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Facility 236 OWS 

Operation 
Building 236 is a two story facility built as the pipe shop within the shipyard adjacent to 
Dry Dock 5. The building contains a freon recovery system in the northern end. The oil 
water separator received liquids from floor drains near this system and other shop 
operations and separated waste oil to a 560 gallon tank. Water was directed to the 
sanitary sewer system. No other piping was routed to this tank. 

Sample and Analysis 
A rapid assessment has been done at this site targeting the waste oil tanks. Soil and 
groundwater samples were taken within 4' to 8' of the tank. The soil analysis was typical 
ofUST program, BTEX, PAHs, Metals (Hg, Ag, As, Ba, Cd, Cr, Pb, and Se) and Total 
Recoverable Petroleum Hydrocarbons (pgs 4-21). Monitoring wells have been installed 
at the site to assess contamination extent 

The IR program sampled the waste oil tank area as part of the AOC 583 investigation. 
Soil samples were taken in and around the waste oil tanks. Representative samples were 
analyzed for VOC, SVOC, cyanide, pesticides, and PCBs and reported at DQO Level III. 
No exceedances were noted in surface soil samples. Two monitoring wells are installed 
approximately 45' from the OWS on the downgradient side 

Recommendations 
Because ofthe function ofthe tank was to receive wastes from operations within the 
pipe shop, most notable being overflow from freon recovery system tanks or 
overpressurization, it is probable that both petroleum constituents and solvents 
were discharged to the OWS. This site is contained within an area that defined as 
AOC 583 of the Zone E RFI. Any further assessment and remediation should be 
undertaken concurrent with that planned for this site. 



- I C I AL -USE OI~L Y 

GENERAL LABORATORY 

File No: 10320 

LABORATORY DIVISION 
CHARLESTOI~ NAVAL SH J PYARD 

REPORT ® 

To: Code 106 & 106C Attn: Ross 

Subj: Analysis of Oil from UST 

Re f: (a) Job Order: 9163721000 

28 

(b) Report_t~o: 94CH01100 Trace 110.: REM 0001 - 0004 
(c) EPA METHOD 600/04-81-045 

JULY, 1994 

1. Four (4) saffiples were analyzed by gas chroffiatographic methods 
per ,-efe,-ences (a) end (b) for Polychlor-inated Biphenyl_ (PCB) content. 
The analysi~ was performed in 6ccordance with reference (c). 
Detailed results of the ~nalyses follow: 

SAMPLED LOCATION 
~======~========= 

"-- ":M- 0 0 0 1 ocx:,{6 
1-0002 0001'1 

_',-0003 o::o/t;:. 
i'<:EIO- 0004 ocvrS 

COuc 1]-4.1 
ro--oc... 1 

RESULTS, ppm 
============= 

< 2 
< 2-
< 2 
..:: 2 

lIS7 <XV/3 

t/ff' CUO/6 

vrr CVt'I'f 

(/S-T a7C/8' 



GENERAL ENGINEERING LABORATORIES 
ivleet/1/g W£i£l) '<; needs Hi/til £l Vlsiollfor (O/l1orrow, 

CERTIFICATE OF ANALYSIS 

Client: 

Contact: 
Project Description: 

Bechtel 
PO Box 350 
Oak Ridge. Tennessee 37831-0350 
Ms. Lori Keller 
CharlestoniCH 

cc: BECH00594 Repon Date: Ocrober 06. 1995 

SampieID 

Parameter Qualifier Result 

Metals Analysis 
Silver U 0.46 
Arsenic U 2.5 
Barium 13.5 
Cadmium U 0.19 
Chromium S.6 
Lead 5.9 
Selenium U 4.9 
Mercury 0.09 

C "lII Chemlstry 
" _...J. Roc. Petro. Hydrocarbons 342 

The follo'l'rillg prep procedures were performed: 
GC/MS Base/Neutral Compounds 
ICP 
Mercury 

Surrogate Recovery Test 

2-Fluorobiphenyl M610. 
N"urobenzene-d5 M610 
p-Terphenyl-d14 M610 
1.2-Dichloroethane-d4 TCTFE-MSV 
1,2-Dichloroethane-d4 TCTFE-MSV 
Bromofluorobenune TCTFE-MSV 
Bromofluorobenune TCTFE-MSV 
Toluene-d8 TCTFE-MSV 
Toluene-d8 TCTFE-MSV 

: CHOS098 SBS 

DL RL Units 

0.46 7.S mgJkg 
2.5 17.5 mgJkg 

0.20 2 mgJkg 
0.20 2 mgJkg 
0.30 2 mglkg 
2.2 5.8 mgJkg 
5.0 17.5 mgJkg 

0.02 0.03 mglkg 

12 12 mgJkg 

Percent% Acceptable LImits -

98.8 (36.0 - 114.) 
75.4 (23.0 - 120.) 
131. (51.8 - 135.) 
lOS. (70.0 - 121.) 
lOS. (70.0 - 121_) 
94.4 (74.7 - 118.) 
94.4 (74.7 - 118_) 
95.6 (81.0 -117.) 
95.6 (81.0 -117.) 

Laboruory Certmcatlons 

S'TA11l GEL EPI 
FL ES71S6JS7294 ES7472187458 
NC 233 
SC 10121) 10582 
TN 02934 
VA 00151 
WI 999Ssno 

Page 200 

DF Analyst Date Time Batch M C 

1.0 JSS 08(]2J95 1230 71339 5 2 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 BBJ OS/24,95 1824 71296 6 2 

1.0 CAM OS(]2J95 1130 71459 7 2 

CPU OS/24,95 1430 71625 4 
DVW OS/19,95 1010 71339 8 
BBJ 08(]2J95 1600 71296 6 

I Bromofluorobenune BTEXJNAP-8260 110. (80.0 - 120.) 
Dibromofluoromethane BTEXJNAP-8260 116. (80.0 - 120.) 
Toluene-d8 

I 

BTEXJNAP-S260 106. (80.0 - 120.) 

POBox 30712 • Charleston. SC 29417 '(803) 556-8171 • Fa.< (S03) 766-1178 .9508388-03. -.. 
" • .; Pnnt.:u, In r..:.:~ ~!.:u pa~r 
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" F/L GENERAL ENGINEERING LABORATORIES 
. .-
7~ - .f' 

O.\>..jTOR\~;'· 

,Heelll1g lO£!ay',\ Ileed.\ wllh ([ Vl,\I(lIljor {01Il()rr(}\~. 

CERTIFICATE OF ANALYSIS 

Clienc Bechtel 

PO Box 350 

Comacc 
Project Description: 

OakRidge, Tennessee 37831-<)350 

Ms. Lori Ken .. 
Charleston/CH 

cc: BECHOO594 Repon Date: October 06, 1995 

SamplelD 

M=Method 

Ml 
M2 
M3 
M4 
M5 
M6 
M7 
M8 

c.. _ Container Lab, Container ID 

Cl 9508388-<)3.02 
C2 9508388-<>3.01 

'1otes: 
The qua!ifi= in this report are defined as follows: 

: CH08098 SBS 

Method-Description 

EPA 8240 extended 
EPA 8260 
EPA 3550 
EPA 8270 
EPA60lOA 
EPA 7471 
EPA 9071 
EPA 3050 

Reference ID 

CH0809801 
CH0809802 

J indicates Jnsence of analyte between DL (Detect Limit) and RL (Repan Limit) 
LJ indicates presence of analyte < DL (Detect Limit) 

Data reponed inmasshnass units is reponed as 'dry weight'. 

This data report has been prepared and reviewed 
in accordance with General Engine<ring Laboratories 
standard operating procedures. Please direct 

any questions to your Project Manager, Valerie Davis at (803) 769-7391. 

I c;~ti'~ 
IAnalylical Repon S . t 

Laboruory Cerunc:auons 

STATE GEL EPI 
FL E87156JS7294 ES7472/874Sg 
NC 233 
SC 10120 10582 
TN 02934 
VA 00151 
WI 999SSD9 

Page 30f3 
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.n. 
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GENERAL ENGINEERING LABORATORIES 
IHe(!(lIlg [{)d£lY'5 lIeet/., \luh (/ \'1.\/011 Jor {()11l0rrm\', 

CERTIFICATE OF ANALYSIS 

Clien" BecJuel 
PO Box 350 

C=" 
Project Description: 

OakRidge, Tennessee 37831'()350 
Ms. Lori Keller 
Charleston/CH 

ce: BECHOO594 Repon Date: October 06, 1995 

Parameter 

r olatlle Organics 

SampleID 
LabID 
Maaix 
Date Collected 
Date Received 
Priority 
Collector 

Qualifier Result 

BTEX and NaphtJuJi.etu! - 6 items 
B~ U 12 

:benune U 12 
/><aphrhalene U 12 
Toluene U 12 
meta- and para-Xylones U 12 
onho-Xylc:ne U 12 

Organic Prep 
Evaporative Loss@ 105 C 17 

Surrogate Recovery 

Bromofluorobenz.ene 
DibromofluoromethBIle 
T oluc:ne-d8 

Test 

BTEXiNAP-8260 
BTEXiNAP-8260 
BTEXiNAP-8260 

: 9508388'()3 RAO CH08098 SBS 
: 9508388-12 
: Soil 
: 08/14/95 
: 08/15/95 
: Routine 
: Client 

Percent% 

106. 
102. 
99.5 

DL 

1 
1 
1 
1 
1 
1 

1 

RL Units 

12 ugJkg 
12 ug/kg 
12 ugJkg 
12 ug/kg 
12 ug/kg 
12 ug/kg 

1 Wt% 

Atteptable Limits 

(80.0 - 120.) 
(80.0 - 120.) 
(80.0 - 120.) 

LabonlGry Ca1UIcaUons 

STAn: OEL £PI 
FL £&1156i1m94 £87=458 
NC 233 
SC 10121) 10582 
TN 02934 
VA oom 
wr 9msm 

Page 10e2 

DF Analyst Dote Time Batch M C 

1.0 TLD 08(29/95 1856 71823 1 1 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 DDT 08/19/95 1000 71919 2 N 

1----------------------------------------------------------------------------M=Method 

I 
Ml 
M2 

I C = Container 

Cl 

I 
I 
I 

Lab. Container ID 

9508388-12.01 

Method-Description 

EPA 8260 
EPA 3550 

Reference ID 

CH0809801 

POBox 30712 • Charle"on. SC 29417 • (803) 556-8171 • Fax (803) 766-1178 *9508388-12* 
~ 
".: Pr1l1kd .>111":l'\,,:i<.'11 1'.11101:1 
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GENERAL ENGINEERING LABORATORIES 
LaboratorJ CutUlcatioas 

~ATI! GEL EPI 
{\tIeering rodl/y's lIt!ed.\ \I'll" a l/LSUJIl j(Jr tonwrroa. 

FL EI71S6(d7294 E87472/S74S8 
NC 233 
SC 10120 10582 
TN 02934 

________________________ ~C=E=R~'l'~Th~I~C~A~T~E~O~F~A~N~A=L~Y~S=IS~ ______ ~~~A __ ~:~~----__ 

Bechtel 
PO Box 350 

Contact: 
Oak Ridge, Tennessee 37831-0350 
Ms.Lori~e: 

Project Description: CharlestonlCH 

cc: BECHOO594 Repon D8Ie: October 06, 1995 

SampieID : 9508388-03 RAO CH08098 SBS 

C = Container Lab, Container m Referenoem 

'Iores: 
lbe qualifiers in this report are defined as follows: 
J indicates presence of analyte between DL (DeteCt Limit) and RL (Repon Limit) 
U indicates presence of anaIyte < DL (Detect LDnit) 

D~ reponed in mass/mass units is reponed as 'dry weigbt'_ 

This data report has been prepared and reviewed 
in accordance with General Engineering Laboratories 
standard operating procedures. Please ctirect 
any quos your Project , Val 

J 

I 

03) 769-7391_ 

I 
POBox 30712 -Churleston. SC 29417 • (803) 556-8171 • Fa., (803) 766-1178 "9508388-12. 

no ".J Pnmcll :111 rCC\l.kd p:lpcr 

Page 20f2 
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GENERALENGINEERINGLABORATORffiS 
Meefll1g todm"'~ needs with a vision for 101l/0/.,.OH. 

CERTIFICATE OF ANALYSIS 

Bechtel 

PO Box 350 

Coruacc 
Project Description: 

OakRidge, Tennessee 37831-0350 

Ms. Lori Keller 
Charleston/CH 

cc: BECH00594 

SampleID 
LabID 
MIllrix 
Dauo Collected 
Dauo Received 
Priority 
Collector 

Repon Date: Ocrober 06, 1995 

: CHOB098 SBS 
: 9508388-03 
: Soil 

: 08/14195 
: 08/15195 
: Routine 
: Client 

Parameter Qualifier Result DL RL Units 

,olatlle Organics 
.Trichlorotrifluoroethane J 2 
BTEX and NaphtiUJJ.ne - 6 items 
Ben7.-ue U 12 
E zen. U 12 
N. J.,... J 0.7 
Toluene J 2 
meta- and para-Xylen .. J 0.8 
,ortho-Xylen. J 0.7 
)rganic Prep 
Evaporative Loss@ 105 C 17 
1.xtractable Organics 
Polynuclear ArOmalic Hydrocarbons -16 items 

12 

1 
1 
1 
1 
1 
1 

1 

12 

12 
12 
12 
12 
12 
12 

1 

ug/kg 

ug/kg 
ugikg 
ug/kg 
ugJkg 
ugJkg 
ugJkg 

wt% 

Labora'orr CerlincaUons 

STArE GEL EPI 
FL E87156/87194 El7472187458 
NC 233 
SC 10120 10582 
TN 02934 
VA 00151 

,,,,..-.WT 9998sna 

Page lof3 

DF Analyst Date Time Batch M 

1.0 SME 08/24195 1944 71666 1 

1.0 TLD 08/28195 1105 71823 2 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 DDT 08/19195 1000 71274 3 

C 

1 

N 

2 

Acenaphthene U 390 200 
200 
200 
200 
200 
200 

200 
200 
200 
200 
200 
200 
200 
200 
200 
200 

390 ugJkg 1.0 rCB 08/26195 0239 71625 4 2 
Acenaphthylene 
AruIJnccne 
Benzo(a}anthracene 
Benzo(a)py=le 

Benzo(b )fluoranthcne 
Benzo(ghi)perylen. 
Benzo(k)fluoranth.,... 
Chrysene 

Dibenzo(a,h)amhraccne 
Fluoranthene 

~-~-c,d)pyrene 
r-ene 

U 390 390 ugJkg 1.0 
U 390 390 ug/kg 1.0 
U 390 390 "Ug/kg 1.0 
U 390 390 ugJkg 1.0 
U 390 390 ugJkg 1.0 
U 390 390 ugJkg 1.0 
U 390 390 ugJkg 1.0 
U 390 390 ug/kg 1.0 
U 390 390 ugikg 1.0 
J 43 390 ugJkg 1.0 

U 390 390 ugJkg 1.0 
U 390 390 ugikg 1.0 
U 390 390 ugikg 1.0 
J 110 390 ug/kg 1.0 
J 110 390 ugikg 1.0 

I ~IDIIIIIII~~ 
POBox 30712 'Charleston. SC 29417 '(803) 556-8171 'Fox (803) 766-1178 .9508388-03. 

no 
... : Pnmotu lin r~~'\ d~J pa~r. 

Ii" t.., ":t 

m~ IIII 

3-/0 



GENERAL ENGINEERING LABORATORIES 
IV/eermg tod£lY·.1 needs Ivirh II vlsumjor tomorrow. 

CERTIFICATE OF ANALYSIS 

Client: 

Contact: 
Project Description: 

Bechtel 
PO Box3S0 
OakRidge, Tonnessee 37831-1>3S0 
Ms. Lori Keller 
Charlesum/CH 

cc: BECHOOS94 ReponDate: October 06, 1995 

SampleID 

Parameter QualHIer Result 

Metals Analysis 
Silver U 0.46 
Arsenic U 2.5 
Barium 13.5 
Cadmium U 0.19 
0Ir0mium g.6 
Lead 5.9 
Selenium U 4.9 
Mercury 0.09 

G I Chemlstry 
.ec. Petro. Hydrocarbons 342 

The following prep procedures were performed: 
GC/MS Base/Noutral Compounds 
ICP 
M=ury 

Surrogate Recovery 

2-Fluorobipheny1 
Nitrobenzeno-<i5 
p-Te:pbenyl-d14 

i l.2-Dichlorootbano-d4 
l,2-Dichloroetban0-d4 
Bromofluarobonzeno 
Bromofluarol>onzeno 
Toluene-<18 
Tolueno-<18 

I Bromofluorol>onzeno 
Dibromofluoromethano 
Toluono-<18 

I 
I 

Test 

M610. 
M610 
M610 
TcrFE-MSV 
TcrFE-MSV 
TcrFE-MSV 
TcrFE-MSV 
TcrFE-MSV 
TcrFE-MSV 
BTEX/NAP-S260 
BTEX/NAP -8260 
BTEX/NAP-S260 

: CHOS09S SBS 

DL RL Units 

0.46 7.S mg/kg 
2.5 17.5 mg/kg 

0.20 2 mg/kg 
0.20 2 mg/kg 
030 2 mg/kg 
2.2 5.S mg/kg 
5.0 17.5 mg/kg 

0.02 0.03 mglkg 

12 12 mg/kg 

Percent% Acceptable LImits -

9S.8 (36_0 - 114.) 
7S.4 (23.0 - 120.) 
131. (Sl.S - 135.) 
lOS. (70.0 - 121.) 
105. (70.0 - 121.) 
94.4 (74.7 - 11S.) 
94.4 (74.7 - 11S.) 
9S.6 (81.0-117.) 
9S.6 (81.0 - 117.) 
110. (80.0 - 120.) 
116. (SO.O - 120.) 
106. (80.0 - 120.) 

Laboruor-y CerIJDcaJJons 

STATE 
FL 
NC 
SC 
TN 
VA 
WI 

GEL 
E87IS6it7294 
233 
10120 
02934 
00151 
999Rsm 

EPI 
EB7472/B7458 

10582 

Page 20D 

DF Analyst Date Time Batch M C 

1.0 JSS OS(22I95 1230 71339 5 2 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 BBJ OS/24/95 1S24 71296 6 2 

1.0 CAM 08(22195 1130 71459 7 2 

CPU OS/24/95 1430 71625 4 
DVW OSI191')5 1010 71339 8 
BBJ 08(22195 1600 71296 6 

25 
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GENERAL ENGINEERING LABORATORIES 

Client: 

Contact: 

.'vleeffllg WdllY'.\ Ileed.\ \l"ult (I VISlOlljO( {Ol/Wrr(}\~. 

CERTIFICATE OF ANALYSIS 

Bechtel 
PO Box 350 
OakRidge, Tonn05see37831-0350 

MJ. Lori Keller 
Project Description: CharI05ron/CH 

"": BECHOO594 Report Date: October 06. 1995 

SampieID 

M=Method 

Ml 
M2 
M3 
M4 
M5 
M6 
M7 
M8 

l atainer Lab. Container ID 

Cl 9508388-03.02 
C2 9508388-03.01 

No ... : 
The qualifiers in this Ieport are defined as fuUows: 

: CH08098 SBS 

Method·Description 

EPA 8240 extended 
EPA 8260 
EPA 3550 
EPA 8270 
EPA6010A 
EPA 7471 
EPA 9071 
EPA 3050 

ReferenceID 

CHOS09801 
CH0809802 

J indica ... presence of analyte between DL (Detect Limit) and RL (Report Limit) 
U indicates presence of anaIyte < DL (Detect Limit) 

Ow. reported in mass/mass 1lIIilS is reported as • dry weight' . 

