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To: 

From: 

Date: 

Re: 

Memorandum 

Naval Base Charleston Project Team 

Todd Haverkost, P.O. 
E/A&H 

June 2, 1997 

Zone A, Arsenic Results for Grid Location GDASB006 

During the outlier evaluation performed as part of the Zone A background determination, the 

project team agreed by consensus that the surface soil arsenic concentration of 30.1 ppm at 

GDASB006 warranted further consideration. E\A&H was tasked by the Navy to collect 

additional samples around the grid 6 location to determine if the arsenic concentration was an 

isolated anomaly. Three surface soil samples were collected within a 10' radius of GDASB006 

and sent to a laboratory for arsenic analysis. The results were 6.2, 7.2, and 15.3 ppm. 

Background for aresenic was calculated at 9.44 ppm. Attached are copies of the laboratory 

reports and a rough figure showing the approximate sample locations. Note that only the last six 

boring 10 appear on the lab reports. EI A&H does not recommend any further action for this area 

other than to report the findings in the final version of the Zone A RFI report. Please be 

prepared to discuss this item at the June technical subcommittee meeting. 
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CEIMIC 
Narrative Project: 
Reference No.: 
Client: 
SDGNo.: 

METALS 

Zone A 
2901-08420 
Ensafe 
7624 

-
NARRATIVE 

1bree soil samples were prepared according to ILM04.0 guidelines for soil digestion. These samples were digested and 
analyzed for one metal according to EPA eLP ILM04.0 methods. The table below shows list of metal, analytical instrument 
used. and date analyzed. 

Metal Instrument Date Analyzed 

Arsenic ICAP·T 05/09/97 

ICAP-T (Inductively Coupled Argon Plasma Trace) 

QC Criteria Status Comments 

Holding Time Compliant 
Blanks Compliant 
Initial Calibration Compliant 
Continuing Calibration Compliant 
LCS Recovery Compliant 
Matrix Recovery Compliant 
Post Digestion Matrix Compliant Not applicable 
Recovery 
Duplicate ReproducibilitY Non-Compliant. The duplicate RPD results was not within control 

limits and flagged with an "*". 
ICP Serial Dilution Compliant 
Recovery 

There were no problems associated with these samples. 



FLAGS FOR METALS 

B - Concentration that is less than the Contract Required 
Detection Limit (CRDLl but greater than or equal to the 
Instrument Detection Limit (IDLl. 

E - Dilution analysis for the analyte is not at or within 10% of 
the sample, therefore chemical or physical interference 
effect must be suspected. 

N - Spiked sample recovery not within control limits. 

S - The reported value was determined by the Method of Standard 
Addi tions (MSA). 

W - Post-digest spike for Furnace All. analysis is out of control 
limits (85-115%), while sample absorbance is less than 50% 
of spike absorbance. 

U - Analyte was analyzed but not detected. 

*- Duplicate analysis not within control limits. 

+- Correlation coefficient for the MSA is less than 0.995. 



u.s. EPA - CLP 

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE 

Lab Name: CEIMIC_CORPORATION ______ _ 

Lab Code: CCSD 

SOW No.: ILM04.0 

Case No.: ZONE A 

EPA Sample No. 
BOA601 

-BOB601-------
-BOB6 0 1D"'--__ -_ -_ -_-_ 
-BOB601L 
-BOB601S-----
=BOC6 0 1 ______ _ 

Contract: 32624-11 

SAS No.: 

Lab Sample ID 
7624-01 

-7624-02--------
-7624-02"'D_--_-_-_-_-_-_ 
-7624-02L _____ _ 
-7624-02S _____ _ 
-7624-03 ___ _ 

Were ICP interelement corrections applied ? 

Were ICP background corrections applied ? 
If yes - were raw data generated before 
application of background corrections ? 

Comments: 

SDG No.: 7624 

Yes/No YES 

Yes/No YES 

Yes/No YES 

I certify that this data package is in compliance with the terms and 
conditions of the contract, both technically and for completeness, for 
other than the conditions detailed above. Release of the data contained 
in this hardcopy data package and in the computer-readable data submitted 
on floppy diskette has been authorized by the Laboratory Manager or the 
Manager's designee, as verified by the following s:ri naa~ture. 

Signature,,,, ~. N=e, ~e-:> 
Date :~\ ~ [<1 1-- Title: 

COVER PAGE - IN ILM04.0 



~~ U.S. EPA - CLP 

~ EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

BOA601 
Lab Name: CEIMIC CORPORATION ______ _ Contract: 32624-11 

Lab Code: CCSD Case No.: ZONE_A 

Matrix (soil/water): SOIL 

Level (low/med): 

% Solids: 

LOW 

82.5 

SAS No.: SDG No.: 7624 

Lab Sample ID: 7624-01 

Date Received: 05/01/97 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration C Q M 

7440-38-2 Arsenl.c 15.3 - * p-
-- - -- --- -

- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --

Color Before: GRAY ----- Clarity Before: Texture: FlNE __ 

Color After: YELLOW __ _ Clarity After: Artifacts: YES 

Comments: 
BOA601 = NBCA\GDASBOA601 
ARTIFACTB_=_PEBBLES/ROOT~S------------------------------------------------

FORM I - IN ILM04.0 



- u.s. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

BOB601 
Lab Name: CEIMIC CORPORATION ______ _ Contract: 32624-11 

Lab Code: CCSD Case No.: ZONE A 

Matrix (soil/water): SOIL_ 

Level (low/med): 

% Solids: 

LOW __ 

83.5 

SAS No.: SDG No.: 7624 

Lab Sample ID: 7624-02 

Date Received: 05/01/97 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration C Q M 

7440-38-2 Arsen~c 7.2 -
* p 

-- - -- --- -
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --- --

Color Before: GRAY ____ _ Clarity Before: Texture: FINE __ 

Color After: YELLOW __ _ Clarity After: Artifacts: YES __ _ 

Comments: 
BOB601 = NBCA\GDASBOB601 
ARTIFA~TB_=_PEBBLES/ROOT~S'-----------------------------------------------

FORM I - IN ILM04.0 



""' U. S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

BOC601 
Lab Name: CEIMIC CORPORATION ______ _ Contract: 32624-11 

Lab Code: CCSD Case No.: ZONE A 

Matrix (soil/water): SOIL_ 

Level (low/med): 

% Solids: 

LOW 

82.3 

SAS No.: SDG No.: 7624 

Lab Sample ID: 7624-03 

Date Received: 05/01/97 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration C Q M 

7440-38-2 Arsenl.c 15.4 -
* p 

-- - -- --- -
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --- --
- --
- --
- --- --
- --
- --
- --- --

Color Before: GRAY ----- Clarity Before: Texture: FINE __ 

Color After: YELLOW Clarity After: Artifacts: YES 

Comments: 
BOC601 = NBCA\GDASBOC601 
ARTIFA~TB_=_PEBBLES/ROOT~S------------------------------------------------

FORM I - IN ILM04.0 



o o 
MEMO 4-22-97 

FROM: EnSafe 
TO: Project Team Subcommittee members 

R,E: Zone A background value -- Chromium in deep groundwater 

The original chromium background reference value of 7.53 j.tg/L was twice the mean of one first­
round detection (7.3 j.tg/L) and two estimated values for nondetects. Results for four sampling 
rounds include four detections: 

GDAHW02DOI = 7.3 j.tg/L (GW02DOI = 4UJ j.tg/L) 
GDAGWOlD04 = 1.6 {lg/L 
GDAGW02D04 = 48.85 j.tg/L (mean of 55.4 and 42.3 j.tg/L) 
GDAGW03D04 = 136 j.tg/L 

Three of the four total detections came in the fourth round. The two highest detections came from 
samples that also reported the highest concentrations of aluminum of the 12 total samples, 
indicating that the chromium could possibly have been adsorbed onto clay particles suspended in 
the sample; however, field records (attached) show that turbidity levels during purging in both 
wells were recorded as zero NTUs. If the maximum value were used as the nonparametric UTL, 
the UTL wouid be D6 j.tgiL. The second highest detection was 48.85 j.tg/L. If both of these high 
values are removed from the dataset, the nonparametric UTL becomes 7.3 j.tg/L. 

The MCL for chromium in groundwater is 100 j.tg/L (total chromium). The RBC for trivalent 
chromium is 3700 j.tg/L; for hexavalent chromium, it is 18 j.tg/L. The maximum concentration of 
chromium in any Zone A groundwater sample collected during 1995-1997 is 136 j.tg/L (see above), 
which is the only observed concentration greater than the MCL. The maximum hexachrome 
concentration is 32 J1.g/L in duplicate sample 039HW00301, which is the only observed hexachrome 
concentration greater than the RBC. Only four samples from two wells (out of 28 samples analyzed 
for hexachrome) reported hexachrome detections. 
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o ' 
Final QmiPreheruive Son/pling and An4/ysls Plan 

FIGURE 6·1 

Naval Base Ozorleston 
August 30. 1994 

Groundwater SamplinQ Form 

Groundwater Sampling Isample 10: NBCA.\.A"A./'1IJ6~ Dr 
PROJEcT NAME: t:I&lAL MSIi QI::!ABLI;STON (g~lIn) JOB NO: DATE: 1L--J7 __ "~ 
WELL NO: NBCA\ .GIlA-atJP LOCATION: ZONE A. 

WEATHER cONDITIONS: "'1.. 
.~ ~.Dl/;1: 71

D

F., 
REVIEWED BY: A~ PERSONNEL: . 'L' }I. ~7~Q~_ 

PURGING DEVICE 
, , • SAMPUNG DEVICE • 

!rYPe - ? P!!!i§llIl!!c PUml! Type _7 eeristaliliso Euml! 

Hew was the devIc:e deccIIItaminata per CSAP How was the device de<:on!amInal8d7 Per CSAP 

How was the line deconIamInaIad7 Per CSA!' Howwaathe Mne_ EerCSAP 

~hIch __ previously purged? t:I!lQAI alA ~ 1i4:.. Whlc:h .... _pnMausIyump/ed7NBC~ ~ .. 4"~ 
INITIAL WEll VOLUME PURGING 

We!! d!a.rneter {!!'_} ? nm.._ tR,;..~ Finlohod II) ''I 
~lIc;kup (11.) " V~pwged #75rh: t: • 

OopUI to boIIom of _ ""'" TOC (11.) ~1.t commenIs on Well ROCOYeIY.. w~;;;2 
~lowater __ rromTOC(ll1 t;..tJ Depth 10 water (11.) 7-" I 
lIInghi ofwaLer (11.1 ~~ 1'1 CompIeIIon -
ivolume of water (Ill ... 

J\dCfdional Comments - .. 
(gal.l 7.~' sample CdIecIed: start 16~ 

of ~ 81bot1am of_ (Ill N~ F1nI&h I1tJO 
3~of_(gaI.) ~/.7' . 

IN-SITU TESTING TIme: ,1jtI( "f".l 09.:171:111/ I{)«) Il!1. _ 

....L. ....L. ..J.... -L -L. -L. ....L.. 
tweu Volumo Purged (ga") 1').5 7X /4.175 M /f:'¥ ;'J.7r _ 
trUlblly ~/" IJ 60' 
Odor ~ff,.~§~.-
pH (units) ,.1~ t. 7 t.. ? ·"ill , . .:l-' 0-

(.mho) .~~ /1.} )11.'1- .2tJ.i;4t ~4,f-
W ..... TemperalIn (dog. C) 

~ :;-;-; -:;::-;., -;::-......... ~ ':L]"'".v -.-. -
~~.. ;,~'I ,.,. ¥.: .... .,..'.clA-l .... ---u . 

00pUI1o _ (Il) "kJ..t.I- ].JI 7.# Ae 7.13 ].J.i' -
NOTES: . 1 FT. lENGTH OF .- aqUIlla 0.0&7 ft 01 0.65 gal. llt.langth 2" equals 0.022It 01 0.16 gal 

TurbIIy choices: clear. turbid. opaque Revision Date: 815192 

6-5 



Fi1u:Jl eo9ehenstve Sampling Q1/d A1Iillysls Plan 
Naval Base Charleston 

Augusr 30,1994 

FIGUREG-1 

Groundwater Sampliml Fonn 

Groundwater-sampling Isample 10: NBCA\ aPA ~t.J,).I/) 4'/-
PROJECT NAME: N6~6I. M§E t!!::!.6B~STOt:l {clean) JOB NO: DATE:JD·lr-'16 

WEll NO: NBCA\ bOil. - O:W LOCATION: ZONE A 

jwEA THER CONDITIONS: 
., 1.~MP: 7(?'~11 

REVIEWED BY: A-. ,0: • PERSONNEL: .M: ~~- '.4-

PURGING DEVICI:: 
, , . T 

SAMPUNG DI::VICE 

~ _? e!l!jste!1ill el!me TWO _7 e~E!stelilill el!ml! 
HowWOG the _ cIea>nIamInaIad eer CSA? _was the device dooanIamI_ eer CSAP 

How _1118 line deconIamInated? eer CSAf' How """ the line doconIaminated? eer CSAe 

WhIch well ""'" ~ pUrgGcI? Il!!i!QAl CoP/!- ~():1 WhIcII WIllI was prav\ou$ly sampled? NB~\ a i) A-CJd:; 
INITIAL WI::LL VOLUME PURGING 

wei ciiaff.eiei ('1ft.) 2 TIm!! tdartwi 
df~1 

Finished /164 

S1icl<up (Il) 'I' Volume puIJled /~~~' l' 
Depth to _ til _ from TOC (Il) 3'-'1;' Commenlsanw .. ~ ~ln-,36 
DapthlD __ CUIface from TOC (Il) 7.17 Depth ID water (Il) 't." J 

i.engI'i or water (Il) ;J9, s'5'. Compiotlan -
Votuma of'" (Il) -. Additional comments -

(gaI.1 ~ SampkI Collected: Start 1(.:4~ 

0/ cedImanI II bcIIDm o/well (It I j./bL FinIcI\ I ;J:tJO 
3 voIu_orweter (gal.) Je 

- IN-SITU TESTING TIme; DI'17 )0'" J"L lP 30 )IJIJ! 1/44 - --
---L -L -L ~ -L J..... ...J.-. 

WoN. Volume .,.."od (gal) :zS ~ 7.~ LL. J).-~ is- _ 
TUlbily & o. (J a ~ 

Odor ~~l&tt~~-
pH (units) 1... '1 ,.\li 1:Jj (,. ,.~" t. J -

(.mho) ~£.~kO.b "., ('/.Z Z,.&,,""· = 
W_T~(deg.C) 

;1" .... ," "".,,;:;:;-c) -.,.".~ ~-. fii..£::;.! _. 1 ::::.:.: ~ -
DejlII\ to _ (Il) 8.JL .J/' £if.. t!t v.16 til. -
NOTES: 1 FT. LENGTH OF ~ eq ..... 0.Q87 II or 0.65 gal. 1 Il length -r equals O.()22ft or 0.16 gal. 

