
 
 

M00263.AR.000155
MCRD PARRIS ISLAND

5090.3a
 
 
 
 
 
 
 
 
 
 
 
 
 
 

RESOURCE CONSERVATION AND RECOVERY ACT FACILITY INVESTIGATION/REMEDIAL
INVESTIGATION FOR SITE 3 CAUSEWAY LANDFILL VOLUME 2 OF 2 APPENDICES MCRD

PARRIS ISLAND SC
11/8/1999

TETRA TECH NUS



RCRA Facilities Investigation/ 
Remedial Investigation 

for 
Site/SWMU 3 - Causeway Landfill 

Marine Corps Recruit Depot 
Parris Island, South Carolina 

Volume II - Appendices 

Southern Division 
Naval Facilities Engineering Command 

Contract Number N62467-94-D-0888 

Contract Task Order 0020 

November 1999 



APPENDIX A 

FIELD FORMS 

A-l 
A-2 
A-3 
A-4 
A-5 
A-6 
A-7 
A-8 
A-9 
A-IO 
A-l 1 
A-12 

c 
A-l 3 

CHAIN 0~ CUSTODY RECORDS 
SOIL BORING LOGS 
WELL INSTALLATION RECORDS 
WELL DEVELOPMENT RECORDS 
GEOTECHNICAUECOLOGICAL DATA 
SUBSURFACE SOIL SAMPLE LOG SHEETS 
SURFACE WATER SAMPLE LOG SHEETS 
SEDIMENT SAMPLE LOG SHEETS 
SOIL SAMPLE LOG SHEETS 
GROUNDWATER SAMPLE LOG SHEETS 
WELL PERMITS 
BACKGROUND SAMPLE DESCRIPTION, 
LOCATIONS, AND SUPPORTING COLLECTION 
DATA 
MONITORING WELL INSTALLATION RECORDS 
(SCDHEC FORMS) 

. 
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CHAIN OF CUSTODY RECORDS 

P 



SELINQUISHCD BV (SIGNATURE): DATE /TIME: 1 RECEIVED llV(SIGNATURC): I RELlNQUlSHED BV (SIGN 

I-- 

7- 

7- 

/ 

v- 

I 

/ 

7- 

L. 

I: 

UEMARKS 

I 
DATE /TIME: RECEIVED lIY(SIGNAlUIE): 

I 

t 



c 
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CHAIN OF CUSTODY RECORD 

. 
- %ATlOM LOCATION 

NO. 

CZJ. 
TAINERS 

)UlSHED BY (SIGN1 

7 
7 
7 
7 
7 - 
- 
- 
- 
- 
- 
- 
- 
- 

ECEIVED DY(SlGNATUIEJ: 

00247 
G 



CHAIN OF CUSTODY RECORD 00248 9. 



CHAIN OF CUSTODY RECORD 
. 

-I 
PROJECT NO.: SllE NAME: I 

NO. 
OF 

TtiiiS 
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) ““) J 

CHAIN OF CUSTODY RECORD 

PKOJECl ND.: 

NO. 

CL 
TAINERS 

SAMl’&ERS# 

REMARKS 

STATION LOCATlON 

I I I I 

1 RElINQUlSHEb IV (SIGNAT 1 DATE /TIME: RECEIVED llV(SIGNATURE): ME): 

Os/ti@ I 

DATE /TIME: RECEIVED BV (StGNATUKE): REllNQUlSHED lV (SIGNATURE): DATE / TlME: KECEIVED OY(SIGNATURE): 
I 

I I I 1 
lELlNQUlSHED IIY (SIGNATURE): DATE / TIME: RECEIVED t OR LAIJDKATORI KV DATE I TIME: 3.5 ILL-) /is’) (,a3 /3.0 lg.3 



CHAIN OF CUSTODY RECORD 00249 
s 

PROJECT NO.: 1 SITE NAME: 

STATION LOCATION 

I I , I 

I I I I 
I I I 

I 
I I I 

KLLINQUlSt4ED a* (SIGNATURE): DATE /TIME: 1 KECElVEb BYWGNATURE): 

I 
ELINOUISHED KY (SIGNATURE): DATE I TIME: RECEIVED FOR LAIIOMTORV RV 

I 

I 
RELINQUISHED lY (SIGNATURE): DATE / TME: RECEIVED W(SiGNATUREJ: 

I 
DATE /TIME: REMAFiKS:(//.b /&.A /&a b’) (/o,( 7.3’ j.6) 

3 



CHAIN OF CUSTODY RECORD 

REMARKS 

STATION LOCATION 



CHAlN OF CUSTODY RECORD 00254 

NC 

I I I I I I I 

AEiwym4ED BV W~NATURE): 1 DATE / TIME: 1 RECEIVED W(SlGNATURE): DATE / TWE: RECEIVED W(StGNATURE): 

L9999&7J@ t I t 
DATE / WE: RECEIVED BV (SIGNATURE): 1 RELUQUISHED W (S&NATURE): 1 DATE / TME: 1 RECENEDBV’(SlGNATUIE): 

I I I 1 
RELINQUISMED BV (SIGNATURE): DATE I Oman: DATE /TIME: REMARKS: 

I 
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CfiAlN OF CUWODY RECORD 00258 

REMARKS 



CHAIN OF CUSTODY RECORD 
00256 

REMARKS 

( Il.1, IO. 8, SCCJ 
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) 
CHAIN OF CUSTODY RECORD 

REMARKS 



WA/N OF CUSTODY RECORD 00260 cD 

REMARKS 



“7 

WA/N Of Ci. 
) 
IDY RECORD 00266 

IELINQUISHED 8Y (SIGNATURE): 



CHAIN OF CUSTODY RECORD ’ 00262 
. 

REMARKS 

RECEIVED BV(SlGNATUIE): mt~QuisttE0 mv (SIGNATURE): RECEIVED W(SlGNATUR 



b 
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CHAIN OF CUSTODY RECORD 
00261 

REMARKS 

. 

. 



WA/N OF CUSTODY RECORD 

PROJECT NO.: 

NO. 

2:. 
TAINERS 

01308 

tEl.lNQ!jjSHEO BY (SlGNATUltE): DATE / mE: 1 RECElVEO BV(SlGNATtJRE): 

DATE /TIME: RECEIVED DY (SlGNATURE): 

I I 1 I I I 

I I I I I I 
JISHED BV (SIGNATURE): RECElVED W(SKiNATURE): 

I 
RELINQUISHED BY (SKiNATURE): DATE I TwE: RECElVED RV(SlGNATURL): 



00275 
CHAIN OF CUSTODY RECORD 

c 

REMARKS 



CHAIN OF CUSTOD f RECORD 
02258 



1 
,) 

“’ #)I 

)I 
“.’ (1 

022F f 
WA/N OF COWODY RECORD 

1 

REMARKS 

STATlON LOCATION 

IV (SIGNATURE): 

RECEIVED RY (SIGNATURE): RELINQUISMED BY (SIGNATURE): DATE / TlME: RECEIVED RY(SKiNATURE): 

I 
Girrrqu~stm or (SIGNATURE): DATE /TIME: RECEIVEOFOR l.AlIOMlORY RT DATE I TIME: REMARKS: 

I - 
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CHAIN OF CUSTODY RECORD 

DATE /TIME: RECEIVED BY(SlGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECElVED BY(StGNAtURE): 

W/46~~5 I 

RELlNQUlSliED 89 (SIGNATURE): DATE /TIME: RECEIVED BY (SlGNATURE): RELINQUISHED BY (SIGNATURE): DATE I TIME: RECEIVED BY(SlGNATURE): 

I I 

RELlNQlJISllED BY (SIGNATURE): ATE I TIME: REMARKS: 



\ 
kJ 
N 

, 

CHAIN OF CUSTODif#CORD 1: 02208 

, 





i CHAIN OF CUSTODY RECORD 
. 

I 

I 
DATE /TIME: 1 RECWVLD IY(SlCNATUttE): 

‘No. 
OF 

CON- 
TAINERS 

6 

I 
I I I I t 

UlSHED IV (S~GNAWRE): RECEIVED @Y(SlGNAlURE): 

ELINQUISHED BY (SIGNATURE): 



1 NO.: SITE NAME: 

A 

TATION LOCATION 

2 2 
1 

RELINQUISHED BV (SIGNATURE): DATE /TIME: RECElVED W(SIGNAfURE): 

I 
RELlNQUlSHEIl BY W~~fllftEI: DATE / TME: AECENED OY(SlGNAtlJRE): 

I 

ED FOR 



CHAIN OF CUSTODY R&CORD 

rllOJECT NO.: 

02294 ’ 2 



1, 

1 

I,,, 

I 
‘I 

) 

CHAIN OF CUSTODY RECORD - 4 A ‘, c ‘Lf 7 
02216 

SAMPLERS (SIGNATURE): 

y&g+3 e 

ST;;oN DATE TIME COMP GRAB 
. 

* 5 44c. 3 

REMARKS 

STATION LOCATION 

I’ /I’ 03 bk ~(\I-n’3-50- 40 I Y 
* n .L 4 A , ,j +-TAT. rc.2 

u’v ;L I / ., 4 93 

II II 00 d PA3 -03 - 50 - 44 gy 
1 ! 

z-x . ,c ,‘:: c I., ,...I ., 

II 1’31) 3 1/ rj$ ‘J , L: -3 . 1 x 
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1’1 35 f* 3 , (‘1 T - .‘I, D * 32 I >( 

717 51 
‘,‘c+ -7’5 y&-l .c.J -50‘ zcj x 
!I “If ‘> QA_7 . u-c..- *;p -34 b 0 3 

\I L-T, )(j PA1 r 3 3 -SD- )d Y 

‘\ tD0 3 QP’!-0%59% 33 x 

REUNQUISHED IV (SIGNATURE): DATE /TlME: RECENED BY(SlGN4TlJRE): RELlNQUlSHED 6Y (SlGNATURE): DATE /TIME: RECElVED IY(SlGNATUltE): 

3&S/jW8l& I 
DqT#JJl@@‘! RECElVED BY (StGNATURE): REwNwsHEo w (SIGNATURE): DATE /TIME: RECEIVED BY(SlGNATURE): - 

I I 

REUNQUISHED BY (SlGNATURE): DATE / ME: RECEIVED FOR IABORATORY BY 
(SiGNATURE): 

DATE /TIME: REMARKS: 

I I 



WA/N OF CUSTODY RECORD 

PROJECT NO.: SlTE NAME: 

7 3C,~I EMI \ 3-51,,‘\ 4, !7. -3 I 

REMARKS 

~EUNQUlStlED BY (SIGNATURE): 

- 

.tEunQulst~Eo BY (SIGNATURE): 

REWIQUI~HED BY (SIGNATURE): 

I i 

DATE /TIME: RECENED BY(slGNATURE): 

rtr,tcq 1 lSc0 
DATE’/ TIME: RECEIVED BY (SIGNATURE): 

I 
DATE / TlME: RECElVED FOR LABORATORY BY 

RELfNQUlStlED BY (SKiNATURE): DATE /TIME: RECEIVED llY(SKiNATURE): 

I 
RELWQUISHED BY (SIGNATURE): DATE / TIME: RECEIVED By(StGNATURE): 

I 
DATE I TIME: REMARKS: 

I 
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SOIL BORING LOGS 



PROJECT NUMBER: 
,-- DRILLING COMPANY: Parral 

DRILLING RIG: 

Sunph Daplh 6loWr I ‘6ampk LRh0l0g 

No. and (Pt) C or RDU Raoowyl Chanpc 
Tboor or WI Jlmpk (DwW 

Rm Run No. Lwth 0, 

SO?OOM 

I I I I ‘- 

BORING LOG 
MCPD - G?APR(G, ~~;=)~~BoRING NUMBER: 

Page J- of& 

7394 
lt Wolff 

6350 77ac 
fec,Li 

I MATERIAL DESCRIPTION 

=-- ” Indude monitor reading in 6 fool intervab 0 hotwhole. Incmasa nsalding fmquellcy ifebv&d mpollse read. 

mark l3&4 Abd3.+ hA G~p-d I fi 4 -tTo G-34~ L , 
Drilling Area 

Background (ppm): 0 
1.. L&i C~Sr?D FM ‘uh?llS fwz”O3- rnw0I . -f-his men -to.-Gn4 we/ UC.5 .csLlk I-1 

qdiar-,+ f-u 4AI--03--J~-oI 
- 

Converted to Well: ‘Yes No Well I.D. #: 

A-23 



BORING LOG Page 2 of & 

PROJECT NAME: MCPD - F~.QK GI~~BORING NUMBER: ‘3ar- 03- se-a/ 
PROJECT NUMBER: 