,This data Ieport has been prepared and reviewed 

lin """"<dance with General Engineering Laborarori05 
standa:d operating procedzJres. Please direct 

~c~:?~:'~-~" 

I 

Laboratory Certincadons 

STATE GEL EPI 
FL EB71S6l87294 E!747lJ!745B 
NC 233 
SC 10120 10582 
TN 02934 
VA 00151 
WI 999'8nO 

Page 30f3 
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GENERAL ENGINEERING LABORATORIES 
IHeelll1g tod£1Y'S need\ Il'lflI (/ l'i.\/()II {or (OIIW!T(}I\'. 

CERTIFICATE OF ANALYSIS 

Clienc Bechtel 

PO Box 350 

Contacc 

Project Description: 

OakRidge, Termess .. 37831-0350 

Ms. Lori Keller 
CharlestoniCH 

cc: BECH00594 Report Date: October 06, 1995 

Parameter 

Volatile Organics 

SampleID 
LabID 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Quallller Result 

BTFX and Naphlhalmt: • 6 ilems 

Benzene 
F =-
~ .lone 
Toluene 
meta· and para·Xylenes 
ortlto·Xylene 

Organic Prep 
Evapotative Loss @ 105 C 

Surrogate Recovery 

I 
Bromofluorobenutte 
Dibromofluoromethane 
Toluene-d8 

U 12 
U 12 
U 12 
U 12 
U 12 
U 12 

17 

Test 

BTEX/NAP·8260 
BTEX/NAP·8260 
BTEX/NAP·8260 

: 9508388-03 RAO CH08098 SBS 
: 9508388·12 
: Soil 
: 08/14/95 
: 08/15/95 
: Routine 
: Client 

Percent'll> 

106. 
102. 
99.5 

DL 

1 
1 
1 
1 
I 
1 

1 

RL Units 

12 ug/kg 
12 ug/kg 
12 ug/kg 
12 ug/kg 
12 ug/kg 
12 ug/kg 

1 wt% 

Acceptable Limits 

(80.0 • 120.) 
(80.0.120.) 
(80.0. 120.) 

Laboratory Cert1f1c:atJons 

STATE GEL EPI 
FL Ei7156=~ E!7472%145. 
NC 233 
SC 10120 1as.2 
IN 02934 
VA 00151 
WI 99918719 

Page lof2 

DF Analyst Date Time Batch M C 

1.0 TLD 08/29/95 1856 71823 I 1 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 DDT 08/19/95 lOOO 71919 2 N 

1----------------------------------M=Method 

1 

Ml 
M2 

I C = Container 

I 
I 
I 

Cl 

Lab. Container ID 

9508388·12.01 

Method·Description 

EPA 8260 
EPA 3550 

Reference ID 

CH0809801 

IlImml\1 
PO Box 30712 'Charle"on. SC29417 '(803)556·8171 'Fax (803)766·1178 *9508388.12* o Pr!UI~'t! .1!111.'\:~~·kd !,:L~I 
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addition, the future site worker scenario assumed continuous exposure to surface soil conditions. 

Groundwater was formally assessed for the site worker and hypothetical site resident ingestion 

pathway. Table 6.2.2.7 justifies exposure pathways assessed in this HHRA. 

Exposure Point Concentrations 

More than 10 surface soil samples were analyzed; therefore, UCLs were calculated, and the 

lesser of the maximum reported concentrations or the calculated UCLs was used as the EPC for 

each COPC in Table 6.2.2.8. Because there are fewer than 10 groundwater monitoring wells 

at SWMU 13, the maximum concentration reported for groundwater COPCs was used as the 

EPC for the groundwater pathway. 

SoU 

Table 6.2.2.8 presents the EPCs used in this HHRA for SWMU 13. Tables 6.2.2.9 and 

6.2.2.10 present the CDIs calculated for the incidental ingestion and dermal contact exposure 

pathways, respectively. 

Groundwater 

Table 6.2.2.11 presents exposure estimates for ingestion of shallow groundwater. 

6.2.2.4 Toxicity Assessment 

Toxicity assessment terms and methods are discussed in Section 6.1.4 of this report. 

Toxicological risk information is summarized in Table 6.2.2.12, and toxicological profIles are 

presented below for COPCs identified in Section 6.2.2.2. 

Polyaromatic hydrocarbons include the following COPCs: (e,£Q''') 

Benzo(a)anthracene 

Benzo(b )fluoranthene 

6-247 

TEF 0.1 

TEF 0.1 
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Dibenz(a,h)anthracene 

Benzo(k)fluoranthene 

~ Benzo(a)pyrene 

• Indeno(1,2,3-cd)pyrene 

Chrysene 

TEF 

TEF 

TEF 

TEF 

TEF 

1.0 

0.01 

1.0 

0.1 

0.001 

Some PAHs are toxic to the liver, kidney, and blood. However, the toxic effects of the PAHs 

above have not been well-established. There are no RIDs for the PARs above due to a lack of 

data. All PAHs listed above are classified by USEPA as B2 carcinogens, and their 

carcinogenicity is addressed relative to that of BAP, having an oral SF of 7.3 (mg/kg-day)·l. 

TEFs, also set by USEP A, are multipliers that are applied to the detected concentrations, which 

are subsequently used to calculate excess cancer risk. Most carcinogenic P AHs have been 

~lassified as such due to animal studies using large doses of purified P AHs. There is some 

.LOubt as to the validity of these listings, and the SFs listed in USEPA's RBC Table are 

provisional. However, these PAHs are carcinogens when the exposure involves a mixture of 

other carcinogenic substances (e.g., coal tar, soot, cigarette smoke, etc.). As listed in IRIS 

(search date 6/28/95), the BAP is classified B2 based on insufficient human data specifically 

linking it to a carcinogenic effect. However, mUltiple animal studies in many species 

demonstrate BAP to be carcinogenic following administration by numerous routes. 

BAP has produced positive results in numerous genotoxicity assays. At the June 1992 CRAVE 

Work Group meeting, a revised risk estimate for BAP was verified. This section provides 

information on three aspects of the carcinogenic risk assessment for the agent in question, the 

USEPA classification, and quantitative estimates of exposure. The classification reflects a 

weight-of-evidence judgment of the likelihood that the agent is a human carcinogen. The 

quantitative risk estimates are presented in application of a low-dose extrapolation procedure and 

is presented as the switching per mg/kg-day. The unit risk is the quantitative estimate in terms 

f either risk per ",g/L drinking water or risk per ",g/m3 air breathed. The third form in which 

6-248 
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Building 2505 OWS 

Operation 
Building 2505 is a vehicle maintenance and wash bay with grease pit. Building 2505 was 
constructed in 1960 with some minor improvements made in 1982 and 1989. The vehicle 
maintenance wash bay and grease pit were added in 1993. The area is equipped with a 
drainage system and collection sump pumped to an 800 gallon oil water separator. Waste 
oil from the separation process is stored in a 275 gallon AST. No other piping was routed 
to this tank. 

Sample and Analysis 
No investigation ofthis area has been done by the Petroleum program. 

The IR program sampled this area as part of the SWMU 161 investigation. Soil samples 
were taken in and around the waste oil tanks. Representative samples were analyzed for 
VOC, SVOC, metals, cyanide, pesticides, and PCBs and reported at DQO Level III. No 
exceedances were noted in surface soil samples. A monitoring well is installed adjacent 
to the OWS approximately 5' on the upgradient side had two exceedances of aluminum 
in four quarters of sampling. 

Recommendations 
Because of the function ofthe tank was to receive wastes from the vehicle 
maintenance facility it is likely that both petroleum constituents and solvents were 
discharged to the OWS. The current site assessment has failed to identify any soil 
and groundwater contamination near the waste oil tank. Based on the 
characterization accomplished to date, the Navy does not recommend additional 
sampling and analysis. This site is contained within an area that defined as 
SWMU 161 ofthe Zone K RFI. Any further assessment and remediation should 
be undertaken concurrent with that planned for the SWMU 161.. 
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10.1 SWMU 161, Vehicle Maintenance Shop, Naval Annex 2 

SWMU 161 consists ofa gravel parking lot, a vehicle maintenance and wash bay with grease pit, 3 

and Building 2505 (Figure 10.1.1). Building 2505 was constructed in 1960; some minor 4 

improvements were made in 1982 and 1989. The vehicle maintenance and wash bay and grease 5 

pit were added in 1993. This area is equipped with a drainage system and collection sump pumped 6 

to an 800- gallon oil-water separation unit. Waste oil from the separation process is stored in a 7 

275 gallon AST. The Marine Corps has used the facility as a vehicle maintenance shop since the 8 

Navy took possession of the building from the Air Force in 1981. It is probable that the Air Force 9 

used the facility in a similar manner. IO 

II 

The gravel parking area adjacent to the south side of building is periodically occupied by heavy 12 

equipment such as backhoes and trucks. The parking area is stained with oil in places. Waste oil 13 

from the oil-water separation process was stored in fifteen 55-gallon drums on pallets during the 14 

Phase I site assessment. 15 

16 

According to the SWMU 161 RFA report water from the oil-water separator is discharged into 17 

the Naval Annex storm sewer. Based on a records review, it was determined that water from the 18 

separator discharges to the sanitary sewer system. Before the wash bay roof was constructed, the 19 

oil-water separator's contents would have overflowed into the storm water drainage system during 20 

heavy precipitation. The site's CSI status is justified by evidence of past releases to the storm 21 

water drainage system, the presence of the oil-water separator and associated sump and tank, the 22 

use of solvents to clean automotive parts, along with the presence of stained gravel/soil in the 23 

parking area. 24 

25 

10.1.1 
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Materials of concern identified in the approved final RFI work plan for SWMU 161 were solvents, 

metals, and petroleum products. Potential receptors are current and future site users involved in 2 

invasive activities. 3 

4 

To fulfill CSI objectives and confirm the presence of any contamination from onsite activities, soil 5 

and groundwater were sampled in accordance with the approved final RFI work plan and Section 3 6 

of this report. 7 

8 

10.1.1 Soil Sampling and Analysis 9 

Soil was sampled in one event at SWMU 161 from the locations shown on Figure 10.1.1. The 10 

fmal RFI work plan proposed collection of eight soil samples from the upper-interval (0 to 1 foot) 11 

and eight for the lower-interval (3 to 5 feet) for the SWMU 161 investigation area. All proposed 12 

samples were collected. First-round samples were submitted for analysis at DQO Level III for 13 

VOCs, SVOCs, metals, pesticides, PCBs, TPH, and cyanide. One duplicate was collected from 14 

boring 161SB02's lower-interval and submitted for Appendix IX analyses at DQO Level IV. 15 

Table 10.1.1 summarizes soil sampling for SWMU 161. 16 

Note: 
() 

Sampling 
Rouod 

1 

Standard Suite 
Appendix IX 

Sampling 
Date 

11120196 

Table 10.1.1 
SWMU161 

Soil Sampling Summary 

Samples 
Collected 

Upper - 8(8) 
Lower - 8(8) 
Duplicate - 1 

Sample 
Analyses 

Standard Suite, TPH 
Standard Suite, TPH 
Appendix IX, TPH 

Parentheses indicate number of samples proposed in the RFI Work Plan. 
VOCs, SVOCs. metals, cyanide, pesticides and PCBs at DQO Level III. 

Comments 

Standard Suite. plus hex-chrome, dioxins. herbicides, and OP pesticides at DQO Level IV. 

10.1.2 

17 
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Organic compound analytical results for soil are summarized in Table 10.1.2. Inorganic analytical 2 

results are summarized in Table 1O.l.3. Table 1O.l.4 summarizes all analytes detected in soil at 3 

SWMU 161. Analyte concentrations which exceeded their screening concentrations (the 4 

applicable residential soil RBC or SSL and, when available, the associated background 5 

concentration) are listed in bold type. Appendix F is a complete analytical data report for all 6 

samples collected in Zone K, including SWMU 16l. 7 

Parameter 
Sample 
Interval 

Volatile Organic Compounds 

Detection 

Table 10.1.2 
SWMU 161 

Organics Detected In Soil (ug/kg) 

Detection 
Range Mean 

RBC (upper) 
SSL (lower) 

(16 Samples collected, 8upper-interval, 8 lower-interval, 1 lower-interval sample duplicated) 

Acetone Upper 018 ND ND 780,000 
Lower 218 7.0-8.0 7.5 8,000 

1,2 Dlchloroethane Upper 018 ND ND 7,000 
Lower 118 400 4.00 10 

Semivolatile Organic Compounds 
(16 samples collected, 8 upper-interval, 8 lower-interval, 1 lower-interval sample duplicated) 

Dj-n-butylphthalate Upper 018 ND ND 780,000 
Luwer 118 100 100 2,300,000 

PesticideslPCBs 
(16 samples collected, 8 upper-interval, 8 lower-interval, 1 lower-interval sample duplicated) 

4,4' - DDE Upper 318 4.30 - 6.83 5.55 1,900 
Luwer 018 ND ND 27,000 

4,4-DDT Upper 218 10.80 - 13.50 12.15 1,900 
Lower 018 ND ND 16,000 

Total Petrolemn Hydrocarbons - Diesel Range Organics (mglkg) 
(16 Samples collected. 8 upper-intenal. 8 lower-interval. 1 lower-interval sample duplicated) 

TPH-DRO 

Dioxin (og/kg) 

Upper 
Lower 

218 
218 

11.8 - 314 
8.3 - II 

(1 lower-interval duplicate sample) 

TCDDTEQ 

Noles: 
a 
)'glkg 
nglkg 
NA 
ND 

Upper 
Luwer 

010 
III 

NA 
.4637 

Charleston Naval Complex project screerung level. 
Micrograms per kilogram 
Nanograms per kilogram 
Not apphcable/not available/not analyzed 
Not detected/not determined 

10.1.5 

162.9 
9.65 

NA 
.4637 

100" 
100" 

4.3 
1.600 

Number of Samples 
Exceeding RBCs 01" SSL 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

I 
o 

NA 
o 

R 
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Table 10.1.3 
SWMU 161 

Inorganics Detected In Soil (mglkg) 

Nwnber of Samples 
Exceeding: RBC& 

Background (upper) or 
Sample Detection Detection Background RBC (upper) SSL& 

Parameter Intervalal Fr!;9uency Range Mean Concentration SSL {!owerl Back~ound {!ower} 

[norganics 

16 Saml!les CoUectedj 8 Ul!~r-intervall 8 Lower-interval l and One Lower-interval DUl!licate 

Aluminum Upper 8/8 5130 6630 5,963 11,200 7800 0 

Lower 8/8 2750 5470 4,134 10,500 560,000 0 

Arsenic Upper 8/8 0.69 1.9 1.0 3.00 0.43' 0 

Lower 4/8 041 0.73 0.56 1.98 15 0 

Barium Upper 8/8 5.5 16.8 10.0 25.6 550 0 

Lower 8/8 1.8 7,5 3.3 6.83 820 0 

Beryllium Upper 6/8 0.03 0.07 0.05 0.11 16 0 

Lower 1/8 0.03 0.03 0.12 32 0 

Cadmium Upper 1/8 0.11 011 0.13 3.9 0 

Lower 0/8 ND ND •• 4 0 

Calcium Upper 8/B 2490 67400 16,719 NA NL NA 

Lower 8/8 64.8 22700 3,742 NA NL NA 

Chromium Upper 8/8 3.5 5.6 4.6 B.4 23 0 

Lower 818 3.1 4.7 3.8 8.76 19 0 

Cobalt Upper 418 0.11 1.5 0.6 0.34 470 0 

Lower 7/8 0.17 0.42 0.31 0.62 990 0 

Copper Upper 7/8 0.27 1.5 0.9 3.86 310 0 

Lower 7/8 0.23 088 0.41 0.34 5,600 0 

Iron Upper 8/8 2470 3250 2,864 7060 2300 0 

Lower 818 421 1710 990 5130 NL 0 

Lead' Upper 818 2.6 19.5 8.6 39.6 400' 0 

Lower 8/8 2 !O 3 6.43 400' 0 

Magnesium Upper 8/8 111 1220 381 NA NL NA 

Lower 8/8 23.5 519 124 NA NL NA 

Manganese Upper 8/8 5.6 58.4 18.5 26.4 160 0 

Lower 8/8 3.2 25.6 6.6 5.93 480 0 

Mercury Upper 118 0.15 0.15 •• 2.3 0 

Lower 018 ND ND •• 1.0 0 

10.1.6 



Parameter 

Nickel 

Potassium 

Selenium 

Silver 

SodIum 

VanadIUm 

Zinc 

Notes: 
a 
b 
•• 
NA 
ND 
NL 
mg/kg 
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Table 10.1.3 
SWMU 161 

[norganies Detected In Soil (mg/kg) 

Number of Sample.<; 
Exceeding: RBC& 

Background (upper) or 
Sample Detection Detection Background RBC (uppe.) SSL& 

IntervaJaJ Fr~uenc:r Range Mean Concentration SSL Qower2 Background Qower} 

Upper BIB 1.3 3.6 2.2 1.10 160 0 

Lower B/8 0.B1 2.1 1.9 2.64 65 0 

Upper 8/B 33.3 246 94 NA NL NA 

Lower 8/B 11.2 100 42 NA NL NA 

Upper 118 0.44 0.44 0.84 39 0 

Lower 0/8 ND NA 0.52 2.60 0 

Upper liB 0.25 0.25 0.44 39 0 

Lower 0/8 ND ND 0.42 11 0 

Upper 8/8 1B.2 5B.5 30.4 NA NL NA 

Lower B/8 12.1 36 22 NA NL NA 

Upper 8/8 6.6 B.4 1.6 15.8 55 0 

Lower B/8 2.2 1.6 4.4 12.2 3,000 0 

Upper 118 5 5 14.B 2,300 0 

Lower 0/8 ND ND •• 6,200 0 

RBC for arsenic as a carcinogen. 
RBC not avaIlable for lead. USEPA residential soil cleanup level used for comparison (OSWER Directive 9355 4-12). 
Number of nondetects prevented determination of reference concentratlOn . 
Not applicable/not available/not analyzed 
Not detected/not determined 
Not listed 
Milligrams per kilogram 

10.1.7 
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Table 10.1.4 
SWMU 161 

Analytes Detected in Surface and Subsurface Soil 

Soil-to-
Residential Groundwater 

Surface RBC Surface Subsurface SSL Subsurface 
Parameter Location Cone. (TIIQ=O.I) Background Cone. (DAF=10) Background 

Volatile Orgamc Compounds (uglkg) 

1,2-Dichloroethane 1615BOO4 NO 7.000 NA 4 10 NA 

Acetone 161SBOO2 NO 780.000 NA 8 8.000 NA 
161SBOO6 NO 7 

Semivolatlle Organic Compounds W.g!kg} 

Di-n-burylphthalate 1615B005 NO 780.000 NA 100 2,300,000 NA 

Pesticides/PCBs (ffglkg) 

4,4·00E 1615B005 4,3 1,900 NA NO 27,000 NA 
161SBOO6 6,83 NO 
161SB008 5.51 ND 

4,4-00T 161SB006 10.8 1,900 NA NO 16,000 NA 
161SB008 13.5 ND 

Dioxin Compounds (ng/kg) 

TCOOTEQ 161SB002 NT 43 NA 0 1,600 NA 

1234678-HpCOO 161SB002 NT 430 NA 4.97 110,000 NA 

OCOO 161SB002 NT 4,300 NA 414 1,100,000 NA 

TPH-ORO (mg/kg) 

Diesel 1615B005 NO 100 NA 8.3 100 NA 
161SBOO6 11.8 11 
161SBOO7 314 NO 
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Parameter Location 

Inorganics (mglkg) 

Aluminum (AI) 161SBOOI 
161SBOO2 
161SBOO3 
161SBOO4 
161SBOO5 
161SBOO6 
161SBOO7 
161SBOO8 

Arsenic {As) 161SBOOI 
161SBOO2 
161SBOO3 
161SBOO4 
161SBOO5 
161SBOO6 
161SBOO7 
161SBOO8 

Barium (8a) 161SBOOI 
161SBOO2 
161SBOO3 
161SBOO4 
161SBOO5 
161SBOO6 
161SBOO7 
161SBOO8 

Table 10.1.4 
SWMU 161 

Analytes Detected in Surface and Subsurface Soil 

Surface 
Cone. 