Turbity choIoes; Clear. _. opaq<Je Revision Dale: 815192 

6-5 
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VCHEM..;,R 

04122/97 

GDA-G-W001-01 
938~G..,WOOl~01 

039-G-W005-01 
GPA..,G.,W002"'01 
GDA-H-W02D-01 
039-G,;,w002~.01 

506-G-W001-01 
S'02-...;.a....,O'QOS-::'.Ol 
S02-G-0005-01 

*** End of 

E N V I RON MEN TAL S A F E T Y & DES I G N S 

Report 

2901-00001 - CHARLESTON ZONE A - SOIL & 1ST GW 

038GW00201 
042GW00201 
GDAGW00101 
038gw90iOl 
039GW00501 
GDAGWOO20], 
GDAHW02D01 
039GW00201 
506GW00101 
S,o.2_wos1D 
S02W0501 

*** 

Samples by Chemical Report 
7440-47-3 Chromium (Cr) 

----
>= 0.0000 for UG/L - Hits Only 

Water 12/07/95 4.2000 J 

water 12/05/95 4;9000 J 
Water 12/07/95 5.0000 J 
water ],2/07/95 5AJiQ.00 iT 
Water 12/06/95 5.8000 J 

Water 12Io.~/95 ·······6~1000 .. J 
Water 12/08/95 7.3000 J 

Water 12/05/95 8/3000 J 
Water 12/07/95 9.7000 J 
Wa-t_er 1l/15iQ3 343.0000 
Water 11/15/93 630.0000 

UG/L 
uGIL 
UG/L 
UG/L 
UG/L 
UGIL 
UG/L 
UG/L 
UG/L 
ugjl 
ug/l 

Page: 

Time: 15:27 

L5997 VAL 
LS970 VAL 
L5997 VAL 
LS997 VAL 
L5991 VAL 
LI';oQa· 
L6007 VAL 
L5970 VAL 
L5997 VAL 
CNs23 VAL 
CNS25 VAL 



E N V I RON MEN TAL SAFETY & DES I G N S page: 
2901-00002 - CHARLESTON ZONE A - QUARTERLY GW Time: 15:25 

Samples by Chemical Report Quarters .:J.) 3 J 'I 
7440-47-3 Chromium (Cr) 

>= 0.0000 for All Concentration units - Hits Only 

02/06/97 1.1000 J UG/L 28417 VAL 
039",G-WIOD~A2 03/11/97 1.2000 Ei OG/L 28773 NV 
043-G-W001-01 043GW00101 Water 02/07/97 1.2000 J UG/L 28417 VAL 
039--G-WIOI-'A2 039G\UO!A2 Water 03/11./97 1.3000. B OG/L 28773 NV 
039-G-W13I-A2 039GW13IA2 Water 03/12/97 1.3000 B UG/L 28773 NV 

039GWQ9DA2····· Water 03/11/97 ",.4000Ei oq/I. 28773 NV 
039GW12DA2 Water 03/12/97 1. 4000 B UG/L 28773 NV 

039GW13DA2 Water 03/12/97 L5000Ei OG/r. 28773 NV 
GDA-G-WO 10-04 GDAGW01D04 Water 10/15/96 1. 6000 J UG/L 6434 VAL 
D3':ic;G"WOO8-A2 039GWOOSA2 Water 03/10/97 1. 7000>B tiMI. 28773 NV 
039-G-W012-04 039GW01204 Water 10/16/96 1.8000 J UG/L 6434 VAL 
039"G-cW08D"A2 039GW08(JA2 water 03/10/97 1.8000 B UG/L 28773 NV 
039-G-W008-04 039GW00804 Water 10/11/96 2.1000 J UG/L 6434 VAL 

039.GW00604 Water 10110/~6 2.2000 J OG/1. 6434 VAL 
13-A2 039GW013A2 Water 03/12/97 2.2000 B UG/L 28773 NV 

039GW12(J04 Water 10/16196 2.2000 J OG/L 6434 VAL 
039HW010A2 Water 03/11/97 2.3000 B UG/L 28773 NV 
039GW010);,2> . Water 03/11/97 2.4000 \S Oc/L 28773 NV 
039GW01501 Water 02/06/97 2.4000 J OG/L 28417 VAL 
oo2GW00204 Water 10/04/96 5/2000 J OG]L 6382 VAL 

039-G-W08D-04 039GW08D04 Water 10/15/96 5.4000 J UG/L 6434 VAL 
50S"G"'WOOk02 5 05GWOO 102 Water 04124/~6 6,4000 J OG/I. L6904W VAL 
039-H-W003-02 039HW00302 water 04/24/96 6.9000 J OG/L L6904W VAL 

506GW00 102 Water 04/25/96 7/11)00 .• J. UG/1. 1.69161'1 VAL 
GDAGW00104 Water 10/15/96 7.4000 J 6434 VAL 
GDI\GW(021)4 ··Water 10/17]?6 9di6.6.6. J 
042GW00303 Water 06/21/96 9.7000 J UG/L L7294M VAL 
03.9Gwo1;:)01 Water 02/07/97 2l.;~00O OG/L 28417 . VAL 
GDI\HW02D04 Water 10/17/96 42.3000 J UG/L 6468 VAL 
cQ42GW00302 Water 04124/~6 45.9000 gGlL L6904W VAL 

GDA-G-W02D-04 GDAGW02D04 water 10/17/96 55.4000 J UG/L 6468 VAL 
GDA~G"":\i03_D-"':04 """:":J\rlT.Tn-"l"n:n-A 1.1_'&';' __ 101-16'/-96 .- .... ,. ,..l"\,.."" oJ ........ _1. 6,43,4 VAL .... L.10 ... ""'--.l_"' ..... ,. na.'-"=' .... .L ,;),9 ";,:u,U1.I.V U\:iT-LJ 

••• End of Report • •• 

\'VI (.A... :: IOu.?'5! L 



VCHEM_R 
04/22/97 

039-H-W003-01 
GOA.,H-W02D-Ol 

E N V I RON MEN TAL S A F E T Y & DES I G N S 
2901-00001 - CHARLESTON ZONE A - SOIL & 1ST GW 

Samples by Chemical Report 
18540-29-9 Chromium (Hexavalent) 

039HW00301 
GDl\.HW02001 

>= 0.0000 for MG/L 

Water 12/06/95 
Water 12/08/95 

0.0320 
O.()020J 

MG/L L5992 
:Mqjt L6007 

*** End of Report *** 

Page: 

Time: 15:23 

VAL 



VCHEM_R 
04/22/97 

039-G-W001-02 
039-'G~W001"'03 

039-G-W002-02 

0 

039-G-W004-02 
·039+0,..1'1004"'03 
039-G-W005-02 

2 

3 

GDA-G-W03D-04 

E N V 1 RON MEN TAL S A F E T Y & DES 1 G N S 
2901-00002 - CHARLESTON ZONE A - QUARTERLY GW 

Samples by Chemical Report QIJllTter.s O!, 3, If 
18540-29-9 Chromium (Hexavalent) 

>= 0.0000 for All Concentration Units 

039GW00102 Water 04/23/96 0.0030 U MG/L L6891I 
0390WOOlU3 Water 06/20j96 0.0030 U MG/L L72871 
039GW00202 Water 04/23/96 0.0030 U MG/L L6891I 
0390WQ92Qp water 0 6/20/96 .0;0030 U MG/L L72871 
039GW00302 Water 04/24/96 0.0080 J MG/L L69041 
.039!JWP0302 Water 04/24/96· 0.0120 J. MoiL L69041 
039GW00303 Water 06/20/96 0.0030 U MG/L L72871 
039iil'1Q·0.3.03 wa.ter 06/2.0/96 0,0.0.30 U MG/L L72881 
039GW00402 water 04/24/96 0.0030 U MG/L L69041 
0390wQ9.403 water 06/21/96 0;0030 U ··MO/L L72941 
039GW00502 Water 04/24/96 0.0030 U MG/L L69041 
0390WOQ$Q3 Wa.ter 06/2U96 0;0.0.30 ·U MG/L L72941 
039GW04D02 Water 04/25/96 0.0030 U MG/L L69161 

·0390W0400p water 06/21/96 0;.0.030 u .MGIL L72941 
GDAGW00103 Water 06/24/96 0.0030 U MG/L L73101 
GDAOW99104· Wa.ter 1011S19? 0,9200 ·U MOIL 6434 
GDAOW00203 Water 06/24/96 0.0030 U MG/L L73101 
ODAOW00204 Witter 10/17/96 0.;0200 >U MGIL 6414 
GDAGW00303 Water 06/25/96 0.0030 U MG/L L73171 
ODAGW00304 Wa.ter 10I16/9.6 0;0200· U MO/L 643.4 
GDAGW01D03 Water 06/24/96 0.0030 U MG/L L73101 
GDAGWQ.1004 water lo/iS/!)!> .. (k0200 U .MG/ L 6434 
GDAHW02D02 Water 04/25/96 0.0040 J MG/L L69141 
GDMw02PQp water 06/24W6 0.00300 MO/L L73101 
GDAHW02D03 water 06/24/96 0.0030 U MG/L L73091 
ODAOW02PQ4 ··W!>'t.er '+0/17/99 OlOZOO u MG/L 6468 
GDAHW02D04 Water 10/17/96 0.0200 U MG/L 6468 

water 06/25/96 ·0,0030 itt· MG/L 1;73111 
GDAGW03D04 water 10/16/96 0.0200 U MG/L 6434 

*** End of Report *** 

Page: 

Time: 15:24 

VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 

. VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 



• .. 

MEMO 

TO: 
FROM: 

RE: 

Project Team members 
EnSafe 

4-4-97 

Summary of dataset adjustments, data transformations, and calculations used 
to obtain background reference values for Zone A 

Upper interval soil 

Original data values (n = 13) provided the best distribution for aluminum (Figs. la, lb), which 
was detected in all 13 sa!nples. UTL = 7366 + (2.670)(2030) = 12,800 mg/!c-.g. 

The highest data value for arsenic (30.1 mg/kg in GDASBOO60l) was identified as an outlier 
in both original (Figs. la, lb) and LN-transformed (Figs. 2a, 2b) datasets. After removing this 
value (n = 12), the best data distribution was square-root transformed (Figs. 5a, 5b, vs. Figs. 
3a, 3b and Figs. 4a, 4b). UTL = [2.060 + (2.736)(0.370)]2 = 9.44 mglkg. All samples had 
detections. Elevated arsenic sample GDASBOO601 is located in grass just east of Avenue D 
North. The corresponding lower interval soil sample reported 3.3 mg/kg arsenic (the mean for 
lower interval samples is 3.9 mg/kg). Tnere is no obvious arsenic source. Possibly, arsenates 
were sprayed for weed control, or coal clinker runoff came from across Avenue D North. 
Adjoining samples GDASB00501 and -00701 reported the third highest and highest arsenic 
detections (5.6 mg/kg and 7.45 mg/kg, respectively) of the remaining samples. 

Although the chromium distribution is skewed positively (Fig. la), there are no outliers (Fig. 
2b). The LN-transformation (Figs. 2a, 2b) provides a more normal distribution than the square­
root transformation (Figs. 3a, 3b). UTL = exp[2.655 + (2.670)(0.474)] = 50.4 mglkg. 
Chromium was detected in a1113 samples. Seven of the 17 Zone A soil samples analyzed for 
hexachrome reported detections, ranging from 0.024 mg/kg to 0.12 mg/kg (in sample 
042SB00902). 

Lower interval soil 

All 12 subsurface soil grid samples reported chromium detections, with four of the 12 clustered 
around 13 mg/kg (Fig. 1b). The LN-transformation (Figs. 2a, 2b) provided the best measures 
of skewness, CV, etc., but did not produce a particularly close approximation of a normal 
distribution. The original parametric UTL of 175.7 was based on this transformation. Because 
of the nonnormal distribution, a nOnpatd.IlletriC lJTL based on the largest value is 63.4 mglkg. 
Two of the five lower interval Zone A soil samples analyzed for hexachrome reported detections 
(see above). 
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Because the original UTI. for nickel (102 mg/kg) was not far below its generic SSL of 130 
mg/kg (assuming DAF = 20), the UTI. was also reviewed. The nickel dataset is strongly 
strew~ to the right (Figs. la, 1b), even after being LN-transformed (Figs. 2a, 2b). The original 
UTL was based on this transformation. Because the transformed dataset does not approximate 
normality, a nonparametric UTL based on the largest value was used instead: 35.0 mg/kg. 
Nickel was detected in eight samples. 

Shallow groundwater 

The original background reference value of 53.5 /Lg/L for arsenic was twice the mean of a large 
detection (68.3 /Lg/L in GDAGWOO101) and two nondetects. Using four rounds of data, the 
value of 68.3 /Lg/L from the first round is seen to be an outlier (Figs. 1b, 2b). After removing 
+1.. ..... • .. ,"'+H ....... +J.. .... ~ .......... .f' ..... ,.. ... A ....... Al"'t1nnl'! 1" 11 ",o::nn...,.ll3ol1.'! ft:IInn1...1nn- th". 11.:0130 1'\-( '!J nl"\nn~'r.lIn1p.tri .... TTTI -" 
........ '" VU\..LI.'-'.I., l.J...l'-'.I.'" ~ .... J..VU.I. U""''''''''''UV.LI.~ .............. ~Y"''''''~' ... """i,... ............... 0 ....... "" ... "" ..... ..., ..................... .t' ....... ~- ..... .&- - .... -. 
maximum detected value = 7.4/Lg/L. Note: Using the maximum value as the UTL when n = 
11 gives only 76% coverage with 95% confidence, rather than the desired 95% coverage. For 
comparison putpOses, a parametric UTL based on a LN-transformed dataset with n = 11 would 
be 22.1 /Lg/L. The nonparametric UTL of 7.4 /Lg/L is exceeded by 27 samples from shallow 
wells at five Zone A sites in the four sampling rounds. However, only sample concentrations 
from SWMU 39 exceed the higher figure of 22.1 /LglL. EnSafe recommends the nonparametric 
UTL with the recognition that arsenic levels in groundwater are relatively high near the coast, 
and attention should be focused on the one site with elevated levels: SW't .. HJ 39. 

All 12 samples from four rounds reported manganese detections, which are numerically 
clustered in groups around the individual wells (Fig. 1b). The original background reference 
value (378.5 /Lg/L) was twice the mean of the first-round concentrations. The LN­
transformation provides the best approximation of normality (Figs. 2a, 2b), although the 
distribution is not ideal. UTL = exp[5.156 + (2.736)(0.636)] = 988/Lg/L. 