- 

4 DATE: 
DRILLING COMPANY: Parratt Wolff GEOLOGIST: 

?j$qqR 
czc3-u ld-s=c 

DRILLING RIG: CrnE 85x 

I 
sampla Dapm Bluws I samph 
No. and (Ft] 6 or RDD RaoovyI Chan@a 
Typaor or WI 

slm~ (~, 

ROD Run NO. I.&m .of 
Bomonae 
lntolval 

~~~~~monlbrroedingin6f00tirdomk~borsh4k. I- ifskvatedreponwfead. Drilling Area 
Remarks: I Background 

. 
(ppm): v, 

u 
Converted to Well: Yes No / Well I.D. #: 



- BORING LOG Page _! of 1 

MCPD - ??h(s ~~;=)&BORING NUMB& > -03-~.)n7 
DATE: 

Parr&t Wolff 
7 /s/et 53 

GEOLOGIST: ~ 
DRILLER: L. @$I&+ 

MATERIAL DESCRIPTION 
, 

:.., ‘i/ :‘. _:‘:’ ,.., .!:. l:! ;I.:::.:‘~,j~~,il;;ii!.‘i:;.,i”‘.;..i;j:;:I.;!i:.~,~~,;.,:-:;ii: ,/,, :.: .:,,. u 
:::.,: . ...:. : : : .y.: ::: . . . . . :,. . . . . . ,:,, : ,: : I. .: ,: ‘“’ ..I: 

, &u.- j/ ! ! .ij. : : ‘j > i: ,:.,. ,/ ,..:. : ,: : ., ;,. ,a... .j :,:/ :. ! :!& :,: .;.::::/ : ., : : . . . . . . 1. ,./i,. .:. .., : i_i .:.‘:. ‘..‘. s 
.‘. 

a- ‘ij:j, ij :ii.--:i’:.; :‘:.i...:.:‘;:; ,.,. $;l,$.. .,:. /:: ,.., : : .: / ..P,. -7 . . ! ii :y ,.: 
:’ .:‘--.“. / / ,..\..,,>,,. j :’ .. .:::;;: 

,;/ ,.,. Q,:.: ,,.,:; - ./i:i :,:,, :;:!:,-~~~I~II~:j.‘-.61~ : I.ii:;;.~I~~““i’.,: 
:_;. .. :g:j. ::,;:: : .:: .;.: ./ .::,.?.. ; C 

; :;&&! : ., ,, 
s 

:,,: ; : mi’: -i;;,: ,, ;y 1,; :. ; :?? J * ,:, .,, :. !,i i ..i’,;:;.;j:! ii.1 :y .:.; ..+;; i:,;.j;j ;; .:!,; . ../... / . 
.+Jln+ :.- .j/ I : / ; ; ‘:,.‘“.:: ::::;i,i,ii,,l :: ~/ I,.,. ::; .: ,. ~ / .yy.!j,/ :‘i. :&. ‘:.? ,: /,.. / ‘:I.; j .: ! /$,,.: / .p. : /;.., p!l,.: 
:i::$,;:, .,. :.. : :.. :~“T: .,.: :i’d.;-i: .s i, : .::.;,:g,,; ; .::,.,.. I ,; :, ;a; :;, ~ ,. : :. : . . 
.r .c. .: ‘+;I ; .: ., ij.::.ii ~~;::,‘;,,‘~:‘.~~.~~~,:::;~:~:.:.:,.:..’:,~:;~~.~,~~:.~~~~;~;-~:~,~,;~: ., :, i :, :. :..: ,: : :: $ :. .: /, : : ,. ,. -‘i- 8: / :: 8 ., /:,: ., ,./ ,:..,y’:.:.:.:_. :‘.: 

PROJECT NAME: 
PROJECT NUMBER: 

-. DRILLING COMPANY: .E 
IRILLING RIG: 

Swwh apm Blow I 
No.8~0 (Pt.) 6’orRQC 
Typ8of or w 

ROD RimNo. . 

1” Include monitor reading in 6 foot intervals @ borehole. I- mading fmqllmoy lfelmmtad fepolgs mad. Drilling Area 

Well I.D. #k pn- 03~ mm 

.emarks: 

Converted 



BORING LOG Page 1 of I -- 

PROJECT NAME: MCPD - farm< ?-ii . .~._ ,)&k?BORING NUMBER: PC -03-&p43 
4 DATE: l/In /OR PROJECT NUMBER: __ __-- 

DRILLING COMPANY: 
I UI I” 

GFOLOGIST- --- -- -.- . . ‘k I-T-, I. 

DRILLING RIG: DRILLER: 

I . . I .I MATERIAL DESCRIPTION 
. . /. :,....,: ..; i ,.,,. ::,, .< 

1 .~-!~...ii.-l~::,:~:,:.._.. .:~.:i:.,:..:/:j :I,.:.l.,:., 

Remarks 

Hhen mck coring, enter mck bmkenss. 

Converted to Well: Yes No 
! 

Well I.D. #: 74po3- flu-e.3 
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BORING LOG --+ Paoe f of I 

PROJECT NAME: MCZD - ‘$/A 
PROJECT NUMBER: 7 
DRILLING COMPANY: 7 . . 

._ _ I . 

W[s; ~)~BoRING NUMBER: @G-s 3- S-DLf 
4 DATE: 

‘arratt Wolff GEOLOGIST: &,GubJ7%~ -~ 
- 

)RlLLlNG RIG: DRILLER: Lf W& 
f I I I I I MATERIAL DESCRIPTION 

4 

:;: :. .:i:/,/.:/.:./‘. .::i.::~.~.~.~.:..;..,:,~.‘.;‘..~:.:~.~ ‘;“‘:.’ ‘:.l.:,;.i,,::“::,:.~. ii. :::: / : :i : 1;. ..I :‘::.* : ;:. ..: jI .. ‘;.. ..: .,.*-I. .( _: :: : ..I’, : ..“..‘. ?,E j 
‘Slmph DapUt 
No.and (R) CwRQO Rwovoryt Clunoe 

/nF-aw or 
,n no. . 

Converted to Well: 

-~-r ~- 
J i, 

Yes No Well I.D. #: pm- 0 3 - 197 ~774 



A-3 

WELL INSTALLATION RECORDS 



-0 - 

0 
- 

OVERBURDEN 
MONliORlNG WELL SHEET 

GROUND 

- 

ELEVATION OF TOP OF SURFACE CASING : 
ELEVATION OF TOP OF RISER PIPE: 

4 I 
1 STICK - UP TOP OF SURFACE CASING: 
, STICK - UP RlSER.PIPE : 

, 

-t 
I.D. OF SURFACE CASING: 

-+- 

RISER PIPE I.D. 2144. 
TYPE OF RISER PIPE: -4-o I-% 

BOREHOLE DIAMETER: 

TYPE OF BACKFILL: 

:i 

ELEVATION/DEPTH TOP OF SEAL: /zPr 

TYPE OF SEAL: A -%qrfi &- 

++ 

DEPTH TOP OF SAND PACK: 4-r 

ELEVATION I DEPTH TOP OF SCREEN: /6y 

TYPE OF SCREEN: Qd &’ f+ 

iLOt SIZE x LENGTH: ado jd x /of? 

I I.D. OF SCREEN: 2 1-w 

TYPE OF SAND PACK: */sahm 

ELEVATION I DEPTH BOTTOM OF SCREEN: A6Fr 

ELEVATION / DEPTH BOTTOM OF SAND PACK: / 143F;r 
TYPE OF BACKFILL BELOW OBSERVATION 



GROUND 

ELEVATION A 
A 

\ 

- ELEVATION OF TOP OF SURFACE CASING : 
- ELEVATION OF TOP OF RISER PIPE: 

- STICK - UP TOP OF SURFACE CASING: 
- STICK - UP RISER PIPE : 

. TYPEOFSU 

- I.D. OF SURFACE CASING: 6 iN3cH 
CASING. cm= 

MOUMi- 

- RISER PIPE I.D. .z INCU 

TYPE OF RISER PIPE: =H 40 i+c 

OVERBURDEN 
MONliORlNG WELL SHEET 

7. 
e 

DEVELOPMENT 

- BOREHOLE DIAMETER: 1-H 

- TYPE OF BACKFILL: 0 

- ELEVATION I DEPTH TOP OF SEAL: /bF '& 

- TYPE OF SEAL: 

- DEPTH TOP OF LAND PACK: 21 -w 

- ELEVATION / DEPTH TOP OF SCREEN: /23F 

- TYPE OF SCREEN: 52 &A/c 

SLOT SIZE x LENGTH: O,Ozo~~H x 5+T 

I.D. OF SCREEN: 2lfdG-l 

- TYPE OF SAND PACK: $ZSLND 

- ELEVATION I DEPTH BOTTOM OF SCREEN: a!= 

- ELEVATION I DEPTH BOTTOM OF SAND PACK: / 
TYPE OF BACKFILL BELOW OBSERVATION . 
WELL: -8-z qtib 

amr;f I I i c.mnc;-l J 04 (0 -6” 0-c .sGv d 

- ELEVATION I DEPTH OF HOLE: 



OVERBURDEN 
MONlioRlNG WELL SHEET 

4 

GROIJND 

ELEVATION h < - 
A 

\ 

- ELEVATION OF TOP OF SURFACE CASING : 
- ELEVATION OF TOP OF RISER PIPE: 12.qq 6 

- STICK - UP TOP OF SURFACE CASING. 
- STICK - UP RISER PIPE : 

XhY 

- I.D. OF SURFACE CASING: \rJsu 
SING. qT’3-1, 
5h nwuAJt 

- RISER PIPE I.D. 2 ww 

TYPE OF RISER PIPE: AbW t 

- BdREHOLE DIAMETER: 0 wq4 

- TYPE OF BACKFILL: 

- ELEVATION / DEPTH TOP OF SEAL: 

- TYPE OF SEAL: BcrnrarstTG 

- DEPTH TOP OF SAND PACK: 

- ELEVATION I DEPTH TOP OF SCREEN: --&?2F 

- TYPE OF SCREEN: 5!A40 PVC 

SLOT SIZE x LENGTH: 01 o/o IFJJCC) f 13 f3- 

I.D. OF SCREEN: 2 IWCr, 

- TYPE OF SAND PACK: */5AUJ ’ 

- ELEVATION! DEPTH BOTTOM OF SCREEN: /l&F 

- ELEVATION I DEPTH BOTTOM OF SAND PACK: / 1 %p 
TYPE OF BACKFILL BELOW OBSERVATION 

- ELEVATION I DEPTH OF HOLE: / \W 

A-3q 



OVERBURDEN 
MONliPRlNG WELL 

- ELEVATION OF TOP OF SURFACE CASING : 
- ELEVATION OF TOP OF RISER PIPE: lZt75F-t 

- STICK - UP TOP OF SURFACE CASING: 
- STICK - UP RISER PIPE : 

* TYPE OF SURFA 

- RISER PIPE I.D. 2 rh>r-U 
TYPE OF RISER PIPE: SW 4-C) pdc 

- BOREHOLE DIAMETER: 

- TYPE OF BACKFILL: f3s Tur\~~ &bJ 0 

- ELEVATION I DEPTH TOP OF SEAL: / 2 I7 

- TYPE OF SEAL: 

- 513w 
- DEPTH TOP OF SAND PACK: 

- ELEVATiON I DEPTH TOP OF SCREEN: Al 

- TYPE OF SCREEN: s-J4=@= 

SLOTSlZExLENGTH: O*oIoitiu YlDfl 

I.D. OF SCREEN: alJ2t-l 

- TYPE OF SAND PACK: +/so 

- ELEVATION I DEPTH BOTTOM OF SCREEN: /I0F 

- ELEVATION I DEPTH BOTTOM OF SAND PACK: / 
TYPE OF BACKFILL BELOW OBSERVATION 
WELL: &I S&A 

- ELEVATION I DEPTH OF HOLE: / /Bf =M 

A-35 
,- . 

.-- 



..--LL+.- -...- ___ 

A=- 

A-4 

WELL DEVELOPMENT RECORDS 



,,, 1 I y+ . 

‘MONITORING WELL DEVELOPMENT RECORD . Pa($_L of 2. 

_’ 

ttom (ft ). 16 ~~+?O&-, ‘&.mesponsible PeKionnel: p-f& & &,?fl, ‘4 . . . . 
Static Water Level Before (ft.): q.03 ‘- 

I -’ 
Drilling Co.: t)d b “1”j ,“,?I +j $4. &( . 

Static Water Level After (ft.): Project Name: Parr,& X5. %c -&vz? m 
creen Length (ft.): Kx&. Project Number: 73 9cf 
pecific Capacity: 
asing ID (in.): 47.0 ” PVC 0+5h “/&dP) 



MONITORING WELL DEVELOPMENT RECORD . Page ;Zof & 

&J’W /““‘* F,“,:C 5) Well: * 16 s ZP Depth to Bottom (ft.): Responsible Personnel: Qr 
Site: f?&fl;~ z&.J & fl.b* 44s~ Static Water L’ evel Before (ft.): 7 o’-‘j Drilling Co.: g’rl~‘s3ff L&ti#,IIt f 
Date Install& 
Date Developed: 
Dev. Method. 

‘1 /y/qfi Static Water Level After (ft.): Project Name:-&fi~,-~ ZG , &c. - 4-d 3 
Screen Length (ft.): EC,&’ Project Number: ?3’94 ’ 
Specific Capacity: 

I 

Casing ID fin.): ;‘.(;I r’ &/Jr 
6 

Time Estimated Cumulative 
Sediment Water 
Thickness Volume 

(Ft.1 (Gal.1 

PcJ&&Pg f+J!R& 
L I - 

z 

Water Level 
Readings 

(Ft. below TOC) 

Temperature 
(Degrees Cl 

pf-f Specific 
Conductance 
fUnitsmS/a 

Turbidity 

I 

Remarks 

(NW (odor, color, etc.) 



MONITORING WELL DEVELOPMENT RECORD Page A- 
/ 

Dev. Method: 

pth to Bottom !f?.!: zq.4r Responsible Personnel: Hnq& akai?, u - 
tic Water Level Before (ft.): 6.95 Drilling Co.: f?&v:~fi tilf&; Xc. 

I 

Static Water Level After (ft.): Project Name: &r,k &/a, r/. +z - ,&pa m 
Screen Length (ft.): C< & ’ Project Number: ?.3 Qc/ 

I 

Specific Capacity: 
ing ID (in.): Z “ ? VC fF(t.+h ‘“/ &J& 6”~) 

Time Estimated Cumulative Water Level Temperature pH Specific Turbidity Remarks 

Sediment Water Readings (Degrees Cl Conductance 
kS/C+I) 

(N-I-U) (odor, color, etc.) 

Thickness Volume (Ft. below TOC) (Units 

(Ft.1 (Gal.1 45 /&?&iv L 40 Q?d/h5, 
I 

z-3$2. , I I I 



MONITORING WELL DEVELOPMENT RECORD . Page/of ,/ 

Well: yv\k/ -3 4 Y 
Site: &d LO -3&B 

‘Depth to ‘Bottom (ft.): 18.50 Responsible Personnel: wl.Dae~tkt~ 

942, Drilling Co.: j&&# &J/& tic. 
Date Ins’tallcd: 
Date Developed: F(Zd[qd ’ 

Project Name: &m,\c; z /&&. SC 
J Screen Length (ft.): (0‘. 0 ‘ Project Number: 93 94 

Dev. Method. ’ -J-+4 Specific Capacity: 
I 

Pump Type: l-66”op ‘pfZ ~c/bu\. & Casing ID (in.): 
I 

2.0” pLLcF&k ~/&,.&) 

(Ft. below TOC) 



“‘I . * 
” “‘9 
b 

‘I 5 

Y 
1 

w’ &z-o3 --n-7ccd-(jy 

MONITORING WELL DEVELOPMENT RECORD . Page / of -2 -- 

Depth to Bottom (ft.j: [g.Ts 
n 

Responsible Personnel: I-VQrt l &@//l~l 
Static Water Level Before (ft.): 10~13 Drilling Co.: y&@@>y- f,&/&+~-~. 
Static Water Level After If\.): Project Name: 

/ 
f?W, & J%laqf.. 4/- 

creen Length (ft.): 18.CV Number: iLfsL/ 
I 

pecific Capacity: 
7.0 ‘t fib 

Time Estimated 1 Cumulative 1 Water Level 1 Temperature pH 

6.36 

6.3t 
6.34 

(odor, color, etc.) 



MONITORING WELL DEVELOPMENT RECORD . Pageg of a 

Depth to Bottom [ft.): /3.5? Responsible Personnel: mr& &firr’u 
Static Water Level Before (ft.): 10. 13 Drilling Co.: par& Lubf& Z 

I 
rhc . 

Date Installed: , Static Water Level After (f .): 
Date Developed: g/%&(m wpd) : screen Length (ft.): ,*hL 

Project Name: &h-~ ,x5&, 4~ 
. Project Number: 3374 

Dev. Method: &,,+I~ 4 &d, H9 I Specific Capacity: 
Pump Type: L 66 “BD’& ~JL.-P&. Casing ID fin.): 2.0 r( GEE 

(Ft. below TOC) 

Remarks 
(odor, color, etc.) 



A-5 

GEOTECHNICAL/ECOLOGICAL DATA 

..- 



. 

PARTICLE SIZE DISTRIBUTION TEST REPORT 
E .i .* 6 E c - -q .- cc 2. NQ c) nn 

100 ” 

l-7 

200 100 10.0 1 .o 0.1 0.01 0.c 
GRAIN SIZE - mm 

Test % +3” % GRAVEL % SAND % SILT % CLAY 
B 3 0.0 0.3 79.0 8.1 11.8 

LL PI D85 D60 050 D30 015 DlO-- - Cc cu 
8 NL NP 0.216 0.159 0.140 0.0990 0.0222 0.0017 36.60 94.: 

I I I 

MATERIAL DESCRIPTION 

l Brown S I ty Sand 

Project No.: 2857 

Project: Porris Island 

0 Locat ion: PAI 03-SB-002-04 

Dote: 24 JULY 1998 

-KCBER - 
- ziiEgFh 

A-%- 

Rema r ks : 

Figure No. 



PARTICLE SIZE DISTRIBUTION TEST REPORT -T. 

200 100 10.0 1.0 0.1 0.01 0.C 
GRAIN SIZE - mm 

I I I 

MATERIAL DESCRIPTION 

B Gray Brown Poorly Graded Sand with Si I t 

Project No.: 2857 

Project: Porria Island 

0 Locat ion: PAI 03-S&002-24 

Rema r ks : 

Figure No. 

-- 



A. r 

200 100 10.0 1 .o 0.1 0.01 0.01 
GRA1.N SIZE - mm 

Test % +3” % GRAVEL % SAND % SILT x CLAY 
D 9 0.0 5.1 73.4 9.1 12.4 

I I I I 
I I I I 

LL PI D85 O60 D50 D30 015 D1o-- - C, CU 

P NL NP 0.589 0.197 0.157 0.0993 0.0103 0.0019 26.42 104.2 

, I 1 I I I I 

MATERIAL DESCRIPTION 

0 Gray Brown Sandy S i I t 

Project No.: 2857 

Project: Porris Island 

l Locat ion: PAI 03-SE-003-10 

Date: 24 JULY 1998 

-KIBER ‘. 
- SERVI =“-cgEY 

Remarks: 

Figure No. 



PART I CLE SIZE DISTRIBUTION TEST REPORT 

: :: ;: : : : i: :: _.v, _ 
: : : :, : : :: :I 

: :. 
: : ,. . . : : . L - - 

200 100 10.0 1 .o 0.1 0.01 0.C 

GRAIN SIZE - mm 

Test X +3” X GRAVEL 9: SAND % SILT n CL4Y 

D 8 0.0 1.1 71 .5 9.9 17.5 

I 1 I I 

MATERIAL DESCRIPTION 

0 Gray Brown Silty Clayey Sand 

Project No.: 2857 

Project: Porrit Island 

I 
0 Locat ion: PAI 03-SB-003-12 

I 

Remarks: 



PARTICLE SIZE DISTRIBUTION TEST REPORT 
I . . . 

10 
: :: :: 
: :: :: 
: :: :: 
: :: :: 

!Od 100 10.0 1 .o 0.1 0.01 0.1 
GRAIN SIZE - mm 

% GRAVEL % SAND % SILT 9: CLAY 
5.5 60.6 19.6 14.3 

LL PI D85 O60 D50 D30 015 DlO- - cc ct 
0 0.250 0.175 0.146 0.0575 0.0067 0.0019 10.07 92. 

I I I I I I I 

MATERIAL DESCRIPTION 

0 Dasrk Brown Clayey Silty Sand 

Project No.: 2857 

Projec:t: Porris lslond 

0 Locat ion: PAI 03SD00901 

Date: 21 JUNE 1998 

- KIBiR 
E SERVI~ ENVIRONME.4E.i.L 

I 
uses AASHTO 

Remarks: 

Figure No. 



PARTICLE SIZE DISTRIBUTION TEST REPORT 

80 

70 

5 

5 60 
LL 

$ 50 
W 

z 
l&l 40 

30 

20 

200 100 10.0 1 .o 0.1 0.01 0.1 
GRAIN SIZE - mm 

I I I 

MATERIAL DESCRIPTION 

D Dark Brown Silty Clayey Sand 

Project No.: 2857 

Project: Porris Island 

D Locat ion : PAI 03SDO1101 

Remarks: 

Figure No. 



-. 

P,ART ICLE SIZE DISTRIBUTION TEST REPORT ; 

200 16~ 10.0 
. - 
1 .o 0.1 0.01 0. 

GRAIN SIZE - mm 

Test % +3” % GRAVEL % SAND % SILT 9: CLAb 
1 18 0.0 0.1 85.5 7.0 7.4 

I I 
~-- 

LB, PI D85 D60 D50 D30 015 D10, - Cc c 

1 0.228 0.169 0.150 0.113 0.0762 0.0238 3.18 7. 

I I 1 I I I I I I 

MATERIAL DESCRIPTION 

D Dark Brown Sand 

I I I 

==I== 
Project No.: 2857 

Project : Porris Island 

l Locat ion: PAI 03SDO1201 

Date: 21 JUNE 1998 

-KIBER 

Rema r ks : 

Figure No, 



1 PARTICLE SIZE DISTRIBUTION TEST REPORT 

200 100 10.0 1 .o 0.1 0.01 0.0 
GRAIN SIZE - mm 

Project: Porria Island 

0 Locat ion : PAI 03-SD-01501 

Figure No. 



PARTICLE SIZE DISTRIBUTION TEST REPORT ; 

100 

90 

80 

70 
E 
W 

z 60 
IL 

30 

20 

10 

200 100 10.0 1 .o 0.1 0.01 0.0 
GRAIN SIZE - mm 

Test % +3” % GRAVEL % SAND % SILT % CLAY 

1 14 0.0 2.3 70.9 12.2 14.6 

LL PI O85 O60 050 030 015 DlO.- Cc 

1 0.233 0.167 0.142 0.0861 0.0058 0.0015 i8.74 
C” 

107.1 

I I I I I 1 

MATERIAL DESCRIPTION 

0 Grey Clayey Silty Sand 

Project No.: 2857 

Project: Parris Island 

0 Locat ion: PAI 03-SD-018-01 

3 
Remarks: 

Figure No. 



PARTICLE SIZE DISTRIBUTION TEST REPORT 

100 

90 

00 

l- 
z 50 

E 

& 40 

30 

20 

10 

0 
200 100 10.0 1 .o 0.1 0.01 -0.0; 

GRAIN SIZE - mm 

I I I I 

MATERIAL DESCRIPTION 

D Grey Sand 

‘reject No.: 2857 

‘rojact: Porria Island 

D Locat ion: PAI 03-SD-020-01 

Date : 1 S-JUNE 1998 

I 1 I 

Rema rks : 



PARTICLE SIZE DISTRIBUTION TEST REPORT Ii 

100 

90 

80 

70 
IY 

l- 
z 50 

8 

6 40 
a 

30 

20 

10 

0 

GRAIN SIZE - mm 

Test % +3” % GRAVEL 9: SAND % SILT x CLAY 
’ 13 0.0 19.0 68.1 6.0 6.9 

LL PI O85 O60 050 030 015 DlO.- cc 

t 7.00 0.235 0.207 0.154 0.0969 0.0369 ;.73 
ClJ 

6.4 

I I I I I I I 

MATERIAL DESCRIPTION 

D Grey Grave I ly Sand 

Project No.: 2857 

Project: Parris Island 

B Locat ion: PAI 03-SD-022-01 

Date: 15 JUNE 1998 

- KIBER 
m SERVI -~z2EE!= 

uses AASHTO 

Remarks: 

, Figure No. 



ATTERBERG LIMITS 
REPORT FORM 
ASTM D 4318 

Project: PARRIS ISLAND 
Project No.: 2057 
Sample No. PAI-03-SB-002-04 
Description: 

Testing Date: 
Tested By: 
Tracking Code: 

24 JULY 1998 
DG 

7013 AT 

No. of Blows, N 
ia 

Liquid Limit: 
Plastic Limit: 

Plasticity Index: 

Pan Weight 
Wet Soil + Pan 



. 

ATTERBERG LIMITS 
REPORT FORM 
ASTM D 4318 

Project: PARRIS ISLAND 
Project No.: 2857 
Sample No. PAI-0368-002-24 
Description: 

Testing Date: 
Tested By: 
Tracking Code: 

24 JULY 1998 
DG 

7800 AT 

Liquid Limit Determination 
Pan No. 
Pan Weiaht 
Wet Soil + Pan 
Dry Soil + Pan 
Wt of Dry Soil, Ws 
Wt of Water, Ww 
Moisture Content, ASTM 
No. of Blows, N 
Correction Factor, K 
Liquid Limit NL 

I r 

Liquid Limit: 
I I I Plastic Limit: 

I 

I I I IIll 
0 I I 

11 I 
10 100 

No. of Blows, N 
2 

Plasticity index: N/A 

Plastic Limit Determination 
Pan No. 
Pan Weiaht 
i/Vet Soil + Pan 
Dry Soil + Pan 
Wt of Dry Soil, Ws 
Wt of Water, Ww 
/Moisture Content. ASTM 
1 Plastic Limit NP 1 



ATTERBERG LIMITS 
REPORT FORM 
ASTM D 4318 

Project: PARRIS ISLAND 
Project No.: 2857 
Sample No. PAI-03-SB-003-10 
Description: 

Testing Date: 24 JULY 1998 
Tested By: DG 
Tracking Code: 7814 AT 

No. of Blows, N 
ia 

Liquid Limit: 
Plastic Limit: 

Plasticity Index: WA 



MOISTURE CON~I~ETERMINATION 

PROJECT: 
PROJECT No.: 
SAMPLE No.: 
TESTING DATE: 
TESTED BY: 
TRACKING CODE: 

PARRIS ISLAND 
2857 

PAI-O3-SEO03-12 
24 JULY 1998 

DG 

8089 MC 



- 

SOLID SPECIFIC GRAVITY 
ASTM D 854 

I 

DATA SHEET 
d 

PROJECT: 

PROJECT No.: 

TESTING DATE: 

TESTED BY: 

TRACKING CODE: 

PARRIS ISLAND 

2857 

30 JULY 1998 

DG 

7818-GS2 
. 



PERMEABILITY 
SUMMARY OF RESULTS 

PROJECT: PARRIS ISLAND 
PROJECT No.: 2857 
SAMPLE No.: PAI-O3-SB-002~28 
TEST DATE: 23 JULY 1998 

TESTED BY: 
TRACKING CODE: 
EQUIPMENT No.: 

MC 
7797 PM 

1 

BULK UNIT WEIGHT 

DRY UNIT WEIGHT 

MOISTURE CONTENT 

PERMEABlLllY 



PERMEABILITY 
SPECIMEN CDNDITIONS 

PtlgOlOfB 

PROJECT: PARRIS ISLAND TESTED BY: MC 
PROJECT No.: 2857 TRACKING CODE: 7797 PM 
SAMPLE No.: PAI-03~SB-O02-28 EQUIPMENT No.: 1 
TEST DATE: 23 JULY 1998 



‘I PERMEABILITY 
BACKPRESSURE SATURATION 

PageZOfS 

PROJECT: PARRIS ISLAND 
PROJECT No.: 2857 
SAMPLE No.: PAI-03-SB-O02-28 
TEST DATE: 23 JULY 1998 

TESTED BY: 
TRACKING CODE: 
EQUIPMENT No.: 

MC 
7797 PM 

1 

l Saturation check - no data available 

1 



PERMEABILITY 
SPECIMEN CDNSOUDATION 

Paga3of6 

PROJECT: 
PROJECT No.: 

SAMPLE No.: 
TEST DATE: 

PARRIS WAND 
2857 

PAl-O3-SB-O02-28 
23 JULY 1998 

TESTED BY: 
TRACKING CODE: 
EQUIPMENT No.: 

MC 
7797 PM 

1 



PERMEABILITY 
CDNSDLIDATWN CURVE 

PaQcJ4of6 

PROJECT: PARRIS ISLAND 

PROJECT No.: 2857 

SAMPLE No.: PAI-O3-SB-002-28 

TEST DATE: 23 JULY 1998 

TESTED By: 
TRACKING CODE: 
EQUIPMENT No.: 

MC 
7797 PM 

1 

5 
r 

IC~~JS~LIDATION CURVEI 
I I 

0 

I I I 

1 2 3 

Log Time (minutes) 
* Negative values denote consolidation 

I 

4 



PERMEABILITY 
TEST DATA 
PaQm5ofB 

PROJECT 
PROJECT No.: 
SAMPLE No.: 
TEST DATE: 

PARRIS ISLAND 
2857 

PAI-O3-SB-002.28 
23 JULY 1998 

TESTED By: 
TRACKING CODE: 
EQUIPMENT No.: 

MC 
7797 PM 

1 



. 1 

PERMEABILITY 
TEST DATA (c0ntinu.d) 

PtXgOBOf6 

PROJECT: PARRIS ISLAND 
PROJECT No.: 2857 
SAMPLE No.: PAI-O3-SB-002.28 
TEST DATE: 23 JULY 1998 

TESTED By: 
TRACKING CODE: 
EQUIPMENT No.: 

MC 
7797 PM 

1 

ELAPSED HYDRAULIC HEAD ERLUENT- HYDRAUUC HYDRAULIC 

TIME DIFFERENCE (cm) INFLUENT GRADIENT CONDUCTNlTy I I 

306 0.4 0.6 1.50 18.300 4.OBE-08 

254 16.201 

RESET 30.410 

860 

84 

308 1.0 1.0 1.00 29.673 4.48E68 

1073 3.1 3.4 1.10 29.026 491E-08 



REPORT FORM 
ASTM D 4318 

ATTERBERG LIMITS 

Project: PARRIS ISLAND 
Project No.: 2857 
Sample No. PAI-03-SB-003-12 
Description: 

24 JULY 1998 
DG 

7801 AT 

Testing Date: 
Tested By: 
Tracking Code: 

10 lcm 
No. of Blows, N 

Liquid Limit: 
Plastic Limit: 

P /asficyI /ncfex: 

27 
21 
6 



2857 
PAI 03.SB-O03-12 

23 JULY 1998 
DG 

PROJECT: 

PROJECT No.: 
SAMPLE No.: 
TESTING DATE: 
TESTED BY: 
TRACKING CODE: 7809 UW 

UNIT WEIGHT DETERMINATION 
DATA SHEET 



UNIT WEIGHT DETERMINATION 
DATA SHEET 

PROJECT: PARRlS ISLAND 
PROJECT No.: 2857 
SAMPLE No.: PAI 03-W-00524 
TESTING DATE: 23 JULY 1998 
TESTED By: DG 
TRACKING CODE: 7907 uw 



UNIT WEIGHT DETERMINATION 
DATA SHEET 

. 

PROJECT: 
PROJECT No.: 
SAMPLE No.: 
TESTING DATE: 
TESTED BY: 
TRACKING CODE: 

PARRIS ISLAND 
2857 

PAI 03SD 00901 
22 JUNE 1998 

DG 
7787 uw 



UNIT WEIGHTD~l$RMINATiON I 

PROJECT: 
PROJECT No.: 

SAMPLE No.: 
TESTING DATE: 
TESTED BY: 
TRACKING CODE: 

PARRIS ISLAND 
2857 

PAI 03SD 01101 
22 JUNE 1998 

DG 
7785 UW 

/@x-vi 



UNIT WEIGHT DETERMINATION 
DATA SHEET 

y- I 

TESTING DATE: 

PROJECT: 

TESTED BY: 

PROJECT No.: 
SAMPLE No.: 

TRACKING CODE: 

PARRIS ISLAND 

22 JUNE 1998 

2857 

DG 

PAI 03SB-Ol2-01 

7782 uw 



UNIT WEIGHT DETERMINATION 
DATA SHEFT I 

PROJECT: 
PROJECT No.: 

SAMPLE No.: 
TESTING DATE: 

PARRIS ISLAND 

2857 
PAI- 03-SD-Ol5-01 

5 JUNE 1998 
TESTED BY: JCV 
TRACKING CODE: 7770 uw 

A-++( 



UNIT WEIGHT DETERMINATION 
DATA SHEET 

PROJECT: PARRIS ISLAND 
PROJECT No.: 2857 
SAMPLE No.: PAI- 03-SD-Ol&01 
TESTING DATE: 5 JUNE 1998 
TESTED By: JCV 
TRACKING CODE: 7787 UW 



UNIT WEIGHT DETERMINATION 
DATA SHEET 

PROJECT: PARRIS WAND 
PROJECT No.: 2857 
SAMPLE No.: PAI- 03-SD-020-01 
TESTING DATE: 5 JUNE 1998 
TESTED BY: JCV 
TRACKING CODE: 7788 uw 



I. 

UNIT WEIGHT DETERMINATION 
DATA SHEET 

PROJECT: PARRIS ISLAND 
PROJECT No.: 2857 
SAMPLE No.: PAI- 03-SD-022-01 
TESTING DATE: 5 JUNE 1998 
TESTED BY: JCV 
TRACKING CODE: 7769 uw 



PROJECT: 
PROJECT No.: 
SAMPLE No.: 
TESTING DATE: 
TESTED BY: 
TRACKING CODE: 

PARRIS WAND 
2857 

PAI-03-SB-OO2-04 
24 JULY 1998 

nG 

8091 MC 



MOISTURE CONzH==ETERMINATlON 

PROJECT: PARRIS ISLAND 
PROJECT No.: 2857 
SAMPLE No.: PAM3-W-002-24 
TESTING DATE: 24 JULY 1998 
TESTED BY: DG 
TRACKING CODE: 8091 MC 

. 
pc-ltc, . 



MOISTURE CONETAETERMINAiION 
I 

PROJECT: 
PROJECT No.: 
SAMPLE No.: 
TESTING DATE: 
TESTED BY: 
TRACKING CODE: 

PARRIS ISLAND 
2057 

PAm-SRoo310 
24 JULY 1998 

DG 
8087 MC 

3. WTwFTSOlL+TARE 3’1222 



A-6 

SUBSURFACE SOIL SAMPLE LOG SHEETS 

” 



SEDIMENT SAMPLE LOG SHEET 

Paoe / of / 

Project Site Name: 
Project No.: 

Sample ID No.: 

:I)-. Sulfate Soil 

%s 
ubsurface Soil 

n Sediment 
0 Other: 
0 QA Sample Type: 

Sampled By: GG 
C.O.C. No.: 6 2293 

Type of Sample: 

x Low Concentration 
0. High Concentration 

;RAB SAMPLE DATA: 

late: 7p? /w 

ime: ‘c?‘Aqq- 

lethod: zflsm 

lonltor Reading (pp’m): d 

OMPOSITE SAMPLE DATA: 

Depth Color Description (Sand. Silt, Clay. Moisture. l !c.) 

f/kJJ~d T;Qq7m. 
cd+, 

u 

I 1 I I 

AMPLE COLLECTION INFORMATION: 

BSERVATIONS I NOTES: (MAP: _. 

I A 

irclc if Applicable: 

MSIMSD Duplicate ID No.: 



Project Site Name: 
Project No.: 

j’ Surface Soil 
&Subsurface Soil 

LOG SHEET 

Page/ of 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: Qzi 

iT Sediment 
0 Other: 
fl QA Sample Type: 

T pe of Sample: 

k Low Concentration 
0 High Concentration 

ale. 

I 
3SERVATIONS I NOTES: 

,cle if Applicable: 

MSlhlSD Duplicate ID No.: . 

MAP: 



SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

Sample ID No.: 

u Surface Soil 
Tubsurface Soil 

Sediment 

C.O.C. No.: 67 7qp 

Type of Sample: 
i OIher: x Low Concentration 
[] CM Sample Type: 0 High Concentration 

GRAB SAMPLE DATA: 

hate. 7/4/- Depth Color Descriplion (Sand, Silt, Clay, Moisture. etc.) 

‘ime: f &3zp 

lethod: ; 5hafibL B-36 
07 G- 0% ~iAa--J- 

lonltor Reading (dm): 72wq~ccf 3/q L;- m&&y 

;OMPOSITE SAMPLE DATA: jiL+LiL 
Y- 

Iale: Time Depth Color Description (Sand, Sill, Clay, Moisture, etc.) 

I I I 

lethod: 

lonltor Readings 

?ange in ppm). 

I 1 I I I 

AMPLE COLLECTION INFORMATION: 

BSERVATIONS I NOTES: MAP: 

MSlh<ISD Duplicate ID No.: 

---L-- -- 



I Project Site Name: 
Proiect No.: 

SEDIMENT SAMPLE LOG SHEET 

I 

0 Surface Soil C.O.C. No.: 0224~ 

?r 

Subsurface Soil 
Sediment T pe of Sample: 

I 

n Other: #k Low Concentration 

0 QA Sample Type: 0 High Concentration 

COMPOSITE SAMPLE DATA: 

Dale. Time w Depth Color Description (Sand, Silt. Clay, Moisture, etc.) 
I 

[Range in ppm). 

SAMPLE COLLECTION INFORMATION: h 

I 

BSERVATIONS I NOTES: 

ircle iI Applicable: 

MSIMSD Duplicale ID No.: 

MAP: 

Signature(s): 



SEDIMENT SAMPLE LOG SHEET c 
Pat 

-(j3-.s&c5- 
Paoe / of I -- + 

Project Site Name: MC i7i> Sample ID No.: &d3-+&~3 
Project No.: 1 w* Sample Location: p=-03 -s& 

Sampled By: 
C.O.C. No.: CQ7c;A 

0 Other: Low Concentration 
fl QA Sample Type: 0 High Concentration 

GRAB SAMPLE DATA: 

3ate: 7 ,//0/qlc;3 I Depth Color Description (Sand; Sill. Clay, Moisture. l !c.) 

Method: 5$3j- w 

Monitor Reading (ppm): 2. (& 

ZOMPOSITE SAMPLE DATA: 

ulanitor Readings 

Range in ppm): 



A-7 

SURFACE WATER SAMPLE LOG SHEETS 



SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: Sample ID No.: 03ss-ry A.?+ 

Project No.: 73w Sample Location: ZW/hcc -63 
Sampled By: 

0 Stream C.O.C. No.: 

0 . Spring 
0 Pond Type of Sample: 

0 Lake 8 Low Concentration 

rOther: - T-iL smm 0 High Concentration . 

u QA Sample Type: 

iAMPLlNG DATA: 

late: 5-t-I-w 

‘ime: J ‘OS 

depth: 

Color 

ViSUal 

PH S.C. Temp. Turbidity DO Salinity Other 

Standard mSlcm DqreesC NTIJ NA 



SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: 

Project No.: 

~ PageI of 1_ 

f-$Aq= &Jj-s/d --, 4 

&,D Sample ID No.: m b 
Sample Location: / 

Sampled By: 

0 Stream C.O.C. No.: 

II SpM4 
0 Pond Type of Sample: 

n Lake J& Low Concentration 

rOther: - 
- 

itmL 5-m 0 High Concentration . 

0 QA Sample Type: 

;AMPLING DATA: 

iAMPLE COLLECTION INFORMATION: 

I 
1BSERVATIONS / NOTES: 

ircle if Applicable: 

MAP: 



. 

SURFACE WATER SAMPLE LOG SHEET 

PageI of L 

Project Site Name: 

Project No.: 
@q#~ y;e$$& p---J&~ 

0 Stream C.O.C. No.: ** 

II SW-m 
[1 Pond Type of Sample: 

JJ Lake & Low Concentration 
- 

!t Other: - j,&w- 5-W 0 High Concentration . 

u CIA Sample Type: 

iAMPLINGi DATA: 
late: Color PH SC. Temp. Turbidity DO Salinity Other 
- 
Ime: VisuJ Standard mS/cm DqreesC NTU NA 

depth: 

nethod: &.& 

SAMPLE COLLECTION INFORMATION: 
I I Analysis Preservative 

WCL 
c 

IBSERVATIONS / NOTES: L 
MAP: 



SURFACE WATER SAMPLE LOG SHEET 

Project No.: 73YY Sample Location: S&Ml Y-0 
Sampled By: 

1 Stream C.O.C. No.: ,Y%+ 

fl Spring 
0 Pond Type of Sample: 

[I Lake 

-iif% smm 

& Low Concentration 

rOther: - 1 High Concentration ’ 

u CIA Sample Type: 

AMPLING DATA: 

AMPLE COLLECTION INFORMATION: 
Analysis 1 Preservative 

&SERVATIONS I NOTES: 

rcle if Applicable: 
n 



-- 

SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: p@.g g!Apg,s 5 cJ ba Sample ID No.: 

Project No.: 73 OY Sample Location: sw&qJ-03 

Sampled By: ELM I- 

fl Stream C.O.C. No.: o&7 
fl Spring 
f’J Pond Type of Sample: 

[I Lake & Low Concentration . 

rOther: - 7-L s7lzi3-l 0 High Concentration 

u CIA Sample Type: 

iAMPLlNG DATA: 

late: 5 f s- F B Color PH SC. Temp. Turbidity DO Salinity Other 

‘ime: ws visual Standard mSlcm DqreesC N-I-U NA 

depth: 2: w 

nethod: ,&Mb 
I Cle0K %8 X1 d9, 1 a0 

Duplicate 1D No.: 



_. . . - 

Project Site Name: 
Project No.: 

SURFACE WATER SAMPLE LOG SHEET 

Page 1 of I 

fl Stream 
[I Spring 
fl Pond 

Sampled By: &Al /fW 
C.O.C. No.: 624/7 

Type of Sample: 

[I Lake 
gOther: - 

- 
I& Low Concentration 

j ,W L S-m 0 High Concentration . 

1 QA Sample Type: 

S NAMPLING DATA: 
0 
T 

D 
M 

S 

I 
BSERVATIONS / NOTES: 

rcle if Applicable: 

Container Requirements 1 Collected 

+==-%-I 
\ / 1 3 

MAP: 



SURFACE WATER SAMPLE LOG SHEET 

Paoe I of I -- - //jp&); -&& -95 _ c 
Project Site Name: Itim qbm\s 6 ‘&I Sample ID No.: 

Project No.: 7394 

0 Stream 

2g~;&Jtion1 s 

0 Spring 
[I Pond Type of Sample: 

[I Lake & Low Concentration 

rOther: - 
- 

/IlwL smw 0 High Concentration . 

u QA S’ample Type: 

SAMPLING DATA: 

egy- 
Color pH S.C. Temp. Turbidity 

viiud Standard mS/cm Degrees C NTU 

depth: 

tlethod: /&,,.& w3 33 8 30.6 
iAMPLE COLLECTION INFORMATION: 

Salinity Other 

NA 



SURFACE WATER SAMPLE LOG SHEET 

PageI of I_ 

Project Site Name: 
Project No.: 

~vJJ) Sample ID No.: 
Sample Location: 

r 

Sampled By: 

0 Stream C.O.C. No.: 

0 Spring 
0 Pond Type of Sample: 

0 Lake & Low Concentration 
rOther: - 

- 
/lib% smm 0 High Conce?tratipn . 

1 QA Sample Type: 

AMPLING DATA: 
‘ate: 5ts- 98 
ime: /3l0 
epth: SW 

lethod: &j, 

Color PH S.C. Temp. Turbidity DO Salinity 

viiual Standard mS/cm DcreesC NTU men 

c1Qq4 7. ?Ll 3%7 28.y 217 ib= 3.1; 

Other 

NA 

AMPLE COLLECTION INFORMATION: 

I 
BSERVATIONS / NOTES: 

Container Requirements 4 Collected 

-/ Jo ( 
/ I 3 

MAP: 



” 

-- 

SURFACE WATER SAMPLE LOG SHEET 

Paae I of I 

Project Site Name: 
Project No.: ’ Sample Location: 

Sampled By: RLM /fw 

0 Stream x C.O.C. No.: OPZ1/7 

[I Spring 
0 Pond Type of Sample: 

0 Lake a Low Concentration 

gOther: - 
- 

jliwl- 3F29-I [I High Concentration 

I] QA Sample Type: 

SAMPLING DATA: 

late: s-e-y8 
iime: 133s 
depth: sd 
nethod: &,& 

SAMPLE COLLECTION INFORMATION: 

Color PH S.C. Temp. Turbidity DO Salinity Other 

ViSUd Standard mS/cm DegreesC NIV mcfl NA 

C leak 8~7 3~ 27.0 4 ax Xh9 



SURFACE WATER SAMPLE LOG SHEET 

J. Project Site Name. . 

Project No.: 
Sampled By: 

0 Stream C.O.C. No.: 
[I Spring 
0 Pond Type of Sample: 

[I Lake & Low Concentration 
gOther: - -IIiuL smw 0 High Concentration . 
0 QA Sample Type: 

IAMPLING DATA: 

BSERVATIONS /NOTES: 

:ircle if Applicable: 

MAP: 



SURFACE WATER SAMPLE LOG SHEET 

Pane I of I 

Project Site Name: 

Project No.: 

0 Stream C.O.C. No.: 

U Spew 
fl Pond Type of Sample: 

0 Lake & Low Concentration ’ 
- 

rOther: - iILL% wrEm 0 High Concentration 

u QA Sample Type: 



SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: Sample Location: 

Sampled By: 

0 Stream C.O.C. No.: 

0 Spring 
0 Pond Type of Sample: 

n Lake Low Concentration 

rOther: - -Tlic smm 
% 

0 High Concentration . 

0 QA Sample Type: 

;AMPLlNG DATA: 

AMPLE COLLECTION INFORMATION: 
r 

Y 

Container Requirements 4 Collected 
, / 

l 

BSERVATIONS / NOTES: 



SURFACE WATER SAMPLE LOG SHEET 

Paoe i 0f I 

Project Site Name: 
Project No.: 

0 Stream C.O.C. No.: 

1 Spring 
[I Pond Type of Sample: 

n Lake & Low Concentration 

rOther: - 
- 

/lIML sT7aE?wv 0 High Concentration 

u CIA Sample Type: 

SAMPLING DATA: 

)ate:3;-11-e 8 Color PH S.C. Temp. Turbidity DO Salinity Other 

-ime: w-s Vi5uJ Standard r&cm DegreesC hTU NA 

depth: Sb 
Aethod: &,& 

=b? ZY np38* ( 



SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: 

Project No.: 
Sampled By: 

0 Stream C.O.C. No.: 

n Spring 
0 Pond Type of Sample: 

0 Lake .Q Low Concentration 

rOther: - -j-kc. smm 0 High Concentration . 

fi QA Sample Type: 

AMPLING DATA: 

AMPLE COLLECTION INFORMATION: 
Analvsis I Preservative 

I 

BSERVATIONS / NOTES: 

rcle if Applicable: 

MAP: 



SURFACE WATER SAMPLE LOG SHEET 

Pan0 I nf / - * -3-- “I- 

/*m ~~,S 5 
PAX-C+ .S.L J 3- 

Project Site Name: ‘!Y ha Sample ID No.: w 

Project No.: Sample Location: 

Sampled By: 

0 Stream C.O.C. No.: 
.w 

n Spring 
0 Pond Type of Sample: 

0 Lake .&‘Low Concentration 

rOther: - -nML s?lztcsml 0 High Concentration . 

n QA Sample Type: 

;AMPLING DATA: 
late: OS/948 Color PH S.C. Temp. Turbidity DO Salinity Other 

ime: /645- VUUd Standard t&cm Dqrees C NA 

lepth: 

lethod: &,& CbQL pa! 3z7 3#!7 /T b!z 2.; 

ircle if Applicable: 

MS/MS0 Duplicate ID No.: 

Signature(s): 1 

Q.gp( w* 

- ’ \ 



-.. 

SURFACE WATER SAMPLE LOG SHEET 

Pagel of L 

Project Site Name: 
Project No.: 

ba Sample ID No.: ~$&O~-JLC, -3 ’ 4 
Sample Location: mti 0 3 ma 
Sampled BY: / I I 

0 Stream C.0.i. No.; &262 
0 Spring 
0 Pond Type of Sample: 
0 Lake J& Low Concentration 

rOther: - 
‘Y 

IduL STIWWV 0 High Concentration * 
fl QA Sample Type: 

1AMPLlNG DATA: 

AMPLE COLLECTION INFORMATION: 

I 
3SERVATIONS / NOTES: MAP: 



-w. 

- 
r 

. 

SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: Sample ID No.: P &ZQ@--&U-&Wt 
Project No.: Sample Location: 

Sampled By: ,-$gy-s- 

0 Stream . C.O.C. No.: &X262+ 
fl Spring 
0 Pond Type of Sample: 
0 Lake +& Low Concentration 

rOther: - T&k sm 1 High Concentratipn * 
[I QA Sample Type: 

;AMPLING DATA: 
late: Color pH S.C. Temp. Turbidity DO Salinity Other 

Standard mS/cm 

3SERVATlONS I NOTES: MAP: 



Project Site Name: 
Pmject No.: 

0 Stream 

tl Wing 
a Pond Type of Sample: 

0 Lake & Low Concentration 

rOther: - TiML sm fl High Concentration * 

0 QA Sample Type: 

AMPLlNG DATA: 

Analysis 1 Preservative 

I 
3SERVATIONS I NOTES: 

ircle if Applicable: 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 



SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

LQ Sample ID No.: h- ;; w -I 
I 

Sample Location: swtiu* 3 
Sampled By: JKC/IZLM 

0 Stream C.O.C. No.: 

0 Spring 
0 Pond Type of Sample: 

0 Lake Jf& Low Concentration 

rOther: - tic rmm 0 High Concentration 

0 QA Sample Type: 

Duplicate ID No.: 



SURFACE WATER SAMPLE LOG StiEET 

Project Site Name: 
Project No.: 

Pagel of 1_ 
@Jf-03 -au) -SW -a, I 

LQ Sample ID No.: 
Sample Location: 5Ww ti 3 
Sampled By: JKi/&&j 1 

0 Stream 
0 Spring 
0 Pond Type of Sample: 

0 Lake .& Low Concentration 

Is/Other: - 
- 

/IL&k 5mm fl High Concentration . 

0 QA Sample Type: 

iAMPLlNG DATA: 

iAMPLE COLLECTION INFORMATION: 

IBSERVATIONS / NOTES: 

Container Requirements /& ) 1 Collected 

MAP: 



A-8 

SEDIMENT SAMPLE LOG SHEETS 

i 



_-. 

-. 

Project Site Name: 
Project No.: 

fj Surface Soil 

Page/ of / Page/ of / 

* - 
Mca i)&&QIS c%l&J) 

y4+?3wa-~~-~, ~AS-U.36+~~-0( 
Sample ID No.: 7. 

7344 Sample Location: swb,,3 
Sampled By: /m 
C.O.C. No.: I 

0 Subsurface Soil 

x Sediment 
u Other: 
0 QA Sample Type: 

;RAB SAMPLE DATA: 

)ate: 0.52 j 4 

‘ime: ORW 

lethod. L&Z.& 

lonltor Reading (ppm): 

:OMPOSITE SAMPLE DATA: 

Depth 

64 

T pe of Sample: 

ii2 Low Concentration 
0 High Concentration 

Description (Sand, Silt, Clay, Moisture. etc.) 

h* SqJ 5 1 r I 

cAPop*c 

lethod: 

?ange in ppm): 



Project Site Name: 
Project No.: 

0 Surface Soil 
fl Subsurface Soil 

F 
Sediment 

0 Other: 
I] QA Sample Type: 

r&k?RIs z=tJD Sample ID No.:’ w r&-&&%F 
Sample Location: J&t&3 
Sampled By: /m 
C.O.C. No.: I 

T pe of Sample: 

k Low Concentration 
0 High Concentration 

iA0 SAMPLE DATA: 

ite: bSZ/qj$ 
ne: o&f0 

b !thod: 

Depth Color Description (Sand, Silt. Clay, Moisture. etc.) 

S&UC 1t 

dltw 
s1rLt fth+ sq,d 

jnltor Reading (ppm): I I !)A?* h?!lr 
IMPOSITE SAMPLE DATA: 

Duplicate ID No.: 



P 
~J-‘pj-&&//-Lv 

A _. Ems z%L4~ Sample ID No.! w 
Sample Location: s@d3 
Sampled By: pii 
C.O.C. No.: I 

Project Site Name: 
Project No.: 

0 Surface Soil 
0 Subsurface Soil 

P Sediment 
0 Other: 
0 OA Sample Type: 

T pe of Sample: 

k Low Concentration 
0 High Concentration 

;RAB SAMPLE DATA: 

late: OS2 1 fj r 

ime: OBSU 

lethod: [oh 

lonitor Reading (ppm): 

mOMPOSlTE SAMPLE DATA: 

late: 

Depth Description (Sand, Silt. Clay. Moisture. etc.) 

f IQ* an d /S‘ L t 
rot7 ( 

lethod: 

lonitor Reac 

iange in ppm): 

I 1 
AMPLE COLLECTION INFORMATION: 

BSERVATIONS I NOTES: 
I 1 

MAP: 

I \ 
rcle if Applicable: 

MWMSD Duplicate ID No.: 



MPLE LOG SfiEET 

Project Site Name: 
Project No.: 

0 Surface Soil 

Mea $?!RIS z!QJJ Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

0 Subsurface Soil 
1 Sediment 
0 Other: 
0 QA Sample Type: 

Low Concentration 

iRA8 SAMPLE DATA: 

ate: K-i ‘I- “Ig I Depth 1 Color 1 Description (Sand, Silt. ClakMoisture. etc.) 

lonltor Reading (ppm): - 

OMPOSITE SAMPLE DATA: 



w SOL ei+LE LOG SHEET Pnnp, nf , 

. -J-L -' - 

Project Site Name: HCa F%etS z=bD Sample ID No.: 
f??Gz; 

Project No.: -7?wt Sample Location: SkYU- 03 
Sampled By: 

0 Surface Soil C.O.C. No.: * 
0 Subsurface Soil 
fl Secliment T pe of Sample: 

0 Other: k Low Concentration 

n QA Sample Type: [1 High Concentration . 

iRAB SAMPLE DATA: 

late: 0’ 

%% b 

T 
Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

‘ime: 

lethod: ffl0 I 
6yac. 'Oz.9";" f,;;Lygmrd r0-d 

lonltor Reading (ppm): - 

:OMPOSITE SAMPLE DATA: 

lonitor Readings 



SAMPLE LOG SHEET 

[I Surface Soil 
1 Subsurface Soil 

1 QA Sample Type: 

.7-n-- .--- -- 



1 I 
AMPLE COLLECTION INFORMATION: 

Analysis 

--TFE% AMPLE LOG SHEET 

Page/ of 1_ 
i- -A 2-.<n -Au, A/ r ,- 

Sample ID No.: av 
Sample Location: sk/lv;v v x 
Sampled By: PLAA -Fk 
C.O.C. No.: ~246 

Proje xt Site Name: 
ProjE xt No.: 

Surface Soil 
Subsurface Soil 
Sediment 
Other: 
QA Sample Type: 

T pe of Sample: 
&Low Concentration 

0 High Concentration 

CdMPl F I 

ethod: 

lomtor Readings 

I 

Container Requirements I Collected _ 1 Other 

I 

3SERVATIONS I NOTES: 

rcle if Applicable: 

MSIMSD Duplicate ID No.: 



Project Site Name: 
Project No.: 

[I Surface Soil 
0 Subsurface Soil 
8 Sediment 

Sample ID No.: 
Sample Location: t 
Sampled By: &M 
C.O.C. No.: 

Type of Sample: 
0 Other: Jc Low Concentration 
0 CIA Sample Type: 0 High Concentration 

late: c54’4- 98 
ime: 1220 

i-fro I lethod: 

lonitor Reading (ppm): - 

Depth 

- 0-s 
5 

Color 

&or k 
Description (Sand, Silt, Clay, Moisture. etc.) 

51 ty, 6~ ywwj,+J 

y- 3MV< I f- Art+ 

ethod: 

I 

1 I I 

4MPLE COLLECTION INFORMATION: 

onitor Readings 

lange in ppm): 



- 

Project Site Name: 
Project No.: 

0 Surface Soil 
0 Subsurface Soil 
a Sediment 
0 Other: 
0 QP, Sample Type: 

Sample ID No.: e 
Sample Location: srvrly -03 
Sampled By: k-4 /fk 
C.O.C. No.: oow* 

T pe of Sample: 

k Low Concentration 
0 High Concentration 

;RAB SAMPLE DATA: 

)ate: s-1+90 Depth Color Description (Sand, Silt. Clay, Moisture. etc.) 

‘ime: 133.57 
lethod: 7ad O-6’ 

&K ~UOUJH S/Lf fmr gra#Il*d JQ H .4 
WCK 

lonitor Reading (ppm): - T-3MQ / < &Tf$ 

:OMPOSITE SAMPLE DATA: 

lonitor Readings 

I I I I 

AMPLE COLLECTION INFORMATION: 

Analysis 

-EL v’OC,A _ 
I Container Requirements I Collected 1 Other 

1 IF; f=fJc&?& ~fylQ&~ 1 

1BSERVATlONS I NOTES: MAP: 

MSlMSD Duplicate ID No.: 



Project Site Name: 
Project No.:. 

0 Surface Soil 

AMPLE LOG SHEET 

Sampled By: 
t-h- .I-. 

3 No.: 
sample Location: - ..- 

L.u.L. Iwo.: 

- Page/ bf 1 
dS -53 97-c 

0 Subsurface Soil 
d Sediment 
i Other: 
0 QA Sample Type: 

Type of Sample: 

2 Low Concentration 
0 High Concentration . 

;RAB SAMPLE DATA: 

OMPOSITE SAMPLE DATA: 

Description (Sand, Silt, Clay, Moisture. etc.) 

&MPLE COLLECTION INFORMATION: 

I I 1 

BSERVATIONS I NOTES: MAP: 

,cle if Applicable: 

MSlMSD Duplicate ID No.: 

e<- -. ,A-1 1-L 



m SOlLf$i?if$AMPLE LOG SHEET 

Paoe / of I 

Project Site Name: 
Project No.: 

0 Surface Soil 

$: 

Subsurface Soil 
Sediment 

0 Other: 
n QA Sample Type: 

;RAB SAMPLE DATA: 

ate: &s/f9f 
ime: /ho. f 
lethod: && 

lonltor Reading (ppm): 

OMPOSITE SAMPLE DATA: 

- -- & 

I 

p&Qls ~!@‘JI Sample ID No.: w 
Sample Location: 
Sampled By: 
C.O.C. No.: 

T pe of Sample: 
&Low Concentration 

0 High Concentration . 

Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

* hh7- 6&=-?&D(%wi~ c U&,, 

a 

lethod: 

?ange in ppm): 



SOIL SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

0 Surface Soil 

Sample Location: 

C.O.C. No.: 
0 Subsurface Soil 

K Sediment 
[ Other: 
0 QA Sample Type: 

T pe of Sample: 
k Low Concentration 

0 High Concentration 

I 

3SERVATIONS I NOTES: JIAP: 

rcle if Applicable: 

MSlhlSD Duplicate ID No.: 

/ 
I 



&$j@B &XL@ SAMPLE LOG SHEET 

MP3i) ‘6th Sample ID NO.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Proiect Site Name: .-,--- - -- 
Project No.: 

0 Surface Soil 

Page/ of 1 

0 Subsurface Soil 

F 
Sediment 

0 Other: 
n CM Sample Type: 

T pe of Sample: 

Jit Low Concentration 
0 High Concentration 

;RAB SAMPLE DATA: 

late: 0 %? 
ime: lCV4 

lonitor Reading (ppm): 

Depth 

O-6 

// 

Color Description (Sand, Silt, Clay, Moisture. etc.) 

?ange in ppm): 

BSERVATIONS I NOTES: _- 

ircle if Applicable: 

MWMSD Duplicate ID No.: 



Project Site Name: 
Project No.: 

n Surface Soil 

MPLE LOG SHEET 

Page/ of 1 

pick 94 - 

pnc-o,3 -a --i$- 
Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

i Subsurface Soil 
‘8: Sediment 
1 Other: 
1 CIA Sample Type: 

T pe of Sample: 

k Low Concentration 
0 High Concentration 

RAE SAMPLE DATA: 

ate: ogz[cj y 

ime: oi?oc 

ethod: ,m 

onitor Reading (ppm): 

OMPOSITE SAMPLE DATA: 

Depth Description (Sand. Silt, Clay, Moisture, etc.) 

f lfl* 5”“d/$, [ f 

raltr 

ethod: 

onitor Readings 

I 
ISERVATIONS / NOTES’: 

cle if Applicable: 

MS/MS0 Duplicate ID No.: 

/ 



m SOI- SAMPLE LOG SHEET 

Page_/ of 1 

p&e15. =!&.-33 
‘gl& -6.5 CD -42-c 

Project Site Name: Sample ID No.: $&U3&bZZc 

Project No.: Sample Location: JUMBO 3 
Sampled By: /F2J 

0 Surface Soil C.O.C. No.: 6025Z 
0 Subsurface Soil 

Secliment 
F 0 Other: Low Concentration 

n QA Sample Type: 0. High Concentration 

iange in ppm): 

Duplicate ID No.: 



Project Site Name: 
Project No.: 

1 Surface Soil 
u Subsurface Soil. 

F 
ediment 

0 Other: 
0 CIA Sample Type: 

AMPLE LOG SHEET 

Sample ID No.: 
Sample Location: 

C.O.C. No.: 

T pe of Sample: 

k Low Concentration 
0 High Concentration 

AMPLE COLLECTION INFORMATION: 



,-. 

AMPLE LOG SHEET 

Paoe / of / -- - 

Project Site Name: Mea ~!~is Lam Sample ID No.: ’ 
Project No.: y-9 Sample Location: 

Sampled By: 
0 Surface Soil C.O.C. No.: 
0 Subsurface Soil 

F 
Sediment T pe of Sample: 

0 Other: &Low Concentration 
0 QA Sample Type: 1 High Concentration 

RAB SAMPLE DATA: 

3le: dt /J9 f Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

&- &f &I. a& @v s/kl SA 

znttor Reading (ppm): 

3MPOSITE SAMPLE DATA: 

l 
I 

zle if Applicable: Signature(s): 

MSlMSD Duplicate ID No.: 



Project Site Name: 
Project No.: 

0 Surface Soil 

31‘ d&&AMPLE LOG SHEET 

Mcia P &ax ~i%uiQD Sample ID No.: 

yTy1Li) Sample Location: 
Sampled By: 
C.O.C. No.: 

u Subsurface Soil 

c] QA Sample Type: 

T pe of Sample: 
+&Low Concentration 

0 High Concentration 

iRAB SAMPLE DATA: 

lonitor Readings 

?ange in ppm): 

I I I 

1 

BSERVATIONS I NOTES: 

rcle if Applicable: 
- 

Signature(s): 



Pane / nf I 

Project Site Name: 
Project No.: 

0 Surface Soil 
Subsurface Soil 

- -=-- -. - 

Mcm ?&@RIS z!&AQD Sample ID No.: ‘&Q&.&~ 
&WJ- *a& -&f 

y+?y Sample Location: 
Sampled By: 
C.O.C. No.: 

n QA Sample Type: 

RAB SAMPLE DATA: 

ate:c&/{yf 

me: #isoD 

onitor Readmg (ppm): 

DMPOSITE SAMPLE DATA: 

Depth 

Low Concentration 
0 High Concentration 

Description (Sand, Silt, Clay, Moisture, etc.) 

-cle if Applicable: Signature(s): 

MSfMSD Duplicate ID No.: 



SOIL SEDIMENT AMPLE 

a 

Project Site Name: 
Project No.: 

fJ Surface Soil 
0 Subsurface Soil 

;8: 
Sediment 

0 Other: 
0 QA Sample Type: 

LOG SHEET 

kz7E-P3 - 4 
Sample ID No:: M 
Sample Location: sw~ui4> 
Sampled By: 
C.O.C. No.: 

T pe of Sample: 

k Low Concentration 
0 High Concentration 

lbnitor Readings 

hgc in ppm): 

BSERVATIONS I NOTES: 

rclc if Applicable: 

MS/MS0 

I 

Duplicate ID No.: 

Signature(s):/ r 
a--r 

‘I 



a- SOIL tj$$jS,.,,, LOG SHEET 

PageL of _L 

Project Site Name: pwia P AXIS: z%LwD 
Da r-c? 

Sample ID No.: ’ 
-G, 

Project No.: y3Hr) Sample Location: 
Sampled By: 

Surface Soil C.O.C. No.: 
Subsurface Soil 

‘Sediment 
‘Other: 
QA Sample Type: 

u 
II 

8( 
; 

T pe of Sample: 
&Low Concentration 

0 High Concentration 

;RAB SAMPLE DATA: 

bate: G+w 4 @ 

‘ime: / mb 

lethod: &&, 

lonitor Reading (ppm): 

:OMPOSITE SAMPLE DATA: 

Depth Color Description (Sand; Silt, Clay, Moisture. etc.) 

iange in ppm): 

AMPLE COLLECTRN INFORMATION: 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: %\a-% 3 
Project No .: 734q 

[I Surface Soil C.O.C. No.: 
0 Subsurface Soil 

Type.of Sample: 

w ow Concentration 
[ QA Sample Type: 0 High Concentration 

iRAB SAMPLE DATA: 

&MPLE COLLECTION INFORMATION: 

Analysis 

tzL YAt-l 

I I 

I Container Requirements I colleotrJd Other 

j A ib oz c . 

I I I 
BSERVATIONS / NOTES: ... : IMAP: 

I 
lkcle if Applicable: 

MS/MSD Duplicate ID No.: 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Dana I nf 1 

-.. r 

Project Site Name: 
Project No.: 

Pmvu &%)A-*3 Sample ID No.: 
Sample Location: 
Sampled By: 

fkc%;;:;; 

0 Surface Soil C.O.C. No.: 
\‘fAhc- G- 

Dz%I b 
0 Subsurface Soil 

ediment 
+%ther: 

Type of Sample: 

> 
Low Concentration 

[I QA Sample Type: 0 High Concentration 

iRABSMpLEDAT& . :. .: . . ,. . . . . . .r :..:, 

late: k /2s/4 cc bPB Color Descrtption (Sand, Slit, Clay, Moisture, etc.) 

ime: ‘ 0430 
lethod: ~~vxQ\4, o-6p-T &I& 
lonitor Reading (ppm): RU 

ci.y tfnh~ 

lOMPOSlTE SAMPLE DATA: .y.,:: :: .:. ..:., .: : .. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: P &, s]s,&- %& 3 Sample ID No.: 
Project No.: 7344 Sample Location: 

Sampled By: 
[] Surface Soil C.O.C. No.: 
[] Subsurface Soil 

dJis 
ediment 

[I Other: 
[] QA Sample Type: 0 High Concentration 

Circle it Applicable: Signature(s): 

MSlMSD Duplicate ID No.: 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Paw ( of) 

Project Site Name: Ql nnin TL 2 I 
Praiect No.: 

I --- --’ --’ 
L+-Jb*3 

734u 
. s-1--- . --.. .- _ . 

0 Surface Soil 
ll Subsurface Soil 

Sample ID No.: p4ps-.sD-3z 
Sample Location: 
Sampled By: iJ?sF= 
C.O.C. No.: 6221 b 

*Sediment Type of Sample: 
0 Other: > ow Concentration 
0 QA Sample Type: 0 High Concentration 

iRAB SAMPLE DATA: 

lonitor Reading (ppm): - 

OMPOSITE SAMPLE DATA: 

Color . Description (Sand, Slit, Clay, Moisture, etc.) 

3ange in ppm): 

1 

AMPLE COLLECTION INFORMATION: 

Analysis 

T-ii V&EL& 

I I 

Container Requirements Collect* Other 

f-16- G- r/ 

I 

BSERVATlONS I NOTES: 
I I I 

MAP: 

l6L 

MSIMSD Duplicate ID No.: 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

0 Surface Soil 
[I Subsurface Soil 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

?@ ediment 
0 Other: 
0 QA Sample Type: 

RAB SAMPLE DATA: .: :...::. ?,: : :, .. . . . . : 

ite: 3hslciLi Depth Color. Dsscription (Sand, Silt, Clay, Moisture, etc.) 

~---oe+ I& 35 
% 

X,il~SI~ SAMPI& DATA: ;. :.... ., : i.... . . . . . ::i; ., ,.. : ;. ,., : 

I 

I I 

I I I 
LMPLE COLLECTlON INMRMATlON: .... :.. :: :. .. 

Analysis 

-l-ii fw3.o 

I Container Requirements Collecteg, 1 Other 

t-/b&z 6-- I 
I 

JSERVATIONS I NOTES: ; .y; .,, :.:,i .,~ .I j : ..’ ..,, 

de if Applioable: : 

MWMSD Duplicate ID No.: 

I 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Paae I of/ -- I- 

Project Site Name: 
Project No.: 

0 Surface Soil 
0 Subsurface Soil 

H Sediment 
0 Other: 
0 QA Sample Type: 

iRAB SAMPLE DATA: 

lonitor Reading (ppm): I 

Color 

Sample ID No.: ~~-~-%-~ 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 
wow Concentration 

[I High Concentration 

Description (Sand, SIN, Clay, Moisture, etc.) 

bate: 

lethod: 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Paae of - a----- 

Project Site Name: QAWW CJ&A-- S~TC~ Sample ID No.: QA7-03-%3- ‘353 
Project No.: t34tC Sample Location: ‘t-‘nZ-357~&~ 

Sampled By: X &w-- , 
0 Surface Soil C.O.C. No.: ~ZZIIO 
0 Subsurface Soil 

9 

Sediment Type of Sample: 
Other: 

0 QA Sample Type: 
T 

Low Concentration 
0 High Concentration 

RAB SAMPLE DATA: 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Sample ID No.: 

Pagel of \ 

A- .t23H 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

c] Surface Soil 

ksr,s &I&- SF-3 Sample ID No.: 
734q Sample Location: 

Sampled By: 
C.O.C. No.: 

0 Subsurface Soil 
)B Sediment 

0 Other: 
0 QA Sample Type: 

Low Concentration 
High Concentration 

GRAB SAMPLE DATA: 

Date: azq I44 
Time: 130’3 

Method: 

Monitor Reading (ppm): 
I 
COMPOSITE SAMPLE DATA: 

DePtfl Color Description (Sand, Silt, Clay, Moisture, etc.) 

O-OS f34aLk 

cm* w4-J 



SOIL & SEDIMENT SAMPLE LOG SHEET 

PageI off 

Project Site Name: 
Project No.: 

0 Surface Soil 
0 Subsurface Soil 

9 Sediment 
fl Other: 
0 QA Sample Type: 

Sample ID No.: PAf-la-si- 2& 

Sample Location: 1caL03sD~ 
Sampled By: 3-e 
C.O.C. No.: 022 I6 

Type of Sample: 
&Low Concentration 
0 High Concentration 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page’ of 1 

Project Site Name: &PI5 LJzJkA --SE 3 Sample ID No.: 
Project No.: ?vc/ Sample Location: 

Sampled By: 
[I Surface Soil C.O.C. No.: 

7!?ss& 

0 Subsurface Soil 
cF3: Sediment Type of Sample: 

0 Other: 4 Low Concentration 
[I QA Sample Type: [I High Concentration 

;RAB SAMPLE DATA: 



- 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Pann nf 

Project Site Name: - s-1=3 Sample ID No.: 
Project No.: 

fMq<;y 
Sample Location: 
Samp,ed By. 

0 Surface Soil C.O.C. No.: ’ 
0 Subsurface Soil 

-m ediment Type of Sample: 
0 Other: ow Concentration 
0 QA Sample Type: T High Concentration 

RAB SAMPLE DATA: 

ate: f?-, z 4”1 BPth Color Description (Sand, Silt, Clay, Moisture, etc.) 

tme: L I),.00 

lethod: L-42-h 6-o*q-r G/ 

#onitor Reading (ppm): - 7 

L\zy) +p-J m 

OMPOSITE SAMPLE DATA: 

onitor Readings 

o-otrf=T q 5-f& 64- - --i, 

hzw+&i - 

Ik 
kl- 

ircie if Applicable: Signature(s): 

MS/MSD \ 



A-9 

SOIL SAMPLE LOG SHEETS 



EDlMENT,SAMPLE LOG SHEET 

Paoe / of / 

Project Site Name: 
Project No.: 

F 
Surface Soil 

0 Subsurface Soil 
[I Sediment 
0 Other: 
n QA Sample Type: 

;RAB SAMPLE DATA: 

late: &.S-&qf 

ime: it2 30 

-- - 
PAT-03 -sul - c/ 

?!J?IS: x!!m Sample ID No.: m 
Sample Location: 
Sampled By: 
C.O.C. No.: E 

T pe of Sample: 
k Low Concentration 

0 High Cbncentration 

Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

o-12” 
13aK ijfowyI Ineg-rm*d sdn d 

lethod: G/)7 

lonltor Reading (ppm): UA 

:OMPOSITE SAMPLE DATA: 

lonitor Readings 

iange in ppm): 



EDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

F Surface Soil 
[ Subsurface Soil 
0 Sediment 

PageL of _L 

$?RIS: z!m 
y~43-Jis42-z ; 

Sample ID No.: , I 

Sample Location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 

Duplicate ID No.: 

0 Other: 
0 QA Sample Type: 

x Low Concentration 
0 High Concentration 

monitor Readings 



-- 

SEDIMENT SAMPLE LOG SHEET 

Paae / of / 

Project Site Name: 
Project No.: 

Surfa’ce Soil 
Subsurface Soil 

[I Sediment 
