1 7.20 14 - 15 100 810 NA UG/KG
Dieldrin 3 18 52 -99 7.80 26 -29 40 360 NA UG/KG
Endosulfan | 1 18 51-51 5.10 14 -15 47000 1200000 NA UG/IKG
Endosulfan I 1 18 58 -59 5.90 26 -29 47000 1200000 NA UG/KG
Endosuifan sulfate 1 18 51 -51 5.10 26 -29 47000 1200000 NA UG/KG
Endrin 2 18 53 - 11 B.15 26 -29 2300 61000 NA UG/KG
Endrin aldehyde 2 18 39 - 15 9.45 26 -3 2300 61000 NA UG/KG
Endrin ketone 1 18 3.1 -31 3.10 26 -29 2300 61000 NA UG/KG
gamma-BHC (Lindane) 2 18 14 -51 325 14 - 15 490 4400 NA UG/KG
gamma-Chlordane g 18 3.2 - 240 65.54 14 -15 470 2200 NA UG/KG
Heptachlor g 18 14 - 130 23.98 14 - 15 140 1300 NA UG/KG
Heptachlor epoxide 4 18 25 -189 8.50 14 - 15 70 630 NA UG/KG
Methaoxychlor 1 18 22 -22 22.00 14 - 15 33000 1000000 NA UGKG
Technical Chlordane 2 2 46 - 680 363.00 NA - NA NA NA NA UG/KG
Carcinogenic PAHs

B{a)P Equiv. ** 13 19 0.566 - 1688 444,90 808.85 - 1733.25 a8 780 NA UG/KG 11 2
Benzo(a)anthracene * 9 19 180 - 970 413.33 350 - 750 880 7800 NA UG/KG 1
Benzo(a)pyrene I 19 130 - 1100 400.00 350 - 750 88 780 " NA UGKG 11 2
Benzo(b)fluoranthene 3 19 140 - 850 420.00 350 - 770 880 7800 NA UG/KG
Benzo(k)fluoranthene 13 18 52 - 1100 394.00 350 - 750 8800 78000 NA UG/KG
Chrysene 13 19 46 - 1000 348.92 350 - 750 88000 780000 NA UG/KG
Dibenz({a,h)anthracene * 3 19 77 - 410 195.67 350 - 770 88 780 NA UG/KG 2
Indeno(1,2,3-cd)pyrene 9 19 130 - 690 270.00 350 - 770 880 7800 NA UG/KG

Semivolatile Organics
2-Methylnaphthalene 2 20 91 - 140 115.50 350 - 810 310000 8200000 NA UG/KG



Table 10.4.6.1
Chemicals Present in Site Samples
SWMUs 23,63; AOC 540, 541, 542, 543 - Surface Soll
NAVBASE - Charleston
Charleston, SC

Screening Concentration

Frequency Average Number Exceeding
of Range of Detected Residential Industrial Res. Ind.
Parameter Detection Detection Concentration Range of SQL RBC RBC Reference Units RBC RBC Ref.
Acenaphthene 2 20 43 - 52 47.50 350 - 810 470000 12000000 NA UG/KG
Acenaphthylene 1 20 54 - 54 54 00 350 - 810 310000 8200000 NA UG/KG
Anthracene 2 19 160 - 180 170.00 350 - 770 2300000 61000000 NA UG/KG
Benzo(g,h,i)perylene 11 19 39 - 820 263.36 350 - 750 310000 8200000 NA UG/KG
Benzoic acid 1 20 65 - 65 65.00 1700 - 4000 31000000 1E+08 NA UG/KG
bis(2-Ethylhexyl)phthalat 3 19 52 - 120 87.67 350 - 770 46000 410000 NA UG/KG
Di-n-butylphthalate 1 18 44 - 44 44 00 350 - 770 780000 20000000 NA UGKG
Fluaranthene 12 19 71 - 1700 578.42 350 - 750 310000 8200000 NA UG/KG
Fluorene 2 20 38 - 39 38.50 350 - 810 310000 8200000 NA UG/KG
Naphthalene 1 20 65 - 65 65.00 350 - 810 310000 8200000 NA UG/KG
Phenanthrene 10 19 47 - 710 316.70 350 - 750 310000 8200000 NA UG/KG
Pyrene 13 19 84 - 1900 573.38 350 - 750 230000 6100000 NA UG/KG
Volatile Organics

Methylene chloride 1 19 2-2 2.00 5-32 85000 760000 NA UG/KG
Toluene 3 19 2-2 2.00 5-28 1600000 41000000 NA UG/KG
Xylene (Total) 3 19 2-3 2.33 5-28 16000000 1E+08 NA UG/KG
Notes:

* - {dentified as a residential COPC
** - |ldentified as an industrial COPC

N - Essential nutrient

MG/KG - milligrams per kilogram
UG/KG - micrograms per kilogram
SQL - Sample quantitation {imit
RBC - Risk-based concentration

NA - Not applicable



Table 10.4.6.2
Point Estimates of Risk and Hazard - Surface Soil Pathways

Residential Scenario

SWMUs 23 and 63/A0Cs 540, 541, 542, and 543

Site Location Parameter

023
023
023
023
023
023
023
023

023
023
023
023
023
023
023
023

023
023
023
023
023
023
023
023

023
023
023
023
023
023
023
023

B0O1
BOO1
B001
B0O1
B0O1
B001
B001
BOO1

B002
B002
B0O2
Boo2
B002
B002
BO02
B0O2

B0O3
B003
B003
B003
BOO3
B003
B0O3
B003

B004
B004
B004
B004
B004
B0O4
B004
B004

Antimony (Sb)
Aroclor-1254
B(a)P Equiv.
Cadmium (Cd)
Copper (Cu)
Lead (Pb)
Nickel (Ni)

Zinc (Zn)
Total

Antimony (Sb)
Aroclor-1254
B(a)P Equiv.
Cadmium (Cd)
Copper (Cu)
Lead (Pb)
Nickel (Ni)
Zinc (Zm