Deep groundwater 

The origiJ1,,1 background referenc.e v"lue for arsenic (10.67 /tg/L) was twic-e the mean of fIrst­
round results, which included one detection (4.0 /Lg/L from well GDA01D) and two estimated 
values for nondetects. After eliminating one sample result that was qualified "UR," the revised 
dataset consists of 11 samples with three detections. The nonparametric UTL is the highest 
detected value, which is 11.1 /Lg/L in sample GDAGW01D04. 

The original barium background value (187.7 /Lg/L) was reviewed because it was not far below 
the RBC of 260 /Lg/L. Results for four sampling rounds were nine detections in 12 samples. 
Tne distribution is clustered t.t'ig. Ib), with the three highest values from well GDA02D (the 
second-round sample from this well was reported as 167U /Lg/L). LN-transforming the values 
provides a much better box-and-whisker plot as well as better numbers for skewness, kurtosis, 
and CV, but not a very good approximation of a normal distribution (Fig. 2a). Therefore, 
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EnSafe recommends using a nonparametric UTI.., which would be the maximum value: 179 "gIL 
(mean of samples GDAGW02D03 and GDAHW02D03). 

The original chromium background reference value of 7.53 "gIL was twice the mean of one 
first-round detection (7.3 "gIL) and two estimated values for nondetects. Results for four 
sampling rounds include four detections: 

GDAHW02DOI = 7.3 "gIL (GW02DOI = 4UJ "gIL) 
GDAGW01D04 = 1.6 "gIL 
GDAGW02D04 = 48.85 "gIL (mean of 55.4 and 42.3 "gIL) 
GDAGW03D04 = 136 "gIL 

Three of the four total detections came in the fourth round. The two highest detections came 
from samples that also reported the highest concentrations of aluminum of the 12 total samples, 
indicating that the chromium could possibly have been adsorbed onto clay particles suspended 
in the s,,!!tnple. If the ma.ximum value were used as the nonpa--ra.m.eLric l.m.., the l.TTL would be 
136 "gIL. If this value were removed as an outlier, the next highest value would produce a 
UTI.. of 48.9 "giL, which EnSafe recommends. 

The original background reference value for manganese (2,786 "giL) was twice the mean of 
three detections in the first round. All 12 samples from four rounds reported detections, 
clustered numerically by well (Figs. la1> Ib). Although values for skewness, kurtosis, and CV 
are acceptably low, the distribution is not approximately normal; if it were, the parametric UTI.. 
wouid be 3,990 "gIL based on originai vaiues. Tne recommended nonparametric 1J1'L is the 
maximum value of 2,690 "giL. There is no apparent source for the relatively high manganese 
concentrations in well GDA02D; lower interval soil sample GDASBOO202, from approximately 
the same location, reported manganese at 10.4 mg/kg. 

Thallium's original background value was determined incorrectly by averaging one detection 
(163 "gIL from sample GDAGW03DOl) with one estimated nondetect; samples GDAGW02DOI 
and GDAHW02DOI were both qualified "UR" and therefore were not included in the mean. 
The first-round detected value of 163 should have been removed as an outlier. Sample results 
from well GDA03D for the four rounds were reported as: -01 = 163J "gIL 

-02 = 23J "gIL 
-03 = 17J /Lg/L 
-04 = 156UR "gIL 

If the first-round sample from well GDA03D is removed as an outlier, there remain two 
detections in nine samples from four rounds (two samples were removed because they were 
qualified "UR"). The nonparametric UTI.. would then be the highest remaining detection, or 
23 "giL. The RBC for thallium is 0.29 "gIL; MCL = 2.0 "gIL. 
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Zone A soil 

Alternative bac~ground reference vallues (mg/kg) 

Surface Soil 

Aluminum 14,700 11,300 12,800 12,786 

Arsenic 0.43c 8.74 7.77 9.44 9.439 

Chromium 31.5 35.5 50.4 50.43 

Nickel 

~,*,d" ..... 

Zone A groundwater 

Alternative background reference values (Jtg/L) 

Arsenic 7.87 4.9 (/) 

Barium 

Chromium 

Manganese 423 606 988 

Thallium 0.29/2.0 

Note: 
* Chromium RBCs and SSL shown refer to hexachrome 

Subsurface Soil 

38* 50.4 55.4 (I) 

130 18.3 28.5 (I) 

165 ('I) 

14.5 7.3 ('I) 

3711.5 2760 2455 (7) 

, -- NA 20 (I) 

63.4 

35.0 

I.. /.' • 

48.9 

2690 

23 

4-3-97 

175.7 

102 

27815 

165 

I 
\ 

( 
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Outliers l'eDloved from background datasets: Zone A 

Upper interval soil 
GDASBOO601 30.1 mg/kg arsenic 

Shallow groundwater 
GDAGWOO101 68.3 p.g/L arsenic 

Deep groundwater 
GDAGW03D04 
GDAGW03D01 

136 p.g/L chromium 
163 p.g/L thallium 

4-7-97 
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Chemicals Detected In Zone A Soil Samples over RBC or UTL 

Name 
Boring ID 8028B007 
lnorgamc Compounds Img/kg) 

Cadmium and compounds 

Boring ID 8028B009 
lnorgamc Compounds Img/kfi) 

Antimony and compounds 

Boring ID 802SBOlJ 
Inorgamc Compounds Img/kfi) 

Antimony and compounds 
Cadmium and compounds 
Mercury (inorganic) 

Boring ID 8028B015 
lnorgamc Compounds Img/kfi) 

Antimony and compounds 

Boring ID 802SB016 
Inorganic Compounds (mg/kg) 

Antimony and compounds 
Cadmium and compounds 

Boring ID 8028B018 
Inorgamc Compounds Img/kg) 

Antimony and compounds 

Boring ID 0388B001 
lnorgamc Compounds Img/kfi) 

Arsenic (as carcinogen) 
Beryllium and compounds 

Cfllorinated Pesticides (ug/kg) 
DDD 
DDE 
DDT 

Boring ID 0388B003 
liiorgamc Compounds Img/k{j) 

Beryllium and compounds 
CfIlorinated Pesticides (ug/kg) 

DDD 
DDT 

Notes: 
ND: Not Detected 
NS: No Sample Taken/Sample Not Analyzed 
NA: Not Applicable 

SWMU's 1 and 2 

Surface Subsurface RBC Surface 
Cone. Cone. (THQ-o.t) UTL 

4.00 ND 3.90 NA 

11.00 ND 3.10 NA 

40.00 ND ' ,n .... , ~ v NA 
7.80 ND 3.90 NA 

15.00 0.07 2.30 NA 

8.50 NS 3.10 NA 

23.00 ND 3.10 NA 
3.40 6.30 3.90 NA 

8.30 ND 3.10 NA 

19.80 11.90 0.43 9.43 
ND 0.29 0.15 NA 

450,000.00 1,800.00 2,700.00 NA 
37,000.00 140.00 1,900.00 NA 

1,000,000.00 11,000.00 1,900.00 NA 

0.50 NS 0.15 NA 

3,300.00 N8 2,700.00 NA 
7,800.00 N8 1,900.00 NA 

Subsurface 
UTL 

NA 

NA 

,,. 
,,~ 

NA 
NA 

NA 

NA 
NA 

NA 

9.86 
NA 

NA 
NA 
NA 

NA 

NA 
NA 

Not all samples were analyzed for all compounds. Refer to the Methods Tables in Section 6 for methods run at each 
For compounds detected in both the primary and duplicate sample,the concentrations for both the value of the detection was used 
For compounds that were detected in only one of the primary or duplicate sample, detections are averaged and listed as one detect 



Chemicals Detected In Zone A Soil Samples over RBC or UTL 

Name 
Boring ID S01SB002 
Carcinogenic PAR Compounds (ug/kif) 

Benzo(a)pyrene Equivalents 
Benzo[ ajpyrene 

Inorganic Compounds (mg/kg) 
Antimony and compounds 
Mercwy (inorganic) 

Boring ID 002SB001 
inorganic CompoundS (mg/kif) 

Beryllium an.d compounds 

Boring ID 002SB006 
inorganic Compounds (mg/kif) 

Beryllium and compounds 

Boring ID 002SB007 
inorganic Compounds (mg/kg) 

Beryllium and compounds 

Boring ID 002SB009 
inorganic Compounds (mg/kif) 

Antimony and compounds 
Beryllium and compounds 

Boring ID 0025B012 
Inorganic Compounds (mg/kif) 

Beryllium and compounds 

Boring ID 0025B013 
inorganic Compounds (mg/kif) 

Antimony and compounds 
Beryllium and compounds 

Boring ID 0025B015 
inorganic Compounds (mg/kif) 

Antimony and compounds 
Beryllium and compounds 

Boring ID 0025B016 
inorganic Compounds (mg/kif) 

Thallium 

Notes: 
ND: Not Detected 
NS: No Sample Taken/Sample Not Aoalyzed 
NA: Not Applicable 

Surface 
Cone. 

147.51 
llO.OO 

17.50 
14.80 

0.30 

0.36 

ND 

18.00 
0.45 

ND 

ND 
ND 

13.30 
0.62 

2.15 

Subsurface RBC Surface 
Cone. (THQ~O.I) UTL 

ND 88.00 NA 
ND 88.00 NA 

ND 3.10 NA 
0.24 2.30 NA 

"n A,. '" "V V.I') ,,~ 

ND 0.15 NA 

0.29 0.15 NA 

ND 3.10 NA 
ND 0.15 NA 

0.29 0.15 NA 

12.30 3.10 NA 
0.30 0.15 NA 

ND 3.10 NA 
ND 0.15 NA 

0.66 0.63 NA 

Subsurface 
UTL 

NA 
NA 

NA 
NA 

'" ,,~ 

NA 

NA 

NA 
NA 

NA 

NA 
NA 

NA 
NA 

NA 

Not all samples were analyzed for all compounds. Refer to the Methods Tables in Section 6 for methods run at each 
For compounds detected in both the primary ~d duplicate sample.the concentrations for both the value of the detection was used 
For compounds that were detected in only one of the primary or duplicate sample, detections are averaged and listed as one detect 



Chemicals Detected In Zone A Soil Samples over RBC or UTL 

Name 
Boring ID 0028BOl8 
inorgamc Compounds (mg/kif) 

Thallium 

Boring ID 002SB020 
inorganic Compounds (mglkif) 

Antimony and compounds 
Beryllium and compounds 

Boring ID 0028B021 
lnorganu: [ompounds (mg/kg) 

Antimony and compounds 
Lead 
Mercury (inorganic) 
Thallium 

Boring ID 0028B022 
inorganic Compounds (mg/kif) 

Antimony and compounds 
Cadmium and compounds 

Boring ID 002SB023 
inorganic Compounds (mglkif) 

Beryllium and compounds 

Boring ID 002SB028 
inorganic Compounds (mglkif) 

Cadmium and compounds 

Boring ID 002SB029 
inorganic Compounds (mglkif) 

Cadmium and compounds 

Boring ill G02SB031 
inorgamc Compounds (mglkif) 

Thallium 

Boring ID 0028B033 
inorgamc Compounds (mg/kif) 

Beryllium and compounds 
Thallium 

Notes: 
ND: Not Detected 
N8: No Sample Taken/Sample Not Analyzed 
NA: Not Applicable 

SWMU's 1 and 2 

Surface Subsurface RBC Surface 
Conc. Conc. (THQ~O.I) UTL 

2.30 3.30 0.63 NA 

54.40 ND 3.10 NA 
0.21 0.14 0.15 NA 

6.10 1.50 3.10 NA 
591.50 179.00 400.00 140.00 

4.45 0.07 2.30 NA 
0.69 0.61 0.63 NA 

7.60 ND 3.10 NA 
4.60 ND ' nn ". .. J.7V ,,~ 

0.33 ND 0.15 NA 

6.60 NS 3.90 NA 

4.90 NS 3.90 NA 

1.10 1.80 0.63 NA 

0.17 0.16 0.15 NA 
0.49 0.75 0.63 NA 

Subsurface 
UTL 

NA 

NA 
NA 

NA 
22.00 

NA 
NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 
NA 

Not all samples were analyzed for all compounds. Refer to the Methods Tables in Section 6 for methods run at each 
For compounds detected in both the primary and duplicate sample,the concentrations for both the value of the detection was used 
For compounds that were detected in only one of the primary or duplicate sample, detections are averaged and listed as one detect 



Chemicals Detected In Zone A Soil Samples over RBC or UTL 

Name 
Boring ID 002SB034 
inorganic CompoundS Img/kg) 

Beryllium and compounds 
Thallium 

Boring ID 002SB035 
inorganic Compounds Img/kg) 

Beryllium and compounds 

Boring ID 002SB036 
lnorga!!!c Law~o!!!!!1s (mg/kg) 

Antimony and compounds 
Beryllium and compounds 
Cadmium and compounds 
Lead 

Boring ID 002SB037 
inorganic Compounds Img/kg) 

Arsenic (as carcinogen) 
BerylIium and compounds 
Copper and compounds 

Boring ID 002SB038 
inorganic Compounds Img/kg) 

Antimony and compounds 
Beryllium and compounds 

Boring ID 002SB039 
Inorganic Compounds Img/kg) 

Antimony and compounds 
Beryllium and compounds 
Manganese in food (soil) 
Thallium 

Boring ID 002SB040 
inorganic Compounds Img/kg) 

Beryllium and compounds 

Boring ID 002SB041 
inorganic Compounds Img/kg) 

Beryllium and compounds 

Notes: 
ND: Not Detected 
NS: No Sample Taken/Sample Not Analyzed 
NA: Not Applicable 

SWMU's 1 and 2 

Surface Subsurface RBC Surface 
Cone. Cone. (THQ ~0.1) UTL 

0.20 0.13 0.15 NA 
ND 0.68 0.63 NA 

0.23 NS 0.15 NA 

470.00 13.00 3.10 NA 
0.37 0.47 0.15 NA 
5.10 0.67 3.90 NA 

89,000.00 1,120.00 400.00 140.00 

21.50 26.50 0.43 9.43 
0.39 0.34 0.15 NA. 