0 Other: 
1 QA Sample Type: 

;RAB SAMPLE DATA: 

late: 6SbTg 

‘ime: Id05 
lethod: &.& 

lonitor Readtng (ppm):w fi 

:OMPOSITE SAMPLE DATA: 

Depth Color 

YkCY 
+W r3rolUfi 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

T pe of Sample: 
&Low Concentration 

0 High Concentration 

Description (Sand, Silt, Clay. Moisture, etc.) 

+leJ* *of-c 9&,,,d SPw#c( 

lonitor Readings 

iange in ppm): 



0 SOIL & EDlMENT SAMPLE LOG SHEET 

Page/ bf / 

Project Site Name: 
Project No.: 

AL Surface Soil 

p&&‘&S. Xat-JD Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

0 Subsurface Soil 
0 Sediment 
0 Other: 
D QA Sample Type: 

iRAB SAMPLE DATA: 

T pe of Sample: 

k Low Concentration 
0 High Concentration 

. 

I 
3SERVATlONS I NOTES: 

rcle if Amlicable: 

MSIMSD Duplicate ID No.: 



. . 

01 

Ci 

EDIMENT SAMPLE LOG SHEET 

Paoe / of / 

Project Site Name: 
Project No.: 

F 
Surface Soil 

0 Subsurface Soil 
0 Sediment 
1 Other: 
0 QA Sample Type: 

iRAB SAMPLE DATA: 

ate: OS-wg 

ime: /h/O 

lethod: &b 

lonitor Reading (ppm): ‘h) A 

OMPOSITE SAMPLE DATA: 

Depth 

0 4’ 

p&--L 3:s -05-c 
Sample ID No.: p-3 S- 
Sample Location: 
Sampled By: 
C.O.C. No.: +!!!!P= 

T pe of Sample: 

ik Low Concentration 
0 High Concentration 

Description (Sand, Silt, Clay, Moisture. etc.) 

F ‘Hi g/*rne (I rend 

ik0fs 

lethod: 

onitor Readings 

I/ I I 
\ I 

AMPLE COLLECTION INFORMATION: 



EDlMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

X Surface Soil 

Page/ of L 

/?Afi6- S-6 */ 
Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

0 Subsurface Soil 
0 Sediment 
0 Other: 
0 QA Sample Type: 

T pe of Sample: 

k Low Concentration 
0 High Concentration 

OMPOSITE SAMPLE DATA: 
I 

IWime I Depth I Color I De_gcFiption (Sand, Silt, Clay, Moisture. etc.] I 

I I 
I i 

3SERVATIONS I NOTES: 

‘cle if Applicable: 

MSIMSD Duplicate ID No.: 



EDIMENT SAMPLE LOG SHEET 

Project Site Name: buzil Q 
Project No.: 

pt’ 
Sutiace Soil 

u Subsurface Soil 
0 Sediment 
0 Other: 
0 QA Sample Type: 

b?RIS ~Q4bJ~ Sample ID No.: 

73-w Sample Location: 
Sampled By: 
C.O.C. No.: 

T pe of Sample: 

k Low Concentration 
[I High Concentration 

,RAB SAMPLE DATA: 

ime: /3<3 
lethod: 

ionltor Reading (ppm): &A 

OMPOSITE SAMPLE DATA: 

Color 

u&+7/ Lb. 

Color 

Description (Sand, Silt, Clay, Moisture. etc.) 

@+4J gr..&/d 

Description (Sand, Silt, Clay, Moisture, etc.) 

&hod: 

onitor Readings 

lange in ppm): 

I- I 
AMPLE COLLECTION INFORMATION: 

BSERVATIONS I NOTES: MAP: 

rcle if Applica$le: Signature(s): 

MSlMSD Duplicate ID No.: 
wlz, 

A 
w “L 



. 

EDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

E Surface Soil 
u Subsurface Soil 
0 Sediment 

0 CIA Sample Type: 

Sample Location: 

C.O.C. No.: 

lonitor Readin 

I I 1 

AMPLE COLLECTION INFORMATION: 



SEDIMENT SAMPLE LOG SHEET 

Proiect Sitepdame: 
Project .: 

WF utface Soil 

Page/ ofl_ 

&i?RlS zl%ifwD Sample ID No.: 
Sample Location: Sk4 u-03 
Samoled Bv: XL& /LLl 
C.0.k. No.: 

-- . . . - 
&i!rzr 

fi Subsurface Soil 
0 Sediment 
[I Other: 
D QA Sample Type: 

T pe of Sample: 

iit Low Concentration 
0 High Concentration 

RAB SAMPLE DATA: 

ate: J-17- 98 

me: (3 w 
ethod: S&d 

onltor Reading (ppm): 

OMPOSITE SAMPLE DATA: 

Depth 

o-g-- 

Description (Sand. Silt, Clay, Moisture, etc.) 

* edtcl, /F,q,p 

*- r(PJ Q 

Nq4,*-1 $ Q,$ 

ate: Time Depth Color Description (Sand, Silt, Clay. Moisture. etc.) 

ethod: 

onitor Readings 

lange in ppm): 

I I I I 

4MPLE COLLECTION INFORMATION: 

3SERVATIONS I NOTES: 

MSlMSD Duplicate ID No.: 



- _.-- 
. 

SEDIMENT SAMPLE LOG SHEET 

Page/ afl_ . 
A ‘VAT-~3 -s3’1o-c 

Project Site Name: 
Project No.: 

EF Surface Soil 
0 Subsurface Soil 
fl Sediment 
0 Other: 
[I QA Sample Type: 

iRAB SAMPLE DATA: 

T&?RtS: ~~fl) Sample ID NO.: ry 
Sample Location: Sip b-03 
Sampled By: &?LM /Fb 
c.0.C. No.: oozs2i 

T pe of Sample: 

k Low Concentration 
0 High Concentration . 

onitor Readings 

lange in ppm): 



- 

_ _... 
SEDIMENT SAMPLE LOG SHEET 

Paoe / of / 
fJ~43~-,,-~ 

Project Site Name: $&‘?elS z%l&-JJ Sample ID No.: ?&k@ - 5X-L 
Project No.: Sample Location: S&M o- 0 3 

Sampled By: $LM /f=w 

0 Surface Soil C.O.C. No.: BOZLlb 
0 Subsurface Soil 
[I Sediment T pe of Sample: 
0 Other: k Low Concentration 
[I QA Sample Type: 0 High Concentration 

3RAB SAMPLE DATA: 

late: s-w- ~8 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

rime: /ocJu 
o- 1.2 /- 

k>ir f F In* )a hleAv- pehn ,d .To n, J 
nethod: if10 I! QJ?oul VI 
Jonltor Reading (ppm): - u A 

:OMPOSITE SAMPLE DATA: 

;AMPLE COLLECTION INFORMATION: 

G 



Project Site Name: 
Project No.: 

1 Surface Soil 
fi Subsurface Soil 
0 Sediment 
0 Other: 
I] QA Sample Type: 

Sample Location: 

C.O.C. No.: 

T pe of Sample: 

ik Low Concentration 
0 High Concentration 

SEDIMENT SAMPLE LOG SHEET 



-- 

Project Site Name: 
Project No.: 

Page/ of / 
q,.p 0 s- s.s-/&- a 

Sample Location: *MO 3 

Y Surface Soil 
[I Subsurface Soil 

Sampled By: Rrn /f# 
C.O.C. No.: OOZ~G 

0 Sediment 
/J Other: 
0 QA Sample Type: 

T pe of Sample: 

;i;c Low Concentration 
fl High Concentration 

iRAB SAMPLE DATA: 

! 
Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

lethod: &q& 

lonltor Reading (ppm): I 
J 

’ -~-- w 

OMPOSITE SAMPLE DATA: 

ate: Time Color Description (Sand. Silt. Clay, Moisture, etc.) 

/ 

ethod: 

onitor Readings 

lange in ppm): 

I / 
&MPLE COLLECTION INFORMATION< 

Analysis 

7?k b$fT&cs (7KAih 
CxArJ rci.5 

I I 

Container Requirements I Collected Other 

G, f-&~@~ Q-@=yq ) 

ai. 
I 

d9Or. i/ 
11” oz. 

OZ. 
I 

I I I 



SEDIMENT SAMPLE LOG SHEET 

Page/ of L 
lxt-03 -s-14-c 

Project Site Name: 
Project No.: 

x Surface Soil 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

’ 0 Subsurface Soil 
fl Sediment 
0 Other: 
0 QA Sample Type: 

;RAB SAMPLE DATA: 

T pe of Sample: 

k Low Concentration 
0 High Concentration 

:OMPOSITE SAMPLE DATA: 

iange in ppm): 

I I I 

BSERVATIONS I NOTES: IMAP: _- I 



-. ;. .- 

-- 

SEDIMENT SAMPLE LOG SHEET 

Page/ of L 

Project Site Name: 
Project No.: 

B Surface Soil 
0 Subsutface Soil 
fl Sediment 
i] Other: 
0 QA Sample Type: 

Sample ID No.: pA1-02~ s$/,(- 
sample Location: 7%4@ skfMLf --o? 

/ 

Sampled By: ULW ‘. Fk/ 
C.O.C. No.: 66 zclcr 

T pe of Sample: 
k Low Concentration 

0 High Concentration 

RAB SAMPLE DATA: 

ate; ,!F- I Y- 4 d 

Ime: fee c3 

ethod: fr to / 

Depth Color 

& la /I GCUWH 

Description (Sand, Silt, Clay, Moisture, etc.) 

fm, to rncdlv- etoned ssd 
T- SCh j 7- ROO f f -r- (ramp 

onitor Readings 

!ange in ppm): 

L\MPLE COLLECTION INFORMATION: 

Analysis 

5 (73iAi\ 

Container Requirements Collected Other 

t; &&.--?..JP&: Q.fyq$;-7 L/ 
I J 

J 
J 
J 



-_ 

EDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: Sample Location: 

1 Surface Soil 
0 Subsurface Soil 
0 Sediment 
0 Other: 
[I QA Sample Type: 

C.O.C. No.: 

T pe of Sample: 
k Low Concentration 

0 High Concentration . 

;RAB SAMPLE DATA: 

,OMPOSlTE SAMPLE DATA: 

lonitor Readings 

?ange in ppm): 

Duplicate ID No.: 



A-10 

GROUNDWATER SAMPLE LOG SHEETS 



Project Site Name: 
project NO.: 

fl Domestic Well Data 
x Monitoring Well Data 

Sample Location:;..- _ _ 
Sampled By: SP 
C.O.C. No.: 1305 
Type of Sample: 

, 

0. Other Well Type: $ Low Conbentration 
0 QA Sample Type: 0 High Concentration 

Color pH S.C. Temp. Turbidity =. Salinity Dther 

vii StmdardmS/ae~C NTU + NA 

d/u/ r-.q7 qt-7 24.2 7 /a L/a 6.25 

irck if Applicable: , 

MSlMSD Duplicate ID No.: 

Signature(s): 

. GROUNDWATER SAMPLE LOG SHEET 

’ Page ~,f&?. 
CPL-c. ‘3 ‘(-rL .c;/- /;I/ , 



LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: ~cX0 AwLf 227d WELL I.D.: p/%03- <WI- CJ 1 
PROJECT NUMBER: ,/ DATE: 0‘90596 

Comments 

PAG 4 iI, of 3 



.z :: ld . . .: 

. GROUNDWATER SAMPLE LOG SHEET 

l Page i 0f i m- 

Project Site Name: Ma - p~ w-5 G& Sample ID No.1 ‘B 
Project No.: -734v Sample Location: pa& -c3- i-u=> z- 

Sampled By: CTC 
t’J Domestic Well Data C.O.C. No.: 

s 
Go5 

Monitoring Well Data Type of Sample: 
1 Other Well Type: & Low Concentration 
0 CIA Sample Type: 0 High Concentration 

;AMPLlNG DATA: . 

Turbidity DO Salinity Other 

L\MPLE COLlECTlON INFORMATION: 

rck if Applicable: . 

MS/MD Duplicate ID No.: 

Signature(s): 



LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: (L&w -- am3 ~f-4 

PROJECT NUMBER: 7 w;y 

Time I Wster Level I Flow I Temo. I 

j31.7 I b. 65 .a II !&CJ -1 6.07 I 

Sel. I I Turb. Comments 

1’ 23 I 
f7I i nf’) I. I 

TIE(S) 



-- 

x 

- 

GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

1 Domestic Well Data 
g Monitoring Well Data 

Sample ID No.: ’ 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

I] Other Well Type: 8 Low Concentration 
0 QA Sample Type: i] High Concentration 

;AMPLtNG DATA: : 

we: rJfia6 y&. Color pH S.C. Temp. Turbidity Do Salinity Other 

-UN: /B/c? viisud Srpadard mSlcm Degms mu NA 
kumd: /;- qq/- f/h%- J. U.& 6. 3; 
URGE DATA: 

AMPLE COLLECTlON INFORMATION: 

Analysis 

7fL VOfx 

1 Prescwative 1 Container Requirements 1 colkcted 
Nl/ w ndL 9 /oq I/ 

I I I 

BSERVATIONS I NOTES: 

irck if Applicable: 

MS/h&SD Duplicate ID No.: 



.I 
ciIJaJ2 _ . Low mow PURGE DATA SHEET 

P 
PROJECT SITE NAME: M(r40 po///J~h%’ 

‘/4pcr.3 - &/A.2 -c-l ‘z --“/ 
WELL I.D.: m 

PROJECT NUMBER: ] DATE: /HI- 03 - GWO/ 
46 

I 
Time I Water Level I Flow I Temp. I PH I Cond. I DO Turb. 

CnmmnntQ 

SIGN c 

8, 

, GE(S) c PAG of & 



. GROUkWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
HMonitoring Well Data 
0 Other Well Type: 
fl QA Sample Type:, 

r- -- , -r 

Sample ID No.: .a 
Sample Location: CT-o.3 -C: 
Sampled By: &L 
C.O.C. No.: ‘220 I ~ 
Type of Sample: 
& Low Concentration 
0 High Concentration 

SAMPLING DAlk 

PH 1 S.C. Temp. Turbidity Do Salinity Dthcr 

PURGE DATA: 

Method: CC);LG Fkx~ Initial 

Monitor Reading (ppm): rjA 1 

Well Casing Diameter 8 Material 2 

Total Well Depth (TD): 

Static Water Level (WL): -10. Zf3 

Casing Volum@L): 1 d Z 

I 

Preservative 1 Container Rtquirunents 

+I .7 s&Y I )-1%5rnLn 
;A CL 4 - 4oinL .A 

- ! a- IAD, 

I I I 
OBSERVATIONS I NOTES: 

MSIMSD Duplicate lD No.: 



, 

LOW FLOW PURGE DATA SHEET 

PROJECT NUMBER: 7392’ / 
Time 

I 
Water Level 

I 
Flow 

I 
Temp. PH4 I Cond. DO Sal. 1 Turb. 

Comments 

Ic SIGN 1, ME(S PAG 



A-l 1 

WELL PERMIT 



2600 Bull Street 
Columbia, SC 29201- 1708 

COMMISSIONER: 
Dougk& E. Bryyll 

MONITORING WELL APPROVAL 

BOARD: Approval is hereby granted to: 
John H. Burriss 
Chairman 

William 51. Hull. Jr.. MD 
Vice Chairman 

Roger Lmks. Jr. 
SCCRW 

Commanding Officer 
Department of the Navy - 
SOUTHNAVFACENGCOM 
ATTN: Art Sanford (Code 1862) 
2155 Eagle Drive 
N. Charleston, SC 29406 

Richard E. Jabbour. DDS 
Date of Issue: 6 May 1998 

Cyndi C. Mosteller 

Brian K. smi* Approval Number: HW-98-03 1 
Rodney L. Grmdy 

Facility: Marine Corps Recruit Depot 
Parris Island, South Carolina 
Beaufort County 
SC6 170 022 767 

For the installation of four (4) permanent monitoring wells at SWMU-3 as follows: 

1) Three (3) shallow permanent monitoring wells and one (1) deep permanent monitoring 
well to be installed at the locations specified on Figure 7-2 (attached). 

2) The three shallow wells will be screened in the uppermost portion of the surficial aquifer. 

3) The one deep well will be screened at the base of the surficial aquifer, just above the 
Hawthorn Formation. 

Conditions: 

1) 
That the monitoring wells be installed by a well driller certified by the state of South 
Carolina. And that the certified well driller must be present during all phases of 
drilling, construction, and completion of these monitoring wells. 

That investigation derived waste including, but not necessarily limited to, drill 
cuttings, driliing fluids, development and purge water, be managed properly and in 
compliance with all applicable requirements. If containerized, each vessel shall be 
clearly labeled with regard to contents, source, and date of activity. 

SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 

. . . _.. -- -.A+/& 



3) 

4) 

That the latitude, longitude and actual construction details be submitted to’the 
Department within 30 days after installation of the last monitoring well. 

-4 
That the monitoring wells be labeled with an identification plate constructed of a 
durable material affixed to the casing or surface pad where it is readily visible. The 
plate shall provide the well identification number, date of construction, static water 
level and driller name and certification number. 

5) A minimum of (48) hours prior to initiation of drilling activities, provide notice to 
James White, District Hydrogeologist, at Low Country District EQC O&e (843)522- 
9097. 

This approval is pursuant to the provisions of Section 44-55-40 of the 1976 South Carolina Code of 
Laws and the Department of Environmental Control’s Regulation R.6 1-7 1. 

Approval granted by: #4dE2Ye* . 
Donald C. Hargrove, H,yk ‘kgeologist 
Bureau of Land and Waste Management 
South Carolina Department of Health and. 
Environmental Control 

Attachment: Figure 7-2, Proposed Groundwater Sample Locations 

cc: Susan Peterson, Corrective Action Permitting 
James White, Low Country District EQC 
Kenneth Lapiene, Federal Facilities Section, USEPA Region IV 

, . . . 
A 

DmKmS.DCH 2of2 

.-._. _. _ .- .I_ -.--- *. -- . . J4-IY01 -. 



Rev. 0 

I 
r]PAI-03-GW04 ’ 

I 
1 

POND I I 

:\\ II/Lx& r PAI-03-GW03 

. . 

5ocs,: =I! r ^‘tr!\c; ..- . . ‘Q$V v:Q? ohQQ!S lS3%?. 5: 

ROPOSED GROUNDWATER SAMPLE L( 
mL I 

3CATIONS 
SITF 3 - CAUSFWAY LAN’DFILL FIGURE 7-z 

- 

8 PROPOSED SHALLOW SURFICIAL AOUIFER 
MONITORING WELL 

. zy[OSED DEEP SURFICIAL AQUIFER MONITORING 
b 

# CULVERT 

CAUSEWAY BOUNDARY (SITE 3) 

MCRD PARRIS ISLAND. S0UTi-i CAROLINA 
2 588 ; 222 

SCALT {N FE,;7 Brown & Root Environmental 
069712lP 7-11 CT0 0020 

---.I-. __ ._._., -. -. ~-\50 



A-12 

BACKGROUND SAMPLE DESCRIPTION, LOCATIONS, 
AND SUPPORTING COLLECTION DATA 



BACKGROUND SAMPLE DESCRIPTION 
PARRIS AND PINCKNEY ISLANDS 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

- 

1 Sample Location / 
Surface Water 

Sample Description 

PAI- -SW-05* 
Saline surface water sample collected on the northern edge of Pinckney 

Island at a submerged low tide elevation point. 

PAI- -SW-06* Saline surface water sample collected in an intertidal area approximately 
50 ft west of PAI-Ol-SW-05 

PAI- -SW-07* 

PAI- O-SW-l 7 

r PAI- O-SW-1 8 

Sediment 

Saline surface water sample collected from flowing water at a point 
southwest of PAI-Ol-SW-05 and PAI-Ol-SW-06 over a high tide tidal flat in 

the marsh area. 

-T 

Saline surface water sample collected from a tidal stream adjacent to the 
Broad River, along the southwestern edge of Parris Island. 

Saline surface water sample collected from a tidal stream adjacent to the 
Broad River, along the southwestern edge of Par& Island. 

Saline surface water sample collected from a tidal stream adjacent to the 
Broad River, along the southwestern edge of Parris Island. 

Sediment sample collected from the northern edge of Pinckney Island at a 
submerged low tide elevation point. Sample consisted of fine/medium 

grain sand. 

1 
-I 

PAI- -SD-OS 

PAI- -SD-06’ 

PAI-Ol-SD-07’ 

Fine, medium grain sand sample collected in an intertidal area 
approximately 50 ft west of PAI- -SD-05. 

Collected from flowing water at a point west of PAI-01-SD-05 and 
PAI-Ol-SD-06, over a high tide tidal flat in the marsh area. Sample 

consisted of fine/medium grain sand. 

PAI- O-SD-16 Silty clay sediment sample collected on the southwestern edge of Parris 
Island, near the Broad River 

PAI- O-SD-l 7 
Sediment sample with clay mud consistency collected approximately 500 ft 

south of the Ballast Creek on the southwestern edge of Parris Island. 
I 

PAI- O-SD-l 8 -.m Am mm an I Sediment sample with clay mu 

! Surface Soil 

PAM 

PALO1 -SS-02’ 1 Located east of PAI- 

Sediment sample with clay mud consistency collected approximately 500 ft 
northeast of location PAI- O-SD-17. 

PAI- -SS-01 l 

PAI- -SS-02’ 
PAI-Ol-SS-03’ 

PAI- 0-SS-15 

Soil sample with fine/medium grain sand collected on the northern edge of 
Pinckney Island. 

Located east of PAI-01-SS-01, consisting of fine/medium grain sand. 
Fine/medium grain sand sample located southeast of PAI-01-SS-01. 

Silty, fine sand sample collected in a forest area on the southwestern edge 
of Parris Island. 

PAI- 0-SS-16 

PAI- 0-SS-17 

Collected in a forest area on the southwestern edge of Parris Island, 
approximately 600 ft northwest of PAI- -SE&l 5. Surface soil sample 

consisted of silty fine sand. 
Silty, fine sand sample collected in a forest area on the southwestern edge 

of Parris Island, approximately 250 ft north of PAI-lo-SS-16. 

* Sample locations selected with input from the United States Fish and Wildlife Service. 
Additional description of samples and locations are provided on sample log sheets. 

/-- 
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1 I 
SURFACE SOIL LOCATION I~IW~EDIATELY ADJACENT TO THE 

NORTHERN SHORE OF PINCKNEY ISLAND. 

I 1 
SEDIMENT AND SURFACE WATER SARRPUNG LOCATIONS 

IN INTERTIDAL ZONE OF PJNCKNEY ISLAND. 



-.. 

SURFACE WATER SAMPLE LOG SHEET 

Proiect Site Name: ,--- ---- 
Project No.: 

fl Stream 

Sampled By:, 
.c.O.C. No.: 

0 Swing . 
D Pond Type of Sample: 

D Lake & Low Concentration 
rOther. - 

- 
ilbx 5mztzm 0 High Concentration . 

[1 QA Sample Type: . . 

i 

I 
tBSERVATIONS / NOTES: MAP: 

Duplicate 10 No.: 

rcle if Applicable: 1 signature(s): 



SURFACE WATER SAMPLE LOG SHEET 

Pa0e.t of ! 

Project Site Name: 
Project No.: 

Sampled By: m/Jp& 

0 Stream C.O.C. No.: t9/3b+ 
0 Wing 
1 Pond Type oi’sample: 

0 lake fi Low Concentration 
rOther: - 

- 
irna 5mm 0 High Concentration .’ 

fl CIA Sample Type: . 

AMPLING DATA: 
ate: OS73 9 
me: j33.b 
epth: 

Color pH SC. Temp. Turbidity DO Salinity Other 

ViSUd Standard m&n DegrruC h7lJ md NA 

7,7 38 g’i 3b %( a-& 

AMPLE COLLECTION INFORMATION: 



SURFACE WATER SAMPLE LOG SHEET 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Project Site Name: 
Project No.: 

fl Stream 

ll Swing 
[I Pond 
D Lake 

rOther: - 
[I QA Sample Type: 

- 
IliML 5mm 

Type of Sample: 
8 Low Concentration 
.d High Concentration * 

AMPLING DATA: I 
pH 1 SC. 1 Temp. Turbidity DO’ Salinity Other 1 ate: 

me: 
epth: 
ethad. Lf. - - . . - -. cc 

I’ 

AMPLE COLLEC7lON INFORMATION: 
, 

Preservative 

I 
3SERVATIONS I NOTES: 

Container Requirements Altl/ 1 Collected 
I / 

I? 

cle if Applicable: 

I 
MAP: 

\ 



SURFACE WATER SAMPLE LOG SHEET 

Paoe I of I 

Project Site Name: pf!j&g $i!Am,s 6 cJ &J) Sample ID No.: w-/o-~~- _ ,b’C3, 

Project No.: %a3 Sample Location: 

Sampled By: 

0 Stream C.O.C. No.: 

fl Spring 
0 Pond Type of Sample: 

0 Lake a Low Concentration 

gOther: - -,iiML s- 0 High Concentration . 

0 QA Sample Type: 

;AMPLING DATA: 
Me: OQr &s’ Color PH S.C. Temp. Turbidity DO Salinity Other 

‘ime: IrqC ViSUd SlaDdord mSlcm D~rces C h-l-U =pln I h-a 

depth: SLII-A ALP 
c /pdJ GJz- 3y.a 3 a7.y 

S&Cl&W 

lethod: && 7 3.25 iA.g7 0.7s& 

:ircle if Applicable: 

MSIMSD Duplicate ID No.: 

-~ --. -- A- \5=j . . 
__. - 

-..-4.. . . .- ._ 



SURFACE WATER SAMPLE LOG SHEET 

Page/ of 1 
1 

Project Site Name: 

Project No.: 

0 Stream 

Sample ID No.: 
Sample Location: 

Sampled By: 

C.O.C. No.: 

fl Spring 

0 Pond Type of Sample: 

0 Lake & Low Concentration 

)$/Other: - 7il.k sgf&.Jvm fl High Concentration ’ 

u QA Sample Type: 

SAMPLING DATA: 

LECTION INFORMATIO 

IBSERVATlONS I NOTES: 

ircle if Applicable: 

MSlMSD Duplicate ID No.: 

MAP: 

Signature(s): 



SURFACE WATER SAMPLE LOG SHEET 

r cry=- u, 1 

Project Site Name: N!m .gA(q,s /t % &Q Sample ID No.: Pm- Do-SLa- IQ-O, 
Project No.: Wm.3 

-- 
Sample Location: *~-,o-c;Lc, B 

Sampled By: 

&I Stream C.O.C. No,: 

fl Spring 
0 Pond Type of Sample: 

0 Lake ti Low Concentration 

YOther: - Tim- s-LfQ&/yt,A 0 High Concentration 

0 CIA Sample Type: 

;AMPLING DATA: 

late: Color PH SC Temp. Turbidity DO Salinity Other 

ime: SiSUd Standard u&cm Dqreei C h-l-U mu 5 KA 

lepth: 

lethod: && Gb+ 7.5/ *as Jw 23 
AMPLE COLLECTION INFORMA’tlON: 



Project Site Name: 
Project No.: 

fj Surface Soil 
fl Subsurface Soil 

F 
Sediment 

0 Other: 
[I QA Sample Type: 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

1 High Concentration 

5ange in ppm): 

I 
3SERVATIONS I NOTES: dAP: 

I 1 
I 

I 
I 
I 

-- 
1 

rcle if Applicable: 

MSlMSD Duplicate ID No.: 



-. - 

- .-- 

, 

L 

c 
C 

T 

k 

k 

C 

C 

k 

k 

(1 

S 

0 

Project Site Name: Hem ~hi?j?ls zf%fA@jJ 
Project No.: 734r) 

Sample ID No.: ,Q!rd[ 3~0 & 
Sample Location: p,sbQh Is 
Sampled By: /JAc 

fJ Surface Soil C.O.C. No.: of307 
0 Subsurface Soil 

A 
Sediment T pe of Sample: 

fl Other: k Low. Concentration 
0 QA Sample Type: 0 High Concentration 

iRAB SAMPLE DATA: 

bate: Depth Color Description (Sand, Sitt. Clay, Moisture. etc.) 

I&hod: && #AC -&w . 

lonitor Readrng (ppm): 

:OMPOSITE SAMPLE DATA: 

iange in ppm): 



Project Site Name: 
Project No.: 

C.O.C. No.: 

LowConcentration 

Duplicate ID No.: 



- 

AMPLE LOG SHEET 

Pan0 / nf I 

G 

0 

1 

N 

N 

C 

0 

N 

N 

(f 

S 

0 

1 

Cl 

h 

- --I”’ -’ -L 
m-~-&i, 

Project Site Name: 
Project No.: 72x3 3 g$: ;;$&. pp--= 

Sampled By: 
0 Surface Soil C.O.C. No.: -Ki!!z= 
0 Subsurface Soil 

3 
Sediment T pe of Sample: 

[I Other: d;: Low Concentration 
0 QA Sample Type: u High Concentration 

;RAB SAMPLE DATA: 

late: 09 9W Depth Color Description (Sand. Silt. Clay. Moisture. etc.) 

ime: 153 7 
Iethod: &&,+fi I o-005p. a. yf=J 

+$-J$l,bM-G+ 

lonitor Readtng (ppm): 

OMPOSlTE SAMPLE DATA: 

tangc in ppm): 

I I I 

I I I 
BSERVATIONS I NOTES: MAP: 

b&E F c/oc 39elPl.a 

Gijum @ o%o m O?/O?~ 

ircle if Applicable: Signature(s): 

MStMSD Duplicale ID No.: 



SOIL 8 SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

Surface Soil 

.- -- 
J 

-- 
Sample ID No.: w 

,03 Sample Location: 
Sampled By: 

J?Jpro -s, 
1 

C.O.C. No.: 3 

0 CIA Sample Type: 
LOW Concentration 

OBSERVATIONS I NOTES: MAP: 



--. 

AMPLE LOG SHEET 

Project Site Name: 
Project No.: 

0 Surface Soil 
Subsurface Soil 

Sample ID No.: m 
Sample Location: 
Sampled By: 

3at-,a- qb ,, 

C.O.C. No.: 

fl OA Sample Type: 
Low Concentration 

0 High Concentration 

iRAB SAMPLE DATA: 

)ate: m 0 9 9 Q 

‘ime: 

Method: && 

lonitor Readmg (ppm): 

:OMPOSllE SAMPLE DATA: 

Depth Color Description (Sand. Silt, Clay, Moisture, etc.1 

iange in ppm): 

ircle if Applicable: Signature(s): 

MSIMSD Duplicate ID No.: 

-.- -- A- k-7 

- 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

D Surface Soil 
0 Subsurface Soil 

JK Sediment 
fl Other: 
fl QA Sample Type: 

Low Concentration 
0 High Concentration 

I , I r 
AMPLE COLLECTION INFORMATION: 

BSERVATIONS I NOTES: (IhAP: 



AMPLE LOG SHEET 

Paoe / of I 

Project Site Name: &?12rs z%Uim Sample ID No.: 
Project No.: Sample Location: 

Sampled By: 
fJ Surface Soil C.O.C. No.: 
[I Subsurface Soil 

;g: 
Sediment T pe of Sample: 

fl Other: &Low Concentration 
0 QA Sample Type: 0 High Concentration 

RAE SAMPLE DATA: 

Depth Color Description (Sand. Silt. Clay. Moisture. etc.) 

me: 
clhod: 

o-usgf dA- 977 
’ -2 d,sa44@~ 

onitor Reading (ppm): 

,ange in ppm): 

rclc if Applicable: Signature(s): 

MS/MD Duplicate ID No.: 



SOIL 8 SEDIMENT SAMFLE LOG SHEET 

& Subsurface Soil 
Sediment 

fl Other: 
0 QA Safnple Type: 

T pe of Sample: 

k Low Concentration 
fl High Concentration 

Project Site Name: 
Project No.: 

B Surface Soil C.O.C. No.: 

IRA8 SAMPLE DATA: 



A 

SEDIMENT SAMPLE LOG StiEET 

Page/ of 

Project Site Name: MCa pkj?EIs z%4@ Sample ID No.: ATO I SSwlOl 
Project No.: -y wq Sample Location: 

7 

Sampled By: 
Surface Soil C.O.C. No.: gg@E 

0 Subsurface Soil 
0 Sediment T pe of Sample: 
0 Other: la;: Low Concentration 
0 QA Sample Type: 0 High Concentration 

;RAB SAMPLE DATA: 

late: D&V/ 48 Depth Color Description (Sand. Silt, Clay. Moisture, etc.) 

me: /b/r 

Acthod: && 0-l / i/.&p. 

donitor Reading (ppm): - 

:OMPOSITE SAMPLE DATA: 

1 

iAMPLE COLLECTION INFORMATION: 

Range in ppm): 

I 

IBSERVATIONS I NOTES: 

:irclc if Applicable: 

MSIMSD Duplicate ID No.: 

AAP: 



SEDIMENT SAMPLE LOG SHEET 

Page/ of 
1 

Project Site Name: 
Project No.: 

P( 
Surface Soil 

0 Subsurface Soil 
0 Sediment 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 
i Other: 
0 QA Sample Type: 

AZ Low Concentration 
fl High Concentration 

lonitor Readings 

binge in ppm): 

I i I I I 
AMPLE COLLECTION INFORMATION: 

I 
BSERVATIONS I NOTES: 

I 

MAP: 

CirCtt if ADDhCablc: 

I MSIMSD 
I 

Ouplicate ID No.: 

Signature(s): 



. 

SEDIMENT SAMPLE LOG SHEET 

Patio / nf / 
. “3-k WI 

Project Site Name: Mc!.m p?l?is z%&D Sample ID No.: 
Project NO.: 7 3Yf Sample Location- 

p: 

Sampled By: 
Surface Soil C.O.C. No.: 

.SE!ZZ&G 

3 
0 Subsurface Soil 
0 Sediment T pe of Sample: 
fl Other: kLow. Concentration 
0 QA Sample Type: 0 High Concentration 

;RAB SAMPLE DATA: 

late: SO/ 7s Depth Color Description (Sand, Silt. Clay, Moisture. etc.) 

64’ /UC . . 
lonitor Reading @pm): - 

,OMPOSlTE SAMPLE DATA: 

Zangc in ppm): 

AMPLE COLLECTION INFORMATION: 



SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

Sample ID No.:-,- 
Sample Location: 
Sampled By: 
C.O.C. No.: 

0 Sediment 
0 Other: 
0 CIA Sample Type: 

T pe of Sample: 

ik Low Concentration 
fl High Concentration 

RAB SAMPLE DATA: 

ate: hqa9 q 8 
Imc: 1419 
elhod: dj4p *&,J / 

onitor Readifig (ppm): 

OMPOSITE SAMPLE DATA: 

Dcplh Color Description (Sand. Silt. Clay, Moisture. etc.) 

ate: Time Depth I Color 

I 

Description (Sand, Sill, Clay. Moisture, ek.) 

I 

elhod: 

Ator Readings 
I 

ange in ppm): 

t 

I I I 

l 

Circle if Applicable: Signature(s): 

MSthlSD Duplicate ID No.: a 

-. 



SEDIMENT SAMPLE LOG SHEET 

Page/ 

A 

I 

Project Sile Name: 
Project No.: 

Subsurface Soil 
0 Sediment 
u Other: 
fl QA Sample Type: 

;RAB SAMPLE DATA: 

)ate: 09 09 99 
‘ime: /rw 
Method: &f3 . a] 

lonllor Reading (ppm): - 

:OMPOSITE SAMPLE DATA: 

Depth 

6 -J &IL 

-- 

c!m Sample ID No.: $$$~-$-‘~~ 

7863 Sample Location: or _ I+~ ,I, 
Sampled By: 
C.O.C. No.: 

ww 

BP&m 

Low Concentration 
0 High Concentration 

Color Description (Sand, Silt. Clay, Moisture, etc.) 

u&v 

lonitor Readings 

3ange in ppm): 

I I I 

I I I 
lBSERVATlONS I NOTES: MAP: -- 

budE 70 St+fPPN~ cmsxa/NTs voc 3mPLkFI 6at CQMesG + 

ircle if Applicable: Signature(s): 

MWMSD Duplicale ID No.: 0 

A- r-15 



SEDIMENT SAMPLE LOG SHEET 

Page/ of 

Project Site Name: 
Project No.: 

?hi?FX ~%UQD Sample ID No.: 
kcwe35-/74fk 
e 

78-03 Sample Location: pw r0 -C f /7 - - 

F 

Surface Soil 
[] Subsurface Sqil 
0 Sediment 
0 Other: 
0 QA Sample Type: 

Sampled By: 
C.O.C. No.: 

T pe of Sample: 

;1;: Low Concentration 

‘“T 0 High Concentration 

iange in ppm): 

AMPLE COLLECTION INFORMATION: t 

3SERVATIONS I NOTES: 

rcle if Applicable: 

MSlMSD Duplicate ID No.: . 

HAP: 





PROJECT NO.: 1 SITE NAME: 

01306 
J ,d 

/ / / 

I I 1 I I 

I I I I I I I I I 
REWQlNSHED BY (SIGNATUWE): RECEIVED mv(sKiWAtVuE): DATE /TIME: RECEIVED KV(SKinATUKE): 

I 

OSQfi&8& I 

DATE I TIME: RECEIVED l Y WGNATURE): REUIQUISHED DY (S&NATURE): DA= /m: RECEIVED W(SlGNATlJRE): \ 
I I 

ELINQWSHED IV (S&NATURE): w DAn / flwc: KEMARKS: 

I III, 

, . ,. r .- . . I 



ma/N OF CUSTODY RECORD 



CHAIN OFCUSTODY RECORD 

. I 

ItEMARKS 

RECEMD BY(SMAIUIIE): 



” I, 

1 CHAIN Of s;rollv f&CORD 

SAMPLERS (SIGNATUIL): 

‘STATION lOCATION 

I I I I I 

REM#QUJHEO BV,@lGNATUAt): DATE I TIME: RECEIVED IV(SIGMATUAE): 

-- 

NO. 

c::. 
TAINERS 

~lzIzlrlrlrl I !r !! 

1 AELmQun~to mv (St6tt~TttRE): 1 DATE /TIME: 1 RECEIVED BV’(SIGllATURL): 

DATE / fwE: AECLIVED Brf StGMATUAE): RELlM)UlSHED IT (WWATUIIL): DATE / mt: RECEIVED W(SIGMATURt 1: 

RtllNQUlSHED BY (SffiNAlURC): 



SAMPLE LOG SHEETS TO SUPPORT 

TYPICAL FACILITY PESTICIDE CONCENTRATlONS 



SOIL 8 SEDIMENT SAMPLE LOG SHEET 

Paae of 

Project Site Name: 
Project No.: 

C.O.C. No.: 

fl Sediment Type of Sample: 
(j Other: >[h Low Concentration 
0 QA Sample Type: 0 High Concentration 

UAB SAMPLE DATA: ..: -_ .: 

ate: 4/u 144 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

ime: ’ /d/S 
O--(.&l- -yzi.z- 

ionitor Reading (ppm): - 

OMPOSITE SAMPLE DATA: 



I 

SOIL 8 SEDIMENT SAMPLE LOG SHEET 

c 

c 

7 

h 

L 

C 

C 

hr 

k 

(f 

S 

0 Sediment 
0 Other: 
0 QA Sample Type: 

iRAB SAMPLE DATA: 

-T pe of Sample: 

& Low Concentration 
0 High Concentration 

bate: lime Depth I Color Description (Sand, Silt, Clay. Moisture. etc.) 

I I 

AMPLE COLLECTION 1NFORMATlON: 

Analysis 

‘PAPS , TZL Paa;t 

I 

T 
Container Requirements Collected 1 1 Other 

I- lb67 I/ I 

Project Site Name: 
Project No.: 

e &ace Soil 
fl Subsurface Soil 

LLnAL&M Sample ID No.: 
I 

73q cc 
P\x-or-Ss- o\c 

Sample Location: /Ja-at-ss Iru 
Sampled By: CSG 

- 

C.O.C. No.: 002~ I 

I 
BSERVATIONS I NOTES: 

rcle if Applicable: 

MSlMSD Duplicate ID No.: 



A-13 

MONITORING WELL INSTALLATION RECORDS 
(SCDHEC FORMS) 



Distance and Direction from Road Intersections: 

Street Address 8 City of Well Location: 

Sketch Map: 

2. CUTTING SAMPLES: 0 Yes LdNo 

Geophysical Logs: 

f 
:.. 
i? 

-South Wrolincr- 

DHEC 
Water Well Record 

Ground Water Protection Division 
DaubmtdHamlMdt~ 2600 Bull Street, Columbia, SC 29201, (603) 734-5331 

I. LOCATION OF WELL tic&p pa=(s ISLAhlD 

5. WELL DEPTH (completed) Date Started: 7 /q 

lb.0 
1 ci8 

n Date Completed: 7 19 /‘is 

6. 0 Mud Rotary 0 Jetted ’ cd Bored 0 Dug 
q Air Rotary 0 Driven Cl Cable tool 0 Other 

7. USE 
0 Domestic q Public Supply-Permit No. 0 Industry 
0 Irrigation 0 ir Conditioning 
0 Test Well G/ Monitor Well 

0 Commercial 
, 0 

6. CASING: ti(Threaded 0 Welded 1 

Diem.: z* 
Type: dPVC I 

Height: Above/Below 
0 Galvanized Surface- 3.0 ft. _ 

Cl Steel 0 Other Weight Ibs./ft. 
z in. to b.0 ft. depth Drive Shoe? 0 Yes &No 

in. to -ft. depth 

9. SCREEN: 

Type: PVC Diam.: 2’ 
Slot/Gauge: l OtQ 
Set Between: Lb.0 

Length: 10 -0’ 
hand 6.0 ft. NOTE: MULTIPLE SCREENS 
ft. and - 

Sic,. .: Analysis 0 Yes (please enclose) 
fttNIJSE SECOND SHEET 

10. . TIC WATER LEVEL 
4.0 ft. below land surface after 24 hours 

11.1 IPING LEVEL Below Lend Surface. 

It after - hrs. Pumping G.P.M. 

Pumping Test: 0 Yes (please enclose) 0 No 

Yield: 

12. WATER QUALITY 

Chemical Analysis 0 Yes 0 No Bacterial Analysis 0 Yes 0 No 
Please enclose lab results. 

13. ARTIFICIAL FILTER (gravel pack) dyes 0 No 

Installed from ib.0 ft. to J*o ft. 
Effective size Uniformity Coefficient 

14. WELLGROUTED? dyes 0 No I 
Neat Cement 0 Sand Cement 0 Concrete d Other 0 
Depth: From 2.O nt0 Www ft. 

15. NEAREST SOURCE C 4: POSSIBLE CONTAMINATION: -n- direction 

Type well disinfected 0 Yes Type: 
upon completion 0 No Amount: 

16. PUMP: Date installed: Not installed til’ 

Mfr. Name: Model No.: 
H.P. Volts - Length of drop pipe __ ft. Capaclty - gpm 
TYPE: 0 Submersible 0 Jet (shallow) 0 Turbine 

0 Jet (deep) 0 Reciprocating 0 Centrifugal 

‘~~S,WAT~RWEU’CONTRACTOR’S CERTIFICATION: This well ,was drilled under l Indicate Water Bearing Zones 

I I :a 
2 

DHEC 1903 (7193) COPY 1 MAIL TO: S. C. DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL (ADDRESS ABOVE) 

A- IF32 





Street Address 6 City of Well Location: 

Sketch Map: 

Geophysical Logs: 

~~ 
2. CUTTING SAMPLES: 0 Yes dNo 

=I+ 

l Indicate Water Bearing Zones 

n Date Comoleted: ’ 1.19 148 

6. 0 Mud Rotary 0 Jetted dBorad 0 Dug 
0 Air Rotary 0 Driven 0 Cable tool 0 Other 

7. USE 
0 Domestic 0 Public Supply-Permit No. 0 Industry 
0 Irrigation 0 

, d 
ir Conditioning 

0 Test Well Monitor Well 

8. CASING: d Threaded 0 Welded 
#I 

Diem.: s 
Type: dpVC 0 Galvanized 

zitzlo &!?t. depth z 

in. to _ ft. depth 

9. SCREEN: 

0 Commercial 
0 

Heiea~eA~IBelow s.. 
n 

Weight 
Drive Shoe? 0 Yes 060 

Ibs.tft. 

Type: p& Diam.: b 
Slotl Gauge: l Ow 

tL and &‘!’ 

5.0’ 

Set Between: 29.0 NOTE: MULTIPLE SCREENS 
ft. and - 

Sic*. .: Analysis 0 Yes (please enclose) 
(tdNlJSE SECOND SHEET 

,-South Cerolina- 

DHEC 
I. L; L,y,:#qy -.. ( 

Water Well Record 
Ground Water Protection Division 

DBcammmolnmlmmd~m- 2600 Bull Street, Columbia, SC 29201, (803) 734-5331 

1. LOCATION OF WELL MC RD ?bTt@is \sLAM\JD i;: 

Distance and Direction from Road Intersections: 

.i 

10. - TIC WATER LEVEL . 

q.0 ft. below land surface alter 24 hours 

11. PI IPING LEVEL Below Land Surface. 

n atter - hrs. Pumping G.P.M. 

Pumping Test t3 Yes (please enclose) q No 

12. WATER QUALITY 

Chemical Analysis 0 Yes 0 No Bacterial Analysis 0 Yes 0 No 
Please enclose lab results. 

13. ARTIFICIAL FILTER (gravel pack) d Yes 0 No 

Installed from 30.0 n to zz.0 n 
Effective size Uniformity Coefficient 

14. WELL GROUTED? dyes 0 No 

Neat Cement 0 Sand Cement 0 Concrete 0 Other d Bwn. a34aJ. 

Depth: From 2o.O R. to SUILWCS n 

15. NEAREST SOURCE C 7 POSSIBLE CONTAMINATION: -n- direction 

Type well disinfected 0 Yes Type: 
upon completion Cl No Amount 

16. PUMP: Date installed: Not installed B’ 

Mfr. Name: Model No.: 
H.P. Volts - Length of drop pipe - ft Capacity - gpm 
TYPE 0 Submersible q Jet (shallow) 0 Turbine 

0 Jet (deep) 0 Reciprocating 0 Centrifugal 

17; WATERWELL CONTRACTORS CERTIFICATION: This well was drilled under 
” ” mv.directlon’and this report Is true to the best of my knowfedoe and belief. .f.‘ .. 

DHEC lti3 (7/B3) COPY 1 MAIL TO: S. C. DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL (ADDRESS ABOVE) 

A- /WCC 





,-,6outh drrolinr- 

DHEC 
Water Well Record 

Ground Water Protection Division 
oamfmmldnrlmndeCanM 2600 Bull Street, Columbia, SC 29201, (803) 734-5331 

Street Address 8 City of Well Location: 

Sketch Map: 

/ 
2. CUTTING SAMPLES: 

Geophysical Logs: 

0 Yes IZf No 

(please enclose) 0 No 

l Indicate Water Bearing Zones 

5. WELL DEPTH (completed) DateStarted: 7/tC 4% 
lB.0 n. Date Completed: 7 1 IO 4v 

6. 0 Mud Rotary 0 Jetted dBOV3d Cl Dug 
0 Air Rotary 0 Driven 0 Cable tool 0 Other 

7. USE 
0 Domestic 0 Public Supply-Permit No. 0 Industry 
0 Irrigation 
0 Test Well 

6. CASING: B/Threaded 0 Welded 

Diem: G 
Type: C%VC 0 Galvanized 

0 Steel 0 Other 
74 in. to % tt. depth 

in. to - ft. depth 

9. SCREEN: 

Height: Above/Below 
Surface- 3s 
Weight 
Drive Shoe? 0 Yes ~No 

n. 
IbSAt. 

Type: PVC Diam.: 0 
Slot/Gauge: .01Q Length: m. 0 

I 

Set Between: 1s.o ft. and $.o ft. NOTE: MULTIPLE SCREENS 
- ft. and - ft, USE SECOND SHEET 

Sirs. .: Analysis 0 Yes (please enclose) d No 
-- 
10. ’ TIC WATER LEVEL 

S.0 ft. below land surface after 24 hours 

11. PI IPING LEVEL Below Land Surface. 

ft after - hn. Pumping G.P.M. 

Pumping Test Cl Yes (please enclose) 0 No 

Yield: 
1 

12. WATER QUALITY 

Chemical Analysis 0 Yes 0 No Bacterial Analysis Cl Yes 0 No 
Please enclose lab results. / 

13. ARTIFICIAL FILTER (gravel pack) dyes 0 No 

Installed from 18.0 n.to 6.0 
Effective size Uniformitv Coefficient 

ft. 

14. WELL GROUTED? dYes 0 No 

Neat Cement 0 Sand Cement 0 Concrete d Other 0 
Depth: From q-0 ft. t0 SWLWcF tt 

15. NEAREST SOURCE C 7 POSSIBLE CONTAMINATION: -ft.- direction 

Type well disinfected Cl Yes Type: 
upon comoletion Cl No Amount: 

16. PUMP: Date installed: Not installed 

Mfr. Name: Model No.: 
H.P. Volts - Length of drop pipe -ft. Capacity - gpm 
TYPE: 0 Submersible 0 Jet (shallow) 0 Turbine 

13 Jet (deep) 0 Reciprocating q Centrifugal 

DHEC 1903(7/93) COPY 1 MAIL To: S. C. DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL (ADDRESS ABOVE) 
,A-If% 





. ,-SouthCarolina- 
n TT li7 

5 C 
tzzzzI 

Water Well Record 
Ground Water Protection Division 

2600 Bull Street, Columbia, SC 29201.18031734-5331 

Distance and Direction from Road Intersections: 

Street Address 6 City of Well Location: 

Sketch Map: 

2. CUTTING SAMPLES: 

Geophysical Logs: 

0 Yes ti No 

1 

I I 
l Indicate Water Bearing Zones 

I 

5. WELL DEPTH (completed) Date Stz 

1% .o ft. Date Completed: 1/ Kf 1 q8 
6. 0 Mud Rotary 0 Jetted dBored 0 Dug 

Cl Air Rotary 0 Driven D Cable tool 0 Other 

7. USE: 
0 Domestic 0 Public Supply-Permit No. D Industry 
0 lrrigatlon ,Bp” 0 ‘r Conditioning 0 Commercial 
0 Test Well Monitor Well 0 

8. CASING: dThreaded 0 Welded 1 

0 Steel Cl Other 
21 in. to s.0 ft. depth !ry?ihoe? 

Ibs.lR. 
0 Yes t?f%o 

in. to -ft. depth 

Type: WC Diam.: ‘$ 
Slot/Gauge: *Ol” Length: tO*O’ 
Set Between: rB.o ft. and _8.0 ft. NOTE: MULTIPLE SCREENS 

ft and - ft. , USE SECONDSHEET 
Sir.. .: Analysis 0 Yes (please enclose) ~No 

- -. i 
10. . TIC WATER LEVEL 

8.0 ft. below land surface after 24 hours 

11. Pa IPING LEVEL Below Land Surface. 

n after - hrs. Pumping 

Pumping Test: 0 Yes (please enclose) q No 
Yield: 

12. WATER OUALflY 

G.P.M. 

Chemical Analysis 0 Yes q No Bacterial Analysis 0 Yes 0 No 
Please enclose lab results. I 

13. ARTIFICIAL FILTER (gravel pack) dyes 0 No 

Installed from 13 -0 nt0 Lo ft. 
Effective size Uniformity Coefficient 

14. WELLGROUTED? dyes 0 No I 
Neat Cement 0 Sand Cement 0 Concrete 
Depth: From v-0 

&tht; 0 
ft. to 5 ft. 

15. NEAREST SOURCE C ;r POSSIBLE CONTAMINATION: -ft.- direction 

Type well disinfected 0 Yes Type: 
upon completion 0 No Amount 

/ 
16. PUMP: Date installed: ~ Not installed Ef 

Mfr. Name: Model No.: 
H.P. Volts - Length 01 drop pipe -R Capacity - gpm 
TYPE 0 Submersible 0 Jet (shallow) 0 Turbine 

q Jet (deep) 0 Reciprocating 0 Centrifugal 

..~il~~~W~TER,WELL“CONTRACTOR’S CERTIFICATION: Thls well w?s drilled under 
Is true to the . . :.’ best of my know1 ,,-. “,;:c ,.,y,-;- 

DHEC 1903 (7193) COPY 1 MAIL TO: S.C. DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL (ADDRESS ABOVE) 

/“( - f9% 





APPENDIX B 

SLUG TEST CALCULATIONS, TIDAL STUDY RESULTS, AND 
PHYSIOGRAPHIC PROVINCES OF SOUTH CAROLINA 

B-l SLUG TEST CALCULATIONS 
B-2 TIDAL STUDY RESULTS 
B-3 PHYSIOGRAPHIC PROVINCES OF SOUTH CAROLINA 
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SLUG TEST CALCULATIONS 



CALCULATION WORKSHEET 0IdWN0.16116(01-01) PAGE OF- 

.- 

. 

r --7 

LIENT JOB NUMBER 

73qy 
uarEcpA,&3- mu-o/ Lq #&&Ts~ 

@lAWIF NUMBER 

APPROVED BY DATE 

8-l 



HYDRAULIC’ CONDUCTIVITY TESTING DATA SHEE 

e-C’7 NAME . .~&~,..ih?&..&bd . . . . . . . . . . . . . . . . . . ..*..........y WU/KRINC Nd&:.%??% 

PROJECT NQ: . ..3-Lt . . ...*.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . GEasIIsT: 

.A%.! . . . . . . . . . . . . . 

. .!?!!..DAm.Q.* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - -- 

W,L DIAM- SaEm ‘kiH/Dml+ .lQ!/.lh.ti...: . . . . . . . ‘IESI 

STAiIC WATm LEm (D@h/owf&): ,...... 

TEST ‘IWE (Rlshg/Fdthg/Contt Had). 

UETHDO OF INDUCING WATER EW. 

REFERENCE PT. FDR m MEAS (lop 
. 

P Indkoto % 
Ddh6namrina 



, , I 

, I. 
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CALCULATION WORKSHEET 06r NO. rmtrp~ol) 1 PAGE OF 7 

:LIENT JOB NUMBER 

iUBJECT 

fkm3- VnAmz ~hkq &d T esr 

_- 

* DRAWING NUMBER -4 

APPROVED BY DATE 



HYDRAULIC CONDUCTIVITY TESTING DATA SHEET 

WELL DIAMEIER ................. 

.............. 

UEl’li~ of INWQNG WATER 

............... 



lo 

0. 9 

6, 7 

t. iL b 



- 

LIENT JOB NUMBER 

94 
UBJECT 

DRAWING NUMBER 

APPROVED BY DATE 



HYDRAULIC CONDUCTIVITY TESTING DATA SHEE 

9 
. 

........ 
&d.R$. CHECKED: 2swL.r ................ 

mc2...., . PACE .L..oF .A.. .... 

RmERliNcE PT. FDR ,wL MEAS, (Top of Q&lg# Tmnsducw, .tc>C:..fK..,Td.M* . . . . . . . . . . . . ..I . . . . . . . . . 

4. Indiitr WL 
apthonomhq 

. ................................................ 
---. 

. ................................................ 

. ................................................ 

................................................. 

. ................................................ 

. ................................................ 
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CALCULATION WORKSHEET OtdwNo.1911o(01-91) 

CLIENT 

I JoBNUMBER -7 39 (/ 

PAGE OF- 

APPROVED BY DATE 



HYDRAUk CONDUCTIVITY TESTING DATA SHEE 



-- 

2. 

1. I I , 





R-26 
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CALCULATION WORKSHEET 0d.1 No. 19116 (01-61) PAGE OF 

CLIENT JOB NUMBER 
.- 

Sl 

2-q _ qy APPROVED BY DATE 



HYDRAULIC CONDUCTIVITY TESTING DATA SHEE’ 

UEIHCO OF INDUCING WATER 

P Indllto SW 
Dqth on lkorirp 



D. 7 

I ! ’ ! ! ! ! ! 1 ! ! : ! , I , ! ’ ! 1 I ! ! I ’ 



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

13-32 



n-33 







B-2 

TIDAL STUDY RESULTS 

- 



6.7 

Tidal Study Conducted at Site 3 on September 9 - 10, 1998 
Water Level as a Function of Time for PAI-03-MW-01(S) 

7.2 

7.3 
10:58:04 12:43:04 14:28:04 16:13:04 17:58:04 19:43:04 21:28:04 23:13:04 0:58:04 2:43:04 4:28:04 6:13:04 7:58:04 9:43:04 11:28:04 

919198 919198 919198 919198 919198 919198 919198 919198 9/l 0198 9110198 9/l 0198 9110198 9llOl98 9110198 9110198 

time (hours) 
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10.35 

Tidal Study Conducted at Site 3 on September 9 - IO,1998 
Water Level as a Function of Time for PAI-03-MW-04(S) 

9:57:08 11:45:08 13:33:08 15:21:08 17:09:08 18:57:08 20:45:08 22:33:08 0:21:08 2:09:08 3:57:08 5:45:08 7:33:08 9:21:08 11:09:08 
919198 919198 g/9/98 919198 919198 9i9l98 919198 919198 9/l 0198 9110198 9/l 0198 9/l O/98 9/l O/98 9110198 9/l 0198 

time (hours) 



Tidal Study Cunducted at Site 3 on September 9 - 1,1998 
Water Level as a Function of Time for Control Point at Westernmost Shrimp Station in Pond 

North of Causeway 

2.6 

2.65 

2.8 

2.85 
11:17:13 13:02:13 14:47:13 16:32:13 18:17:13 20:02:13 21:47:13 23:32:13 1:17:13 3:02:13 4:47:13 6:32:13 ,8:17:13 10:02:13 11:47:13 

919198 919198 919198 919198 919198 919198 919198 919198 9110198 9110198 9110198 9110198 9110198 9110198 9110198 

time (hours) 



3 c .- 
I: 

. 
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Tidal Study conducted at Site 3 on September 9 - 10, 1998 
Water Level as a Fu.nction of Time for Control Point at Archer’s Creek Bridge 

6 

8 

10 

14 

16 

18 

9:24:33 11:06:33 12:48:33 14:30:33 16:12:33 17:54:33 19:36:33 21:18:33 23:00:33 0:42:33 2:24:33 4:06:33 5:48:33 7:30:33 9:12:33 10:54:33 
919198 919198 919198 919198 919198 919198 919198 919198 919198 9110198 9/l 0198 9/l 0198 9/l O/98 9/l 0198 9/l 0198 9/l 0198 

time (hours) 

c c, II c Ill 
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P 

2.5 

2.7 

2.9 

3.1 

3 
z 3.3 

B _- 
2 3.5 
s 
Q) 

s 
j 3.7 

3 

3.9 

4.1 

4.3 

4.5 

8: 
9 

Tidal Study Conducted at Site 3 on September 9 - IO,1998 
Water Level as a Function of Time for Control Well PAI-01-MW-06(D) 

24~10 10:15:10 12:06:10 13:57:10 15:48:10 17:39:10 19:30:10 21:21:10 23:12:10 1:03:10 2:54:10 4:45:10 6:36:10 8:27:10 10:18:10 

II9198 919198 919198 919198 919198 919198 919198 919198 919198 9/l 0198 9110198 9110198 9/l O/98 9110198 9110198 
.' 

time (hours) 
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PHYSIOGRAPHIC PROVINCES OF SOUTH CAROLINA 



1 Z/82/9/ ttP 
I 
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.J 

NORTH CAROLINA 

-.w.-.-.-,-.-.- 

0 
AmANTA 

ATLANTIC OCEAN 

9 40 ----- PHYSIOGRAPHIC REGION 
BOUNDARY’ 

!XXLE IN MILES -.-a-*-*- STATE BOUNDARY 

PHYSIOU?APHIC PROVINCES CX SOUM CAROLINA 

SITE 3 - CAUSEWAY LANDFILL 
MCRD PARRIS ISLAND, SOUTH CAROLINA 



APPENDIX C 

ANALYTICAL DATA 

C-l BACKGROUND DATA 
C-2 SEDIMENT (1998 DATA) 
C-3 GROUNDWATER 
C-4 SURFACE WATER 
C-5 SURFACE SOIL 
C-6 SEDIMENT (1999 DATA) 

4 
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BACKGROUND DATA 
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PARRIS ISLAND 

BACKGROUND SURFACE SOIL -ANALYTICAL DATABASE 

SAMPLE NUMBER: PAI-Ol-SS-NH-01 

COLLECTION DATE: 06/01/98 

LOCATION: PAI-Ol-SSMH 

SAMPLE DEPTH: 0.0.1.u 

PAI-01-SS-002-01 

O&U1198 

PAI-Ol-SS-002 

0.0 - 1.u 

PAL01-SSM)3-01 PALlo-SS-015-01 PAI-lo-ss-016-01 PALlO-SS-Ol7-ol 

061oll98 09m96 o!xw96 09lo?3/96 II 

PAL01-SW?3 PALlo-SS-015 PAI-IO-SS-016 PAI-lo-SS-017 

0.0 - 1.0 o.o- 1.u o.o- 10 oo-l.cr 

VOLATILES @g/kg) 

VINYL CHLORIDE 

XYLENES, TOTAL 
I 7u I 8U I 7u I 4u I 4u I 4u I 

7u 8U 7u 4u 4u 4u 

SEMIVOLATILES 



“‘I 

1 
1 

PARRIS ISLAND 

BACKGROUND SURFACE SOIL - ANALYTICAL DATABASE 

PAI-OI-SS-001-01 PAI-Ol-SS-002-01 PAI-0%SS-003-01 PALIO-SS-O15-01 PALIO-SS-016-01 

CGiIlB6 O6fW98 !WQ?l96 09.m.!% om9l98 

PAM-SS-001 PALOl-SS-002 PAI-0%SS-003 PAI-IO-SS-015 PAI-IO-SS-016 

0.0 - 1.0 0.0 - 1.0 00-1.0 o.o- 1.u 0.0 - 1 .u 

“) 

r SAMPLE NUMBER: 

COLLECTION DATE: 

LOCATION: 

SAMPLE DEPTH: 

SEMIVOLATILES @g/kg) 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,l)PERYLENE 

BENZO(K)FLUORANTHENE 

BlS(2-CHLOROETHOXY)METHANE 

BlS(2-CHLOROETHYL)ETHER 

BlS(2-ETHYLHEXYL)PHTHAlATE 

BUTYLBENZYL PHTHALATE 

CARBAZOLE 

CHRYSENE 

Dl-N-BUNL PHTHAlATE 

DI-N-OCNL PHTHALATE 

DlBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

PALIO-SS-017-01 

09m9/96 II . 

PAI-IO-WI17 

0.0 _ l.u I I 

380 U 

380 U 

380 U 

360 U 

360 U 

360 u 

360 U 

360 U 

360 U 

360 u 

360U 

I 
.I 

380 u I 
360 U 

i ~-- 

360 u 

360 U 

360 u 

360 u 

360 U 

360 U 

360 U 

360 u 

3 



PARRIS ISLAND 

BACKGROUND SURFACE SOIL - ANALYTICAL DATABASE 

SAMPLENUMBER: PAI-OI-SS-@ll-Ol PAL01-SS-002-01 PALOl-SS-003-01 PALIO-SS-015-01 PALlo-SS-O16-01 PAI-lo-SS-O17-01 

COLLECTION DATE: 06/01/98 06k-MKl O6lOll96 09/m/96 09lo9/98 09losl96 II 

LOCATION: PAI-OI-SS-001 PAL01-SSoO2 PAL01-SS-003 PALlO-SS-015 PALIO-ss-016 PALIO-SS-017 

SAMPLE DEPTH: o.o- I.0 0.0 - I.0 0.0 - 1.u 0.0 - 1.0 o.o- 1.u 0.0 - 1 (r 

SEMIVOLATILES (pg/kg) 

NITROBENZENE 340U 390 u 360 U 370 u 360 u 360 u 

PENTACHLOROPHENOL 1700 u 2000 u 1800 u 730 u 720 U 720 u 

PHENANTHRENE 35 u 39 u 36 U 370 u 360 U 360 U 

PHENOL 340U 390 u 360 U 370 u 360 U 360 u 

PYRENE 87 U 98 u 89 U 370 u 360 U 3BOU 



PARRIS ISLAND 

SAMPLENUMBER: 

COLLECTION DATE: 

LOCATION: 
SAMPLE DEPTH: 

PESTlClDESlPCBr (&kg) 
HEPTACHLOR EPOXIDE 

METHOXYCHLOR 

TOXAPHENE 

PAI-Ol-SS-001-01 

GIli 

PAI-OI-SS-001 
o.o- 1.0 

8.7 U 

87 U 

170 u 

BACKGROUND SURFACE SOIL - ANALYTICAL DATABASE 

PAI-Ol-SS-002-01 PAI-OlSS-003-01 PAI-10-S&015-01 PAI-IO-ss-016-01 

06lO1,96 o6lolm6 09lo9!%! 09rnBA 

PAI-Ol-SS-002 PACOI-SS-003 PAClO-SS-015 PAI-lo-ss-016 

o.o- l.cr 0.0 _ 10 0.0 _ I.@ o.o- 1.0' 

4.9 u 8.9 U 1.9 u 1.8 U 

49 u 89 U 19 u 18 U 

98 U 180 U 190 u 180 U 

PAI-IO-SS-017-01 

o9m9ma II 

PAI-IO-Xi-017 

oo-l(r 
I I 

18 U I 
180 U 

4750 ! 1 
1.9 u I 
0.94 I 

10.5 

0.17 u 
0.2 u *, 

322 
3.5 *r* 

0.33 u 

0.73 u I 

I 

.b 

0.5 u 

2366 

5.4 J 

326 

31.8 

0.05 

2.3 U 

182 

0.1 u 

0.43 u 

124 U 

0.19 u I I 
5.3 I 

. 5.6 

5 



PARRIS ISLAND 

BACKGROUND SEDIMENT - ANALYTICAL DATABASE 

SAMPLE NUMBER: PAI-Ol-SD-0501 PAI-OI-SD-O&01 PAI-Ol-SD-07-01 PAI-IO-SD-O16-01 PAI-lo-SD-017-01 PAI-lO-SD-Ol&Ol 

COLLECTION DATE: 05n7l98 W27198 w27l98 o9m9l% 09KW98 091W98 II 

LOCATION: PAI-OI-SD405 PAI-01-SD-006 PAI-OI-SD-007 PAI-IO-SD-016 PAI-IO-SD-017 PAI-W-SD-018 

SAMPLE DEPTH: 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 0.0 - 0.9 0.0 - 0.5 0.0 - 0.5 



SAMPLE NUMBER: 
^^. * r--r LULLCCI I ION DATE: 

LOCATION: 
SAMPLE DEPTH: 

VOLATILES @g/kg) 

VINYL CHLORIDE 
XYLENES, TOTAL 

PARRIS ISLAND 

BACKGROUND SEDIMENT - ANALYTICAL DATABASE 

PAI-OI-SD&01 . PAI-Ol-SD-06-01 PAI-Ol-SD-O7-01 PACIO-SD-016-01 PAI-lo-SD-017-01 PAI-IO-SD-018-01 

lnn7mR 05/-27/98 09KW98 0!309/98 09lO9l98 II ".,._.."" c%?7@3 

PAW-SD405 PAI-0%SD-W6 PAI-Ol-SD-007 PAI-IO-SD-016 PAI-lo-SD-017 PAI-IO-SD-018 

0.0 0.0 - - 0.3 0.0 - 0.5 0.5 0.0 - 0 5’ 0.0 - 0.5 0.0 - 0.5 

I 7u I 7u I 7u I 10 u I 18 U I 13 u I 
7u 7u 7u 10 u 18 U 13 u 

2 



PARRIS ISLAND 

BACKGROUND SEDIMENT - ANALYTICAL DATABASE 

SAMPLE NUMBER: PAI-0%SD-05-01 PAI-OI-SD-0641 PAI-Ol-SD-07-01 PAI-10-SD-016-01 PAI-lo-SD-017-01 PAI-IO-SD-ol8-01 

COLLECTION DATE: 05/27/98 05/27/98 05127198 09/09l98 OWO9l98 09m96 II 

LOCATION: PAI-OI-SD-005 PAI-OISD-0% PAI-Ol-SD-007 PAI-lo-SD-016 PAI-IO-SD-O17 PAI-IO-SD-018 

SAMPLE DEPTH: 0.0 - 0.5 0.0 - 0.5 0.0 _ 0.5 0.0 - 0.5’ 0.0 - 0.3 0.0 - 0 5 



‘I,, 

) ‘1 

PARRIS ISLAND 

BACKGROUND SEDIMENT - ANALYTICAL DATABASE 

SAMPLENUMBER: PAI-OI-SD&01 

COLLECTION DATE: 05m99 

LOCATION: PAI-Ol-SD-005 

SAMPLEDEPTH: 0.0 - 0.5 

PAI-OI-SD-06-01 

05#c??,~8 

PAI-Ol-SD-006 

0.0 - 0.5 

PAI-0%SD-07-01 

05l27l98 

PAI-0%SD-007 

0.0 - 0.5 

PAI-IO-SD-016-01 

09/09i98 

PAI-l&SD-016 

0.0 - 0.5 

PAI-IO-SD-017-01 

09/@398 

PAI-IO-SD-017 

0.0.0 5 

SEMIVOLATILES @g/kg) 
NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

45OU 4OOU 44OU 810 U 1200 u 1000 u 

2300 u 2000 u 2200 u 1600 u 2400 u 2100 u 