6,220 
6,000 
5,450 
6,630 
5,970 
5,130 
6,460 
5,840 

0.85 
0.69 
0.7 
1 

0.94 
1.1 
1.1 
1.9 

10.5 
8 

5.5 
9.2 
13.7 
16.8 
7.2 
9.1 

Residential 
RBe 

(THQ-0.1) 

7,800 

0.43' 

550 

10.1.9 

Surface 
Background 

11,200 

3 

25.6 

Subsurface 
Cone. 

2,800 
3,830 
5,470 
4,550 
2,750 
4,680 
4,050 
4,940 

NO 
0.6 
0.5 
NO 
NO 
NO 
0.41 
0.73 

1.8 
2.2 
26 
3.4 
1.8 
4.5 
2.5 
7.5 
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Soil-to­
Groundwater 

SSL 
(DAF= 10) 

560,000 

15.0 

820 

Subsurface 
Background 

10,500 

1.98 

6.83 
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Parameter 

Beryllium (Be) 

Cadmium (Cd) 

CalCium (Ca) 

Chromium (Cr) 

Location 

1618BOOI 
161SBOO4 
1618B005 
1618BOO6 
1618B007 
1618B008 

1618B008 

1618BOOI 
1618B002 
1618B003 
1618BOO4 
1618B005 
1618B006 
1618B007 
161SB008 

161SBOOI 
161SB002 
161SB003 
161SBOO4 
1618B005 
1618BOO6 
1618B007 
161SB008 

Table 10.1.4 
SWMU 161 

Anatytes Detected In Surface and Subsurface Soil 

Surface 
Cone. 

0.04 
0.06 
0.07 
0.03 
0.04 
0.07 

0.11 

2.490 
7.770 
2.860 
9.390 

31.000 
2.990 
9.850 

67.400 

4.7 
4 

43 
5 

4.5 
3.5 
48 
5.6 

Residential 
RBC 

(!HQ=O.I) 

16 

3.9 

NL 

23 

10.1.10 

Surface 
Background 

0.17 

0.13 

NA 

8.4 

Subsurface 
Cone. 

NO 
NO 
NO 
NO 
NO 
0.03 

NO 

64.8 
2.030 
2.620 
772 
755 
384 
614 

22.700 

3.7 
3 2 
3.7 
3.6 
3.1 
4.4 
4 

4.7 

Soil-to­
Groundwater 

SSL 
(DAF=10) 

32 

4 

NL 

19 

Subsurface 
Background 

0.12 

NA 

NA 

876 



Parameter Location 

Cobalt (Co) 1615BOO1 
1615BOO2 
1615BOO3 
1615BOO4 
1615BOO5 
1615BOO6 
1615BOO7 
1615BOO8 

Copper (Cu) 161SBOOI 
161SBOO2 
161SBOO3 
16159004 
161S900S 
161SBOO6 
161S9007 
161S900& 

Iron (Fe) 161SBOO1 
161SBOO2 
1615BOO3 
1615BOO4 
1615BOO5 
1615BOO6 
1615BOO7 
1615BOO& 

Table 10.1.4 
SWMU 161 

Analytes Detected in Surface and Subsurface Soil 

Surface 
Cone. 

1.5 
ND 
ND 
0.18 
0.17 
ND 
ND 
0.51 

0.94 
0.27 
ND 
0.5 
0.92 
1.3 

0.68 
1.5 

2.830 
2.650 
2.470 
3.090 
2.890 
2.960 
3.250 
2.770 

Residential 
RBC 

(TIIQ-O.l) 

470 

310 

2.300 

10.1.11 

Surface 
Background 

0.34 

3.86 

7060 

Subsurface 
Cone. 

0.42 
0.17 
0.25 
0.4 
ND 
0.22 
0.42 
0.28 

0.28 
0.33 
0.35 
0.23 
0.56 
ND 
0.27 
0:88 

467 
666 
739 

1.480 
421 

1.610 
828 

1.710 
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Soil-to-­
Groundwater 

SSL 
(DAF-I0) 

990 

5600 

NA 

Subsurface 
Background 

0.62 

034 

5130 
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Table 10.1.4 
SWMU 161 

Analytes Detected in Surface and Subsurface Soil 

Soil-to-
Residential Groundwater 

Surface RBe Surface Subsurface SSL Subsurface 
Parameter Location Cone. (THQ=O.I) Background Cone. (DAF=10) Background 

Lead (Pb) 161SBooI 5.B 400' 39.6 2.9 400' 6.43 
161SB002 4.1 2 
161SB003 2.6 2.3 
161SBOO4 6.2 2.5 
161SB005 14.1 2.3 
161SB006 19.5 3 
161SB007 4 2.5 
161SBooB 12.3 10 

Magnesium (Mg) 161SBooi 196 NL NA 23.5 NL NA 
161SB002 219 62.5 
1615B003 III 66.1 
161SBOO4 309 89.3 
161SB005 517 67.2 
161SBOO6 171 95.9 
1615BOO7 304 68.5 
161SBOOB 1.220 519 

Manganese (Mo) 1615BOOI 10.1 160 26.4 3.8 480 5.93 
1615BOO2 10.6 3.2 
1615BOO3 5.6 3.5 
161SBOO4 14 3.8 
161SBOO5 29.5 3.3 
161SBOO6 7.4 5.7 
161SBOO7 12.2 3.7 
161SBOO8 58.4 25,6 

Mercury (Hg) 161SBOO3 0,15 2.3 NA ND NA 

.1 
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Table 10.1.4 
SWMU 161 

Analytes Detected in Surface and Subsurface Soil 

Soil-to-
Residential Groundwater 

Surface RBe Surface Subsurface SSL Subsurface 
Parameter Location Cone. (THQ-O.11 Background Cone. (DAF- 101 BackG!0und 

Nickel (Ni) 16ISBOOI 2.7 160 1.7 0.81 65 2.64 
161SBOO2 1.7 1.4 
161SBOO3 1.3 2.5 
161SBOO4 2.2 2.7 
161SBOO5 2.6 0.89 
161SBOO6 1.4 2.3 
161SBOO7 2 2.2 
161SBOO8 3.6 2.4 

Potassium (lq 161SBOOI 95.8 NL NA 17.2 NL NA 
161SBOO2 60 23.4 
161SBOO3 333 29.6 
16ISBOO4 73.9 49.6 
161SBOO5 124 31.3 
1618BOO6 43.4 39.7 
161SBOO7 77.1 42.1 
161SBOO8 246 100 

Selenium (Se) 161SBOO6 044 39 0.84 ND 2.6 0.52 

Silver (Ag) 161SBOO4 0.25 39 0.44 ND 17.0 0.42 

Sodium (Na) 161SBOOI 275 NL NA 12.7 NL NA 
161SBOO2 27.9 13.3 
161SBOO3 25.5 252 
161SBOO4 27.3 223 
161SBOO5 29.4 15.1 
161SBOO6 18.2 27.1 
161SBOO7 29.1 20.6 
161SBOO8 58.5 36 
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Parameter Location 

Vanadium (V) 161SBOOI 
161SB002 
161SB003 
161SBOO4 
161SBOOS 
161SBOO6 
161SB007 
161SB008 

Zinc (Zn) 161SBOOI 

NoIU: 

Bold concentrations exceed the RBCs, SSL, and the zone background 

Table 10.1.4 
SWMU 161 

Analytes Detected in Surface and Subsurface Soil 

Surface 
Cone. 

7_7 
7 

6.6 
8.4 
7.7 
7.5 
8 

7.7 

5 

Residential 
RBC 

(THQ=O.I) 

55 

2300 

Surface 
Background 

15.8 

14.8 

All background values for Zone K are based on tWice the means of the gTid sample concenlrallons. 

DAF 
NA 
ND 
NT 
RBe 
SSL 
THQ 
~g/kg 
mglkg 
ng/kg = 

DilutIOn attenuation factor 
Not applicable/nol available 
Not detected/not detenmned 
Not taken 
Risk·based concentration 
Soil screening level 
Target hazard quotient 
Micrograms per kilogram 
Mllhgrams per kdogram 
Nanograms per k110gram 

10.1.14 

Subsurface 
Cone. 

2.9 
2.9 
3.6 
6 

2.2 
7.6 
4.3 
6.1 

ND 

Soil-t<r 
Groundwater 

SSL 
(DAF=IO) 

3,000 

6.200 

Subsurface 
Background 

12.2 

NA 
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Two VOCs (acetone and 1,2-dichloroethane) were detected in soil samples collected at 2 

SWMU 161. Neither one exceeded its RBC screening concentration. All VOC detections were 3 

in lower-interval soil samples. 4 

Semivolatile Organic Compounds in Soil 5 

One SVOC (di-n-butylphthalate) was detected ill a lower-interval soil sample collected at 6 

SWMU 161. No SVOCs were detected in the upper-interval soil samples. The concentration of 7 

di-n-butylphthalate was four orders of magnitude less than its RBC. 8 

Pesticides/PCBs in Soil 9 

Two pesticides (4,4'-DDE and 4,4'-DDT) were detected in upper- interval soil samples at 10 

SWMU 161. No pesticides were detected in the lower-interval soil samples. All pesticide 11 

concentrations were below their RBC screening concentrations. 12 

No PCBs were detected in the SWMU 161 soil samples. 13 

Other Organic Compounds in Soil 14 

TPH-Diesel Range Organics (DROs) were detected in two of eight upper-interval and two of eight 15 

lower-interval samples. One TPH-DRO concentraion, 314 mg/kg, which was collected from a 16 

surface soil sample location (161SB007) exceeded the CNC screening level (100 mg/kg). TPH- 17 

DRO concentrations below the screening level were detected in the upper-interval and lower- 18 

interval samples at 161SB006 and the lower- interval sample at 161SB005. 19 

Dioxin was detected in the one duplicate sample. The TCDD TEQ for the dioxin detection was 20 

several orders of magnitude below the RBC screening concentration. 21 

10.1.15 
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Inorganics in Soil 

Several inorganic analytes were detected in SWMU 161 soil samples. Arsenic and iron exceeded 2 

their RBCs. However, ali arsenic and iron concentrations were below their respective surface and 3 

subsurface soil background concentrations. 4 

10.1.3 Groundwater Sampling and Analysis 5 

The fmal RFI work plan proposed the installation of one shallow monitoring well for SWMU 161. 6 

This well (NBCK16100l) was installed adjacent to the oil-water separator in the northeastern 7 

corner of the property (Figure 10.1.1). 8 

This monitoring well was developed in December 1996, and the first round of groundwater 9 

samples was collected from in January 1997 and analyzed for VOCs, SVOCs, metals, pesticides, to 

PCBs, and TPH at DQO Level III. A duplicate sample was also collected from NBCK161001 and II 

submitted for herbicide, dioxin, organophosphorus pesticide, and hexavalent chromium analyses, 12 

in addition to the standard suite of analyses. !3 

Second-round groundwater for SWMU 161 was also analyzed for VOCs, SVOCs, metals, 14 

pesticides, PCBs, and TPH at DQO Level III. Second-round samples were collected by the 15 

CEERD in April 1997. Third-round and fourth-round samples were collected in July and 16 

October 1997, and analyzed for VOCs, SVOCs, metals, cyanide, pesticides, and PCBs. Duplicate 17 

samples were also collected from NBCK161 00 1 during each of these rounds. Fifth-round samples 18 

were collected for dioxins and TSS to confirm the dioxin detection in the first-round duplicate 19 

sample. Filtered and unfiltered samples were analyzed to determine the potential effects of 20 

suspended solids on groundwater dioxin results. Table 10.1.5 summarizes groundwater sampling 21 

at SWMU 161. 22 

10.1.16 
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Sampling Round 

Notes: 
a 
b 

2 

3 

4 

5 

Standard suite 
Appendix IX 

Sampling 
Date 

113t<J7 

4/18/97 

7125197 

10/22/97 

119/99 
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Table 10.1.5 
SWMU161 

Groundwater Sampling Summary 

Wens Sampled 

161001' 

161001' 

161001' 

161001' 

161001 

Sample Analyses 

Standard Suite and TPH 

Standard Suite and TPH 

Standard Suite 

Standard Suite 

Dioxins, TSS 

Comments 

Filtered and unfiltered 
samples taken for dioxins 

Duplicate sample collected and analyzed for Appendix IX parameters and TPH. 
Duplicate sample collected and analyzed for same parameters. 
VOCs, SVOCs. metals. cyanide. pesticides. and PCBs. at DQO Level III. 
Standard Suite plus hex-chrome, dioxins, herbicides, and OP Pesticides at DQO Level IV. 

The monitoring well was installed at 16 feet bgs in the water table aquifer. The well was installed 

as described in Section 3.3 of this report. 2 

10.1.4 Nature and Extent of Contamination in Groundwater 3 

Table 10.1.6 summarizes organic groundwater analytical results and Table 10.1.7 summarizes 4 

groundwater inorganic analytical results for SWMU 161. Table 10.1.8 summarizes all analytes 5 

detected in shallow groundwater at SWMU 161. Appendix F is a complete analytical data report 6 

for all samples collected in Zone K, including those collected at SWMU 161. 7 
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Table 10.1.6 

SWMU 161 
Organics Detected In Groundwater (pg/L) 

Sampling Detection 
Parameter Round Detection Range Mean Tap-water 

Number of Samples 
Exceeding RBC or 

MeL 

Dioxins 

TCOOTEQ First 111 0.0069 NA 0.45/30 o 
Second 011 NA NA NA 
Third NA NA NA NA 
Fourtb NA NA NA NA 
Fifth 011 NO NA 0 

Notes: 
NA Not applicable/not available/not analyzed 

pg/L - Plcograms per liter 

Table 10.1.7 
SWMU161 

[norganics Detected In Groundwater (ug/L) 

Number of 
Samples 

Tap-water Sballow Exceeding Lower 
Detection Detection RECI Groundwater ofRBC or MeL 

Parameter Sam~ling Round Frcguency Ran!!c Mean MCL Background and back~ound 

Inorganics 
(1 Shallow ~oundwater saml!ie collected during each event) 

Aluminum Fir,t (Ian. 97) III 540 540 3,700150 471 I 
Second (April 97) 011 NO ND 0 
Third «Iuly 97) 111 381 381 0 
Fourth (Oct. 97) III 674 674 I 

Banum First (Dec. 95) III 16.4 16.4 260/2,000 31.2 0 
Second (April 97) 111 17.5 17.5 0 
Third «Iuly 97) 111 14.15 14.15 0 
Fourtb (Oct. 97) 111 13.75 13.75 0 

Calcium First (Dec. 95) III 50,300 50,300 NUNL NA NA 
Second (April 97) III 30,800 30,800 NA 
Third «July 97) III 48,600 48,600 NA 
Fourtb (Oct. 97) III 45,750 45,750 NA 

Copper First (Dec. 95) 011 NO NO 15011,000 2.81 0 
Second (April 97) 011 NO NO 0 
Third «July 97) 111 1 7 1.7 0 
Fourth (Oct. 97) 011 NO NO 0 
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Table 10.1.7 
SWMU 161 

Inorganics Detected In Groundwater ~g/L) 

Detection Detection 
Parameter Sam~ling Round Fre~uency Range 

Inorganics 
(1 Shallow ~oundwater samE:le coUected during eacb event) 

Iron FlfSt (Dec. 95) 111 
Second (April 97) 111 
Third «July 97) 111 
Fourth (Oct. 97) 111 

Lead FIrSt (Dec. 95) 011 
Second (April 97) 011 
Third «July 97) 111 
Fourth (Oct. 97) 011 

Magnesium FIrSt (Dec. 95) III 
Second (April 97) III 
Third «July 97) 111 
Fourth (Oct. 97) 111 

Manganese FIrSt (Dec. 95) 111 

Potassium 

Silver 

Sodium 

Zinc 

Notes: 
NA 
NL 
ND 

"giL 

Second (Apnl 97) 011 
Third «July 97) 111 
Fourth (Oct. 97) 011 

First (Dec. 95) III 
Second (April 97) 011 
Third «(July 97) III 
Fourth (Oct. 97) III 

FIrSt (Dec. 95) III 
Second (April 97) 011 
Third «July 97) 011 
Fourth (Oct. 97) 011 

First (Dec. 95) 111 
Second (April 97) 011 
Third «(July 97) 111 
Fourth (Oct. 97) 011 

FlfSt (Dec. 95) 011 
Second (April 97) 011 
Third «July 97) 111 
Fourth (Oct. 97) 011 

Not applicable/not available/not analyzed 
Not Listed 
Not detected/not detennined 
Micrograms per liter 

150 
285 

38.45 
88.1 

ND 
ND 
2.1 
ND 

806 
1,730 
820.5 
685 

6.9 
ND 
1.1 
ND 

985 
ND 

447.5 
650.5 

1.6 
ND 
ND 
ND 

2,185 
ND 

3,380 
ND 

ND 
ND 

26.75 
ND 

Number of 
Samples 

Tap-water Shallow Exceeding Lower 
RBCI Groundwater ofRBC orMCL 

Mean MCL Back~ound' and background 

150 1,100/300 235 NA 
285 NA 

38.45 NA 
88.1 NA 

ND NLlI5 1.94 0 
ND 0 
2.1 0 
ND 0 

806 NUNL NA NA 
1,730 NA 
820.5 NA 
685 NA 

6.9 73/50 9.33 0 
ND 0 
1.1 0 
ND 0 

985 NLlNL NA NA 
ND NA 

447.5 NA 
650.5 NA 

1.6 18/100 NA NA 
ND NA 
ND NA 
ND NA 

2,185 NUNL NA NA 
ND NA 

3,380 NA 
ND NA 

ND 1,100/5,000 NA NA 
ND NA 

26.75 NA 
ND NA 
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Table 10.1.8 
SWMU 161 

AnaJytes Detected in Shallow Groundwater 

1" 2"' 3'" 4" TaJrwater Shallow 
Parameter Location Quarter Quarter Quarter Quarter RBC/MCL Background 

[norganics (j.Lg/L) 
(I Shallow groundwater sample collected during each event) 

Aluminum 161001 539.5 ND 381 673.5 3,700/50 471 

Ranum 161 001 16.35 17.5 14.15 13.75 260/2,000 31.2 

Calcium 161001 50,300 30,800 48,600 45,750 NA NUNL 

Copper 161001 ND ND 1.7 ND 15011 ,000 2.81 

Iron 161001 149.5 285 38.45 88.1 1,100/300 235 

Lead WOOl ND ND 2.1 ND NUI5 1.94 

Magnesium 161001 806 1,730 820.5 685 NA NL/NL 

Manganese 161001 6.85 ND 1.1 ND 73/50 9.33 

Potassium 161001 984.5 ND 447.5 650.5 NUNL NA 

Silver WOOl 1.55 ND ND ND 18/100 NA 

SodIUm 161001 2,185 ND 3,380 ND NUNL NA 

Zrnc 161001 ND ND 26.75 ND 1,100/5,000 NA 

Dioxins (pglL) 

OCDD 161001 6.9 ND ND ND 450INL NA 

Noles: 
p.g/L Micrograms per liter 
pglL Picograms per liter 
NA Not applicable/not available/not analyzed 
ND Not detected/not detemuned 
NL Not listed 

Volatile Organic Compounds in Groundwater 

No VOCs were detected in groundwater samples collected at SWMU 161. 2 

Semivolatile Organic Compounds in Groundwater 3 

No SVOCs were detected in groundwater samples collected at SWMU 161. 4 
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No pesticides or PCBs were detected in the groundwater sample collected at SWMU 161. 2 

Other Organic Compounds in Groundwater 3 

No herbicides, organophosphorus pesticides, or TPH concentrations were detected in the 4 

groundwater samples collected at SWMU 161. One dioxin congener(OCDD) was detected in the 5 

first-round groundwater sample at a concentration of 6.9 pg/L. The TEQ calculated for this 6 

location was 0.0069 pg/L 7 

Inorganics in Groundwater 8 

Several inorganics were detected in each of the four rounds of SWMU 161 groundwater samples. 9 