Total

Antimony (Sb)
Aroclor-1254
B(a)P Equiv.
Cadmium (Cd)
Copper (Cu)
Lead (Pb)
Nickel (Ni)

Zinc an)

Total

Antimony (Sb)
Aroclor-1254
B(a)P Equiv.
Cadmium (Cd)
Copper (Cu)
Lead (Pb)
Nickel (Ni)
Zinc (Zn

Total

NAVBASE-Charleston

Charleston, South Carolina

Concentration Units Risk (E-06) % Risk Hazard Index

ND
ND
ND
ND
1.2
1.1
1.7
35

ND
ND
181.93
0.24
3.6
6.4
14.8
18.1

1.6
ND
330.15
ND
16.9
29.3
6.2
23

7.4
ND
1,101
8.9
245
434
16.4
1,270

MG/KG
UG/KG
UG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG

MG/KG
UG/KG
UG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG

MG/KG
UG/KG
UG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG

MG/KG
UG/KG
UG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG

% HI
NA NA
NA NA
NA NA
NA NA
NA 0.00041 23.7
NA NA
NA 0.0012 67.1
NA 0.00016 8.2
NA 0.0017
NA NA
NA NA
3.01 100 NA
NA 0.0033 21.2
NA 0.0012 8.0
NA NA
NA 0.010 65.5
NA 0.00083 53
3.01 0.015
NA 0.055 83.2
NA NA
5.47 100 NA
NA NA
NA 0.0058 8.8
NA NA
NA 0.0043 6.4
NA 0.0011 1.6
5.47 0.066
NA 0.25 48.0
NA NA
18.23 100 NA
NA 0.12 231
NA 0.084 15.9
NA NA
NA 0.011 2.1
NA 0.058 11.0
18.23 0.53



Table 10.4.6.2
Point Estimates of Risk and Hazard - Surface Soil Pathways
Residential Scenario
SWMUs 23 and 63/A0Cs 540, 541, 542, and 543
NAVBASE-Charieston
Charleston, South Carolina

Site Location Parameter Concentration  Units _Risk (E-06) % Risk Hazard Index % HI

063 B001  Antimony (Sb) ND MG/KG NA NA

063 B0O01  Aroclor-1254 ND UG/KG NA NA

063 BOO1 B(a)P Equiv. ND UG/KG  NA NA

063 B001  Cadmium (Cd) ND MG/KG NA NA

063 B001 Copper (Cu) 0.25 MG/KG NA 0.000086 271

063 BOO1 Lead (Pb) 2.7 MG/KG  NA NA

063 B001  Nickel (Ni) 0.29 MG/KG NA 0.00020 62.9

063 BoOt  Zinc (Zn) 0.69 MG/KG NA 0.000032 10.0
Total NA 0.00032

063  BO02 Antimony (Sb) ND MG/KG NA NA

D63  B002 Aroclor-1254 ND UG/KG NA NA

063 B002 B(a)P Equiv. 353.81 UG/KG 5.86 100 NA

063 B002 Cadmium (Cd) ND MG/KG NA NA

063 B002 Copper (Cu) 8.5 MG/KG NA 0.0029 57.6

063 B002 Lead (Pb) 29.8 MG/KG NA NA

063 B002  Nickel (Ni} 1.8 MG/KG NA 0.0012 24.4

063 B002 Zinc (Zn) 20 MG/KG NA 0.00091 18.1
Total 5.86 0.0051

063 B003  Antimony (Sb) ND MG/KG NA NA

063 B003  Aroclor-1254 ND UG/KG NA NA

063 BO03 B(a)P Equiv. ND UG/KG NA NA

063 B0Q03 Cadmium (Cd) ND MG/KG NA NA

063  BO03 Copper (Cu) 2.5 MG/KG NA 0.00086 36.9

063 B003 Lead (Pb) 43 MG/KG NA NA

063 B0O03  Nickel (Ni} 1.6 MG/KG NA 0.0011 47.2

063 B003 Zinc (Zn) 8.1 MG/KG NA 0.00037 15.9
Total NA 0.0023

540 B001  Antimony (Sb) 26 MG/KG NA 0.089 79.7

540 B001  Aroclor-1254 ND UG/KG NA NA

540 B001 B(a)P Equiv. 145.35 UG/KG 2.41 100 NA

540 B001  Cadmium (Cd) 0.15 MG/KG NA 0.0021 1.8

540 B001 Copper (Cu) 36.7 MG/KG NA 0.013 11.2

540 B001 Lead (Pb} 97.3 MG/KG NA NA

540  BOC1  Nickel (Ni) 3.2 MG/KG NA 0.0022 2.0

540  B001 Zinc (Zn) 129 MG/KG NA 0.0059 53

Total T 241 0.11



541
541
541
541
541
541
541
541

542
542
542
542
542
542
542
542

542
542
542
542
542
542
542
542

542
542
542
542
542
542
542
542

B0O1
B001
B0O1
B0O1
B0O1
B0O1
B0O1
B0O1

B0O1
B0O1
B0O1
B0O1
B0OO1
B0O1
B001
B0OO1

B002
B002
B002
B002
B002
B002
B002
B002

B003
B003
B0O3
B0O3
B0O3
B0O3
B0O3
B0O3

Table 10.4.6.2

Point Estimates of Risk and Hazard - Surface Soil Pathways

Residential Scenario

SWMUSs 23 and 63/A0Cs 540, 541, 542, and 543

Antimony (Sb)
Aroctlor-1254
B(a)P Equiv.
Cadmium (Cd)
Copper (Cu)
Lead (Pb)
Nickel (Ni)

Zinc (Zn)
Total

Antimony (Sh)
Aroclor-1254
B(a)P Equiv.
Cadmium (Cd)
Copper (Cu)
Lead (Pb)
Nickel (Ni)
Zinc (Zn)

Total

Antimony (Sb)
Aroclor-1254
B(a)P Equiv.
Cadmium (Cd)
Copper (Cu)
Lead (Pb)
Nickel (Ni)
Zinc (Zn)