475.00 49.40 310.00 165.34 

3.15 1.20 3.10 NA 
0.13 0.25 0.15 NA 

3.40 0.70 3.10 NA 
0.27 0.20 0.15 NA 

2,380.00 168.00 180.00 98.12 
1.50 0.43 0.63 NA 

0.11 0.39 0.15 NA 

0.18 0.55 0.15 NA 

Subsurface 
UTL 

NA 
NA 

NA 

NA 
NA 
NA 

22.00 

9.86 
NA 

33.70 

NA 
NA 

NA 
NA 

85.50 
NA 

NA 

NA 

Not all samples were analyzed for all compounds. Refer to the Methods Tables in Section 6 for methods run at each 
For compounds detected in both the primary and duplicate sampJe,the concentrations for both the value of the detection was used 
For compounds that were detected in only one of the primary or duplicate sample, detections are averaged and listed as one detect 



Chemicals Detected In Zone A Soil Samples over RBC or UTL 

Name 
Boring ill 038SB004 
inorganic Compounds (mg/kg) 

Antimony and compounds 

Boring ill 038SB005 
inorganic Compounds (mg/kg) 

Beryllium and compounds 

Boring ill 038SB006 
Polychlorinated BIphenylS (ug/kg) 

A.roc1or~1260 

Dioxins (ng/kg) 
Dioxin (TCDD TEQ) 

Boring ill 038SB007 
Polycltlorlnated BIphenyls (ug/kg) 

Aroclor-1260 

Boring ill 038SB011 
PolychlOTmlltel! Biphenyls (ug/kg) 

Aroclor-1260 

Boring ill 038SB012 
Polychlorinated BIphenyls (ug/kg) 

Aroclor·1260 

Boring ill 039SB002 
Piilycltlorlnated Blpllenyls (uglkg) 

ArocIor-1260 

Boring ill 039SB003 
VolatIle Organic Compounds (ug/kg) 

2·Hexanone 

Boring ill 039SB005 
Carcinogenic PAH Compounds (ug/kg) 

Benzo(a)pyrene Equivalents 
Benz[a]anthracene 
Benzo[b ]fluorantbene 
Dibenz[ah]anthracene 
[ndeno[ I ,2,3-cd]pyrene 
Benzo[a]pyrene 

Notes: 
ND: Not Detected 
NS: No Sample Taken/Sample Not Analyzed 
NA: Not Applicable 

SWMU 38 

Surface Subsurface RBC Surface 
Cone. Cone. (THQ-O.I) UTL 

ND 14.80 3.10 NA 

ND 0.44 0.15 NA 

~flt'l on ,,~ 83.00 ," .... vv.vv .w ,,~ 

28.04 NS 4.10 NA 

410.00 ND 83.00 NA 

720.00 NS 83.00 NA 

1,300.00 NS 83.00 NA 

1,100.00 ND 83.00 NA 

1.80 ND NA NA 

5,784.90 ND 88.00 NA 
4,000.00 ND 880.00 NA 
6,200.00 ND 880.00 NA 

950.00 ND 88.00 NA 
2,700.00 ND 880.00 NA 
3,500.00 ND 88.00 NA 

Subsurface 
UTL 

NA 

NA 

," 
,,~ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

Not all samples were analyzed for all compounds. Refer to the Methods Tables in Section 6 for methods run at each 
For compounds detected in both the primary and duplicate sampie,the concentrations for both the value of the detection was used 
For compounds that were detected in only one of the primary or duplicate sample, detections are averaged and listed as one detect 



Chemicals Detected In Zone A Soil Samples over RBC or UTL 

Name 
Inorganic Compounds (mglkg) 

Mercury (inorganic) 

Boring ID 039SB006 
inorgamc Compounds (mglkg) 

Beryllium and compounds 

Boring ID 039SB007 
Polychlormated BIphenyls (ug/kg) 

Aroclor-1260 

Boring ID 039SB010 
inorgamc CompoundS (mg/kg) 

Beryllium and compounds 

Boring ID 039SB017 
Polyc"'ormated BIphenyls (ug/kg) 

Aroclor-1260 
Petroleum Hydrocarbons (mglkg) 

Gasoline 

Boring ID 039SB019 
Petroleum Hydrocarbons (mglkg) 

Gasoline 

Boring ID 039SB020 
Petroleum Hydrocarbons (mg/kg) 

Gasoline 

Boring In 039SB021 
Petroleum Hydrocarbons (mg/kg) 

Gasoline 

BOi"iiig ill 039Sn022 
Petroleum Hydrocarbons (mglkg) 

Gasoline 

Boring ID 039SB024 
Petroleum Hydrocarbons Img/kg) 

Gasoline 

Notes: 
ND: Not Detected 
NS: No Sample Taken/Sample Not Analyzed 
NA: Not Applicable 

SWMU 39 

Surface Subsurface RBC Surface 
Cone. Cone. (TIIQ - 0.1) UTL 

2.80 ND 2.30 NA 

0.45 ND 0.15 NA 

98.00 ND 83.00 NA 

0.24 ND 0.15 NA 

340.00 NS 83.00 NA 

11.30 25,500.00 N.A. NA 

ND 8.30 NA NA 

ND 46.800.00 NA NA 

261.00 2.llO,000.00 NA NA 

38.00 ND NA NA 

33.00 7.16 NA NA 

Subsurface 
UTL 

NA 

NA 

NA 

NA 

NA 

t-V\ 

NA 

NA 

NA 

NA 

NA 

Not all samples were analyzed for all compounds. Refer to the Methods Tables in Section 6 for methods run at each 
For compounds detected in both the primary and duplicate sample,the concentrations for both the value of the detection was used 
For compounds that were detected in only one of the primary or duplicate sample, detections are averaged and listed as one detect 
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Chemicals Detected In Zone A Soil Samples over RBC or UTL 

Name 
Boring ID 039SB025 
Petroleum Hydrocarbons (mglkg) 

Gasoline 

Boring ID 039SB026 
Petroleum Hydrocarbons (mglkg) 

Gasoline 

Boring ID 039SB027 
Petroleum Hydrocarbons (mglkg) 

Gasoline 

Boring ID 039SB028 
Petroleum Hydrocarbons (mglkg) 

Gasoline 

Boring ID 039SB029 
Petroleum Hydrocarbons (mg/kg) 

Gasoline 

Boring ID 039SB030 
Petroleum Hydrocarbons (mglkg) 

Gasoline 

Boring ID 039SB031 
Petroleum Hydrocarbons (mglkg) 

Gasoline 

Boring ID 039SB032 
Petroleum Hydrocarbons (mg/kg) 

Gasoline 

Boring ID 039SB033 
Petroleum Hydrocarbons (mg/kg) 

Gasoline 

Boring ID 039SB034 
Petroleum Hydrocarbons (mg/kg) 

Gasoline 

Notes: 
ND: Not Detected 
NS: No Sample Taken/Sample Not Analyzed 
NA: Not Applicable 

SWMU 39 

Surface Subsurface RBC Surface 
Cone. Cone. (THQ ~ 0.1) UTL 

1,640.00 52,100.00 NA NA 

39.20 ND NA NA 

'Hl t:cn An 
.J7,U.JV.VV 

,f\ An 
IV."tU NA NA 

NO 47,700.00 NA NA 

NO 98,800.00 NA NA 

25,900.00 41.20 NA NA 

23,300.00 80,500.00 NA NA 

5.70 49.10 NA NA 

0.01 0.09 NA NA 

ND 86,100.00 NA NA 

Subsurface 
UTL 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Not all samples were analyzed for all compounds. Refer to the Methods Tables in Section 6 for methods run at each 
For compounds detected in both the primary and duplicate sampie,the concentrations for both the value of the detection was used 
For compounds that were detected in only one of the primary or duplicate sample, detections are averaged and listed as one detect 



Chemicals Detected In Zone A Soil Samples over RBC or UTL 

Name 
Boring ID 0398B035 
Petroleum Hydrocarbons (mg/kg) 

Gasoline 

Boring ID 0398B036 
Petroleum Hydrocarbons (mg/kg) 

Gasoline 

Boring ID 0398B037 
Petroleum Hydrocarbons (mg/kg) 

Gasoline 

Boring ID 0398B039 
Petroleum Hydrocarbons (mg/kg) 

Gasoline 

Boring ID 0398B040 
Petroleum Hydrocarbons (mg/kg) 

Gasoline 

Boring ID 0428B001 
lnorgamc CompoundS (mg/kg) 

Beryllium and compounds 

Boring ID 0428B002 
lnorgamc CompoundS (mg/kg) 

Beryllium and compounds 

Boring ID 0428B003 
lnorgamc Compounds (mglkg) 

Beryllium and compounds 

Boring ID 0428B007 
caicliiogenic PAll Compounds (ug/kg) 

Benzo(a)pyrene Equivalents 
Benzo[a]pyrene 

Boring ID 0428B008 
lnorgamc Compounds (mglkg) 

Beryllium and compounds 

Notes: 
ND: Not Detected 
NS: No Sample Taken/Sample Not Analyzed 
NA: Not Applicable 

SWMU 39 

Surface Subsurface RBC Surface 
Cone. Cone. (THQ~O.I) UTL 

18.70 19,500.00 NA NA 

0.86 14.45 NA NA 

A A' 11: nn NA NA v.v ..... IU.VV 

0.02 0.01 NA NA 

0.02 ND NA NA 

ND 0.29 0.15 NA 

0.27 0.24 0.15 NA 

0.37 ND 0.15 NA 

753.51 ND 88.00 NA 
570.00 ND 88.00 NA 

ND 0.25 0.15 NA 

Subsurface 
UTL 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

Not all samples were analyzed for all compounds. Refer to the Methods Tables in Section 6 for methods run at each 
For compounds detected in both the primary and duplicate sample, the concentrations for both the value of the detection was used 
For compounds that were detected in only one of the primary or duplicate sample, detections are averaged and listed as one detect 



Chemicals Detected In Zone A Soil Samples over RBC or UTL 
SWMU 42 and AOC 505 

Surface Subsurface RBC Surface Subsurface 

Name Cone. Cone. (THQ ~ 0.1) UTL UTL 
Boring ID 0428B009 
Carclnogemc PAR Compounds (ug/kjj) 

Benzo(a)pyrene Equivalents 399.30 ND 88.00 NA NA 
Benzo[ a]pyrene 290.00 ND 88.00 NA NA 

Boring 100428BOIO 
Carclnogemc PAR Compounds (uglkjj) 

Benzo(a)pyrene Equivalents 1,887.40 NS 88.00 NA NA 
Benz[ a ]anthracene 1,100.00 NS 880.00 NA NA 
Benzo[b ]fluoranthene 3,400.00 NS 880.00 NA NA 
Dibenz[ah]anthracene 350.00 NS 88.00 NA NA 
Benzo[ a ]pyrene 1,000.00 NS 88.00 NA NA 

Inorganic Compounds (mg/kg) 
Beryllium and compounds 0.38 NS 0.15 NA NA 

Clt/orinated Pesticides (ug/kg) 
DDE 2,500.00 NS 1,900.00 NA NA 
DDT 2,300.00 NS 1,900.00 NA NA 

Boring ID 0428B011 
LarClnogenlc PAll (ompounds (ug/kg) 

Benzo(a)pyrene Equivalents 537.20 ND 88.00 NA NA 
Benzo[a]pyrene 360.00 ND 88.00 NA NA 

Inorganic Compounds (mg/kg) 
Beryllium and compounds 0.19 0.17 0.15 NA NA 

Semi-volatile Organic Compounds (ug/kg) 
4-Chloro-3-methylphenol 78.00 ND NA NA NA 

Boring ID 0428B012 
Inorgamc Compounds (mg/kjj) 

Beryllium and compounds 0.28 0.24 0.15 NA NA 

Boring ID 0428B013 
Carclllogemc PAR Compounds (uglkjj) 

Benzo(a)pyrene Equivalents 626.81 472.12 88.00 NA NA 
Dibenz[ah]anthracene 130.00 100.00 88.00 NA NA 
Benzo[ a ]pyrene 380.00 280.00 88.00 NA NA 

Inorganic Compounds (mg/kg) 
Beryllium and compounds 0.19 0.14 0.15 NA NA 

Boring ID 0428B014 
Carclllogelllc PAR Compounds (ug/kjj) 

Benzo(a)pyrene Equivalents 1,227.20 ND 88.00 NA NA 
Benzo[b ]fluoranthene 1,200.00 ND 880.00 NA NA 

Notes: 
ND: Not Detected 
NS: No Sample Taken/Sample Not Analyzed 
NA: Not Applicable 
Not all samples were analyzed for all compounds. Refer to the Methods Tables in Section 6 for methods run at each 
For compounds detected in both the primary and duplicate sample,the concentrations for both the value of the detection was used 
For compounds that were detected in only one of the primary or duplicate sample, detections are averaged and listed as one detect 



Chemicals Detected In Zone A Soil Samples over RBC or UTL 
SWMU 42 and AOC 505 

Name 
Dibenz[ ah ]antbracene 
Benzo[a]pyrene 

Inorganic Compounds (mglkg) 
Beryllium and compounds 

Semi-volatile Organic Compounds (ug/kg) 
4-Chloro-3-methylphenol 

Boring ID 0425B015 
inorganic CompoundS (mg/kif) 

Beryllium and compounds 

Boring ID 0425B016 
Carcinogenic PAR Compounds (ug/kg) 

Benzo(a)pyrene Equivalents 
Dibenz[ ah ]anthracene 
Benzo[a]pyrene 

Inorganic Compounds (mg/kg) 
Beryllium and compounds 

Boring ID 042SB017 
Carcinogenic PAR Compounds (ug/kg) 

Benzo(a)pyrene Equivalents 
Benz[ a ]antbracene 
Benzo[b ]fluoranlhene 
Dibenz[ ah ]anlhracene 
Indeno[ I ,2,3 -cd]pyrene 
Benzo[a]pyrene 

Inorganic Compounds (mg/kg) 
Arsenic (as carcinogen) 
Beryllium and compounds 

Boring ID 04258019 
Carcinogenic PAR Compounds (ug/kif) 

Benzo(a)pyrene Equivalents 
Benzo[a]pyrene 

Inorganic Compounds (mglkg) 
Beryllium and compounds 

Boring ID 04258020 
inorganic Compounds (mg/kif) 

Arsenic (as carcinogen) 

Notes: 
ND: Not Detected 
NS: No Sample Taken/Sample Not Analyzed 
NA: Not Applicable 

Surface Subsurface 
Cone. Cone. 
240.00 ND 
730.00 ND 

0.27 0.16 

ND 86.00 

0.16 0.11 

1,067.08 ND 
240.00 ND 
640.00 ND 

0.17 0.13 

1,882.95 2.296.70 
820.00 1,300.00 

1,000.00 1,500.00 
500.00 410.00 
900.00 890.00 

1,100.00 1,500.00 

38.60 21.40 
0.23 0.34 

374.74 112.39 
230.00 88.00 

0.17 0.14 

31.60 12.00 

RBC Surface 
(THQ~O.I) UTL 

88.00 NA 
88.00 NA 

0.15 NA 

NA NA 

0.15 NA 

88.00 NA 
88.00 NA 
88.00 NA 

0.15 NA 

88.00 NA 
880.00 NA 
880.00 NA 
88.00 NA 

880.00 NA 
88.00 NA 

0.43 9.43 
0.15 NA 

88.00 NA 
88.00 NA 

0.15 NA 

0.43 9.43 

Subsurface 
UTL 

NA 
NA 

NA 

NA 

NA 

NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

9.86 
NA 

NA 
NA 

NA 

9.86 

Not all samples were analyzed for all compounds. Refer to the Methods Tables in Section 6 for methods run at each 
For compounds detected in both the primary and duplicate sampie,the concentrations for both the value of the detection was used 
For compounds that were detected in only one of the primary or duplicate sample, detections are averaged and listed as one detect 