Only aluminum exceeded its SMCL and background concentrations. Aluminum concentrations 10 

ranged from 381 to 673I1g/L. However, all inorganic detections were below the applicable RBCs 11 

during all groundwater sampling rounds. 12 

10.1.5 Fate and Transport Assessment for SWMU 161 13 

Environmental media sampled as part of the SWMU 161 RFI are surface soil, subsurface soil, and 14 

shallow groundwater. Potential constituent migration pathways investigated for SWMU 161 are 15 

soil-to-groundwater, groundwater-to-surface-water, and emission of volatiles from surface 16 

soil-to-air. 17 

10.1.5.1 SWMU 161 Soil to Groundwater Cross-Media Transport 18 

Tables 10.1. 9 and 10.1.10 compare maximum detected organic and inorganic constituent 19 

concentrations in surface soil and subsurface soil samples to risk -based soil screening levels 20 

considered protective of groundwater. To provide a conservative screen, generic soil screening 21 

levels are used; leachate entering the aquifer is assumed to be diluted by a ratio of 10: 1, with no 22 

attenuation of constituents in soil (DAF= 10). 23 
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Table 10.1.9 
Organic Compounds Detected in Surface Soil, Subsurface Soil, and Shallow Groundwater 
Comparison to Soil to Groundwater SSLs, Tap Water RBCs, and Soil to Air SSLs 
Charleston Naval Complex, Zone K. Naval Annex: SWMU 161 
Charleston, South Carolina 

Maximum Concentration Screening ConcentratIOn· 
501110 Soil to 

Surface Subsurfac ShaJlow GW Tap Water Air 
Parameter 5011 Soil GW SSL RBC SSL 

Volatile Organic Compounds 

Acetone NO 8 NO 8000 3700 IE-Kl8 
1.2-Dichloroethane (EOC) c NO 4 NO \0 012 400 

Semivolatile Organic Compounds 
Di-n-butylphthalate NO 100 NO 2300000 3700 2300000 

PesticidesIPCB Compounds 
4,4'-DDE c 683 NO NO 27000 0.2 NA 
4,4'-DDT c 135 NO NO 16000 0.2 10E-Kl9 

Dioxin Compounds 
2378-TCDD Equivalents (TEQs) NA 0464 00069 1600 a 045 NA 
1234678-HpCDD c NA 4.97 NO 110000 a 45 NA 
OCDO c NA 414 69 1100000 a 450 NA 

TPH - DiestJ Range Organics 
Diesel 314000 11000 NO NA NA NA 

Notes 
Sources of screening concentrations appear in Table 5.6 
Explanations of fate and transport screening procedures appear In Section 6 2 

Ground-
Water Volatll-

Soil Water Leaching Migration tzatlOn 
Unils Units Potential Concern Potential 

U<>KG UQI. NO NO NO 
U<>KG UQI. NO NO NO 

UQKG UQI. NO NO NO 

UQKG UQI. NO NO NO 
U<>KG UQI. NO NO NO 

"QKG PGII. NO NO NO 
"<>KG PGII. NO NO NO 
"QKG PG"- NO NO NO 

UG'KG UQI. NO NO NO 

Frequency and range of detections, average detected concentrations, and number of screening concentration exceedances appear In Tables 10 \.2 and 10 I 6 

a· Calculated soil to groundwater SSL value (See Table 6 x) 
b· Based on surrogate compound, see table 5.6 
C • Carcinogen 
NA . Not availableINot applicable 
NO . Not detected 
RBC· Rlsk·based concentration 

SSL . Soil screemng level 
MGIKG . Milligrams per kilogram 
NGIKG· Nanograms per kilogram 
UGIKG . Micrograms per kilogram 
PGIL - Picognnns per liter 
VOIL - Micrograms per liter 
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Table 10.1.10 
Inorganic Chemicals Detected in Surface Soil, Subsurface Soil, and Shallow Groundwater 
Comparison to Soil to Groundwater SSLs, Tap Water RBCs, Soil to Air SSLs, and Background Reference Values 
Charleston Naval Complex, Zone K, Naval Annex: SWMU 161 
Charleston, South Carolina 

Maximum Concentration Screening Concentration 
Soil to Soil Soil to GW 

Surface Subsurface Shallow GW Background Air Tap Water Background Soil Wate 
Parameter Soil Soil GW SSL Reference SSL RBC Reference Units Units 

Inorganic! 
Aluminum 6630 5470 674 560000 a 11200 NA 37000 471 MG1<G um 
Arsenic c 1.9 0.73 ND 15 3 750 0.045 NA MG1<G um 
Barium 16.8 7.5 17.5 820 25.6 690000 2600 31.2 MG1<G um 
Beryllium 0.07 0.03 ND 32 0.17 1300 73 NA MG'KG um 
Cadmium 0.11 ND ND 3.8 0.13 1800 18 NA MGlKG um 
Chromium (total) 5.6 4.7 ND 19 b 8.76 270 110 NA MGlKO UGIl. 

Cobalt 1.5 0.42 ND 990 a 0.62 NA 2200 NA MG1<G um 
Copper 1.5 0.88 1.7 5600 a 3.86 NA 1500 2.8 MGiKO UGIl. 

Lead 19.5 10 2.1 400 d 39.6 400 15 1.9 MGiKG um 
Manganese 58.4 25.6 6.9 480 a 26.4 NA 730 9.3 M();1(G um 
Mercury 0.15 ND ND I NA to II NA MGiKG um 
Nickel 3.6 2.7 ND 65 2.64 13000 730 NA MGlKG um 
Selenium 0.44 ND ND 2.6 0.84 NA 180 NA MGlKG UGIl. 

Silver 0.25 ND 1.6 17 0.44 NA 180 NA MG1<G UGIl. 

Vanadium 8.4 7.6 ND 3000 15.8 NA 260 0.8 Wi/KG UGll. 

Izinc 5 ND 26.8 6200 14.8 NA 11000 NA MG'<G um 

Notes: 
Sources of screening concentrations appear in Table 5.7 
Explanations cfrate and transport screening procedures appear in Section 6.2. 

Ground- Fugitive 
Water Particulate 

Leaching Migration Inhalation 
Potential Concern Concern 

NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 

Frequency and range of detections, average detected concentrations, and number of screening concentration exceedances appear in Tables 10.1 3 and 10.1.7. 

Background reference values for soil are shown for comparison purposes only. 
Maximum groundwater concentrations are screened against the greater of tap water RBCs or corresponding background reference values to detennine groundwater migra 

a - Calculated soil to groundwater SSL value (See Table 6.4) 
b ~ Assumes hexachrome 
c - Carcinogen 
d ~ USEPA de facto residential soil level 
GW - Groundwater 
NA . Not available!Not applicable 

ND - Not detected 
RBC ~ Risk~based concentration 
SSL ~ Soil screening level 
MGIKG - Milligrams per kilogram 
UGIL - Micrograms per liter 
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No SWMU 161 soil orgamcs or inorganics exceeded their groundwater protection SSLs. 

Therefore, this pathway is considered invalid at SWMU 161. 

10.1.5.2 SWMU 161 Risk-based Groundwater Transport 

2 

3 

Table 10.1.9 and 10.1.10 also compare maximum detected organic and inorganic concentrations 4 

in shallow groundwater samples to risk-based concentrations for drinking water. To provide a 5 

conservative screen, no attenuation or dilution of in groundwater is assumed before comparison 6 

to the relevant standards. 7 

No organics or inorganics in SWMU 161 groundwater exceeded risk-based drinking water 8 

concentrations. As a result, this pathway is not considered valid at SWMU 161. 9 

10.1.5.3 SWMU 161 Soil-to-Air Cross-Media Transport 10 

Table 10.1.9 also compares VOCs detected in SWMU 161 surface soil samples to corresponding 11 

soil-to-air volatilization screening levels. No VOC exceeded its soil-to-air volatilization screening 12 

level. As a result, the soil-to-air migration pathway is not expected to be valid at SWMU 161. 13 

10.1.5.4 SWMU 161 Fate and Transport Summary 

No contaminant fate and transport concerns were identified at SWMU 161. 

10.1.6 

10.1.6.1 

Human Health Risk Assessment for SWMU 161 

Site Background and Investigative Approach 

14 

15 

16 

17 

SWMU 161 is the location of a vehicle maintenance shop at the Naval Annex. Materials released 18 

or disposed at the SWMU, which consists of a vehicle wash bay and an oil-water separator, 19 

include, petroleum products, metals, and solvents. 20 

21 
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During the RFI, eight soil samples were collected from the upper and lower-intervals to identify 

potential impacts from the activities listed above. Surface and subsurface soil samples were 2 

analyzed for VOCs, SVOCs, metals, cyanide, pesticides, PCBs, and TPH. Surface soil data were 3 

used to quantitatively assess soil pathways. One monitoring well was installed in the shallow 4 

aquifer and sampled for the same parameters as soil. Data from the four quarterly sampling events 5 

were used to quantitatively assess groundwater exposure pathways. Sections 10.1.1 and 10.1.3 6 

summarize the sampling effort for SWMU 161 soil and groundwater. 7 

10.1.6.2 COPC Identification 8 

Soil 9 

Based on the screening comparisons described in Section 7 of this RFI and presented in 10 

Table 10.1.11, no COPCs were identified in surface soil samples collected at SWMU 161. 11 

However, diesel range TPH was detected at a concentration exceeding 100 mg/kg in one surface 12 

soil sample at SWMU 161 (161SBOO7). Arsenic was detected in surface soil samples at 13 

concentrations exceeding its RBC, but lower than its background concentration. As a result, 14 

arsenic was eliminated as a COPC based on comparison to its background concentration. 15 

Wilcoxon rank sum test analysis did not result in the inclusion of any parameter that had been 16 

screened out on the basis of background concentration. 17 

Groundwater 18 

Based on the screening comparisons described in Section 7 of this RFI and presented in 19 

Table 10.1.12, no COPCs were identified in four quarters of groundwater samples collected at 20 

SWMU 161. Wilcoxon rank sum test analysis did not result in the inclusion of any parameter that 21 

had been screened out on the basis of background concentration. 22 
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Table 10.1.11 
Chemicals Present In Site Samples 
SWMU 161 - Surface 5011 
Charl.ston Naval Complex, Zone K 
Charleston, South Carolina 

Parameter 

TPH - Diesel Range Organics 
Diesel 

Inorganlcs 
Aluminum (AI) 
ft<rsenic (As) 
Barium (Ba) 
Beryllium (8e) 
Cadmium (Cd) 
Calcium (Ca) 
Chromium (Cr) 
Cobali (Co) 
Copper (Cu) 
Iron (Fe) 
Lead (Pb) 
Magnesium (Mg) 
Manganese (Mn) 
Mercury (Hg) 
Nickel (N.) 
Potassium (K) 
Selemum (Se) 
Silver(Ag) 
Sodium (Na) 
Vanadium (V) 
Zinc (Zn) 

Pesticides 
,4'-DDE 

4,4'-DDT 

Notes: 
Sal - Sample quantitation limit 
RBC - Risk-based concentration 
UGIKG - micrograms per kllogram 
MGlKG - milligrams per kilogram 
NA - Not applicable or not available 

Frequency 
01 

Detection 

2 8 

8 8 
8 8 
8 8 
6 8 
1 8 
8 8 
8 8 
4 8 
7 8 
8 8 
8 8 
8 8 
8 8 
1 8 
8 8 
8 8 
1 8 
1 8 
8 8 
8 8 
1 8 

3 8 
2 8 

Range Average 
01 Detected 

Detection Conc. 

11 8 314 162.9 

5130 6630 5963 
0.69 1.9 1.04 
55 16.8 10 

0.03 0.07 0052 
0.11 0.11 0.11 
2490 67400 16719 

3.5 56 4.55 
0.17 1.5 0.59 
0.27 1.5 0.87 

2470 3250 2864 
2.6 19.5 8.58 
111 1220 381 
56 584 18.5 

0.15 0.15 0.15 
1.3 3.6 2.19 

33.3 246 94.2 
0.44 0.44 0.44 
0.25 0.25 0.25 
18.2 58.5 30.4 
66 8.4 7.58 

5 5 5 

4.3 6.83 5.55 
10.8 13.5 12.2 

Range Screening Concentration Number 
01 Residential Exceeding 

SOL RBC Reference Units RBC Ref 

2.61 2.75 100 NA MGIKG 

NA NA 7800 11200 MGIKG 
NA NA 043 3 MGIKG 8 
NA NA 550 25.6 MGlKG 

0.01 001 16 0.17 MGlKG 
0.02 0.02 3.9 0.13 MGIKG 

NA NA NA NA MGlKG 
NA NA 23 8.4 MGlKG 

0.06 0.065 470 0.34 MGlKG 2 
0.085 0.085 310 3.86 MGIKG 

NA NA NA NA MGIKG 
NA NA 400 39.6 MGIKG 
NA NA NA NA MGIKG 
NA NA 1100 26.4 MGIKG 2 

0025 0.03 2.3 NA MGIKG 
NA NA 160 1.7 MGlKG 6 
NA NA NA NA MGlKG 

0.19 0.205 39 0.84 MGlKG 
009 0.1 39 0.44 MGlKG 

NA NA NA NA MGIKG 
NA NA 55 15.8 MGIKG 

1.85 6.7 2300 14.8 MGIKG 

1.72 1.80 1900 NA UGIKG 
1.72 1.80 1900 NA UGlKG 



Table 10.1.12 
Chemicals Present in Site Samples 
SWMU 161 • Shallow Groundwater 
Charleston Naval Complex, Zone K 
Charleston, South Carolina 

Frequency 

Parameter 

TCOD Equivalents 
DIoxin Equiv. 
OCDD 

Inorganics 
Aluminum (AI) 
Barium (Ba) 
Calcium (Ca) 
Copper (Cu) 
Iron (Fe) 
Lead (Pb) 
Magnesium (Mg) 
Manganese (Mn) 
Potassium (K) 
Silver (Ag) 
Sodium (Na) 
Zinc (Zn) 

Notes: 
Sal· Sample quantitation limit 
RBG· Risk-based concentration 
UGtl - mIcrograms per liter 

of 
Detection 

1 2 
1 2 

3 4 
4 4 
4 4 
1 4 
4 4 
1 4 
4 4 
2 4 
3 4 
1 4 
2 4 
1 4 

NA - Not apptJcable or not ava1lable 

Range 
of 

Detection 

0.0069 0.0069 
6.9 6.9 

304 5 673.5 
13.75 175 

30800 50300 
1.7 1.7 

38.45 285 
2.1 2.1 

685 1730 
1.1 6.85 

447.5 984.5 
1.55 1.55 

2185 3380 
2675 26.75 

Average Range Screening Concentration Number 
Detected of Residential Exceeding 

Conc. SOL RBC Reference Units RBC Ref 

0.0069 0.003 0.003 0.45 NA PG/L 
6.9 3.273 3.273 450 NA PGIL 

506 153 153 3700 NA UG/L 
15.4 NA NA 260 31.4 UGIL 

43863 NA NA NA NA UGIL 
1.7 0.89 4.3 150 NA UGIL 

140 NA NA NA NA UGIL 
2.1 0.89 1.9 15 NA UGIL 

1010 NA NA NA NA UG/L 
4.0 2.2 8.5 73 15.5 UGIL 

694 661 661 NA NA UGIL 
1.6 1.7 3.2 18 NA UGIL 

2783 2500 7500 NA NA UG/L 
26.8 4.6 602 1100 NA UG/L 
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10.1.6.3 Risk Uncertainty 

Soil Screening 

A conservative screening process was used to identify COPCs for SWMU 161. The potential for 

eliminating CPSSs with the potential for a cumulative HI greater than 1 was addressed for 

noncarcinogens through the use of RBCs that were reduced one order of magnitude, equating with 

an HQ of 0.1. For carcinogens, the RBCs are based on a conservative target risk of lE-06. Use 

Combining conservative RBCs with maxium detected concentrations minimizes the likelihood of 

a significant contribution to risk/hazard based on eliminated CPSSs. Of the CPSSs screened and 

eliminated from formal assessment, only arsenic was reported at concentrations exceeding its RBC 

(0.43 mg/kg), but was below its background reference value (3 mg/kg). No other soil constituent 

was reported at a concentration within 10 % of its RBC. 

Groundwater Screening 

The same conservative screening process used for soil was also used for groundwater. Of the 

CPSSs screened and eliminated from formal assessment, none was reported at a concentration 

within 10% of its RBC. 

Background-related Risk 

Arsenic was detected in SWMU 161 surface soil at concentrations exceeding its RBC. This 

2 

3 

4 

5 

6 

7 

8 

9 

\0 

11 

12 

13 

14 

15 

16 

17 

element was eliminated from consideration in the risk assessment, however, based on comparison 18 

to its background concentration. It is not unusual for naturally occurring or background 19 

concentrations of some elements to exceed risk-based concentrations. It is the risk assessment's 20 

function to identify excess risk and/or hazard, or that which exceeds background levels. The 21 

following discusses of the residential scenario risk/hazard associated with background arsenic 22 

concentrations. 23 
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The maximum arsenic surface soil concentration (1. 9 mg/kg) for SWMU 161 equates with an 

ILCR of 6E-06 for the site resident and 7E-07 for the site worker. Projected hazard quotients 2 

were estimated to be 0.09 and 0.004 for the residential child and site worker, respectively. 3 

10.1.6.4 Risk Summary 4 

No COCs were identified in surface soil or four quarters of groundwater samples at SWMU 161, 5 

indicating that there is no threat to human health at SWMU 161 via the surface soil or shallow 6 

groundwater exposure pathways. 7 

10.1.7 Corrective Measures Considerations 8 

For SWMU 161, the upper-interval and lower-soil intervals and shallow groundwater were 9 

investigated. In all, eight soil samples were collected to identify potential impact from activities 10 

conducted at the site. One groundwater monitoring well was installed from which four quarters 11 

of samples were collected. Based on the analytical results and the human health risk assessment, 12 

no COCs were identified as requiring further evaluation through the CMS process for the upper - 13 

soil interval or shallow groundwater. 14 
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2.1 SWMU 161, Vehicle Maintenance Shop, Naval Annex 

Final Zone K Work Plan Addendum 
Charleston Naval Complex 

Revision No: 0 
November 16, 1999 

SWMU 161 consists of a gravel parking lot, a vehicle maintenance and wash bay with grease pit, 2 

and Building 2505 (Figure 2.1). Building 2505 was constructed in 1960; some minor ) 

improvements were made in 1982 and 1989. The vehicle maintenance and wash bay and grease 4 

pit were added in 1993. This area is equipped with a drainage system and collection sump that 5 

connects to an 800 gallon oil-water separation (OWS) unit. Waste oil from the separation process 6 

is stored in a 275 gallon aboveground storage tank (AST). The Marine Corps has used the facility 7 

as a vehicle maintenance shop since the Navy took possession of the building from the Air Force 8 

in 1981. It is probable that the Air Force used the facility in a similar manner. The gravel 9 

parking area adjacent to the south side of the building is periodically occupied by heavy equipment 10 

such as backhoes and trucks. The parking area is stained with oil in places. SWMU 161 was 11 

identified in the RCRA Facility Assessment (RF A) as a site which only required confirmation 12 

sampling. However, since COPCs were detected during the confirmation sampling event, the 13 

scope of the investigation for the SWMU has changed to an RFl. Please refer to Section 10.1 of 14 

the Draft-Final Zone K RCRA Facility Investigation Report for .additional site information. 15 

2.1.1 Previous Field Work 16 

~ 17 

The sampling approach for SWMU 161 was aimed at assessing the OWS and associated AST, 18 

sump, and piping, the garage and parking area, and the storm drainage system. During the initial 19 

phase of the RFI, eight upper (0 to 1 feet below ground surface [ft bgs]) and eight lower (3 to 5 20 

ft bgs) samples were collected and analyzed for volatile organic compounds (VOCs), semivolatile 21 

organic compounds (SVOCs), metals, cyanide, pesticides, Polychlorinated biphenyls (PCBs), and 22 

total petroleum hydrocarbons (TPH) at data quality objective (DQO) Level III to assess the 23 

presence of any soil contamination at the site (Figure 2.1). One lower interval sample (161SB002) 24 

was duplicated and analyzed at DQO Level IV for Appendix IX parameters which included 25 

hexavalent chromium, dioxins, Organophosphorous (OP) pesticides, and herbicides in 26 

2.1.1 
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addition to the parameters listed above. A summary of the soil data set can be found in Section 

10.1.2 of the Draft-Final Zone K RCRA Facility Investigation Report. The data was reviewed with 2 

respect to satisfying the RFI requirement for delineating the nature and extent of contamination. 3 

Soil data gaps that were identified are discussed below. 4 

Groundwater 5 

Well 161001 was installed adjacent to the OWS in the northeastern corner of the property 6 

(Figure 2.1) at 16 ft bgs in the water table aquifer. Samples were collected in five rounds during 7 

the investigation. First and second round samples were analyzed for VOCs, SVOCs, metals, 8 

cyanide, pesticides, PCBs, and TPH at DQO Level III. A duplicate sample was also collected 9 

from 161001 during round one and submitted for Appendix IX (herbicide, dioxin, OP pesticides, 10 

and hexavalent chromium) analyses, in addition to the standard suite of analyses listed above. 11 

Third and fourth-round samples were analyzed for VOCs, SVOCs, metals, cyanide, pesticides, 12 

and PCBs. Duplicate samples were also collected from 161001 during each of these rounds but 13 

only for the same parameters as the primary samples. Fifth-round samples were collected for 14 

dioxins and total suspended solids (TSS) to confirm the dioxin detection in the first-round duplicate 15 

sample. Filtered and unfiltered samples were analyzed to determine the potential effects of 16 

suspended solids on groundwater dioxin results. A summary of the groundwater dataset can be 17 

found in Section 10.1.4 of the Draft-Final Zone K RCRA Facility Investigation Report. 18 

2.1.3 



2.1.2 Data Gaps 

Surface Soil 
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No VOCs, SVOCs, or PCBs were detected in surface soil at SWMU 161. Two pesticides, 4,4-

DDE and 4,4-DDT, were detected at three locations (161SB005, 161SB006, and 161SB008) but 

were well below their respective residential RBCs. TPH was detected in two surface samples at 

locations 161SB006 and 161SB007. Concentrations exceeded the CNC screening criteria of 100 

parts per million (ppm) at location 161SB007. Twenty-one metals were detected in surface soils. 