Total

Antimony (Sb)
Aroclor-1254
B(a)P Equiv.
Cadmium (Cd)
Copper (Cu)
Lead (Pb)
Nickel (Ni)
Zinc (Zn

Total

NAVBASE-Charleston
Charleston, South Carolina

Site Location Parameter Concentration Units Risk gE-OG) % Risk Hazard Index

28.5 MG/KG
ND UG/KG
4296 UG/KG
0.25 MG/KG
747 MG/KG
75.4 MG/KG
47 MG/KG
141 MG/KG
ND MG/KG
ND UG/KG
ND UG/KG
ND MG/KG
11 MG/KG
2.1 MG/KG
1.5 MG/KG
48 MG/KG
ND MG/KG
190 UG/KG
ND UG/KG
ND MG/KG
6.4 MG/KG
8.8 MG/KG
1.7 MG/KG
19 MG/KG
ND MG/KG
ND UG/KG
1.72 UG/KG
0.2 MG/KG
57.7 MG/KG
94.6 MG/KG
47 MG/KG
78.3 MG/KG

NA
NA
7.1
NA
NA
NA
NA
NA

AT

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
0.86
NA
NA
NA
NA
NA
NA
0.86

NA
NA
0.03
NA
NA
NA
NA
NA
0.03

% HI

1.01

NA

100 NA
0.0034

0.26

NA
0.0032
0.0064

1.28

NA
NA
NA
NA
0.00038
NA
0.0010
0.00022

0.0016

NA
100 0.16
NA
NA
0.0022
NA
0.0012
0.00087

0.16

NA
NA
100 NA
0.0027
0.020
NA
0.0032
0.0036

0.029

7¢.0
03
20.0

03
05

23.2

63.3
13.5

97.4

1.4

0.7
0.5

9.3
67.5

11.0
12.2



Table 10.4.6.2
Point Estimates of Risk and Hazard - Surface Soil Pathways
Residential Scenario
SWMUs 23 and 63/A0Cs 540, 541, 542, and 543
NAVBASE-Charleston
Charleston, South Carolina

Site Location Parameter Concentration Units Risk !E-os! % Risk Hazard Index % HI

542 B004 Antimony (Sb) 3.8 MG/KG NA 0.13 74 1

542 B004 Aroclor-1254 ND UG/KG NA NA

542 B004 B(a)P Equiv. 509.01 UG/KG 8.43 100 NA

542 B004 Cadmium (Cd) 0.43 MG/KG NA 0.0059 33

542 B004 Copper (Cu) 82.4 MG/KG NA 0.028 161

542 B004 Lead (Pb) 84.2 MG/KG NA NA

542 BOD4  Nickel (Ni) 35 MG/KG NA 0.0024 1.4

542 B004 Zinc (Zn) 198 MG/KG NA 0.0091 5.1
Total 8.43 0.18

542 B005 Antimony (Sb) ND MG/KG NA NA

542 B0O05 Aroclor-1254 ND UG/KG NA NA

542 BO05 B(a)P Equiv. 1,688 UG/KG 27.95 100 NA

542 B00O5 Cadmium (Cd) 18 MG/KG NA 0.25 52.9

542 BO0S Copper (Cu) 82.8 MG/KG NA 0.028 6.1

542 BO0S Lead (Pb) 138 MG/KG NA NA

542 BO05 Nickel (Ni) 6.2 MG/KG NA 0.0043 0.9

542 B005 Zinc (Zn) 4080 MG/KG NA 0.19 40.0
Total 27.95 0.47

542 B006 Antimony (Sb) ND MG/KG NA NA

542 B006 Aroclor-1254 1,200 UG/KG 5.44 99.8 0.99 99.2

542 B006 B(a)P Equiv. 0.57 UG/KG 0.01 0.2 NA

542 B006 Cadmium (Cd) ND MG/KG NA NA

542 B006 Copper (Cu) 8.4 MG/KG NA 0.0029 0.3

542 B006 Lead (Pb) 10.2 MG/KG NA NA

542 B0O0O6  Nickel (Ni) 4.3 MG/KG NA 0.0029 0.3

542 BO06  Zinc (Zn) 36.4 MG/KG NA 0.0017 0.2
Total 545 1.0

542 B00O7  Antimony (Sb) 274 MG/KG NA 0.94 95.2

542 B007 Aroclor-1254 ND UG/KG NA NA

542 BO07 B(a)P Equiv. ND UG/KG NA NA

542 B0O0O7 Cadmium (Cd) 0.44 MG/KG NA 0.0060 0.6

542 B007 Copper (Cu) 81.1 MG/KG NA 0.028 2.8

542 B007 Lead (Pb) 126 MG/KG NA NA

542 B0OO7  Nickel (Ni) 4.1 MG/KG NA 0.0028 0.3

542 B007 Zinc {(Zn) 227 MG/KG NA 0.010 1.1

Total NA 0.99



Table 10.4.6.2
Point Estimates of Risk and Hazard - Surface Soil Pathways

Residential Scenario

SWMUs 23 and 63/A0Cs 540, 541, 542, and 543

Site Location Parameter

543
543
543
543
543
543
543
543

543
543
543
543
543
543
543
543

543
543
543
543
543
543
543
543

B0O1
B0O1
BOO1
B0O1
B0O1
BoO1
B0O1
BOO1

B0O3
BOO3
B0O3
B0O3
B003
B003
B003
B003

B004
B004
B0OO4
B0O4
B004
B0O4
B004
B00O4

Antimony (Sb)
Aroclor-1254
B(a)P Equiv.
Cadmium (Cd)
Copper (Cu)
Lead (Ph)
Nickel (Ni)
Zinc (Zn)

Total

Antimony (Sb)
Aroclor-1254
B(a)P Equiv.
Cadmium (Cd)
Copper (Cu)
Lead (Pb)
Nickel (Ni)
Zinc (Zn