-
Chemicals Detected In Zone A Soil Samples over RBC or UTL 

SWMU 42 and AOC 505 

Surface Subsurface RBC Surface Subsurface 
Name Cone. Cone. (THQ~O.I) UTL UTL 
Boring ID 042SB021 
Carcinogenic PAH Compounds (ug/kg) 

Benzo(a)pyrene Equivalents 124.05 ND 88.00 NA NA 
Benzo[ a]pyrene 100.00 ND 88.00 NA NA 

Boring ID 042SB022 
Carcinogenic PAH Compounds (ug/kg) 

Benzo(a)pyrene Equivalents 1.019.84 NS 88.00 NA NA 
Benzo[b ]fluoranthene 1.400.00 NS 880.00 NA NA 
Benzo[a]pyrene 760.00 NS 88.00 NA NA 

Boring ID 042SB023 
Carcinogenic PAR Compounds (ug/kg) 

Benzo(a)pyrene Equivalents 350.65 NS 88.00 NA NA 
Benzo[ a ]pyrene 280.00 NS 88.00 NA NA 

Boring ID 042SB024 
Uzrclnogenlc PAH Compounds (ug/kg) 

Benzo(a)pyrene Equivalents 7,389.10 NS 88.00 NA NA 
Benz[a]anthracene 5,000.00 NS 880.00 NA NA 
Benzo[b ]fluoranthene 5,800.00 NS 880.00 NA NA 
Dibenz[ah]anthracene 560.00 NS 88.00 NA NA 
Indeno[ I ,2,3-cd]pyrene 1,900.00 NS 880.00 NA NA 
Benzo[a]pyrene 5,500.00 NS 88.00 NA NA 

Boring ID 505SBOOI 
Inorganic Compounds (mg/kg) 

Antimony and compounds ND 13.60 3.10 NA NA 

Boring ID 505SB002 
Polychlorinated BiphenylS (uglkg) 

Aroclor-1260 270.00 NS 83.00 NA NA 
Carcinogenic PAH Compounds (ug/kg) 

Benzo(a)pyrene Equivalents 698.42 NS 88.00 NA NA 
Dibenz[ ah ]anthracene 160.00 NS 88.00 NA NA 
Benzo[ a]pyrene 420.00 NS 88.00 NA NA 

Boring ID 505SB004 
Carcinogenic PAH Compounds (ug/kg) 

Benzo(a)pyrene Equivalents 995.87 730.68 88.00 NA NA 
Benzo[b ]fluoranthene 960.00 390.00 880.00 NA NA 
Dibenz[ ah ]anthracene 170.00 190.00 88.00 NA NA 
Benzo[ajpyrene 620.00 430.00 88.00 NA NA 

Notes: 
ND: Not Detected 
NS: No Sample Taken/Sample Not Analyzed 
NA: Not Applicable 
Not all samples were analyzed for all compounds. Refer to the Methods Tables in Section 6 for methods run at each 
For compounds detected in both the primary and duplicate sample,the concentrations for both the value of the detection was used 
For compounds that were detected in only one of the primary or duplicate sample, detections are averaged and listed as one detect 



Chemicals Detected In Zone A Soil Samples over RBC or UTL 
SWMU 42 and AOC 505 

Name 
Inorganic Compounds (mg/kg) 

Beryllium and compounds 

Boring ID 505SB005 
Carclnogemc PAR CompoundS lug/kg) 

Benzo(a)pyrene Equivalents 
Benzo[a]pyrene 

Volatile Organic Compounds (ug/kg) 
2-Hexanone 

Boring ID SGSSBOO6 
Polyc1llormated Biphenyls lug/kg) 

Aroclor-1260 
Carcinogenic PAH Compounds (ug/kg) 

Benzo(a)pyrene Equivalents 
Benzo[a]pyrene 

Boring ID 505SB007 
Polycillormated BiphenylS lug/kg) 

Aroclor~ 1260 
Carcinogenic PAH Compounds (ug/kg) 

Benzo(a)pyrene Equivalents 
Benzo[b ]fluoranthene 
Dibenz[ah]anthracene 
Benzo[a]pyrene 

Boring ID 505SB008 
Polycillorlnated BiphenylS lug/kg) 

Aroclor-1260 
Carcinogenic PAH Compounds (ug/kg) 

Benzo(a)pyrene Equivalents 
Benz[ a ]anthracene 
Benzo[b ]fluoranthene 
Dibenz[ah]anthracene 
Indeno[ I ,2,3-cd]pyrene 
Benzo[a]pyrene 

Boring ID 505SBOl2 
Carclnogemc PAR Compounds lug/kg) 

Benzo(a)pyrene Equivalents 
Benzo[a]pyrene 

Notes: 
ND: Not Detected 
NS: No Sample Taken/Sample Not Analyzed 
NA: Not Applicable 

Surface Subsurface 
Cone. Cone. 

ND 0.25 

483.62 0.16 
350.00 ND 

ND 1.20 

210.00 NS 

448.35 NS 
310.00 NS 

"'/0('\ {\(\ ND IOV.UV 

1.365.90 ND 
1,500.00 ND 

250.00 ND 
810.00 ND 

1,800.00 59.00 

2,348.80 ND 
1,000.00 ND 
2,200.00 ND 

500.00 ND 
1,100.00 ND 
1,400.00 ND 

251.81 ND 
160.00 ND 

RBC Surface 
(THQ = 0.1) UTL 

0.15 NA 

88.00 NA 
88.00 NA 

NA NA 

83.00 NA 

88.00 NA 
88.00 NA 

83.00 NA 

88.00 NA 
880.00 NA 
88.00 NA 
88.00 NA 

83.00 NA 

88.00 NA 
880.00 NA 
880.00 NA 
88.00 NA 

880.00 NA 
88.00 NA 

88.00 NA 
88.00 NA 

Subsurface 
UTL 

NA 

NA 
NA 

NA 

NA 

NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

Not all samples were analyzed for all compounds. Refer to the Methods Tables in Section 6 for methods run at each 
For compounds detected in both the primary and duplicate sample, the concentrations for both the value of the detection was used 
For compounds that were detected in only one of the primary or duplicate sample, detections are averaged and listed as one detect 



Chemicals Detected In Zone A Soil Samples over RBC or UTL 
SWMU 42 and AOC 505 

Surface Subsurface RBC Surface Subsurface 

Name Cone. Cone. (THQ-O.I) UTL UTL 
Boring ID 5058B014 
Carclnogemc PAR Compounds (ug/kg) 

Benzo(a)pyrene Equivalents 267.97 NS 88.00 NA NA 

Benzo[ a ]pyrene 160.00 NS 88.00 NA NA 

Boring ID 5058B017 
Carclnogemc PAR Compounds (ug/kg) 

Benzo(a)pyrene Equivalents 184.35 3,207.50 88.00 NA NA 

Benz[a]anthracene 150.00 1,350.00 880.00 NA NA 

Benzo[bJfluoranthene 150.00 1,750.00 880.00 NA NA 

Dibenz[ a.lJ. ]anthracene ND 805.00 00 (UI '" '" ....... vv ,,~ ,,~ 

lndeno[ I .2,3 -cdJpyrene 130.00 1,750.00 880.00 NA NA 

Benzo[ a]pyrene 140.00 1,900.00 88.00 NA NA 

Semi-volatile Organic Compounds (ug/kg) 
3-Methylphenol (m-Cresol) NS 71.00 NA NA NA 

Boring ID 0438B001 
OIlier Compounds 

pH 8.20 7.20 NA NA NA 

Boring ID 043SB002 
Otller Compounds 

pH 8.10 NS NA NA NA 

Boring ID 0438B003 
Uiller Compounds 

pH 8.21 NS NA NA NA 

Bori~g ID 043SB004 
utller Compounds 

pH 7.80 7.40 NA NA NA 

Boring ID 0438B005 
Uther ('ompuiinds 

pH 8.00 7.20 NA NA NA 

Boring ID 0438B006 
utller Compounds 

pH 8.00 8.00 NA NA NA 

Boring ID 5068B001 
Carclnogemc PAR Compounds (ug/kg) 

Benzo(a)pyrene Equivalents "n o ,,,,,r :f\ 88.00 NA NA 'W O,.J/U.-'V 

Notes: 
ND: Not Detected 
NS: No Sample Taken/Sample Not Aoalyzed 
NA: Not Applicable 
Not all samples were analyzed for all compounds. Refer to the Methods Tables in Section 6 for methods run at each 
For compounds detected in both the primary and duplicate sample,the concentrations for both the value of the detection was used 
For compounds that were detected in only one of the primary or duplicate sample, detections are averaged and listed as one detect 



Chemicals Detected In Zone A Soil Samples over RBC or UTL 

Name 
Benz[ a ]anthracene 
Benzo[b ]f1uoranthene 
Dibenz[ah]anthracene 
Indeno[I,2,3-cd]pyrene 
Benzo[a]pyrene 

Boring ID 506SB002 
Carcmogemc PAR Compounds (ug/kjj) 

Benzo(a)pyrene Equivalents 
Benzo[ a ]pyrene 

Boring ID 506SB004 
Carcmogemc PAR Compounds (ug/kg) 

Benzo(a)pyrene Equivalents 
Benzo[ a ]pyrene 

Boring ID GDASB003 
Polychlormated BIphenylS (ug/kjj) 

Aroclor-1260 

Boring ID GDASB006 
Carcmogemc PAR Compounds (ug/kjj) 

Benzo(a)pyrene Equivalents 
Benzo[b ]f1uoranthene 
Dibenz[ah]anthracene 
Benzo[a]pyrene 

Inorganic Compounds (mg/kg) 
Beryllium and compounds 

Boring ID GDASBOO7 
Carcmogemc PAR Compounds (ug/kjj) 

Benzo(a)pyrene Equivalents 
Benzo[a]pyrene 

Dioxins (ng/kg) 
Dioxin (TCDD TEQ) 

Boring ID GDASBOO9 
Carcmogemc PAR Compounds (ug/kjj) 

Benzo(a)pyrene Equivalents 
Benzo[a]pyrene 

Notes: 
ND: Not Detected 
NS: No Sample Taken/Sample Not Analyzed 
NA: Not Applicable 

AOC 506 

Surface 
Cone. 

NO 
NO 
NO 
NO 
NO 

NO 
NO 

NO 
NO 

86.00 

1,384.98 
1,800.00 

230.00 
830.00 

0.32 

434.01 
325.00 

7.09 

429.17 
340.00 

Subsurface RBC Surface 
Cone. (THQ ~ 0.1) UTL 

5.700.00 880.00 NA 
8.000.00 880.00 NA 
1,300.00 88.00 NA 
3,000.00 880.00 NA 
5,400.00 88.00 NA 

436.32 88.00 NA 
340.00 88.00 NA 

210.25 88.00 NA 
2ID.00 88.00 NA 

NO 83.00 NA 

NO 88.00 NA 
NO 880.00 NA 
NO 88.00 NA 
NO 88.00 NA 

NO 0.15 NA 

NO 88.00 NA 
NO 88.00 NA 

NS 4.10 NA 

NO 88.00 NA 
NO 88.00 NA 

Subsurface 
UTL 

NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 

NA 
NA 

NA 

NA 
NA 

Not all samples were analyzed for all compounds. Refer to the Methods Tables in Section 6 for methods run at each 
For compounds detected in both the primary and duplicate sample,the concentrations for both the value of the detection was used 
For compounds that were detected in only one ofthe primary or duplicate sample, detections are averaged and listed as one detect 



Chemicals Detected In Zone A Soil Samples over RBC or UTL 
Grid-Based Sampling 

Name 
Boring ID GDASBO\3 
Carcinogenic PAR Compounds (ug/kg) 

Benzo(a)pyrene Equivalents 
Benzo[a]pyrene 

Notes: 
ND: Not Detected 
NS: No Sample Taken/Sample Not Analyzed 
NA: Not Applicable 

Surface 
Cone. 

567.03 
450.00 

Subsurface RBC Surface 
Cone. (THQ~ 0.1) UTL 

ND 88.00 NA 
ND 88.00 NA 

Subsurface 
UTL 

NA 
NA 

Not all samples were analyzed for all compounds. Refer to the Methods Tables in Section 6 for methods run at each 
For compounds detected in both the primary and duplicate sample,the concentrations for both the value of the detection was used 
For compounds that were detected in only one of the primary or duplicate sample, detections are averaged and listed as one detect 



Chemicals Detected In Zone A Monitoring Wells over RBC or MCL 
Sampling Rounds I, 2, 3 and 4 

Name Round I 
Monitoring Wen NBCH002001 
lnorgamc ChemicaLs (mglL) 

Iron (Fe) NS 
Manganese (Mn) NS 

Monitoring Wen NBCH002002 
inorgamc Chemicals (mg/LJ 

Iron (Fe) NS 
Manganese(Mn) NS 

Monitoring Wen NBCH002003 
inorgamc Chemicals (mglL) 

Arsenic (As) NS 
Iron (Fe) NS 
Manganese (Mn) NS 

Monitoring Wen NBCH002004 
inorgamc ChemicaLs (mg/L) 

Arsenic (As) NS 
Iron (Fe) NS 
Manganese (Mn) NS 
Siiver (Ag) NS 

Monitoring Wen NBCH002005 
inorgamc ChemICals (mg/L) 

Lead (Pb) NS 

Monitoring Wen NBCH002006 
lnorgamc ChemICaLs (mg/L) 

Beryllium (Be) NS 

Monitoring Wen NBCH038001 
inorgamc Chemicals (mgIL) 

Arsenic (As) 6.00 
iron (Fe) 16,100.00 
Manganese (Mn) 168.00 

Pesticide/PCB Compounds (ug/L) 
4,4'-ODD 3.80 
4,4'-DDT 1.50 

Notes: 
ND: Not Detected at or above the method detection limit 
NA: Not Applicable 
NL: Not Listed 
NS: Not Sampled 
UTL numbers are preliminary and subject to change 
Data as of May 7,1997 