4BlJ 4u 22 u 810 U 1200 u ICOO u 

450U 400U 440U 810 U 1200 u 1000 u 

110 u 10 u 55 u 810 U 1200 u 1000 u 

4 



SAMPLE NUMBER: 

COLLECTION DATE: 

LOCATION: 
SAMPLE DEPTH: 

PESTlClDESlPCBs #g/kg) 
HEPTACHLOR EPOXIDE 

METHOXYCHLOR 

TOXAPHENE 

PAI-OI-SD-0501 

05R7198 

PAI-Ol-SD-005 
0.0 - 0.5’ 

11 u 

110 u 

220 u 

PARRIS ISLAND 

BACKGROUND SEDIMENT -ANALYTICAL DATABASE 

PAI-Ol-SD-0641 PAI-Ol-SD-07-01 PAI-lo-SD-O16-01 PAI-IO-SD-017-01 PAI-IO-SD-018-01 

w27198 05/27/98 o9lo9l98 o9lo9l96 0!9Ci998 II 

PAI-Ol-SD-006 PAIWSD-CKV PAI-lo-SD-016 PAI-lo-SD-017 PAI-IO-SD-018 

0.0 - 0.5 0.0 - 0.5’ 0.0 - 0.5 0.0 - 0.3 0.0 - 0.5 

0.99 u 11 u 4.1 u 6.1 U 5.3 u 
9.9 u 110 u 41 u 61 U 53 u 
20 u 220 u 410 u 610 U 530 u 

MISCELLANEOUS PARAMETERS () 

ACID VOLATILE SULFIDE (UMOLUG) 1 I I I 7.9 I 16 I 13 I TOTAL ORGANIC CARBON (%) ! 0.47 0.2 0.23 U 2.8 3 2.7 I 

5 
c 



PARRIS ISLAND 

BACKGROUND UNFILTERED SURFACE WATFR - ANALYTICAL DATABASE 

SAMPLE NUMBER: PAI-Ol-SW-@ 

r-n’ ’ CPT!ON D,ATE: ““LLLY 0527i98 

LOCATION: PAI-Ol-SW-O!i 

PACOI-SW-06 
05t27fQ8 
PAI-Ol-SW-06 

PAI-Ol-SW-07 
o!if27t98 
PAI-OISW-07 

PAI-IO-SW-016-01 

09llOl98 
PAI-Ol-SW-016 

PAI-IO-SW-017-01 

09/1oKltl 
p~~-ol-~~-(jl~ 

PAI-lo-SW-016-01 

09/10/9a II 
PAt-oi-SW-016 



PARRIS ISLAND 

BACKGROUND UNFILTERED SURFACE WATER -ANALYTICAL DATABASE 

SAMPLE NUMBER: PAI-OI-SW-06 

COLLECTION DATE: O!iQ7/98 

LOCATION: PAI-Ol-SW-O!i 

PAI-OI-SW-06 

05R7i98 
PAI-0%SW-06 

PAI-01-SW-07 

05/27/98 
PAI-Ol-SW-07 

PAI-10-SW-016-01 

09/10/98 
PAIJII-SW-016 

PAI-IO-SW-017-01 

09/101?38 
PAI-Ol-SW-017 

PAI-IO-SW-018-01 

09/10/98 II 
PAI-OI-SW-018 



PARRIS ISLAND 

BACKGROUND UNFILTERED SURFACE WATFR -ANALYTICAL DATABASE 

SAMPLE NUMBER: PAI-0%SW-06 

Pnl I EPT!C)N “,A.TE: ffil27t98 “YLLL” 
LOCATION: PAI-OI-SW-05 

PAI-0%SW-06 

05/27/98 
PACOl-SW-06 

PAI-Ol-SW-07 

O!Y27198 
PAI-Ol-SW-07 

PACIO-SW-016-01 

09/10/98 
PAI-Ol-SW-016 

PAI-IO-SW-017-01 
09/10/98 
PAI-OI-SW-017 

PAI-IO-SW-018-01 

09110198 II 
PAI-Ol-SW-018 



PARRIS ISLAND 

BACKGROUND UNFILTERED SURFACE WATFR -ANALYTICAL DATABASE 

SAMPLE NUMBER: PAI-0%SW-05 PAI-OI-SW46 PAI-Ol-SW-07 PAI-IO-SW-01601 PAI-IO-SW-017-01 PAI-IO-SW4lEOl 

COLLECTION DATE: O!x7/98 05127198 05/27/98 09/10/98 0!3/10+‘98 09/10/98 II 

LOCATION: PAI4lSW-05 PAI-OISW-06 PAI-OI-SW-07 PAI-Ol-SW-016 PAI-01SW017 PAI-OI-SW-018 



PARRIS ISLAND 

BACKGROUND UNFILTERED SURFACE WATFR -ANALYTICAL DATABASE 

SAMPLE NUMBER: PAI-OI-SW-06 
COLLECTION DATE: nm-my “.nL,I ” 

LOCATION: PAI-OI-SW-05 

PAlOl-SW-06 
05.998 
PAI-0%SW-06 

PAI-Of-SW-07 
05/77/98 
PAI-0%SW-07 

PAI-IO-SW-016-01 PAI-IO-SW-017-01 PAI-10-sw-0184l1 
09/10/98 09/10/98 09/10/98 II 
PAI-Ol-SW-016 PAI-OI-SW-017 PAI-OI-SW-018 

INORGANICS @g/L) 
ALUMINUM 172 U 316 U 160 U 968 1490 6560 

ANTIMONY 1.6 u 1.7 u 1.7 u 19 u 19 u 19 u 

ARSENIC 2u 2u 2u 4.5 u 4.5 u 7.9 

BARIUM 12.7 13.1 12.2 23.7 24.6 29 

BERYLLIUM 0.2 u . 0.2 u 0.2 u 0.4 u 0.6 U 0.6 U 

CADMIUM 0.3 u 0.3 u 0.3 u 2u 2u 2u 

CALCIUM 249000 241000 244000 392ooo 393ooo 392cloa 

CHROMIUM 0.7 u 0.7 u 0.7 u 20.2 23.5 22.6 

COBALT 0.6 U 0.6 U 0.6 U 3.7 u 3.3 u 3.3 u 

COPPER 2.6 U 3.2 U 3.6 U 4.7 4.7 6.7 

CYANIDE 10 u 10 u 10 u 20 u 20 u 20 u 

IRON 16.6 u 248 33.2 U 584 885 4530 



PARRIS ISLAND 

BACKGROUND UNFILTERED SURFACE WATER - ANALYTICAL DATABASE 

SAMPiE NUMBER: PAIJXSW-05 

COLLECTION DATE: 0527t98 

LOCATION: PAL0%SW-05 

PALOlSW-05 

w27198 
PAI-OlSW-06 

PAI-Ol-SW-07 

05Q7/98 
PALOl-SW-07 

1 PALIO-SW-01601 

0 \ MISCELLANEOUS PARAMETERS (mgA) 

HARDNESS as CaC03 3520 3400 3420 6300 6300 6300 

SALININ (PSU) 24.6 J 24.5 J 

TOTAL ORGANIC CARBON 6.8 5lJ 5U 3.6 2.4 2.6 
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PARRIS ISLAND 

BACKGROUND FILTERED SURFACE WATEP -ANALYTICAL DATABASE 

1 SAMPLE NUMBER: 1 PAI-OI-SW&F 1 PAI-OI-SW46-F I 
COLLECTION DATE: 
LOCATION: 

I tuTn7nn “IIL~~“” 
PAI-OI-SW-06 

I offm8 
PAI-Ol-SW-06 

I I I 

INORGANICS (PgA) 

ALUMlNUM 57.5 u 66.6 U 

ANTIMONY 1.8 U 1.7 u 

ARSENIC 2u 2u 

BARIUM 233 234 

BERYLLIUM 0.2 u 0.2 u 

CADMIUM 0.3 u 0.3 u 

CALCIUM I 249ooo I 2!54ooo 

CHROMIUM 0.7 u 0.7 u 

’ COBALT ! 0.6 U j 0.6 U 

MERCURY 0.1 u 0.1 u 

NICKEL 1 u 1 u 

POTASSIUM 473ooo 492000 

SELENIUM 1.7 u 1.7 u 

SILVER 0.6 U 0.6 U 

SODIUM 6150000 6110000 

THALLIUM 1.6 U 1.6 U 

VANADIUM I 0.5 u .I 0.5 u 

ZINC 58.6 86.7 

PAI-Ol-SW-07-F PACIO-SW-016-01-F PAI-IO-SW-017-01-F PAI-IO-SW-018-01-F 

05i27198 09/10/98 09/10/98 09/1O/?I8 II 
PAI-OI-SW-07 

I 
PAI-IO-SW-016 

I 

PAI-IO-SW-017 

I 

PAI-IO-SW-018 

I 

1 



c-2 

SEDIMENT (1998 DATA) 

.- 



PARRES ISLAND 
SITE 03 

SEDIMENT - ANALYTICAL DATABASE 

SAMPLE NUMBER: PAW-SD-OO9-01 PAI-03SD-010-01 PAI-0%SD-01 I-01 PAI-0%SD-O12-01 PAC03-SD-012-02 

I 

COLLECTION &ATE: ll!xw98 o5m98 OW1l9E OW/98 05W98 

LOCATION: 

SAMPLE DEPTH: I 

PAI-SD-09 

0.0 - 0.5 I 

PAI-O3-SD-10 PAl03-SD-11 

0.0 - 0.5 0.0 - 0.5” I 

z 
PAI-03-SD-12 

0.0 - 0.5 I 

PAC03-SD-12 

0.5.1.u 

PAI-03SD-O13-01 PAI-OXD-013-OID 

OWl98 0!5/14/98 

PAI-0%SD-13 i%l-iGSD-13 

0.0 - 0.5 0.0 - 0.5 

BROMODICHLOROMETHANE 12 u 31 u 13 u 16 U 21 u 20 u 24 U 

BROMOFORM 12 u 31 u 13 u 18 U 21 u 20U 24 U 

BROMOMETHANE 12 u 31 u 13 u 18 U 21 u 20 .u 24 U 

CARBON DISULFIDE 12 u 31 u 13 u 18 UJ 21 UJ 14 J 11 J 

CARBON TETRACHLORIDE 12 u 31 u 13 u 18 U 21 u 20U 24 U 

CHLOROBENZENE 12 u 31 u 13 u 18 U 21 u 20 u 24 U 

CHLOROETHANE 12 u 31 u 13 u 18 U 21 u 20 u. 24 U 

CHLOROFORM 12 u 31 u 13 u 18 U 21 u 20 u 24 U 

CHLOROMETHANE 12 u 31 u 13 u 18 U 21 u 20U 24 U 

CIS-1,3-DICHLOROPROPENE 12 u 31. u 13 u 18 U 21 u 20 u 24 U 

DIBROMOCHLOROMETHANE 12u 31 u 13 u 18 U 21 u 2OlJ 24 U 

ETHYLBENZENE 12 u 31 u 13 u 18 U 21 u 20 u 24 U 

METHYLENE CHLORIDE 12 u 31 u 13 u 18 U 21 u 20 u 24 U 

SNRENE 12 u 31 u 13 u 18 U 21 u 20 u 24 U 

TETRACHLOROETHENE 12 u 31 u 13 u 18 U 21 u 20 u 24U 

TOLUENE 12 u 31 u 13 u 16 U 21 u 20 u 24 U 

TRANS-1 $DICHLOROPROPENE 12 u 31 u 13 u 18 U 21 u 20 u 24 U 

TRICHLOROETHENE 12 u 31 u 13 u 18 U 21 u 20 u 24 U 



PARRIS ISLAND 
SITE 03 

SEDIMENT - ANALYTICAL DATABASE 

PAMBSD-009-01 PAW-SD-OIO-01 

OX!1198 0!%1/98 

PAl-03SD-09 PAIJBSD-10 
0.0 - 0,s 0.0 - 0,s 

PAI-03SD-01101 

05&%98 

PAIJBSD-11 
0.0 - 0.5' 

PAI-03-SD-012-01 PAI-03-SD-012-02 PAI-03-SD-01301 PACO3-SD-013-0iD 

05/14/98 .05/14/98 05114B8 05114198 

PAL03-SD-12 PAl-03~SD-12 PAI-O3-SD-13 PAI-03~SD-13 

0.0 - 03 0.5- I.@ 0.0 - 0.5 0.0 - 0.5 

VOLATILES @g/kg) 

VINYL CHLORIDE I 12 u I 31 u I 13 u I 18 U I 21 u I 20U I 24 U 

XYLENES, TOTAL 12 u 31 u 13 u , 18U 21 u 20 u 24 U 



PARRIS ISLAND 
SITE 03 

SEDIMENT -ANALYTICAL DATABASE 

SAMPLE NUMBER: 

COLLECTiON DATE: 

LOCATION: 

SAMPLE DEPTH: 

SEMNOLATILES &g/kg) 

PAW-SD409-01 PAI-03~SD-010-01 

05!21.48 OSiYlSA 

PAI-SD-09 PAI-O3-SD-IO 

0.0 - 0,s 0.0 - 0,s 

PAI-03.SD-01 l-01 

05m98 

PAI-03-SD-11 

0 0 - 0.s 

PAI-03-SD-012-01 

05/l 4f38 

PAI-03-SD-12 

0.0 - OS 

PAI-03-SD-012-02 

05/14/98 

PAI-03-SD-12 

0.5 - 1 (Y 

PAI-03-SD-013-01 1 PAI-03-SD-OKWID 

05/14/98 I 05114f98 

PAI-03-SD-13 

0.0 - 0.9 I 

PAI-03-SD-13 

0.0 - 0 5 

ACENAPHTHENE 1600 U 2500 U 1500 u 1700 u 3500 u 12W u 1200 u 

1 ACENAPHTHYLENE 780 u 1200 u 750 u 870 U 1700 u 580 U 580 u 

j ANTHRACENE 31 u 50 u 30 u 35 u 70 u 23 U 23 U 

~ BENZO(A)ANTHRACENE 78 U 120 u 74 J 67 U 170 u 58 U 58 U 

1 BENZO(A)PYRENE 78 U 120 u 92 87 U 170 u 58 U 58 U 

BENZ,O(B)FLUORANTHENE 16 J 5OU 90 ’ 26 J 70 u 23 U 23 U 

BENZO(G,H,I)PERYLENE 120 u 200 u 120 p 140 u 280 u 92 u 92 u 

BENZO(K)FLUORANTHENE 31 u 50 u 34 35 u 70 u 23U 23 U 

BIS(ZCHLOROETHOXY)METHANE 620 U loo0 u 600 U 690 U 700 u 950 u 920 u 

BlS(2-CHLOROETHYL)ETHER 620 U IOOOU 600 U 690 U 700 u XiOU 920 u 

BlS(2-ETHYLHEXYL)PHTHALATE 620 U loo0 u 600 U 690 U 700 u 950 u 920 u 

BUNLBENZYL PHTHALATE 620 U IOOOU 600 U 890 U 7WU 95ou 920 u 

CARBAZOLE 620 U IOOOU 600 U 690 U 700 u %OU 920 u 

CHRYSENE 78 U 120 u 160 66 J 170 u 29 J 58 U 

DI-N-BUNL PHTHALATE 620 U loo0 u 600U 690 U 700 u %OU 920 u 

DI-N-OCNL PHTHALATE 620 U loo0 u 600 U 6WU 700 u XIOU 920 u 

DlBENZO(A,H)ANTHRACENE 310 u 500 u 300 u 350 u 700 u 230 u 230 u 

DIBENZOFURAN 620 U loo0 u 600 U 690 U 700 u %OU 920 u 

DIETHYL PHTHAIATE 620 U 1WOU 600 U 690 U 700 u %OU 920 u 

DIMETHYL PHTHALATE 620 U low u 6W U 690 U 700 u 95oU 920 u 

FLUORANTHENE 78 U 120 u 150 80 J 170 u 58 U 58 U 

FLUORENE 180 u 250 u 150 u 170 u 350 u 120 u 120 u 

HEXACHLOROBENZENE 620 U low u 600 U 690 U 700 u 950 u 920 u 

HEXACHLOROBUTADIENE 620 U IOOOU 600 U 690 U 700 u 950 u 920 u 

HEXACHLOROCYCLOPENTADIENE 620 U IWO u 600 U 690 U 7wu 950 u 920 u 

HEXACHLOROETHANE 620 U loo0 u 600 U 690 U 700 u 950 u 920 u 

INDENO(1,2,3XD)PYRENE 78 U 120 u 57 J 87 U 170 u 58 U 58 U 

ISOPHORONE 620 U loo0 u 600 U 690 U 700 u 950 u 920 u 

N-NITROSO-DI-N-PROPYLAMINE 620 U IOOOU 600 U 690 U 700 u 950 u 920 u 

N-NITROSODIPHENYLAMINE 620 U IOOOU 800 U 690 U 700 u 95oU 920 u 

NAPHTHALENE 780 U 1200 u 750 u 870 U 1700 u 580 u 580 U 

3 



PARRIS ISLAND 
SITE 03 

SEDIMENT - ANALYTICAL DATABASE 

1 SAMPLE NUMBER: 1 PAI-03-SD409-01 I ~~1-03~SD-OI i-01 IPAl-03-SD-01242 1 PAI-03-SD-01341 1 PAI-03-SDJWQID 

COLLECTION DATE: 

LOCATION: 
SAMPLE DEPTH: 

0Wlt98 

PAl-03-SD-09 

0.0 -0s 

05/21/98 

PAI-03-SD-10 

0.0 - 0,s 

05/21/98 

PAI-03-SD-1 I’ 

0.0 - 0.5 

05114198 

PAI-0%SD-12 

0.0 - 0,s 

05/14/98 

PAI-03~SD-12 

0.5 - 1.u 

05/14/98 

PAI-0~SD-13 

0.0 - 0.5 

0914198 

PAI-03-SD-13 

0.0 - 0.5 

SEMRKUATILES @g/kg) 

NITROBENZENE 620 U low u 600 U 690 U 700 u 950 u 920 u 

PENTACHLOROPHENOL 3100 u 5100 u 3OW u 3400 u 3500 u 4700 u 4BOOU 

PHENANTHRENE 62 U loo u 29 J 69 U 140 u 46U 46U 

PHENOL 620 U IOOOU 600 U 690 U 700 u !35OU 920 u 

PYRENE 160 u ’ 250 u 140 J 170 u 350 u 120 u 120 u 



PARRIS ISLAND 
SITE 03 

SEDIMENT - ANALYTICAL DATABASE 

PAI-03-SD-009-01 PAW-SD-010-01 PAI-03SD-011-01 PAI-03-SD-012-01 PAI-0%SD-012-02 PAI-03SD-013-01 PAI-03-SD-013-OlD 

f..-rn iEi!;D-lO /;i;D-11 if;D.l2 i;;D-l2 i f:D-13 i !zD-l3 / 

' SAMPLENUMBER: 

COLLECTION DATE: 

LOCATION: 

SAMPLE DEPTH: 

PESTICIDEWCBs &g/kg) 

HEPTACHLOR EPOXIDE 15 u 25 U 15 u 17 u 18 u 24 u 23 u 

METHOXYCHLOR 150 u 250 u 150 u 170 u 180 u 240 u 230 U 

TOXAPHENE 310 u 510 u 300U 34OU 360 U 470 u 460 u 

INORGANICS (mgkg) 

CALCIUM 6380 32600 067 5580 2680 1750 1430 .J” 

CHROMIUM 5.6 17 15.9 35.1 37.5 26.6 26.1 d;? 
COBALT 0.11 1.2 1.3 3.6 4 2.9 2.9 ..;- 

COPPER 3 13.1 10.9 20.5 20.7 16.4 16.6 

CYANIDE 0.6 U 1.4 u 0.7 u 0.63 UJ 0.72 UJ 0.91 UJ 1.4 UJ 

IRON 3420 13600 6420 18600 20400 16000 15900 

LEAD 12.9 39 44 24.1 23 . 19.4 20.4 

MAGNESIUM 267 654 2330 5160 silo 4270 4230 

MANGANESE 28 79.2 62.4 103 141 9u.5 a7 

MERCURY 0.04 u 0.07 u 0.04 u 0.05 u 0.05 u 0.05 u 0.05 u 

NICKEL 0.59 4.5 3 9.6 9.6 6.4 6.5 

POTASSIUM 170 399 1380 3340 3460 2850 2660 

SELENIUM 0.32 0.42 U 0.41 0.48 u 0.82 u 0.86 U 0.99 u 

SILVER 0.09 u 0.15 u 0.09 u 0.11 u 0.11 u 0.14 u 0.14 u 

SODIUM 377 664 5770 8340 9840 13400 12600 

THALLIUM 0.25 U 0.39 u 0.24 U 0.29 u 0.3 u 0.36 U 0.39 u 

VANADIUM 7.5 17.8 20.8 43 46.5 34.0 35.9 

ZINC 19.2 54.3 32.9 54.1 50.1 36.3 37.4 

MISCELLANEOUS PARAMETERS @@kg) 

HEXAVALENT CHROMIUM I I 2.4 U I I I I I 

TOTAL ORGANIC CARBON (%) 1 1.3 



PARRIS ISLAND 
SITE 03 

SEDIMENT - ANALYTICAL DATABASE 

SAMPLE NUMBER: PAL03-SD-W-01 

COLLECTION DATE: WZll98 

LOCATION: PAW-SD-09 

SAMPLE DEPTH: 0.0 - 0.5 

PAL05SD-010-01 

05R1198 

PAL03-SD-10 

0.0 - 0.5 

PAI-o3-SD-Oil-01 

0!221/98 

PAI-O3-SD-11 

0.0 - 0.5 

PAMU-SD412-01 

05/14/98 . 

PAl-O3-SD-12 

0.0 - 03 

PAl-03~SD-012-02 

ClW4/98 

PAL03-SD-12 

0.5- 1.0 

MISCELLANEOUS PARAMETERS () 

1 PAM+-SD-O13-01 1 PAL03-SD-Ol3-OlD 1 

TOTAL ORGANIC CARBON (96) 1 1.8 ! 1 2.3 1 ! I ! 1 
GENERAL CHEMISTRY (unltlers) 

PH I 7 ! ! 6.8 ! 8 ! I I 1 
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PARRIS ISLAND 
SITE 03 

SEDIMENT - ANALYTICAL DATABASE 

SAMPLE NUMBER: PALO3-SD-01401 
^^. . m-m... 
LULLCL I ION DiiTE: o5w4i39 

LOCATION: PAI-03~SD-14 

SAMPLE DEPTH: 00-0.5 

PAI-03~SD-01501 

a1 4m 

PAL0%SD-15 

0.0 - 0.5 

PAM%SD-O16-01 

0!#&98 

PAI-O33D-16 

0.0 - 0.5 

PALOXD-Ol7-01 

0314l% 

PAL03-SD-17 

0.0 - 0.5 

PAL03-SD-018-01 

OW6% 

PACO3-SD-16 

0.0 - 0.5 

PACO3-SD-019-01 

0%1&c% 

PAL03-SD-19 

0.0 - 0.5 

1 PAL03.SD-020-01 

VOIATILES &g/kg) 

1 ,I ,l-TRICHLOROETHANE 38U 6U 6U 8U 10 u 1ou 6U 

1 ,1,2,2-TETRACHLOROETHANE 38U 6U 6U 8U 10 u 10 u 6U 

1,1,2-TRICHLOROETHANE 38lJ 6U 6U 6U 10 u 10 u 6U 

1 ,l-DICHLOROETHANE 38U 6U 6U 6U 10 u 10 u 6U 

1 ,l-DICHLOROETHENE 38U 6U 6U 8U 10 u 10 u 8U 

1,2-DICHLOROETHANE 38U 6U 6U 8U 10 u 10 u 8U 

1 ,P-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 
2-BUTANONE 

38U 6U 6U 8U 10 u 10 u 8U 

38U 6U 6U 8U 10 u 10 u 8U 

61 6U 11 8U 10 u 12 8U 

ETHYLBENZENE 38U 6U 6U 8U 10 u 10 u 8U 

METHYLENE CHLORIDE 38 U 6U 6U 8U 10 u 10 u 8U 

SlYRENE 38U 6U 6U 8U 10 u 10 u 8U 

TETRACHLOROETHENE 36U 6U 6U 8U 10 u 10 u 8U 

TOLUENE 38U 6U 6U 8U 10 u 10 u 8U 

TRANS-1 ,3-DICHLOROPROPENE 38 U 6U 6U 8U 10 u 10 u 8U 

TRICHLOROETHENE 38 U 6U 6U 8U 10 u 10 u 8U 



, 

1 SAMPLE NUMBER: 

COLLECTION DATE: 

LOCATION: 

SAMPLE DEPTH: 

VOLATILES &g/kg) 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMNOLATILES 

PARRIS ISLAND 
SITE 03 

SEDIMENT - ANALYTICAL DATABASE 

PAW3-SD-01601 PAI-O3-SO-015-01 PAL03-SD-ol6-01 PAl-O3-SD-017-01 PAC03-SD-016-01 PAL03-SD-019.01 PAL03.SO-020-01 

05l14BB OW4l98 05/14i96 05114198 05118198 O!Nb96 05118196 

PAM&SD-14 PAI-03-SD-15 PAW-SD-16 PAI-03-SD-17 PAI-03-SD-16 PAI-SD-19 PALObSD-20 

0.0 - 0.5 0.0 - 0.3 0.0~0.5 0.0 - 0 5 0.0 - 0.5 0.0 -0s 00-0.5 

I 38U I 6U I 6U I 8U I 10 u I 10 u I 8U 

38U 6U 6U 8U 10 u 10 u 8U 



PARRIS ISLAND 
SITE 03 

SEDIMENT - ANALYTICAL DATABASE 

SAMPLENUMBER: 
_-- 

COLLECTION DA1 t: 

LOCATION: 

SAMPLE DEPTH: 

PAI-O3SD-O14-01 PAI-03-SD-015-01 

w14l98 Ki+!f98 

PAI-O3SD-14 PAI-O3-SD-15 

0.0 - 0.5 0.0 - 0.5 

PAI-03-SD-ol6-01 

091&98 

PAI-03-SD-16 

0.0 - 0.Y 

PAI-03-SD-017-01 

Nilldl9R 

PAI-03-SD-17 

00-0.5 

PAI-03-SD-016-01 

O!WlW96 

PAC03-SD-18 

0.0 - 0 9 

PAI-03.SD-019-01 

05/l&96 

PAI-03-SD-19 

00-05 

PAI-03-SD-020-01 

OWV96 

PAI-03-SD-20 

0 0 * 0.5 

SEMIVOLATILES &g/kg) 

ACENAPHTHENE 13oaou 58DU 110 u 2200 u 140 u 130 u 1200u 

ACENAPHTHYLENE 6506 U ,2QOU 57 u 1100 u 68U 63 U 6OOU 

AhlTHRACENE 260U 9.1 J 2.3 U 44U 3.8 2.5 u 24 u 

BEWO(A)ANTHRACENE 650 U 25 J 5.7 u 110 u 12 5.1 J 60U 

BENZO(A)PYRENE 650U 28 J 5.7 u 110 u 16 8.1 6DU 

BENZO(B)FLUORANTHENE 260 u 28 1.8 J 44U 15 7.6 24 u 

BEWO(G,H,I)PERYLENE low u 47 u 9.2 U 170 u 24 10 u Q6U 

BENZO(K)FLUORANTHENE 260 u 10 J 2.3 U 44U 6.5 3 24 U 

BlS(2-CHLOROETHOXY)METHANE 1100 u 460U 44OU 44OU 54OU 510 u 480U 

BlS(2XHLOROETHYL)ETHER 1100 u 460U 44OU 44OU 54OU 510 u 480 u 

BlS(2-ETHYLHEXYL)PHTHALATE 1100 u 460U 44OU 44OU 540 u 510 u 480U 



PARRIS ISLAND 
SITE 03 

SEDIMENT - ANALYTICAL DATABASE 

COLLECTION DATE: 

SEMNOLATILES (@kg) 

NITROBENZENE 1100 u 46OU 440U 44OU 540 u 510 u 480 u 

PENTACHLOROPHENOL !%lUOU 2300 u 2200 u 2200 u 2700 U 25WU 2400 u 

PHENANTHRENE 520 u 25 4.6 U 87 U 12 5.8 48U 

PHENOL 1100 u 46OU 44OU 44OU 64OlJ 510 u 480 u 

PYRENE 13uou 42 J 11 u 220 u 24 11 J 120 u 
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SAMPLE NUMBER: 

COLLECTION DATE: 

LOCATION: 
SAMPLE DEPTH: 

PESTlClDEWPCBs (@kg) 
HEPTACHLOR EPOXIDE 

METHOXYCHLOR 

TOXAPHENE 

PARRIS ISLAND 
SITE 03 

SEDIMENT -ANALYTICAL DATABASE 

PAI-03-SD-01401 PAI-03sSD-01501 PAL03sSD-016-01 PAI-O3-SD-017-01 PAL03-SD-OWL01 PAL03-SD019-01 PAL03.SD-020-01 

05114198 05/14/98 O!i/l4198 0!5/14196 05/l&96 OSW98 OWV98 

PAL03-SD-14 PACO3-SD-15 PAl-03~SD-16 PAI-03-SD-17 PAL03-SD-16 PAI-O3-SD-19 PAl-O3-SD-20 

0 0 - _ - - 0.5 0 0 - 0.5 0.0-0.5 0.0 0.5 0.0 0 5 00-0.5 0.0 0.5 

27 U 5.9 U 1.1 u 11 u 69 u 63 U WU 

270 U 59 U 11 u 110 u 690 U 630 U 600U 

530 u 120 u 23 U 210 u 1400u 1200 u 1200 u 

MISCELLANEOUS PARAMETERS (mglkg) 

HEXAVALENT CHROMIUM I I 1 UR I I I 1.2 u I I 
TOTAL ORGANIC CARBON tf/#j 0.38 



PARRIS ISLAND 
SlTE 03 

SEDIMENT - ANA&YTlCAL DATABASE 

SAMPLE NUMBER: 

COLLECTION DATE: 

LOCATION: 

SAMPLE DEPTH: 

MltiCELLANEOUS PARAMETERS () 

PAI-O3-SD-014-01 PAl-O3-SD-01501 

O5l14l96 OW4l96 

PAI-03-SD-14 PAI.O3SD-15 

0.0 - 0.5 0.0 - 0.5 

PAI-03-SD-016-01 

05114196 

PAI-03~SD-16 

0.0 _ 0.9 

PAId&SD-017-01 

05114198 

PAIM-SD-17 

o.o-0.9 

PAI-03-SD-018-01 

05IltW3 

PAI-03SD-16 

0.0 - 0 9 

PAI-03.SD-019-01 

O!i/l6/96 

PAI-03-SD-19 

0.0 - 0.5 

PAI-03.SD-020-01 

05118198 

PAI-03.SD-20 

0.0. ds 

TOTAL ORGANIC CARBON (%) I I I I I 1 t/q ! 0.26 I/ 

OENERAL CHEMISTRY (unitless) 

PH I I 7.9 ! I I 7.8 I ! 7.8 1 



SAMPLE NUMBER: PAI-03SD-O21-01 
COLLECTION DATE: 05/21/96 

LOCATION: PAI-O&SD-21 
SAMPLE DEPTH: 0.0 - 0.5 

PARRIS ISLAND 
SITE 03 

SEDIMENT - ANALYTICAL DATABASE 

PAI-03-SD-022-01 PAI-03-SD-023-01 PAI-03-SD-02601 PAI-03-SD-025-01 PAI-03-SD-026-01 PAI-03-SD-027-01 
05/l 6198 05/19/9tI 06/14/98 . 06/14/98 1X/14/98 06/15/98 

PAI-03-SD-22 PAI-03-SD-23 PAI-03-SD-24 PAI-03-SD-25 PAI-03-SD-26 PAI-03-SD-27 
0 0 - 0.5 0 0 _ 0.5 0.0 .0.5 0 0 - 0.5 0.0 0.5 - 0.0 0.5 - 

BROMODlCHLOROMETHANE 
BROMOFORM 14 u 8U 37 u 31 u 26 U 21 u 18 U 
BROMOMETHANE 14 u 8U 37 u 31 u 26 U 21 u 18 U 
CARBON DISULFIDE 14 u 8U 37 u 26 J 36 21 u 18 U 
CARBON TETRACHLORIDE 14 u 8U 37 u 31 u 26 U 21 u 18 U 
CHLOROBENZENE 14 u 8U 37 u 31 u 28 U 21 u 18 U 
CHLOROETHANE 14 u 8U 37 u 31 u 26 U 21 u 18 U 
CHLOROFORM 14 u 8U 37 u 31 u 26 U 21 u 18 U 
CHLOROMETHANE 14 u 8U 37 u 31 u 26 U 21 u 18 U 
cls-1,3-DICHLOROPROPENE 14 u 8U 37 u 31 u 26 U .21 u 18 U 
DIBROMOCHLOROMETHANE 14u 8U 37 u 31 u 26 U 21 u 18 U 
ETHYLBENZENE 14 u 8U 37 u 31 u 26 U 21 u 18 U 
METHYLENE CHLORIDE 14 u 8U 37 u 31 u 26 U 21 u 18 U 
STYRENE 14 u 8U 37 u 31 u 26 U 21 u 18 U 
TETRACHLOROETHENE 14 u 8U 37 u 31 u 26 U 21 u 18 U 

TOLUENE 14 u 8U 37 u 31 u 26 U 21 u 18 U 
TRANS-1,3-DICHLOROPROPENE 14 u 8U 37 u 31 u 26 U 21 u 18 U 

TRICHLOROETHENE 14 u 8U 37 u 31 u 26 U 21 u 18 U 

13 



PARRIS ISLAND 
SITE 03 

SEDIMENT - ANALYTICAL DATABASE 

[ SAMPLE NUMBER: 1 PAl-O3-SD-02101 1 PAl-O3-SD-022-01 1 PAI-03~SD-023-01 1 PAl-O3-SD-024-01 1 PAI-03-SD-025-01 1 PAI-03-SD-02601 1 PAI-03-SD-027-01 

COLLECTION DATE: 

LOCATION: 

SAMPLE DEPTH: 

/ z$D-21 I;:,-, ( i%D-23 li;;D-24 ’ l:gD-25 / i$D-X ( iED- 

VOLATILES &g/kg) 

VINYL CHLORIDE I 14 u I 8U I 37 u I 31 u I 26 U I 21 u I 18 U 

XYLENES, TOTAL 14 u 8U 37 u 31 u 26 U 21 u 18 U I 
SEMIVOLATILES (pg/kg) 



PARRIS ISLAND 
SITE 03 

SEDIMENT -ANALYTICAL DATABASE 

1 SAMPLE NUMBER: 1 PAI-O3-SD-O21-01 

’ COLLECTION DATE: 

LOCATION: 

SAMPLE DEPTH: 

’ cEi21138 

PAI-03”SD-21 

0.0 - 0.5 

1 PAI-03-SD-022-01 

IO% $98 

PAI-03SD-22 

0.0 - 0.5 

1 PAI-03-SD-023-01 1 PAI-03-SD-024-01 1 PAI-03-SD-025-01 1 PAI-03SD-O26-01 

!I!91 %!R lO@l4/98 hl6/14/98 IO6114/98 I 
PAI-03-SD-23 PAI-03-SD-24 PAI-03-SD-25 PAI-03-SD-26 

0.0 - 0.5 00-0s 00-05 0.0 - 0 5 I 

PAI-03-SD-O27-01 

06/15/98 

PAI-O3-SD-27 

0.0-05 

SEMWOLATILES &g/kg) 

ACENAPHTHENE 1700 u 6100 U 

ACENAPHTHYLENE 860 U 3Wo u 

ANTHRACENE 34 u 770 

BENZO(A)ANTHRACENE 86 u 1ZW 

BENZO(A)PYRENE 86 u 1200 

BENZO(B)FLUORANTHENE 24 J 990 

BENZO(G,H,l)PERYLENE 140 u 570 

BENZO(K)FLUORANTHENE I 34 u I 420 

BlS(2-CHLOROETHOXv)METHANE 1 700 u 480U 

HEXACHLOROCYCLOPENTADIENE 700 u 480 u 

HMCHLOROETHANE 700 u 480 u 

INDENO(1,2,3-CD)PYRENE 86 u 660 

ISOPHORONE 700 u 480 u 

N-NITROSO-DI-N-PROPYLAMINE 700 u 48DU 

N-NITROSODIPHENYLAMINE 700 u 480 u 

NAPHTHALENE 660 u 3000 u 

. : 

- 

.“” 

. . 

.- 

., 

1600 U I 12w u I 1100 u I 920 U 810 U 

1600 u 1200 u 1100 u 920 U 810 U 

1600 U 1200 u I 1100 u I 920 U I 810 U 

2OW u I 300 u 140 u 570 u loo u I 

15 



PARRIS ISLAND 
SITE 03 

SEDIMENT - ANALYTICAL DATABASE 

SAMPLE NUMBER: PAW-SDMl-01 PAI-03~SD-02241 PAI-O3-SD-023-01 PAI-O3-SD-02601 PAI-03SD-025-01 PAI-03-SD-026-01 PAI-03.SD-02741 

COLLECTION DATE: 05f21198 05IW98 05/19/98 W14198 06l14l98 OW14/98 06/15/98 

LOCATION: PAI-O3SD-21 PAI-03-SD-22 PAl-O3-SD-B PAI-SD-24 PAI-03-SD-25 PAKN-SD-26 PAI-03-SD-27 

SAMPLE DEPTH: 0.0-0.5’ 0.0 - 0.5 0.0-05 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5’ 0.0 - 0 5 

SEMNOLATILES @g/kg) 

NITROBENZENE 700 u 480 u 1600 U 1200u 1100 u 920 U 810 U 

PENTACHLOROPHENOL 35W u 2400 u 8000 U 5900 u 5400u 4800 u 4OOOU 

PHENANTHRENE 69 u 2400 160 U 12 J 6J 46U 8.5 

PHENOL 700 u 480U 1600 U 1200 u 1100 u 920 U 810 U 

PYRENE 170 u 2700 400U 59 U 19 J 110 u 16 J 

P 

JJ 

w 



PARRIS ISLAND 
SITE 03 

SEDIMENT - ANALYTICAL DATABASE 

SAMPLE NUMBER: 
COLLECTION DATE: 

LOCATION: 
SAMPLE DEPTH: 

PAI-03-SD-021-01 PAL03-SD-022-01 PAL03-W-023-01 PAI-03-SD-02601 PAL03-SD-025-01 PAI-03-SD-026-01 PAI-03.SD-027-01 
O!iQ1/98 05/18498 05/19/98 06/14198 06/l 4/98 06l14i9a 06/15/98 

PALO&SD-21 

I 

PAI-03-SD-22 

I 

PALO3SD-23 PAL03-SD-24 PAI-03~SD-25 PAL03-SD-26 PAL03-SD-27 

0.0 - 0.5 0.0 _ 0.5 0.0 - 0.5 I 00-0.5 I 0.0 - 0.5 I 0.0 0 5 - I 0.0 0 5 - I 

PESTlClDEWCBs (PgnCg) 
HEPTACHLOR 18 U 80U 4ou 30U 27 U 22 u 20 u 
HEPTACHLOR EPOXIDE 18 U 80 U 40U 30 u 27 U 22 u 20 u 
METHOXYCHLOR 180 U 800U 4OOU 300 u 270 U 220 u 200 u 
TOXAPHENE 350 u 1200 u 790 u 600 U 540 u 460 u 4OOU 

MISCELLANEOUS PARAMETERS () 

1 TOTAL ORGANIC CARBON (%) ! 2.6 I 0.42 I I ! ! ] I 

17 



PARRIS ISLAND 
SITE 03 

SEDIMENT - ANALYTICAL DATABASE 

SAMPLE NUMBER: PAI-WSD-021-01 PAI-03SD4V2-01 PAI-03SDM3-01 PAI-03-SD-02601 PAI-O3-SD-O25-01 PAI-03-SD-026-01 PAI-03-SD-027-01 

COLLECTION DATE: 0%?1/98 05/18/98 05/19/98 06114198 06l14J98 06/14i98 06/15/98 

LOCATION: PAKGSD-21 PAI#-SD-22 PAI-O3-SD-23 PAKG-SD-24 PAI-03sSD-25 PAI-03-SD-26 PAI-03-SD-27 

SAMPLE DEPTH: 0.0 - 0.5 0.0 - 0.9 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 0.0 - 0.3 

GENERAL CHEMISTRY (unitless) 



“) ‘) 
PARRIS ISLAND 

SITE 03 
SEDIMENT - ANALYTICAL DATABASE 

SAMPLE NUMBER: PAI-03-SD-028.01 

COLLECTION DATE: 06ll5l98 

LOCATION: PAI-05SD-28 

SAMPLE DEPTH: 0.0 - 0.5 

VOLATILES &g/kg) 

II II II II II II 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-I ,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

37 u 

37 u 

37 u 

11 J 

37 u 

37 u 

37 u 

37 u 

37 u 

37 u 

37u 

37 u 

37 u 

37 u 

37 u 

37 u 

37 u 

37 u 

19 



PARRIS ISLAND 
SITE 03 

SEDIMENT -ANALYTICAL DATABASE 

SAMPLE NUMBER: 

COLLECTION DATE: 

LOCATION: 

SAMPLE DEPTH: 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMlVOLATlLES @g/kg) 

VOLATILES @g/kg) 
I - I 

PAI-03S0-02&01 

CWW98 II II II . II II II 

PAl-O3-SD-28 

0.0 - 0.5 I 
I 37 u I I I I I I 

37 u I 



PARRIS ISLAND 
SITE 03 

SEDIMENT -ANALYTICAL DATABASE 

SAMPLE NUMBER: 

COLLECTION DATE: 

LOCATION: 

SAMPLE DEPTH: 

PAI-03~SD-02801 

06/15198 II II II II II 

PAI#-SD-28 

0.0 - 0.5 

SEMIVOLATILES (Irglkg) 

21 



SAMPLE NUMBER: PAI-O3SD-028-01 

COLLECTION DATE: C6/1!%98 II II II II II II 

LOCATION: PAl-03~SD-28 

SAMPLE DEPTH: 0.0 - 0.5 

PARRIS ISLAND 
SITE 03 

SEDIMENT - ANALYTICAL DATABASE 

SEMNOLATILES (pg/kg) 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

1200 u 

se00 u 

37 

1200 u 

PESTlClDESlPCBs (udka) 

AROCLOR-1242 30 u I I I I I I 
AROCLOR-1248 30U 

AROCLOR-1254 30 u 

AROCLOR-1260 30 u 

BETA-BHC 30 u 



“‘3 I,, 

T)1 
1’ I, 

1 

PARRIS ISLAND 
SITE 03 

SEDIMENT -ANALYTICAL DATABASE 

SAMPLE NUMBER: PAI-O3-SD-028-01 

COLLECTION DATE: 06/1!i/98 II II II II II II 

LOCATION: PAW-SD-28 

SAMPLE DEPTH: 0.0 - 0.5’ 

PESTlClDESlPCEs (uakal ..- -, 
HEPTACHLOR EPOXIDE I 3OlJ I I I I I I 
METHOXYCHLOR 300 u 

1 TOXAPHENE ! 590 u I I I ! I I 
1 

1 
INORGANICS (mgkg) 

ALUMINUM 25600 

ANTIMONY 0.52 u 

ARSENIC 5.7 

BARIUM 36.2 U 

BERYLLIUM 0.63 

CADMIUM 0.29 

CALCIUM 3090 
r- 

CHROMIUM 29.6 
. 

COBALT 19 
_._ _ 

COPPER 18.1 

CYANIDE 1.2 UJ 

IRON 15300 

LEAD 49.2 

MAGNESIUM 4550 

MERCURY 0.35 

NICKEL 5.9 

POTASSIUM 2150 

SELENIUM 1.1 

SILVER 0.2 u 

SODIUM 13100 

THALLIUM 0.89 U 

VANADIUM 45.7 

ZINC 55.6 
, 

23 
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GROUNDWATER 
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PARRIS ISLAND 

SITE 03 

GROUNDWATER - ANALYTICAL DATABASE 

SAMPLE NUMBER: PAI-O3-GW-OO1-01 

COLLECTION DATE: o8lo5l98 
LOCATION: PAI-MWdl (Sj 

PAI-03-GW-001-01-F PAI-03GW-O02-01 

OFJlO5l98 08lO5198 
PAl-03-MKXIl(Sj :Ab33+;rKO2(Dj, 

PAI-03-GW-O02-01-F PAl-O3-GW-003-01 

08/05/98 08106198 
PAl.03.!,4!‘!42?(D) PA1-03-w-03~$) 

PAI-03-GW-003-01-F PAI-03-GW-00401 

08lCW98 08lo6/98 
PAI-03~MW-03(S) PAI-O34W-04(S) 

VOLATILES #g/L) 

1 ,l ,I ,ZTETRACHLOROETHANE 

1 ,l ,I-TRICHLOROETHANE 

1 ,1,2,2-TETRACHLOROETHANE 

1 ,I ,2-TRICHLOROETHANE 

1 ,l -DICHLOROETHANE 

1 ,l-DICHLOROETHENE 

1,2,3-TRICHLOROPROPANE 

1,2-DIBROMO-3CHLOROPROPANE 

I ,2-DIBROMOETHANE 

I ,2-DICHLOROETHANE 

1 ,P-DICHLOROETHENE (TOTAL) 

1 ,P-DICHLOROPROPANE 

1 +DIOXANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

ACETONITRILE 

ACROLEIN 

ACRYLONITRILE 

ALLYL CHLORIDE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

1 u 

1u 1 u 1u 1 u 

1u I u 1 u 1 u 

1u 1u 1u 1 u 

1 u I u 1 u 1 u 

1 u 1 u 1 u 1 u 

1u 

1 u 

1 u 

1 u 1 u 1u 1 u 

1 u 1u 1u 

1u 1 u 1 u 1 u 

loo u 

5 UR 5 UR 5 UR 5 UR 

5 UR 5 UR 5 UR 5 UR 

5 UR 5u 5 UR 5 UR 

5 UR 5.3 u 5 UR 28 U 

40U 

5 UR 

1 UR 

1 u 

21 1 u 0.3 J 1 u 

1u 1 u 1 u 1 u 

1 u 1 u 1 u 1 u 

1u 1 u 1u 1 u 

1u 0.3 J 1 u 1 u 

1u 1 u 1 u 1 u 

130 0.6 J 1 u 1 u 

1 



-J 
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PARRlS ISLAND 

SITE 03 

GROUNDWATER - ANALYTICPL DATABASE 

SAMPLE NUMBER: 1 PAI-03-GW-001-01 1 PAI-03-GW-001-01-F 1 PAI-03-GW-002.01 1 PAI-O3-GW-002-01-F 

COLLECTION DATE: 
LOCATION: 

I 08/Q5l96 
I 

oevel96 
I 

OElO!i198 08lo5l98 
PAI-03-MWUl(Sj 

I 

PAl-K%‘h%V-OijSj PAL03-MW-02;Dj PA\-03-MW-02(D) 

V 

1 PAI-03-GW-CU3-01-F 1 PAI-03-GW-00401 

O&O6l98 O&W98 
PAI-03-MW-O3(S) PAI-03-MW-04(S) 

1 XYLENES, TOTAL 

SEMIVOLATILES ha/L1 
I 0.3 J I I 1 u I- I 1 u- I I 1 u I 

1,2,4,5-TETRACHLOROBENZENE 

1,2+TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,2-DIPHENYLHYDRAZINE 

10 u 

5u 5u 511 5u 

5u 5u 5u 5u 

5u 

1,3,5-TRINITROBENZENE I I I 10 u I 
1.3DICHLOROBENZENE 5u 5 II 

1.3-DINITROBENZENE I I I 10 u I 

2,6-DICHLOROPHENOL 

2,6-DINITROTOLUENE 

2-ACETYLAMINOFLUORENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 5u 1 5u 1 

P-METHYLNAPHTHALENE 5u 5u 1 J 

P-METHYLPHENOL 5u 5u 5u 

2-NAPHTHYLAMINE 10 u 

5u 

3 



PARRli ISLAND 

SITE 03 

GROUNDWATER - ANALYTICPL DATABASE 

SAMPLE NUMBER: 

COLLECTION DATE: 
LOCATION: 

SEMIVOIATILES (pgk) 

2-NITROANILINE 

2-NITROPHENOL 

2-PICOLINE 

3,3-DICHLOROBENZIDINE 

3,3-DIMETHYLBENZIDINE 

PAI-O3-GW-CKll-01 . PAL03-GW-OUl-01-F PAI-O3-GW-002-01 PAI-O%GW-002-01-F PAI.03.GW-003-01 PAI-03-GW-003-01-F PAI-03-GW-004-01 

o8m98 08KtB8 08&98 O&W98 08hE98 08/%98 08106198 
PAl-O3-MW-Ol(S) PAI-03-MW-Ol(S) PAI-03-MW-02(D) PAI-0~MW-02(D) PAI-O&MWXJ3(S) PAI-O3-MW-O3(S) PAI-O3-MW-04(S) 

I 
5u 5U 5u 5u 

5u 5u 5u 5u 

10 u 

5U 10 u 5u 5u 

10 u 

4 
Jll II I c ’ 



” I 
) 

PARRIS ISLAND 

SITE 03 

GROUNDWATER - ANALYTlCftL DATABASE 

SAMPLE NUMBER: PAI-03GW-001-01 

COLLECTION DATE: o8m98 
LOCATION: PAw-MW-Ol(Sj 

1 PAlO?-GW-CKII-01-F 1 PAI-03-GW-002-01 1 PAI-03-GWM12-01-F 1 PAI-03-GW-003-01 1 PAI-03-GW-003-01-F 

081'05l98 I Ol.VO!M 08KB98 
I 

08m3!38 
I 

08106198 
PAl43-ivivI!-ol(sj 

I 

PAi43&%%02(Dj PAI-03-w&02(D) +Al.03-MW-o3(S) 

I 

PAI-?3-MW-03(S) 

SEMNOLATILES (vg/L) 

BlS(2-CHLOROETHYL)ETHER 5U 5u 5u 5u 

BIS(ZETHYLHEXYL)PHTHALATE 1 J 5u 1 J 1 J 

BUTYLBENZYL PHTHALATE 5u 5u 5u 5u 

CARBAZOLE 5u 5u 5u 5u L.. * 
CHLOROBENZliATE IO u I.y 
CtlRYSENE 5u 5lJ 5u 5U 7, I: 

P 
DI-N-BUPIL PHTHALATE 5u 5u 5u 5u *1* 

I DI-N-OCNL PHTHALATE 5u 5u 5u 5u 

DIALLATE IO u 

DlBENZO(A,H)ANTHRACENE 5u 5u 5U 5u 

DIBENZOFURAN 5u 5u 5u 5u 

DIETHYL PHTHALATE 5u 5u 5u 5u 

DIMETHYL PHTHALATE 5u 5u 5U 5u 

DIPHENYLAMINE 10 u 

ET‘HYL METHANESULFONATE 10 u 

FLUORANTHENE 5u 5u 5U 5u 

FLUORENE 5u 5u 1 J 5u 

HEXACHLOROBENZENE 5u 5u 5u 5u 

HEXACHLOROBUTADIENE 5u 5u 5u 5u 

HEXACHLOROCYCLOPENTADIENE 5u 5u 5u 5u 

HEXACHLOROETHANE 5u 5u 5u 5u 

HEXACHLOROPHENE 0.52 U 

5 



SAMPLE NUMBER: 

COLLECTION DATE: 
LOCATION: 

SEMNOLATILES &g/L) 

PAI43-GW-001-01 

08/%‘!38 
PAI-O%MW-Ol(S) 

PARRIS ISLAND 

SITE 03 

GROUNDWATER - ANALYTICPL DATABASE 

PAI-03-GWoOl-01-F PAI-03-GW-GU2-01 PAL03-GWMn-Ol-F PAl-O3-GW-MN-01 

08/05/98 08/0!%8 08/U6198 
PAI-03~MW-01(S) PAI-03~MW-02(D) PAL03-MW-02(D) PAI-MW-03(S) 

PAI-O3-GW403-01-F PAI-O3-GW-00401 

08/O&98 08/06/98 
PAI-O3-MWXKJ(S) PAL03-MW-04(S) 



‘I, 

% 

PARRIS ISLAND 

SITE 03 

GROUNDWATER - ANALYTlCfiL DATABASE 

SAMPLE NUMBER: 

COLLECTION DATE: 
LOCATION: 

PAI-03-GW-001-01 PAI-O3-GWMH-OI-F PAI-03-GWJX-Q-01 
Ol3O!B8 080X8 08m98 
-. ^^. . . . MhJ.%-PdWaI(Sj PAl03iv?IY-01(S) PAI-O3-m?!-!x?(D) 

PAI-03-GW-Mn-01-F 

08MW98 
PA!-03MW-02(D) 

SEMIVOIATILES IuoiL~ 

11, 
) 

PRONAMIDE 

PYRENE 

SAFROLE 

PESTlClDESlPCBs (pg/L) 

4,4’-DDD 

4,$-DDE 

4.4-DOT 

10 u 

5u 5U 

10 u 

0.1 u 0.1 u 

0.1 u 0.1 u 

0.1 u O.lU 

ALDRIN 0.05 u 0.05 u 

. ALPHA-BHC 0.05 u 0.12 

ALPHA-CHLORDANE 0.05 u 

AROCLOR-1016 1 u 1 u 

P 
AROCLOR-1221 2u 2u 

-;z AROCLOR-1232 1 u IU . 

AROCLOR-1242 IU 1u 

4 AROCLOR-1246 1 u 1 u 

PAl-O3-GW-003-01 PAI-03-GW-003-01-F PAI-03-GW-M)4-01 

08/OiX8 08106198 08/U6198 
PAI-03-MW-03(Sj 

I 

PAI-03-t&V-03(S) PAI-O3-MW-04(S) 

I I I I I 

5u 5u 

0.1 u 0.1 u 

0.1 u 0.1 u 

0.1 u 0.1 u 

0.05 u 0.05 u 

0.05 u 0.05 u 
..- 

0.05 u 0.05 u 
.,ev 

1 u I I 1u .I- 
2u 2u 

1 u I I 1 u 
.-. 

1 u 1U 

0.05 u 0.05 u 

0.1 u 0.1 u 

0.05 u 0.05 u 

0.1 u 0.1 u 

0.1 u 0.1 u 

0.1 u 0.1 u 

0.1 u 0.1 u 

0.1 u 0.1 u 

0.05 u 0.05 u 

7 



PARRIS ISLAND 

SITE 03 

GROUNDWATER - ANALYTICPL DATABASE 

SAMPLE NUMBER: PAI-O3-GW-001-01 

COLLECTION DATE: 08Kl998 
LOCATION: PAI-O3-MW-Ol(S) 

PAI-03-GW-OUI-OI-F PAI-03GW-@32-01 
08/Q5/98 

PAI-03-MW-01(S) PAI-03-MWM(D) 

PAI-03-GW-002-01-F PA1-03-GW-003-01 PAI-03-GW-003-01-F PAI-03-GW-00401 

08/E/98 08fW98 08KW98 
PAI-03~MWM(D) PAI-03-MW-03(S) PAI-O3-MW-O3(S) PAI-05MW-O4(S) 

PESTlClDESlPCBs @g/L) 

GAMMA-CHLORDANE 0.05 u 0.05 u 0.05 u 

HEPTACHLOR 0.05 u 0.05 u 0.05 u 0.05 u 

HEPTACHLOR EPOXIDE 0.05 u 0.05 u 0.05 u 0.05 u 

METHOXYCHLOR 0.5 u 0.5 u 0.5 u 0.5 u 

TOXAPHENE 5u 5U 5U 5u 

ETHYL PARATHION 

c II 



PARRIS ISLAND 

SITE 03 

GROUNDWATER - ANALYTICAL DATABASE 

SAMPLE NUMBER: PAI-03.GW-GOI- 

cn11 LOTION DATE: “w-b- 08K6198 
LOCATION: PAI-o5MW-ol(S) 

PAI-03-GW-@II-01-F PAI-03-GW-002-01 

08lOW8 
PAK&MW-Ol(S) 

-. -- . ^ ,^. 
l’A1-UJ-h4VhI2~U] 

PAI-03~GW-002-01-F PAI-03-GW-003-01 

08/05/98 08/7X/98 
PAi-O3-MiihO2;D; PA!-03-MW-03(S) 

PAI-03-GW-O03-01-F PAI-03-GW-004-01 

08m6/98 08ium8 
PA!-03.MW-03(S) PAI-03-MW-04(S) 

INORGANICS (@L) 

CYANIDE 20U 2ou 20 U’ 20 u 

IRON 23700 24400 ;4800 14800 32600 

LEAD 1.1 u 1.1 u 1.1 u 1.1 u 1.1 u 1.1 u 1.1 u 

MAGNESIUM 76400 75400 121000 125000 506000 

MANGANESE 353 360 112 113 708 

MERCURY 0.1 u 0.1 u 0.2 u 0.2 u 0.15 u 0.1 u 0.1 u 

NICKEL 5.1 u 4.4 u 4.4 u 4.4 u 4.4 u 6.9 U 4.6 U 

POTASSIUM 63600 113000 117006 2o!moO 

SELENIUM 2.1 u 0.7 u 3.5 u 3.5 u 0.7 u 3.5 u 7.3 u 

0 SODIUM SILVER 588000 4.3 u 576000 4:3 u 4.3 u 4.3 u 
u 

1160006 4.3 
4.3 u 4.3 u 

._I- 
- 1180000 4610000 _._ 

Jr THALLIUM 1.8 U 1.8 U 9u 9u 1.8 U 1.8 U 2.6 
A TIN IOOOU IOOOU 

.*>*$a” ,__ ,, 

,-I I VANADIUM 4.7 u 4.2 U 10.8 U 10.1 u 4.3 u 4u 11.2 u 
. ZINC 9.9 u 10 u 6.6 u 9.7 u 12.2 u 6.5 U 9u 

9 



PARRIS ISLAND 

SITE 03 

GROUNDWATER - ANALYTICPL DATABASE 

SAMPLE NUMBER: 

COLiECTlON DATE: 
LOCATION: 

IAD-I.IIeC . ..-I# . 

PAI-03-GW-OO4-01-F ’ 

08/06/98 II II II II II II 
PAI-034&%04@) 



C-4 

SURFACE WATER 



PARRIS ISLAND 

SITE 03 

SURFACE WATER - ANALYTIcAL DATABASE 

SAMPLE NUMBER: 

COLLECTION DATE: 
LOCATION: 

PAI-O%SW-021 PAL03-SW-009 PAI-03~SW-009-F PAL03-SW-010 

05/17/98 05/17/98 w17/98 m2i9a 

I 

p&o3$3~-‘Zf PAI-03-SW-09 

I 

PAI-053'WcEl PAL03-SW-10 

PAI-03-SW-OlO-F PAI-03-SW-011 PAI-03-SW-O11-F 

08102198 05/i7/98 05/i7/98 

I 

PAI-03-SW-10 

I 

P!!l-03SW-11 

I 

!'AI-O3-SW-11 

I I I I I 

VOLATILES (ug/L) 
1 ,l ,l-TRICHLOROETHANE 0.5 u 0.5 u 0.5 u 0.5 u 

1 ,1,2,2-TETRACHLOROETHANE 0.5 u 0.5 u 0.5 u 0.5 u 

1 ,l ,ZTRICHLOROETt-lANE 0.5 u 0.5 ‘U 0.5 u 0.5 u 

l,l-DICHLOROETHANE 0.5 u 0.5 u 0.5 u 0.5 u 

l,l-DICHLOROETHENE 0.5 u 0.5 u 0.5 u 0.5 u 

1 ,ZDICHLOROETHANE 0.5 u 0.5 u 0.5 u 0.5 u 

1,2-DICHLOROETHENE (TOTAL) 0.5 u 0.5 u 0.5 u 0.5 u 

1,2-DICHLOROPROPANE 0.5 u 0.5 u 0.5 u 0.5 u 

2-BUTANONE 2 UR 2 UR 2 UR 2 UR 

2-HEXANONE 2 UR i UR 2u 2 UR 

QMETHYL-2-PENTANONE 2 UR 2 UR 2u 2 UR 

ACETONE 2 UR 2 UR 2 UR 2 UR 

u\ BENZENE 0.5 u 0.5 u 0.5 u 0.5 u 

- BROMODICHLOROMETHANE 0.5 u 0.5 u 0.5 u 0.5 u 

BROMOFORM 0.5 u 0.5 u 0.5 u 0.5 u 

BROMOMETHANE 0.5 u 0.5 u 0.5 u 0.5 u 

CARBON DISULFIDE 2u 2u 2u 2u 

CARBON TETRACHLORIDE 0.5 u 0.5 u 0.5 u 0.5 u 

CHLOROBENZENE 0.5 u 0.5 u 0.5 u 0.5 u 

CHLOROETHANE 0.5 u 0.5 u 0.5 u 0.5 u 

CHLOROFORM 0.5 u 0.5 u 0.5 u 0.5 u 

CHLOROMETHANE 0.5 u 0.5 u 0.5 u 0.5 u 

CIS-1,3-DICHLOROPROPENE 0.5 u 0.5 u 0.5 u 0.5 u 

DIBROMOCHLOROMETHANE 0.5 u 0.5 u 0.5 u 0.5 u 

ETHYLBENZENE 0.5 u 0.5 u 0.5 u 0.5 u 

METHYLENE CHLORIDE 0.5 u 0.5 u 0.5 u 0.5 u 

STYRENE 0.5 u 0.5 u 0.5 u 0.5 u 

TETRACHLOROETHENE 0.5 u 0.5 u 0.5 u 0.5 u 

1 



m I. 

PARRIS ISLAND 

SITE 03 

SURFACE WATER - ANALYTIqAL DATABASE 

SAMPLE NUMBER: PAKN-SW-021 

COLLECTION DATE: 05/17/9a 
LOCATION: PAIG-SW-21 

PAI-03-SW-009 
0!#7/9a 
PAI-03-SW-09 

PAI-03-SW-O09-F PAI-O3-SW-010 PAI-03-SW-010-F PAI-03-SW-011 PAI-03-SW-011-F 

ow7/98 oam cEw!l9a 05/17/98 c5/i7/98 

PAI-05SW-69 PAI-03-SW-10 PAI-03~SW-10 PAl-O3-SW-11 PAI-03-SW-11 

P 
VOLATILES &g/L) 

TOLUENE 0.5 u 0.5 u 0.5 u 0.5 u 
TRANS-1 $DICHLOROPROPENE 0.5 u 0.5 u 0.5 u 0:s u 
TRICHLOROETHENE 0.5 u 0.5 u 0.5 u 0.5 u 
VINYL CHLORIDE 0.5 u 0.5 u 0.5 u 0.5 u 

XYLENES, TOTAL 0.5 u 0.5 u 0.5 u 0.5 u 

2-CHLORONAPHTHALENE. 1ou 10 u 10 u 10 u 

2-CHLOROPHENOL 10 u 10 u 1ou ~ 10 u 

2METHYLNAPHTHALENE 10 u 10 u 10 u 10 u 
2-METHYLPHENOL 10 u 10 u 10 u 10 u 

2-NITROANILINE 52 U 53U 5OU 5OU 

2-NITROPHENOL 10 u 10 u 10 u 10 u 

3,3’-DICHLOROBENZIDINE 21 u 21 u mu mu’ 

3NITROANILINE 52 U 53 u 5OU 5OU 
4,6DINITRO-P-METHYLPHENOL 52 U 53 u 5OU 5OU 

QBROMOPHENYL PHENYL ETHER 10 u 10 u 10 u 10 u 



““1 
PARRIS ISLAND 

SITE 03 

SURFACE WATER - ANALYTIqAL DATABASE 

SAMPLE NUMBER: PAI-O3-SW-021 

COLLECTION DATE: ow7/98 

LOCATION: PAI-o3-Sii-21 

PAl-O3-SW-009 

05/17/98 
PAlcmwo9 

PAI-03-SW-009-F 

051i7t98 
PAI-03-SWM 

PAI-03-SW-O10 

cuoma 
PAC03~SW-!0 

PAI-O3-SW-010-F 

omma 
PAln3-sw-l? 

PAC03-SW-011 

05/i7/98 
PAI-03-SW-11 

PAI-03-SW-Oil-F 

05/i 7t9a 
PAl-O3-SW-11 

DIMETHYL PHTHALATE 10 u 10 u 10 u 10 u 

FLUORANTHENE 0.13 u 0.12 u 

FLUORENE 0.23 U 0.26 u 0.26 u 0.25 u 

3 



PARRIS ISLAND 

SITE 03 

SURFACE WATER - ANALYTIFAL DATABASE 

SAMPLE NUMBER: PAKN-SW-021 

COLLECTION DATE: 05/17/98 
LOCATION: PAMD-SW-21 

PAI-O3-SW-009 
05/17/9&I 
PAI-03-SW-09 

PAL03-SW-O09-F 

o!x7l98 
PAI-O3-SWo9 

PAL03-SW410 

PAl-O3SW-10 

PAl-O3-SW-OIO-F 

oahl2l9a 
PAL05SW-10 

PALO5SW411 

05u7198 
PAM&SW-1 1 

PAl-O3-SW-Oil-F 

wi7/98 
PALObSW-11 

I I I I I 
SEMlVOLATlLES (pg/L) 

HEXACHLOROBENZENE 10 u 10 u 10 u 10 u 

HEXACHLOROBUTADIENE 10 u 10 u 10 u 10 u 
HEXACHLOROCYCLOF ‘ENTADIENE 10 u ! 10 u ! ! 10 u ! ! 10 u ! I 
HEXACHLOROETHANE I 10 u I 10 u I I 10 u I I 10 u I 

- INDENO(1,2,34D)PYRENE 0.12 u 0.13 u 0.13 u 0.12 u 
ISOPHORONE ! 10 u ! 10 u ! 1 10 u ! ! 10 u ! I 
N-NITROSO-DI-N-PROPYLAMINE I 10 u I 10 u I I 10 u I 10 u I 
N-NITROSODIPHENYLAMINE 10 u 10 u 10 u 10 u 

I- NAPHTHALENE ! 1.2 u ! 1.3 u ! ! 1.3 u ! ! 1.2 u ! I 
NITROBENZENE 10 u 10 u 10 u 10 u 

PENTACHLOROPHENOL 52 U 53 u 5OU 5OU 

PHENANTHRENE 0.092 u 0.1 u 0.1 u 0.099 u 

PHENOL I 10 u I 10 u 10 u 10 u I 
PYRENE 0.23 u 1 . 0.26 u 0.26 u 0.25 U 

PESTlClDESlPCBs &g/L) 



PARRIS ISLAND 

SITE 03 

SURFACE WATER -ANALYTICAL DATABASE 

SAMPLE NUMBER: 

COLLECTION DATE: 
LOCATION: 

PAI-03~SW-021 PAI-03-SW-009 

cwi7/98 05117/98 
p,JI-o;f-SW-21 Ptim-SW-03 

PAL03-SW-009-F 
ovi7/98 
PAI-MSW-09 

PAI-03sSW-010 
o6m9a 
!JA!-033-s!!-1!l 

PAL03-SW-010-F 

ofxma 
pra.!.~3~~W.lO 

PESTICIDESIPCBs 

INORGANICS &g/L) 

ALUMINUM 776 3420 83.1 u 905 62.5 U i280 89.3 U 

ANTIMONY 4.1 u 3.7 u 4.9 U 1.7 u 1.7 u 2.2 u 1.7 u 

ARSENIC 1.5 u 3.5 u 1.9 U 2u 2u 1.5u 1.5 u 

BARIUM 15.3 16.6 240 16.6 227 14.8 233 

BERYLLIUM 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 

CADMIUM 0.3 u 0.3 u 0.3 u 0.3 u 0.33 u 0.3 L! 0.3 u 

CALCIUM 265000 25QOO0 24QOOo 215000 21QOO0 252OGCl 244000 

CHROMIUM 0.7 u 1.3 0.7 u 0.7 u 0.7 u 0.7 u 0.7 u 

COBALT 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 

COPPER 2.1 4.7 1.2 14.8 7.5 u 2.1 1.7 

CYANIDE 10 u 10 u 10 u 10 u 

IRON 530 2250 16.6 u 975 16.6 u 763 17.9 U 

5 



PARRIS ISLAND 

SITE 03 

SURFACE WATER - ANALYTICAL DATABASE 

SAMPLE NUMBER: 

COLLECTION DATE: 
LOCATION: 

INORGANICS (pg/L) 

PAI-O3-SW-021 PAI-O3-SW009 
05/17/98 05/17l9a 
PAI-03-SW-21 PAI-O3-SW-09 

PAl43-SW-O09-F 

0917198 
PAl-03~SW-09 

PAI43-SW-010 

06/02/98 
PAI-O3-SW-10 

PAI-03-SW-010-F 

g6nma 
PAI-03-SW-10 

PAI-03-SW-011 

05/17/9a 
PAI-03~SW-11 

PAI-03~SW-Oil-F 

05117l9a 
PAI-03-SW-11 

c, MISCELLANEOUS PARAMETERS @y/L) ’ 

A 
HARDNESS as CaC03 3960 3660 3780 

c 

HEXAVALENT CHROMIUM 0.02 u 

SALINITY (PSU) 18.9 j8.8 

TOTAL ORGANIC CARBON 10 u 10 u 

GENERAL CHEMISTRY (unitless) 

PH 7.6 J I I I I 7.7 J 1 I 

6 : . 
, 



‘I, 
) ‘5 

PARRIS ISLAND 

SITE 03 ..,. 
SURFACE WATER - ANALYTIcAL DATABASE 

SAMPLE NUMBER: PAI-03.SW-012 
Pnl I EPT!Of.J &lTE: ""L&L" wiwa 
LOCATION: PAI-O3-SW-12 

PAL03-SW-O12-F 
05m9a 
PAI-03-SW-12 

PAL03-SW-013 
05m9a 
PAL03SW-13 

VOLATILES lua/L~ 

1 1 .l .l-TRICHLOROETHANE I 0.5 u I I 0.5 u 

1 ,1,2,2-TETRACHLOROETHANE 0.5 u 0.5 u 

1 ,1,2-TRICHLOROETHANE 0.5 u 0.5 u 

1 .l-DICHLOROETHANE 0.5 u 0.5 u 

1 ,l-DICHLOROETHENE 0.5 u 0.5 u 

1,2-DICHLOROETHANE 0.5 u 0.5 u 

1.2-DICHLOROETHENE (TOTALI 0.5 u 0.5 u 

1 ,ZDICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-ZPENTANONE 

0.5 u 0.5 u 

2 UR 2 UR 

2 UR 2 UR 

2u 2u 

ACEiONE 2 UR 2 UR 

BENZENE 0.5 u 0.5 u 

BROMODICHLOROMETHANE 0.5 u 0.5 u 

BROMOFORM I 0.5 u I 0.5 u 

BROMOMETHANE 0.5 u 0.5 u 
* 

CARBON DISULFIDE 2u I 2u 

CARBON TETRACHLORIDE 0.5 u 0.5 u 

CHLOROBENZENE 0.5 u 0.5 u 

CHLOROETHANE 0.5 u 0.5 u 

CHLOROFORM 0.5 u 0.5 u 

CHLOROMETHANE 0.5 u 0.5 u 

CIS-1 ,3-DICHLOROPROPENE 0.5 u 0.5 u 

DIBROMOCHLOROMETHANE 0.5 u 0.5 u 

ETHYLBENZENE I 0.5 u I I 0.5 u 

METHYL TERT-BUTYL ETHER 0.5 u 0.5 u 

METHYLENE CHLORIDE 0.6 U I I 0.7 u 
STYRENE 0.5 u 0.5 u 

PAIL03sSW-013-F PAL03.SW-014 
0505/98 05m9a 
PAI-03-w-13 

I 

pi#j&sw-;zj 

0.5 u 

0.5 u 

0.5 u 

0.5 u 

2 UR 

2 UR 

2u 

PAI-03-SW-014-F 1 PAI-o3-SW-015 1 

7 



PARRIS ISLAND 

SITE 03 

SURFACE WATER - ANALYTIqAL DATABASE 

SAMPLE NUMBER: PAI-O3-SW-012 

COLLECTION DATE: 05/15/98 
LOCATION: PAI-o3SW-12 

PAI-03-SW-o12-F 
05/15/98 
PAHN-SW-12 

PAI-03-SW-013 
05x298 
PAI-03SW-13 

PAI-O3-SW013-F 
05/15/98 
PAI-03.SW-13 

PAI-03~SW-014 

05/15/98 
PAI-03SW-14 

PAI-O3-SW-014F 

05115198 
PAIM-SW-14 

PAI-o3SW-015 

05m98 
PAI-03-SW-15 

I 

8 
I i 
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PARRIS ISLAND 

SITE 03 

SURFACE WATER - ANALYTIcAL DATABASE 

SAMPLE Nuw3ER: PAL03-SW-012 

COLLECTION DATE: 05/15/98 

LOCATION: PAKsSW-12 

PAL03-SW-O12-F 

05/15/96 
PAKG-SW-12 

PAI-0~SW-013 
05/15/98 
PAI-03-SW-13 

PAL0%SW-013-F 

05/15/98 
PAL03-S!%13 

PAL03-SW-014 

0?915/98 
?!w!3-sw-l4 

PAI-03-SW-016F 

05MLKl 
f-w03-SW.14 

PAI-03.SW-015 

05NY98 
PAL03-SW-15 



PARRIS ISLAND 

SITE 03 

SURFACE WATER - ANALYTIFAL DATABASE 

SAMPLE NUMBER: PAL03-SW-012 PAI-03-SW-012-F PAI-O3-SW-013 PAMKLSW-013-F PALO3-SW-014 PAL03-SW016F PAI-03-SW-015 

COLLECTION DATE: 05/15/98 05/15/98 05/15/9a 05tl5l98 05tl5198 05/15/98 05/18/98 

LOCATION: PAI-03-SW-12 PAM3-SW-12 PALO3-SW-13 PAl#SW-13 PAL03SW-14 PAC03-SW-14 PAL03SW-15 

I 



PARRIS ISLAND 

SITE 03 

SURFACE WATER - ANALYTICAL DATABASE 

SAMPLE NUMBER: 
On’ ’ =‘-T!ON D.ATE: “V&Lb” 
LOCATION: 

PAI-KJ-SW-012 PAI-O3-SW-O12-F PAI-03.SW-013 PAI-03-SW-013-F PAI-03-SW-014 PAI-03-SW-014-F PAC03.SW-015 

o!w398 05/15/98 05/15/98 05/15/98 05115l98 G5115i98 05/1@!98 

I 

PAI-O3-SW-12 

I 

PAI-03-SW-12 PAI-03-SW-13 

I 

PAI-03-SW-13 

I 

PALC%-SviJ-1 i 

I 

PAI-03-w-14 

I 

PALMSW-15 

T-e 

HEPTACHLOR 0.024 U 0.024 U 0.026 U 0.025 u 
. 

HEPTACHLOR EPOXIDE 0.024 U 0.024 U 0.026 U 0.025 u 

METHOXYCHLOR 0.24 U 0.24 U 0.26 U 0.25 u 

TOXAPHENE 0:49 u 0.46 u 0.53 u 0.5 u 



SAMPLE NUMBER: 

COLLECTION DATE: 
LOCATION: 

PARRIS ISLAND 

SITE 03 

SURFACE WATER - ANALYTICAL DATABASE 

PAI-03SW-012 PAI-O3-.SW-012-F 
owxl8 05/15/98 
PAI-03-SW-12 PAI-03-SW-12 

PAI-o3SW-013 
05115198 
PAI-03-SW-13 

PAI-O3-SWO13-F 

05/15/98 
PAI-03.SW-13 

PAI-03SW-014 
05/15/% 
PAI-03SW-14 

PAI-03-SW-016F 

05/15/98 
PAI-O3-SW-14 

PAl-O3-SW-015 

05/18/98 
PAI-03-SW-15 

GENERAL CHEMISTRY (unltless) 

PH I 8.2 J I I 6.2 J I I I I 8.2 I 
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PARRIS ISLAND 

SITE 03 

SURFACE WATER - ANALYTICAL DATABASE 

SAMPLE NUMBER: PAI-03-SW-015-F 

CDLLECT!DN DATE: 0508198 
LOCATION: PAI-03-SW-15 

PAI-03-SW-016 

05I15198 
PAC03-SW-16 

PAI-03-SW-016-F PAI-03-SW-017 PAI-03-SW-017-F PAI-03-SW-018 PAI-03~SW-018-F 

ON338 O!N5/98 05/15/98 OWW8 0508198 
PAI-03-SW-16 PAI-OjSW-ii PAI-03.SW-17 pAIeo3.S::‘-1$ 

I 

PAI-03”SW-18 

I 

1 ,l ,l-TRICHLOROETHANE I I 0.5 u I I 0.5 u I I 0.5 u I 
1 ,I ,2,2-TETRACHLOROETHANE 0.5 u 0.5 u 0.5 u 

13 
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PARRIS ISLAND 

SITE 03 

SURFACE WATER - ANALYTIFAL DATABASE 

SAMPLE NUMBER: PAM+-SW-015F 

COLLECTION DATE: 05/18/96 
LOCATION: PAI-03SW-15 

PAL0%SW-016 

05/E/98 
PAI-O3-SW-16 

PAL03-SW416-F 

05/15/96 
PAI-03~SW-16 

PAI-O3-SW-017 

05/15/96 
PAIJX-SW-17 

PANBSW-017-F 

05/15/96 
PA1-03-SW-17 

PAI-03~SW-016 

05/16/96 
PAI-03~SW-18 

PAI-03-SW-018-F 

05m!% 
PAI-03-SW-18 



‘1 
“1, 

,j 

PARRIS ISLAND 

SITE 03 

SURFACE WATER - ANALYTlqAL DATABASE 

1 SAMPLE NUMBER: 

COLLECTION DATE: 
LOCATION: 

PAI-03-SW-015-F PAI-03.SW016 PAI-03.SW-016-F PAI-03-SW-017 

OW3tQ8 05115/98 05115196 05/15/96 
PAl-@-W-t5 

I 

p/jl-~3-~~~16 

I 

PAl-o3-sw-16 r”Agy$S’r^:-l7 

I 

PAI-03-SW-017-F 
05/15/96 
PAI-03-SW-17 

1 PAI-03-SW-016 1 PACOISW-018-F 

I 05/l 6196 
I 

05/l 6/96 
Pp.I.O3-SW-18 Pal-c!?-SK16 

SEIMVOLATILES @g/L) 

4-BROMOPHENYL PHENYL ETHER 10 u 1ou 10 u 

QCHLORO-3-METHYLPHENOL 21 u 20 u 20 u 

4-CHLOROANILINE 21 u mu 20 u 

QCHLOROPHENYL PHENYL ETHER 10 u 10 u 10 u 

CMETHYLPHENOL 10 u 10 u 10 u 

QNITROANILINE 52 u 5OU 50 u 

QNITROPHENOL 52 u SOU 50 u 

ACENAPHTHENE 2.4 u 2.5 u 2.5 u 

* ACENAPHTHYLENE 1.2 u 1.2 u 1.2 u 

? ANTHRACENE BENZO(A)ANTHRACENE 0.049 0.12 u U 0.05 0.12 IJ u 0.05 0.12 u u 

0 BENZO(A)PYRENE 0.12 u 0.075 J 0.12 u 

cr\ 
BENZO(6)FLUORANTHENE I 0.49 U I I 0.06 I I 0.05 u 

BENZO(G,H,I)PERYLENE 0.2 u 0.2 u 0.2 u 

BENZO(K)FLUORANTHENE 0.49 U 0.025 J 0.05 u 

BlS(2CHLOROETHOXY)METHANE 10 u 10 u 10 u 

BIS(2-CHLOROETHYL)ETHER 10 u 10 u 10 u 

BIS(2-ETHYLHEXYL)PHTHALATE 10 u 10 u 10 u 

BUTYLBENZYL PHTHALATE 10 u 10 u 10 u 

CARBAZOLE 10 u 10 u 10 u 

CHRYSENE 0.12 u 0.09 J 0.12 u 

DI-N-BUTYL PHTHALATE 10 u 10 u 10 u 

DI-N-OCNL PHTHALATE 10 u 10 u 10 u 

DlBENZO(A,H)ANTHRACENE 0.49 U 0.5 u 0.5 u 

DIBENZOFURAN 10 u 10 u 10 u 

DIETHYL PHTHALATE IO u 10 u 10 u 

DIMETHYL PHTHALATE 10 u 10 u 10 u 

FLUORANTHENE 0.12 u 0.13 0.12 u 

IS 



PARRIS ISLAND 

SITE 03 

SURFACE WATER - ANALYTlqAL DATABASE 

SAMPLE NUMBER: PAI-05SW-O15-F 

COLLECTION DATE: 05/18/98 
LOCATION: PAIJB-SW-15 

PAI-03~SW-016 
05/15/98 
PAm-SW-16 

PAI-SW-O16-F 

05115I98 
PAIrn-SW-16 

PAI-03~SW-017 

05/15!38 
PA1-03-SW-17 

PAl-O3-SW-017-F 

05115B8 
PAl-03~SW-17 

PAI-03-SW-018 

05l18198 
PAI-03-SW-18 

PAI-03-SW-ol&F 

05/18/98 
PAI-03~SW-18 



PARRIS ISLAND 

SITE 03 

SURFACE WATER - ANALYTIqAL DATABASE 

r 
SAMPiE NUMBER: PAI-03-SW-O15-F PAI-03-SW-016 PAI-03~Sj?J-016-F PAI-O3-SW-017 PAI-03-SW-017-F PAI-03-SW-018 PAI-03~SW-018-F 

C”LLECT!ON DATE: 05/M/98 05/15/98 05115/98 05/15/98 05115l98 05/16/98 05/M/98 

LOCATION: PAMi-SW-15 PAI-03-SW-16 PAI-03~SW-16 PAI-03-SW-17 pAIJJ~yjpj-17 PAI-03-W-16 PAI-03~SK16 

17 



PARRIS ISLAND 

SITE 03 

SURFACE WATER - ANALYTICAL DATABASE 

SAMPLE NUMBER: PAl43-SW-Ol5-F 

COLLECTION DATE: 05/18/96 
LOCATION: PAI-03-SW-15 

PAI-co-SW-016 

05/15!96 
PAI-03SW-16 

PAI-03-SW-OK-F 

05/15/96 
PAlm-SW-16 

PAI43-SW-017 

05/15/98 
PAK&SW-17 

PAI-03-SW-O17-F 

@/15/96 
PAI-O3-SW-17 

PAI-03-SW-016 

G?X6/96 
PAI-03~SW-16 

PAI-03-SW-016-F 

05/l&96 
PAI-03-SW-16 

. 

n 

& 

cn 
MISCELLfiNEOUS PARAMETERS (rngk) 

HARDNESS as CaC03 3590 

HEXAVALENT CHROMIUM 0.02 u 

SALINITY (PSU) 17.9 

TOTAL ORGANIC CARBON 10 u 

GENERAL CHEMISTRY (unitless) 

PH I I I I 6.1 I I 

18 
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PARRIS ISLAND 

SITE 03 

SURFACE WATER - ANALYTIqAL DATABASE 

SAMPLE NUMBER: PAI-O3-SW-019 

COLLECTION DATE: 05/16/98 
LOCATION: PAI-O3-SW-19 

PAI-O3-SW-019-F 

05/16/98 
PAI-03-SW-19 

PAI-03-SW-020 

05/l 8/9f3 
PAI-03-SW-20 

PAI-03-SW-020-F 
05/18/9&l 
PAKsSii-20 

PAI-03-SW-021D 

05/l 7198 
PAi-O3-s’V’v’-21 

PAI-03-SW-021-F 

05H7198 
p,q-~3-$+/-21 

PAI-03-SW-021D-F 

05l17t98 
PAC03-S\??-21 

VOLATILES (ug/L) 

BENZENE 0.5 u 0.5 u 0.5 u 

BROMODICHLOROMETHANE 0.5 u 0.5 u 0.5 u 

BROMOFORM 0.5 u 0.5 u 0.5 u 

BROMOMETHANE 0.5 u 0.5 u 0.5 u 

CARBON DISULFIDE 2u 2u 2u 

CARBON TETRACHLORIDE 0.5 u 0.5 u 0.5 u 

CHLOROBENZENE 0.5 u 0.5 u 0.5 u 

CHLOROETHANE 0.5 u 0.5 u 0.5 u 

CHLOROFORM 0.5 u 0.5 u 0.5 u 

CHLOROMETHANE 0.5 u 0.5 u 0.5 u 

CIS-1,3-DICHLOROPROPENE 0.5 u 0.5 u 0.5 u 

DIBROMOCHLOROMETHANE 0.5 u 0.5 u 0.5 u 

ETHYLBENZENE 0.5 u 0.5 u 0.5 u 

METHYL TERT-BUTYL ETHER 0.5 u 

METHYLENE CHLORIDE 0.5 u 0.5 u 0.5 u 

STYRENE 0.5 u 0.5 u 0.5 u 

19 



PARRIS ISLAND 

SITE 03 

SURFACE WATER - ANALYTICAL DATABASE 

SAMPCE NUMBER: PALO3-SW-019 

COLLECTION DATE: 0!316/!% 
LOCATION: PALO3SW-19 

PALO%SW-019-F 
05/16/98 
PAI-0~SW-19 

PAl#-SW-020 

0!5/18/98 
PAI-03~SW-20 

PALO3SW-020-F 

05lllY98 
PAl43-SW-20 

PAMN-SW-021D 

o!i/17/!xl 
PAI-O3-SW-21 

PAI-03-SW-021-F 
05l17m3 
PAI-03~SW-21 



“.S,,( 
) “‘b 

,I 

PARRIS ISLAND 

SITE 03 

SURFACE WATER - ANALYTIqAL DATABASE 

SAMPLE NUMBER: PAI-05SW-019 

COLLECTION DATE: 05/16/98 
LOCATION: PAI-0~SW-19 

PAL03-SW-019-F 

05/s/98 
PAI-0%SW-19 

PAL03-SW-020 

05mm 
PAI-03-SW-20 

PAI-03~SW-020-F 
05/1S/98 
PAI-UJ-SW-N 

PAI-03.SW-021D PAI-03~SW-021-F PAI-03~SW-021D-F 
05/l 7/98 ow7/98 05/17/98 
PAlJj3.Si”ls21 

I 

PAi-03~Siik2i 

I 

PAKG-~t’v’zl 

SEMNOLATILES &l/L) 

, BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 0.052 U 0.051 u 0.05 u 

EtlS(2-CHLOROETHOXY)METHANE 10 u 10 u 11 u 

BlS(2-CHLOROETHYL)ETHER 10 u 10 u 11 u 

DIBENZOFURAN 10 u 10 u 11 u 

DIETHYL PHTHAIATE 10 u 10 u 11 u 

DIMETHYL PHTHAIATE 10 u 10 u 11u 

FLUORANTHENE 0.13 u 0.13 u 0.12 u 

21 



PARRIS ISLAND 

SITE 03 

SURFACE WATER - ANALYTI$AL DATABASE 

SAMPLE NUMBER: PAlo3-SW-019 

COLLECTION DATE: GWXJ8 
LOCATION: PAlO3-SW-19 

PAVX-SW-O@-F 
05/16/98 
PAI&SW-19 

PAI-03~SW-020 

05/18/98 
PAI-O3-SW-20 

PAI-03SW-020-F 

05/18/98 
PAI-03SW-20 

PAI-O3-SW-021D 
05/17/98 
PAI-03-SW-21 

PAI-O3-!3W-O21-F 
0!5/17/98 
PAI-03.SW-21 

PACO3-SW-021D-F 
05/l 7l98 
PAI-03~SW-21 

SEMIVOLATILES (jig/L) 



‘(8, 
.) 

‘, 

) 1 

PARRIS ISLAND 

SITE 03 

SURFACE WATER - ANALYTlqAL DATABASE 

SAMPLE NUMBER: PAI-O3-SW019 

CO:LECT!ON DATE: 05116i98 
LOCATION: PAl03SW-19 

PAI-03sSW-O19-F 

05/16/98 
PAI-03SW-19 

PAI-03-SW-020 

O!iIlSi% 
PAI-03-SW-20 

PAI-03-SW-020-F PAI-03-SW-021D PAI-03-SW-021-F PAI-03-SW-021D-F 

05/l&98 05117i98 05~17l98 05117l98 
PAI-03-SW-‘M 

I 

pjjl43-9$2f 

I 

PAI-03-SK-21 

I 

PAl-o3-sw-2? 

I 

23 



PARRIS ISLAND 

SITE 03 

SURFACE WATER -ANALYTICAL DATABASE 

IORGANICS (clg/L) 

q 
1 PAl-O3-SW-019F 

O!V16/9Ei 
PALO3SW-19 

PAI-03-SW-020 PAL03-SW-Ox)-F 
0!%&% 05/1&9tI 
PAI-03-SW-20 PAI-O3-SW-20 

PAbO3-SW-0210 
p5/17/98 
PAI-03~SW-21 

PAL0%SW-o21-F 

O!i/17/98 
PAI-O3-SW-21 

ISCELLANEOUS PARAMETERS (III&) 

HARDNESS as CaC03 

SALINITY (PSU) 

TOTAL ORGANIC CARBON 

GENERAL CHEMISTRY (unltless) 

PH 

3550 

18.3 

10 u 

I 7.9 I I I I 

24 ’ 
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PARRIS ISLAND 

SITE 03 

SURFACE WATER - ANALYTICAL DATABASE 

SAMPLE NUMBER: PAI-03-SW-022 
COLLECT!ON DATE: C5/16/98 

LOCATION: PAIK%SW-22 

PAI-03-SW-022-F 
05/16/98 
PAI-03SW-22 

PAC03-SW-023 
05/19/98 
PAI-03-SW-23 

PAI-03-SW-023-F 
05X998 
PA1-03~SW-23 

PAI-03-SW-024 
06/l 4l90 
p~&ij3-si;v’.3 

PAC03-SW-02dF 
OW14/98 
p+J-03-S:‘:-2: 

PAI-03-SW-025 
06/14/98 
PA!-03~SW-25 

lOLATILES (ug/L) 

1 ,l ,I-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1 ,l ,2-TRICHLOROETHANE 