Total

Antimony (Sb)
Aroclor-1254
B(a)P Equiv.
Cadmium (Cd)
Copper {Cu)
Lead (Pb)
Nickel (Ni)
Zinc (Zn)

Total

NAVBASE-Charleston

Charieston, South Carolina

ND

ND

354
0.42

45
416
11.8
72.4

ND
ND
214.2
1.7
1,760
148
193
1,240

28
ND
474.36
ND
16.7
63.4
1.8
437

MG/KG
UG/KG
UG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG

MG/KG
UG/KG
UG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG

MG/KG
UG/KG
UG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG

NA
NA
5.86
NA
NA
NA
NA
NA
5.86

NA
NA
3.55
NA
NA
NA
NA
NA

3.55

NA
NA
7.86
NA
NA
NA
NA
NA
7.86

NA
NA
100 NA
0.0058
0.015
NA
0.0081
0.0033

0.033

NA

NA

100 NA
0.023

0.60

NA

0.13
0.057

0.82

0.089
NA
100 NA
NA
0.0057
NA
0.0012
0.0020

0.098

% Hi

Concentration Units Risk (E-06) % Risk Hazard Index

17.7
474

248
10.2

29
74.0

16.2
6.9

90.9

5.8

1.3
20



023
023

023
023

023
023

023
023

063
063

063
063

063
063

540
540

541
541

542
542

542
542

B0O1
B001

B0O02
B002

B0O3
BOO3

B0O04
B004

B0O1
B0O1

B002
B002

B0O3
BOO3

BOO1
B0O1

B0O1
B0O1

B0O1
B0O1

B002
B002

Table 10.4.6.3

Paint Estimates of Risk and Hazard - Surface Soil Pathways
Industrial Scenario
SWMLUs 23 and 63/A0Cs 540, 541, 542, and 543
NAVBASE-Charleston
Charleston, South Carolina

Site Location Parameter Concentratlon Units Risk !E-OG) % Risk Hazard Index % Hi

Aroclor-1254

B(a)P Equiv.

Total

Aroclor-1254

B(a)P Equiv.

Total

Aroclor-1254

B(a)P Equiv.
Total

Aroclor-1254

B(a)P Equiv.

Total

Aroclor-1254

B(a)P Equiv.

Total

Aroclor-1254
BgaZP Equiv.

Total

Aroclor-1254

B(a)P Equiv.

Total

Aroclor-1254

B(a)P Equiv.

Total

Aroclor-1254

B(a)P Equiv.

Total

Aroclor-1254

Bga)P Eguiv.

Total

Arocior-1254

BgagP Eguiv.

Total

ND

ND
181.93

ND
330.15

ND
1101.06

ND
ND

ND
353.81

ND
ND

ND
145.35

ND
42960

ND
ND

190.00
ND

UG/KG NA
UG/KG NA NA
NA NA
UG/KG NA NA
UG/KG _ 0.6126 100.00 NA
0.6126 NA
UG/KG NA NA
UG/KG  1.1117 100.00 NA
1.1117 NA
UG/KG NA NA
UG/KG _ 3.7074  100.00 NA
3.7074 NA
UG/KG NA NA
UG/KG NA NA
NA NA
UG/KG NA NA
UG/KG  1.1913  100.00 NA
1.1913 NA
UG/KG NA NA
UG/KG NA NA
NA NA
UG/KG NA NA
UG/KG  0.4894 100.00 NA
0.4894 NA
UG/KG NA NA
UG/KG _ 1.4465 100.00 NA
1.4465 NA
UG/KG NA NA
UG/KG NA NA
NA NA
UG/KG 0.1753 100.00 0.0123
UG/KG NA NA
0.1753 0.0123

100.00



Site

542
542

542
542

542
542

542
542

542
542

543
543

543
543

543
543

Table 10.4.6.3

Point Estimates of Risk and Hazard - Surface Soil Pathways
Industrial Scenario
SWMUs 23 and 63/A0Cs 540, 541, 542, and 543
NAVBASE-Charieston
Charleston, South Carolina

Location Parameter

B003
B003

8004
8004

BO0S
BOOS

BO06
BO06

B0O7
B0O7

BOO1
B0O1

BOO3
B0O3

BOO4
B0OO4

Aroclor-1254
B(a)P Eg uiv.

Total

Aroclor-1254

B(a)P Equiv.
Total

Arocior-1254
B(a)P Equiv.

Total

Aroclor-1254

B(a)P Equiv.

Total

Aroclor-1254
B(a)P Equiv.

Total

Aroclor-1254

Bga!P Equiv.
Total

Aroclor-1254
B(a)P Equiv.

Total

Aroclor-1254
BgazP Equiv.

Total

ND
1.72

ND
509.01

ND
1688.00

1200.00
0.57

ND
ND

ND
354.00

ND
214.20

ND
474.36

UG/KG
UG/KG

0.0058

UG/KG
UG/KG

UG/KG
UG/KG

5.6837

UG/KG
UG/KG

1.1089

UG/KG
UG/KG

UG/KG
UG/KG

1.1920

UG/KG
UG/KG

0.7212

UG/KG
UG/KG

1.5972

NA
0.0058

NA

1.7139

1.7139

NA
5.6837

1.1070
0.0019

NA
NA
NA

NA
1.1920

NA
0.7212

NA
1.5972

100.00

100.00

100.00

99.83
0.17

100.00

100.00

100.00

NA
NA

NA

NA
NA

NA

NA
NA

NA

0.0775
NA

0.0775

NA
NA

NA

NA
NA

NA

NA
NA

NA

NA
NA

NA

Concentration Units Risk (E-06) % Risk Hazard Index % Hi

100.00



Table 10.4.6.4
Chemicals Present in Site Samples
SWMUs 23,63; AOC 540, 541, 542, 543 - Groundwater
NAVBASE - Charleston
Charleston, SC

Screening Number
Frequency Average Exceeding
of Range of Detected Residential

Parameter Detection Detection Concentration Range of SQL RBC Reference Units Res. Ref.
Deep wells -