Round 2 Round 3 

1,270.00 896.00 
496.00 1,990.00 

2,220.00 2,520.00 
3,350.00 3,000.00 

NO NO 
733.00 . 1,340.00 
291.00 307.00 

NO 4.60 
15,500.00 15,700.00 

119.00 168.00 
NO NO 

18.90 NO 

NO NO 

NO 12.50 
16,200.00 14,100.00 

146.00 141.00 

4.00 2.90 
2.60 0.23 

Round 4 RBC 

113.00 1,100.00 
219.00 84.00 

3,900.00 1,100.00 
3,410.00 84.00 

2.20 0.05 
681.00 1,100.00 
294.00 84.00 

10.30 0.05 
11,700.00 1,100.00 

241.00 84.00 
39.80 18.00 

NS 15.00 

0.42 0.02 

14.90 0.05 
13,600.00 1,100.00 

157.00 84.00 

3.18 0.28 
NO 0.20 

UTL MeL 

NA NL 
577.00 NL 

NA NL 
577.00 NL 

7.40 50.00 
NA NL 

577.00 NL 

7.40 50.00 
NA NL 

577.00 NL 
NA NL 

NA 15.00 

NA 4.00 

7.40 50.00 
NA NL 

577.00 NL 

NA NL 
NA NL 



Chemicals Detected In Zone A Monitoring Wells over RBC or MCL 
Sampling Rounds 1,2,3 and 4 

Name Round I Round 2 Round 3 Round 4 RBC UTL MCL 
Monitoring Wen NBCH038002 
Inorgamc Chemrcals (mg/L) 

Arsenic (As) NO NO 3.10 NO 0.05 7.40 50.00 
Iron (Fe) 1,840.00 5,990.00 4,210.00 645.00 1,100.00 NA NL 
Manganese (Mn) 172.00 187.00 152.00 78.70 84.00 577.00 NL 
Thallium (TI) 4.00 NO NO NO 0.29 NA 2.00 

Monitoring Wen NBCH03801D 
lnorgamc Chemicals (mglL) 

Iron (Fe) 2,710.00 3,550.00 3,770.00 3,660.00 1,100.00 NA NL 
Manganese (Mo) 666.00 694.00 633.00 714.00 84.00 2,690.00 NL 

Monitoring Wen NBCH039001 
DlOXlns (pg/LJ 

Dioxin Equiv. NS NS NS 1.47 0.43 NA NL 
Inorganic Chemicals (mg/L) 

Arsenic (As) 43.80 34.60 39.10 36.70 0.05 7.40 50.00 
Iron (Fe) 36,600.00 31,900.00 28,300.00 31,200.00 1,100.00 NA NL 
Manganese (Mn) 904.00 932.00 794.00 969.00 84.00 577.00 NL 

Semi-volatile Organic Compounds (ugIL) 
bis(2~Elhylhexyi)phihajate (BEHP) NO NO 13.00 NO 4.80 NA NL 

Volatile Organic Compounds (ug/L) 
Benzene 25.00 47.00 35.00 110.00 0.36 NA 5.00 

Monitoring Wei! NBCH039002 
lnorgamc Chemicals (mg/L) 

Aluminum (AI) 2,490.00 1,280.00 6,610.00 462.00 3,700.00 3,200.00 NL 
Arsenic (As) 33.10 40.70 48.10 43.60 0.05 7.40 50.00 
Iron (Fe) 9,330.00 8,700.00 7,250.00 7,880.00 1,100.00 NA NL 
Manganese (Mn) 1,240.00 1,120.00 1,070.00 1,100.00 84.00 577.00 NL 

Monitoring Wen NBCH039003 
inorganic Chemicals (mg/L) 

Arsenic (As) NO NO 3.25 NO 0.05 7.40 50.00 
iron (Fe) 1,388.50 3,400.00 656.00 108.00 1,100.00 NA NL 

Volatile Organic Compounds (ugIL) 
Dibromochloromethane NO 5.50 NO NO 0.13 NA NL 
1,2-Oibromo-3-Chloropropane NO NS 3.00 NO 0.05 NA 0.20 
cis-I,2-0ichloroethene 4.80 2.95 6.50 3.00 6.10 NA 70.00 
I,I-Dichloroethene NO NO 1.05 NO 0.04 NA 7.00 
1,1,2,2-Tetrachloroethane NO NO 1.40 NO 0.05 NA NL 
Tetrachloroethene 15.50 9.15 1l.50 7.50 l.l0 NA 5.00 

Notes: 
NO: Not Detected at or above the method detection limit 
NA: Not Applicable 
NL: Not Listed 
NS: Not Sampled 
UTL numbers are preliminary and subject to change 
Data as of May 7, 1997 



Chemicals Detected In Zone A Monitoring Wells over RBC or MCL 
Sampling Rounds 1,2,3 and 4 

Name Round 1 

Trichloroethene 41.00 

Monitoring Well NBCH039004 
DIoxins (pg/L) 

Dioxin Equiv. NS 
Inorganic Chemicals (mg/L) 

Arsenic (As) 42.60 
Iron (Fe) 13,200.00 

Manganese (Mn) 2,020.00 
Volatile Organic Compounds (ugIL) 

Tetrachloroethene NO 
Trichloroethene NO 

Monitoring Well NBCH039005 
DIOxins (pg/LJ 

Dioxin Equiv. NS 
Inorganic Chemicals (mg/L) 

Arsenic (As) 61.30 
Iron (Fe) 54,400.00 

Manganese (Mn) 2,050.00 
Semi-volatile Organic Compounds (ugIL) 

bis(2-Ethylhexyi)phthaiate (BEHP) NO 
Volatile Organic Compounds (uglL) 

Benzene 90.00 
Vinyl chloride 1.90 

Monitoring Well NBCH039006 
Jnorgamc Chemicals (mglL) 

Iron (Fe) NS 

Monitoring Well NBCH039007 
inorgamc ChemicaLs (mglLJ 

Arsenic (As) NS 
Iron (Fe) NS 

Monitoring Well N8CH039008 
lnorgamc Chemicals (mglL) 

Arsenic (As) NS 
Iron (Fe) NS 
Manganese (Mn) NS 

Notes: 
ND:Not Detected at or above the method detection limit 
NA:Not Applicable 
NL: Not Listed 
NS: Not Sampled 
UTL numbers are preliminary and subject to change 
Data as of May 7, 1997 

Round 2 Round 3 

48.50 91.00 

NS 0.42 

51.40 46.30 
16,600.00 13,500.00 

1,880.00 1,910.00 

3.80 1.70 
2.30 1.60 

NS 0.50 

66.80 74.90 
57,200.00 50,500.00 

2,040.00 1,890.00 

NO 5.10 

100.00 170.00 
NO 5.80 

NS NS 

NS NS 
NS NS 

NS NS 
NS NS 
NS NS 

Round 4 RBC 

30.00 1.60 

0.58 0.43 

48.40 0.05 
12,700.00 1,100.00 

1,810.00 84.00 

NO 1.10 
NO 1.60 

0.21 0.43 

77.70 0.05 
47,100.00 1,100.00 

1,840.00 84.00 

NO 4.80 

78.00 0.36 
NO 0.02 

9,870.00 1,100.00 

3.30 0.05 
5,090.00 1,100.00 

9.30 0.05 
8,720.00 1,100.00 

257.00 84.00 

; 

UTL MeL 
NA 5.00 

NA NL 

7.40 50.00 

NA NL 
577.00 NL 

NA 5.00 
NA 5.00 

NA NL 

7.40 50.00 

NA NL 
577.00 NL 

NA NL 

NA 5.00 
NA 2.00 

NA NL 

7.40 50.00 

NA NL 

7.40 50.00 

NA NL 
577.00 NL 



Chemicals Detected In Zone A Monitoring Wells over RBC or MCL 
Sampling Rounds 1, 2, 3 and 4 

Name Round I Round 2 Round 3 Round 4 RBC UTL MeL 
Monitoring Well NBCH039009 
lnorgamc ChemrcaJs (mg/LJ 

Arsenic (As) NS NS NS 25.10 0.05 7.40 50.00 
Iron (Fe) NS NS NS 9,840.00 1,100.00 NA NL 
Manganese (Mn) NS NS NS 981.00 84.00 577.00 NL 

Volatile Organic Compounds (ugIL) 

cis-I,2-Dichloroethene NS NS NS 38.00 6.10 NA 70.00 
Trichloroethene NS NS NS 2.00 1.60 NA 5.00 
Vinyl chloride NS NS NS 6.00 0.02 NA 2.00 

Monitoring Well NBCH039010 
inorganic Chemlcals (mg/L) 

Iron (Fe) NS NS NS 6,780.00 1,100.00 NA NL 

Monitoring Well NBCH039011 
inorganic Chemicals (mglL) 

Arsenic (As) NS NS NS 2.50 0.05 7.40 50.00 
Iron (Fe) NS NS NS 28,400.00 1,100.00 NA NL 

Semi-volatile Organic Compounds (ugIL) 
Azobenzene NS NS NS 6.00 0.61 NA NL 
bis(2-Ethylhexyl)phthalate (BEHP) NS NS NS 8.00 4.80 NA NL 
2-iViethyinaphthaiene NS NS NS 255.00 150.00 NA NL 
Naphthalene NS NS NS 420.00 150.00 NA NL 

Volatile Organic Compounds (ugIL) 
Benzene N8 NS NS 190.00 0.36 NA 5.00 
1,2-Dichloroethane NS NS NS 4.00 0.12 NA 5.00 
Ethylbenzene NS NS NS 165.00 130.00 NA 700.00 

Monitoring Well NBCH039012 
inorganic Chemlcals (mglL) 

Arsenic (As) NS NS NS 107.00 0.05 7.40 50.00 
Iron (Fe) NS NS NS 20,800.00 1,100.00 NA NL 
Manganese (Mn) NS NS NS 2,230.00 84.00 577.00 NL 

Volatile OrganiC Compounds (ugIL) 
cis-l,2-Dichloroethene NS NS NS 130.00 6.10 NA 70.00 
1,1-Dichloroethene NS NS NS 3.00 0.04 NA 7.00 
Trichloroethene NS NS NS 92.00 1.60 NA 5.00 
Vinyl chloride NS NS NS 3.00 0.02 NA 2.00 

Monitoring Well NBCH039013 
Inorgamc ChemicaLS (mglL) 

Aluminum (AI) 11,100.00 NS NS NS 3,700.00 3,200.00 NL 
Arsenic (As) 14.40 NS NS NS 0.05 7.40 50.00 . 

Notes: 
ND:Not Detected at or above the method detection limit 
NA:Not Applicable 
NL: Not Listed 
NS: Not Sampled 
UTL numbers are preliminary and subject to change 
Data as of May 7,1997 



Chemicals Detected In Zone A Monitoring Wells over RBC or MCL 
Sampling Rounds 1,2,3 and 4 

Name Round 1 Round 2 Round 3 Round 4 REC UTL MeL 
Beryllium (Be) 1.20 NS NS NS 0.02 NA 4.00 
Chromium (Cr) 21.50 NS NS NS 18.00 8.70 100.00 
Iron (Fe) 18,300.00 NS NS NS 1,100.00 NA NL 
Lead (Pb) 16.50 NS NS NS 15.00 NA 15.00 
Manganese (Mn) 135.00 NS NS NS 84.00 577.00 NL 
Thallium (TI) 4.60 NS NS NS 0.29 NA 2.00 
Vanadium (V) 32.60 NS NS NS 26.00 5.40 NL 

Semi-volatile Organic Compounds (ugIL) 
bis(2-Ethylhexyl)phthalate (BEHP) 20.00 NS NS NS 4.80 NA NL 

Volatile Organic Compounds (ugIL) 
1,2-Dichloroethene (total) 32.00 NS NS NS 5.50 NA 70.00 
Tetrachloroethene 25.00 NS NS NS ' ,n '" , An 

I.IV ,,~ J.vv 

Trichloroethene 6.00 NS NS NS 1.60 NA 5.00 

Monitoring Well NBCH039014 
inorgamc Chemicals (mglL) 

Arsenic (As) 23.00 NS NS NS 0.05 7.40 50.00 
Iron (Fe) 32,900.00 NS NS NS 1,100.00 NA NL 
Thallium (TI) 7.40 NS NS NS 0.29 NA 2.00 

Semi-volatile Organic Compounds (ugIL) 
bis(2-Ethylhexyl)phthalate (BEHP) 10.00 NS NS NS 4.80 NA NL 

Volatile Organic Compounds (ugIL) 
Benzene 8.00 NS NS NS 0.36 NA 5.00 

Monitoring Well NBCH0390lS 
inorgamc Chemicals (mglL) 

Arsenic (As) 5.10 NS NS NS 0.05 7.40 50.00 
Barium (Ba) 731.00 NS NS NS 260.00 104.00 2,000.00 
Beryllium (Be) 0.32 NS NS NS 0.02 NA 4.00 
Iron (Fe) 8,930.00 NS NS NS 1,100.00 NA NL 
Manganese (Mol 129.00 NS NS NS 84.00 577.00 NL 
Thallium (TIl 3.70 NS NS NS 0.29 NA 2.00 

Monitoring Well NBCH03904D 
inor1?amc Chemicals (mgIL) 

Manganese (Mol 91.50 106.00 96.90 103.00 84.00 2,690.00 NL 

Monitoring Well NBCH03908D 
inorganJc ChemIcals (mglL) 

Arsenic (As) NS NS NS 14.30 0.05 11.10 50.00 
Iron (Fe) NS NS NS 18,600.00 1,100.00 NA NL 
Manganese (Mol NS NS NS 2,180.00 84.00 2,690.00 NL 

Notes: 
ND:Not Detected at or above the method detection limit 
NA:Not Applicable 
NL: Not Listed 
NS: Not Sampled 
UTL numbers are preliminary and subject to change 
Data as of May 7, 1997 



-
Chemicals Detected In Zone A Monitoring Wells over RBC or MCL 

Sampling Rounds 1,2,3 and 4 

Name Round 1 Round 2 Round 3 Round 4 RBC UTL MCL 
Monitoring Well NBCH03910D 
Polatlle Orgamc CompoundS (ug/L) 

cis-l,2-Dichloroethene 7.00 NS NS NS 6.10 NA 70.00 

Monitoring Well NBCH039101 
volatzle Orgamc Compounds (ug/L) 

cis-l,2-Dichloroethene 48.00 NS NS NS 6.10 NA 70.00 
Vinyl chloride 10.00 NS NS NS 0.02 NA 2.00 

Monitoring Well NBCH039121 
inorgamc Chemicals (mgIL) 

Arsenic (As) NS NS NS 2.20 0.05 7.40 50.00 
Manganese (Mn) NS NS NS 460.00 84.00 577.00 NL 

Volatile Organic Compounds (ug/L) 
cis-l,2-Dichloroethene NS NS NS 240.00 6.10 NA 70.00 
l,l-Dichloroethene NS NS NS 5.00 0.04 NA 7.00 
Trichloroethene NS NS NS 120.00 1.60 NA 5.00 

Monitoring Well NBCH03913D 
volatae Orgamc Compounds (ug/L) 

Chloroform 7.00 NS NS NS 0.15 NA 100.00 
cis~ 1 ,2-Dichloroetlmne 70.00 NS NS NS 6.10 NA 70.00 
Tetrachloroethene 33.00 NS NS NS 1.10 NA 5.00 
Trichloroethene 56.00 NS NS NS 1.60 NA 5.00 