l,l-DICHLOROETHANE 

1 ,l-DICHLOROETHENE 

1 ,ZDICHLOROETHANE 

1,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

QMETHYL-2-PENTANONE 

ACEiONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1 $DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

METHYL TERT-BUML ETHER 
METHYLENE CHLORIDE 

STYRENE 

0.5 u 0.5 u 0.5 u 0.5 u 

0.5 u 0.5 u 0.5 u 0.5 u 

0.5 u 0.5 u 0.5 u 0.5 u 

0.5 u 0.5 u 0.5 u 0.5 u 

0.5 u 0.5 u 0.5 u 0.5 u 

0.5 u 0.5 u 0.5 u 0.5 u 

0.5 u 0.5 u 0.5 u 0.5 u 

0.5 u 0.5 u 0.5 u 0.5 u 

2 UR 2 UR 2 UR 2 UR 

2 UR 2u 2u 2u 

2u 2u 2u 2u 

2 UR 3J 2 UR 2 UR 

0.5 u 0.5 u 0.5 u 0.5 u 

0.5 u 0.5 u 0.5 u 0.5 u 

0.5 u 0.5 u 0.5 u 0.5 u 

0.5 u 0.5 u 0.5 u 0.5 u 

2u 2u 2u 2u 

0.5 u 0.5 u 0.5 u 0.5 u 

0.5 u 0.5 u 0.5 u 0.5 u 

0.5 u 0.5 u 0.5 u 0.5 u 

0.5 u 0.5 u 0.5 u 0.5 u 

0.5 u 0.5 u 0.5 u 0.5 u 

0.5 u 0.5 u 0.5 u 0.5 u 

0.5 u 0.5 u 0.5 u 0.5 u 

0.5 u 0.5 u 0.5 u 0.5 u 

0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 

0.5 u . 0.5 u 0.5 u 0.5 u 

. . 
.- 
-,,- 
,..- 
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PARRIS ISLAND 

SITE 03 

SURFACE WATER - ANALYTIFAL DATABASE 

SAMPLE NUMBER: PAI-03~SW-022 PAI-O3-SWMZ-F PAI-03-SW-023 PAI-o3-SW-O23-F PAC03-SW-024 PAI-03-SW-026F PAI-03-SW-025 

COLLECTION DATE: 05/l&98 05/18/99 05/19/98 05/19/98 06l14f98 OS/14!98 08/14/98 

LOCATION: PAI-0%SW-22 PAI-(U-SW-22 PAI-03-SW-23 PAlO3-SW-23 PAI-O3-SW-24 PAI-03-SW-24 PAI-03-SW-25 

c) 
\ 



“‘%/( 
) 

PARRIS ISLAND 

SITE 03 

SURFACE WATER - ANALYTICAL DATABASE 

SAMPLE NUMBER: PAI-O3-SW-022 

COLLECTION DATE: 05/16/98 
LOCATION: PAl-O3-SW-22 

PAI-03-SW-O22-F 

05/16/98 
PAl-mwi22 

PAI-03-SW-023 
05/19/98 
PAI-Oj-SWJj 

PAI-03~SW-O23-F 

05/19/98 
PAI-G35ii-23 

PAI-03SW-024 

C6/14l98 
PAi-O3-s’vi-24 

PAI-03~SW-02dF 

06/14/98 
?Al-O3-X-24 

ACENAPHTHENE 

. 

ANTHRACENE 

27 



PARRIS ISLAND 

SITE 03 

SURFACE WATER - ANALYTIFAL‘DATABASE 

SAMPLE NUMBER: PAI-O3-SW-022 

COLLECTION DATE: 05/l&98 
LOCATION: PAI-O3-SW-22 

PAI-O3-SW-O22-F 
@X6/98 
PAI-03-SW-22 

PAI-03-SW-023 

0!5/19/98 
PAI-03-SW-23 

PAI-03-SW-O23-F 

05/19/98 
PAl03-SW-23 

PAI-03~SW-024 

06/14/9E 
PAI-03~SW-24 

PAI-O3-SW-024-F 
CW14/98 
PAI-03-SW-24 

PAI-O3-SW-025 
06/14/98 
PAI-O3-SW-25 



PARRIS ISLAND 

SITE 03 

SURFACE WATER - ANALYTIcAL DATABASE 

SAMPLE NUMBER: PAMX-SW-on 

COLLECTION DATE: 05/16/?38 

LOCATION: PAbO3-S%-22 

PAL03SW-023 

05/19/98 
P#~03-s::‘-23 

PAI-O3-SW-023-F 

05119198 
-w-l3-S~.23 I ,*I ” 

PAL03.SW-024 

C6/14/98 
PA!.03.SW-24 

PAI-03-SW-024-F 

06/14/98 
PA!-03~SW-24 

PAI-03SW-025 

OM4l98 
PAI-03-SW-25 

PESTlClDESlPCBs (pg/L) 

AROCLOR-1260 

BETA-El-K 

CHLORDANE 

DELTA-BHC 

DIELDRIN 

ENDOSULFAN I 

0.24 U 0.25 u 0.24 U 0.25 u 

0.024 U 0.025 u 0.024 U 0.025 u 

0.1 u 

0.024 U 0.025 u 0.024 U 0.025 U 

0.048 u 0.05 u 0.048 u 0.05 u 

0.024 U 0.025 U 0.024 U 0.025 U 

INORGANICS @g/L) 
ALUMINUM 845 74.4 u 933 88.9 U 242 22.7 U 44.5 u 

ANTIMONY 1.8 1.7 u 3U 4.1 u 1.8 U 1.8 U 1.8 U 

ARSENIC 2u 2u 2u 2u 2.1 u 2.1 u 2.1 u 

BARIUM 12.4 U 273 13.4 229 13.3 189. 227 

BERYLLIUM 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 

CADMIUM 0.3 u 0.3 u 0.3 u 0.3 u 0.3 u 0.3 u 0.3 u 

CALCIUM 235000 289000 228000 242000 246000 261000 271000 

CHROMIUM 0.7 u 0.7 u 0.7 u 0.7 u 0.8 U 0.8 U 0.8 U 

COBALT 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U , 0.6 U 

COPPER 1.2 u 1.2 u 1.6 U 1.2 u 2.1 u 3.3 u 1.8 U 
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PARRIS ISLAND 

SITE 03 

SURFACE WATER - ANALYTICAL DATABASE 

SAMPLE NUMBER: PAL03-SW-022 

COLLECTION DATE: .0!5/16/98 
LOCATION: PAICi-SW-22 

PAI-03SW-022-F 

05m98 
PAL03-SW-22 

PAKD-SW-023 
05/19/98 
PAI#-SW-23 

PAI-O3-SW-O23-F 
0509198 
PAL03SW-23 

PAI-O3-SW-024 

fj6/14i98 
PAI-03-SW-24 

PAI-OJ-SW-024F 
06/14/98 
PAL03-SW-24 

PAL03SW-025 

06l14I98 
PAI-03-SW-25 

MISCELLANEOUS PARAMETERS (mgk) 

HARDNESS as CaC03 3520 

TOTAL ORGANIC CARBON 10 u 

GENERAL CHEMISTRY (unitless) 

PH 7.8 J I I I I I I 



PARRIS ISLAND 

SITE 03 

SURFACE WATER -ANALYTICAL DATABASE 

SAMPLE NUMBER: PAI-03-SW-025-F 

COLLECTION DATE: 06114/98 
LOCATION: PAI-O3-SW-25 

PAI-03SW-026 PAI-03-SW-026.F PAI-03-SW-027 

06/14/98 06H4l98 06/15/98 

I 

PAI-03-SW-26 

I 

PAI-03-SW-s26 
- _ - -. . 

I 

I'AI-W-W&2? 

I I I I 
VOLATILES (ug/L) 

PAI-03-SW-O27-F 

C6/15/98 
PAi-93~S’Wi 

1 ,l ,l-TRICHLOROETHANE 0.5 u 0.5 u 0.5 u 

1 ,1,2,2-TETRACHLOROETHANE 0.5 u 0.5 u 0:5 u 

1 ,1,2-TRICHLOROETHANE 0.5 u 0.5 u 0.5 u 

1 ,l -DICHLOROETHANE 0.5 u 0.5 u 0.5 u 

1 ,l-DICHLOROETHENE 0.5 u 0.5 u 0.5 u 

1 ,ZDICHLOROETHANE I I 0.5 u I I 0.5 u I I 0.5 u I 
1 ,?-DICHLOROETHENE (TOTAL) 0.5 u 0.5 u 0.5 u -- 
1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

0.5 u 0.5 u 

2 UR 2 UR 

‘2 u 2u 

I 0.5 u I 
2 UR 

I 2u 

31 



PAI-03-SW-028 

06/15/98 
PAL03-SW-28 

PARRIS ISLAND 

SITE 03 

SURFACE WATER - ANALYTIqAL DATABASE 

SAMP.LE NUMBER: PAM!-SW-025F 
COLLECTION DATE: 06l1403 
LOCATION: PAMBSW-25 

PAI-O3-SW-026 
06/14/98 
PAI-03~SW-26 

PAL03-SW-026-F 
06114198 
PALO&SW-26 

PAKQ-SW-027 
06i15l98 
PANBSW-27 

PAI-03~SW-O27-F 
OEI15l98 
PAI-03~SW-27 

VOIATILES &g/L) 

TOLUENE 0.5 u 0.5 u 0.5 u 

TRANS-1,3-DICHLOROPROPENE 0.5 u 0.5 u 03 u 
TRICHLOROETHENE 0.5 u 0.5 u 0.5 u 
VINYL CHLORIDE 0.5 u 0.5 u 0.5 u 
XYLENES, TOTAL 0.5 u 0.5 u 0.5 u 



PARRIS ISLAND 

SITE 03 

SURFACE WATER - ANALYTICAL DATABASE 

SAMPLE NUMBER: 

COLLECTION DATE: 
LOCATION: 

PAI-03~SW425-F PAI-03-SW-026 PAI-03.SW-o26-F PAI-03.SW-027 PAI-03-SW-027-F PAI-03-SW-028 PAC03-SW-028-F 
CGl4’98 Wl4l98 06114198 06/15/98 06l15l98 06115198 06/15/98 

I 

?Airni-25 

I 

2A143-!#-26 PAC03-SW-26 ?A!-03.Sk%?? 

I I 

PAI-OS-SW.27 PAI-O&SW-28 PAI-03-SW-28 

SEMIVOLATILES (pg/L) 

CCHLORO-3-METHYLPHENOL 

QCHLOROANILINE 

QCHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

QNITROPHENOL 

21 u 21u 

21 u 21 u 18 U 

10 u 10 u 9u 

10 u 10 u 9u 

52 U 52 U 46U 

52 U 52 U 46U 
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SAMPLE NUMBER: 

COLLECTION DATE: 
LOCATION: 

PAI-03-SW-o25-F 

06/14i98 
PAKD-SW-25 

PARRIS ISLAND 

SITE 03 

SURFACE WATER -ANALYTICAL DATABASE 

PAL03-SW-026 PAI-03~SW-026-F 
OF914198 OSll4i98 
PAI-03-SW-26 PAL03-SW-26 

PAL03-SW-027 

06/15/?28 
PAI-03-SW-27 

PAI-O3-SW-O27-F 
O&15/98 
PAI-O3-SW-27 

PAI-O3-SW-028 
06/15/98 
PAI-03-SW-28 

PAL03-SW-O28-F 
OS/15198 
PACO3-SW-28 

J 
SEMVOLATILES &g/L) 



“‘I 
PARRIS ISLAND 

SITE 03 

SURFACE WATER - ANALYTIqAL DATABASE 

SAMPLE NUMBER: PAI-O3SW-O25F PAI-O3-SW-026 PAI-03-SW-026-F PAC03-SW-027 PAI-03-SW-027-F 

06/14J98 06/14/98 06/14/98 06/1X48 06/15/98 

I 

COLLECT!ON DATE: 
LOCATION: 

I 
PAI-03~SW-25 

I 
PAI-03sSW-26 

1 
PAI-03-SW-26 

^^ ^... 

I 
PA&u&sw-27 Ptii-GsGG’-27 

1 PAI-03SW-028 1 PAI-03.SW-o28-F 

I 06X1/98 
I 

06/15/98 
PAlrn-SW-28 !‘p.K!3-Sk’&28 

LEAD 17 u 17 u 17 u 132 17 u 1.7 u 1.7 u 
MAGNESIUM 81BOOO 811000 764000 774000 230000 249000 
MANGANESE 33.5 58 41.2 840 152 147 158 
MERCURY 0.1 u 0.1 u 0.1 u 0.15 0.1 u 0.1 u 0.1 u 
NICKEL 1 u 1 u 1 u 39.8 1 u 1 u 1 u 
POTASSIUM 452000 439ooo 436000 420000 146000 159ooa 
SELENIUM 2.2 u 2.2 u 2.2 u 22 u 2.2 u 2.2 u 2.2 u 
SILVER 0.7 u 0.7 u 0.7 u 0.7 u 0.7 u 0.7 u 0.7 u 
SODIUM 6850000 6710000 665oooo 6710000 641oooo 195oooo 2110000 
THALLIUM 3.1 u 3.1 u 3.1 u 3.1 u 3.1 u 3.1 u 3.1 u 
VANADIUM 1.9 u 3u 1.3 u 269 11 0.6 U 0.6 U 
Zl.NC 3.5 u 3.4 u 52.1 294 70.6 3.9 u 63.2 
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C-5 

SURFACE SOIL 

-- 
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PARRIS ISLAND 
SITE 03 

SURFACE SOIL - ANALYTICAL DATABASE 

I SAMPLE NUMBER: 

COLLECTION DATE: 

LOCATION: 

SAMPLE DEPTH: 

PAI-O3SS-001-01 PAI-03-SS-002-01 

05Rom OfjnWQ8 

PAW-SS-01 PAI-03-SS-02 

0.0 - 10 0.0 - 1.0 

PAI-03-SS-003-01 

05/30/98 

PAI-O3-SS-03 

oo-lsl 

PAI-03-SS-00601 

05RO/98 

PAI-03~SS-04 

0.0 _ 10 

PAI-03-SS-005-01 

05RO/98 

PAI-03-SS-05 

o.o- 1.0 

PAI-03~SS-00601 

o!m9/98 

PAI-03SS-06 

o.o- 1.0 

PAI-o3-SS-007-01 

O!i/19/98 

PAl-O3-SS-07 

o.o- 1.0 

VOLATILES () 

r) 

& . 
BROMODICHLOROMETHANE 6U 6U 6U 6U 6U 6U 5u 

6‘ 
BROMOFORM 6U 6U 6U 6U 6U 6U 5U 

BROMOMETHANE 6U 8U 6U 6U 6U 6U 5u 

CARBON DISULFIDE 6U 6U 6U 6U 6U 6U 5u 

CARBON TETRACHLORIDE 6U 6U 6U 6U 6ti 6U 5u 

CHLOROBENZENE 6U 6U 6U 6U 6U 6U 5u 

CHLOROETHANE 6U 6U 6U 6U 6U 6U 5u 

CHLOROFORM 6U 6U 6U 6U 6U 6U 5u 

CHLOROMETHANE 6U 6U 6U 6U 6U 6U 5u 

Cls-1,3-DICHLOROPROPENE 6U 6U 6U 6U 6U 6U 5u 

DIBROMOCHLOROMETHANE 6U 6U 6U 6U 6U 6U 5u 

ETHYLBENZENE 6U 6U 6U 6U 6U 6U 5u 

METHYLENE CHLORIDE 6U 6U 6U 6U 6U 6U 5u 

STYRENE 6U 6U 6U 6U 6U 6U 5u 

TETRACHLOROETHENE 6U 6U 6U 6U 6U 6U 5u 

TOLUENE 6U 6U 6U 6U 6U 6U 5u 

TRANS-1,3-DICHLOROPROPENE 6U 6U 6U 6U 6U 6U 5u 

TRICHLOROETHENE 6U 6U 6U 6U 6U 6U 5u 1 

1 



PARRIS ISLAND 
SITE 03 

SURFACE SOIL - ANALYTICAL DATABASE 

SAMPLE NUMBER: 1 PAI-03SS-001-01 1 PAI-SS-oo4-01 1 PAI-03-SS-CHE-01 

COLLECTION DATE: 

LOCATION: 

SAMPLE DEPTH: 

VOlATlLES @g/kg) 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLATILES @g/kg) 

I 6U I 6U I 6U I 6U I 6U I 6U I 5U 

6U 6U 6U 6U 6U 6U SIJ I 

4METHYLPHENOL 120 J 370 u 350 u 360 u 360 U 360 UR 360 u 

QNITROANILINE 1800 u 1600 ‘U 1600 U 1800 u 1600 U 1600 UR 1600 U 

QNITROPHENOL 1600 u 1600 U 1600 U 1600 U 1600 u 1800 UR 1600 U 



PARRIS ISLAND 
SITE 03 

SURFACE SOIL -ANALYTICAL DATABASE 

SAMPLE NUMBER: 

COLLECTION DATE: 

LOCATION: 

SAMPLE DEPTH: 

PAI-SS-‘Xi1-01 

PAW3-SS-01 

o.o- 1.0 

PAI-03-SS-OU2-01 

PAI-O3-SS-02 

0.0 - 1.u 

PAI-03-SS-003-01 

o!ml9E 

PAI-03SS-03 

o.o- 1.u 

PAI-03~SS-004-01 

PAI-03~SS-04 

o.o- I.0 

PAI-03-SS-OO!5-01 

PAI-03-SS-05 

o.o- 1.0’ 

PAI-03-SS-W-01 

I 

PAIJI3XG007-01 

05/19/98 05/19/% 

PAI-03-SW6 pAl-03-SSJji I 

o.o- I.0 I 0.0 _ 1.0 I 

SEMIVOLATILES @g/kg) 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

4000J 160 U 170 u 160 U 160 U 46w u 46w u 

1600J 92 u 66 u 91 u 91 u 23W U 2300 U 

340 2.2 J 3.4 u 3.6 U 3.6 U 91 u 93 u 

3ooo 10 6.6 u 9.1 u 9.1 u 230 U 230 U 

4ooo 13 6.6 u 9.1 u 9.1 u 230 U 230 U 

3400 12 7.2 3.1 J 3.6 U 73 J 76 J 

2500 15 u 14 u 14 u 14 u 360 U 370 u 

1300 7.2 3.6 3.6 U 3.6 U 91 u 93 u 

BlS(2-CHLOROETHOXY)METHANE 360 U 370 u 350 u 360 U 360 u 360 UR 360 U 

BlS(2-CHLOROETHYL)ETHER 360 U 370 u 360 u 360 U 360 U 360 UR 360 U 

BIS(2-ETHYLHEXYL)PHTHAlATE 360 U 370 u 350 u 360 U 360 U 360 UR 360 U 

BUl-YLBENZYL PHTHALATE 360 U 370 u 350 u 360 U 360 u 360 UR 360 U 

? CARBAZOLE CHRYSENE 

670 

370 20 

u 350 u 360 u 360U 360 UR 49J 

2900 5.3 J 9.1 u 9.1 u 160 230 U 

-4 

,.- 
-. 

. ~_~ 

f” 

HEXACHLOROB 

3 



PARRIS ISLAND 
SITE 03 

SURFACE SOIL - ANALYTICAL DATABASE 

SAMPLE NUMBER: 

COLLECTION DATE: 

LOCATION: 

SAMPLE DEPTH: 

PAI-O3-SS-OOI-01 PA103-SS-002-01 

oflf2oBa o5t2ol9a 

PAI-036S-01 PALO3-SS-02 

o.o- 1 u o.o- 1.u 

PAI-O3-SS-003-01 

05QOi!Xl 

PAKG-SS-03 

o.o- 1.0 

PAl-O3-SS-OU601 

o!irxa 

PAW-SS-04 

o.o-1.0 

PAI-O3-SS-C05-01 

05Ro/96 

PAI-03-SS-05 

0.0 - 1.u 

SEMlVOLATILES @g/kg) 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

PESTlClDESlPCBs @g/kg) 

360U 

1600 U 

1200 

360 u 

4500 

370 u 

1800 u 

12 

370 u 

20 J 

350 u 

1600 U 

6J 

350 u 

13 J 

360 U 

law u 

7.2 U 

360 u 

16 U 

360 U 

law u 

4.9 J 

360 u 

ia u 

360 UR 

,800 UR 

210 

360 UR 

460 u 

360 U 

law u 

190 u 

360 U 

460 u 



PARRIS ISLAND 
SITE 03 

SURFACE SOIL - ANALYTICAL DATABASE 

SAMPLE NUMBER: 
--- -. 

COLLEG I lOri DATE: 

LOCATION: 

SAMPLE DEPTH: 

PAI-03-SS-001-01 

ozm? 

PAI-03-SS-OI 

o.o- 1.0 

PAI-03~SS-002-01 
r-lwxl/aA ““. -1. “U 

PAI-o3-SS-02 

o.o- l.u 

PAI-03-SS-003-01 PAI-03-SS-00401 

05!20!9~ o5m98 

PAI-03-SS-03 PAI-03-SS-04 

oo- I.0 o.o- l.ff 

PAI-03~SS-005-01 

05/20/98 

PAI-03-SS-05 

00-10 

I PAI-03-SS-006-01 

I 

PAI-03-SS-007-01 

05/19/98 0!%9/98 I 
PAI-03-SS-06 

oo- I.0 I 

PAW%SS-07 

0.0 - 1.0 I 

PESTICIDEWPCBs (pglkg) 

HEPTACHLOR EPOXIDE 26 R 0.92 u 4.4 u 4.6 U 4.6 U 0.91 u 93 u 

METHOXYCHLOR 180 u 9.2 u 44U 46U 46U 9.1 u 930 u 

TOXAPHENE 360 U ia u 88 u 92 u 91 u ia u 1900u 

INORGANICS @@kg) 

ALUMINUM 6520 I 6980 2650 8980 6680 I 4010 4770 

MISCELLANEOUS PARAMETERS (r&kg) 

HEXAVALENT CHROMIUM I ! 0.82 u I 0.86 u 1 



PARRIS ISLAND 
SITE 03 

SURFACE SOIL - ANALYTICAL DATABASE 

PAL03-SS-OOE-01 PALO3-SS-o09-01 PAL03SS-010-01 PALO3-SS-Ol1-01 PAW-SS-Ol2-01 PAC03-SS-OKi-01 PAL03-SS-01601 

05/14/98 05/19/98 O!i/19/98 05/14/98 05/14/98 05Ro/?# c5/19/98 

PAL03SS-09 PAI-03-SS-09 PAL03-SS-10 PAI-O3-SS-11 PAlO3-SS-12 PAL03-SS-13 PAL03sSS-14 

0.0 - 10 o.o- l.(r o.o- 1.u o.o- 1.0 0.0 - 1.0 o.o- 1.0 o.o- 1.0 

VOLATILES () 



“I ‘1 
1 

Sh,, 
‘I 

*’ I 

PARRIS ISLAND 
SITE 03 

SURFACE SOIL - ANALYTICAL DATABASE 

SAMPLE NUMBER: PAI-03sSS-009-01 PAI-03-SS-009-01 PAI-03-SS-010-01 PAI-O3-SS-OI l-01 PAI-03-SS-012-01 PAC03-SS-013-01 PAI-03.SS-014-01 
C.OLLECTION DATE: 05/14/98 05/19/98 cn119i98 05/l 4I98 05/l mEI 0920/98 05/19/99 

LOCATION: PAl-O3SS-08 PAI-03-SS-09 PAI-03-SS-10 PAI-OJSS-11 PAI-03-SS-12 PAI-03-SS-13 PAC03.SS-14 
SAMPLE DEPTH: oo- 1.u 0.0 _ l.u 0.0 _ 1.u 00-m 0.0 1 0 - 0.0 1.u - 0.0 1 .u - 

VOLATILES @g/kg) 

VINYL CHLORIDE I 5U I 6U I 10 u I 6U I 9u I 7u I 6U 

XYLENES, TOTAL 5U 6U 10 u 6U 9u 7u 6U I 
SEMIVOLATILES @gnCg) 
1,2,4TRICHLOROBENZENE 360 u 350 u 370 u 350 u 340 u 350 u 350 UR 
1,2-DICHLOROBENZENE 360 U 350 u 370 u 350 u 340 u 350 u 350 UR 
1 ,bDICHLOROBENZENE 360 U 350 u 370 u 350 u 340 u 350 u 350 UR 
1 +DICHLOROBENZENE 360 u 350 u 370 u 350 u 340 u 350 u 350 UR 
2,2’-OXYBIS(l-CHLOROPROPANE) 360 U 350 u 370 u 350 u 340 u 350 u 350 UR 

l 
1600 U 1800 u 1800 U 1800 u 1700 u 1700 u 1700 UR 

.I 
2,4,6TRICHLOROPHENOL 360 U 350 u 370 u 350 u 340 u 350 u 350 UR 2,4DICHLOROPHENOL 360 U 350 u 370 u 350 u 340 u 350 u 350 UR 

. ,.II. 

2,4DIMETHYLPHENOL 360 U 350 u 370 u 350 u 340 u . ..” 
2,4DINITROPHENOL 2,4DINITROTOLUENE 1800 360 u U 1800 350 u U 1800 370 u U 1800 u 1700 u 

1700 350 u u 1700 350 UR UR 

,. 350 u 340U 350 u 350 UR 

2,6-DINITROTOLUENE 360 U 350 u 370 u 350 u 340 u 350 u 350 UR 
2XHLORONAPHTHALENE 360 U 350 u 370 u 350 u 34OU 350 u 350 UR 
P-CHLOROPHENOL 360 U 350 u 370 u 350 u 340 u 350 u 350 UR 
2-METHYLNAPHTHALENE 360 U 350 u 370 u 350 u 340 u 350 u 350 UR 
2-METHYLPHENOL 360 U 350 u 370 u 350 u 340 u 350 u 350 UR 
2-NITROANILINE 1800 U 1800 U 1800 U 1800 u 1700 u 1700 u 1700 UR 
2-NITROPHENOL 360 U 350 u 370 u 350 u 340 u 350 u 350 UR 

3,3’-DICHLOROBENZIDINE 730 u 710 u 740 u 710 u 690 UJ 706 u ,700 UR 
3-NITROANILINE 1800 U 1800 U 1800 U 1800 U 1700 UR 17co u 1700 UR 
4,6-DINITRO-2-METHYLPHENOL 1800 U 1800 U 1800 U 1800 u 1700 u 1700 u 1700 UR 
QBROMOPHENYL PHENYL ETHER 360 U 350 u 370 u 350 u 340 u 350 u 350 UR 
QCHLORO-3-METHYLPHENOL 730 u 710 u 740 u 710 u 690 U 700 u 700 UR 
QCHLOROANILINE 730 u 710 u 740 u 710 u 690 U 700 u 700 UR 
QCHLOROPHENYL PHENYL ETHER 360 u 350 u 370 u 350 u 340U 350 u 350 UR 
QMETHYLPHENOL 360 U 350 u 370 u 350 u 340 u 350 u 350 UR 

1800 U 1800 u 1800 U 1800 U 1700 UJ 1700 u 1700 UR 
QNITROANILINE 

1800u 1800 U 1800 U 1800 U 1700 u 1700 u 1700 UR 4-NITROPHENOL 

7 



PARRIS ISLAND 
SITE 03 

SURFACE SOIL -ANALYTICAL DATABASE 

SAMPLE NUMBER: 

COLLECTION DATE: 

LOCATION: 

SAMPLE DEPTH: 

SEMVOLATILES @g/kg) 

PAI-03SS-006-01 PAI-o3-SWI9-01 

05/14/98 05/19/98 

PAI-O3-!5S-O8 PAI-03-SSo9 

o.o- 1.0 o.o- 1.0 

PAl-03-SS010-01 

0!5/19/98 

PAI-03~SS-10 

0.0 - l.u 

PAI-O3-SS-01 l-01 

05114649 

PAlo3sS-11 

0.0 - 1.u 

PAI-03~SS-012-01 

05/14/98 

PAI-0~SS-12 

0.0 - 1 u 

‘I . CHRYSENE I 200 I 25 J I 4.1 J I 3.6 I 9.6 I 34 210 J 

4? DI-N-BUNL PHTHALATE 360 u 350 u 370 u 350 u 340U 350 u 350 UR 



” %,( 

.i 
‘I,, 

) ) 

PARRIS ISLAND 
SITE 03 

SURFACE SOIL -ANALYTICAL DATABASE 

SAMPLE NUMBER: PAM3-SS-oo8-01 PAI-03-SS-009-01 

COLLECTION DATE: 05/l 4i98 05119198 

LOCATION: PAI-03-SW8 PAI-03-SS-09 

SAMPLE DEPTH: o.o- 1.u o.o- l.u 

PAI-03-SS-010-01 PAL03-SS-011.01 PAL03-SS-012-01 PAL03SS-013-01 

05/l g/99 05114t98 05114198 C5/20/98 

PAI-03SS-10 

I 

PAI-O%SS-11 

I 

PALO%SS-12 

I 

PAI-O3SS-13 

o.o- 10 0.0 - 1.u 0.0. 1 u o.o- l.u 

SEMIVOLATILES @g/kg) 

NITROBENZENE 360U 350 u 370 u 350 u 340 u 350 u 350 UR 

PENTACHLOROPHENOL 1800 U 1800 u 1800 U 1800 U 1700 u 1700 u 1700 UR 

PHENANTHRENE 160 11 J 2.2 J 14 10 44 180 

PHENOL 360 u 350 u 370 u 350 u 340 u 350 u 350 UR 

PYRENE 330 40J 9.4 u 17 u 18 52 360 J 

PESTlCIDEWPCBs &g/kg) 

9 



PARRIS ISLAND 
SITE 03 

SURFACE SOIL -ANALYTICAL DATABASE 

SAMPLE NUMBER: PAl-O3-SS-CWOI 

COLLECTION DATE: CWlt98 

LOCATION: PAI-03-W08 

SAMPLE DEPTH: o.o- 1.0 

PAl-03~SS-009-01 

o!Y19/98 

PAl-O3-SS-09 

o.o- 1.0 

PAI-O3SS-010-01 

0!5/19/98 

PAl-O3-SS-10 

0.0 _ 1.u 

PAla-SS-Oll-01 

05/14/!38 

PAIM-SS-11 

o.o- l.u 

PAI-03sSS-012-01 

OWt98 

PAI-03-SS-12 

0.0 - 1.u 

PAI-03-SS-01301 

05/20/98 

PAI-03-SS-13 

0.0 - 1 u 

PAI-03-SS-01601 

05119198 

PAI-03~SS-14 

o.o- l.u 

PESTlClDESlPCBs (pg/kg) 

HEPTACHLOR EPOXIDE 0.92 u 8.7 U 9.2 u 0.87 U 1.7 u 8.6 u 4.4 u 

METHOXYCHLOR 9.2 u 87 U 92 u 8.7 U 17 u 86 u 44U 

TOXAPHENE 18 U 170 u 180 U 17 u 34 u 170 u BBU 

INORGANICS (mgkg) 

MISCELLANEOUS PARAMETERS @@kg) 

HEXAVALkNT CHROMIUM I ! ! 0.83 U ! ! ! I 1 



4 
6- 

I SAMPLE NUMBER: 

COLLECTION DATE: T 
I LOCATION: 

SAMPLE DEPTH: I 

PARRIS ISLAND 
SITE 03 

SURFACE SOIL - ANALYTICAL DATABASE 

PAI-%SS-016O.lD PAI-03-SS-O15-01 PAI-03-SS-O16-01 

C5/19/98 05l14l96 W14J98 II 

PAI-OXSS-14 PAI-o3-SS-15 PAC03-SS-16 

0.0 - 1.u o.o- l.u o.o- l.u 

CHLOROFORM 

CHLOROMETHANE 6U 5u 6U 

CIS-1,3-DICHLOROPROPENE 6U 5u 6U 

DIBROMOCHLOROMETHANE 6U 5u 6U 

ETHYLBENZENE 6U 5u 6U 

METHYLENE CHLORIDE 6U 5U 6U 

TETRACHLOROETHENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 6U 5u 6U 

11 



PARRIS ISLAND 
SITE 03 

SURFACE SOIL - ANALYTICAL DATABASE 

SAMPLE NUMBER: 

COLLECTION DATE: 

LOCATION: 

SAMPLE DEPTH: 

.,-. 1.w.. I-I ,_.-,..-a 

PAI-03SS-014.OlD PAI-O3-SS-01501 PAl-O3-SS01601 

05/19/98 05/14i98 05/14/98 II II II II 

PAM%SS-14 PAIJXI-SS-15 PAI-03-SS-16 

0.0 - 1.u o.o- 1.u 0.0 - 1.0 

VULA I ILCJ (pgmg] 
VINYL CHLORIDE I 6U I 5u I 6U I I I I 
XYLENES, TOTAL 6U 5u 6U I 
SEMIVOLATILES (Ng/kg) 

1,2,4TRICHLOROBENZENE I 340 u I 380 U I 370 u I I I I 
1,2-DICHLOROBENZENE 340 u 380 U 370 u I 

QBROMOPHENYL PHENYL ETHER 340 u 380 u 370 u 

hCHLORO+METHYLPHENOL 690 U 760 u 740 u 

CCHLOROANILINE 690 U 760 U 740 u 

CCHLOROPHENYL PHENYL ETHER 340U 380 u 370 u 

4-METHYLPHENOL 34QU 380 u 370 u 

QNITROANILINE 1700 u 1900 UJ 1800 UJ 

4NITROPHENOL 1700 u 1900 u 1800 u 



“) 

SAMPLE NUMBER: 

COLLECTION DATE: 

LOCATION: 

SAMPLE DEPTH: 

PARRIS ISLAND 
SITE 03 

SURFACE SOIL - ANALYTICAL DATABASE 

PAI-03SS-014-01D PAI-03-SS-O15-01 PAI-03-SS-016-01 

05/19/98 05/14/96 05/14/98 II II II II 

PAl-O3SS-14 PAI-05SS-15 PAI-03~SS-16 

o.o- 1.0 o.o- 10 oo-l.u 
I 

.- 

..- 

-._ 

- 

.- 

I.. 

3 

ca 
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SAMPLE NUMBER: PAI-03-SS-OldOID PAI-032X-015-01 PAI-o3-SS-Ol6-01 

COLLECTION DATE: 05/19/98 05/14/98 O5l14l96 II II II II 

LOCATION: PAI-03-S%1 4 PAW-SS-15 PAIm-ss-16 

SAMPLE DEPTH: 0.0 - 1.0 o.o- 1.0 00.l.u 

SEMIVOLATILES &g/kg) 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

PESTlClDEWPCBs &g/kg) 

PARRIS ISLAND 
SITE 03 

SURFACE SOIL -ANALYTICAL DATABASE 

340U 380 u 370 u 

1700 u 1900 u 18oOu 

10 J 15 J 22 

340 u 380 U 370 u 

43U 29J 75 



PARRIS ISLAND 
SITE 03 

SURFACE SOIL - ANALYTICAL DATABASE 

SAMPLE NUMBER: PAI-03~SS-Ol4-01D 

cOLLECTION “PATE: 0?319l96 

LOCATION: PAI-OB-SS-14 

SAMPLE DEPTH: 0.0 - 1.u 

PAW-SS-015-01 

O!it14/96 

PAI-O3-SS-15 

0.0 - 10 

PAI-o3-SS-016-01 

05/14/98 II 

PAlm-SS-16 

o.o- 1.u 

PESTiClDESlPCBs &$kg) 
HEPTACHLOR EPOXIDE 6.7 u 9.4 u 9.4 u 
METHOXYCHLOR 87 u 94 u 94 u 
TOXAPHENE 170 u 190 u 190 u 

. 

15 
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SEDIMENT (1999 DATA) 
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PARRIS ISLAND 
SITE 03 

SEDIMENT - ANALYTICAL DATABASE (1999) 

location PAI-03-SD-29-01 PAI-03-SD-29-01 PAI-03-SD-30-01 PAI-03-SD-31-01 
sample PAI-03-SD-29-01 PAI-03-SD-29DU-01 PAI-03-SD-30-01 PAI-03-SD-31-01 
samole dat I 25-Aua-99 125~Aua-99 125Aua-99 124-Aua-99 I --...r------ 

Semivolatile Organics (uglkg) 

ACENAPHTHENE ACENAPHTHYI FNF 

I- I 1 

I 98 J I 220 UJ I 330 UJ I 120 UJ 95 u 110 UJ 160 UJ 59 UJ I 

ANTHF 
. . . . . . . . -a. .a 

is i 
..- -- ._- -- 

. . . . . . ..tACENE 6.1 J 6.6 UJ ii w 
RFNZfXA\ANTHRACENE 16 20 J 16 UJ 8.9 J 

.-. .a AA me. I ..m . . ..e. I 
--. _-- \’ -I’ .. _ 
BENZO(A)PYRtNt 
BENZO(B)FLUORANTHENE 
BENZC 

I IU I ZL J I LL J I U.L J 

16 19 J 19 J 7.8 J 
)(G,H,I)PERYLENE I 15 u I 17 UJ ! 26 UJ ‘*I ! 9.4 UJ I 

11 J I 8.6 J I 4.5 J 
CHRYSFNF 

-. - . . . . . .-.-- -.- 20 J -.- _ 1 
-. . . . . --. -- 6.5 J 16 UJ 6.1 J 
DIRENZOIA.H\ANTHRACENE 15 u 17 UJ 26 UJ 9.4 u -.--. _-- \. _,_ .,- . . .--. .- I I I 

FLUORANTHENE I 31 I 47 J I 21 J I 13 J 
FLUORENE I 19 u 1 22 UJ 1 33 UJ ! 

1 
12 u 1 

INDENO(1.2.3-r.n\PYRFNF I 95 LJ I 14 J I 9.9 J I 59 UJ I w-w,. . . .-.-- 
I 

-- - 
I I 

_.- - 
I 

IF 95 u I lid iJ I 160 UJ I ii ii I NAPHTHALEN- 
PHENANTHRENE ii u -25 u 34 u &6 U 
PYRENE 28 43 J 33 UJ 13 J 



PARRIS ISLAND 
SITE 03 

SEDIMENT -ANALYTICAL DATABASE (1999) 

11 PAC03-SD-37-01 IPAl-0%SD-38-01 IPAl-OSSD-3901 iPAl-03-SD4ChOl IPAl-03-SD-4001 1 

c I,, 
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- DATA QUALITY 

Various quality control measures were implemented during the 1998 field sampling and laboratory 
analysis performed by Tetra Tech NUS at SWMU 3. These measures were conducted to ensure that the 
resultant data were suitable for their intended uses (i.e., nature and extent determination, risk assessment, 
etc.). A brief summary of the measures is provided in this appendix. Section 1.0 contains a summary of 
the Data Quality Objectives (DQOs). Field Quality Control Samples are discussed in Section 2.0. A, 
summary of the data validation procedures and the results of the data validation process is provided in 
Section 3.0. 

1.0 DATA QUALITY OBJECTIVES 

A detailed discussion of the DQOs for the 1998 field sampling is provided in the Quality Assurance section 
of the MCRD Parris Island Work Plan (Tetra Tech NUS, March 1998) DQOs for all field and laboratory 
analyses, which includes requirements for precision, accuracy, and completeness, are summarized in the 
remainder of this section. 

1 .l Precision 

Precision characterizes the amount of variability and bias inherent in a data set. This parameter also 
describes the reproducibility of measurements of the same parameters for samples under similar 
conditions, Precision is expressed as a Relative Percent Difference (RPD), which is defined as the 
relation of the range relative to the mean RPDs, which are typically expressed as percentages, are used 
to evaluate both field and laboratory duplicate precision and are calculated, as follows: 

RPD = v1 -v2 x 100 
(Vi + V2)/2 

where RPD = relative percent difference 
Vl,V2 = two results obtained by analyzing duplicate samples 

The precision objectives for CLP parameters are specified in the associated analytical protocols. For non- 
CLP data, the precision objective of i50 percent for solid matrices and *30 percent for aqueous matrices 
were employed for this project. 

Field duplicates monitor the consistency with which environmental samples were obtained and analyzed. 
Laboratory duplicates measure the reproducibility of laboratory generated results. RPDs were calculated 
for each set of field and laboratory duplicates generated for the investigation. Failures in meeting the 
precision objectives resulted in the qualification (as per data validation protocols) of the associated 
analytical data. The qualification of the 1998 analytical data for SWMU 3, as well as the implication of the 
data qualifications, is discussed in Section 3.0 of this appendix. 

1.2 Accuracy 

The degree of accuracy of a measurement, which is expressed as a percent recovery, is based on a 
comparison of the measured value with an accepted reference or true value. Accuracy measurements 
are determined by the analysis of “spiked” samples (i.e., blank, surrogate, or matrix spikes). These 
analyses measure the accuracy of the laboratory operations as affected by the sample matrix. Percent 
recovery is calculated using the following equation: 

%R=Ss-‘So xl00 
S 

D-l 



where %R = percent recovery 
ss = result of spiked sample 
so = result of non-spiked sample 
s = concentration of spiked amount. 

In general, the accuracy objective for the 1998 analytical data is defined as 75 to 125 percent (percent 
recovery). Failures in meeting the accuracy objectives resulted in the qualification (as per data validation 
protocols) of the associated analytical data. A discussion of the qualification of the 1998 analytical data 
for SWl’vlU 3 and the implication of the data qualifications is provided in Section 3.0 of this appendix. 

1.3 Completeness 

Completeness is a measure of the amount of valid data obtained from the field and laboratory analyses in 
relation to the total amount of data collected. Completeness is typically expressed as a percentage and is 
determined using the following equation: 

%C = 3x 100 
T 

where %C = percent completeness 
v = number of results determined to be valid 
T = total number of results 

Under ideal conditions, the completeness objective would be 100 percent. However, samples can be 
rendered unusable during shipping or preparation (e.g., bottles broken or extracts accidentally destroyed) 
or analysis (e.g., loss of instrument sensitivity, strong matrix effects). The completeness objective for this 
project is 90%, as stated in the Work Plan. The calculated percent completeness for all chemical 
analytical data collected during the 1998 sampling event for SWMU 3 is 97.9% (i.e., 224 chemical 
analytical results out of a total of 10,890 data points were qualified as unusable), indicating that the data 
completeness objective for the project was achieved. 

Table 1 of this appendix contains a list of those sample results which were determined to be invalid and 
unusable via data validation. Section 3.0 of this appendix contains a summary of the data validation 
results and describes, in general, the rationale behind the rejection of these analytical results. 

2.0 FIELD QUALITY CONTROL SAMPLES 

The following field quality control (QC) samples were collected for the 1998 sampling effort and analyzed 
in accordance with DQO requirements, as specified in the Work Plan: 

l Field duplicates were obtained at a frequency of one per every ten samples (10% per matrix). Field 
duplicates for soil samples are two separate samples collected from the same source. Aqueous 
sample duplicates are collected simultaneously. Duplicates assess the overall precision of the 
sampling and analysis program. 

l Trip blanks of analyte-free water were generated by the laboratory, taken to the sampling site, and 
returned to the laboratory with the environmental samples to be analyzed for volatile organic 
compounds. Analytical results for trip blanks are used to determine the level of contamination 
associated with the transportation of environmental samples. One trip blank was collected per each 
cooler and analyzed for volatile organics. 

l Rinsate blanks were obtained by pouring analyte-free water over sampte collection equipment (e.g., 
bailers, etc.) after decontamination to assess the effectiveness of field decontamination procedures. 



- Samples were obtained at a frequency of one per day per media per analysis. However, only 
samples generated every other day were subjected to chemical analysis. 

l Field blanks consisted of source water samples used in steam cleaning and/or decontamination and 
are used to determine the level of contamination associated with the source water. Field blanks were 
obtained at a frequency of one per event per decontamination water source. 

Documentation for the actual collection of the aforementioned field QC samples for all 1998 SWMU 3 
analytical data is provided in Appendix C, Chain of Custody (COCs). 

3.0 DATA VALIDATION 

All samples collected as part of the 1998 field effort and sent to the laboratory for chemical analysis were 
subjected to data validation. Data validation is an objective systematic process in which analytical data 
are reviewed to ascertain the validity of the reported results and to identify for the data user the possible 
limitation of these results. This section summarizes the various aspects of the data validation process. 

3.1 General Data Validation Procedures 

Validation of data generated for samples collected during the 1998 field effort was completed in 
accordance with the procedures for Level D data validation as outlined in Navy guidance (Sampling and 
Chemical Analysis Quality Assurance Requirements for the Navy Installation Restoration Program, 
NEESA 20.2-0478). Level D data validation was performed for all samples analyzed via the USEPA’s 
Contract Laboratory Program (CLP) methods, as well as for some samples analyzed via SW-846 methods 
which are similar to the CLP methods (e.g., the 8000 series methods). Data were validated in accordance 
with the USEPA’s CLP Functional Guidelines for Organic and Inorganic Data Review, as amended for use 
in USEPA Region IV. 

At a minimum, the validation process included consideration of the following: data completeness, holding 
time compliance, mass calibrations, field QC and laboratory generated blanks, internal standards, 
surrogate spikes, blank spikes, matrix spikes, field duplicate precision, chemical interferences, 
quantitation, detection limits, and system performance. 

Evaluation of laboratory and field QC blank analyses aided in the elimination of false positive results which 
were identified as laboratory artifacts. The overall determination of data utility or reliability was based 
upon laboratory compliance with specified methods and adherence to quality control requirements. 
Noncompliances observed during the validation process typically resulted in the qualification of the 
associated analytical data. The qualifiers alert the data user to imprecise or estimated results and, in the 
worst case, unreliable and unusable data. 

The net results of the validation process were summarized in sample delivery group-specific technical 
reports consisting of a memorandum, a section of qualified analytical results, and a supporting 
documentation section- which provided the rationale for changes and/or qualification of the data. These 
memoranda provide a detailed explanation of the results of the data validation review. All data validation 
documentation is currently retained on file by Tetra Tech NUS, in the Pittsburgh, Pennsylvania office. 

3.2 Data Validation Qualifiers 

;- 

As mentioned previously, the qualification of analytical data during the validation process (i.e., application 
of U, J, UJ, UR, and R qualifiers) was conducted as required by the USEPA Functional Guidelines. The 
attachment of the data qualifiers to analytical results signifies the occurrence of quality control 
noncompliances which were noted during the course of data validation. The various data qualifiers are 
defined. as follows: 
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l u - Indicates that the chemical was not detected at the numerical detection limit (sample-specific 
quantitation limit) noted. Nondetected results from the laboratory are reported in this manner. This u 
qualifier is added to a positive result (reported by the laboratory) if the detected concentration is 
determined to be attributable to contamination introduced during field sampling or laboratory analysis. 

l UJ - Indicates that the chemical was not detected. However, the detection limit (sample-specific 
quantitation limit) is considered to be estimated based on problems encountered during laboratory 
analysis. The associated numerical detection limit is regarded as inaccurate or imprecise. 

l J - Indicates that the chemical was detected. However, the associated numerical result is not a 
precise representation of the amount which is actually present in the sample. The laboratory reported 
concentration is considered to be an estimate of the true concentration. 

l m - Indicates that the chemical may or may not be present. The nondetected analytical result 
repotted by the laboratory is considered to be unreliable and unusable. This qualifier is applied in 
cases of gross technical deficiencies (i.e., holding times missed by a factor of two times the specified 
time limit, severe calibration noncompliances, and extremely low quality control recoveries). 

l E - Indicates that the chemical may or may not be present. The positive analytical result reported by 
the laboratory is considered to be unreliable and unusable. This qualifier is applied in cases of gross 
technical deficiencies. 

The preceding data qualifiers may be categorized as indicative of major or minor problems. Major 
problems are defined as issues that result in the rejection of data, qualified with UR and R data validation 
qualifiers. These data are considered invalid and are not used for risk assessment and decision making 
purposes. A summary of the rejected results for the 1998 analytical data for SWMU 3 is contained in 
Table 1. Minor problems are defined as issues resulting in the estimation of data, qualified with U, J, and 
UJ data validation qualifiers. Estimated analytical results are considered to be suitable for risk 
assessment and decision making purposes. 

3.3 Summarv of Data Validation Results 

A brief summary of the data validation results for the 1998 sampling effort for SWMU 3 is provided in the 
remainder of this section. All validated analytical results are presented in Appendix C. 

3.3.1 Organic Analyses 

Bis(2-ethylhexyl)phthalate and acetone were identified as laboratory blank contaminants on a frequent 
basis. Acetone, methylene chloride, toluene, fluoranthene, and fluorene were identified as field blank 
contaminants. Detection limits for these compounds in the affected environmental samples were elevated 
during the data validation process because positive results for these chemicals are considered to be 
attributable to blank contamination. 

In general, analytical results for organic compounds were qualified as estimated, J or UJ, for observed 
noncompliances with calibrations and surrogates. Positive results reported at concentrations less than the 
Contract Required Quantitation Limit (CRQL) were also qualified as estimated because of potential 
uncertainty near the CRQL. 

Positive and nondetected results in some samples were rejected due to gross technical noncompliance 
with calibration criteria (i.e., relative response factors c 0.050). The compounds 2-butanone, 2-hexanone, 
4-methyl-2-pentanone, and acetone were the most frequently affected. Groundwater, surface water, field 

WV 
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blanks, surface soils, and sediments were affected by the noncompliances. Refer to Table 1 for a listing 
of the affected samples and compounds. 

Nondetected results in surface soil samples PAI-03-SS-14-01 and PAI-03-SS-06-01 were rejected due to 
gross technical noncompliance with surrogate recovery criteria (i.e, percent recovery less than 10%). 
Refer to Table 1 for a listing of the affected compounds. 

The positive result for Heptachlor epoxide in surface soil sample PAI-03-SS-01-01 was rejected due to a 
percent difference between the analytical columns greater than 100%. 

Acetone exceeded the instruments linear calibration range in surface soil sample PAI-03-SS-08-01. The 
positive result was qualified as estimated, (J). This was the only exceedance of this nature for SWMU 3. 

None of the organic analytical results for aqueous or solid samples collected at SWMU 3 during the 1998 
sampling effort were qualified due to matrix spike (MS) noncompliance, laboratory control sample (LCS) 
noncompliance, field duplicate imprecision, holding time exceedance, sample preservation, internal 
standard recovery, or other problems. 

3.3.2 Inorganic Analysis 

Several inorganic chemicals were detected as contaminants in the laboratory blanks at varying 
concentrations. The detection limits of those results that were found to be attributable to blank 
contamination introduced during laboratory analysis were raised during the-validation process. It should 
be noted that no inorganic contaminants were qualified due to field blank contamination. 

e= Inorganic sample results were typically qualified as estimated based on problems noted with matrix 
spikes, laboratory control samples, and chemical interferences (ICP only). 

None of the inorganic analytical results collected at SWMU 3 during the 1998 field effort were qualified as 
unusable, rejected. It should also be noted that all holding times were met for inorganic analyses for solid 
and aqueous samples. In addition, no qualifiers were applied on the basis of field duplicate imprecision. 

QC sample PAI-03-RB-01 was qualified due to LCS noncompliance. Waste water, surface water, and 
groundwater samples were qualified due to laboratory blank contamination only. 

No qualifiers were applied to subsurface soils. Surface soils were qualified due to laboratory blank 
contamination, MS noncompliance, and ICP interferences. Sediment samples were qualified due to 
laboratory method blank contamination and MS noncompliance only. 

3.3.3 Miscellaneous Analyses 

Positive results for surface water samples for cyanide and pH were qualified as estimated, (J), due to 
holding time noncompliance. Several nondetected results for sediment samples for cyanide were also 
qualified as estimated, (UJ), due to holding time noncompliance. 

Nondetected cyanide results in surface soils and sediments were qualified as estimated, (UJ), for several 
samples due to matrix spike noncompliance. 

The nondetected result for hexavalent chromium in sediment sample PAI-03-SD-1501 was rejected due 
to matrix spike noncompliance. 

- 
F No other qualifiers were applied to miscellaneous parameters analyzed for SWMU 3. 
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All validated results for SWMU 3 are presented in Appendix C (Data Base). This database is inclusive of 
all positive results (i.e.,1998 data) and is used to defined the nature and extent of contamination, assess 
contaminant fate and transport, and characterize potential risks. -hd 
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SAMPLE 
PAI-03-RB-01 
PAL03-RB-02 
PAI-03-RB-03 
PAI-03-GW-01-01 
PAI-03-GW-02-01 

PAI-03-GW-03-01 

PAI-03-GW-04-01 
PAI-03-SW-021 
PAI-03-SW-09-00 
PAI-03-SW-1 O-00 
PAI-03-SW-1 l-00 
PAI-03-SW-12-00 
PAI-03-SW-13-00 
PAI-03-SW-14-00 
PAI-03-SW-15-00 
PAI-03-SW-16-00 
PAI-03-SW-17-00 
PAI-03-SW-18-00 
PAI-03-SW-19-00 
PAI-03-SW-20-00 
PAI-03-SW-21-00-D SW 2-Butanone, 2-Hexanone, 4-Methyl-2-pentanone, Acetone 

TYPE REJECTED COMPOUNDS 
QC 2-Butanone 
QC 2-Butanone, Acetone 
QC 2-Butanone, Acetone 
GW 2-Butanone, 2-Hexanone, 4-Methyl-2-pentanone, Acetone 
GW 4-Nitroquinoline-l-oxide, 2-Butanone, 2-Hexanone, Acrolein, 

Acrylonitrile, Methacrylonitrile, trans-1,4-Dichloro-2-butene, Vinyl 
Acetate 

GW 2-Butanone, 2-Hexanone, 4-Methyl-2-pentanone, Acetone 

GW 2-Butanone, 2-Hexanone, 4-Methyl-2-pentanone 
. 

SW 2-Butanone, 2-Hexanone, 4-Methyl-2-pentanone, Acetone 
SW 2-Butanone, 2-Hexanone, 4-Methyl-2-pentanone, Acetone 
SW 2-Butanone, Acetone 
SW 2-Butanone, 2-Hexanone, 4-Methyl-2-pentanone, Acetone 
SW 2-Butanone, 2-Hexanone, Acetone 
SW 2-Butanone, 2-Hexanone, Acetone 
SW 2-Butanone, 2-Hexanone, Acetone 
SW 2-Butanone, Acetone 
SW 2-Butanone, 2-Hexanone, Acetone 
SW 2-Butanone, 2-Hexanone, Acetone 
SW 2-Butanone, Acetone 
SW 2-Butanone, 2-Hexanone, Acetone 
SW 2-Butanone, Acetone 

PAI-03-SW-22-00 
PAI-03-SW-23-00 
PAI-03-SW-24-00 
PAI-03-SW-25-00 
PAI-03-SW-26-00 

PAI-03-SW-27-00 
PAI-03-SW-28-00 
PAI-03-SS-01-01 
PAI-03-SS-02-01 
PAI-03-SS-03-01 
PAI-03-SS-06-01 

SW 
SW 
SW 
SW 
SW 

SW 
SW 
ss 
ss 

ss . 
ss 

2-Butanone, 2-Hexanone, Acetone 
2-Butanone 
2-Butanone, Acetone 
2-Butanone, Acetone 
2-Butanone, Acetone 

2-Butanone, Acetone 
2-Butanone, Acetone 
Heptachlor Epoxide 
Acetone 
Acetone 
1,2,4-Trichlorobenzene, 1,2-Dichlorobenzene, 1,3- 
Dichlorobenzene, 1,4-Dichlorobenzene, 2,2’-Oxybis( l- 
chloropropane), 2,4,5-Trichlorophenol, 2,4,6-Trichlorophenol, 2,4- 
Dichlorophenol, 2,4-Dimethylphenol, 2,4-Dinitrophenol, 2,4- 
Dinitrotoluene, 2,6-Dinitrotoluene, 2-Chloronaphthalene, 2- 
Chlorophenol, 2-Methylnaphthalene, 2-Methylphenol, 2- 
Nitroaniline, 2-Nitrophenol, 3,5-Dichlorobenzidine, 3-Nitroaniline, 
4,6-Dinitro-2-methylphenol, 4-Bromophenyl phenyl ether, 4-Chloro- 
3-methylphenol, 4Chloroaniline, 4-Chlorophenyl phenyl ether, 4- 
Methylphenol, 4-Nitroaniline, 4-Nitrophenol, Bis(2- 
chloroethoxy)methane, Bis(2-chloroethyl)ether, Bis(2- 
ethylhexyl)phthalate, Butylbenzyl phthalate, Carbazole, Di-n-butyl 
phthalate, Di-n-octyl phthalate, Dibenzofuran, Diethyl phthalate, 
Dimethyl phthalate, Hexachlorobenzene, Hexachlorobutadiene, 
Hexachlorocyclopentadiene, Hexachloroethane, Isophorone, N- 
Nitroso-di-n-propylamine, N-Nitrosodiphenylamine, Nitrobenzene, 
Pentachlorophenol, Phenol, Acetone 



PAI-03-SS-10-01 SS 
PAI-03-SS-1 l-01 SS 
PAI-03-SS-12-01 SS 
PAI-03-SS-13-01 SS 
PAL03-SS-14-01 SS 

PAI-03-SS-14-01 -D SS 
PAI-03-SS-15-01 SS 
PAI-03-SS-16-01 SS 
PAI-03-SD-09-01 SD 
PAI-03-SD-1 O-01 SD 
PAI-03-SD-1 l-01 SD 
PAL03-SD-12-01 SD 
PAI-03-SD-12-02 SD 
PAI-03-SD-13-01 SD 
PALO&SD-l 3-01-D SD 
PAL03-SD-14-01 SD 
PAI-OSSD-1 5-01 SD 
PALO&SD-l 5-01 SD 
PAI-03-SD-16-01 SD 
PAI-03-SD-17-01 SD 
PAI-03-SD-la-01 SD 
PAI-03-SD-19-01 SD 
PAI-03-SD-20-01 SD 
PAI-03-SD-21-01 SD 
PAI-03-SD-22-01 SD 
PAI-03-SD-22-01 SD 
PAI-03-SD-23-01 SD 
PAI-03-SD-24-01 SD 
PAI-03-SD-2501 SD 
PAI-03-SD-27-01 SD 
PAI-03-SD-28-01 SD 

Acetone 
Acetone 
3-Nitroaniline, Acetone 
Acetone 
1,2,4-Trichlorobenzene, 1,2-Dichlorobenzene, 1,3- 
Dichlorobenzene, 1 ,CDichlorobenzene, 2,2’-Oxybis(l- 
chloropropane), 2,4,5Trichlorophenol, 2,4,6-Trichlorophenol, 2,4- 
Dichlorophenol, 2,4-Dimethylphenol, 2,4-Dinitrophenol, 2,4- 
Dinitrotoluene, 2,6-Dinitrotoluene, 2-Chloronaphthalene, 2- 
Chlorophenol, 2-Methylnaphthalene, 2-Methylphenol, 2- 
Nitroaniline, 2-Nitrophenol, 3,3’-Dichlorobenzidine, 3-Nitroaniline, 
4,6-Dinitro-2-methylphenol, 4-Bromophenyl phenyl ether, 4-Chloro- 
3-methylphenol, 4Chloroaniline, 4-Chlorophenyl phenyl ether, 4- 
Methylphenol, 4-Nitroaniline, 4-Nitrophenol, Bis(2- 
chloroethoxy)methane, Bis(2chloroethyl)ether, Bis(2- 
ethylhexyl)phthalate, Butylbenzyl phthalate, Carbazole, Di-n-butyl 
phthalate, Di-n-octyl phthalate, Dibenzofuran, Diethyl phthalate, 
Dimethyl phthalate, Hexachlorobenzene, Hexachlorobutadiene, 
Hexachlorocyclopentadiene, Hexachloroethane, Isophorone, N- 
Nitroso-di-n-propylamine, N-Nitrosodiphenylamine, Nitrobenzene, 
Pentachlorophenol, Phenol, Acetone 
Acetone 
3-Nitroaniline, Acetone 
3-Nitroaniline, Acetone 
Acetone 
Acetone 
Acetone 
3-Nitroaniline 
3-Nitroaniline, Acetone 
3-Nitroaniline, Acetone 
3-Nitroaniline, Acetone 
3-Nitroaniline, Acetone 
Hexavalent Chromium 
3-Nitroaniline, Acetone 
3-Nitroaniline, Acetone 
3-Nitroaniline, Acetone 
3-Nitroaniline, Acetone 
3-Nitroaniline, Acetone 
3-Nitroaniline, Acetone 
Acetone 
3-Nitroaniline, Acetone 
Acetone 
Acetone 
2-Butanone 
2-Butanone 
2-Butanone 
2-Butanone 
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Brown & Root Envimnmerrtai 

TO: CL &AYACK 

FROM: TERRI L. SOLOMON 

DATE: 

COPIES: 

C49-07-8-060 

JULY lo,1998 

DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - TAL METALS AND CYANIDE 
CT0 020 - MCRD PARRIS ISLAND, SOUTH CAROLINA 
SDG - UO5771 

SAMPLES: l/Soil/ 

The sample set for MCRD Parris Island. SDG UO5771. consists of one (1) soil and two (2) aqueous environmental 
samples. No field duplicate pairs were included within this SDG. 

All samples, with the exception of those designated -F, were analyzed for Target Analyte List (TAL) metals. The sample 
designated -F was analyzed for dissolved TAL metals. The samples were collected by Tetra Tech NUS on May 19, 1998 
and analyzed by Recra LabNet - Chicago under Naval Facilities Engineering Service Center (NFESC) Quality 
Assurance/Quality Control (QAIQC) criteria. Metals analyses. with the exception of arsenic (sample PAI-03~SD-O23-01) , 
cyanide and mercury, were conducted using SW-846 method 6010A. Arsenic analysis (sample PAI-O3-SD-623-01) was 
conducted using SW-646 method 7060A. Mercury analyses were conducted using SW-646 method 7470A and 7471A. 
Cyanide analyses were conducted using SW-846 method 9010A. CLP-like deliverable was provided. 

All analyses. with the exception of arsenic ,(sample PAI-03-SD-023-01) cyanide and mercury were conducted using 
Inductively Coupled Plasma (ICP) methodologies. Sample PAI-03~SD-023-01 for arsenic was analyzed by Graphite 
Furnace Atomic Absorption (GFAA). Mercury analyses were conducted using cold vapor AA. Cyanide analyses .were 
conducted using wet chemistry methods. 

These data were evaluated based on the following parameters: 
. 

l Data Completeness 
. 

l Holding Times 
l 

l Calibration Recoveries 
l Laboratory Blank Analyses 

l 
l Detection Limits 

l - All quality control criteria were met for this parameter. 
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MEMO TO: D. BRAYACK C-49-07-8-060 
DATE: JULY lo,1996 - PAGE 2 

The attached Table 1 summarizes the validation recommendations which were based on the followina information: 

Laboratorv Blank Analvses 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Maximum Action Action 
Analvte Concentration Level laaueous) Level (soil) 
aluminum 76.8 ug/L 384 ug/L 38.4 mglkg 
antimony 3.1 ug/L 15.5 ug/L 1.55 mglkg 
beryllium 0.9 ug/L 4.5 UglL 0.45 mglkg 
calcium 47.4 ug/L NA 23.7 mglkg 
calcium (‘I 56.050 ug/L 280.25 ug/L NA 
chromium 1.1 ug/L 5.5 ug/L 0.55 mglkg 
copper 3.1 ug/L 15.5 uglL 1.55 mglkg 
iron~2) 4.725 mglkg NA 23.625 mglkg 
lead(‘) 2.460 uglL 12.3 ug/L NA 
lead@) 0.291 mg/kg NA 1.455 mg/kg 
magnesium 32.4 uglL NA 16.2 mg/kg 
magnesium(‘) 42.620 uglL 213.1 ug/L NA 
manganese 0.8 uglL 4.0 ugiL 0.4 mglkg 
potassium 126.0 uglL NA 63.0 mglkg -4 
potassiumr’ r 136.76 uglL 683.8 uglL NA 
sodium(‘) 401.450 uglL 2007.25 uglL NA 
vanadium 1.2 uglL 6.0 ug/L 0.6 mglkg 
zinc”) 2.680 ug/L 13.4 uglL NA 

Samples affected: All 

Ill Maximum concentration present in an aqueous preparation blank. 
121 Maximum concentration present in a soil preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot, percent solids and dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results less than the action level for aluminum, antimony, beryllium, copper, vanadium and zinc have been 
qualified as nondetected ‘If”. No actions were required for the remaining analytes as all results were either greater than 
the action levels or were nondetects. 



MEMO TO: D.BRAYACK 
DATE: JULY lo,1998 - PAGE 3 

C-49-07-8-06d 

The sample IDS on the Form Is were incomplete. The Form Is have been amended. 

The continuing calibration verification percent recovery for potassium was < 90% quality control limit. However, no 
validation actions were required as no samples included within this SDG were affected. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method I preparation blanks. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the “National Functional Guidelines for Inorganic Review”, 
February 1994 and the NFESC document entitled “Navy Installation Restoration Laboratory Quality Assurance Guide ” 
(NFESC 2196). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Tern L. Solomon 
Chemist 

_ 

W Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix 6 - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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MCRD PARRIS ISLAND 
SDG U05771 

TABLE 1 - RECOMMENDATION SUMMARY 

Aluminum A’ Magnesium 
Antimony A’ Manganese 
Arsenic Mercury 
Barium Nickel 
Beryllium A’ Potassium 
Cadmium Selenium 
Calcium Silver 
Chromium Sodium 
Cobalt Thallium 
Copper A’ Vanadium 
Iron Zinc 
Lead Cyanide 

If the field is left blank, the qualifier is A - Accept all data. 

A’ - Accept data but qualify as nondetected ,“U”, as a result of laboratory blank contamination. 
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Brown & Rooi Envimnmetii 

TO: D. BRAYACK DATE: JULY lo,1998 

FROM: DANIEL MENICUCCI cc: DV FILE 

SUBJECT: ORGANIC DATA VALlDATlON - TARGET COMPOUND LIST VOLATILE& 
SEMIVOLATILES, PESTICIDES, PCBs & POLYAROMATIC HYDROCARBONS; 
CT0 0020, MCRD PARRIS ISLAND 
SDG U05727 

SAMPLES: 1 O/Aqueous 
‘pA.&&wa+& 

PAI-03-SW-021 -D jy 