Inorganics
Barium (Ba) 1 1 324 - 324 324 NA - NA 260 218 UG/L
Calcium (Ca) N 1 1 64500 - 64500 64500 NA - NA NA NA UG/L
Iron (Fe) N 1 1 256 - 258 25.6 NA - NA 1100 NA UG/L
Magnesium (Mg) N 1 1 5740 - 5740 5740 NA - NA NA NA UG/L
Manganese (Mn) 1 1 121 - 121 121 NA - NA 84 869 UG/L 1
Potassium (K) N 1 1 2760 - 2760 2760 NA - NA NA NA UG/L
Sodium (Na) N 1 1 85200 - 85200 85200 NA - NA NA NA UG/L

Semivolatile Organics

Benzoic acid 1 1 2 -2 2 NA - NA 15000 NA UG/L
bis(2-Ethylthexyl)phthaiate (BEHP) 1 1 2 -2 2 NA - NA 438 NA UG/L
Shallow Wells

Inorganics
Aluminum (Al) * 7 8 639 - 5090 2590 25 - 25 3700 2810 UG/L 1 2
Arsenic (As) 2 8 74 - 174 12.4 5-5 0.045 18.7 UG/L
Barium (Ba) 3 8 14.5 - 271 223 203 - 948 260 211 UG/L
Calclum (Ca) N 8 8 10700 - 146000 73250 NA - NA NA NA UG/L
Chromium {Cr) 5 8 51 - 61 5.66 1-5 18 12.3 UG/IL
Cobalt (Co) 1 8 21 - 21 21 2-2 220 25 UGIL
Copper (Cu) 4 8 32 - 128 6.45 2 -2 150 27 UGIL
lron (Fe) N 8 8 344 - 41500 8933 NA - NA NA NA UG/L
Lead (Pb) 6 8 33 - 103 5.38 3-3 15 4.8 UG/L 1



SWMUs 23,63; AOC 540, 541, 542, 543 - Groundwater
NAVBASE - Charleston

Table 10.4.6.4

Chemicals Present in Site Samples

Charleston, SC

Screening Number
Frequency Average Exceeding
of Range of Detected Residential
Parameter Detection Detection Concentration Range of SQL RBC Reference Units Res. Ref.
Magnesium (Mg) N 8 8 1560 - 29200 8743 NA - NA NA NA UG/L
Manganese (Mn) 5 8 10.1 - 405 1705 118 - 25 84 2560 UG/L 4
Nicke! (Ni) 1 8 22 - 22 22 1-27 73 15.2 UG/
Potassium (K) N 3 8 2510 - 13800 7120 1500 - 7780 NA NA UG/L
Selenium (Se) 1 8 52 - 52 52 5-5 18 NA UG/L
Sodium (Na) N 3 8 5180 - 36400 16923 5450 - 54200 NA NA UG/L
Vanadium (V) 5 8 37 - 95 6.84 1 - 51 26 11.4 UG/L
Zinc (Zn) 2 8 176 - 119 68.3 4 - 426 1100 27.3 UG/ 1
Semivolatile Organics
2-Methyinaphthalene 1 8 12 - 12 12 10 - 10 150 NA UG/L
Acenaphthene 1 8 3-3 3 10 - 10 220 NA UG/L
bis(2-Ethylhexyl)phthalate (BEHP) 1 8 2-2 2 10 - 10 4.8 NA UG/L
Dibenzofuran 1 8 2 -2 2 10 - 10 15 NA UG/
Fluorene 1 8 6 -6 6 10 - 10 150 NA UG/
Phepanthrene 2 8 2 -5 a5 10 - 10 150 NA UG/
Volatile Organics
Acelone 1 8 800 - 800 800 10 - 82 370 NA UG/L 1
Trichloroethene 1 8 1 -1 1 5-5 1.6 NA UG/L

Notes:

* - ldentified as a COPC

N - Essential nutrient

UG/L - micrograms per liter
SQL - Sample quantitation limit
NA - Not applicable



Table 10.4.6.5
Point Estimates of Risk and Hazard - Groundwater Pathways
Residential Scenario
SWMUs 23 and 63/A0Cs 540, 541, 542, and 543
NAVBASE-Charleston
Charleston, South Carolina

Site Location Parameter Concentratlon Units Risk SE-os) % Risk Hazard Index % HI _

023
023
023
023
023

063
063
063
063
063

063
063
063
063
063

542
542
542
542
542

542
542
542
542
542

542
542
542
542
542

G001
Goo1
Goo1
Goo1
G0Oot

G001
G001
G001
G001
G001

G002
G002
G002
G002
G002

G001
Goo1
G001
G001
G001

G002
G002
G002
Goo2
G002

G003
G003
G003
Goo3
G003

Acetone
Aluminum (Al)
Chromium (Cr)
Thallium (TI)
VVanadium (V)

Total

Acetone
Aluminum (Al)
Chromium (Cr)
Thallium (T1)
Vanadium (V)

Total

Acetone
Aluminum (Al)
Chromium (Cr)
Thallium (TI)
Vanadium (V)

Total

Acetone
Aluminum (Al)
Chromium (Cr)
Thallium (TI)
Vanadium (V)

Total

Acetone
Aluminum (Al)
Chromium (Cr)
Thallium (T1)
Vanadium (V)

Total

Acetone
Aluminum (Al)
Chromium (Cr)
Thallium (T1)
Vanadium (V)