Monitoring Well NBCH039131 
VOJatJle Orgamc Compounds (ug/L) 

cis-I,2-Dichloroethene 69.00 NS NS NS 6.10 NA 70.00 
Tetrachloroethene 110.00 NS NS NS 1.10 NA 5.00 
Trichloroethene 22.00 NS NS NS 1.60 NA 5.00 
Vinyl chloride 9.00 NS NS NS 0.02 NA 2.00 

Monitoring Well NBCH03915D 
inorgamc ChemicaLs (mglLJ 

Manganese (Mn) 145.00 NS NS NS 84.00 2,690.00 NL 
Semi-vaiarUe Organic Compounds (ug/L) 

bis(2-Ethylhexyl)phthalate (BERP) 6.00 NS NS NS 4.80 NA NL 

Monitoring Well NBCH505001 
inorgamc ChemJcals (mglLJ 

Arsenic (As) ND ND 9.00 6.40 0.05 7.40 50.00 
Iron (Fe) 2,030.00 2,570.00 2,260.00 715.00 1,100.00 NA NL 

Notes: 
ND: Not Detected at or above the method detection limit 
NA: Not Applicable 
NL: Not Listed 
NS: Not Sampled 
UTL numbers are preliminary and subject to change 
Data as of May 7, 1997 



Chemicals Detected In Zone A Monitoring Wells over RBC or MCL 
Sampling Rounds 1,2,3 and 4 

Name Round I 
Iron (Fe) 25,800,00 

Manganese (Mo) 353,00 
Manganese (Mn) 232.00 

Semi-volatile Organic Compounds (ug/L) 
1,4-Dichlorobenzene 2.00 

Volatile Organic Compounds (ug/L) 
Chloromethane 7.80 
I,I-Dichloroethene 1.00 

1,1,2,2-Tetrachloroethane 1.50 
Tetrachloroethene 5.90 

Monitoring Wen NBCH042002 
lnorgamc Chemlcals (mglL) 

Arsenic (As) NO 
Iron (Fe) 11,100.00 

Manganese (Mo) 827.00 

Monitoring Wen NBCH042003 
inorgamc ChemicaLs (mg/L) 

Aluminum (AI) 229.00 
Chromium (Cr) NO 
iron (Fe) 260.00 
Manganese (Mo) 365.00 
Silver (Ag) NO 
Vanadium (V) NO 

Monitoring Wen NBCH043001 
inorgamc ChemIcals (mg/L) 

Arsenic (As) 18.30 
Iron (Fe) 21,600.00 
Thallium (TI) 4.80 

Semi-volatile Organic Compounds (ug/L) 
bis(2-Ethylhexyl)phthalate (BEHP) 140.00 

Monitoring Wen NBCH506001 
lnorgamc Chemicals (mglLJ 

Iron (Fe) 3,710.00 
Manganese(Mo) 85.70 

Notes: 
ND: Not Detected at Or above the method detection limit 
NA: Not Applicable 

NL: Not Listed 
NS: Not Sampled 
UTL numbers are preliminary and subject to change 
Data as of May 7, 1997 

Round 2 Round 3 
31,200,00 32,100,00 

306.00 313.00 
281.00 287.00 

NO NO 

NO NO 
NO NO 

NO NO 
1.50 1.40 

NO NO 
8,500.00 9,070.00 

690.00 656.00 

27,200.00 6,760.00 

45.90 9.70 
32,300.00 6,490.00 

692.00 549.00 
ND NO 

61.00 9.00 

NS NS 

NS NS 
NS NS 

NS NS 

2,800.00 1,850.00 

ND 36.20 

Round 4 RBC 
28,000,00 1,100,00 

218.00 84.00 
323.00 84.00 

NS 0.44 

NO 1.40 
NO 0.04 
NO 0.05 
NO 1.10 

2.90 0.05 
3,620.00 1,100.00 

533.00 84.00 

NO 3,700.00 
NO 18.00 

192.00 1,100.00 
18.60 84.00 

I I 1.00 18.00 
NO 26.00 

NS 0.05 

NS 1,100.00 
NS 0.29 

NS 4.80 

112.00 1,100.00 
16.60 84.00 

UTL MCL 

NA NL 
577.00 NL 

577.00 NL 

NA 75.00 

NA NL 

NA 7.00 

NA NL 

NA 5.00 

7.40 50.00 
NA NL 

577.00 NL 

3,200.00 NL 
8.70 100.00 
NA NL 

577.00 NL 

NA NL 
5.40 NL 

7.40 50.00 

NA NL 

NA 2.00 

NA NL 

NA NL 
577.00 NL 



Chemicals Detected In Zone A Monitoring Wells over RBC or MCL 
Sampling Rounds I, 2, 3 and 4 

Name Round I Round 2 Round 3 Round 4 RBC UTL MCL 
Monitoring Well NBCHGDAOOI 
inorgamc ChemIcals (mg/L) 

Arsenic (As) 68.30 ND NO 2.60 0.05 7.40 50.00 
Iron (Fe) 72,100.00 18,300.00 7,320.00 8,960.00 1,100.00 NA NL 
Manganese (Mo) 336.00 343.00 577.00 305.00 84.00 577.00 NL 

Monitoring Well NBCHGDA002 
inorganic Chemicals (mglL) 

Aluminum (AI) 2,840.00 1,600.00 451.00 5,220.00 3,700.00 3,200.00 NL 
Antimony (Sb) NO NO NO 4.00 1.50 NA 6.00 
Arsenic (As) NO NO 4.40 NO 0.05 7.40 50.00 
Iron (Fe) 21,800.00 13,900.00 16,900.00 14,400.00 1.100.00 NA NL 

Manganese (Mn) 152.00 158.00 134.00 166.00 84.00 577.00 NL 

Monitoring Well NBCHGDA003 
inorgamc ChemIcals (mglL) 

Arsenic (As) NO NO 7.40 4.90 0.05 7.40 50.00 
Iron (Fe) 8,230.00 8,880.00 9,860.00 8,390.00 1,100.00 NA NL 
Manganese (Mo) 79.80 96.00 94.60 94.00 84.00 577.00 NL 

Monitoring Well NBCHGDAOID 
inorgamc CnemlcalS (mgIL) 

Arsenic (As) 4.00 NO 8.00 11.10 0.05 11.10 50.00 
Iron (Fe) 12,500.00 7,760.00 7,040.00 5,120.00 1,100.00 NA NL 
Manganese (Mn) 344.00 301.00 204.00 183.00 84.00 2,690.00 NL 

Monitoring Well NBCHGDA02D 
inorganic Chemicals (mg/L) 

Beryllium (Be) NO NO NO 3.30 0.02 NA 4.00 
Chromium (Cr) 7.30 ND NO 48.85 18.00 7.53 100.00 
Iron (Fe) 17,450.00 22,600.00 22,500.00 21,600.00 1,100.00 NA NL 
Manganese (Mn) 2,365.00 2,345.00 2,455.00 2,690.00 84.00 2,690.00 NL 
Silver (Ag) ND NO 9.60 20.60 18.00 NA NL 

Volatile Organic Compounds (ug/L) 
Bromodichloromethane 3.40 NS NO ND 0.17 NA 100.00 

Monitoring Well NBCHGDA03D 
Inorgamc ChemIcals (mg/L) 

Antimony (Sb) ND 7.10 ND ND 1.50 NA 6.00 
Chromium (Cr) ND ND ND 136.00 18.00 7.53 100.00 
Copper (Cu) ND 7.00 ND 445.00 150.00 5.80 1,300.00 
Lead (Pb) ND ND 18.50 ND 15.00 NA 15.00 
Manganese (Mo) 1,470.00 1,220.00 1,310.00 1,700.00 84.00 2,690.00 NL 

Notes: 
ND: Not Detected at or above the method detection limit 
NA:Not Applicable 
NL: Not Listed 
NS: Not Sampled 
UTL numbers are preliminary and subject to change 
Data as of May 7, 1997 



Chemicals Detected In Zone A Monitoring Wells over RBC or MCL 
Sampling Rounds I, 2, 3 and 4 

Name Round 1 
Nickel (Ni) NO 
Thallium (TI) 163.00 
Zinc (Zn) 6.90 

Notes: 
ND:Not Detected at or above the method detection limit 
NA:Not Applicable 
NL: Not Listed 
NS: Not Sampled 
UTL numbers are preliminary and subject to change 
Data as of May 7,1997 

Round 2 Round 3 
NO NO 

23.00 17.00 
NO NO 

Round 4 RBC 
74.40 73.00 

NO 0.29 
1,440.00 1,100.00 

UTL MeL 
NA 100.00 
NA 2.00 

66.20 NL 



Background: 

Charleston Naval Base 

RCRA CAP 
Zone A 

CMS Site Selection Effort 

5 June 1997 

Zone A is one of twelve designated zones at Charleston Naval Base. This zone is 
located in the northern portion of base. It is bounded by a fuel farm operated by the 
Hess Oil Company to the north, the Cooper River to the east, Noisette Creek to the 
south and a vegetated area and a residential community to the west. 

The draft RCRA RFI report cites findings for 6 SWMUs and 2 AOCs. 

Primary Areas of Interest: 

SWMU 39 and SWMU 42 (and AOC 505) represent areas of particular interest in 
regards to potential CMS activities. SWMU 39 is a site with known chlorinated 
solvent and TPH contamination in the groundwater. This SWMU is located adjacent 
to the Hess Oil Company fuel farm. SWMU 42 (and AOC 505) is the site of a former 
asphalt plant/boiler plant and creosote material storage area. SWMU 42 (and AOC 
505) is known to contain soil and groundwater contamination (primarily inorganics and 
chlorinated SVOCs). The following summary further describes these sites. 

Site by Site Briefing: 

A site-specific briefing for Zone A foiiows. The briefing is presented from a eMS 
perspective and its objective is to render opinions of CMS applicability for each site. 
Note that opinions stated are based on data that is currently available. This zone is 
still undergoing a RCRA facility investigation and therefore additional information such 
as risk assessment analysis for several sites is forthcoming. 



"'MAnLt::::o I UN NAVAL IjA:::.t: 

ZONE A 
CMS RECOMMENDATION TABLE 

(As of 5 June 1997) 

Site NFA CMS 

SWMUs 1 ana--z-- " (\W\.c"w-~''''''' I Waiting BRA results 

5'AiMP L (probable CMS candidate) 

SWMU 38 X 

SWMU 39 Waiting BRA results 
(probable CMS candidate) 

SWMU 42/AOe 505 X 

SWMU 43 X 

AOe 506 X 



SWMU 1 and SWMU 2 

• SWMU 1 is the site of former DRMO storage and SWMU 2 is a nearby area that 
is contains elevated levels of Pb in soil. 

• Ground cover material at the subject site consists of grassed areas, soil, asphalt 
and concrete. Please reference the attached figures for a general rendering of 
site surface conditions. 

• Soil, sediment, and GW have been sampled extensively at this site. Sampling 
has continued into 1997 and thus the formal risk assessment has not yet been 
completed. 

• The site has exhibited high concentrations of soil Pb in a pre-RFI sampling event 
(1986). Hurricane Hugo (1989) may have impacted any contaminant 
distribution. Attached figures show Pb contamination in site soils. Several of 
the earlier "hot" sample locations were duplicated in this assessment. 

• Approximately 70% of the elevated Pb soil samples were procured from areas 
presently covered by asphalt. The remaining elevated sample points were 
located primarily in areas covered with various types of gravel material. 
Elevated concentrations primarily ranged from about 400 to 4000 ppm, yet one 
sample contained about 90,000 ppm Pb (its subsurface contained lead at 
approx. 1,100 ppm. 

• Soil -- As at concentrations > RBC was also identified in surface soils. The 
concentrations > RBC ranged from approximately 10 to 30 ppm. Other 
inorganic compounds exceeding RBC consisted of: Hg, An, Be, TI, Pb, Cd, and 
Cu. A majority of the accedences occurred in the surface soil as opposed to the 
subsurface soil. 

• GW -- As was detected in two wells exceeding an RBC of 0.05 ppm. However, 
note that the As UTl is 7.4 ppm and its MCl is 50 ppm. For well 003; As = not 
sampled/ND/ND/2.2 ppm. For well 004; As = not sampled/ND/4.6 ppm/1 0.3 
ppm. Therefore, no well exceeded the MCl for As and well 004 only marginally 
exceeded the UTl for As. In addition, only one well (well 005) exhibited Pb 
concentrations (19 ppm) > MCl (15 ppm) for 2nd sampling event only. Pb 
was ND for the third event and the vve!! \"!as not sampled for the fourth event. 
This well was not screened in the same lithologic unit as the others (ie, is was 
screened in a clay-like material instead of sand and thus was hard to sample due 
to low recharge rate). The well has since been damaged beyond repair and thus 
abandoned in place. 



-
• CMS: 

1) Comment - Risk assessment completion is required prior to the rendering 
of a CMS opinion. Results of final risk assessment must be considered 
in the CMS go/no go decision process. However, potential remedial 
alternatives could include hot spot removal and/or institutional controls. 
Long term GW monitoring may be prudent should it be determined that 
soil Pb to GW transport is possible. 

2) Opinion - not stated until results of risk assessment made available, yet 
probable eMS site. 
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• 

• 

• 

• 

SWMU 38 

The site is a gravel lot near the northern property line of the base and adjacent 
and east of SWMU 39. The investigation area was reduced to focus on the 
portion of the SWMU where HM was stored. 

Soil COCs = pesticides, PCBs (A-1260), As and AI. Shallow GW COCs = 
pesticides. Residential risk> 1 E-4 for site soils and between 1 E-6 and 1 E-4 for 
site GW. 

PCBs > RBC in four upper-interval soil samples. Based on initial RFI results, 
additional sampling along the fence line separating the base from the Hess fuel 
farm might be warranted. 

TPH was detected in one soil sample (2400 ppm). Visual observations of 
impact (likely from Hess Oil) were not as widespread as seen at SWMU 39 
(which is immediately west of SWMU 38). 

,..... 1\ 11 C" • 
,,-,IVlv. 

1) Comment - Additional soil sampling for PCBs possibly warranted along 
fence line (ie, near north property line). Potential treatment alternative 
consists of source removal (eg, surface soil excavation and monitoring of 
GW). Also, source of TPH contamination (ie, likely to be Hess Oil 
Company) needs to be addressed. 

2) Opinion - eMS candidate based on results of risk assessment. 
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SWMU 39 

• The site is the former POL drum storage area north and adjacent to Building 
1604. The actual SWMU is the paved area north of the building, however the 
investigation area includes a much larger area and is comprised of the gravel lot 
north of the building and directly south of the Hess fuel farm. 

• Sampling activities have continued into 1997 and therefore no formal risk 
assessment has been completed as of this writing. Thus, no COCs for soil or 
GW are reported. 