~~~~jsw-ol ~ _ - 
&Aj43-SW-020 ” 

PAMB-SW-11 
,:‘PAM3-SW-6211’ 

PAI-03-SW-09 TB-051898 
TB-051898-2 TB-051798 

4ISoil 

~bh4J-,&&9-0~. 
‘:‘-.-’ ’ ‘. --: 
! PAI&-i&Oi9;01 

‘f. ,:’ .-: %‘:‘ ‘.‘..., .,i. ., + 
PAj-o3-SD-020-01 . PAl-03~D-622-81 . . .- 

The sample set for the CT0 0020 MCRO Pan-is Island site SDG U05727 consists of three (3) aqueous 
trip blanks, seven (7) aqueous and four (4) solid environmental samples. All samples were analyzed for 
volatiles. All samples except the trip blanks were analyzed for semivolatiles. pesticides, PCBs and 
PAHs. 

The samples were collected by Tetra Tech NUS on May 17’” and 1 Sth, 1998 and analyzed by Recra 
Labnet - Chicago. The Volatile and Semivolatile Organic Analysis were conducted according to SW-846 
Methods 82608 and 827OC, respectively. Pesticide analysis was conducted according to SW-846 
Method 8081, PCB analysis was conducted according to SW-846 Method 8082. PAH analysis was 
conducted according to SW-846 Method 8310. The data was evaluated according to the following 
parameter: 

l . Data Completeness 
* . Holding Times 

. Laboratory and field blank analyses 

. Initial and continuing calibrations 
. . Detection Limits 

The symbol (7 indicates that quality control criteria were met for this parameter. Problems affecting data 
usability are discussed below and the attached Table 1 summarizes the validation qualifications. 

Volatile Fraction 

The initial and continuing calibration analysis of acetone contained a Relative Response Factor (RRF) 
below the 0,050 quality Control limit. Nondetected results for the aforementioned compound in soil 
samples were qualified as unreliable, (UR). 
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The initial and continuing calibration analysis of acetone and 2-butanone contained RRFs below the 
0.050 quality control limit. Nondetected results for the aforementioned compounds in samples analyzed 
on instrument GCL6 were qualified as unreliable, (UR). 

The initial and continuing calibration analysis of acetone, 2-butanone, 2-hexanone and/or 4-methyl-2- 
pentanone contained RRFs below the 0.050 quality control limit. Nondetected results for the 
aforementioned compounds in samples analyzed on instrument GCW were qualified as unreliable, (UR). 

The following contaminant was detected in the lab method and field quality control blank at the following 
maximum concentration: 

Analvte 
Methylene Chloride 

Maximum 
Concentration 
1 UQlL 

Action-Level 
10 UQIL 

Sample aliquot and dilution factors were considered prior to the application of all action levels. Positive 
results for this compound found below the action level have been replaced by the CRQL value and 
qualified as a nondetect, (U). 

Semivolatile Fraction 

The continuing calibration analysis of 3-nitroaniline contained a RRF below the 0.050 quality control limit. 
Nondetected results for the aforementioned compound in samples analyzed on instrument GCW on 
6/3/98 were qualified as unreliable, (UR). 

Several compounds contained positive results below the Contract Required Quantitation Limits (CRQL). 
These results were qualified as estimated, (J). 

Pesticides 

No noncompliances were found in this fraction. 

No noncompliances were found in this fraction. 

Several compounds contained positive results below the Contract Required Quantitation Limits (CRQL). 
These results were qualified as estimated, (J). 

u+ 
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Executive Summa- 

Laboratory Performance: Several volatile and semivolatile calibrations samples contained poor RRFs. 

Other Factors Affecting Data Quality: Methylene chloride was detected in the field quality control 
blank. 

The data for these analyses were reviewed with reference to the “National Functional Guidelines for 
Organic Data Validation”, February 1994 and the NFESC document entitled “Navy Installation 
Restoration Laboratory Quality Assurance Guide ” (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

. _ r( 

.a or(LJrfl-l( 
Tetra Tech NUS 
Daniel J Menicucci 

“Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Repotted by the Laboratory 
3. Appendix C - Support Documentation 



MCRD PARRIS ISLAND 
SDG NO. UO5727 

TABLE 1 - RECOMMENDATION SUMMARY 

Sample No. Volatile Semivolatile Pesticides PCB PAH 

PAI-03-SW-015 
PAI-03-SW-018 
PAI-03SW-020 RZ 
PAI-03-SW-021 R’ 
PAI-03SW-021 -D R3 
PAI-03-SW-09 R3 
PAI-03-SW-11 R” 
TB-051898 A’ R2 
TB-051898-2 A’ R2 
T&051 798 A’ R3 
PAI-03SD-018-01 R’ 
PAI-03~SE-01901 R’ 
PAI-03-SD-020-01 R’ 
PAI-03-SE-022-01 R’ 

J’ 

R4 
R4 J’ 
R4 
R’ J’ *. -,I , 

A’ 

R’ 

R2 

R3 

R4 

J’ 

Accept data, but qualify positive results for methylene chloride below the action level as vcr;’ - 
nodetected, (U) as a result of blank contamination. 

- Reject data and qualify nondetected results as unreliable, (UR) as a result of the RRF for 
acetone falling below the 0.050 quality control limit. 

- Reject data and qualify nondetected results as unreliable, (UR) as a result of RRFs for 
acetone and P-butanone falling below the 0.050 quality control limit. 

Reject data and qualify nondetected results as unreliable, (UR) as a result of RRFs for 
acetone, 2-butanone, 2-hexanone and 4-methyl-2-pentanone falling below the 0.050 
quality control limit. 

- Reject data and qualify nondetected results as unreliable, (UR) as a result of the RRF for 
3-nitroaniline falling below the 0.050 quality control limit. 

- Accept data but qualify positive results below the CRQL as estimated, (J). 



Data Qualifier Key: 

U Value is a nondetect as reported by the laboratory. 

UR - Nondetected value is considered unreliable. 

J Positive result is considered estimated. 

- 



September 19.1997 

Qualifier Codes: 

Lab Blank Contamination 

Field Blank Contamination 

Calibration (i.e., % RSDs, hDs, ICVs, CCVs, RPDs, iW’%. etc.) Noncompliance 

MS/MSD Noncompliance 

LWLCSD Noncompliance 

Lab Duplicate Imprecision 

Field Duplicate Imprecision 

Holding Time Exccedance 

ICP Serial Dilution Noncompliance 

GFAA PDS - CFAA MA’s r -= 0.995 

ICP Interference - include KSAB % R’s 

Instrument Calibration Range Exccedancc 

Sample Preservation 

Internal Standard Noncompliance 

Poor lnstnamcnt Performance (i.e., base-time drifting) 

Unceminty near detection limit (< 2 x IDL for inorganics and < CRQL for organics) 

Other problems (can encompass a number of issues) 

Surrogates Recovery Noncompliance 

Pcsticidc/PCB Resolution 

% Breakdown Noncompliance for DDT and En&in 

PesvPCD % between columns for positive results. 

Non-linear calibrations. tuning r c 0.995 
(correlation coefficient) 
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Brown & Root Environmentai . 

INTERNAL CORRESPONDENC: 

c49-07-8-055 
--. -...” - 0 

TO: D. BRAYACK DATE: JULY 10.1998 

FROM: TERRI L. SOLOMON COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALlDATlON - HEXAVALENT CHROMIUM, pH, TOTAL ORGANIC CARBON, 
,SALINITY, HARDNESS 
CT0 020 - MCRD PARRIS ISLAND, SOUTH CAROLINA 
SDG - U05727 

SAMPLES: 3ISoilsl 

~‘~~~~~~SD~Q204~ 
“_. 

PAI-03~SD-016-01 .‘I -PA!+SD-022~0%. . . ..% 

G/Aqueous 

+A143-SW-015 
PAl-03~SW-021 , 

t?~‘ij$)S-SW-O20 ;; 
PAl-63~SW-11 

Overwew 

The sample set for MCRD Pan-is Island. SDG U05727, consists of three (3) soil and six (6) aqueous environmental 
samples. No field duplicate pairs were included within this SDG. 

All samples. with the exception of PAI-03-SW-015, were analyzed for pH. Samples PAI-03-SD-018-01 , PAI-SW-015 
and PAI-03-SW-15 were analyzed for hexavalent chromium. All aqueous samples, with the exception of PAI-03-SW-015 
were analyzed for salinity and total organic carbon. Samples PAI-03-SW-015 PAI-03-SW-018, PAI-03~SW-020 and PAI- 
03-SW-021 were analyzed for hardness. The samples were collected by Tetra Tech NUS on May 17 and 18, 1998 and 
analyzed by Recra LabNet - Chicago under Naval Facilities Engineering Service Center (NFESC) Quality 
Assurance/Quality Control (QAQC) cntena. Hardness analyses were conducted using Standard Method 23408. PH 
analyses were conducted using EPA method 150.1 and SW 846 method 90456. Salinity analyses were conducted using 
Standard Methods 25208. Total organic carbon analyses were conducted using SW-846 method 9060 and the Walkley- 
Black method. Hexavalent chromium analyses were conducted using SW-846 methods 7196A and 3060A. 

These data were evaluated based on the following parameters: 
. 

l Data Completeness 
l Holding Times 

. 
l Calibration Recoveries 

t 
l Laboratory Blank Analyses 

l 
l Detection Limits 

l - All quality control criteria were met for this parameter. 
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The attached Table 1 summarizes the validation recommendations which were based on the followina information: 

Holding Times 

The laboratory received samples PAI-03-SW-09 and PAI-ObSW-11 outside of holding time for pH analyses. The results 
reported for pH in the affected samples were qualified as estimated, “J”. 

The laboratory analyzed sample PAI-03-SW-21 for hardness. However, the chain of custody does not specify that the 
sample should be analyzed for this parameter. 

Executive Summary 

Laboratory Performance: None. 

Other Factors Affecting Data Quality: The laboratory received samples PAI-03-SW-09 and PAI-OSSW-11 outside of 
holding time for pH analyses. 

The data for these analyses were reviewed with reference to the “National Functional Guidelines for Inorganic Rc= 
February 1994 and the NFESC document entitled “Navy Installation Restoration Laboratory Quality Assurance C%I# 
(NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Tern L. Solomon 

Quaky Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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MCRD PARRIS ISLAND 
SDG UO5727 

TABLE 1 - RECOMMENDATION SUMMARY 

Hexavalent chromium 
PH 
Total organic carbon 
Salinity 
Hardness 

J’ 

Ife field is left blank, the qualifier IS A - Accept all data. 

J’ - Accept data but qualify as estimated, “J”, as a result of hold time exceedence. 



& Root Environmental 

TO: 

FROM: 

SUBJECT: 

D. BRAYACK 
. - _ . 

TERRI L. SOLOMON 

INORGANIC DATA VALIDATION - TAL METALS AND CYANIDE 
CT0 020 - MCRD PARRIS ISLAND, SOUTH CAROLINA 
SDG - UO5727 

SAMPLES: 4lSoilsl 

e!E DITERNAL CORRESPONDEXCI 

DATE: 

COPIES: 

C49-07-8-048 

JULY 10.1998 

DV FILE 

14IAqueous 

Overview 

PA&O3-SW-11 -F 

The sample set for MCRD Parris Island, SDG UO5727, consists of four (4) soil and fourteen (14) aqueous enVirOn~enW 
samples. Two (2) field duplicate pairs (PAI-03-SW-021 / PAI-03~SW-021-D and PAI-03-SW-021-F I PAI-O3-SW-O21-D-F) 
were Included within this SDG. 

All samples. with the exception of those designated -F. were analyzed for Target Analyte List (TAL) metals. The samples 
designated -F were analyzed for dissolved TAL metals. The samples were collected by Tetra Tech NUS on May 17 and 
18, 1998 and analyzed by Rem LabNet - Chicago under Naval Facilities Engineering Service Center WFESC) Quality 
Assurance/Quality Control (QA/QC) criteria. Metals analyses, with the exception of arsenic (aqueous Samples), cyanide 
and mercury, were conducted using SW-846 method 6010A. Arsenic analyses (aqueous samples) were conducted using 
SW-646 method 7060A. Mercury analyses were conducted using SW-646 method 7470A and 7471A. Cyanide analyses 
were conducted using SW-846 method 901 OA. A CLP-like deliverable was provided. 

All analyses, with the exception of arsenic (aqueous samples) and mercury were conducted using Inductively Coupled 
Plasma (ICP) methodologies. The aqueous samples analyzed for arsenic were analyzed by Graphite Furnace Atomic 
Absorption (GFAA). Mercury analyses were conducted using cold vapor AA. Cyanide analyses were conducted using wte 
chemisrty techniques. 

These data were evaluated based on the following parameters: 
l 

l Data Completeness 
* 

l Holding Times 
. 

l Calibration Recoveries 
l Laboratory Blank Analyses 

. 
l Detection Limits 

. - All quality control criteria were met for this parameter. 
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The attached Table 1 summarizes the validation recommendations which were based on the followina information: 

Laboratorv Blank Analvses 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Maximum Action Action 
Analvte Concentration Level (aaueous) Levelsoil) 
aluminum 51.1 ug/L 255.5 uglL 25.55 mglkg 
antimony 3.1 ug/L NA 1.55 mglkg 
antimony”’ 4.120 ug/L 20.6 ug/L NA 
arsenit?’ 2.6 ug/L NA I .3 mglkg 
arsenic”’ 1.6 uglL 8.0 ug/L NA 
barium 0.20 uglL 1 .o UglL NA 
barium” 0.028 mg/kg NA 0.14 mglkg 
beryllium 0.5 ug/L 2.5 uglL 0.25 mglkg 
cadmium 0.4 ug/L 2.0 ug/L 0.2 mg/kg 
calcium 67.4 ug/L NA 33.7 mglkg 
calcium I” 75.970 ug/L 379.85 ug/L NA 
coppeP 0.167 mglkg NA 0.835 mglkg 
iron”’ 55.800 ug/L 279.0 ug/L NA 
iron@’ 4.172 mglkg NA 20.86 mglkg 
lead”’ 2.240 ug/L 11.2 ug/L NA 
lead@’ 0.216 mglkg NA 1.08 mglkg 
magnesium 50.0 ug/L NA 25.0 mglkg 
magnesium”’ 68.080 uglL 340.4 ug/L NA 
manganese 1.3 UglL 6.5 ug/L 0.65 mglkg 
nickel 1.8 ug/L 9.0 uglL 0.9 mglkg 
potassiumr” 139.330 ug/L 696.65 uglL NA 
potassium@ 16.661 mglkg NA 83.305 mglkg 
sodium”’ 309.150 uglL 1545.75 ug/L NA 
thallium 1.7 UglL 8.5 ug/L 0.85 mglkg 
vanadium 1.5 ug/L 7.5 ug/L 0.75 mglkg 
zinc”’ 2.450 ug/L 12.25 ug/L NA 
zincr2’ 0.169 mglkg NA 0.845 mglkg 

Samples affected: All 

‘1’ Maximum concentration present in an aqueous preparation blank. 
(2’ Maximum concentration present in a soil preparation blank. 
8’ Maximum concentration present affecting samples analyzed by ICP. 
(4) Maximum concentration present affecting samples analyzed by GFAA. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination 
Sample aliquot. percent solids and dilution factors were taken into consideration when evaluating for blank contamination 
Positive results less than the action level for aluminum, antimony, arsenic, beryllium, cadmium, iron, manganese, nickel 
vanadium and zinc have been qualified as nondetected “U”. No actions were required for the remaining analytes as a 
results were either greater than the action levels or were nondetects. 
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c4947-8448 

The sample IDS on the Form Is were incomplete. The Form Is have been amended. 

Executive Summan! 

Laboratory Performance: Several analytes were present in the laboratory method / preparation blanks. 

Other Factom Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the “National Functional Guidelines for inorganic Review”, 
February 1994 and the NFESC document entitled “Navy Installation Restoration Laboratory Quality Assurance Guide ” 
(NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

i) 
. 

Tern L. Solomon 
Chemist 

Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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MCRD PARRIS WAND 
SDG U05727 

TABLE 1 - RECOMMENDATION SUMMARY 

Aluminum A’ Magnesium 
Antimony ‘A’ Manganese A’ 
Arsenic A’ Mercury 
Barium Nickel A’ 
Beryllium A’ Potassium 
Cadmium A’ Selenium 
Calcium Silver 
Chromium Sodium 
Cobalt Thallium 
Copper Vanadium 
Iron A’ Zinc ;: 

Lead Cyanide 

If the field is left blank, the qualifier is A - Accept all data. 

A’ - Accept data but qualify as nondetected ,‘U”, as a result of laboratory blank contamination. 

D-25 
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mZS’L+L CORRESPONDESCE 

C-48-87-8-873 

TO: D. BRAYACK’ DATE: JULY 13,1998 . 

FROM: TERRI L. SOLOMON COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - pH, TOTAL ORGANIC CARBON, SALINITY, HARDNESS 
CT0 020 - MCRD PARRIS ISLAND, SOUTH CAROLINA 
SDG - UO5713 

Over-dew 

The sample set for MCRD Parris Island. SDG UO5713. consists of three (3) aqueous environmental samples. No field 
duplicate pairs were included within thus SDG. 

All sampies were analyzed for pH, total organic carbon and hardness. Sample PAI-03-SW-013 was also analyzed for 
salinity. The samples were collected by Tetra Tech NUS on May 15 and 16. 1998 and analyzed by Recra Lap’.” 
Chicago under Naval Facilities Engineering Service Center (NFESC) Quality ‘Assurance/Quality Control (CIVQC) c - 

ar’ Hardness analyses were conducted using Standard Method 23408. PH analyses were conducted using EPA me od 
150.1 and SW 846 method 9045C. Salinity analyses were conducted using Standard Methods 2520B. Total organic 
carbon analyses were conducted using SW-846 method 9060. 

These data were evaluated based on the following parameters: 
. 

l Data Completeness 
. Holding Times 

. . Calibration Recoveries 

. . Laboratory Blank Analyses 

. 
l Detection Limits 

. - All quality control criteria were met for this parameter. 
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The attached Table 1 summarizes the validation recommendations which were based on the following information: 

Holdina Times 

The holding time for pH analyses was marginally exceeded. The results reported for pH were qualified as estimated, “J”. 

Notes - None. 

Executive Summay 

Laboratory Performance: The holding time for pH analyses was marginally exceeded. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the “National Functional Guidelines for Inorganic Review”, 
February 1994 and the NFESC document entitled “Navy Installation Restoration Laboratory Quality Assurance Guide “- 
(NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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MCRD PARRIS ISLAND 
SDG U05713 

c4947-8-073 

TABLE 1 - RECOMMENDATION SUMMARY 

PH 
Total organic carbon 
Salinity 
Hardness 

J’ 

If the field is left blank, the qualifier is A - Accept all data. 

J’ - Accept data but qualify as estimated, “J”, as a result of hold time exceedence. 
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Brown & Root Envdnmenial 

TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Overvlew 

c-49-07-8-071 
; 

D..BRAYACK DATE: JULY ?3,1998 

TERRI L. SOLOMON COPIES: DV FILE 

INORGANIC DATA VALIDATION - TAL METALS AND CYANIDE 
CT0 020 - MCRD PARRIS ISLAND, SOUTH CAROLINA 
SDG - UO5713 

The sample set for MCRD Parris Island. SDG U05713, consists of fourteen (14) aqueous environmental samples. No field 
duplicate pairs were included within.this SDG. 

All samples, with the exception of those designated -F, were analyzed for Target Analyte List (TAL) metals. The samples 
designated -F were analyzed for dissolved TAL metals. The samples were collected by Tetra Tech NUS on May 15 and 
16, 1998 and analyzed by Recra LabNet - Chicago under Naval Facilities Engineering Service Center (NFESC) Qklity 
Assurance/Quality Control (QAIQC) criteria. Metals analyses, with the exception of mercury and cyanide, were conducted 
using SW-846 method 6010A. Mercury analyses were conducted using SW-846 method 7470A and 7471A. Cyanide 
analyses were conducted using SW-846 method 9010A. A CLP-like deliverable was provided. 

All analyses, with the exception of mercury and cyanide. were conducted using Inductively Coupled Plasma (ICP) 
methodologies. Mercury analyses were conducted using cold vapor AA. Cyanide analyses were conducted using wet 
chemistry methods. 

These data were evaluated based on the following parameters: 
. 

l Data Completeness 
. 

l Holding Times 
. . Calibration Recoveries 

l Laboratory Blank Analyses 
. 

l Detection Limits 

l _ All quality control criteria were met for this parameter. 
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The attached Table i summarizes the validation recommendations which were based on the followina information: 

Laboratow Blank Analvses 

The following contaminants were detected in the laboratory method / preparation blanks at the following maximum 
concentrations: 

Maximum Action 
Analvte Concentration Level laaueous) 
aluminum 45.1 ug/L 225.5 ug/L 
barium(‘) 9.890 uglL 49.45 uglL 
berylliumr” 2.370 ug/L 11.85 ug/L 
calcium(‘) 88.560 ug/L 442.8 uglL 
copper 1.5 ug/L 7.5 ug/L 
iron”) 27.020 uglL 135.1 ug/L 
lead 2.6 ug/L 13.0 ug/L 
magnesiumi’) 55.430 ug/L 277.15 ug/L 
manganese 0.9 ug/L 4.5 ug/L 
potassium(‘) 164.740 ug/L 923.7 ug/L 
selenium 1.7 ug/L 8.5 uglL 
thallium 3.4 uglL 17.0 uglL 
vanadium 1.8 ug/L 9.0 uglL 
zincr” 3.500 ug/L 17.5 ug/L 

Samples affected: All 

I’) Maximum concentration present in an aqueous preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot, percent solids and dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results less than the action level for aluminum, barium, copper, manganese, selenium, vanadium and zinc have 
been qualified as nondetected “U”. No actions were required for the remaining analytes as all results were either greater 
than the action levels or were nondetects. 

The sample IDS on the Form Is were incomplete. The Form Is have been amended. 

Executive Summary 

Laboratory Petformance: Several analytes were present in the laboratory method I preparation blanks. 

Other Factors Affecting Data Quality: None. 

D-3Q 
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The data for these analyses were reviewed with reference to the “National Functional Guidelines for Inorganic Review”, 
February 1994 and the NFESC document entitled “Navy Installation Restoration Laboratory Quality Assurance Guide ” 
(NFESC 2196). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

” j c- 
v I iti\ ;. -/+.:yc r-r--i. ,,, 
Tetra Tech NUS 
Tern L. Solomon 
Chemist ’ 

-5 

I 

hetra Te&,fWS 
Joseph AvSamchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix 6 - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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MCRD PARRIS ISLAND 
SDG UO5713 

C-49-97-8-971 

TABLE 1 - RECOMMENDATtON SUMMARY 

Aluminum A’ Magneswm 
Antimony Manganese A’ 
Arsenic Mercury 
Barium A’ Nickel 
Beryllium Potassium 
Cadmium Selenium A’ 
Calcium Silver 
Chromium Sodium 
Cobalt Thallium 
Copper A’ Vanadium A’ 
Iron Zinc A’ 
Lead Cyanide 

-.. . . 

If the field is left blank, the qualifier is A - Accept all data. 

A’ - Accept data but qualify as nondetected ,“U”, as a result of laboratory blank contamination. 
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TO: 

FROM: 

SUBJECT: 

0. BRAYACK* _ 

TERRI L. SOLOMON 

INORGANIC DATA VALIDATION - TAL METALS AND CYANIDE 
CT0 020 - MCRD PARRIS ISLAND, SOUTH CAROLINA 
SDG - UO5806 

SAMPLES: 4ISoilsl 

‘PAl-031SD-OO9-01: 
PAI-O3-S’D-02T;di 

Overview 

INTERNAL CORRESPONDEXC 

c49-97-8-077 

DATE: 

COPIES: 

JULY 14,1998 

DV FILE 

;-y : i, 
’ ‘l%U-O3-SD-O1& 1 

JT 

s PAt-03-S~-0i I -6i 

The sample set for MCRD Parris Island. SDG UO5806. consists of four (4) soil envrronmental samples. No field duplicate 
pairs were included within this SDG. 

All samples were analyzed for Target Analyte List (TAL) metals. The samples were collected by Tetra Tech NUS on May 
21, 1998 and analyzed by Recra LabNet - Chicago under Naval Facilities Engineering Service Center (NFESC) Quality 
Assurance/Quality Control (QAIQC) criteria. Metals analyses. with the exception of arsenic, mercury and cyanide, were 
conducted using SW-846 method 601OA. Arsenic analyses were conducted using SW-846 method 706OA. Mercur) 
analyses were conducted using SW-846 method 7470A and 7471A. Cyanide analyses were conducted using SW-846 
method 901 OA. A CLP-like deliverable was provided. 

All analyses, with the exception of arsenic, mercury and cyanide, were conducted usrng Inductively Coupled Plasma (ICP‘ 
methodologies. Arsenic analyses were conducted using Graphite Furnace Atomic Absorption (GFAA). Mercury analyses 
were conducted using cold vapor AA. Cyanide analyses were conducted using wet chemistry methods. 

These data were evaluated based on the following parameters: 

l 
l Data Completeness 

l 
l Holding Times 

. . Calibration Recoveries 
. Laboratory Blank Analyses 

l 
l Detection Limits 

* - All quality control critena were met for this parameter, 
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The attached Table 1 summarizes the validation recommendations which were based on the followina information: 

Laboratorv Blank Analvses 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Maximum Action 
Analvte Concentration Levelsoil) 
aluminum 76.8 ug/L 38.4 mglkg 
antimony 1.9 ug/L 0.95 mglkg 
barium”’ 0.017 mglkg 0.085 mgtkg 
beryllium 0.9 ug/L 0.45 mg/kg 
calcium”) 5.821 mglkg 29.105 mg/kg 
chromium 1.1 uglL 0.55 mg/kg 
copper 3.1 ug/L 1.55 mg/kg 
irorP 5.048 mg/kg 25.24 mglkg 
lead”’ 0.279 mg/kg 1.395 mgikg 
magnesium 27.3 ug/L 13.85 mgikg 
manganese 0.7 ug/L 0.35 mg/kg 
potassiumul 12.369 mg/kg 61.845 mglkg 
vanadium 1.2 uglL 0.6 ugiL 

a 
-v 

Samples affected: All 

(0 Maximum concentration present in a soil preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot. percent solids and dilution factors were taken into consideration when evaluating for blank contamination, 
Positive results less than the action level for beryllium have been qualified as nondetected “U”. No actions were required 
for the remaining analytes as all results were either greater than the action levels or were nondetects. 

The sample IDS on the Form Is were incomplete. The Form Is have been amended. 

Executive Summaty 

Laboratory Performance: Several analytes were present in the laboratory method I preparation blanks. 

Other Factore Affecting Date Quality: None. 
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The data for these analyses were reviewed wifh reference to the “National Functionat Guidelines for Inorganic Review”, 
February 1994 and the NFESC document entitled “Navy Installation Restoration Laboratory Quality Assurance Guide ” 
(NFESC 2196). 

The text of this report has been formulated to address only those problem areas affecting data quality 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

,, 
T&a Tech NUS 
Terri L. Solomon 
Chemist /7 

&Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

‘1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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DATE: JULY 14.1998 -PAGE 4 

c49-07-9-977 

MCRD PARRIS ISLAND 
SDG UO5806 

TABLE 1 - RECOMMENDATION SUMMARY 

Aluminum Magnesium 
Antimony Manganese 
Arsenic Mercury 
Barium Nickel 
Beryllium A’ Potassium 
Cadmium Selenium 
Calcium Silver 
Chromium Sodium 
Cobalt Thallium 
Copper Vanadium 
Iron Zinc 
Lead Cyanide 

If the field is left blank, the qualifier is A - Accept all data. 
e 

A’ - Accept data but qualify as nondetected ,“U”, as a result of laboratory blank contamination. 

o-3b 



se 
Brown & Rooi Environmental 

TO: 

FROM: 

SUBJECT: 

SAMPLES: P/Soil/ 

,PJ!!-%%?c?:P~. !.j 
PAl-03~SD-021-O!,-.. . : -- -: <’ :. r . ..< . 

Ovewew 

C-49-07-8-081 

D. BRAYACK ’ DATE: JULY 14,1998 

TERRI L. SOLOMON COPIES: DV FILE 

INORGANIC DATA VALIDATION - pH, TOTAL ORGANIC CARBON, HEXAVALENT CHROMIUM 
CT0 020 - MCRD PARRIS ISLAND, SOUTH CAROLINA 
SDG - UO5806 

,c: PAl-03-SD-010-01 _ ~“i,,, ._ PAI$3;SD-?l,l-O$, -_ 

The sample set for MCRD Parris island, SDG UO5806. consists of four (4) soil environmental samples. No field duplicate 
pairs were included within this SDG. 

Samples PAI-03-SD-009-01, PAI-03~SD-01 l-01 and PAI-03-SD-021-01 were analyzed for pH and total organic carbon 
Sample PAI-03~SD-OlO-01 was analyzed for hexavalent chromium. The samples were collected by Tetra Tech NUS or 
May 21. 1998 and analyzed by Recra LabNet - Chicago under Naval Facilities Engineering Service Center (NFESC 
Quality Assurance/Quality Control (QAIQC) criteria. PH analyses were conducted using SW 846 method 904%. Tots 
organic carbon analyses were conducted using the Walkley-Slack method. Hexavalent chromium analyses wen 
conducted using SW-846 method 306OAI7196. 

These data were evaluated based on the following parameters: 
l . Data Completeness 
l 

l Holding Times 
. . Calibration Recovenes 
. 

l Laboratory Blank Analyses 
. . Detection Limits 

. - All quality control criteria were met for this parameter. 



MEMO TO: D. BRAYACK C49-07-8-081 
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The attached Table 1 summarizes the validation recommendations which were based on the followina information: 

Notes - None. 

Executive Summay 

Laboratory Performance: None. 

Other Factors Affecting Data Quality: None 

The data for these analyses were reviewed with reference to the “National Functional Guidelines for Inorganic Review”, 
February 1994 and the NFESC document entitled “Navy installation Restoration Laboratory Quality Assurance Guide ” 
(NFESC 2196). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified ‘- 
.S’, 

NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 
-4 

Tetra Tech NUS 
Terri L. Solomon 
Chemist _ 

’ Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix S - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 



.“. . _._ 
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MCRD PARRIS ISLAND 
SDG UO6606 

TABLE 1 - RECOMMENDATION SUMMARY 

C-49-07-8-081 

PH 
Total organic carbon 
Hexavalent chromium 

If the field is left blank, the qualifier is A - Accept all data. 



Brown & Root Environmental 
INTERNAL CORRESPONDEX( 

C-4947-8-084 
4 

TO: D. BRAYACK DATE: JULY 14,1998 

FROM: TERRI L. SOLOMON COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - TAL METALS AND CYANIDE 
CT0 020 - MCRD PARRIS ISLAND, SOUTH CAROLINA 
SDG - U05776 

SAMPLES: 1 /Aqueous/ 

:@.93&B-o35 

7 
PAI-o3-SS-#03~+~ 
PAI-Q3-SS-013-01 

Overvtew 

The sample set for MCRD Parris Island. SDG U05776, consists of six (6) soil environmental samples and one (1) rinsate 
blank. No field duplicate pairs were included within this SDG. 

All samples were analyzed for Target Analyte List (TAL) metals. The samples were collected by Tetra Tech NUS on May 
20, 1998 and analyzed by Recra LabNet - Chicago under Naval Facilities Engineering Service Center (NFESC) Quality 
Assurance/Quality Control (QA/QC) criteria. Metals analyses, with the exception of arsenic (soil WnpleS), mercury and 
cyanide. were conducted using SW-846 method 6010A. Arsenic analyses (soil samples) were conducted using SW-846 
method 7060A. Mercury analyses were conducted using SW-646 method 7470A and 7471A. Cyanide analyses were 
conducted using SW-846 method 901 OA. A CLP-like deliverable was provided. 

All analyses. with the exception of arsenic, mercury and cyanide, were conducted using Inductively Coupled Plasma (ICP) 
methodologies. Arsenic analyses (soil samples) were conducted using Graphite Furnace Atomic Absorption (GFAA). 
Mercury analyses were conducted using cold vapor AA. Cyanide analyses were conducted using wet chemistry methods. 

These data were evaluated based on the following parameters: 
l 

l Data Completeness 
l . Holding Times 
. 

l Calibration Recoveries 
l Laboratory Blank Analyses 

. 
l Detection Limits 

t - All quality control criteria were met for this parameter. 



MEMO TO: D. BRAYACK c-49-97-8-984 
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The attached Table 1 summarizes the validation recommendations which were based on the followind information:’ 

Laboratorv Blank Analvses 

The following contaminants were detected in the laboratory method / preparation / rinsate blanks at the following maximurr 
concentrations: 

Maximum Action Action 
Analvte Concentration Level (aaueous) Level (soil) 
aluminum 95.9 ugli 479.5 ug/L 47.95 mglkg 
antimonyJ3) 2.8 ug/L NA 1.4 mg/kg 
barium(3) 0.64 ug/L NA 0.32 mglkg 
beryllium 0.9 uglL 4.5 uglL 0.45 mglkg 
calcium 56.1 ug/L 280.5 uglL NA 
calcium I’) 5.821 mglkg NA 29.105 mglkg 
chromium 1.1 UglL 5.5 ug/L 0.55 mglkg 
wwer 3.1 ug/L 15.5 ug/L 1.55 mglkg 
iront3’ 52.5 ug/L NA 26.25 mglkg 
lead(‘) 3.5 uglL NA 1.75 mglkg 
magnesium 43.1 uglL 215.5 ug/L 21.55 mglkg 
manganese l.dug/L . 8.0 uglL 0.8 mglkg 
nickel 1.1 UglL 5.5 ug/L 0.55 mg/kg 
potassium’3) 136 uglL NA 66.0 mglkg 
selenium 2.0 uglL 10.0 ug/L i .O mg/kg 
thallium 3.1 ug/L 15.5 ug/L 1.55 mg/kg 
vanadium 2.2 uglL 11 .o ug/L 1.1 mg/kg 
zinc@) 5.730 uglL 28.65 uglL NA 

Samples affected: All 

(1) 

(2) 
(3) 

Maximum concentration present in a soil preparation blank. 
Maximum concentration present in an aqueous preparation blank. 
Maximum concentration present in a rinsate blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot, percent solids and dilution factors were taken into consideration when evaluating for blank contamination 
Positive results less than the action level for aluminum, beryllium. calcium, copper, manganese, selenium and zinc have 
been qualified as nondetected “U”. No actions were required for the remaining analytes as all results were either greater 
man the action levels or were nondetects. 

The sample IDS on the Form Is were incomplete. The Form Is have been amended. 

Executive Summarv 

Laboratory Performance: Several analytes were present in the laboratory method / preparation blanks. 

Other Factore Affecting Data Quality: Several analytes were present in the rinsate blank. 



MEMO TO: D. BRAYACK 
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c49-07-6-084 

The data for these analyses were reviewed with reference to the “National Functional Guidelines for Inorganic Review”, 
February 1994 and the NFESC document entitled “Navy Installation Restoration Laboratory Quality Assurance Guide ” 
(NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Tern L. Solomon J 
Chemist , ’ -.-..- 

<Q.&G”. 

Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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MCRD PARRIS ISLAND 
SDG U05776 

C49-97-8084 

TABLE 1 - RECOMMENDATION SUMMARY 

Aluminum A’ Magnesium 
Antimony Manganese A’ 
Arsenic Mercury 
Barium Nickel 
Beryllium A’ Potassium 
Cadmium Selenium A’ 
Calcium A’ Silver 
Chromium Sodium 
Cobalt Thallium 
Copper A’ Vanadium 
Iron Zinc A’ 
Lead Cyanide 

If the field is left blank, the qualifier is A - Accept all’data. 

A’ - Accept data but qualify as nondetected ,“U”, as a result of laboratory blank contamination. 



Brown & Root Environmenial 

TO: 

FROM: 

SUBJECT: 

SAMPLES: 

(29-87-8486 

D. BRAYACK ._ . 

TERRI L. SOLOMON 

DATE: JULY 15.1998 

COPIES: DV FILE 

INORGANIC DATA VALIDATION - HEXAVALENT CHROMIUM 
CT0 020 - MCRD PARRIS ISLAND, SOUTH CAROLINA 
SDG - U05776 

I/Aqueous/ 

1 /Soil/ 

Overview 

The sample set for MCRD Panis Island. SDG U05776, consists of one (1) soil environmental sample and one (1) rinsate 
blank. No field duplicate parrs were Included within this SDG. 

All samples were analyzed for hexavalent chromium. The samples were collected by Tetra Tech NUS on May 20. 1998 
and analyzed by Recta LabNet - Chicago under Naval Facilities Engineering Service Center (NFESC) Quality 
Assurance/Quality Control (QAKX) criteria. Hexavalent chromium analyses were conducted using SW-846 methods 7196 
and 3060A. 

These data were evaluated based on the following parameters: 
. . Data Completeness 
. . Holding Times 
* . Calibration Recoveries 
. . Laboratory Blank Analyses 
l . Detection Limits 

l - All quality control criteria were met for this parameter. 



MEMO TO: D. BRAYACK C49-07-8-088 
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The attached Table 1 summarizes the validation recommendations which were based on the followina information: 

Notes - None. 

Executive Summary 

Laboratory Performance: None. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the “National Functional Guidelines for Inorganic Review”, 
February 1994 and the NFESC document entitled “Navy Installation Restoration Laboratory Quality Assurance Guide ” 
(NFESC 2196). 