Total

1660.00
ND

ND

3.70

ND
ND
ND
ND
ND

ND
3470.00
6.10
ND
8.80

ND
5090.00
540

ND
5.70

ND
639.00
ND
ND
ND

ND
2800.00
5.60

ND

9.50

D UG/L
UG/L
UG/L
UG/L
UGIL

UG/L
UG/L
UG/L
UGLL
UG/

UG/L
UG/iL
UG/L
UG/L
UG/L

UG/L
UG/L
UG/L
UG/L
UG/L

uG/L
UG/L
UG/L
UG/L
UG/L

UG/L
UG/L
UG/L
UG/L
UG/L

NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

NA
0.1061
NA
NA
0.0338

0.1398

NA
NA
NA
NA
NA

NA

NA
0.2218
0.0780

NA
0.0804

0.3802

NA
0.3254
0.0680

NA
0.0521

0.4465

NA
0.0408
NA
NA
NA

0.0408

NA
0.1790
0.0716

NA
0.0868

0.3374

75.85

2415

58.35
20.51

2114

72.88
15.46

11.66

100.00

53.06
21.22

25.72



Table 10.4.6.5
Point Estimates of Risk and Hazard - Groundwater Pathways
Residential Scenario
SWMUs 23 and 63/A0Cs 540, 541, 542, and 543
NAVBASE-Charleston
Charleston, South Carolina

Site Location Parameter Concentration Units Risk (E-06) % Risk Hazard Index % HI

542 G004 Acetone ND UG/L NA NA

542 G004  Aluminum (Al 2570.00 UG/L NA 0.1643 56.88

542 G004 Chromium (Cr) 5.10 UG/L NA 0.0652 22.57

542 G004 Thallium (T ND UG/L NA NA

542 G004 Vanadium (V) 6.50 UG/L NA 0.0594 20.55
Total NA 0.2889

543 G001 Acetone 800.00 UG/L NA 0.5114 71.94

543 G001 Aluminum (Al) 1900.00 UG/L NA 0.1215 17.09

543 G001 Chromium (Cr) 6.10 UG/L NA 0.0780 10.97

543 G001  Thallium (TI) ND UG/L NA NA

543 G001 Vanadium (\) ND UGI/L NA NA

Total NA 0.7109
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10.4.7 Corrective Measures Considerations

For SWMUs 23 and 63 and AOCs 540, 541, 542, and 543, the upper and lower soil intervals and
the shallow and deep groundwater were investigated. All but one sample was collected beneath
pavement, boring 023SB004. Based on the analytical results and the FRE, COCs requiring further
evaluation through the CMS process were identified for the upper soil interval. However,
residential use of the site is not expected, based on current site uses and the nature of surrounding
buildings. Current reuse plans call for continued commercial/industrial use, marine cargo
terminal, and drydock. Since the ground surface is capped with either asphalt or concrete, chronic
exposure to current soil conditions is highly unlikely except at 023SB004. A FRE substituted for

a full risk assessment.

Eight COPCs were identified for combined SWMU 23 soil: antimony, cadmium, copper, lead,
nickel, zinc, Aroclor-1254, and BEQs. Arsenic, beryllium, and chromium were detected in
combined SWMU 23 soil at concentrations above their RBCs but were eliminated because they
were below their background concentrations. The combined ingestion and dermal residential
exposure risk ranges between 3E-08 to 3E-05 with an arithmetic mean risk of 6E-06 and an HI
between 0.0003 to 1 with an arithmetic mean HI of 0.3, which is between USEPA’s acceptable
range of 1E-06 and 1E-04 and HI of 3 to 0.1. BEQs are the primary contributors to risk,
exceeding 1E-06 at 11 of 19 locations including 023SB004. Concentrations of Aroclor-1254 in
sample 5428SB006 equal a risk of SE-06.

Lead is above USEPA’s residential acceptable level of 400 mg/kg, 434 mg/kg at sample location
023SB004. Since the site soil is covered with asphalt and concrete, the residential risk associated
with the COPCs will not exceed 1E-06. Further action is recommended only at soil
sample 023SB004 for BaP and lead.

10.4-55
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No COPCs were identified in the deep groundwater. Aluminum and acetone were identified as
COPCs in shallow groundwater. Acetone may be present due to laboratory contamination of the
sample or sampling equipment. Arsenic and manganese were also identified as COPCs in shallow
groundwater but were eliminated based on the FRE and comparison to background. No

carcinogenic COPCs were detected. HIs ranged from 0.04 to 0.7.

Based on the data collected, a groundwater plume is not indicated but may exist. No clear,
definable source or release is associated with these units. Based on the above facts, corrective
measures may be appropriate. Potential corrective measures for the impacted media and respective
COCs are in Table 10.4.7.1.

Table 10.4.7.1
Potential Corrective Measures for SWMUs 23 and 63 and AOCs 540, 541, 542, and 543

Medium Comgunds Potential Corrective Measures
“Soil | Lead and BEQs a)  No Action

b) . Containment. — Cap
c) - - Removal — Excavation and Offsite Disposal

Shallow and Deg Groundwater None a) No Action

10.4-56
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10.0 SITE-SPECIFIC EVALUATIONS

This section evaluates for each site the nature and extent of contamination including identification
of COPCs, fate and transport of the COPCs, human health and ecological excess risk, and
corrective measures considerations. This section is divided into investigatory groups that were
established in the Final Zone E RFI Work Plan (E/A&H, June 1995).

Soil sampling occurred in phases as presented in Section 2, Volume 1, Final Comprehensive RFI
Work Plan (E/A&H, August 1994). The first round of sampling was performed per the Final
Zone E RFI Work Plan. Organic compound analytical results were compared to the USEPA
Region IMT Risk-Based Concentration Table, April 1996 (RBCs). Inorganic analytical results were
compared to RBCs and reference concentrations, as outlined in Section 5 of this report, or to
RBCs where no reference concentrations were available. Based on this preliminary review, some
sites required further sampling and analysis (Phase II) to identify COPCs, to define the nature and
extent of any contamination, and to provide additional data for the CMS. To comply with the
Corrective Action Management Plan schedule, it was necessary to use unvalidated data for
first-round screening. Site-specific concentration figures of COCs driving risk in surface soil for
several sites requiring CMS are presented in Appendix K. Lower interval soil samples exceeding
EPA Region III SSLs are also presented in a table in the same appendix.