• Contaminants detected at the site include: a chlorinated solvent plume in the 
shallow and intermediate GW levels, and TPH components in the shallow GW 
level. It is suspected that Hess Oil Company is the source of the TPH 
components. DNAPL and LNAPL have each been observed in a GW monitoring 
well. 

• BEQs > RBSL were identified in one soil sample. Subsequent sampling did not 
produce evidence that the BEQs were widespread. 

• PCBs> RBC in three upper-interval samples. Additional sampling indicated that 
PCBs were limited to a small area located at the northern portion of the site. 
Note that PCBs were similarly found located along the northern fenceline at 
SWMU 38. This northern area includes a bermed area that separates the navy 
base from the Hess fuel farm. 

• TPH detections were widespread at the site. 

• CMS: 

1) Comment - Additional soil sampling for PCBs is possibly warranted along 
fence line (ie, near north property line). Also, source of TPH 
contamination needs to be addressed. This is the same comment as 
stated for SWMU 38. Treatment alternatives will likely consist of source 
removal/containment (via P& T and/or passive or active walls) and 
monitoring. 

2) Comment - Risk assessment completion is required prior to the rendering 
of a CMS opinion. Results of final risk assessment must be considered 
in the CMS go/no go decision process. 

3) Opinion - not stated until results of risk assessment made available but 
likely eMS candidate. 
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SWMU 42 and AOC 505 

• SWMU 42 consists of the site of a former asphalt plant/boiler plant and AOC 
505 consists of a former creosote cross-tie/railroad ballast storage area. 

• The site is mostly grassed with some gravel areas and concrete slab patches. 

• Soil COCs = As, Be, PCBs, BEQs. Site residential risk values for both soil and 
GW ranged from 1 E-6 to 1 E-4. Shallow GW COCs = chlorinated solvents (PCE, 
TCA, DCE, chloromethane) and Mn. However, it is evidenced that over four 
quarters of sampling events that the chlorinated solvent constituents have 
continuously decreased from a detect level to ND and < MCl levels. 

• CMS: 

1) Comment - potential treatment alternative consists of source removal 
and/or containment. 

2) Opinion - Potential CMS candidate based on results of risk assessment. 
Risk managernent decision required. 
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SWMU 43 

• SWMU 43 consists of the publications and printing plant (Building 1628). which 
was not affected by the base closing process (eg, it remains in operation). Area 
investigated consisted of two HM storage sheds behind the main building. 

• The storage sheds are located on a concrete pad surrounded by grass. Both 
sheds face an area that is of asphalt material. Most sampling points occurred 
in the surrounding grassed area. 

• No cacs were identified at the site. 

• vac detections in surface and subsurface soil warranted including this site in 
the GeoProbe investigation that was conducted for SWMU 39 (eg, because of 
the known solvent contamination at SWMU 39). A single confirmatory MW 
was installed. First quarter sampling did not yield evidence of VOCs of concern, 
though one svac (bis (2-ethylhexl) phythalate) and two inorganics (As and TI) 
were detected > RBC. Thallium was the only compound to exceed its MCl 
(4.8 ppm vs 2 ppm = MCl) in the first sampling round. Arsenic exceeded its 
RBC but was less than its UTL and iviCL. This weii was recently installed at the 
site and therefore no additional quarters of GW sampling have occurred. 

• Data from the single well has yet to be incorporated into a risk assessment. 

• CMS: 

1) Comment - Complete all four rounds of GW sampling to ascertain trend 
data. 

2) Opinion - nonCMS site. 
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AOC 506 

AOC 506 (Building 1629) is the site of a former flammable storage shelter. No 
known or documented releases are associated with the site. 

The storage shed was located over an asphalt pad that is surrounded by grass 
on three sides and an asphalt road (Avenue A) on one side. 

No COCs were identified at the site. 

BEQs were detected, yet only in three of six subsurface soil samples and only 
one sample contained BEQs > SSL. Two of three sampling activities occurred 
through the asphalt pad (including boring 001 > SSL). 

Chlorinated solvent (DCE) was detected in rounds 1 to 3 for shallow GW yet < 
RBC (by a factor of 25 at its greatest concentration) and no detections occurred 
in the fourth round. Only one confirmatory type monitoring well (constructed 
subsequent soil boring 001) was installed at the site. 

1) Opinion - nonCMS site. 
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039-G-W002-01 

E N V I RON MEN TAL SAFETY & DESIGNS 
2901-00001 - CHARLESTON ZONE A - SOIL & 1ST GW 

Samples by Chemical Report 
7439-96-5 Manganese (Mn) 

>= 1000.0000 for UG/L - Hits Only 

039GW00201 water 
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2901-00002 - CHARLESTON ZONE A - QUARTERLY GW 
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Time: 17:38 

7439-96-5 Manganese (Mn) 
>= 1000.0000 for All Concentration Units - Hits Only 
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039GW00402 i;~:;~;#nA¢7~$k~~/.Hi(i(,t~:;p~pi~p:b/iiii"ir?I~.I~.(?~~~~i:~2H{.:.:yj~:TI (P9GWQ95Q~> 
039GW00403 Water 06/21/96 
oQ~GW()g~QWwa.t .. r p$/2QI9.1' 

·039GWOQS02 
039GW08Dp4 
039GW01204 

GDAHW02D02 
GOAHW6tD.03 
GDAGW02D03 
GDAGW02004 
GOAHW02D04 
02GW002.03' 
002GW00202 
002GW002Q4 

Water Q4/24/96 
wat;"lj;i;C)tl.§I91:i/ 
Water 6 

Water 04/25/96 
·······wil-t .. r··.o6i'2~/9.6 

Water 06/24/96 
wii!:!)r )iQI)i7[~1'· 
Water 10/17/96 
::Wa:tet:: Ofll-!J}~I9.:g;:· 
Water 04/23/96 
Water 10/04/96 

1910.0000 
··~9CjQ;OQ()() ••• ·.• . ,.,.,- " ... 
2Q4Q.QQQQ 
21~(POoPO J 
2230.0000 J 

2380.0000 

L7294M 
U'1.2l!71'! 
L69Q4W 
&4$4 
6434 

~43.0/o000···· iiit.(lGj!t(/iij~$Q$M« «,!At nl 
2480.0000 
21'liO/OOOQJ 
272Q.0000 J 
j"()O:tU,OO"OO -. 
3350.0000 
3410,000Q 

UG/L L73l0 
(l9'/~i1'46!l. 

6468 

UG/L 
QG/L 

L689lW 
6382 

VAL 
VAL 

*** End of Report *** 



r-------------------------------.------------~-----~---------------------------------.------------__ .---,. 
DATALCP3 
03/28/97 

CHARLE:STON - ZONE A 
Subsurface Soil Grid Samples 

Metals 

;1 
lJ 
U 

lJ 
\1 

356. 
12.1 
0.12 lJ 
1;5 u 

248. JI 
·········.(.6;113· ••. JI 

0.74. 
>~6L 

*** Valida1tion Complete ~** 

-1'-5 .~! 
5.6 

10.1> 
o.~; 

2;11 
10200. 

40.1' 
U 0.15 
0 28;S' 
J 1100. 
u 0,9'5 
U O.e19 
J 1550. 
U 1.2: 

33.4 
60.1' 

U n. 

A 

VAL 

U 

J 
U 
u 

U 

J 
J 
UJ 

J 
U 

U 

U 

Page: 1 

Time: 15:24 

9430. 
12.3 
3.3 

22;6 
0.24 U 
1.2 U 

837. J 
13;3 ~ 
1.4 U 
3.2 J 

8550. J 
12;2 '. 

474. J 
15;7 J 
0.12 UJ 
3.4 U 

279. J 
Gin J 
0.72 U 

248; J 
0.93 U 

18.6 
14.7 
8.9 U 



r----------------------------------------------------------------------------------------------,' 
DATAlCP3 

03/28/97 
CHARLESTON - ZONE A 

Subsurface Soil Grid Samples 
Metals 

1I 
6.2 

13. ,I 

0.25 1I 
1:3 U 

491. JI 

:~1;8 JI 

1.5 
zA 

UI 

UI 

*** Valida1tion Complete *** 

7570. 
'~;4 
5.5 

13;8 
0.3 
h5 

233000. 
. 63J4 

1.8 
ji;9 

7180. 
2ii. 

65.6 
lEa 

12.11 
6. 

J 24 oS-
U 0.2:5 
U 1.3~ 

4580 • 
41.6, 

U 

J 

0.13 
4;5 

593. 
1.2 
0.7S 

259. 
1. 

48.8 
15.5 .. 

u 9.3 

VAL 

U 

J 
U 
U 

J 
U 
J 

J 
UJ 

J 
U 
J 
U 

U 

Page: 2 
Time: '15:24 

GDA'S-8013.02 
GDASB01302 
l5563'119 
GDASB01302 
10/09/95 
10/17/95 
10125195 soi l ',: 

A MG/KG 

4630. 
12_4 
0.94 

·10;7 
0.24 
J.;.2 

2630. 
7:6 
1.5 
2;1 

2560. 
a;s 

245. 
. '11.1 

0.12 
:3;6 

126. 
(l.71 
0.73 

195; 
0.94 
~.5 

31.3 
9;2 

VAL 

U 
U 
J 
U 
u 
J. 
J 
U 
J 

J 
J 
UJ 
J. 

U 
UJ 
U 
J 
U 
J 

J 

A 



r------------------------------------------------------------------~----------------------------_______ --", 
DATALCP3 
03/28/97 

SII846-META 

29-90-5 Aluminum (AI) 
7440-36·0 Aiifli@ny{sb, 
7440,38-~ ~r~en;.r.'<M) 
7440,39.3 Bari\lldsa) 
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*Q:~~~2 v~~¥iitiii/(Vi· . 
7440-66-6 Zinc Hn) 
7440'31-5 li)\('$n) 

":'-"",'-','.'.,. ,-. 

~lElll~CP,-,-" GM"~h~Ql~'9.i! 
(JRJ~I~ 10·"," -~ GOASlio1402· 
~#MPlE.IIl"-c> '~$1I<>i.3~ 
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H USI~d 12 

Mean 25.221 
Uarictnce: 396 .. 941 
Std. De",: 19 .. 923 
:I- C.V. 78 .. 996 
Skewness: .. 772 
Kurtosis: 2 .. 173 

Minhmrtl 6 .. 31313 
25th :I- 7 .. 61313 
Medi<tn 13 .. 5513 
75th :I- 36 .. 31313 
Maxblurtl 63 .. 41313 
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tt rota 1 12 
tt Miss 0 
tt Used 12 

Mean :1~ .928 
Variance: .670 
Std. De",: .819 
X C.V. 2/'.962 
Skel>Jlness: .186 
Kurt.osis: :L579 

x 
MinillluIII L841 

- 25th X :1~ .028 
Median :1~ .606 
75th X 3.592 

r MaxillluIII "ll.149 



VCHEM_R 

04/07/97 

039-G-W001-02 
03 

039-G-W002-02 
039-(>-W002c03 
039-G-W003-02 
039-H-WQ03-02 
039-G-W003-03 
039cH-WOQ3-03 
039-G-W004-02 
039-G,W004-03 
039-G-W005-02 
039-G'W005-03 
039-G-W04D-02 
039-G-W04D,03 
GDA-G-WOOl-03 
GDA- G- WO 0 1-.04 
GDA-G-W002-03 
GDA'G-W002-04 
GDA-G-W003-03 
GDA-G·W003-04 
GDA-G-W01D-03 
GDA-G-W01D'04 
GDA-H-W02D-02 
GOA-G-W02D-03 
GDA-H-W02D-03 
GDA-G-W02D"04 
GDA-H-W02D-04 
GDA-G-W.o3D-03 
GDA-G-W03D-04 

*** End of 

E N V I RON MEN TAL S A F E T Y & DES I G N S 
2901-00002 - ctrARLESTON ZONE A - QUARTERLY GW 

Samples by Chemical Report 
18540-29-9 Chromium (Hexavalent) 

>= 0.0000 for All Concentration Units 

039GW00102 Water 04/23/96 0.0030 U MG/L 
039GW00103 WaUr 06/20/96 0_0030 U MG/L 
039GW00202 Water 04/23/96 0.0030 U MG/L 
039(>W00203 Water Q6/20/96 0.0030 U MG/L 
039GW00302 Water 04/24/96 0.0080 J MG/L 
039HWOO;!02 Water 04/2.4/96 0.0120 J MG/L 
039GW00303 Water 06/20/96 0.0030 U MG/L 
039HW00303 Wa.ter 0"/20/96 0.0030 U MG/L 
039GW00402 Water 04/24/96 0.0030 U MG/L 
039GWOO403 Water 06/21/96 0.0030 U i<IG/L 
039GWOOS02 Water 04/24/96 0.0030 U MG/L 
039GW00503 Water 06/21/96 0.0030 U MG/L 
039GW04D02 Water 04/25/96 0.0030 U MG/L 
039GW0400l water 06i2.1./96 0.0030 IT MG/L 
GDAGW00103 Water 06/24/96 0.0030 U MG/L 
GDAGWOO104 Water 1.0/15/96 0.0200 U l'lG/L 
GDAGW00203 Water 06/24/96 0.0030 U MG/L 
GDAGWOO204 Water 10/17/96 0.0200 .U MG/L 
GDAGW00303 Water 06/25/96 0.0030 U MG/L 
GDAGWQ0304 Water 10/16/96 0.0200 U MG/L 
GDAGWOlD03 Water 06/24/96 0.0030 U MG/L 
GDAGW01004 Water 10/15/96 0.0200 U MG/L 
GDAHW02D02 Water 04/25/96 0.0040 J MG/L 
GDJ).GW02D03 Water 06/24/96 0.0.030 U MG/L 
GDAHW02D03 Water 06/24/96 0.0030 U MG/L 
GDAGW02D04 water 10/17/96 0 . .o200U MG/L 
GDAHW02D04 Water 10/17/96 0.0200 U MG/L 
GDAGW03D03 water .06/25/96 0.0030 U MG/L 
GDAGW03D04 Water 10/16/96 0.0200 U MG/L 

Report *** 
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L68911 VAL 
L7287I VAL 

L68911 VAL 

L72B.7I VAL 

L69041 VAL 

L6904I VAL 

L7287I VAL 

L7288I VAL 

L69041 VAL 

L7294I VAL 

L69041 VAL 
L7294 I VAL 
L69161 VAL 
L7;2;,4,I VAL 
L73101 VAL 
6434 VAL 
L73101 VAL 

6414 VAL 
L73171 VAL 
6434 VAL 

L73101 VAL 
6434 VAL 

L69141 VAL 
L7310I VAL 

L7309I VAL 

646B VAL 
6468 VAL 

L7317I VAL 
6434 VAL 
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