Arsenic and iron were detected at concentrations exceeding their respective residential RBCs; 

however, these concentrations were below their respective Zone K background concentrations. 

No surface soil samples were analyzed for dioxins. 

Based on a review of the data, possible petroleum contamination from the OWS unit and 

associated tank and piping has not been fully characterized and delineated downgradient of the site. 

Additionally, since no dioxin analysis was performed on surface soil samples and dioxins were 

detected in the subsurface sample 161SB002 and in the groundwater, dioxins analysis will be 

performed at proposed surface soil sample locations. Figure 2.1 presents the distribution of 

2 
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8 
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IO 

II 

12 

IJ 

14 

15 

analytes which exceeded their respective screening levels. These constituents detected at 16 

individual locations are listed in parentheses below the sample identification number at each 17 

location. There were either no COPCs detected or the COPC detections were below their 18 

respective screening levels at those boring locations where no analyte is listed iri parentheses. 19 

Subsurface Soil/Soil Leachability 20 

Two VOCs, acetone and 1 ,2-dichloroethylene (DCE) were detected in subsurface soils. 1,2-DCE 21 

was detected in subsurface sample 161SB004 exceeding the generic SSL based on a dilution 22 

attenuation factor (DAF) of 1. Dioxins and the SVOC, di-n-butylphthalate, were detected in 23 

subsurface samples; however, concentrations were well below their respective SSLs (DAF = 1). 24 

Manganese was detected in the surface sample at 161SB008 exceeding its' generic SSL (DAF = 25 
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1). Additional samples were collected in October 1999 where these exceedances occurred and 

analyzed for metals and VOCs using the Synthetic Precipitation Leaching Procedure (SPLP) and 2 

Total Organic Carbon (TOC) for development of site-specific SSLs according to United States ) 

Environmental Protection Agency (US EPA) soil screening guidance. All soil data will be 4 

reevaluated with respect to the calculated SSLs and additional data gaps may be identified based 5 

on the outcome of the site- specific SSL evaluations. Development of the site-specific SSLs and 6 

subsequent screening for contaminant migration (CM) COCs should be complete by the end of 7 

November 1999. 8 

Shallow Groundwater 9 

The groundwater data was reviewed with respect to analyte detections, comparison to applicable 10 

screening levels, data trends, spatial distribution, and groundwater flow direction. Based on this 11 

evaluation, no groundwater COCs were identified. However, only one well was installed at the 12 

site and no data exist downgradient of the OWS. Based on results of the proposed soil sampling, 13 

additional wells downgradient of the site may be required. 14 

2.1.3 Sampling and Analysis Plan 15 

Table 2-1 summarizes the additional sampling proposed to delineate contaminants exceeding 16 

screening levels at SWMU 161. Three borings are proposed to define the extent of possible 17 

petroleum contamination in the area and downgradient of the OWS. Samples will be collected at 18 

two depth intervals for each boring (0-1' bgs) and (3-5' bgs) and analyed for VOCs at DQO Level 19 

III. Two additional borings will be completed to delineate potential petroleum contamination in 20 

161SBOO7 and investigate the potential of dioxin contamination in site soil. Samples from these 21 

borings will be collected at the two depth intervals discussed above and analyzed for VOCs and 22 

dioxins. Each proposed sampling location is illustrated on Figure 2.1. All sampling procedures 23 

will adhere to the CNC Final Comprehensive RFI Work Plan. 24 

2.1.5 
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Proposed Sampling 
Location 

161SBOO9 - 161SB011 

16lSBOO9 - 16lSBOII 

16lSBOl2 - 16ISB013 

16lSBOl2 - 16lSBOl3 

Matrix! 
Interval 

Soil (0-1' bgs) 

Soil (3-5' bgs) 

Soil (0-1' bgs) 

Soil (3-5' bgs) 

.. 
·;j61SBOI4 -16ISBOI6'·Soil (O-I'bgs)' 

16lSB014 - 161SBOl6 Soil (3-5' bgs) 

'161SB017 -!61SBOI8 . Soil (0-1 '·bgs) 

16ISB017 - 161SBO!8 Soil (3-5' bgs) 

Note: 

Table 2-1 
SWMU 161 

Proposed Sampling and Analysis Plan 

Final Zone K Work Plan Addendum 
Charleston Naval Complex 

Revision No: 0 
November 16, 1999 

Quantity Analysis Rationale 

3 VOCs ' Investigate potential soil contamination northeast 
of OWS, AST, and piping 

3 VOCs 

,,/ . 

2 VOCs,' 
, Di6,tins 

2 VOCs, 
Dioxins 

Investigate potential soil contamination northeast 
of OWS, AST, and piping 

... >;,< '1:~?; '~,t!-',' ",~}.,-' <, ::' "" " '"'''''';''' ' ' , 
.' Delineate ,poteinial, soil"contaminatiol). southeast of 
'161SBOOTaMirivesHgatepOtential'di6Xin 

contamination in soil 

Delineate potentlal soil contamination southeast of 
1615B007 and investigate potential dioxin 
contamination in soil 

3 VOCs . /,: ;o,~(ihgOiicy samplesdowngradieIl( (~ortheast) of 
;:OWS' . 

3 VOCs 

2 . :":,,.yOCs, 
_ 'dioxins .. 

2 VOCs, 
dioxins 

Contmgency samples downgradlent (northeast) of 
OWS 

;~_;,~onti;g~n~y ~m~J~- fo~~deHn~ti~~'~f VOCs and 
. :: ~!oJ[i115 south and ~~~thwest '?rlH~~_OO7 

Contingency samples for delineation of VOCs and 
dioxins south and southwest of 161SB007 

All analyses will be perfonned per SW-846, except where other metlwds are specified. DQO Level III analyses 
will be performed as specified in Final Comprehensive RFI Work Plan, with a minimum of /0% duplicates. The 
sample quantities presented do not include Quality Assurance/Quality Control (QAIQC) samples. 
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Facility 3913 OWS 

Operation 
AST 3913 is a tanker truck loading/unloading shelter. The oil-water separator services 
the loading/unloading shelter by providing containment in the case of a spill while the 
tanker truck is loading/unloading fuel. 

Sample and Analysis 
The Fuel Distribution System Contamination Assessment, Areas 9 and 10, addresses the 
truck loading/unloading shelter area. The nearest groundwater samples were taken 
approximately 80' up-gradient and downgradient of the separator. The soil analysis was 
more indicative of the RCRA analysis. Soil samples were analyzed for VOCs, SVOCs, 
pesticides, PCBs and metals. Ground water analytes were the same suites. Total 
naphthalene in one soil sample exceeded the RBSL of21O ppb at 250 ppb. This 
concentration is below the generic SSL of84 ppm. Two additional rounds of 
groundwater sampling are recommended. Fuel Distribution system wells FDSIOA, 
FDSIOB, and FDSIOC are downgradient of this area. 

No additional IR program samples were taken at this site. No other IR monitoring wells 
are near enough to provide representative analysis of samples. 

Recommendations 
Because of the function of the OWS was to receive wastes from tanker truck loading 
and unloading it is unlikely that other constituents besides petroleum products 
were captured by the drain piping. Any further assessment and remediation should 
be accomplished concurrent with the corrective action taken for the loading and 
unloading facility. 



Areas 9 and 10 

(SCDHEC No. 01184) 

Background 

Areas 9 and 10, Fuel Distribution System 
Charleston Naval Complex 

October 1999 

The combined Areas 9 and 10 of the Fuel Distribution System (FDS) are associated with Phase 

I soil samples FDSSC05501 and FDSSC05801. As reported in theFDS Contamination Assessment 

Report (CAR), these samples exhibited total petroleum hydrocarbons-gasoline range organics of 

63.7 micrograms per kilogram (Ilg/kg) at FDSSC05501 and 10 Ilg/kg at FDSSC05801, which 

prompted Phase II soil and groundwater sampling within Areas 9 and 10. Phase II soil sampling 

revealed total naphthalenes of250 Ilg/kg in sample FDSSC05801 which exceeded the risk-based 

screening level (RBSL) of21O Ilg/kg. To determine if groundwater has been adversely impacted 

by these petroleum chemicals of concern (COCs), 6 shallow groundwater monitoring wells were 

installed and sampled in the combined area during Phase II. No COCs exceeded their respective 

RBSLs at the combined area during the Phase II groundwater investigation (CAR EnSafe 1998). 

Figure 1 depicts the Areas 9 and 10 sample locations. 

No follow-on investigative activities were performed at Areas 9 and 10. 

Conclusious and Recommendatious 

As reported in the CAR, the total naphthalene concentration detected in soil sample FDSSC5801 

was 250 Ilg/kg which exceeds the RBSL of 210 Ilg/kg. Because this sample was collected below 

the water table at a depth of 5 to 9 feet, it is effectively a sample of the aquifer matrix, and 

therefore Site Specific Target Levels would not apply. This concentration is also below the 

generic soil-to-groundwater soil screening level (SSL [DAF=20]) of 84,000 Ilg/kg (from the 

Soil Screening Guidance: Technical Background Document [USEP A 1996]), suggesting migration 

to groundwater is unlikely. This is further substantiated by the fact that no naphthalene was 

detected in the Phase II groundwater sampling at Areas 9 and 10 in two sampling events. 

1 
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Areas 9 and 10, Fuel Distribution System 
Charleston Naval Camp/ex 

October 1999 

No groundwater COCs exceeded their RBSLs at Areas 9 and 10, and there is an apparent lack of 

leaching of RBSL parameters from soil-to-groundwater. To demonstrate that the naphthalene in 

soil is not adversely impacting groundwater, the Navy proposes to monitor groundwater at this 

site. The program will consist of two quarterly sampling events during which the wells 

surrounding FDSSC05801 (FDS09A, FDS09B, FDS09C) will be sampled for polycyclic aromatic 

hydrocarbon COCs. If no RBSLs are exceeded in these monitoring samples, the site should be 

considered for no further action. 

3 



Facility 3926 OWS 

Operation 
Facility 3926 is a Ballast Water Treatment Facility. AST 390lA is used as a sludge 
co llection tank for oil separated from ballast water discharged to the sanitary sewer. 

Sample and Analysis 
The Fuel Distribution System Contamination Assessment, Area 15, addresses the 
contamination in this area. Soil sample near the separator and groundwater samples from 
20' to 40' from the separator was taken. The soil analysis was more indicative of the 
RCRA analysis. Soil samples were analyzed for VOCs, SVOCs, pesticides, PCBs and 
metals. Ground water analytes were the same suites. No constituents were found to 
exceed their respective RBSL or Tap Water RBCs. Napthalene was found to exceed the 
groundwater protection RBSL. A NF A was recommended and approved by SCDHEC 
UST Program on 11 April 2000. 

No additional IR program samples were taken at this site. No other IR monitoring wells 
are near enough to provide representative analysis of samples. 

Recommendations 
Because ofthe function of the OWS was to receive wastes from operations within 
the bermed area of the ballast water treatment facility, it is unlikely that other 
constituents besides petroleum products were captured by the drain piping. This 
facility has been determined to require no further action under the UST program. 



Area 15 

(SCDHEC #01187) 

Background 

Area 15, Fuel Distribution System 
Charleston Naval Complex 

February 2000 

Area 15 of the Fuel Distribution System (FDS) is associated with Phase I surface soil sample 

FDSSH02301. The sample was located just outside the western comer of the containment dike 

for Facility 3901A, on the north side of Building 3926. Six-inch pipelines intersect and connect 

to Building 3926 approximately three feet from FDSSH02301. Figure 1 presents the site features. 

Facility 3901A is a 103,194 gallon welded steel ballast and sludge storage tank, which has been 

used for waste oil storage since 1945. The tank is connected to sludge lines which extend to 

various parts of the base, paralleling the fuel lines of the FDS. Building 3926 is a IS-foot high 

metal oil water separator mounted on a concrete pad. The facility originally used a Wemco unit 

to treat ballast water from tanks 39A and 39D. The Wemco unit was replaced with the current 

baffle operated system in 1991. 

Soil Sample Results 

Surface soil was sampled at Area 15 because it was most likely to be impacted by area activities 

or associated with a release at the site. As reported in the FDS Contamination Assessment Report 

(CAR), sample FDSSH02301 exhibited total petroleum hydrocarbons-gasoline range organics of 

501 micrograms per kilogram (ug/kg), which prompted Phase II soil and groundwater sampling 

within Area 15. Phase II soil sampling revealed surface soil naphthalene (1,700 .ug/kg) and total 

naphthalenes (8,500 .ug/kg) above the respective groundwater protective Risk-Based Screening 

Levels (RBSLs) for these analytes (210 .ug/kg for each analyte) at FDSSH02301. The ingestion 

and dermal contact RBSLs for napthalenes and total naphthalenes (3.1E+06 .ug/kg for each 

analyte) was not exceeded. 

1 
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Area 15, Fuel Distribution System 
Charleston Naval Complex 

February 2000 

Based on these results, a subsurface soil sample from the 3- to 5-foot below ground surface (bgs) 

interval, sample FDSSH02302, was collected and analyzed to determine the vertical extent and 

leachability potential of naphthalenes in subsurface soil at Area 15. Table 1 presents the surface 

soil results, as published in the CAR, and the recently acquired subsurface soil results. As 

presented in the CAR and Table 1, surface soil analytical results exceeded the groundwater 

protective RBSLs for napthalene and total napthlenes (210 !lg/kg each analyte). No groundwater 

protective RBSLs were exceeded in the subsurface soil data. These results document that the 

naphthalene detected in the surficial interval is limited to that interval, thus delineating the vertical 

extent of this Contaminant of Concern (COC). 

Groundwater Sample Results 

Table 2 presents the groundwater analytical results, as published in the CAR. No groundwater 

organic RBSL parameters were detected during the most recent sampling event of the Phase II 

groundwater investigation at Area 15. Specifically, no naphthalene compounds were detected in 

shallow groundwater. No groundwater inorganic detection at Area 15 exceeded a RBSL during 

any sampling event. Figure 1 also depicts the Area 15 sample locations. 

Conclusions and Recommendations 

A review of analytical results from the surface soil data reveals that naphthalene and total 

naphthalenes in surficial soil exceeded the groundwater protective RBSL, but did not exceed the 

ingestion and dermal contact RBSL. The subsurface soil results document that these exceedances 

are limited to the surficial interval. In addition, an evaluation of Phase II groundwater results 

reveals that no naphthalenes were detected in shallow groundwater at Area 15. No other analytes 

detected in shallow groundwater exceeded their respective groundwater RBSLs. 

Groundwater is not currently used at Charleston Naval Complex (CNC) as a source of potable or 

process water; a base wide potable water system provides drinking and process water to buildings 
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Area 15, Fuel Distribution System 
Charleston Naval Complex 

February 2000 

at CNC. This system is to remain in operation under the current base reuse plan. In addition, the 

shallow aquifer for this investigation contains significant concentrations of naturally occurring 

chlorides and elevated total dissolved solids, which makes this water-bearing unit a questionable 

potable water source. 

Area 15 is currently zoned for marine industrial use, and will likely remain a fuel farm under this 

usage scenario. Since the napthalene detected in surficial soil does not exceed the ingestion and 

dermal contact RBSL and is not leaching to shallow groundwater at the site, no further action is 

recommended for Area 15. 
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Parameters 

TPH - GRO ~g/kg) 

Gasoline 

Volatile Organic Compounds (;.lglkg) 

1.1 ~Dichloroetbane 

1,1,1-Trichloroethane 

Benzene 

Ethylbenzene 

Methylene chloride 

Tetrachloroethene 

Toluene 

Xylene (Total) 

Location 

FDSSH023 

FDSSH023 

FDSSH023 

FDSSH023 

FDSSHoi3 

FDSSH023 

FDSSH023 

FDSSH023 

FDSSH023 

Semivolatile Organic Compounds (ug/kg) 

Total Naphthalenes 

2-Metbylnaphthalene 

Naphthalene 

bis(2-ethylhexyl)phthalate 

Chtysene 

FDSSH023 

FDSSH023 

FDSSH023 

FDSSH023 

FDSSH023 

Table 1 
Analytes Detected in Surface and Subsurface Soil 

Area 15 

Surface 
Cone. 

501 

85 

48 

NO 

130 

NO 

13 

22 

1800 

8500 

6800 

1700 

NO 

240 

Fuel Distribution System 

IngestionJDennal 
Contact RBSL 

NL 

NL 

NL 

22,000 

7.8E+06 

NL 

NL 

1,6E+06 

1.6E+08 

3.1E+06 

NL 

3.1E+06 

NL 

88,000 

5 

Subsurface 
Cone. 

NT 

NO 

NO 

2 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

Area 15, Fuel Distribution System 
Charleston Naval Complex 

February 2000 

Groundwater 
Protection RBSL 

Exceeds Ingestion-Dennal 
RBSL/Groundwater Protection 

RBSL 

NL NAiNA 

NL NA/NA 

NL NA/NA 

5 No/No 

1,260 No/No 

NL NA/NA 

NL NA/NA 

1,622 No/No 

42,471 No/No 

210 No/Yes 

NL NAiNA 

210 No/Yes 

NL NA/NA 

12,998 No/No 



Parameters Location 

Fluorene FDSSH023 

Phenanthrene FDSSH023 

Pyr¢n¢ FDSSH023 

Pesticides/PCB (flg/kg) 

4A'·DDE FDSSH023 

Aroclor- 1260 FDSSH023 

Endrin FDSSH023 

Heptachlor FDSSH023 

Heptachlor epoxlde FDSSR023 

gamma-Chlordane FDSSH023 

Inorganies (mg/kg) 

Aluminum (AI) FDSSH023 

Arsenic (As) FDSSH023 

Barium (Ba) FDSSH023 

Beryllium (Be) FDSSH023 

Cadmium (Cd) FDSSH023 

Calcium (Ca) FDSSH023 

'" i 
~ 
v 

\ 

Table 1 
Analytes Detected in Surface and Subsurface Soil 

Area 15 
Fuel Distribution System 

Surface IngestionlDennal Subsurface 
Cone. Contact RBSL Cone. 