Groundwater was sampled quarterly for a one year period. First-round groundwater data were
used to produce the summary tables provided in the site-specific nature of contamination sections.
Subsequent rounds of quarterly groundwater results were reviewed before making decisions
regarding risk, corrective measures, conclusions and recommendations. Subsequent groundwater
data are discussed to confirm the presence of constituents where appropriate. If the subsequent
data do not impact the recommendation for the site, it is not discussed in the text. Analytical data

are presented in Appendix H. Zone-wide color-coded concentration figures for COCs commonly
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detected in groundwater are presented in Appendix K. Groundwater samples exceeding MCLs

are also presented in a table in the same appendix.

Data Evaluation
The following screening tools and data evaluation methods were used to determine COPCs at each

site:

. Soil analytical results for upper-interval samples were compared to industrial soil ingestion
screening values in the USEPA Region III RBC table. Analytical results for lower-interval
soil samples were compared to soil screening tevels (SSLs) for soil-to-groundwater transfer
in the Region ITI RBC table. Lead was specifically compared to the OSWER soil screening
value of 1,300 mg/kg for an industrial scenario and 400 mg/kg for a residential scenario,
as described in Section 7.2.2. Analytical results for sediment samples collected from storm
and floor drain catch basins were treated as soil and compared to industrial RBCs.

Noncarcinogenic chemical screening values were adjusted to equal an HQ of 0.1.

. Groundwater analytical results were compared to tap water RBCs or to the USEPA
Drinking Water Regulations and Health Advisories (May 1995). Noncarcinogenic

chemical screening values were adjusted to equal an HQ of 0.1.

. Sediment and surface water results for samples collected from the Cooper River were
compared to sediment screening values and saltwater surface water screening values in the
USEPA Region IV, Supplemental Guidance to Risk Assessment Guidance for Superfund

(November 1995), as discussed in Section 8.

. TEFs were used to convert cPAHs to BEQs, which were subsequently summed for each

sample and compared to the benzo(a)pyrene (BaP) RBC. Similarly, TEFs were used to
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convert dioxins to TEQs, which were compared to the 2,3,7,8-TCDD screening value of
1,000 ng/kg for soil and 0.4 picograms per liter (pg/L) for groundwater. A soil screening
value for TEQs was applied to chlorinated dibenzodioxins and dibenzofurans, based on a

worker/industrial scenario and a target risk of 1E-04.

. Duplicate samples were incorporated with their respective primary samples. When either
the duplicate or primary sampie had a detection, the detected value was used. When both
the duplicate and primary samples had detections, the higher of the two concentrations was

used to compensate for matrix heterogeneity.

Deviations from Final Zone E RFI Work Plan (E/A&H, June 1995)

Deviations from the proposed sampling in the work plan were required in some cases and are
specifically noted in the investigatory group subsections. Deviations included elimination of
proposed samples from both upper and lower intervals and relocation of several monitoring wells
due to a high water table, subsurface obstructions (i.e., large rocks, old pilings, fill material), or

underground utilities.

Where appropriate in this document, SWMUs and AOCs are collectively referred to as sites. Due
to their proximity and similarity in processes chemicals used, many of the sites in Zone E have
been grouped for investigative purposes and share data from sample locations to define nature and
extent of contamination along site boundaries. Site-specific deviations are detailed in
Table 10.0.1.
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Site Name

Table 10.0.1
Zone E — Site-Specific Deviations

Sample and Analgcal Deviations

SWMUs S and 18 and

SWMUs 21 and 54

"SWMUs 22 and 25 and
_AOC 554

SWMUs 23 and 63 and
AOCs 540, 541, 542, and
543

SWMU 53:and AOC 526

SWMU 65 and AOCs 544
and 546

SWMU 67

SWMU 70 and AOCs 548
and 549

SWMUs 83 and 84 and
AOC 574

SWMUs 87 and 172 and
AOC 564

SWMIJ 102

Six first-round Jower-interval, one second-round upper-interval, and two second-round lower-
imerval soil-samples’could: not be collected due to: saturation- and/or-subsurface obstructions
(lower-interval:samples) or surface obstructions (upper-interval sample). - One second round sail
boring was analyzed (upper- and lower-interval} for SVOCs and metals only. pH analysis was

added to-two soil samples (one upper and one lower). One free product sample was collected

ant analyzed for VOCs, SVOCs,-and pesticides.

Five lower-interval soil samples could not be collected due to subsurface obstructions. One
upper-interval and six lower-interval samples were submitted for VOC analysis due to elevated
OVA readings and/or petroleum odor.

One Jower-inierval soil sample could not be-collected due 1o a —subsurfa;e obstruction,

Four lower-interval soil samples could not be collected during first-round sampling due to
subsurface obstructions. One soil sample (upper and lower interval) was not submitted for
VOC, pesticide/PCB, cyanide, or pH analysis; two samples were not submitted for organotin
analysis.

.One upper- and one lower-interval soil sample could: not: be collected during. first-round

sampling due to surface and/or subsurface obstructions,

One upper- and three lower-interval soil samples could not be collected during first-round
sampling due to surface and/or subsurface conditions. Two free-product samples (one soil, one
groundwater) were collected and anatyzed for VOCs, PCBs, TPH-GRO, TPH-DRO, metals,
and cyanide. Two additionai shallow monitoring wells were installed after first-round analytical
results were evaluated. One sediment sample was collected in the location originally proposed
for a soil boring. Four wipe samples were collected.

One upper-interval duplicate soil sample was not:znalyzed at DQO Level IV for Appendix IX
parameters. . One additional wipe sample was: collected. '

One first-round lower-interval sample could not be collected due 10 a subsurface obstruction;
one second-round soil sample (upper and lower interval) could not be collected due to a surface
obstruction.

Five upper-interval and six lower-interval first-round soil samples were.also submitted for TPH
analysis due to elevated OVA readings and/or surface staining. .-One upper--and-one lower-
interval second-round seil sample-could not be.collected. due to surface obstructions (upper
interval) or saturation and subsurface obstruction (lower-interval). A total of 15 air samples
(rather than 17) were collected based on field determinations.