The text of this report has been formulated to address only those problem areas affecting data quality 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Terri L. Solomon I 

/Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 

-- 

J 
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MCRD PARRIS ISLAND 
SDG U05776 

TABLE 1 - RECOMMENDATION SUMMARY 

Hexavalent chromium 

If the field is left blank, the qualifier is A - Accept all data. 



-s 
&own & Rod Envirbnmen’rai 

TO: 

FROM: 

SUBJECT: 

SAMPLES: 

D. BRAYACK DATE; JULY 20,1998 
, 

DANIEL MENICUCCI cc: DV FILE 

ORGANIC DATA VALIDATION - TARGET COMPOUND LIST VOLATILE& 
SEMIVOLATILES, PESTICIDES, PCBs & PAHs; 
CT0 0020, MCRD PARRIS ISLAND 
SDG UO8972 

l/Aqueous 

.: PAI-03~SW-OTQ .< 

The sample set for the CT0 0020 MCRD Parris Island site SDG U06972 consists of one (1) aqueous 
environmental sample. The sample was analyzed for volatiles, semivolatiles, pesticides, PCBs and 
PAHs. 

The samples were collected by Tetra Tech NUS on June 2”6, 1998 and analyzed by Recra Labnet - 
Chicago. The Volatile and Semivolatile Organic Analysis were conducted according to SW-846 Methods 
82608 and 827OC. respectively. Pesticide analysis was conducted according to SW-846 Method 808lA. 
PCB analysis was conducted according to SW-846 Method 8082. PAH analysis was conducted amfding to SW-846 Method 8310. The data was evaluated according to the following parameters: 

t . Holding times 
. Initial and continuing calibrations 

l . Laboratory and field blank analyses 
l . Detection limits 

The symbol (‘? indicates that quality control criteria were met for this parameter. Problems affecting data 
usability are discussed below and the attached Table 1 summarizes the validation qualifications. 

Volatile Fraction 

The initial and continuing calibration analysis of, acetone and 2-butanone contained relative response 
factors (RRFs) below the 0.050 quality control limit. Nondetected results for the aforementioned 
compounds in sample PAI-03-SW-010 were qualified as unreliable, (UR). 

Semivolatile Fraction 

No noncompliances were found in this fraction. 

Pesticides 

No noncompliances were found in this fraction. 



MEMO TO: D. BRAYACK 
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No noncompliances were found in this fraction. 

No noncompliances were found in this fraction. 



MEMO TO: D. BRAYACK 
DATE: JULY 20.1998 - PAGE 3 

Executive Summary 

Laboratory Perfomance: Low RRFs were detected in the volatile analysis. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the “National Functional Guidelines for 
Organic Data Validation”, February 1994 and the NFESC document entitled “Navy Installation 
Restoration Laboratory Quality Assurance Guide ” (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

1’1 attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

c. .? . 
. Q-,& l/L&. 

Tetra Tech NUS 
Daniel J Meaicucci 
Data._Validator ‘. <+ 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 

- 



MCRD PARRtS ISLAND 
SDG NO. U06972 

TABLE 1 - RECOMMENDATION SUMMARY 

Sample No. Volatile Semivolatile Pesticides PCB PAH 

PAI-03-SW-010 R’ 

R’ - Reject data, and qualify nondetected results for acetone and 2-butanone as unreliable 
(UR), as a result of the RRFs falling below the 0.050 quality control limit. 



- 

Data Qualifier Key: 

U * Value is a nondetect as reported by the laboratory. 

UR Values is considered unreliable. 

--- ;- 

D-5 I 
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Brown & Root Environmentat 

-XNAL CORREE?ONDEXC. 

c49-074135 

TO: D.BRAYACK ’ DATE: JULY 21.1998 

FROM: TERRI L. SOLOMON COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - HEXAVALENT CHROMIUM 
CT0 020 - MCRD PARRIS ISLAND, SOUTH CAROLINA 
SDG - U06972 

SAMPLES: 1 IAqueousi 

Overview 

The sample set for MCRD Pams Island. SDG U06972. consists of one (1) aqueous envlronmental sample. 

The sample was analyzed for hexavalent chromium. The sample was collected by Tetra Tech NUS on June 2. 1996 and 
analyzed by Recra LabNet - Chicago under Naval Facilities Engineering Service Center (NFESC) nk ‘3 
Assurance/Quality Control (QVQC) criteria. Hexavalent chromium analyses were conducted using SW-646 methor 

d’ 
These data were evaluated based on the following parameters: 

l 
l Data Completeness 

. 
l Holding Times 

. 
l Calibration Recoveries 

. 
l Laboratory Blank Analyses 

. . Detection Limits 

. - All quality control criteria were met for this parameter. 

D-52 



- 
r 

MEMO TO: D.BRAYACK c-49-97-8-1 35 
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The attached Table 1 summarizes the validation recommendations which were based on the followina information: 

Notes - None. 

Executive Summary 

Laboratory Performance: None. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the “National Functional Guidelines for Inorganic Review”, 
February 1994 and the NFESC document entitled “Navy Installation Restoration Laboratory Quality Assurance Guide ” 
(NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFES’C Guidelines and the Quality Assurance Project Plan (QAPP).” 

Tetra Tech NUS 
Terti L. Solomon 
Chemist ‘Y, . . 7 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 

- 

D-53 



MEMO TO: D. BRAYACK 
DATE: JULY 21,199s - PAGE 3 

MCRD PARRIS ISLAND 
SDG U06972 

TABLE 1 - RECOMMENDATION SUMMARY 

C49-07-8~135 

Hexavalent chromium 

If the field is left blank, the qualifier is A - Accept all data. 



ss 
0mwn & Root Environmetiai 

c-4907-8-1 34 

TO: D. BRAYACK DATE: JULY 21.1998 

FROM: TERRI L. SOLOMON COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - TAL METALS AND CYANIDE 
CT0 020 - MCRD PARRIS ISLAND, SOUTH CAROLINA 
SDG - UO6972 

SAMPLES: 2iAqueousi 

Overview 

The sample set for MCRD Parris Island. SDG U06972. consists of two (2) aqueous environmental samples. No field 
duplicate pairs were included within this SDG. 

Sample PAI-03-SW-010 was analyzed for Target Analyte List (TAL) metals and cyanide. Sample PAI-03-SW-OlO-F was 
analyzed for dissolved TAL metals. The samples. were collected by Tetra Tech NUS.on June 2, 1998 and analyzed by 
Recra LabNet - Chicago under Naval Facilities Engineering Sen/ice Center (NFESC) Quality Assurance/Quality Control 
(QAIQC) criteria. Metals analyses, with the exception of mercury and cyanide, were conducted using SW846 method 
6010A. Mercury analyses were conducted using SW-846 method 7470A and 7471A. Cyanide analyses were conducted 
using SW-846 method 9010A. A CLP-like deliverable was provided. 

All analyses, with the exception of mercury and cyanide, were conducted using Inductively Coupled Plasma (ICP) 
methodologies. Mercury analyses were conducted using cold vapor AA. Cyanide analyses were conducted using wet 
chemistry methods. 

These data were evaluated based on the followlng parameters: 
. 

l Data Completeness 
t 

l Holding Times 
. . Calibration Recoveries 

. Laboratory Blank Analyses 
. . Detection Limits 

. - All quality control criteria were met for this parameter. 

. 

b-55 
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The attached Table 1 summarizes the validation recommendations which were based on the followino information: 

Laboratorv Blank Analvses 

The following contaminants were detected in the laboratory method / preparation blanks at the following maximum 
concentrations: 

Maximum Action 
Analvte Concentration LeveltaaueousL 
aluminum 97.9 ug/L 489.5 uglL 
antimony 2.0 ug/L 10.0 ug/L 
barium”) 0.700 ug/L 3.5 uglL 
cadmium 0.4 uglL 2.0 uglL 
calcium 107.7 uglL 538.5 ug/L 
copper 1.5 uglL 7.5 ug/L 
iron 42.4 ug/L 212 ug/L 
lead 2.0 ug/L 10.0 ug/L 
magnesium 87.6 uglL 438 ug/L 
manganese 2.1 ug/L 10.5 uglL 
potassium”) 132.870 ug/L 664.35 uglL 
vanadium 2.3 ug/L 11.5 uglL _r-. 

zinc”’ 4.070 ug/L 20.35 ug/L -4 
Samples affected: All 

(1) Maximum concentration present in an aqueous preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot, percent solids and dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results less than the action level for aluminum, cadmium, copper, lead and vanadium have been qualified as 
nondetected “U”. No actions were required for the remaining analytes as all results were either greater than the action 
levels or were nondetects. 

The sample IDS on the Form Is were incomplete. The Form Is have been amended. 

Laboratory Performance: Several analytes were present in the laboratory method / preparation blanks. 

Other Factors Affecting Data Quality: None. 
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The data for these analyses were reviewed with reference to the “National Functional Guidelines for lnorgantc Review”, 
February 1994 and the NFESC document entitled “Navy Installation Restoration Laboratory Quality Assurance Guide ” 
(NFESC 2196). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

\ 
--y& k/ 

T&a Tech NUS 
Terri L. Solomon 

Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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MCRD PARRIS ISLAND 
SDG U06972 

TABLE 1 - RECOMMENDATION SUMMARY 

Aluminum A’ Magnesium 
Antimony Manganese 
Arsenic Mercury 
Barium Nickel 
Beryllium Potassium 
Cadmium A’ Selenium 
Calcium Silver 
Chromium Sodium 
Cobalt Thallium 
Copper A’ Vanadium A’ 
Iron Zinc 
Lead A’ Cyanide 

If the field is left blank, the qualifier is A - Accept all data. 

A’ - Accept data but qualify as nondetected ,“U”, as a result of laboratory blankcontamination. 



Brorn & Root Environmentai : W2. DAVID BRAYACK 

INTERN% CORRESfONDENC 

DATE: AUGUST 17,1998 

FROM: 

SUBJECT: 

LINDA KARSCNOVICI COPIES: DV FILE 

ORGANIC DATF ’ ‘ALIDATION- VOA/SVOA/PAH/PEST/PCB 
PARRIS ISL:.liu 
SDG U05776 

SAMPLES: 2Aqueous/ 

PAI-O3-RB-03 

G/Solid/ 

TB-052098 

OVERVIEW 

The sample set for Parris Island. SDG U05776 consists of two (2) aqueous field quality control blanks and six 
(6) solid environmental samples. All samples were analyzed for Target Compound List (TCL) volatile organic 
compounds. The environmental samples and the nnsate blank were also analyzed for semivolatile organic 
compounds. polynuclear aromatic hydrocarbons (PAH), organochlonne pesticides, and polychlorinated 
biphenyls (PCBs). 

The samples were collected by Tetra Tech NUS on May 20”. 1998 and analyzed by RECRA Labnet All 
analyses were conducted using SW-846 Methods 82608, 827OC 8310, 808lA, and 8082 analytical and 
reporting protocols. The data contained in this SDG were validated with regard to the following parameters: 

l 
. Data completeness * . Holding times 
. Initial/continuing calibrations 
. Laboratory method and field quality control blank results 

l 
. Detection Limits 

The symbol (‘) indicates that all quality control criteria were met for this parameter. Problems affecting data 
quality are discussed below: documentation supporting these findings are presented in Appendix C. 
Qualified Analytical results are presented in Appendix A. 

Volatile 

Initial calibration relative response factors (RRFs) fell below the 0.05 quality control limit for acetone and 2- 
butanone. Nondetected results were qualified as rejected, UR, in the aqueous samples. 

Initial calibration RRFs fell below the 0.05 quality control limit for acetone. Nondetected results for were 
qualified as rejected, UR. in the soil samples. Positive results were qualified as estimated, J. 

The following table summarizes the maximum concentration of volatile compounds detected in the laboratory 
method blanks in this SDG. 

COftIDOUnd 
Acetone 

Maximum Action 
Concentration 
6.0 pg/Kg 

&ygl 
60 pgIKg 

Dilution factors, percent solids, and sample aliquot were taken into consideration when applying blank action 
levels. Positive results for acetone below the action level were qualified as nondetected, U. 



The trip blank was labeled as “Trip Blank” on the chain of custody, labeled as TB-052098 on the electronic 
data, and labeled as TB-051898 on the Form 1. The Form 1 was amended by the review to read TB- 
052098. 

The compound MTBE was not summarized and reported since the compound is not a TCL volatile 
compound. 

Several tentatively identified compounds were detected in the method blank. Positive results for these 
compounds reported in the samples should be considered false positives. 

Positive results below the CRQL were qualified as estimated, J, due to uncertainty near the detection limit 

Poivnuclear Aromatic Hvdrocarbons 

The following table summarizes the maximum concentration of PAH compounds detected in the field quality 
control blanks in this SDG. 

Maximum Action 
Compound Concentration 
Fluorene 

j&yg 
0.44 pglL 14.7 @Kg 

Dilution factors, percent soliis. and sample aliquot were taken into consideration when applying blank action 
levels. No validation action was required on this basis. 

_. 
The soil samples were analyzed at dilutions ranging from 2X to 50X due to matrix interferences. This 
accounts for the elevated reporting limits. Sample PAI-03-SS-001-01 was m-analyzed at a 200X dilution due &$ 
to the presence of fluoranthene, chrysene, and benzo(b)fluoranthene above the instruments linear range. 
The results from the 200X dilution for these compounds only were transposed over the 50X dilution results 
and used for validation purposes. 

Several transcription errors were noted between the Form is and the electronic data. The electronic data 
was amended to match the Form 1s. 

Positive results below the CRQL were qualified as estimated, J, due to uncertainty near the detection limit. 

Pesticides 

The samples were analyzed at dilutions ranging from 2.5 to 10X due to matrix interferences. This accounts 
for the elevated reporting limits. 

Heptachlor epoxide detected in sample PAI-03~SS-001-01 was qualified as rejected, R. due to a percent 
difference between columns greater than 100%. 

pcBs 

All data quality parameters were met for this fraction, 

EXECUTIVE SUMMARY 

Laboatoty Performance Issues: Acetone and 2-b&none failed to meet the 0.05 RRF quality control limit. 
Acetone was identified in the volatile laboratory method blank. Several compounds were tentatively 
identified in the semivolatile laboratory method blanks. Fluorene was detected in the tinWe blank. 
Heptachlor epoxide had a percent difference between columns greater than 100%. 

Other Factors Affecting Date Quality: None. 

D-do 



The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data 
Validation (2/94). The text of this report has been formulated to address only those problem areas affecting 
data quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the National Functional guidelines and Method SW-846 80008.” 

Linda Karsonovich 
Chemist/Data Validator 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

: 
Appendix A - Qualified Analytical Results 

3: 
Appendix B - Results as Reported by the Laboratory 
Appendix C - Support Documentation 



PARRIS ISLAND 

SDG 005776 

Sample No. 

TABLE 1 - RECOMMENDATION SUMMARY . 

VOA SVOA PAH PEST PCB 

PAi-O3-RB-03 
TB-052098 
PAI-O3-SS-001-01 A’ 
PAI-O3-SS-OO2-01 
PAI-03~SS-OO3-01 
PAl-03~SS-OO4-01 
PAl4J3-SS-OO5-01 A’ 
PAl-03~ss-013-01 

Ri.2 
R* 12 

;: 
J’ 

R’ 

4 

J2 

52 

$ 

j: 
J2 

R3 

If the field is left blank, the qualifier is A - Accept all data. 

A’ - Accept data, qualify positive results for acetone as nondetected, U, due to blank 
contamination. 

R’ - Reject data, qualify nondetected results for acetone as rejected, UR, due to initial and/Or 
continuing calibration RRFs less than 0.05. 

R2 - Reject data, qualify nondetected results for 2-b&none as rejected, UR, due to initial and/or 
continuing calibration RRFs less than 0.05. 

R3 - Reject data, qualify positive results for Heptachlor epoxide rejected, R, due to percent 
diirence between columns greater than 100%. 

J’ - Accept data, qualify positive results for acetone as estimated, J, due to initial and/or 
continuing calibration RRFs less than 0.05. 

J2 - Accept data, but qualify positive results below the CRQL as estimated, J, due to UncXWtaintY 
near the detection limit. 



- 
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SES INTERNAL CORRESPONDENC. 
ergown & Root Environmental : MR. DAVID BRAYACK DATE:. AUGUST 17,1998 

FROM: 

SUBJECT: 

LINDA KARSONOVICH COPIES: DV FILE 

ORGANIC DATA VALIDATION- VOAISVOAIPAHIPESTIPCB 
PARRIS ISLAND 
SDG UO5806 

SAMPLES: ‘1IAqueousi 

TB-052198 

OVERViEW 

The sample set for Parris Island. SDG UO5806 consrsts of one (1) aqueous field quality control blank and four 
(4) solid environmental samples. All samples were analyzed for Target Compound List (TCL),volatile organic 
compounds. The environmental samples were also analyzed for semivolatile organrc compounds, 
potynuclear aromatic hydrocarbons (PAH). organochlorine pesticides, and polychlonnated biphenyls (PCBs). 

The samples were collected by Tetra Tech NUS on May 21? 1998 and analyzed by RECRA Labnet. All 
analyses were conducted using SW846 Methods 82608. 827OC 8310, 8081A. and 8082 analytrcal and 
reporting protocols. The data contained in this SDG were validated with regard to the following parameters: 

. . -Data completeness 

. . Holding times 
. InitiaVcontinuing calibrations 
. Laboratory method and field quality control blank results 

t . Detection Limits 

The symbol (‘) indicates that all quality control criteria were met for this parameter. Problems affecting data 
quality are discussed below: documentation supporting these findings are presented In Appenduc C. 
Qualified Analytical results are presented in Appendix A. 

Volatile 

Initial calibration relative response factors (RRFs) fell below the 0.05 quality control limit for aCetOne, 2- 
hexanone, and 2-butanone. Nondetected results were qualified as rejected, UR, in sample TB-052198. 

Initial calibration RRFs fell below the 0.05 quality control limit for acetone. Nondetected results for were 
qualified as rejected, UR, in the soil samples. 

Semivolatile 

Several tentatively identified compounds were detected in the method blank (unknown ketones at 3.65 and 
6.7 minutes: unknown alkane; and unknowns at 4.13, 4.41, and 4.48 minutes). Positive results for these 
compounds reported in the samples should be considered false positives. 

Polvnuclear Aromatic Hydrocarbons 

The samples were analyzed at a 10X dilution due to matrix interferences. This accounts for the ek?vated 
reporting limits. 

Positive results below the CRQL were qualified as estimated, J. due to uncertainty near the detection limit. 
A 

/ 



The samples were analyzed at a 5X dilution due to matrix interferences. This accounts for the elevated 
reporting limits. 

Positive results below the CRQL were qualified as estimated, J, due to uncertainty near the detection limit. 

EXECUTIVE SUMMARY 

Laboratory Performance Issues: Acetone, 2-hexanone, and 2-b&none failed to meet the 0.05 RRF 
quality control limit. Several compounds were tentatively identified in the laboratory method blanks. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data 
Validation (2&4). The text of this report has been formulated to address only those problem areas affecting 
data quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the National Functional guidelines and Method SW-846 80008.” 

Linda Karsonovich 
Chemist/Data Validator 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. 

Z: 

Appendix A - Qualified Analytical Results 
Appendix B - Results as Reported by the Laboratory 
Appendix C - Support Documentation 



PARRIS ISLAND 

SDG UO6806 

TABLE 1 - RECOMMENDATION SUMMARY 

Sample No. VOA SVOA PAH PEST. PCB 

PAI-O3-SD-0094 I J’ 
PAI-03~SD-010-01 
PAI-03~SD-01 l-01 ;: 
PAI-O3-SD-02101 R’ J’ 
TB052198 R’. 2 

If the field is left blank, the qualifier is A - Accept all data. 

R’ - Reject data, qualify nondetected results for acetone as rejected, UR, due to initial and/or 
continuing calibration RRFs less than 0.05. 

R2 - Reject data, qualify nondetected results for 2-hexanone and 2-butanone as rejected, UR. 
due to initial and/or continuing calibration RRFs less than 0.05. 

J’ - Accept data, but qualify positive results below the CRQL as estimated, J, due to uncertainty 
near the detection limit. 



TO: 

FROM: 

SUBJECT: 

SAMPLES: 6/ Soil I 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

c49-08-8-080 

D. BRAYACK DATE: AUGUST IS.1998 

GRETCHEN PHIPPS COPIES: DV FILE f REV 1 

MISCELLANEOUS DATA VALlDATlON - PH ANP TOG 
CT0 020 - MCRD PARRlS, ISLAND 
SDG - U07492 

PAl-O2-SB-O01-30 
PAI- O-88-003-34 

p@“&&BQo2-24-’ t-pA1-03-SB-o03-12~ 
PAI- 0-SB-OO4-08 PAI- 0-SB-00526” 

The sample set for CT0 020, MCRD Parris. Island, SDG U07492. consists of six(b) soil 
environmental sample. :%I& 

The samples were analyzed for pH and Total Organic Carbon (TOC) . The samples were 
collected by Tetm Tech, NUS between July 11 and July 15,1998 and analyzed by RECRA Labnet 
- Chicago under Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality 
Control (Q/VQC) criteria. The pH analyses were conducting using EPA 150.1 Method. The TOC 
analyses were conducted using SW-846 9060 Method. 

The data was evaluated based on the following parameters: 

l 
l Data Completeness 

. 
l Holding Times 

. 
l Calibration Verifications 

. 
l Laboratory Blank Analyses 

. - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which wem based on the 
folknmrina information: 

Fii sample PAI-02~SB-OOl-30 was labeled incorrectly. RECRA Labnet corrected the field 
sample label from PAI-O3-SB-O01-30 to PAI-02~SB-OOl-30. This correction was noted on the 
Sample Discrepancy Report ( included within Appendix C), but was not noted on the Case 
Narrative. 

. 
D-lob 



MEMO TO: D. BRAYACK - PAGE 2 
DATE: AUGUST l&1998 

C-49-08-8-080 

Executive Summary 

Laboratory Performance: None. 

Other Factors Affecting Data Quality: None. 

The Data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Review”, February 1994 and the NFESC document eniiiied “Navy Installation 
Restoration Laboratory Quality Assurance Guide” (NFESC Z/96). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

‘I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Tetra Tech, NUS 
Gretchen A. Phipps 

V Joseph A. Samchuck 
Quality Assurance Officer 



MEMO TO: D. BRAYACK - PAGE 3 
DATE: AUGUST 18.1998 

C-49-08-8-080 

Attachments: 

1. Appendix A - Qualified Analytical Data 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 



MEMO TO: D. BRAYACK - PAGE 4 
DATE: AUGUST 18,1998 

MCRD Patis, Island 
SDG U07492 

C49-08-8-080 

Table 1 - RECOMMENDATION SUMMARY 

PH 
TOC 

If the field is left blank, the qualifier is A - Accept data. 



e 
Brown & Root Environmen’tai 

c4947-8-140 

TO: AD miizi? . . DATE: AUGUST 18,1998 

FROM: DANA PIETO cc: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - TAL METALS & CYANIDE 
CT0 020, MCRD PARRIS ISLAND, SOUTH CAROLINA 
SDG UO6737 

7 Aoueous: 

PAl-ol-SW-03 
PAl-01 -SW-&&F 
W!+?~~::. 

PAl-Ol-SW-O3-F PAl-01 -SW-o4 
PAI- 1 -SW-O9 PAl-01 -SW-OO-F 

The sample set for the CT0 020. MCRD Parris Island, South Carolina, SDG U05737. consists of six solid 
and six aqueous environmental samples and one rinsate blank (designated RB). All samples were analyzed 
for TAL metals. Dissolved metal fractions are designated (-F). One field duplicate pair (PAI-03-SS-O14- 
01/PAI-03-SS-014-01-D) was Included in this SDG. 

The samples were collected by Tetra Tech NUS on May 17 and 19, 1998, and analyzed by RECRA LabNet 
under Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAfQC) 
criteria. Metal analyses. with the exception of mercury, were conducted using SW846 Method SOlOB. 
FIX an;i$ss were conducted using SW-846 Method 7471A. Cyanrde analyses were conducted using 

The data were evaluated according to the following parameters: 

t . Data Completeness . . Holding Times 
l . Calibration Verifications 

. Laboratory Blank Analyses . . . Detection Limits 

The symbol (‘) indicates that quality control criteria were met for this parameter. 
5. 

The attached Table 1 summarizes the validation recommendations which were based on the following 
information: 



c-49-97-8-148 

;fi- 
== 

- 
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FE?f? To: D. BRAYACK 
. * AUGUST 18,1998 - PAGE 2 

Laboratorv Blank Analvses 

The following contaminants were detected in the laboratory method/preparation and/or rinsate blanks at the 
following maximum concentrations: 

$!oy Soil 
Maximum Action 

Analvte Concentration &gi I&& 
Aluminum 76.8 pgll 384 ML 30.4 mglkg 
Antimony 3.1 pglL 15.5 pg/L - 
Antimony’ 3.5 pg/L - 1.75 mg./kg 
Barium 0.26 pg/L 1.3 pglL 0.13 mglkg 
Beryllium 0.9 pglL 4.5 pglL 0.45 mglkg 
Calcium2 102 pg/L 51 msncg 
Chromium 1.1 pg/L 5.5 pgll 0.55 mg/kg 
Copper 56.0 280 pgtl - 
Copper 3.1 pglL 15.5 pglL 1.55 mg/kg 
Iron2 83.8 pglL 41.9 mglkg 
Lead 2.46 ps/L 12.3 pglL - 
Lead2 3.4 pgiL - 1.7 msnc9 
Magnesium 42.6 pglL 213.0 pglL 
MagnesiumZ 144 Ia- - 72 wkg 
Manganese 0.8 pg/L 4.0 pg/L 0.4 mgk9 
Potassium 136.7 pg!L 683.5 pgIL - 
Potassiu& 184 la- - 92 mW9 
Sodium 401.45 pglL 2007 p9/L - 
Sodium’ 1310 pg/L - 655 mg/kg 
Vanadium 1.2 &IL 6.0 pglL 0.6 mglkg 
Zinc’ 2.68 pglL 13.4 /.lgiL 

‘Maximum concentration found in the aqueous preparation blank. 

*Maximum concentration found in the rinsate blank. 

Samples Affected: All soil samples 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank 
contamination. Sample aliquot, percent solids, and dilution factors were taken into consideration when 
evaluating for blank contamination. Positive results less than the action level for ,aluminum, antimony, 
beryllium, copper, lead, sodium, vanadium, and zinc have been qualiied ‘U”. No actron was taken for the 
remaining analytes since the results were greater than the action level. It should be noted that geld quality 
control samples are not qualified for field blank contamination. 

Executive Summarv 

Laboratory Performance: Several analytes were present in the laboratory method/preparation blanks 
and/or the rinsate blanks. 

Other Factors Affecting-Data Qua&y None. 



E!F To: D. BRAYACK 
: AUGUST 18,1998 - PAGE 3 

The data for these analyses were reviewed with reference to method-spacific quality controt criteria, the 
‘National Functional Guidelines for Inorganic Data Evaluation” (2194) and the NFESC lntenm Guidance 
Document entitled “Navy Installation Restoration Laboratory Quality Assurance Guide” (February 1998). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specitied in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

&f (y!.Lki) 
Dana L. Pieto 

Tetra Tech NUS 
Data Validator 

Tetra Tech NUS 
Data Validation Quality Assurance Officer 

Attachments: 

:- 
3: 

Appendix A - Qualiied Analytical Results 
Appendix B - Results as Reported by the Laboratory 
Appendix C - Support Documentation 
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PARRIS ISLAND 
SDG NO. UO5737 

TABLE 1 - RECOMMENDATION SUMMARY 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
g;;1” 

“,!ETm 
piper 

Lead 

;: 

A’ 

A’ 

A’ 

Magnesium 

:r=F= 
Nickel 
Potassium 
%&ium 

Sodium 
Thallium 

zitEdiUrn 
Cyanide 

If field is left blank, the qualifier is A - accept all data. 

A’ - Accept data, but qualify results as ‘U”, as a result of laboratory blank contamination. 



Data Qwlifier Key: 

U ifalue ls a nondetact as reported by the laboratory and should not ba considered present. 



Qualifier Codes: 

September 19.1997 

a 

b 

C 

d 

e 

f 

8 

h 

i 

j 

k 

I 

m 

n 

0 

P 

9 

r 

s 

t 

u 

V 

Lab Blank Contamination 

Field Blank Contamination 

Calibration (i.e., % RSDs, ?6Ds. ICVs. CCVs. RPDs. RRFs, etc.) Noncompliance 

MShfSD Noncompliance 

LCWLCSD Noncompliance 

Lab Duplicate Imprecision 

Field Duplicate imprecision 

Holding Time Exceedancc 

ICP Serial Dilution Noncompliance 

GFAAPDS-GFAA MSA’s r < 0.995 

ICP Interierencc - include ICSAB % R’s 

Instrument Calibration Range Exccedancc 

Sample Preservation 

Intemal Standard Noncompliance 

Poor Instrument Performance (i.e., base-time drifting) 

Uncmainty nrar detection limit (C 2 x IDL for inorganics and < CRQL for organics) 

Other problems (can encompass a number of issuesJ . 

Surrogates Recovery Noncompiiance 

PesticiduPCB Resolution 

% Breakdown Noncompliance for DDT and Endrin 

PertlPCD % between columns for positive results. 

Non-linear calibrations. tuning r i 0.995 
(correlation coefficient) 



INTE’ILU~ CORRESPONDENC. 

Brown & Root Environmerrtaf 
TO: btk. DAVID BRAYACK DATE: AUGUST l&l998 

FROM: 

SUBJECT: 

LINDA KARSONOVlCH COPIES: DV FILE 

ORGANIC DATA VALIDATION- VOAlSVOAlPAHlPESTrPCB 
PARRIS ISLAND 
SDG UO5771 

SAMPLES: l/Aqueousi 

vA$&j:5#@fJ?3 &> 

l/Solid/ 

The sample set for Parris Island, SDG U05771 consists of one (1) aqueous and one (1) solid environmental 
sample. All samples were analyzed for Target Compound List (TCL) volable organic compounds. The 
samples were also analyzed for semtvolatile organic compounds. polynuclear aromattc hydrocarbons (PAH), 
organochlorine pestcides, and polychlorinated biphenyis (PCBs). 

The samples were collected by Tetra Tech NUS on May 19”. 1998 and analyzed by RECRA Labnet All 
analyses were conducted using SW-846 Methods 82608. 827OC, 8310, 808lA, and 8082 analytical and 

,__ 

reporting protocols. The data contained in this SDG were validated with regard to the following pammeters: 
Lll * . Data completeness 

* . Holding times 
. Initial/continuing calibrations 
. Laboratory method and field quality control blank results 

l 
. Detection Limits 

The symbol (‘) indicates that all quality control criteria were met for this parameter. Problems affecting data 
quality are discussed below; documentation supporting these findings are presented in Appendix C. 
Qualified Analytical results are presented in Appendix A. 

Volatile 

Initial calibration relative response factors (RRFs) fell below the 0.05 quality control limit for acetone. and 2- 
b&none. Nondetected results for 2-butanone were qualified as rejected, UR. Positive results for acetone 
were qualified as estimated, J, in sample PAI-03~SW-023. 

Initial calibration RRFs fell below the 0.05 quality control limit for acetone. Nondetected results for were 
qualiied as rejected, UR, sample PAI-O3-SD-023-01. 

Semivolatile 

An unknown ketone and unknown alkane were tentatively identified in the laboratory method blank 
associated with sample PA1-03~SD-023-01. Reported results for these compounds should be considered as 
false positives. 

Polvnuclear Aromatic Hvdrocarbons 

Several transcription errors were noted between the Form 1s and the electronic data. The electronic data 
was amended by the reviewer to match the Form 1 s. 

Sample PAI-O3-SD-023431 was analyzed at a 1 OX dilution due to matrix interferences. This accounts for the _ 
elevated reporting limits. 4 



Pesticides 

Sample PAI-03~SD-O23-01 was analyzed at a 5X dilution due to matrix interferences. This accounts for the 
elevated reporting limits. 

All data quality parameters were met for this fraction. 

EXECUTIVE SUMMARY 

Laboratory Performance Issues: Acetone and 2-butanone failed to meet the 0.05 RRF quality control limit. 
Several compounds were tentatively identified in the laboratory method blanks. 

Other Factors Affecting Date Quality: None. 

The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data 
Validation Q/94). The text of this report has been formulated to address only those problem areas affecting 
data quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the National Functional guidelines and Method SW-846 80008.” 

Linda Karsonovich 
Chemist/Data Vaiidator 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

2 
3: 

Appendix A - Qualified Analytical Results 
Appendix B - Results as Reported by the Laboratory 
Appendix C - Support Documentation 



PARRIS ISLAND 

SDG U05771 

TABLE 1 - RECOMMENDATION SUMMARY 

Sample No. VOA SVOA PAH PEST 

PAI-O3-SW-023 R’ J’ 
PAl-O3-SD-023-01 RZ 

If the field is left blank, the qualifier is A - Accept all data. 

PCB 

R’ - Reject data, qualify nondetected resuks for 2-b&none as rejected, UR, due to initial and/or 
continuing calibration RRFs less than 0.05. 

RZ - 

J’ - 

Reject data, qualify nondetected results for acetone as rejected, UR, due to initial and/or 
continuing calibration RRFs less than 0.05. 

Accept data, but qualify positive results for acetone as estimated, J, due to initial calibration 
RRFs less than 0.05. 



es 
Brown & Root Environmentai 
TO: MR. DAVID BRAYACK DATE: AUGUST 19,1998 

FROM: LINDA KARSONOVICH COPIES: DV FILE 

SUBJECT: ORGANIC DATA VALIDATION- VOAISVOAIPAHIPESTIPCB 
PARRIS ISLAND 
SDG U05737 

SAMPLES: 5IAqueousl 

PAI- -SW-O3 
PAI- SW-09 
TB-051998 

,PAI-Ol SW-04 
PAl-O3-RB-O2--i, 

6/Solidl 

OVERVIEW 

The sample. set for Parris Island, SDG U05737 consists of hvo (2) aqueous field quality control blanks, 
three(3) aqueous environmental samples, and six (6) solid environmental samples. All samples were 
analyzed for Target Compound List (TCL) volatile organic compounds. The environmental~ samples and 
rinsate blank (designated RB) were also analyzed for semivolatile organic compounds, polynuclear aromatic 
hydrocarbons (PAH), organochlorine pesticides, and polychlonnated biphenyls (PCBs). 

The samples were collected by Tetra Tech NUS on May 17” and 1 grn, 1998 and analyzed by RECRA Labnet 
All analyses were conducted using SW-848 Methods 8260B. 827OC. 8310. 8081A, and 8082 analytical and 
reporting protocols. The data contained in this SDG were validated with regard to the following parameters: 

. 

. . Data completeness 
l 

. Hokiing times 

. Initial/continuing calibrations 

. Laboratory method and field quality control blank results 

. Surrogates 
* . Detection Limits 

The symbol (‘) indicates that all quality control criteria were met for this parameter. Problems affecting date 
quality are discussed below; documentation supporting these findings are presented in Appendix C. 
Qualified Analytical results are presented in Appendix A. 

Initial and/or continuing calibration relative response factors (RRFs) fell below the 0.05 quality control limit for 
acetone and 2-butanone. Nondetected results were qualified as rejected. UR. in the aqueous samples. 
Positive results for acetone were qualified as estimated; J. 

Initial and/or continuing calibration RRFs fell below the 0.05 quality control limit for acetone. Nondetected 
results for were qualified as rejected, UR, in the soil samples. 

, 

0-29 



The following table summarizes the maximum concentration of volatile compounds detected in the laboratory 
method and field quality control blanks (‘) in this SDG. 

Maximum 
COmDOUnd Concentration 
Acetone 24 w9 
2-Butanone 
Methylene chloride” ;j%$ 
1,2-Dichloroethene (total)* 
Tetrachloroethene’ 4 WL 
Trichloroethene’ 14 WL 

” Contamination present in trip blank. 
l Contamination present in rinsate blank. 

Dilution factors, percent solids, and sample aliquot were taken into consideration when applying blank action 
levels. Positive results for acetone below the action level were qualified as nondetected. U. 

Samples PAI-03-SS-OO9-01 and 007-01 were diluted 50X due to the presence of acetone above the 
instruments linear calibration range. Results from the dilution were transposed over the undiluted sample 
results and used for validation purposes. 

Semivolatile 

Surrogate recovery in sample PA1-03SS-O09-01 was below the lower quality control limits for all six 
surrogates. Nondetected results were qualified as estimated, UJ. 

Surrogate recoveries in sample PAI-03-SS-OO6-01 were below 10% for four of the six surrogates. The +- 
sample was re-extracted and re-analyzed and the surrogates were compliant However, the m-extraction 
took place 36 days after sample collection. Therefore, rest&s from the original analysis only were used for ti 
validation purposes. Nondetected compounds were qualified as rejected, UR. 

Surrogate recoveries in sample PAI-03-SS-014-01 were below 10% for all of the six surrogates. The sample 
was re-extracted and re-analyzed and the surrogates were compliant. However, the reextraction took place 
36 days after sample collection. Therefore, results from the original analysis only were used for validation 
purposes. Nondetected compounds were qualified as rejected, UR. 

Several tentatively identified compounds were detected in the method blank. Positive results for these 
compounds reported in the samples should be considered false positives. 

Positive results below the CRQL were qualified as estimated, J, due to uncertainty near the detection limit. 

Polvnuclear Aromatic Hvdrocarbons 

The samples were analyzed at dilutions ranging from 2X to 50X dilution due to the presence of target 
compounds above the instruments linear range. This accounts for the elevated repotting limits. 

Fluorene was detected in the rinsate blank at 0.46 ug/L. Fluorene was not detected in any of the water or soil 
samples. No validation action was required on this basis. 

Positive results below the CRQL were qualified as estimated, J, due to uncertainty near the detection limit 

Numerous transcription ermrs were noted between the Form 1 s and the electronic data. The electronic data 
was amended by the reviewer to reflect the values reported on the Form 1 s. 

Pesticides 

The SafTIpleS were analyzed at dilutions ranging from 2.5X to 50X due to matrix interferences. This accounts 
for the elevated reporting limits. 

All quality control parameters were met for this fraction. 



EXECUTIVE SUMMARY 

Laboratory Performance Issues: Acetone and 2-t&none failed to meet the 0.05 RRF quality control limit 
Several compounds were in the laboratory method and field quality control blanks. Surrogate recoveries 
below 10% were reported for samples in the semivolatile fraction. 

Other Factors Affecting Data Quality: The chlorinated compounds, 1.2dichloroethene (total), 
tetrachtoroethene, and tnchloroethene were present in the rinsate blank.. 

The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data 
Validation (294). The text of this report has been formulated to address only those problem areas affecting 
data quality. 

Linda Karsonovich 
Chemist/Data Validator 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Appendix A - Qualified Analytical Results 
Appendix B - Results as Reported by the Laboratory 
Appendix C - Support Documentation, 

-- ; 

D-8 \ 



Qualifier Codes: 

Lab Blank Contammarion 

Field Blank Contamination 

Cahation (i.e.. P’o KSDs. ?CDs. fCy.‘s. CC%. RPDs. RRFs. etc. I Noncompiiance 

MS/MSD Noncompliance I 

LCS/LCSD Noncompiiance 

Lab Duplicate Imprecision 

Field Duplicate imptccision 

Holding Time Exccedance 

ICP Seriai Dilution Noncompliance 

GFAA PDS - GFAA .MSA’s r < “).99,2 

ICP Intcn’erencc - indude ICSAB ?/o ii’s 

Insuument Calibration Ranqe Exccccisnce 

Sample Prcservacion 

lntcmai Standard Noncompliance 

Poor insaumcnt Perfom~ance (i.e.. base-time driting) 

UnccMnry near de&&on limit (C Z x IDL for inoqanics and < CKQL for organi& 

Other problems (can encompass a number of issuesi 

Surrogates Rccovcry Noncompliance 

PesticidcPCB Resolution 

9% Breakdown Noncompliance for DDT and Endrin 

PcwPCD ?6 bctsvcen columns for positive results. 

Non-linear calibnkons. wing r < 0.995 
(corrciation cocfficienr~ 



-w 
Brown & Root Environmetil 

TO: 

FROM: 

SUBJECT: 

0. BRAYACK DATE: AUGUST 20,199s 

DANIEL MENICUCCI cc: DV FILE 

ORGANIC DATA VAUDATION - TARGET COMPOUND LIST VOLATILE ORGANIC, 
SEMIVOLATILE ORGANIC ANALYSIS, PESTICIDES, PCBs & POLYAROMATIC 
HYDROCARBONS; 
CT0 0020, MCRD PARRIS ISLAND 
SDG U05699 

SAMPLES: 13/Sail 

PAt&SDztlZ-& 
P&3-S0-613+01~~ 
PAQ3-S&O16-0~ yMs&i ;z, 

PAI-O3-SS-O16-01 

+vtmsDa~j ~‘--. 
pAll3~s&ms-ql, ?‘a.? 

. PAt-03-SS-00841 . 
PAI-O3-SS-015-01 

2lAqueous 

iii051498 

The sample set for the CT0 0020 MCRD Panis island site SDG UO6699 consists of thirteen (13) solid 
environmental samples. one (1) aqueous trip blank and one (1) aqueous rinse blank. The field crew specifted 
sample PAI-O3-SS-613-01 for matrix spike I matrix spike duplicate analysis. Ail samples were anaiyzed for 
TCL Volatiies. All samples except the’trip blank were analyzed for TCL semivolatiles. pesticides, PCBs and 
PAHs. 

The samples were collected by Tetra Tech NUS on May 14 ‘“. 1998 and analyzed by Recta Labnet - Chicago. 
The TCL Volatile Organic Analysis and Semivolatile Organic Analysis were conducted according to SW- 
846 Methods 82609 and 8270C respectively. Pesticide analysis was conducted according to SW846 
Method 8081A. PC6 analysis was conducted according to SW-846 Method 8082. PAH analysis was 
conducted according to SW-#6 Method 8310. The data was evaluated according to the following 
parameters: 

. 0 

. 0 

. 0 
0 

I 0 
0 

t 0 
l 

0 

. 
0 

0 

l 
0 

. 
0 

0 

Data completeness 
Hotding times 
GC/MS tuning and mass calibration 
Initial and continuing calibrations 
Matrix Spike and Matrix Spike Duplicate 
Laboratory and field blank analyses 
Surrogate spike recoveries 
Laboratory control sample results 
Internal standard perfonance 
Detection limits 
Sample identification 
Sample quantitation 
Tentatively Identified Compounds 



MEMO TO: D. BRAYACK 
DATE: AUGUST 20,1999 - PAGE 2 

The symbol (‘) indicates that quality control criteria were met for this parameter. Problems affecting data 
usability are discussed below and the attached Table 1 summarizes the validation qualifications. 

Volatile Fraction 

The initial and continuing calibration analysis of acetone contained relative response factors (RRFs) below 
the 0.050 quality control limit in all soil samples. Positive results for acetone were qualified as estimated (J) 
and nondetected results were qualified as unreliable (UR). 

The initial and continuing calibration analysis of acetone and 2-butanone contained RRFs below the 0.050 
quality control limit in samples TBO50898 and PAl-O3-RB-01. Positive results for the aforementioned 
compounds were qualified as estimated (J) and nondetected results were qualified as unreliable (UR). 

The continuing calibration analysis of 2-hexanone contained a percent difference (%D) greater than the 25% 
qualii control limit. Nondetected results for the compound in samples run on instrument GCL9 on 5/22/98 
were qualified as estimated (UJ). 

The continuing calibration analysis of carbon disulfide contained a %D greater than the 25% quality control 
limit Nondetected results for the compound in samples run on instruments GCL7 and GCL9 on 5/23/98 and 
5/24/98 were qualified as estimated (UJ). 

The following contaminants were detected in. the laboratory method blanks at the following maximum 
concentration: 

Maximum 
Concentration Action-Level 
5 ugn<g 50 uglkg 

Toluene 1 Wkg 10 uglkg 

Sample aliquot, percent solids, and dilution factors were considered prior to the application of all action levels. 
Positive results for these compound found below the action level have been replaced by the CRQL value 

and qualified as a nondetect, (U). 

The blank spike / blank spike duplicate analysis of sample VBLKUZ contained a high blank spike recovery for 
Vinyl Chloride. As per EPA guidance, no qualifications are required for BSIBSD noncompliance alone. 

Sample PAI-03-SS-008-01 contained a positive result for acetone that exceeded the linear calibration curve 
of the instrument. The positive result was qualified as estimated, (J). 

Several volatile samples contained positive results for compounds below the contract required detection 
limits (CRQL). These rest@ were qualified as estimated (J). 

D-6‘4 
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s=- . 

Semivolatile Fraction 
The continuing calibration analysis of 3nitroaniline a RRF below the 0.050 quality control limit. Nondetected 
results for the compound in samples analyzed on instrument GCLS on 5/23/98 were qualified as unreliable 
WV. 

The conbnuing calibration analysis of rlnitroaniline and Wdichlorobenzidine contained %Ds greater than 
the 25% quality control limit. Nondetected results for the aforementioned compounds in samples analyzed of 
instrument GCL8 on 5123198 were qualified as estimated, (UJ). 

The BSlBSD analysis of sample SBLKQF contained a high relative percent difference for 2,4dinitrophenol 
and high blank spike duplicate recoveries for N-Nitrosodi-n-propylamine, 2-Nitrophenol and bis(2- 
chloroethoxy)methylether. As per EPA guidance, no qualifications are required for BWBSD noncompliance 
alone 

The BSlBSD analysis of sample SBLKQG contained seven high relative percent differences. As per EPA 
guidance, no qualifications are required for BS/BSD noncompliance alone 

Elevated detection limits were noted in all of the environmental samples, The elevated detection limits were 
caused by the high percent moisture content in many samples. 

Pesticides/PCBs 

A pesticide sample contained a positive result below the contract required detection limits (CRQL). This result 
was qualified as estimated (J). 

The following compounds were detected in the equipment rinsate blank: 

Compound m 
Fluoranthene 0.16 ug/L 
Fluorene 0.62 ug/L 

Action Level 
26.6 uglKg 
103 @Kg 

Sample aliquot, percent solids and dilution factors have been taken into consideration during the evaluation 
of laboratory blank contamination. Positive results less than the blank action level for the aforementioned 
compounds have been qualified (U), nondetected as a result of blank contamination. 

The matrix spike 1 matrix spike duplicate analysis of sample PAla3-SS-Ol2-01 contained eleven low matrix 
spike recoveries, three high and one low matrix spike duplicate recoveries and fourteen high relative percent 
differences. As per EPA guidance. no qualifications am required for MS/MSD noncompliance alone. 

The BS/BSD analysis of sample BLKGPO444-MB1 contained a low blank spike recovery for 
Benzo(k)fluoranthene. As per EPA guidance, no qualifications are required for BSBSD noncompliance 
alone 

Several PAH samples contained positive results below the contract required detection limits (CRQL). These 
results were qualified as estimated (J). 
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Executive Summary 

Laboratory Petfomance: 
noncompliances. 

Several volatile and semivolatile calibrations contained RRF 

Mher Factors Affecting Data Quality: Several volatile, semivolatile and pesticide samples contained 
positive results below the CRQL. 

The data for these analyses were reviewed with reference to the “National Functional Guidelines for 
Organic Data Validation”, February 1994 Revision as amended for use within USEPA Contract 
Laboratory Program, and the NFESC document entitled “Navy Installation Restoration Laboratory Quality 
Assurance Guide * (NFESC U99). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as ^. 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

4 

$Y~&.- 97.,* * 
Tetm Tech NUS 
Daniel J Menicucci 
Data Validator - 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Appendix A - Qualified Analytical Results 
Appendix B - Results as Reported by the Laboratory 
Appendix C - Support Documentation 



MCRD PA,RRlS ISLAND 
SDG NO. U05899 

TABLE 1 - RECOMMENDATION SUMMARY 

Sample No. Volatile Semivolatile Pesticides PCB PAH 

PAI-03~SD-O12-01 
PAI-O3-SD-O12-02 
PAl-03~SD-O13-01 
PAI-03~SD-0130 D 
PAI-03~SD-014-01 
PAI-03~SD-Ol5-01 
PAI-03~SD-O16-01 
PAI-03~SD-017-01 
PAI-03~SS-OO8-01 
PAl-O3-ss-01 l-01 
PAt-03~SS-Ol2-01 
PAI-O3-SS-015-01 
PAI-03~SS-016-01 
PAI-RB-OI 
TBO51498 

A’ 
R’ 
R’ 
R’ 
R’ 
R’ 
R’ 
R’ 

R’ 
A2 

;: 

R2 
R2 

J2 
J2 
~2.3 

J23 
J2 
J 13 
J2.3 

Ji 
~2.3.5 

13 J 
R’ J1.3 

J’ 3. 

J’ 3. 

J2 
J2.6 

R’S J” 
RJS 
RJS J3 
R3JJ4 
R3J4 J3 
R3J4 
R3J4 
R”J’ 

A3 J3 
R3 J’ A3 J3 
R”J’ J3 
R3J4 A= J3 

A’ - 

A2 - 

A3 - Accept data. but qualify positive results for fluomnthene an&or fluorene below the action 
level as nondetected. (U) as a result of blank contamination. 

R’ - Reject nondetected results (UR) and qualify positive results as estimated (J) as a result 
of initial and continuing calibration RRFs for acetone falling below the 0.050 quality 
control limit. 

R2 - 

R3 - 

J’ - 

J2 - 

Accept data, but qualify positive results for acetone below the action level as 
nondetected. (U) as a result of blank contamination. 

Accept data, but qualify positive results for toluene below the action level as 
nondetected. (U) as a result of blank contamination. 

Reject nondetected results (UR) and qualify positive results as estimated (J) as a result 
of initial and continuing calibration RRFs for acetone and/or 2-butanone falling below the 
0.050 quality control limit. . 

Reject nondetected results (UR) for 3-nitroaniline as a result of a RRF below 0.05. 

Accept data. but qualify positive and nondetected results as estimated, (J) and (UJ) as a 
result of the %D for ahexanone exceeding the 25% quality control limit. 

Accept data, but qualify nondetected and positive results as estimated (UJ) and (J) as a 
result of the %D for carbon disulfide exceeding the 25% quality control limit. 



J3 - Accept data, but qualify compounds with positive results below the CRQL as estimated 
(J). 

J’ - Accept data, but qualify nondetected results as estimated (UJ) as a result Of the %Ds 
for 3,3’dichloroberuidine and 4-nitroaniline exceeding the 25% quality 
control limit. 

J5 - Accept data, but qualify the positive result for acetone as estimated (J), as a result of a 
linear calibration exceedance. 

Jb - Accept data, but qualify acetone as estimated (J), as a result of the RRF falling below 
the 0.050 quality control limit. 

D-88 



pata Qualifier Key: 

u - Value is a nondetect as reported by the laboratory. 

J w Positive result’is considered estimated. 

UJ - Nondetected result is considered to be estimated. 

UR - Nondetected result is considered to be unreliable. 
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Qualifier Codes: 

a 
b 

c 

d 

e 

f 

g 

h 

i 

j 

k 

I 

m 

n 

0 

P 

q 

r 

5 

‘L 

u 

V 

Lab Blank Contamination 

Field Blank Contamination 

Calibration (i.e., % RSDs. %Ds. !CVs. CCVs. RPDt, RRFs, etc.1 Noncompliance 

MSMSD Noncompliance 

LCS/LCSD Noncompliance 

Lab Duplicate Imprecision 

Field Duplicate Imprecision 

Holding Time Exceedance 

ICP Serial Dilution Noncompliance 

GFAA PDS - GFAA MSA’s r < 0.995 

ICP Interference - include ICSAB % R’S 

Instnrmcnt Calibration Range Exccedance 

Sample Preservation 

Internal Standard Noncompliance 

Poor insuumenr Performance (i.e., base-time drifiing) 

Uncertainty near detection limit (C 2 x IDL for inorganics and < CRQL for organics) 

Other problems (can encompass a number of issues) 

Surrogates Recovery Noncompliance 

PcnicidePCB Resolution 

9/r Breakdown Noncompliance for DDT and Endrin 

PesuPCD % between columns for positive results. 

Non-linear calibmtions, tuning r c 0.995 
(correlation coefficient) 



Fraction 

Volatile 

U’ 
A . - 

Summary of Tentatively Identified Compounds (TICS) 
Remaining After Data Qualification 

flamed TIC 

Dimethyl Sulfide 
Unknown Hydrocarbon 

Hexadecanoic Acid 
Fluoranthene 
Unknown Cycloalkane 
Unknown Alkane Cl7H36 
Unknown Alkane 
Unknown Alcohol 
Unknown 
Stigmasterol Isomer 
Unknown PAH 
Sulfur Isomer 
Cholesterol 
Unknown Acid Ester 
Unknown Ketone 
Unknown Hydrocarbon 
Sulfur mol (S8) 
Phenanthrene 
Pyrene 
Unknown Sub Phenol 
Unknown ACM 
Pentadecanoic acid Isomer 
Unknown Phthalate 
Tridecanoic acid 
Telradecanoic acid - 
Pentadecanoic acid Isomer 
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~X??AL CORRESPONDENCE 

. 

c48-07-8-001 

TO: 0. BRAYACK 

FROM: DANA PIETO 

DATE: AUGUST 21,199s 

cc: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - HEXAVALENT CHROMtUM HARDNESS, TOTAL 
ORGANIC CARBON, pH, & SALINITY 
CT0 020, MCRD PARRIS ISLAND, SOUTH CAROLINA 
SDG U05737 

SAMPLES: Solids: 2 

4 Aoueous: 

l PAI-Ol-SW-d3 
&g!&$&+f 

PAl-()l-SW-O4 PAI-Ol-SW-09 

The sample set for the CT0 020, MCRD Panis island. South Carolina, SDG UO5737, consists of two solid 
and three aqueous environmental samples and one rinsate blank (designated RB). Samples PAI-Ol-SW-93. 
PAI-Ol-SW-04, and PAI-Ol-BW-09 were analyzed for hardness. total organic carbon (TOC), pH, and salinity. 
Samples PAI-O3-RB-02, PAI-O3-SS-Oo7-01, and PAI-03~SS-01 O-01 were analyzed for hexavalent chromium. 

The samples were collected by Tetra Tech NUS on May 17 and 19, 1998. and analyzed by RECRA LabNet 
under Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAIQC) 
criteria. Hexavalent chromrum analyses were conducted using SW-846 7196. TOC anatyses were 
conducted using SW-846 9060. The pH analyses were conducted using EPA method 150.1 The salinity 
analyses were conducted using standard methods 25208. 

The data were evaluated according to the following parameters: 

. . Data Completeness 
. Hotding Times . . Calibration Verifications . . Laboratory Blank Analyses . . Detection Limits 

The symbol (‘) indicates that quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based On the following 
information: 

Q-42 
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Holding Time Results 

The holding time until extraction for TOC exceeded the 28day limit by four days in samples PAI-Ol-SW-03, 
PAI-Ol-SW-04, and PAI-tll-SW-09. Positive results were qualified as estimated, (J). 

Executive Summary 

Laboratory Performance: The holding time until extraction for TOC was exceeded. 

other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to .method-specific quality contra! criteria, the 
“National Functional Guidelines for Inorganic Data Evaluation” (2/94) and the NFESC lntenm Guidance 
Document entitled “Navy Installation Restoration Laboratory Quality Assurance Guide” (February 1998). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Dana L. Pieto 
L(g(y,lD 

Tetra Tech NUS 
Data Validator 

Tetra Tech NUS 
Data Validation Quality Assurance Oflicer 

Attachments: 

. :. 
3: 

Appendix A - Qualified Analytical Results 
Appendix B - Results as Reported by the Laboratory 
Appendix C - Support Documentation 
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PARRIS ISLAND 
SDG NO. U05737 

TABLE 1 - RECOMMENDATION SUMMARY 

Hexavalent Chromium 
Hardness 
Total Organic Carbon 
PH 
Salinity 

J’ 

If field is left blank, the qualifier is A - accept all data. 

J’ - Accept data. but qualify positive results as estimated, (J), as a result of holding time 
exceedance. 



Data Qualifier Key: 

u - Value is a nortdetect as repotted by the laboratory and should not ba considered present. 

J - Positive resul is estirnatad as result of a technical noncompliinca. 
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Qualifier Codes: 

Lab Blank Contamination 

Field Blank Contamination 

&I&ration (i.e., % RSDs, ?GDs. ICVs; CC%. RPDs. RRFs. em.1 Noncompliance 

MS/MSD Noncompliance 

LCSllCSD Noncompliance 

Lab Duplicate imprecision 

Field Duplicate imprecision 

Holding Time Excecdattce 

ICP Seriai Dilution Noncompliance 

GFAA PDS - GFAA MA’s r < 0.995 

ICP interference - include ICSAB % R’s 

lnsuument Calibration Range Exceedan~c 

Sample Preservation 

Internai Standard Noncompliance 

Poor Insttwnent Performance (i.e.. base-time driting) 

Uncertainty near detection limit (< 2 x IDL for inorganics and < CRQL for organica) 

other problems (can encompass a number of issues) * 

Surrogates Recovery Noncompliance 

PaticideKB Resolution 

% Breakdown Noncompliance for DDT and Endrin 

PcatPCD ?6 between columns for positive results. 

Non-linear calibrations. tuning r < 0.995 
(cotreiatian coeficimtj 

__ 

=* 
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Brawn & Root Emimnmetiai 

TO: D. BRAYACK ’ 

FROM: DANA PIETO 

C49-96-9130 

DATE: AUGUST 21,1996 

cc: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - TAL METALS 9 CYANIDE 
CT0 020, MCRD PARRIS ISLAND. SOUTH CAROLINA 
SDG U05699 

SAMPLES: 13 Solids: 

PAco3SD-012U~ . PAl-ObSD-Ol2-02 ,>, ‘PAl-O3-SD-a13-0? 
fiE;z;D’ PAl-03-SD-014-01 PAl-03-SD-O16-01 

PAl-03SD-01701 PAI-03~SSO0601 
.~PAlu3-ssu11-01 +, PAl-03-SS-012-01 PAI-O3-SS-Ol5-01 
PAl-03~SS-O16-01 . 

1 Aaueous: 

PAl-O3-R&01;- 

The sample set for the CT0 020. MCRD Parris Island. South Carolina. SDG U05699, consists of thirteen 
solid envrronmental samples and one nnsate blank (designated RB). All samples were analyzed for TAL 
metals. One field duplicate was Included in this SDG. 