1900 NL ND 

1900 NL ND 

~90 NL ND 

ND NL 12 

ND NL 53 

20 NL ND 

5.3 NL ND 

ND NL ND 

3.4 NL 3.2 

2820 NL 6,950 

1.8 NL 2.4 

13.1 NL 31.3 

ND NL 0.31 

0.19 NL ND 

13.100 NL 1,220 

6 

Area 15, Fuel Distribution System 
Charleston Naval Complex 

Febmary 2000 

Exceeds Ingestion-Dermal 
Groundwater RBSL/Groundwater Protection 

Protection RBSL RBSL 

NL NA/NA 

NL NA/NA 

NL NA/NA 

NL NAINA 

NL NA/NA 

NL NAINA 

NL NA/NA 

NL NA/NA 

NL NA/NA 

NL NAiNA 

NL NA/NA 

NL NA/NA 

NL NA/NA 

NL NA/NA 

NL NA/NA 



Area 15, Fuel Distribution System 
Charleston Naval Complex 

February 2000 

Table 1 
Analytes Detected in Surface and Subsurface Soil 

Area 15 
Fuel Distribution System 

Exceeds Ingestion-Dennal 
Surface Ingestion/Dennal Subsurface Groundwater RBSLlGroundwater Protection 

Parameters Location Cone. Contact RBSL Cone. Protection RBSL RBSL 

Chromium (Cr) FOSSH023 9,3 NL 13,5 NL NNNA 

Cobalt (Co) FOSSH023 13 NL 15 NL NNNA 

Copper (Cu) FDSSH023 NO NL 2,4 NL NNNA 

Iron (Fe) FDSSH023 4,860 NL 10,500 NL NNNA 

Lead (Pb) FDSSH023 295 NL 7.9 NL NNNA 

Magnesium (Mg) FDSSH023 499 NL 646 NL NNNA 

Manganes. (Mo) FDSSH023 29.6 NL 34.3 NL NNNA 

Mercury (Hg) FDSSH023 0.07 NL 0,05 NL NNNA 

Nickel (Ni) FOSSH023 4,2 NL 2,9 NL NNNA 

Potassium (K) FOSSH023 240 NL 321 NL NNNA 

Selenium (Se) FDSSH023 ND NL 0.51 NL NNNA 

Sodium (Na) FOSSH023 NO NL 249 NL NNNA 

Thallium (TI) FDSSH023 0.47 NL NO NL NAINA 

Tio (So) FOSSH023 NO NL NO NL NAINA 

Vanadium (V) FDSSH023 10,6 NL 16.1 NL NNNA 

Zinc (Zn) FDSSH023 66,8 NL 14,8 NL NAINA 

7 



Notes: 
NL Not listed 
NA Not applicable 
NT Not taken 
p.g/kg Micrograms per kilogram 
mg/kg Milligrams per kilogram 

Area 15, Fuel Distribution System 
Charleston Naval Complex 

Febmary 2000 

RBSLs for ingestion or dennal contact With surficial soil from the South Carolina Risk-Based Corrective Action/or Petroleum Releases (SCDHEC. January 5, 1998) were used as reference concentrations. 
Balded concentrations exceed RBSL. 
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Area 15, Fuel Distribution System 
Charleston Naval Complex 

Februa':1. 2000 

Table 2 
Analytes Detected in Shallow Groundwater 

Area 15 
Fuel Distribution System 

RBSLlTap Water 
First Second Sampling RBC ShaDow 

Parameters Location Sampling Event Event v.gIL) Background 

Volatile Organic Compounds (uglL) 

Toluene FDSISA 3 ND lOOOns NA 

Ch1orobenzene FDSISA 6 ND NLl3.9 NA 

Semivolatile Or~nic Com2!!unds (uG!!:) 

Phenol FDSISA ND NLI2200 NA 

4-Metbylphenol (p-cresol) FDSISA 23 2 NLlI8 NA 

Benzoic acid FDS15A 6 ND NL/1S000 NA 

PesticideslPCBs (ul;l;IL) 

beta-BHC FDSISA 0.057 ND NLlO.03? NA 

Inorganics (ug/L) 

Aluminum (AI) FDSISA 100 S03 NLl3700 692 
FDSISB 3,010 209 
FDSISC 962 474 

Antimony (Sb) FDSISC 3.5 ND NLl1.5 4.85 

Arsenic (As) FDSISA 19.4 26.7 SOfO.04S 17.8 
FDSlSB 4.1 4.6 

Barium (Ba) FDSISA SS.2 94.5 20001260 31 
FDSISB 68.6 70.6 
FDSISC IS9 IS3 

Calcium (ea) FDSISA 126000 23S000 NLfNL NL 
FDSISB 98800 119000 
FDSISC 268000 284000 

Chromium (er) FDSISA 092 I.S loof11 3.88 
FDSISB 4.7 ND 
FDSISC 1.9 ND 

Cobalt (Co) FDSISB 8.1 6.8 NLl220 1.4S 
FDSI5C 1.3 ND 

Copper (Co) FDSISA 3.6 ND NLiISO 8.33 

Cyanide (CN) FDSISA 3 NT NLI73 3.8 
FDSlSB 7 NT 

Iron (Fe) FDSlSA 4920 6620 NLl1100 30,400 
FDSlSB 2060 67S 
FDSISC 1920 3040 

9 



Table 2 
Analytes Detected in Shallow Groundwater 

Area 15 
Fuel Distribution System 

RBSL/Tap Water 
First Second Sampling RBC Shallow 

Parameters Location Sampling Event Event v.gIL) Background 

Magnesium (Mg) FDSJ5A 12200 15800 NLINL NL 
FDS1SB 26200 22800 
FDS15C 19300 14000 

Manganese (Mn) FDS15A 721 515 NLI73 2906 
FDS15B 1050 813 
FDS15C 806 465 

Nickel (Ni) FDS15A 3.7 0.84 NU73 4.08 
FDS15B 3.2 1.6 
FDS15C 1.7 0.9 

Potassium (K) FDS15A 10800 5130 NLlNL NL 
FDS15B 7410 8050 
FDS15C 3440 3450 

Sodium (Na) FDS15A 78300 157000 NLINL NL 
FDS1SB 92400 158000 
FDS15C 117000 114000 

Thallium (Tl) FDS15C 3.3 ND NLlO.26 ND 

Vanadium (V) FDS15A 1.3 1.6 NU26 15.4 
FDS1SB 6 1.1 
FDS15C 1.9 1.6 

Notes: 
NL Not listed 
NA Not applicable 
NO Not detected 
NT Not taken 
,ug/t Micrograms per liter 
RBSts from the South Carolina Risk-Based Corrective Actionfor Petroleum Releases (SCOHEC. January 5, 1998) and tap water RBCs (TIIQ=O.I) 
from Risk Based Concentration Table (USEPA, October 7, 1999) were used as reference concentrations. 
Italicized concentrations exceed the Tap Water RBC. For inorganics, italicized concentrations exceed the shallow groundwater background 
concentration and the tap water RBC. 
All background values for Zone G are based on twice the means of the grid sample concentrations. Background values for groundwater are based 
on two sampling rounds in two wells at each depth. 

10 
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DATALCP3 CHARLESTON CTO-OI44 FUEL DISTRIBUTION Page: 1 

02/18/00 LETTER REPORT Time: 10:44 

AREA 15 SOIL SAMPLE RESULTS 

CYANIDE SAMPLE 10 -------> FDS-S-"023-01 
ORIGINAl 10 -----> FDSSH02301 
LAB SAMPLE 10 ---> 27355.10 
ID FROM REPORT --> FDSSH02301 
SAMPLE DATE -----> 10/17/96 
OATE EXTRACYED --> 10{21/96 
DATE ANALYZED ---> 10/24/96 

MATRIX ----------> Soil 
UNITS -----------> MG/KG 

CAS # Parameter 27339 VAL 

57·12-5 Cyanide (CN) 0.53 u 

.\,.. , 

~ 
*** Validation Complete *** 



DATALCP3 CHARLESTON CTO-OI44 FUEL DISTRIBUTION Page: 2 
02/18/00 LETTER REPORT Time: 10:44 

AREA 15 SOIL SAMPLE RESULTS 

SII846-META ~LE 10 -------, FDS-S-H023-01 
ORIGINAL 10 -----> fDSSH02301 
LAB ~LE 10 ---> 27355.10 
10 FRDM REPORT --, FDSSH02301 
~lE DATE -----> 10/17/96 
DATE EXTRACTED --> 10/22/96 
DATE ANALYlED ---> 10/24/96 
MATRIX ----------> Soil 
UNlTS -----------> MG/KG 

CAS # Parameter 27339 VAL 

7439-97-6 Mercury (Hg) 0.07 
7429-90-5 Al""in ... (Al) 2820. 
7439-92-1 Lead (Pb) 29.5 
7440-36-0 Antimony (Sb) 0.33 U 
7439-95-4 Magnes1l.T1 (Mg) 499. 
7440-38-2 Arsenic (As) 1.8 
7782-49-2 Seleniun (Se) 0.33 U 

7440-39-3 Bariun CBa} 13.1 
7440-41-7 Beryll iun (Be) 0.23 U 
7440-43-9 em;"" (Cd) 0.19 J 
7440-70-2 Calcium (Ca) 13100. 
7440-47-3 Chrom;un (Cr) 9.3 
7440-48-4 Cobalt (Co) 1.3 J 
7440-50-8 Copper (Cu) 10.6 U 
7439-89-6 Iron (Fe) 4860. 
7439-96-5 Manganese (Mn) 29.6 
7440-02-0 Nickel (Ni) 4.2 J 
7440-09-7 Pote •• ; "" (K) 240. J 
7440-22-4 Si lver (Ag) 0.21 U 
7440-23·5 Sod;"" (Wa) 164. U 
7440-28-0 ThallillTl (Tl) 0.47 J 
7440-31-5 Tin (Sn) 2. U 
7440-62-2 Vanadil.ln (V) 10.6 
7440-66-6 Zine Un) 66.8 

l>.-.. 
,I 

~ 
*** Vnlidntion Complete *** 



OATALCP3 CHARLESTON CTO-OI44 FUEL DISTRIBUTION Page: 3 
02/18/00 LETTER REPORT Time: 10:44 

AREA 15 SOIL SAMPLE RESULTS 

S\I846-PEST SAMPLE 10 .~_._w_~ FOS'S-H023-01 
OR[G[NAL [0 -----> FOSSH02301 
LAB SAMPLE 10 ---> FDSSH02301 
[0 FROM REPORT --> FDSSH02301 
SAMPLE DATE -----> 10/17/96 
DATE EXTRACTED --> 10/20/96 
DATE ANALYZED ---> 10/28/96 
MATRIX ----------> Soil 
UNITS -----------> VG/KG 

CAS # Parameter 27339 VAL 

319-84-6 alpha-SHC 1.4 U 
319-85-7 beta-8HC 1.4 U 
319-86-8 delta-SHC 1.4 V 
58-89-9 gamma'SHC (Lindane) 1.4 U 
76-44-8 Heptachlor 5.3 J 

309-00-2 Aldrin 1.4 V 
1024-57-3 Heptachlor epoxide 1.4 V 
959-98-8 endo$ulfan [ 1.4 u 
60-57-1 Dieldrin 2.8 U 
72-55-9 4,4' -ODE 2.8 V 
72-20-8 Endrin 20. 

33213-65-9 Endosul fan [I 2.8 U 
72-54-8 4,4 1 -000 2.8 U 

1031-07-8 ~ndosulfan sulfate 2.8 U 
50-29-3 4,4 1 -DDT 11. U 
72-43-5 ~ethoxychlor 14. U 

53494-70-5 Endrin ketone 2.8 U 
7421-93-4 Endrin aldehyde 2.8 U 
5103-71-9 alpha-Chlordane 1.4 U 
5103-74-2 gamna-th-tordane 3.4 
8001-35-2 Toxaphene 92. U 

12674-11-2 Aroctor-1016 37. U 
11104-28-2 Aroclor-1221 37. V 
11141-16-$ Aroclor-1232 37. u 
53469-21-9 Aroclor-1242 37. U 
12672-29-6 Aroclor-1248 37. U 
11097-69'1 Aroclor-1254 74. U 
11096-82'5 Aroclor-1260 170. U 

IN 
" 

~ 

*** Validation Complete *** 



DATALCP3 CHARLESTON CTO-OI44 FUEL DISTRIBUTION Page: 4 
02/18/00 LETTER REPORT Tlme: 10:44 

AREA 15 SOIL SAMPLE RESULTS 

SW846-SWA SAMPLE 10 -------> FDS-S-H023-01 
ORIGINAL 10 -----> FDSSHD2301 
LAB SAMPLE ID ---> 27355_10 
ID FROM REPORT --> FDSSH02301 
SAMPLE DATE -----> 10/17/96 
DATE EXTRACTED --> 10120/96 
DATE ANALYZED ---> 11/01/96 
MATRIX ----------> Soil 
UNITS -----------> UG/KG 

CAS # Parameter 27339 VAL 

108-95-2 Phenol 1800_ U 
111-44-4 bis(2-Chtoroethyt)ether 1800. U 
95-57-8 2-Chtorophenot 1800_ U 

541-73-1 1,3-0ichtorobenzerte 1800_ U 
106-46-7 1,4-Dichlorobenzene 1800_ U 
100-51-6 Benzyl atcohol 1800_ U 
95-50-1 1,2-0ichlorobenzene 1800. U 
95-48-7 2-Methylphenol (o-Cresol) 1800. U 

108-60-1 2,2 1 -oxybis(1-Chloropropane) 1800. U 
106'44-S 4-Methylphenol (p-ere,ol> 1800. u 
621-64-7 N-Nitroso-di-n-propylamine 1800. U 
67-72-1 Hexachloroethane 1800. U 
98-9S-3 Nitrobenzene 1800. U 
78-59-1 Isophorone 1800. U 
88-75-S 2-Nitrophenol 1800. U 

105-67-9 2,4-Oimethytphenol 1800. U 
6S-8S-0 Benzoic acid 8900. U 

111-91-1 bis(2-Chloroethoxy)methane 1800. U 
120-83-2 2,4-Dichlorophenol 1800. U 
120-82-1 1,2,4~rrichlorobenzene 1800. U 
91-20-3 Naphthalene 1700. J 

106-47-8 4-Chtoroan; line 1800. U 
87-68-3 Hexachlorobutadiene 1800. U 
59-50-7 4-chloro-3-methylphenol 1800. U 
91-S7-6 2-Methylnaphthalene 6800. 
71-47-4 Hexachlorocyclopentadiene 1800. U 
88-06-2 2,4,6-Trichlorophenot 1800. U 
9S-95-4 2,4,5-Trichlorophenot 8900. U 
91-58-7 2-ChloronaphthaLene 1800. U 
88-74-4 2-Nitl'"oan;Line 8900. U 

131-11-3 Dimethyl phthalate 1800. U 
208-96-8 Acenaphthylene 1800. U 
606-20-2 2,6-Dinitrotoluene 1800. U 
99-09-2 3-Nitroani line 8900. U 

j.; 83-32-9 Acenaphthene 1800. U 
; 51-28-5 2,4-Dinitrophenol 8900. U j;J 
" *** Validation Complete *** 



DATALCP3 CHARLESTON CTO-OI44 FUEL DISTRIBUTION Page: 5 
02/18/00 LETTER REPORT Time: 10:44 

AREA 15 SOIL SAMPLE RESULTS 

SII846-SVQA SAMPLE 10 -------> FDS-S-H023-01 
ORIGINAL 10 -----> FOSSH02301 
LAB SAMPLE ID ~~~> 27355.10 
10 FROM REPORT --> FDSSH02301 
SAMPLE DATE -----> 10/17/96 
DATE EXTRACTED --> 10/20/96 
DATE ANALYZED ---> 11/01/96 
MATRIX ----------> Soil 
UNITS -----------> UG/KG 

CA~ # Parameter 27339 VAL 

100'02-7 4-Nitrophenol 8900. U 

132-64-9 Olbenzofuran 1800. U 
121-14-2 2,4-0initrotoluene 1800. U 
84'66'2 Olethylphthalate 1800. U 

7005-72-3 4-Chlorophenylphenylether 1800. U 
86-73-7 Fluorene 1900. 

100-01-6 4-Nitroaniline 8900. u 
534-52-1 2-Methyl-4,6-Dinitrophenol 8900. U 
86-30-6 N-Nitrosodiphenylamine 1800. U 

101-55-3 4-Bromophenyl-phenylether laOO. U 
118-74-1 Hexachlorobenzene 1800. U 
87-86-5 Pentachlorophenol 8900. U 
85-01-8 Phenanthrene 1900. 

120-12-7 Anthracene 1800. U 
84-74-2 Oi-n-butylphthalate 1800. U 

206-44-0 Fl\.loranthene 1800. U 
129-00-0 Pyrene 590. J 
85-68-7 8utylbenzylphth.late 1800. U 
91-94-1 3,3'-Dichlorobenzidine -3700. U 

56-55-3 Benzo(a)anthracene 1800. U 
218-01-9 Chrysene 240. J 
117-81-7 bis(2-Ethylhexyl}phthalate (BEHP) 1800. U 
117-84-0 Di-n-octyl phthalate 1800. U 
205-99-2 Benzo(b)fluoranthene lBOO. U 
207-08-9 Benzo(k)fluoranthene 1800. U 
50-32-8 Benzo(a)pyrene 1800. U 

193-39'5 Indeno(1,2,3-cd)pyrene 1800. U 
53-70-3 Oibenz(a,h)anthracene 1800. U 

191-24-2 Benzo(g.h,i)perylene 1800. U 
i 

~ 
• 

l-:I-J \1\ 
*** V~lin~tion ComDlete *** 



DATALCP3 CHARLESTON CTO-OI44 FUEL DISTRIBUTION Page: 6 

02/18/00 LETTER REPORT Time: 10:44 
AREA 15 SOIL SAMPLE RESULTS 

SW846-VOA SAMPLE ID -------> FOS-S-H023-01 
ORIGINAL ID -----> FOSSH02301 
LAB SAMPLE IO ---> 27355.10 
ID FROM REPORT --> FDSSH02301 
SAMPLE DATE -----> 10/17/96 
DATE ANALYZED ---> 10/22/96 
MATRIX ----------> Soil 
UNITS -----------> UG/KG 

CAS # Parameter 27339 VAL 

74-87-3 Chloromethane 56. U 
74-83-9 Bromomethane 56. U 
75-01 ·4 Vinyl chloride 56. U 
75-00-3 eMoroethane 56. U 
75-09-2 MethyLene chloride 28. U 

i 67-64-1 Acetone 56. U 

75· 15-0 Carbon disulfide 28. U 

75-35-4 1,1-Dichtoroethene 28. U 
75-34-3 1,1-Dichloroethane 85. J 

540-59-0 1,2-Dichloroethene (tota!) 28. U 

67-66-3 Chloroform 28. U 

107-06-2 1,Z-Oiehtoroethane 28. u 
78-93-3 2-Butanone (MEK) 56. U 

71-55-6 1,1,1-Trichloroethane 48. J 

56-23-5 Carbon tetrachloride 28. U 

75-27-4 Sromodichloromethane 28. U 
78-87-5 1,2-DichLoropropane 28. U 

10061-01-5 cis-1,3-Dichloropropene 28. U 

79-01 ·6 Trichloroethene 28. U 

124-48-1 Dibromochloromethane 28. U 

79-00-5 1,1,2-Trichloroethane 28. U 

71-43-2 Benzene 28. U 
10061-02-6 trans-',3-Dichloropropene 28. U 

75-25-2 Bromoform 28. U 
108-10-1 4-Methyl-2-Pentanone (MIBK) 56. U 
591-78-6 2-Hexanone 56. UJ 
127-18-4 Tetrachloroethene 13. J 
79-34-5 1,1,2,2-TetrachlQroethane 28. UJ 

108-88-3 Toluene 22. J 
108-90-7 Chlorobenzene 28. UJ 
100·41-4 Ethylbenzene 130. J 
100-42-5 styrene 28. UJ 

1330·20·7 Xylene (TotaL) 1800. J 
108-05-4 Vinyl acetate 56. UJ 

IN 110-75·8 2-Chtoroethyl vinyL ether 56. UR , 

~. 