Mercury vapor analysis was not performed at SWMU 87 since the site was paved.
Three upper-interval second/third-round soil samples could not be collected die to sutface

obstructions and were screened only for mercury vapor. Seven lower-interval samples could
not be collected due to subsurface obstructions: TPH analysis was added to three soil samples.
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Site Name

SWMU 106 and AOC 603

SWMUs 170 and 171

AQC 528

AOC 530
AOC 531

AOCs 538 and 539
AOC 550

AOCs 551.and 552
AOQC 556

AQCs 559, 560, and 561

AOC 562

AOC 567

AOCS 569, 570, and 578

Table 10.0.1
Zone E — Site-Specific Deviations

Sample and Analytical Deviations

One proposed deep well and one proposed shallow well were not installed due to the proximity
of a supplemental well pair. pH analysis was added to two soil samples.

Five upper- and 13 lower-interval soil samples could not be collected due 1o surface/subsurface
obstructions.  Nine soil sampies were analyzed for VOCs due to elevated OVA readings and/or

petroleum odor in the samples; one s6il sample was analyzed for ' VOC and TPH due to the

possible ;presence of free product.ir the sample; - Eight-asphalt samples were not collected
because:asphalt-dil not cover the sampling Jocations,

Metals, cyanide, pesticide, and organotin analyses were added to one upper- and one lower-
interval soil sample. Metals, chlorides, sulfates, and TDS analysis was added to the
groundwater sample to further characterize groundwater at the site.

One:sample location was shared with AOC 531 due to its proximity.

One sample location was shared with AOC 530. One upper- and one lower-interval second-
round samplie could not be collected due to surface/subsurface obstructions.

- One additional upper- and lower-imerval sdii‘sampie was collected. - One lower-interval soil

sample could not be collected due 10 a subsurface obstruction.: One soil boring and one shaliow
well were identified a8 AOC 542 Tocations, ‘due to their proximity to AOC 542. One additional
deep well ‘was instalied. “Six additional wipe samples were collected.

Three upper- and three lower-interval soil samples could not be collected due to the thickness
of fill material. One shallow well was not installed due to the proximity of a supplemental
(grid-based) shallow well.

 One upper- and ane lower-interval first-round soil ssmple and one lower-interval second-round

sample could not-be collected due to surface/subsurface obstructions. ” Due to obstructions, the
deep-well was relocated from the southeast to the sotthwest edge of the building.

One additional sediment sample was collected to further characterize the site. Organotin
analysis was added to two sediment and four surface-water samples. Fifteen additional surface-
water samples were collected due to depth of water and to further characterize the site.

One ypper- and one lower-interval sample could not be collected due. to. proximity.t0. an
electrical substation; two additional lower-interval samples could not-be collected ‘due to
subsurface obstructions. RO

One upper-interval and two lower-interval soil samples were submitted for VOC analysis due

to high OVA readings.

' One lower-interval soil sample could not be collected due 1o a subsurface obstruction o

One first-round soil sampling location (upper- and lower-intervals) at AOC 570 was abandoned
due to its proximity to an existing soil boring location. One soil boring (upper- and lower-
intervals) proposed for second-round sampling was abandoned due to inaccessibility. An
additional shallow monitoring well was installed at AOC 570 to determine the extent of
constituents detected during first-round groundwater sampling.
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Site Name

AOC 573

ADC 580

AOC 583

AOC 590

AOC 592

AOC 596
AOCs 598 and 599

AOC 602

AOC 604

Supplemental Sampling

Table 10.0.1
Zone E — Site-Specific Deviations

Sample and Anal!'tical Deviations

‘One upper-interval duplicate soil sample was not anatyzed for pesticides. Groundwater samples

{one-shallow and one deep) were not analyzed for pH.
One lower-interval sample could not be collected due to subsurface obstructions.

One upper- and two:lower-interval second-round sanples could not-be collected: due-to surface/
subsurface obstructions;” One:upper- and one: lower-interval sample were inadvertently analyzed
for pesticides and cyanide.

Five first-round soil samples (one upper- and four lower-interval) were submitted to be analyzed
for TPH due to elevated OVA readings and petroleurn odor. The second-round lower-interval
soil sample could not be collected due to subsurface obstructions. One sediment sample was
not collected because a storm drain did not exist at the originally proposed location.

One lower-interval sample could not be collected due to shbsurface ebstructions.

One first-round sample location (upper- and lower-interval) was abandoned due to the thickness
of concrete at the sample location. Pesticide analysis was inadvertently added to the second-
round soil sample (upper- and lower-intervat}.

Two first-round lower-interval soil samples and one second-round lower-interval sample were
not_collected due to subsurface obstructions. Scdsmem samples. were not_submitted for
pesticide/PCB or cyanide analyses.

One lower-interval soit sample was submitted for VOC analysis due to elevated OVA readings.

Two samples (one upper-interval and one lower-interval) were submitted for VOC analysis, and
two samples (one upper-interval and one lower-interval) were submitted for TPH analys:s due
to elevated: OVA readings and-petroleum-odor in the samples.

Five additional soil samples (both intervals) were collected from five additional supplemental
shallow well locations added to further characterize Zone E groundwater; the five additional
well locations were analyzed for SVOCs and metals. Two lower-interval samples could not be
collected due to subsurface obstructions. One soil sample (both intervals) was submitted for
TPH analysis due to elevated OVA readings.

- @ —— __ —

Notes:
GRO = Gasoline Range Organics
DRO = Diesel Range Organics

10.1-6



Draft Zone E RCRA Facility Investigation Report
NAVBASE Charleston

Section 10: Site-Specific Evaluations

November 1997

10.1 SWMU §, Battery Electrolyte Treatment Area, Pad 1278; SWMU 18, PCB Spill Area;
and AOC 605, Waste Paint Storage Area

SWMU 5 is a former battery electrolyte treatment area adjacent to Pad 1278 and Drydock (DD) 4.

Associated with battery salv