*** Validation Complete *** 



OATALCP3 CHARLESTON CTO-OI44 FUEL DISTRIBUTION Page: 7 
02/18/00 LETTER REPORT Time: 10:44 

AREA 15 SOIL SAMPLE RESULTS 

TPH-ORO SAMPLE 10 -------, FOS-S-H023-01 
ORIGINAL 10 -----, FOSSH02301 
LAB SAMPLE ID ---> 27355.10 
10 fROM REPORT --, FDSSH02301 
SAMPLE DATE -----, 10/17/96 
DATE EXTRACTED --> 10/24/96 
DATE ANALYZED ---, 11/04/96 
MATRIX ----------, Soil 
UNITS -----------, MG/KG 

CAS # Parameter 27339 VAL 

68334-30-5 Diesel 55.6 U 
8008-20-6 Kerosene 55.6 U 

9999000-35·1 JP-4 C6-C14 55.6 u 
99990DO-48-6 NAPHTHA C6-C12 55.6 U 

68553-00-4 Fuel oil no. 6 55.6 u 

W 
"-J 
"'N 

*** VillJdation Complete *** 
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DATALCP3 CHARLESTON CTO-OI44 FUEL DISTRIBUTION Page: 8 
02/18/00 LETTER REPORT Time: 10:44 

AREA 15 SOIL SAMPLE RESULTS 

TPH-GRO SAMPLE 10 -------> FDS-S-H023-01 
ORIGiNAl 10 -----> FDSSH02301 
LAB SAMPLE 10 ---> FOSSH02301 
ID FROM REPORT --> FOSSH02301 
SAMPLE DATE -----> 10/17/96 
DATE ANALYZED ---> 10/22/96 
MATRIX •• --------> Soil 
UNITS -----------> UG/KG 

CAS # Parameter 27339 VAL 

86290-81-5 Gasol ine SOL J 

W , 

~ 
*** Validation Complete *** 



DATALCP3 CHARLESTON CTO-OI44 FUEL DISTRIBUTION Page: 1 
02/17/00 LETTER REPORT Time: 11 :34 

AREA 15 SOIL SAMPLE RESULTS 

CYANIDE ~LE 10 -------> FDS-S-H023-02 
ORIGINAL 10 -----> FDSSH02302 
lAB SAMPLE 10 ---> 40518.01 
10 FROM REPORT --> FDSSH02302 
SAMPLE DATE -----> 09/30/99 
DATE EXTRACTED --> 10/07/99 
DATE ANALYZED ---> 10/08/99 
MATRIX ----------> SoH 
UNITS -----------> MG/KG 

CAS # Parameter 40518 VAL 

57-12·5 Cyanide (CN) 0.17 u 

Ltv 
I 

~ 
*** Validation Complete *** 



OATALCP3 CHARLESTON CTO-OI44 FUEL DISTRIBUTION Page: 2 
02117/00 LETTER REPORT Time: 11 :34 

AREA 15 SOIL SAMPLE RESULTS 

!;\I-META SAMPLE 10 -------> FDS-S-H023-02 
ORIGINAL 10 -----> FDSSH02302 
LAB SAMPLE 10 -~-> 40518.01 
10 FROM REPORT --> FDSSH02302 
SAMPLE DATE -----> 09/30/99 
DATE E)(TlIACTED --> 10/06/99 
DATE ANALYlED ---> 10/07199 
MATRIX ----------> Soil 
UNITS -----------> MG/KG 

CAS # Parameter 40518 VAL 

7439-97-6 Mercury (Hg) 0.05 J 

7440-38-2 Arsen;c (As) 2.4 J 

7440-39-3 BariL.ITI (Ba) 31.3 
7440'43'9 Cadniun (Cd) 0.03 U 
7440-47-3 Chromium (Cr) 13.5 
7439-92-1 Lead (Pb) 7.9 
7782-49-2 Seleniun eSe) 0.51 J 

7440-22-4 Silver (Ag) 0.14 U 
7440-36-0 Antimony (Sb) 0.31 UJ 

7440-41-7 Beryll fun (Be) 0.31 J 
7440-70-2 Calciun (Ca) 1220. 
7440-48-4 Cobalt (Co) 1.5 J 
7440-50-8 Copper (Cu) 2.4 
7439-89-6 I ron (Fe) 10500. 
7439-95-4 Magnesiun (M9) 646. 
7439-96-5 Manganese eMn) 34.3 J 

7440-02-0 Nickel (Ni) 2.9 J 

7440-09-7 Pota •• fun (K) 321. 
7440'23-5 Sodfun (Ns) 249. J 

7440·28·0 Thall iun (Tl) 0.4 U 
7440-62-2 VanadillI1 (V) 16.1 
7440-66-6 Zinc (Zn) 14.8 
7440-31-5 Tin (Sn) 4.9 U 

7429-90-5 Alunfnun (Al) 6950. 

\)J 

~ 
t 

*** Validation Complete *** 



OATALCP3 CHARLESTON CTO-0144 FUEL DISTRIBUTION Page: 3 
02/17/00 LETTER REPORT Time: 11 :34 

AREA 15 SOIL SAMPLE RESULTS 

S\I-SVOA SAMPLE 10 -------> FOS-S-H023-02 
ORIGINAL 10 -----> FOSSH02302 
lAB SAMPLE 10 ---> 40518.01 
ID FROM REPORT --> FDSSH02302 
SAMPLE DATE -----> 09/30/99 
DATE SlTRACTED --> 10/11/99 
DATE ANALYlED ---> 10/12199 
NATRIX ----------> Soil 
UNITS -----------> UG/KG 

CAS # Parameter 40518 VAL 

108-95-2 Phenol 380. U 

111-44-4 bisCZ-chloroethyllether 380. U 
95-57-8 2-ChlorophenoL 380. U 

541-73-1 1r3+0ichLorobenzene 380. U 
106-46-7 ',4-Dichlorobenzene 380. U 

100-51-6 BenzyL alcohoL 380. U 
95-50-1 1,2-Dichlorobenzene 380. U 

95-48-7 2-MethYlphenol (a-Cresol) 380. U 
108-60-1 2,2'-oxybis(1-Chloropropane) 380. U 

106-44-5 4-Methylphenol (p-Cresol) 380. U 
621-64-7 N-Nitroso-di-n-propytamine 380. U 

67-72-1 Hexachloroethane 380. U 
98-95-3 N; t robenzene 380. U 

78-59-1 Isophorone 380. U 
88-75-5 2-Nitrophenol 380. U 

105-67-9 2,4-oimethylphenol 3aO. U 

65-85-0 Benzoic acid 380. U 

111-91-1 blsC2-chloroethoxy)methane 380. U 
120-83-2 2,4-0ichlorophenol 380. U 
120-82-1 1,2,4-Trichlorobenzene 380. U 
91-20-3 Naphthalene 380. U 

106-47-8 4-ChLoroan; line 380. U 

87-68-3 Hex8chlorobutadiene 380. U 

59-50-7 4-ChlorQ-3-methylphenol 380. U 

91-57-6 2-Methylnaphthalene 380. U 

77-47-4 Hexachlorocyclopentadiene 380. U 

88-06-2 2,4,6-Trichlorophenol 380. U 

95-95-4 2,4,5-Trichlorophenol 950. U 
91-58-7 2-Chloronaphthalene 380. U 

88-74-4 2-Nitroaniline 950. U 

131-11-3 Dimethyl phthalate 380. U 

208-96-8 AcenaphthyLene 380. U 

99-09-2 3-Nltroani Line 950. U 

\;J 83-32-9 Acenaphthene 380. U 

~ 
51·28-5 2,4-Dinitrophenot 950. UR 

""-
100-02·7 4-Nitrophenol 950. U 

*** Validation Complete *** 



OATAlCP3 CHARLESTON CTO-0144 FUEL DISTRIBUTION Page: 4 
02{17/00 LETTER REPORT Time: 11 :34 

AREA 15 SOIL SAMPLE RESULTS 

$IHMlA ~LE 10 -------> FOS-S-H023'02 
ORIGINAL 10 -----> FOSSH02302 
LAB SAMPLE ID ---> 40518.01 
ID FROM REPORT --> FDSSH02302 
SAMPLE DATE -----> 09/30/99 
DATE EXTRACTED --> 10{11/99 
DATE ANALYlED ---> 10/12/99 
MATRIX ----------> Soil 
UNITS -----------> UG/KG 

CAS # Parameter 40518 VAL 

132·64·9 Dibenzofuran 380. U 
121-14'2 2,4-Dfnitrot¢tuene 380. U 
606-20'2 2,6-Dinitrotoluene 380. U 

84'66·2 Oiethylphthalate 380. U 
7005·72·3 4-Chlorophenylphenylether 380. U 

86-73·7 Fluorene 380. U 
100·01·6 4-Nitroaniline 950. U 
534-52-1 2-Methyl-41 6-Dinitrophenol 950. UR 
86·30·6 N-Nitrosodiphenytamine 380. U 

101·55·3 4-8romophenyt-phenylether 380. U 
118·74·1 Hexachlorobenzene 380. U 
87-86-5 PentachlorophenoL 950. U 
85·01·8 Phenanthrene 380. U 

120-12-7 Anthracene 380. U 
84'74-2 Oi-n·butylphthalate 380. u 

206·44-0 Fluoranthene 380. U 
129'00-0 Pyrene 380. U 
85·68-1 Butyl benzyl phthat ate 380. U 
91·94·1 3,3'-Oichlorobenzidine 380. U 
56·55·3 Benzc(a)anthracene 380. U 

117·81-7 bis(2-Ethylhexyllphthalate (BEHPl 380. u 
218'01-9 Chrysene 380. U 
117·84·0 Di-n-octyl phthaLate 380. u 
205·99·2 Benlo(blfluoranthene 380. U 

207·08·9 Benzo(k)ftuoranthene 380. U 

50·32·8 Benzo(alpyrene 380. U 
193·39·5 Indeno(1,2,3-cd)pyrene 380. U 
53,70-3 Dfbenz(s,h)anthraeene 380. U 

191·24·2 Benzo(g,h,i)perylene 380. U 

V. 

~ 
*** validation Complete *** 



-

DATALCP3 CHARLESTON CTO-OI44 FUEL DISTRIBUTION Page: 5 

02/17/00 LETTER REPORT Time: 11,34 
AREA 15 SOIL SAMPLE RESULTS 

SV-VOA SAMPLE 10 -------> FDS-S-H023-02 
ORIGINAL 10 -----> FOSSH02302 
LAB SAMPLE ID ---> 40518.01 
to FRill REPORT --> FDSSH02302 
SAMPLE DATE -----> 09/30/99 
DATE ANALYZED ---> 10/08/99 
MATRIX ----------> Soil 
UNITS -----------> UG/KG 

CAS # Parameter 40518 VAL 

71-43-2 Benzene 2. J 
100-41-4 Ethylbenzene 7. U 
108-88-3 Toluene 7. U 

1330-20-7 Xylene (Total) 7. U 
74-87-3 Chloromethane 7. U 

74-83-9 Bromomethane 7. U 
75-01-4 Vinyl chloride 7. U 
75-00-3 Chloroethane 7. U 
75-09-2 Methylene chloride 7. U 
67-64-1 Acetone 7. U 
75-15-0 Carbon disulfide 7. U 
75-35-4 1,1-0ichloroethene 7. U 
75-34-3 1,1-Dichloroethane 7. U 

540-59·0 1,2-Dichtoroethene (total) 7. U 
67-66-3 Chloroform 7. U 

107-06-2 1.2~D;chloroethane 7. U 
78-93-3 2-Butanone (MEK) 7. U 
71-55-6 1,1,'-Trichloroethane 7. U 
56-23-5 Carbon tetrachloride 7. U 

108-05-4 vinyl acetate 7. U 
75-27-4 Bromodichloromethane 7. U 
78-87-5 1,2-0ichloropropane 7. U 

10061-01-5 cis-',3-Dichloropropene 7. U 
79-01-6 Trichloroethene 7. U 

124-48-1 Dibromochloromethane 7. U 
79-00-5 1,1,2-Trichloroethane 7. U 

10061-02-6 trans-',3-0ichloropropene 7. U 
75-25-2 Bromoform 7. U 

108-10-1 4-Methyl-2-Pentanone (MIBK) 7. U 
591-78-6 2-Hexanone 7. U 
127-18-4 Tetrachloroethene 7. U 
79-34-5 1,1,2,2-Tetrachtoroethane 7. U 

108-90-7 Chtorobenzene 7. U 
100-42-5 Styrene 7. U 

W 110-75-8 2-Chloroethyl vinyl ether 7. U 

~' {; 
".: 

*** Validation Complete *** 
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02/17/00 LETTER REPORT Time: 11:34 
AREA 15 SOIL SAMPLE RESULTS 

S\I846-PEST ~LE 10 -------> FDS-S-H023-02 
ORIGINAl 10 -----> FDSSH02302 
LAB SAMPLE ID ~~~> 40518_01 
10 FROM REPORT --> FDSSH02302 
~LE DATE -----> 09/30/99 
DATE EXTRACTED --> 10/03/99 
DATE ANALYZED ---> 10/05/99 
MATRIX ----------> Soil 
UNITS -----------> UG/KG 

CAS # Parameter 40518 YAL 

12674-11-2 Aroclor-1016 39_ U 

11104-28-2 Aroclor-1221 39. u 
11141-16-5 Aroclor-1232 39. U 

53469-21'9 Atoelor-1242 39. U 
12672-29-6 Aroclor-1248 39. U 
11097-69-1 Aroctor-1254 39. U 
11096'82-5 Aroclor-1260 53. 

319-84-6 alpha-BHC 1.5 u 
319-85-7 beta-SHC 1.5 U 
319-86-8 delta-SHC 1.5 U 
58-89-9 gamma-BHC (Lindane) 1.5 U 
76,44·8 Heptachlor 1.5 u 

309-00-2 Aldrin 1.5 U 

1024-57-3 Meptachlor epoxide 2.8 U 

959-98-8 Endosutfan I 1.5 U 
60-57-1 Dieldrin 3. U 
72-55-9 4,4' -DOE 12. 
72-20-8 Endrin 3. U 

33213-65-9 Enc:losul fan I I 3. u 
72-54'8 4,4 ' -DOO 3. U 

1031 -07-8 Endosulfan sulfate 3. U 
50-29-3 4,41-001 3. U 

7421-93-4 Endrin aldehyde 3. U 

72-43-5 Methoxychlor 15. U 
5103-71-9 alpha-Chlordane 1.5 U 
5103-74-2 gamma-Chlordan" 3.2 
8001-35-2 Toxaphene 99. U 

53494-70,5 Endrin ketone 3. U 

'f 
~ 

" *** Validation Complete *** 
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AREA 15 GROUNDWATER SAMPLE RESULTS 

CYANIDE SAMPLE 10 -------> FOS-G-W15A-01 FOS-G-W15B-01 FOS-G-W15C-01 
ORIGINAL 10 -----> FOSGW15A01 FDSGW15B01 FDSGW1SC01 
LAB SAMPLE ID ---> 28308.01 2B308.02 28308.03 
10 FROM REPORT --> FOSGW1SA01 FDSGW1SB01 FOSGW15C01 
SAMPLE DATE -----> 01/28/97 01/28/97 01/28/97 
DATE EXTRACTED --> 01/31/97 01/31/97 01/31/97 
DATE ANALYlED ---> 02/01/97 02/01/97 02/01/97 
MATRIX ----------> Water Water Water 
UNITS -----------> UG/L UG/L UG/L 

CAS # parameter 28308 VAL 28308 VAL 28308 VAL 

57-12-5 Cyanide (CN) 3. J 7. J 2. U 

, 

IN 

~ 
*** Validation Complete *** 
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AREA 15 GROUNDWATER SAMPLE RESULTS 

SII846-META SAMPLE 10 -------. FDS-G-Y15A-Ol FDS-G-Y15A-02 FDS-G-Y15B-Ol FDS-G-Y15B-02 FDS-G-Y15C-Ol FDS-G-Y15C-02 
ORIGINAL 10 -----. FDSGY15AOl FDSGY15A02 FDSGII15BOl FDSGII15B02 FDSGII15COl FDSGY15C02 
LAB SAMPLE 10 ---. 28308_01 29707_04 28308_02 29730_06 28308.03 2973Q.07 
IO FROM REPORT --. FOSGII15AOl FDSGY15A02 FDSGY15BOl FOSGY15B02 FOSGII15COl FDSGII15C02 
SAMPLE OATE -----. 01/28/97 06/13/97 01/28/97 06/16/97 01/28/97 06/16/97 
DATE EXTRACTED --. 01/31/97 06/20/97 01/31/97 06120/97 01/31/97 06120/97 
OATE ANALYZED ---. 01/31/97 07/02/97 01/31/97 07/02/97 01/31197 07{02/97 
MATRiX ----------. Water Water Water Water Water Water 

UNITS -----------. UG/L UG/L UG/L UG/L UG/L UG/L 

tAS # Parameter 28308 VAL 29707 VAL 28308 VAL 29707 VAL 28308 VAL 29707 VAL 

7429-90-5 Aluminum (Al) 100. J 503_ 3010. 209. 962_ 474. 
7440-36-0 Antimony (Sb) 2.1 U 1.6 U 2.1 U 1.6 U 3.5 J 1.6 U 
7440-38-2 Arsenic (As) 19.4 26.7 4.1 J 4.6 J 2.5 U 2.1 U 
7440'39·3 Barium (Ba) 55.2 J 94.5 68.6 J 70.6 159. J 153. 

I 
7440-41-7 BeryLl iun (Be) 0.34 U 0.35 u 0.59 u 0.29 U 0.59 U 0.42 U 

, 
7440-43-9 Caan i lin (Cd) 0.5 U 0.3 U 0.5 U 0.3 U 0.5 u 0.3 u 
7440-70-2 Calcium (Ca) 126000. J 235000. 98800. J 119000. 268000. J 284000. 
7440-47-3 C~romiun (er) 0.92 J 1.5 J 4.7 J , . u 1.9 J 1. u 
7440-48-4 cobal t (Co) 0.9 u 0.8 u 8.1 J 6.8 J 1.3 J 0.8 u 
7440-50'8 Copper (Cu) 3.6 J 1.4 U 1.2 U 1.4 U 0.6 U 1.4 U 

7439-89-6 Iron (Fe) 4920. J 6620. 2060. J 675. 1920. J 3040_ 
7439-92-1 Lead (l'b) 1.7 U 0_9 U 1.7 U 0.9 u 1.7 U 0.9 u 
7439-95-4 Magnesium (Mg) 12200. J 15800. 26200. J 22800. 19300. J 14000. 
7439-96-5 Manganese eMn) 721. J 515. 1050. J 813. 806. J 465. 
7439-97-6 Mercury (Hg) 0.1 U 0_ 1 u 0.1 U 0.1 u 0.1 u 0.1 u 
7440-02-0 Nick~l (Ni) 3.7 J 0.84 J 3.2 J 1.6 J 1.7 J 0.9 J 

7440-09-7 Potassium (K) 10800. 5130. 7410. 8050. 3440. J 3450. J 

7782-49-2 setenl ... (So) 2.8 U 3.4 U 2.8 U 3.4 U 2.8 U 3.4 U 
7440-22-4 Silver (Ag) 1.2 U 1 • u 1.2 U 1. u 1.2 u 1. u 
7440'23-5 SodiLim (Na) 78300. 157000. 92400. 158000. 117000. 114000. 
7440-28-0 Thalli ... (Tl) 2.7 U 5.3 U 2.7 u 5.1 U 3.3 J 5.7 u 
7440-31'5 Tin (Sn) 2.6 U 14. U 2.6 U 14. U 2.6 U 14. u 
7440-62,2 Vanadium (V) 1.3 J 1.6 J 6. J 1 . 1 J 1.9 J 1.6 J 
7440-66-6 Zinc (Zn) 35.6 U 5.8 u 7.1 U 11 .9 U 5.3 u 9_B u 

Vv , 

~ 
*** Validation Complete *** 
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AREA 15 GROUNDWATER SAMPLE RESULTS 

SII8M>-PfST SAMPLe 10 -------> FDS-G-W15A-Ol FDS-G-W15A-02 FDS-G-W15B-Ol FDS-G-W15B-02 FDS-G-W15C-Ol FDS-G-W15C-02 
ORIGINAL 10 -----> FDSGW15AOl FDSGW15A02 FDSGW15BOl FDSGW15B02 FDSGW15COl FDSGW15C02 
LAB SAMPLe 10 ---> 28308_01 29707.04 28308_02 29730.06 28308.03 29730.07 
ID FROM RePORT --> FDSGW15AOl FOSGW15A02 FDSGW15BOl FDSGW15B02 FDSGW15COl FDSGW15C02 
SAMPLE DATE -----> 01/28/97 06/13/97 01/28/97 06/16/97 01/28/97 06/16/97 
DATE EXTRACTED ~~> 01/29/97 06/16/97 01/29/97 06/18/97 01/29/97 06/18/97 
DATE ANALYlEO ---> 01/31/97 06/19/97 01/31/97 06/20/97 01/31/97 06/20/97 
MA1RIX ----------> Water Water Water Yater Water Water 
UNITS -----------> VG/L VG/L VG/l VG/L UG/L UG/l 

CAS # Parameter 2830B VAL 29707 VAL 20308 VAL 29707 VAL 2830B VAL 29707 VAL 

319-84-6 alpha-BHC 0.04 UJ 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U 
319-85-7 beta-BHe 0.057 J 0.04 U 0.04 U 0_04 U 0.04 U 0.04 U 
319-86-8 del ta-BHC 0.04 UJ 0.04 U 0.04 U 0.04 U 0_04 U 0.04 U 

58-1\9-9 gamma-BHe (lindane) 0.04 UJ 0.04 U 0.04 U 0.04 U 0.04 U 0_04 U 
76-44-8 Heptachlor 0.04 UJ 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U 

309-00-2 Aldrin 0.04 UJ 0.04 U 0.04 U 0_04 U 0.04 U 0.04 U 
1024-57-3 Heptachlor epoxide 0.04 UJ 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U 
959-98-8 Endosu l fan I 0.04 UJ 0_04 U 0.04 U 0_04 U 0.04 U 0.04 U 
60-57-1 Dieldrin 0.08 UJ O.OB U 0.08 U 0.08 U 0.08 U 0.08 U 
n-55-9 4t 4 1 -0DE 0.08 UJ 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 
72-20-8 Endrin 0.08 UJ 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 

33213-65-9 Endosul f an !! 0.08 UJ 0_08 V 0.08 V 0.08 U 0.08 U 0.08 V 
72-54-8 4,4 1 -000 0.08 VJ 0.08 V 0.08 V 0.08 V 0.08 V 0.08 U 

1031-07-8 Endosutfan sulfate 0.08 UJ 0_08 U 0.08 U 0_08 V 0.08 U 0.08 U 
50-29-3 4,41-00T 0.08 VJ 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 
n-43-5 Methoxychlor 0.38 UJ 0.38 U 0.38 U 0_38 U 0_38 V 0.38 U 

53494-70-5 Endrin ketone 0.08 UJ 0.08 V 0.08 U 0.08 V 0.08 U 0.08 U 
7421-93-4 Endrin aldehyde 0.08 UJ 0.08 V 0.08 V 0.08 V 0.08 U 0.08 V 
5103-71-9 alpha-Chlordane 0.04 UJ 0.04 U 0.04 V 0.04 U 0.04 V 0.04 U 
5103-74-2 gamma-Chlordane 0.04 VJ 0.04 V 0.04 U 0.04 V 0.04 U 0_04 U 
8001-35-2 Toxaphene 2.5 UJ 2.5 U 2.5 U 2.5 U 2.5 V 2.5 U 

12674-11-2 Aroclor-'016 1. UJ 1. U 1. U 1. V 1. U 1. U 
11104-28-2 Aroclor-1221 1. UJ 1. U 1. U 1. V 1. V 1. U 
11141-16-5 Aroclor-I232 1. UJ 1. V 1. V 1. U 1. U 1. U 
53469-21-9 Aroclor-1242 1. UJ 1. U 1. U 1. U 1. U 1. U 
126n-29-6 Aroelor-1248 1. UJ 1. U 1. U 1 . V 1. U 1. U 
11097-69-1 Aroclor-1254 2. UJ 2. U 2. V 2. U 2. U 2. U 
11096-82-5 Aroclor-1260 2. UJ 2. U 2. U 2. U 2. U 2. U 

l>o , 
~ 
N 

*** Validation Complete *** 
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AREA 15 GROUNDWATER SAMPLE RESULTS 

S\I846-SVIlA SAMPLE 10 -------> FDS-G-Y15A-Ol FDS-G-Y15A-02 FDS-G-Y158-01 FDS-G-Y15B-02 FDS-G-Y15C-Ol FDS-G-Y15C-02 
ORIGINAL 10 -----> FOSGW15AOl fOSGY15A02 FDSGY15801 fOSGY15802 FOSGW15COl FOSGW15C02 
LAB SAMPLE 10 ---> 28308.01 29707.04 28308.02 29730.06 28308.03 29730.07 
10 FROM REPORT --> FOSGY15A01 fOSGY15A02 FOSGW15BOl FDSGW15B02 FDSGY15C01 fOSGW15C02 
SAMPLE DATE -----> 01/28/97 06/13/97 01/28/97 06/16/97 01/28/97 06/16/97 
DATE EXTRACTED --> 01129/97 06/16/97 01/29/97 06/18/97 01/29/97 06/18/97 
OATE ANALYZED ---> 01/31/97 06/23/97 01/30/97 06/25/97 01/30/97 06125/97 
MATRIX ----------> \Jater Water Water Water Water Water 
UNITS -----------> UG/l UG/L UG/L UG/L UG/L UG/L 

CAS # Parameter 28308 VAL 29707 VAL 28308 VAL 29707 VAL 28308 VAL 29707 VAL 

108-95-2 PhenoL 1- J 10. U 10. U 12. U 10. U 12. U 
111-44-4 bis(2-Chloroethyl)ether 10. U 10. U 10. U 12. U 10. U 12. U 
95-57-8 2-Chlorophenol 10. U 10. U 10. U 12. U 10. U 12. U 

541-73-1 1,3-0ichlorobenzerte 10. U 10. U 10. U 12. U 10. U 12_ U 
106-46-7 1,4·0ichLorobenzene 10. U 10. U 10. U 12. U 10. U 12. U 
100-51-6 BenzyL alcohol 10. U lO_ U 10. U 12_ U 10. u 12_ U 
95-50-1 ',2-DichLorobenzene 10. U 10. U 10. U 12. U 10. U 12. U 
95-48-7 2-Methylphenol (o-Cresol) 10. U lO_ U 10. U 12. U 10. U 12. U 

108-60-1 2,2 1 -oxybis(1-Chloropropane) 10. U 10. U 10. U 12. U 10. U 12. u 
106-44-5 4-Hethylphenol (p-ere.ol) 23. 2. J 10. u 12. U 10. u 12_ U 
621-64-7 N-Nitroso-di-n-propylamine 10. U 10. U 10. U 12. U 10. U 12. U 
67-72-1 Hexachloroethane 10. U 10. U 10. u 12_ U 10. U 12. U 
98-95-3 Nitrobenzene 10. U 10. U 10. U 12. U 10. U 12. U 
78-59-1 Isaphorone 10. U 10. U 10. U 12. U 10. u 12_ U 
88-75-5 2-Nitrophenol 10. U 10. U 10. U 12. U 10. U 12. U 

105-67-9 2,4-Dimethylphenol 10. u 10. U 10. U 12_ U 10. U 12. U 
65-85-0 Benzoic acid 6. J 50. u 50. U 62. U 50. U 60. U 

111-91-1 bis(2-Chtoroethoxy)methane 10. U 10. U 10. U 12. U 10. U 12. U 
120-83-2 2,4-Dichlorophenol 10. U 10. u 10. U 12. U 10. U 12. U 
120-82-1 1,2,4·rrichlorobentene 10. U 10. U 10. U 12. U 10. U 12. U 
91-20-3 Naphthalene 10. U 10. U 10. U 12. U 10. U 12. U 

106-47-8 4-thtoroaniline 10. U 10. U 10. U 12_ U 10. U 12. U 
87-68-3 Hexachlorobutadiene 10. U 10. U 10. U 12. U 10. U 12. U 
59-5Q-7 4-Chloro-3-methytphenol 10. U 10. U 10. U 12_ U 10. U 12. U 
91-57-6 2-Hethylnaphthalene 10. U 10. U 10. U 12. U 10. U 12. U 
n-47-4 HexaehtorocyeLopentadiene 10. U 10. U 10. U 12. U 10. U 12_ U 
88-06-2 2 f 4,6-Trichlorophenol 10. U 10. U 10. U 12. U 10. U 12. U 
95-95-4 2,4,5~Trjchlorophenot 50. U 50. U 50. U 62_ U 50. U 60. U 
91-58-7 2-Chloronaphthalene 10. U 10. U 10. U 12. U 10. U 12. U 
88-74-4 2-Nitroanitine 50. U 50. U 50. U 62. U 50. U 60. U 

131-11'3 Dimethyl phthalate 10. U 10. U 10. U 12. U 10. U 12. U 
208-96'8 Acenaphthylene 10. U 10. U 10. U 12. U 10. U 12. U 
606-20-2 2,6-Dinitrotoluene 10. U 10. U 10. U 12. U 10. U 12. U 

\)J 99-09-2 3-Nitroaniline 50. U 50. U 50. U 62. U 50. U 60. U 

\1 83'32-9 Acenaphthene 10. U 10. u 10. u 12. U 10. U 12. U 

t ... 
51-28-5 2,4-Dinitrophenol 50. U 50. U 50. U 62. U 50. U 60. U 

*** Validation Complete *** 
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AREA 15 GROUNDWATER SAMPLE RESULTS 

SII846-!MlI\ SAMPLE 10 -------> FDS-G-W15A-Ol FDS-G-W15A-02 FOS-G-W15B-Ol FOS-G-W15B-02 FOS-G-W15C-Ol FOS-G-W1SC-02 
ORIGINAL 10 -----> FOSGW1SAOl FDSGW15A02 FDSGW15BOl FOSGW15B02 FOSGW15COl FDSGW1SC02 
LAB SAMPLE 10 ---> 28308.01 29707.04 28308.02 29730.06 28308_03 29730.07 
10 FROM REPORT --> FDSGW15AOl FDSGW1SA02 FOSGW15BOl FDSGW1SB02 FDSGW15COI FDSGW15C02 
SAMPLE DATE -----> 01/28/97 06/13/97 01/28/97 06/16/97 01/28/97 06/16/97 
DATE EXTRACTED --> 01/29/97 06/16/97 01/29/97 06/18/97 01/29/97 06/18/97 
DATE ANALYZED ---> 01/31/97 06123/97 01/30/97 06/25/97 01/30/97 06125/97 
MATRIX ----------> Water Water Water Water Water Water 
UNITS -----------> UG/L UG/L UG/l UG/L UG/L UG/l 

CAS # Parameter 28308 VAL 29707 VAL 28308 VAL 29707 VAL 28308 VAL 29707 VAL 

100-02-7 4-Nitrophenol SO_ U 50. U 50. U 62. U 50. U 60. U 
132-64-9 Dfbenzofuran 10. U 10. U 10. U 12_ U 10. U 12. U 
121-14-2 2,4-Dinitrotoluene 10. U 10. U 10. U 12. U 10. U 12. U 
84"66·2 Oiethylphthalate 10. U IO_ U 10. U 12. U 10. U 12_ U 

7005-72-3 4-Chlorophenylphenylether 10. U 10. u 10. U 12. u IO_ U 12. U 
86-73-7 FLuorene 10. U 10. U 10. u 12_ U 10. U 12_ U 

100-01-6 4-NitroanH ine 50. U 50. U 50. U 62. U 50. u 60. U 
534-52-' 2-Methyl-4,6-oinitropheno l 50. U 50. u 50. u 62_ U 50. U 60_ u 
86-30-6 N-NitrosodiphenyLamine 10. U 10. U 10. U 12. U 10. U 12. U 

101-55-3 4-Bromophenyl-phenylether 10. U 10. U 10. U 12. U 10. U 12. U 
118-74-1 Hexachlorobenzene 10. U 10. U lO_ U 12. U 10. U 12. U 
87-86-5 Pent~chlorophenot 50. U 50. U 50. U 62_ U 50. U 60. U 
85-01-8 Phenanthrene 10. U 10. U 10. U 12. U 10. U 12. U 

120-12-7 Anthracene 10. U 10. U 10. U 12_ U 10. U 12_ u 
84-74-2 Di-n-butylphthalate 10. U 10. U 10. U 12. U 10. U 12. U 

i 206-44-0 Fluoranthene 10. U 10. U 10. u 12. u 10. U 12. U 
129-00-0 Pyrene 10. U 10. U 10. U 12. U 10. U 12. U 
85-68-7 Butylbenzylphthalate 10. U 10. U 10. U 12. U 10. U 12. U 
91-94-1 3,3'-DichLorobenzidine 20. U 20. U 20. U 25. U 20. U 24. U 
56'55-3 Benzo(a)artthracene 10. U lO_ U 10. U 12. U 10. U 12. U 

218-01-9 Chrysene 10. U 10. U 10. U 12. U 10. U 12. U 
117-81-7 bis(2-Ethylhexyl}phthalate (BEHP) 10. U 10. U 10. U 12_ u 10. U 12. U 
117-84-0 Di-n-octyl phthalate 10. U 10. U 10. U 12. U 10. U 12. U 
205-99-2 Benzo(b)fluoranthene 10. U 10. U 10. u 12_ U 10. U 12. U 
207-08-9 Benzo(k)fluoranthene 10. U 10. U 10. U 12. U 10. U 12. U 
50-32-8 BenzoCa}pyrene 10. U 10. U 10. U 12. U 10. U 12. U 

193-39-5 Indeno(1,2,3-cd)pyrene 10. U 10. U 10. U 12. U 10. U 12. U 
53-70-3 Ofbenz(a,h}anthraeene 10. U 10. U 10. U 12. u 10. U 12. U 

191-24-2 Benzo(g,h,i)perylene 10. U 10. U 10. U 12. U 10. U 12. U 

·Vv 
~ 
'-l) 

*** Validation Complete *** 
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AREA 15 GROUNDWATER SAMPLE RESULTS 

S\I846-1IOA SAMPLE ID -------> FOS-G-W15A-Ol FOS-G-W15A-02 FOS-G-W15B-Ol FDS-G-W15B-02 FDS-G-W15C-Ol FOS-G-W15C-02 
ORIGINAL 10 -.---> FDSGW15AOl FOSGW15A02 FDSGW15BOl FDSGW15B02 fDSGW15COl FOSGW15C02 
LAB SAMPLE 10 ---> 28308.01 29707.04 28308.02 29730.06 28308.03 29730.07 
ID FROM REPORT --> FDSGW15AOl fDSGW15A02 FDSGW15BOl FDSGW15B02 fDSGW15COl fDSGW15C02 
SAMPLE DATE - •• --> 01/28/97 06/13/97 01/28/97 06/16/97 01/28/97 06/16/97 
DATE ANALYZED ---> 01/30/97 06/17/97 01/30/97 06/19/97 01/30/97 06/19/97 
MATRIX ----------> \Jater Water Water Water Water Water 
UNITS -----------> UG/L UG/L UG/L UG/L UG/L UG/L 

CAS # Parameter 28308 VAL 29707 VAL 28308 VAL 29707 VAL 28308 VAL 29707 VAL 

74-87-3 Chloromethane 10. U 10. U 10. U 10. U 10. U 10. U 
74-83-9 Bromomethane 10. U 10. U 10. U 10. U 10. U 10. U 
75-01-4 Vinyl chloride 10. U 10. U 10. U 10. U 10. U 10. U 
75-00-3 Chloroethane 10. U 10. U 10. U 10. U 10. U 10. U 
75-09-2 Methylene chloride 5. U 5. U 5. U 5. U 5. U 5. U 
67-64-1 Acetone 13. U 10. U 10. U 10. U 10. U 10. U 
75-15-0 Carbon disulfide 5. U 5. U 5. U 5. U 5. U 5. U 
75-35-4 1.1-0ichtoroethene 5. U 5. U 5. U 5. U 5. U 5. U 
75-34-3 1.1-Dichtoroethane 5. U 5. U 5. U 5. U 5. U 5. U 

540-59-0 1f 2-Dicntoroethene (totaL) 5. U 5. U 5. u 5. u 5. U 5. U 
67-66-3 Chloroform 5. U 5. U 5. U 5. U 5. U 5. U 

107-06-2 1,2-Dicnloroethane 5. U 5. U 5. U 5. U 5. U s. U 
78-93-3 2-Butanone (MEK) 10. U 10. U 10. U 10. U 10. U 10. U 
71-55-6 1.1,1-Triehloroethane 5. U 5. U 5. U 5. U 5. U 5. U 
56-23-5 Carbon tetrachloride 5. U 5. U 5. U 5. U 5. U 5. U 
75·27-4 Bromodichloromethane 5. U 5. U 5. U 5. U 5. U 5. U 
78-87-5 1,2-oichLoropropane 5. U 5. U 5. U 5. U 5. U 5. U 

10061-01-5 cl.·1,3·0Ichloropropene 5. U 5. U 5. U 5. U s. U s. U 
79-01-6 Trichloroethene 5. U s. U s. U 5. U 5. U 5. U 

124-48-1 o Ibromochloromethane s. U 5. U 5. U 5. U 5. t) 5. U 
79-00-5 1,1.2-rrichloroethane 5. U 5. U 5. U 5. U 5. U 5. U 
71-43-2 Benz.ene 5. U 5. U 5. U 5. U 5. U 5. U 

10061-02-6 trans-1,3-Dichloropropene 5. U 5. U 5. U 5. U 5. U 5. U 
75-25-2 Bromoform 5. U 5. U 5. t) 5. U 5. U 5. U 

108-10-1 4-Methyl-2-Pentanone (MIBK) 10. U 10. U 10. U 10. U 10. U 10. U 
591-78-6 2-HexanQne 10. U 10. U 10. U 10. U 10. U 10. U 
127-18-4 Tetrachloroethene 5. U 5. U 5. U 5. U 5. U 5. U 
79-34-5 1,1,2,2-Tetraehloroethane 5. U 5. U s. U 5. U 5. U 5. U 

108-88-3 Toluene 3. J 5. U 5. U 5. U 5. U 5. U 
108-90-7 Chlorobenzene 6. 5. U 5. U 5. U 5. U 5. U 
100-41-4 Ethylbenzene 5. U 5. U 5. U 5. U 5. U 5. U 
100-42-5 Styrene 5. U 5. U 5. U 5. U 5. U 5. U 

1330-20·7 Xylene (Total) 5. u 5. U 5. U 5. U 5. U 5. U 
108-05-4 Vinyl acetate 10. U 10. U 10. U 10. U 10. U 10. U 

\,J 110·75-8 2-Chloroethyl vinyL ether 10. U 10. U 10. U 10. U 10. U 10. U , 

'& 
*** Validation Complete *** 
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