The samples were collected by Tetra Tech NUS on May 14. 1996. and anaiyz.ed by RECRA LabNet under 
Naval Facilities Engineenng Service Center (NFESC) Quality Assuraflce/Qualrty Control (QAIQC) cnteria. 
Metal analyses. with the exception of mercury, were conducted using SW646 Method 60108. Mercury 
;;;#;es were conducted using SW946 Method 7471A. Cyanide analyses were conducted using SW-646 

The data were evaluated according to the following parameters: 

. . Data Completeness 
* . Holding Times 
. . Calibration Verifications 

. Laboratory Blank Analyses 

. ICP Interference Check Sample Results 

. Laboratory Control Sample Results 

. Matrix Spike/Matrix Spike Duplicate Results 
. . ICP Serial Dilution Results 
l . Sample Quantitation 
* . Detection Limits 

The symbol (*) indicates that quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following 
information: 

O-93 
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Laboratorv Blank Analvses 

. 

The following contaminants were detected in the laboratory method/preparation and/or rinsate blanks at the 
following maximum concentrations: 

Analvte 
Aluminum 
Barium’ 
Barium 
Beryllium’ 
Beryllium 
Calcium2 
Copper 
Iron2 
Lead’ 
Lead’ 
Magnesium2 
Manganese 
Potassiun? 
Selenium2 
Sodiurr? 
Thallium 
Vanadium 
Zinc’ 

Maximum 
Concentration 
45.1 i@L 
9.89 @L 
0.1 ug/L 
2.37 &L 
0.2 uglL 
157 us/L 
I.5 us/L 
94.3 i&L 
2.41 uglL 
0.253 mglkg 
356WL 
0.9 pg/L 
265 ug/L 
2.2 uglL 
3080 &L 
3.4 uglL 
1.8 us/L 
3.5 us/L 

Aqueous 
Action 
w 
225.5 uglL 
49.45 uglL 
- 

I 1.85 &L 
- 
- 
- 
- 

12.05 ug/L 
- 

- 
- 
- 
- 

17.5 i.lgiL 

Soil 
Action 
Level 
22.55 mglkg 

- 
0.05 mg/kg 
- 

0.1 mg/kg 
78.5 mglkg 
0.75 mg/kg 
47.15 mg/kg 

1.265 mg/kg 178 mg/kg 

0.45 mg/kg 
132.5 mglkg 
1.1 mg/kg 
1540 mg/kg 
1.7 mg/kg 
0.9 mglkg 
- 

‘Maximum concentration found in the preparation blank. 

‘Maximum concentration found in the rinsate blank. 

Samples Affected: All soil samples 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank 
contamination. Sample aliquot, percent solids, and dilution factors were taken into consideration when 
evaluating for blank contamination. Positive results less than the action level for aluminum, barium, beryllium, 
lead, selenium, sodium, and zinc have been qualified ‘u’. No action was taken for calcium, copper, iron, 
magnesium, manganese, potassium, thallium, and vanadium since the results were greater than the action 
level. It should be noted that field quality control samples are not qualified for field blank contamination. 

ICP Interference Check Sample Results 

The interfering anaiyte calcium was present in samples PAI-SS-Ol5-01 and PAI-03-SS-O16-01 at 
concentrations which were comparable to the levels of calcium in the Interference Check Sample (ICS) 
solutron. Several analytes, namely antimony, barium, beryllium, cadmium chromium, cobalt, copper lead, 
magnesium. nickel, selenium, sodium, thallium, vanadium, and zinc, were present in the ICS sol&on at 
concentrations which exceeded the instrument Detection Limit (IDL). Interference affects exist for antimony, 
cadmium, chromium, cobalt, copper, ,and thallium in the affected samples. The positive results reported were 
qualified as estimated, ‘J” and nondetected results were qualified as estimated, “UJ”. .~ 

-J 
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Matrix Soike Results 

The Matrix Spike (MS) percent recoveries (%Rs) for antimony, selenium, and cyanide were below the 75% 
quality control limit in sample PAl-03~SS-OI2-01. The Matrix Spike Duplicate (MSD) %Rs for antimony and 
selenium were below the 75% quality control limit. Positive results for the aforementioned analytes in the 
affected soil samples were qualified as estimated, ‘J” and nondetected results were qualified as estimated, 
‘UJ”. 

Laboratow Control Sample Results 

The laboratory control sample (LCS) %Rs for arsenic and silver were below the lower quality control limit. * 
Nondetected results for the aforementioned analytes in the affected aqueous samples were quali5ed as 
estimated, “UJ”. 

The LCS %R for lead was above the upper quality control limit for the aqueous matrix. No action was 
warranted for this noncompliance because the result was qualified for blank contamination. 

The Contract Required Detection Limit (CRDL) %Rs for iron and lead were outside the 80-120% quality 
control limits. However, no validation actions are required for CRDL noncompliances. 

Executive Summaw 

Laboratory Perfomrance: Several analytes were present in the laboratory method/preparation blanks 
and/or the rinsate blanks. 

other Factors Affecting Data Quality The interfering analyte calcium was present. The MS %Rs for 
antimony, selenium. and cyanide were below the 75% quality control limit and the MSD %Rs for antimony 
and selenium were above the 125% quality control limit. The LCS %Rs for arsenic and silver were below the 
lower quality control limit and the LCS %R for lead was above the upper quality control limit. 

0-99 
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The data for these analyses were reviewed with reference to method-specific quality control criteria, the 
“National Functional Guidelines for Inorganic Data Evaluation” (2/94) and the NFESC Interim Guidance 
Document entitled “Navy Installation Restoration Laboratory Quality Assurance Guide” (February 1996). 

The text of this report has been formulated to address only those problem areas a&cting data quaiity. 

“I attest that’the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Tetra Tech NUS 
Data Validator 

Tetra Tech NUS 
Data Validation Quality Assurance Officer 

Attachments: 

1. 

. i: 

Appendix A - Qualified Analytical Results 
Appendix B - Results as Reported by the Laboratory 
Appendix C - Support Documentation 
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PARRIS ISLAND 
SDG NO. U05699 

TABLE 1 - RECOMMENDATlON SUMMARY 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
$!$gm 

Chromium 
Cobalt 
Copper 
Iron 
Lead 

A’ 

A’ 
A’ 

A’ 

J1.24.5 

J3 

J4 

4 

j4 
J4 

Magnesium 
Manganese 

!izlTiry 
Potassium 
gr3te;iurn 

Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

A’ J1.2 

J3 
A’ 

JS 

A’ 
J2 

If field is left blank, the qualifier is A - accept all data. 

.A’ - Accept data,, but qualify results as “U”, 
contamination. 

as a result of laboratory and/or field blank 

J’ - Accept data, but qualify positive results as estimated, “J”, as a result of MS/MSD %Rs 
affecting the soil analyses. 

J2 - Accept data, but qualify nondetected results as estimated, ‘UJ”, as a result of MWvlSD %Rs 
affecting the soil analyses. 

J3 - Accept data, but qualify nondetected results as estimated, “UJ”, as a result of LCS %Rs 
affecting the aqueous analyses. 

J4 - 

Js - 

Accept data, but qualify positive results as estimated, “J”, as a result of ICP interference. 

Accept data, but qualify nondetected resuks as estimated, “UJ”, as a result of ICP 
interference. 

-- 



Brown & Root Environmental . 

TO: D. BRAYACK 

FROM: DANA PIETO 

C49-668-131 

DATE: AUGUST 21,1996 

cc: DV FILE 

SUBJECT: INORGANIC DATA VAUDATION - HEXAVALENT CHROMIUM, TQTAL ORGANIC 
CARBON 8 pH 
CT0 020, MCRD PARRIS ISLAND, SOUTH CAROLINA 
SDG U05699 

The sample set for the CT0 020. MCRD Panis Island, South Carolina. SDG UO569.9, consists of two solid 
environmental samples. Sample PAI-03~SD-Ol5-01 was analyzed for hexavalent chromium; total organic-. 
carbon (TOC), and pH. Sample PAI-03~SD-O12-01 was analyzed for TOC and pH. 

The samples were collected by Tetm Tech NUS on May 14. 1998. and analyzed by RECRA LabNet under 
Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. 
Hexavalent chromium analyses were conducted using SW848 Method 7196. TOC analyses were 
conducted using the Walkley-Black Method. The pH analyses were conducted using SW848 Method 
9045C. 

The data were evaluated according to the following parameters: 

. Data Completeness 

. Holding Times 

. Calibration Verifications 

. Laboratory Blank Analyses 

. Laboratory Control Sample Results 

. Matrix Spike/Matrix Spike Duplicate Results 

. Sample Quantitation 

. Detection Limits 

The symbol (‘) indicates that quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations whiti were based on the fokowing 
information: 

Matrix Soike Results 

The matrix spike (MS) percent recoveries (%Rs) for hexavalent chromium were c 10%. Nondetected msuks 
were qualified as rejected, (UR). 



MEMO TO: D. BRAYACK 
DATE: AUGUST 21,1998 - PAGE 2 

The Laboratory Control Sample (LCS) %Rs for hexavalent chromium were below the quality control limits. 
No action was warranted because the results were qualified for a more severe noncompliance. 

It should be noted that only the soluble results for hexavalent chmmium were reported on the forms. The 
insoluble data was included in the raw data. However, it is not noted whether the additional data provides 
information on whether reducing agents, iron, etc. are present. 

Executive Summaw 

Laboratory Performance: None. 

other Factors Al%cting Data Qua/My: The MS %R for hexavalent chromium was below 10%. The LCS 
%R for hexavalent chromium was below the quality control limits. 

The data for these analyses were reviewed with reference to method-specific quality control criteria, the 
“National Functional Guidelines for Inorganic Data Evaluation” (294) and the NFESC Interim Guidance 
Document entitled “Navy Installation Restoration Laboratory Quality Assurance Guide” (February 1996). 

The text of this report has been formulated to address only those problem areas affecting data qualii. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

j--m&&& 
Dana L. Pieto 

‘;eba Tech NUS 
Data Validation Quality Assurance Officer 

Attachments: 

:. 
3: 

Appendix A - Qualified Analytical Results 
Appendix B - Results as Reported by the Laboratory 
Appendix C - Support Documentation 



PARRIS ISLAND . 
SDG NO. U06699 

TABLE 1 - RECOMMENDATION SUMMARY 

Hexavalent Chromium 
TOC 
PH 

R’ 

If field is left blank, the qualifier is A - accept all data. 

R’ - Reject nondetected results for hexavalent chromium as a result of MS %Rs c 10%. 



Data Qualifk Key: 

U - Value is a nondetect as reported by the laboratory and should not be considered present 

UR - Value is rejected as a result of a technical noncompliince. 
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Qualifier Codes: 

a 

b 

C 

cl 

e 

f 

g 

h 

i 

J 

k 

I 

m 

n 

0 

I 

= 

= 

s 

= 

I 

= 

= 

= 

P 

= 

iL 

3 

t 

I 

P ‘= 

Lab Blank Contammarion 

Field Blank Contamination 

Calibration iix.. % RSDs. ,O O’ Ds. ICVs. CCVS. RPDs. RR&. CIC.) Noncompliance 

MWSD Noncompiiancc 

LCSnCSD Noncompliance 

Lab Duplicate Imprecision 

Field Duplicate Imprecision 

Holding Time Excce~cc 

ICP Seriai Dilution Noncompiiance 

WA.4 PDS - GFAA ,MSA’s r < 0.995 

ICP Intetiercncc - include ICSAB % R‘s 

lnsttument Calibration Rangc.Exccedancc i.. . 

Sample Preservation 4 
Intcmai Standard Noncompliance 

Poor insrmmcnt Performance (i.e.. base-time drifting) 

Uncertainty ntar detection limit (< 2 x IDL for inorganics and C CRQL for organ&) 

Other problems (can encompass a number of issues) - 

Surrogates Recovery Noncompliance 

PesticiduPCB Resoiution 

06 Breakdown Noncompliance for DDT and Endrin 

Pcst/PCD 06 between columns for positive results. 

Non-linear calibrations. tuning r i 0.995 
(correlation coefficient) 
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Tetra Tech NUS INTERNAL CORRESPONDENCE 

TO: MR DAVID BRAYACK DATE: OCTOBER 14,1998 

FROM: L.W.SUMANSKY COPIES: DV FILE 

SUBJECT: ORGANIC DATA VALIDATION - VOA/SVOAIPAH/PEST/PCB 
PARRIS ISLAND 
SDG UO8180 

SAMPLES: 5l Soil 5lAqueous 

@@Q&~‘,~;.:O,1;; 
.fl - ,..- . . 

Pu~43~.,.5o~.cps,:~~.~. 
PAi.: a-.- my. 024., 
fw-o3?sw*42s~~. 

PAI.-03~. SDr.O26- 01: 
PAl- 03-SD- 027zf;‘01 

PAJ-037 SW-026 c 
PAl- 03-SW-027 

PAl- 03-SD- 028- 01 PAI- 03-SW-028 

2/ Aqueous Trip Blanks 

l-B 061498 
l-B 061598 

OVERVIEW 
The sample set for Parris Island. SDG UO6150 consists of five (5) aqueous and five (5) soil 
environmental samples plus two (2) aqueous trip blanks. All samples were analyzed for Target 
Compound List (XL) volatile organic compounds. The samples, excluding the trip blanks, were also 
analyzed for semivolatile organic compounds, polynuclear aromatic hydrocarbons (PA&), 
organochlorine pesticides, and polychlorinated biphenyls (PCBs). 

The samples were collected by Tetra Tech NUS on June 14 and 15.1998. Analyses were performed by 
RECRA IABNET - Chicago. All analyses were conducted using SW-646 Methods 62608,6270C, 6310, 
8081A, and 8062 analytical and reporting protocols. The data contained in this SDG were validated with 
regard to the following parameters: 
l 

. Data completeness 
. . Holdingtimes 

. Initial/continuing calibrations 
l 

. Detection Limits 

The symbol (‘) indicates that all quality control criteria were met for this parameter. Problems affecting 
quality are discussed below; documentation supporting these findings are presented in Appendix C. 
Qualified Analytical results are presented in Appendix A. 



Volatile 

The following contaminants were detected in the Trip Blanks at the maximum concentrations 
shown: 

Samples Affected: All 

Maximum Action Level Action Level 
Concentration Aaueous soil 

Analvte 
Acetone 3.0 UglL 30 UglL 30 uglKg 
Methylene chloride 1 .o ug/L 10 UglL 10 ug/Kg 

An action level of 10x the maximum contaminant level has been used to evaluate sample data for blank 
contamination as both contaminants are common laboratory contaminants. Sample aliquot size, percent 
solids and dilution factors were taken into consideration when evaluating for blank contamination. Positive 
results less than the action level for acetone and methylene chloride have been qualified as 
nondetected, ‘u‘. 

Initial calibration relative response factors (RRFs) fell below the 0.05 quality control limit for acetone, and 
2-butanone in the aqueous samples. Nondetected results for acetone and 2-b&none were qualified as 
rejected, ‘UR” in all aqueous samples. 

Initial calibration relative response factor (RRF) fell bellow the 0.05 quality control limit for acetone in the 
soil samples. Nondetected results for acetone were qualified as rejected, “UR’, in all soil samples. ,.i. 

All data ual’ a 

Polvnuclear Aromatic Hvdrocarbons 

All data quality parameters were met for this fraction 

PesticidesIPCBs 
All soil samples analyzed for pesticides were done at a 1 Ox dilution due to matrix interference. This 

accounts for the elevated reporting limits. 

All data quality parameters were met for these fractions. 

EXECUTIVE SUMMARY 

Laboratory Performance Iaauea: The analytes, acetone and methylene chloride, were found in the trip 
blanks. Acetone and 2-butanone failed to meet the 0.05 RRF qualii control limit in all water samples 
and acetone failed to meet the 0.05 RRF quality control limit in the soil samples. 



Other Factors Affectina Data Qualitv: None. 
The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic 
Data Validation (2194). The text of this report has been formulated to address only those problem areas 
affecting data quality. 

‘I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the National Functional guidelines and Method SW-646 60008 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 
1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



PARRIS ISLAND 
SDG UO8180 

Sample No. 

Aqueous 

PAl-03- SW-024 
PAI-03-SW-02 
PAl- 03-SW-026 
PAl- 03-SW-027 
PAl- 03-SW-028 

TABLE 1 - RECOYYENDATlON SUMMARY \ 

soil 

PAl-03- SD- 024- 01 

PAI-03- SD- 025- 01 
PAl-03- SD- 026- 01 
PAI-03- SD- 027- 01 
PAI-03- SD- 028- 01 

VOA 

R’ 
R’ 
R’ 
R’ 
R’ 

A’ RZ 

A’ Rz 
J’ 

A’ R’ 
RzJ’ 

SVOA PAH PEST PCB 

J’ 

5 
J2 
2 

52 

J2 

JZ 

/_ 
‘4 

J2 

If the field is left blank, the qualiier is A - Accept all data. 

A’- Accept data; qualify positive results for acetone less than action level as nonndetected ‘U’. 

R’ - Reject data; qualify nondetected results for acetone and 2- butanone as rejected ‘UR” due to 
initial and/or continuing calibration RRFs below 0.05 qualii control limits. 

R2- Reject data: qualify nondetected results for 2- butanone as rejected ‘UR’,due to initjal and/or 
continuing calibration RRFs below 0.05 quality control limits. 

J’ - Accept data; qualify positive results for acetone and/or 2- butanone as estimated ‘J’, due to 
initial and/or continuing calibration RRFs below 0.05 quality control limits. 

’ J2- Accept data but qualify positive results below the reporting limit as estimated, ‘J”. 



MR. DAVID BRAYACK 

FROM: L.W.SUMANSKY . COPIES: 

SUBJECT: INORGANIC DATA VALlDklON - 

PARdlS ISLAND 

SDG rrPO7 

SAMPLES: 14J Aqueous 

PAI-02- GW- OOl- 01 
PAI-02- SW- 003- 01 
PAI-02- GW- 003- OlD 
PAI- 030GW- OOl- ol 
PN.-03: GW- 003: 01 
PAI-03. GW-‘004.-ut 
PAI-lo- SW- 011-00 

DV FILE 

TAL METALS, TOTAL AND DISSOLVED, 
CHLORIDE, CYANIDE, CHROMIUM +6, 
FLUORIDE, -HARDNESS AS CaCO,, NITRATE + 

NITRITE AS N, SULFATE, TDS. TOC, TSS 

PAI- 02- GW- OOl- OlF 
PAI- 020 GW- 003- OlF 
PAI- 029 GW- 003- OjD- F 
PAI- 03; GW- 001~ OlF 
PAI- 03* GW- 003- OlF 
PAI-. 03.? GW- 0040 OlF 
PAI- lo- SW- 011- OOF 

The sample set for Parris Island, SDG ITP07consists of fourteen (14) aqueous environmental samples, 
seven of which were filtered and are designated as ‘F. All samples were analyzed for TAL metals. The 
unfiltered samples, were also analyzed for chloride, cyanide, hexavalent chromium, fluoride, hardness as 
CaCO,, nitrate + nitrite as N, sutfate, total dissotved solids (TDS), total suspended solids (TSS), and total 
organic carbon (TOC). 

The samples were collected by Tetra Tech NUS on August 5,6,7,and 8,1998. Analyses were performed 
bylaucks Testing Laboratories, Seattle, Wash. All analyses were conducted using SW-846 Methods. 
For metals the methods were 60108,7OOOA, and 9021A. The remaining analytes were determined by the 
following methods: 

Chloride EPA 300.0 
Cyanide SW 9012 
Chromium, hexavalent SW7196 
Fluoride EPA 300.0 
Hardness as CaCO, EPA 130.2 
Nitrate + Nitrite as N EPA 353.2 
sulfate EPA 300.0 
Total Dissolved Solids (TDS) EPA 160.1 
Total Suspended Solids (TM) EPA 160.2 
Total Organic Carbon (TOC) SW9060 Mod. 

, . 



The data contained in this SDG were validated with regard to the following parameters: 
l 

. Holding times 
. 0 Data completeness 

l Laboratory blank analysis 
t . Initial/continuing calibrations 

l Matrix Spike results 
l 

. Detection Limits 

The symbol (‘) indicates that all quality control criteria were met for this parameter. Problems affecting 
quality are discussed below; documentation supporting these findings are presented in Appendix C. 
Qualified Analytical results are presented in Appendix A. 

The attached Table I summarizes the validation recommendations which were based on the following 
information: 4. 

Laboratorv Blank Analvses 

The following contaminants were detected in the laboratory method / preparation blanks at the following 
maximum concentrations: 

Samples Affected: 

Analvte 

TAL metals 

Maximum 
Concentration 

Action Level 
(Aaueous) 

Aluminum 38.2 ug/L 
Barium 1.4uglL 
Beryllium 0.3 ug/L 
Calcium 48.6 uglL 
I ronlO 36.9 ug/L 
Magnesium, 34.8 ug/L 
Manganese”) 3.2 uglL 
Mercury(‘) 0.1 uglL 
Nickel 5.6 ug/L 
Potassium”) 142.9 uglL 
Seienium 2.0 UglL 
Silver 4.3 uglL 
Sodium”) 69.1 uglL 
Vanadium 3.4 ug/L 
Zinc”) 8.9 ug/L 

191.0 ug/L 
7.0 ug/L 
1.5 UglL 

243.0 ug/L 
184.5 ug/L 
174.0 ug/L 

16.0 ug/L 
0.5 ug/L 

28.0 uglL 
714.5 uglL 

10.0 ug/L 
21.5 uglL 

345.5 uglL 
17.0 ug/L 
44.5 uglL 

(‘) Maximum concentration found in an aqueous preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank 
contamination. Dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results less than the action level for aluminum, beryllium, mercury, iron, nickel, potassium, 
selenium, vanadium and zinc were qualified ‘U”, undetected. No action was taken for the remaining 
analytes since the results were either greater than the action level or were nondetects. 

The Matrix Spike (MS) Percent Recovery (%R) for selenium was less than 75O/6 quality control limit. 
Positive results were qualified ‘J”, estimated and nondetects were qualified ‘UJ”, estimated. 

o-\\i 



The Matrix Spike (MS) Percent Recovery (o/R) for hexavalent chromium was less than 30%. No qualifiers 
were applied, however, as the Case Narrarive stated that reducing compounds were present in the 
sample. This factor precludes the recovery of any spike added as hexavalent chromium. 

Miscellaneous Inorganic Analvtes. 

All data quality parameters were met. 

Notes 

The sample IDS on Form I’s were inwmplete for metals. The Form I’s have been amended for 
completeness. 

Executive Summarv 

Laboratory Performance: Several analytes were present in the laboratory method/preparation blanks. 

Other Factore Affecting Data Quality: The Matrix Spike Recovery, (%R), for selenium was less than 
75OY0 quality control limit. 

Tetm Tech NUS 

Tetra Tech NUS - 
Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 
1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentat 

D-43 
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Appendix A - Qualified Analytical Results 
Appendix B - Results as Reported by the Laboratory 
Appendix C - Support Documentat 

PARRIS ISLAND 

SDG TIP07 

TABLE 1 - RECOMMENDATION SUMMARY 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium’ 
Vanadium 
Zinc 
Chromium +6 

A’ 

A’ 

A’ 

A’ 
A’ 
A’ 
A’ J’ 

A’ 
A’ 

If the field is left blank, the qualifier is A - Accept all data 

A1 - Accept data but qualify results less than the blank action level as nondetected ‘U’. 

J l- Accept data but qualify positive results and nondetects as estimated, ‘J” and ‘UJ”, as a result of MS 
noncompliance. 



TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

Pin-10.6477 

D. BRAYACK DATE: OCTOBER 26,1996 

GRETCHEN PHIPPS COPIES: DV FILE , 

INORGANIC DATA VALlDATlON - APPENDIX.IX IuiETALS, DISSOLVED 
APPENDIX IX METAL, TlN, DISSOLVED TIN, AND MISCELLANEOUS 
CT0 063 - MCRD PARRIS 
SDG - TTPO6 

Overview 

The sample set for CT0 053, MCRD Parris, SDG lTPO8, consists of two (2) aqueous 
environmental samples. l 

Sample PAI-03-GW-OO2-61 was analyzed for Appendix IX metals, tin, chloride, cyanide, fluoride, 
hardness, nitrate/nitrite, sulfate, total dissolved solids. total organic carbon (TOC) and total 
suspended solids. The samples were collected by Tetra Tech NUS on August 5,1998 and 
analyzed by Laucks Testing Laboratories under Naval Facilities Engineering Service Center 
(NFESC) Quality Assurance/Quality Control (CWQC) criteria. The metals analyses, with the 
exception of mercury and tin, were conducted according to SW-846 Method 601OB. Mercury 
analyses were conducted according to SW-846 Method 7470A Tin analyses were conducted 
using SW 646 method 7870. Chloride, fluoride and sulfate analyses were conducted using 
EPA method 300.0. Cyanide analyses were conducted using SW-846 method 9012. Hardness 
analyses were conducted using EPA method 130.2. Nitrate/Nitrite analyses were conducted 
using EPA method 353.2. Total dissolved solids analyses were conducted using EPA method 
160.1. TOC analyses were conducted using SW-846 method 9060(modified). Total suspended 
solids analyses were conducted using EPA method 160.2. 

All metals analyses with the exception of arsenic, mercury, lead, selenium and thallium were 
conducted using the Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium 
and thallium were analyzed by Graphite Furnace Atomic Absorption (GFAA). Mercury analyses 
were conducted using cold vapor AA 

The data was evaluated based on the following parameters: 

+ 
l Data Completeness 

l 
l Holding Times 
l Calibration Verifications 
l Laboratory Blank Analyses 

l - All quality control criteria were met for this parameter. 

. 

-; 



MEMO TO: D. BRAYACK - PAGE 2 PI-IT-10-6-177 
DATE: OCTOBER 26,1996 

The attached Table 1 summarizes the validation recommendations which were based on the 
followina information: 

Laboratory Blank Analvses 

The following contaminants were detected in the laboratory method I preparation blanks at the 
following maximum concentrations: 

Analvte 
Barium 
Beryllium 
Nickel 
Selenium 
Silver 
Vanadium 
ZintY 
Nitrate/Nitrite 

Maximum 
Concentration 
0.9pglL 
0.3pglL 
5.6pglL 
2.OpglL 
4.3pglL 
3.4pglL 
8.9OOpglL 
0.0.2pglL 

Action 
Level ( Aaueous ) 
4.5pgiL 
1.5pan 
28.0pglL 
1 O.OuglL 
21.5&L 
17.OpglL 
44.5&L 
O.lOpglL 

11) Maximum concentration present in preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for 
blank contamination. Dilution factors were taken into account were determining blank 
contamination. Positive results * the action level for vanadium and zinc have been qualified , ‘U”, 
as a result of blank contamination. No action was taken for the remaining analtyes since either 
the results were greater than the action level or were nondetects. 

Notes 

The Continuing Calibration Verification (CCV) Percent Recovery (%R) for arsenic in CCV3 was Y 
<90% quality control limit. However, no validation action was required as no samples from this 
SDG were bracketed by CCV3. 

d 

The Continuing Calibration Verification (CCV) Percent Recovery (%R) for selenium in CCV3 was 
>l 10% quality control limit. However, no validation action was required as no samples from this 
SDG were bracketed by CCV3. 

The Contract Required Detection Limit (CRDL) Percent Recovery (%R) for selenium wasoutside 
the 80-120°h quality control limit However, no validation actions were required per Region 
guidance. 

Tin analyses were conducted on a Flame AA. The IDL used by Laucks Testing Laboratory for tin 
analyses on this instrument is 1000&L. 

Executive Summarv 

Laboratory Performance: Several analytes were present in the laboratory method I preparation 
blanks. The Continuing Calibration Verification (CCV) Percent Recovery (%R) for selenium was 
outside the 80-120% quality control limits. The CRDLP %R’s for chromium, magnesium, selenium, 
silver and thallium were outside the 90-l 10% quality control limits. 

Other Factors Affecting Data Quality: None. 



MEMO TO: D. BRAYACK - PAGE 3 PI-IT-10-6377 
DATE: OCTOBER 26,1996 

The Data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Review”, February 1994 and the NFESC document entitled “Navy Installation 
Restoration Laboratory Quality Assurance Guide’ (NFESC 2&S). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

‘I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).’ 

Gretchen A. Phipps 

Quality Assurance Officer 

X 

= 



MEMO TO: D. BRAYACK - PAGE 4 
DATE: OCTOBER 26,1996 

Attachments: 

1. Appendix A - Qualified Analytical Data 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 

PI-IT-10-6-177 



MEMO TO: D. BRAYACK - PAGE 5 
DATE: OCTOBER 26,1996 

MCRD Parris 
SDG lTPO8 

*Table I- RECOMMENDATION SUMMARY 

PI-l-r-10-6-177 

Aluminum Tin 
Antimony Chloride 
Arsenic Cyanide 
Barium Fluoride 
Beryllium Hardness 
Cadmium Nitrate/Nitrite 
Calcium Sulfate 
Chromium Total Dissolved Solids 
Cobalt TOC 

Copper Total Suspended Solids 
Cyanide 
Iron’ 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium A’ 
Zinc A’ 
If the field is left blank, the qualifier is A - Accept data. 

A’ - Accept data, but qualify results less than the blank action level as nondetected, 

‘U’. 



TO: 

FROM: 

SUBJECT: 

SAMPLES 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

trl 
CPrlT-lOI- 1 

DAVID BRAYACK DATE: OCTOBER 27,1998 

SEAN NIXON COPIES: DV FILE 

ORGANIC DATA VALIDATION - APPENDIX .IX VOLATlLES, SEMlVOLATlLES, 
PESTICIDEIPCBS AND CHLROINATED HERBICIDES 
CT0 020 MCRD, PARRIS ISLAND SOUTH CAROLINA 
SDG -llPOI 

OVERVIEW. 

The sample set for CTOO, SDG TTPOB, MCRD, Parris Island South Carolina consists of two (2) aqueous 
environmental samples including one (1) trip blank (TB). 
volatiles. 

Both samples were analyzed for Appendix IX list 
Sample PAI-084W-002-01 was also analyzed for Appendix IX list semivolatiles, 

pesticide/PCBs, and chlorinated herbicides. 

The samples were collected by Tetra Tech NUS on August 5, 1998. and analyzed by Laucks 
Laboratories. All analyses were performed in accordance with Naval Facilities Engineering Service 
Center (NFESC) Quality Assurance/Quality Control (QAIQC) criteria. The volatiles, semivolatiles -I 
pesticidelPCB, and chlorinated herbicides were analyzed according to SW-846 Methods 82608, 8270 
8081AJ8082, and 8151 respectively. -4 

The results were acceptable with the exception of those rejected. 
to the following parameters: 

The samples were reviewed in regard 

. . Holding Times 
. Initial/continuing calibrations 
. Laboratory method/field quality control blank results 

l 
. Detection Limits 

The symbol (‘) indicates that all quality control criteria were met for this parameter. Problems affecting 
data quality are discussed below; documentation supporting these findings is presented in Appendix C. 
Qualified analytical results are presented in Appendix A. 



MEMO TO: DAVID BRAYACK 
DATE: OCTOBER 27,1998 PAGE 2 

c-Pll-r-10-s-211 

Volatiles 

The initial calibration contained Relative Response Factors (RRFs) below the 0.05 quality control limit for 
2-b&none, 2-hexanone, acetone, acrolein, acrylonitrile, methacrylonitrile, and vinyl acetate. The 
nondetected results for the aforementioned compounds were rejected, (UR). The positive results for 
acetone were qualified as estimated, (J). 

The continuing calibration contained RRFs below the 0.05 quality control limit for 2-b&none, 2-hexanone. 
acetone, acrolein, acrylonitrile, methacrylonitrile, bans 1,4dichloro-2-butene, and vinyl acetate. The 
nondetected results for the aforementioned compounds were rejected, (UR). The positive results for 
acetone were qualified as estimated, (J). 

The following table summarizes the maximum concentrations of volatile organic compounds found in the 
method/field quality control blanks. 

Compound Maximum amount 

2-butanone’ 0.3 ug/L 
acetone’ 3.1 uglL 
methylene chloride’ 0.6 ug/L 

Aaueous Action 
Level (us/L) 
3.0 
31 
6.0 

1 Maximum amount found in trip blank. 

Blank Actions 

l Value c Contract Required Quantitation Limit (CRQL); report CRQL followed by a U. 
l Value > CRQL and < Action level: report value followed by a U. 
l Value > CRQL and > action level; report value unqualified. 

, 

Dilution factors were taken into consideration during the application of all action levels. Positive results 
reported for these compounds in the affected samples were qualified in the manner indicated by the blank 
action table. It should be noted that field quality control blanks were not qualified for field control blank 
contamination. 

,The initial calibration contained an RRF below the 0.05 quality control limit for 4-nitroquinoline-Ioxide. 
The nondetected result for the aforementioned compound was rejected, (UR). 

The following table summarizes the maximum concentrations of volatile organic compounds found in the 
method/field quality control blanks. 

Comoound 

di-n-butylphthalate 
bis(2ethyIhexyl)phthalate 

Maxlmum amount 

1 ug/L 
1 UglL 

Aaueous Action 
Level (up/L) 
10 
10 



MEMO TO: DAVID BRAYACK 
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C-PITT-10-8-21 1’ 

l Value c Contract Required Quantitation Limit (CRQL); report CRQL followed by a U. 
l Value > CRQL and c Action level; report value followed by a U. 
l Value > CRQL and > action level; report value unqualified. 

Dilution factors were taken into consideration during the application of all action levels. Positive results 
reported for these compounds in the affected samples were qualified in the manner indicated by the blank 
action table. 

Additional Comments 

Positive results reported below the CRQL are qualified as estimated, (J). 

The trip blank was not analyzed for the compounds 1,4dioxane, acetonitrile, isobutyl alcohol, propionitrile. 
All of the aforementioned compounds were nondetected results in the sample. 

EXECUTIVE SUMMARY 

Laboratory Performance Issues: Blank contamination was noted for acetone, methylene chloride, and 
bis(2ethylhexyl)phthalate. Initial and/or continuing calibration contained RRFs below 0.05 for several 
volatile compounds and the semivolatile compound 

Other Issues Affecting Date Quality: None. 
.-. 

The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organ = 
Data Validation (2/94), and the NFESC guidelines *Navy Installation Restoration Program Laboratov 
Quality Assurance Guide” (February, 1996). The text of this report has been formulated to address only 
those problems affecting data quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Tetra Tech NUS 

Attachments: 
1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 



PARRIS ISLAND 
SDG TTP08 

TABLE 1 - RECOMMENDATlON SUMMARY 

Sample No. VOA SVOA PEST/PCB HERBICIDES 

PAI-O3-GW-002-01 
TB-O80698-2 

R’, A’, J’ R’, A’ 
R’, J’ 

If the field is blank, the qualifier is A, accept all data. 

R’ 

R2 

A’ 

A2 

J’ 

Reject, (UR), nondetected results for acetone, 2-b&none, 2-hexanone, acrolein, 
acetonitrile, methacrylonitrile, trans-1,4dichloro-2-butene, and vinyl acetate for 
initial/continuing calibration RRF less than 0.05, and qualify positive results as estimated, 
(J). 

Reject (UR), nondetected results for 4-nitroquinoline-l-oxide for initial/continuing 
calibration RRF below the 0.05 quality control limit. 

Accept data, but qualify positive results for acetone and methylene chloride as 
nondetected, (U), as a result of blank contamination. 

Accept data, but qualify positive result for bis(2ethjylhexyl)phthalate as nondetected, (U), 
as a result of blank contamination. 

Accept data, but qualify those compounds with positive results less than the CRQL as 
estimated (J). 

D-123 



TO: 

FROM: 

SUBJECT: 

SAMPLES: 1 O/Aqueous/ 

Overview 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

-V 

PlTT-688-994 

D. BRAYACK DATE: OCTOBER 27,1998 

GRETCHEN PHIPPS COPIES: DV FILE 

INORGANIC DATA VALIDATION - TOTAL I DISSOLVED TAL METALS 
AND CYANIDE 
CT0 020 - MCRD PARRIS ISLAND 
SDG - UO8150 

PAl&-BW$l24 
PAl&%BW-O25-F 
PAl-68-SW-627 
PAI-O3-SW-628-F 

g: 

PAI-O3-SW-O27-F 

5ISoiU 

maw042 
_ m ###&gg&g&;* 

PAI-SD-027-01 PAI-03-SD-028-01 

The sample set for CT0 020 MCRD Parris Island; SDG UO6150, consists of ten (10) aqueous 
environmental samples and five (5) soil environmental samples. * 

AJI samples, with the exception of those designated -F, were analyzed for Target Analyte List 
(TAL) metals and Cyanide. The samples designated -F were analyzed for dissolved TAL metals. 
The samples were collected by Tetra Tech NUS on June 14 and 151998 and analyzed by Recra 
Labnet - Chicago under Naval Facilities Engineering Service Center (NFESC) Quality 
Assurance/Quality Control (QA/QC) criteria. The metals analyses, with the exception of arsenic, 
lead and selenium in the soil matrix and mercury, were conducted according to SW646 Method 
601OA. Arsenic, lead and selenium analyses in the soil matrix were conducted using SW846 
Method 766OA. Mercury analyses were conducted according to SW846 Method 7470A and 
7471A. Cyanide analyses were conducted using SW846 Method 9012. 

All TAL metals analyses with the exception of arsenic, lead and selenium, in the soil matrix and 
mercury were conducted using the Inductively Coupled ,Plasma (ICP) methodologies. Arsenic, 
lead and selenium analyses in the soil matrix were conducted by Graphite Furnace Atomic 
Absorption (GFAA). Mercury analyses were conducted using cold vapor AA. 
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The data was evaluated based on the following parameters: 

Prrr-09404 

l 
l Data Completeness 
l Holding Times 

l 
l Calibration Verifications 
l Laboratory Blank Analyses 

l - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the 
followinq information: 

Holdina Time 

The holding time for Cyanide analyses was exceeded by one (1) to three (3) days. The nondetect 
results reported for Cyanide were qualified as estimated, ‘UJ’. 

Laboratory Blank Analvses 

The following contaminants were detected in the laboratory method I preparation blanks at the 
following maximum concentrations: 

Samples affected: All 

Analvte 
aluminum 
barium”) 
beryllium 
calcium 
aver 
iron 
iron(‘) 
lead 
magnesium 

pota&ium”) 
potassium’21 
vanadium 
zinc 

Maximum 
Concentration 
457uglL 
0.043 mg/kg 
0.3uglL 
65.9pglL . 
2.7pglL 
21 .OpglL 
3.666 mg/kg 
2.4pglL 
48.1 pg/L 
1.7pglL 
12.675 mglkg 
12466OugIL 
1.9uglL 
4.7ugIL 

Action 
Level (Soil 1 
22.85 mg/kg 
21.5 mglkg 
0.15 mglkg 
32.95 mg/kg 
1.35 mglkg 
NA 
19.44 mglkg 
1.2 mglkg 
24.05 mglkg 
0.85 mglkg 
64.375 mg/kg 
NA 
0.95 mglkg 
2.35 mg/kg 

Action 
Level (Aaueous) 
228.5pglL 
NA 
1.5pglL 
329.5uglL 
13.5pglL 
105uglL 
NA 
12.OuglL 
240.5pglL 
8.5uglL 
NA 
622.8pgIL 
9.5uglL 
23.5uglL 

(1) Maximum concentration present in soil preparation blank. 
(2) Maximum concentration present in aqueous preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for 
blank contamination. Sample aliquot, percent solids, and dilution factors were taken into account 
were determining blank contamination. Positive results < the action level for aluminum, barium, 
copper, iron, vanadium and zinc were qualified , ‘U’. as a result of blank contamination. No action 
was taken for the remaining analtyes since either the results were greater than the action level or 
were nondetects. 
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The Contract Required Detection Limits (CRDL) Percent Recovery (%R) for iron and lead were 
outside the 80-120% quality control limit. However, no validation actions were required. 

Executive Summary 

Laboratory Performance: The holding time for Cyanide analyses was exceeded. Several 
analytes were present in the laboratory method I preparation blanks. The CRDL %R’s for iron and 
lead were outside the 80-120°r6 quality control limits. 

Other Factors Affecting Date Quality: None. 
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Pll-r-99-8P94 

The Data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Review”, February 1994 and the NFESC document entitled “Navy Installation 
Restoration Laboratory Quality Assurance Guide” (NFESC 2/98). 

The text of this report has been fonulated to address only those problem areas affecting data 
quality. 

‘I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Gretchen A. Phipps 

Joseph A. Samchuck 
Quality Assurance Officer 
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Attachments: 

1. Appendix A - Qualified Analytical Data 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 

Prrr-99-8Q94 
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MCRD Parris 
SDG UO5150 

Table 1 - RECOMMENDATION SUMMARY 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 

A’ 

A’ 

A’ 
A’ 

Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium A’ 
Zinc A’ 

Lead Cyanide 
If the field is left blank, the qualifier is A - Accept data. 

J’ 

A’ - Accept data, but qualify results less than the blank action level as nondetected, 
‘u’. 

J’ - Accept data, but qualify results as estimated, due to holding time exceedance. 



fetra Tech NUS INTERNAL CORRESPOtiDENC< 

MR DAVlD BRAYACK DATE: OCTOBER 28,1998 

FROM: L.W.SUMANSKY COPIES: DV FILE 

SUBJECT: ORGANIC DATA VALIDATION - VOAlSVOAIPESTIPCB 
PARRIS ISLAND 
SDG lTPO7 

SAMPLES: 71 Aqueous 

PAl 
PAI 
lw 
PAI 
PAI 
PAI 
PAI 

-02- GW- OOl- 01 
-02- GW- 003- 01 
-02- GW- 003- OlD 
-..oii..,GW.t i)Oj,+aa; 
-03.~~,~.+03~ Pi* 
-m- m- 0()4&-“01* 
l-10- SW- 011-00 

41 Aqueous Trip Blanks 
TB- 080698 
TS- 080798 
TB- 080898 

. TB- 081098 

OVERVlEW . . 

The sample set for Parris Island, SDG lTPO7 consists of seven (7) aqueous environmental samples and 
four (4) trip blanks, All samples were analyzed for Target Compound List (TCL) volatile organic 
compounds. The samples were also analyzed for semivolatile organic compounds, organoohlorine 
pesticides and polychlorinated biphenyls (PCBs). 

The samples were collected on August 6,7,8, and lO,lQQ8. Analyses were perforrned.by LaucksTesting . 
Laboratories, Seattle, Wash. All analyses were conducted using SW - 846, Methods 82608, 8270 C, 
and 8081A18082 analytical and reporting protocols. The data contained in this SDG were validated with 
regard to the following parameters: 

. 

l 
l Holding times 

l 
a Data completeness 
l Laboratory blank analysis 
l lnitiakontinuing calibrations 

* 0 Detection Limits 

The symbol (‘) indicates that all quality control criteria were met for this parameter. Problems affecting 
quality are discussed below; documentation supporting these findings are presented in Appendix C. 

Qualified Analytical results are presented in Appendix A wq 



Volatile 
The following contaminants were detected in the Trip Blanks at the maximum wncentrations shown: 

Samples Affected: All 

Maximum Action Level 
Concentration Aaueous 

Analvte 
Acetone 3.9 uglL 39 UglL 
2- Butanone 1.9 uglL 19 ug/L 
Methylene chloride 1.1 uglL 11 ug/L 

An action level of 1 OX the maximum contaminant level has been used to evaluate sample data for blank 
contamination as all three analytes are common laboratory contaminants. Sample aliquot size and dilution 
factors were taken into consideration when evaluating for blank contamination. Positive results less #an 
the action level for the analytes have been qualified as nondetected ‘U”. ,r I 

The initial and/or continuing calibration relative response factors (RRFs) fell below the 0.05 quality control 
limit for acetone, 2- butanone, 2- hexanone and 4- methyl- 2- pentanone. Nondetected results were 
qualified as rejected, ‘UR”. Positive results in the trip blanks were qualified ‘J”, estimated . 

Semivolatile 

All data quality parameters were met in this fraction. 

Several transcription errors were noted between the Form 1s and the electronic data. The Form Is were 
amended by the reviewer to match the electronic data forms. 

PesticideslPCBs 

All data quality parameters were met for these fractions 

Notes 

In both the volatile and semivolatile fractions, several qualifier designations ‘J”, estimated ,were given the 
qualifier code “pl designation as the results reported were less than CRQC for organics. 

EXECUTIVE SUMMARY 

The analytes acetone, methylene chloride and 2- b&none were found in the trip blanks. Acetone, 2- 
b&none, 2- hexanone and 4- methyl- 2- pentanone failed to meet the 0.05 RRF quality control limit. 

Other Factors Affecting Data Quality: None 



Tetra Tech NUS 
Joseph A. Samchuck 
Data Validation Quality Assurance! Officer 

Attachments: 
1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Document 



PARRIS ISLAND 

SDG l-l-PO7 

TABLE 1 - RECOMMENDATION SUMMARY 
VOA SVOA PEST/PCBs 

PAI-02- GW- OOl- 01 
PAI-02- GW- 003- 01 
PAI-02- GW- 003- OlD 
PAI- 03-GW- OOl- 01 
PAl-03- GW- 003- 01 
PAI-03- GW- 004- 01 
PAI-lo- SW- Oil-00 
TB - 080898 
TB- 080798 
TB - 080898 
l-B- 081098 

R’ 
R’ A’ J’ 
R’ A’ 

J’ 
;: J’ 

R’ A’ J’ 

;: 
j: 

;: J’ 

R’ J 

J’ 

J’ 
J’ 
J’ 
J’ 

If the field is left blank, the qualifier is A - Accept all data 

A’ - Accept data but qualify results less than the blank action level for acetone as nondetected ‘U’. 

R1 - Reject data but qualify nondetected results, as applicable, for acetone, 2- butanone, 2- hexanone, 
and 4- methyl - 2- pentanone as rejected, ‘R”, due to initial and and/or continuing calibration RRFs 
less than 0.05. 

J’ - Accept data but qualify positive results below the reporting limit as estimated ‘J”. 

D-133 



0 ‘ct 
TO: 

FROM: 

SUBJECT: 

SAMPLES: 91 Aqueous I 

Tetra Tech NUS INTERNAL CORRESPONDENCE -- 

PIT-r-1 o-8-232 

D. BRAYACK DATE: OCTOBER 29,1998 

GRETCHEN PHIPPS COPIES: DV FILE ’ 

INORGANIC DATA VALIDATION - MISCELLANEOUS PARAMETERS 
CT0 0201053 - MCRD PARRIS ISLAND, SOUTH CAROLINA 
SDG - lTPl0 

PAI- OGW-Ol4-01 
PAI- O-SW-OO8-OOD 
PAI-lo-SW-010-00 
PAI- O-SW-01 3-00 
SOURCE WATER .SMU Ol,Mio3 

PAI- O-sw-Oo8-oo 
PAI- O-SW-OO9-00 
PAI- 0-SW-012-00 
SOURCE WATER SMU 10 

The sample set for CT0 020/053, MCRD Parris Island, SDG TTPlO, consists of nine (9) aqueous 
environmental samples. One (1) field duplicate pair (PAI-IO-SW-OO8-00 I PAI-lo-SW-008-OOD) 
was included within this SDG. 

All samples were analyzed for Cyanide, Hardness and Total Organic Carbon (TOC). All samples d 
with the exception of PAI-lO-GW-Ol4-01 and PAI-lo-SW-012-00 were analyzed for Hexavalent 
Chromium. Sample PAI-IO-GW-14-01, SOURCE WATER SWMU and SOURCE WATER SWMU 
01,02,03 were also analyzed for Choride, Fluoride, Nitrate/Nitrite, Sulfate, Total Dissolved Solids 
(TDS) and Total Suspended Solids (TSS). The samples were collected by Tetra Tech NUS on 
August 11 and 12,1998 and analyzed by Laucks Testing Laboratories under Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAIQC) criteria. Anion 
analyses were conducted using EPA method 300.0. Cyanide analyses were conducted using SW 
846 method 9012. Hardness analyses were conducted using EPA method 130.2. Nitrate/Nitrite 
analyses were conducted using EPA method 353.2. TDS analyses were conducted using EPA 
method 160.1. TOC analyses were conducted using SW 846 method 9060. TSS analyses were 
conducted using EPA method 160.2. Hexavalent Chromium analyses were conducted using SW 
846 method 7196. 

The data was evaluated based on the following parameters: 

l 
l Data Completeness 
l Holding Times 
l Calibration Verifications 
l Laboratory Blank Analyses 

. - All quality control criteria were met for this parameter. 
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The attached Table 1 summarizes the validation recommendations which were based on the 
followino information: 

Holdina Times 

The holding time for Hexavalent Chromium analyses was exceeded by eight (8) hours for samples 
SOURCE WATER SWMU IO and SOURCE WATER SWMU 01,02,03. The nondetected results 
reported for Hexavaient Chromium in the affected samples were qualified as estimated, ‘UJ’. 

Calibration Verifications 

The Initial Calibration Verification (ICV) Percent Recovery (%R) for Hexavalent Chromium was 
<90% quality control limit. The nondetected results reported for Hexavalent. Chromium were 
qualified as estimated, ‘UJ”. 

Laboratotv Blank Analvses 

The following contaminants were detected in the laboratory method blanks at the following 
maximum concentrations: 

Analyte 
Nitrate/Nitrite 

Maximum Action 
Concentration Level ( Aaueous ) 
0.02uglL 0.1 OpglL 

An action level of 5X the maximum concentration has been used to evaluate the sample data for 
blank contamination. Sample aliquot and dilution factors were taken into account were 
determining blank contamination. Positive results c the action level for Nitrate/Nitrite were 
qualified, “U”. as a result of blank contamination. 

The holding time exceedance for Hexavalent Chromium was due to delivery time. 

Executive Summary 

Laboratory Performance: Nitrate/Nitrite was present in the laboratory method blanks. The ICV 
%R for Hexavalent Chromium was c90% quality control limit 

Other Factors Affecting Data Quality: The holding time for Hexavalent Chromium was 
exceeded. 
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The Data for these analyses were reviewed with reference to the “National Functional Guidelines 
for inorganic Review”, February 1994 and the NFESC document entitled ‘Navy installation 
Restoration Laboratory Quality Assurance Guide” (NFESC 2196). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

‘1 attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Gretchen A. Phipps 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Data 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 
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MCRD Parris Island 
SDG I-TPlO 

PITT-10-8-232 

Table 1 - RECOMMENDATION SUMMARY 

Chloride 
Cyanide 
Fluoride 
Hardness 
Nitrate/Nitrite A’ 
Sulfate 
TDS 
TOC 
TSS 
Hexavalent Chromium 513 

If the field is left blank, the qualifier is A - Accept data. 

Al ‘- Accept data, but qualify results less than the blank action level as nondetected, 
‘U’. 

J’ - Accept data, but qualify positive and nondetected results as estimated, ‘J” and 
‘UJ”, respectively, as a result of holding time exceedance. 

J’ - Accept data, but qualify nondetected results as estimated, ‘UJ”. as a result of 
calibration noncompliance. 



TO: 
FROM: 

SUBJECT: 

D. BRAYACK DATE: OCTOBER 29,1998 

GRETCHEN PHIPPS COPIES: DV FILE 

INORGANIC DATA VALIDATION - TAL METALS, DISSOLVED TAL METALS 
CT0 0201053 - MCRD PARRIS ISLAND, SOUTH CAROLINA 
SDG - TTPlO 

SAMPLES: 161 Aqueous I 

PAI-lO-GW-Ol4-01 ’ PAI-iO-GW-Oi4-01-F ’ ” ” 
PAI- 0-SW-OO8-00 PAI- O-SW-OO8-00-F 
PAI-IO-SW-OO8-OOD PAl-IO-SW-OO8-OOD-F 
PAI- O-SW-009-00 PAI- O-SW-OO9-00-F 
PAI-I O-SW-01 2-00 PAI- O-SW-Ol2-00-F 
PAl-1 O-SW-01 3-00 PAI- O-SW-01 3-00-F 
SOURCE WATER SWMU 10 SOURCE WATER SVUMU Ol,O?-j# 

Overview 

Tetra Tech NUS INTERNAL CORRESPONDENCE- 

PllT-1 O-8-230 

The sample set for CT0 020/053, MCRD Parris Island, SDG lTPl0, consists of sixteen (16) 
aqueous environmental samples. Two (2) field duplicate pair (PAI-10-SW-008-00 I PAI-IO-SW- 
008-OOD and PAI-IO-SW-OOE-OO-FI PAI- 0-SW-OOS-OOD-F) were included within this SDG. 

The samples, with exception to those designated -F, were analyzed for Target Analyte List (TAL) 
metals. The samples designated -F were analyzed for dissolved TAL metals. The samples were 
collected by Tetra Tech NUS on August 11 and 12,1998 and analyzed by Laucks Testing 
Laboratories under.Naval Facilities Engineering Service Center (NFESC) Quality 
Assurance/Quality Control (QAIQC) criteda. The metals analyses, with the exception of mercury, 
were conducted according to SW 846 method 6OlOB. Mercury analyses were conducted 
according to SW 846 method 747OA 

The data was evaluated based on the following parameters: 

l 
l Data Completeness 

t 
l Holding Times 
l Calibration Verifications 
l Laboratory Blank Analyses 

l - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the 
followina information: 



MEMO TO: D. BRAYACK - PAGE 2 
DATE: OCTOBER 28.1998 

PITT-10-8-230 

Calibration Verifications 

The Continuing Calibration Verification (CCV) Percent Recovery (%R) for thallium affecting 
samples SOURCE WATER SWMU 10 and SOURCE WATER SWMU 01,02.03 in CCV 33 was 
c90% quality control limit. The nondetected results reported for thallium in the affected samples 
were qualified as estimated, ‘UJ’. 

Laboratorv Blank Analvses 

The following contaminants were detected in the laboratory method /. preparation blanks at the 
following maximum concentrations: . 

Analvte 
Aluminum 
Barium 
Beryllium 
Calcium 
Iron (‘I 
Lead 
Magnesium 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Zinc (I) 

Maximum 
Concentration 
48.4pglL 
1.9pgIL 
0.2pglL 
74.OpglL 
34.2pgiL 
1.8pgfL 
35.8uglL 
158.5ugIL 
1.3pgIL 
8.7pgIL 
281.5pglL 
2.4ugIL 
5.3OOpglL 

Action 
Level ( Aaueous 1 
232pglL 
9.5pglL 
1 .Opg/L 
37OpglL 
17lpglL 
S.OpglL 
178pgIL 
783pgfL 
8.5pglL 
43.5pglL 
1408pglL 
12.OuglL 
28.5pgIL 

(‘1 Maximum concentration present in preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for 
blank contamination. Sample aliquot and dilution factors were taken into account when 
determining blank contamination. Positive results c the action level for aluminum, beryllium, iron, 
lead, selenium, silver and zinc were qualified, ‘u’, as a result of blank contamination. No action 
was taken for the remaining anaiytes since either the results were greater than the action level or 
were nondetects. 

The CRDL %R for silver and thallium were outside the 80-120% quality control limit. However, no 
validation action was required per regional guidance. 

The CCV %R for lead was > 110% quality control limit in CCV 8,7 and 8. However, no validation 
action was required as all results reported for lead were either nondetected or qualified as a result 
of blank contamination. 

The CCV %R for thallium was <9OW quality control limit in CCV 8. However, no validation action 
was required as no samples were bracketed by CCV 8. 

b-m 
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Executive Summary 

Laboratory Performance: Several enelytes were present in the laboratory method I preparation 
blanks. The CCV %R for thallium was *90% quality control limit. 

Other Fecton Affecting Data Quality: None. 

The Data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Review”, February 1994 and the NFESC document entitle&‘Nevy Installation 
Restoration Laboratory Quality Assurance Guide” (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

‘I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified iri the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).’ 

Tetra Tech NUS 
Gretchen A. Phipps 

/Joseph A. Semchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Data 
2. Appendix B - Results es reported by the Laboratory 
3. Appendix C - Support Documentation 
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MCRD Perris Island 
SDG lTPl0 

Table 1 - RECOMMENDATION SUMMARY 

Aluminum .A’ 
Antimony 
Arsenic 
Barium 
Beryjiium A’ 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron A’ 
Lead A’ 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium A’ 
Silver A’ 
Sodium 
Thallium J’ 
Vanadium 
Zinc A’ 
If the field is left blank, the qualifier is A - Accept data. 

A’ - Accept data, but qualify results less than the blank action level as nondetected, 

‘u’. 

J’ - Accept data, but nondetected results as estimated, ‘UJ”, as a result of 
calibration noncompliance. 



F UNDA KARSONOVICH 

DA~TER’JP66E@&i$&$f~~MCE . t 

COPIES: DV FILE yiii 

SUBJECT: ORGANIC DATA VALIDATION- VO#SVOA/PAH!PEST/PCB 
PARRIS ISLAND 
SDG l-l-P18 

SAMPLES: 1lAqueousl 

TB-091498 

11 /Solid/ 

PAt-Ol-IDW-S 
PAl-82-IDW-S 
PAI-I 8-IDW-S 
PAt-lO-SD-817-01 
PAl-1O-SS-O15-91 
PAt-lO-SS-ol7-9l 

OVERVIEW 

PAl-lO-SD-OO2-82 
P~DW-S, 
PAt-lct-SD-ol8-8l 
PAt-lO-SD-Ol8-Ol 
PAt-1o-SS-O18-81 

The sample set for Parris Island, SDG TIP18 consists of one (1) aqueous field quality control blank and 
eleven (11) solii environmental samples. All samples were analyzed for Target Compound List (TCL) 
volatile organic compounds. The environmental samples were also analyzed for semivolatile organic 
compounds, organochlorine pesticides, and polychlorinated biphenyls (PCBs). 

The samples were collected by Tetra Tech NUS on August 9-lSm, 1998 and analyzed by Laucks Laboratory. 
All analyses were conducted using 6W-848 Methods 82808, 827OC, 808lA, and 8082 analytical and --.- 
reporting protocols. The data contained in this SDG were validated with regard to the following parameters:- 

uf 
. . Data completeness 
. . Holding times 

. lnitiat/continuing calibrations 

. Laboratory method and field quality control blank results 

. Surrogate recovery 
. . Detection Limits 

The symbol (‘) indicates that all quell control criteria were met for this parameter. Problems affecting data 
quality are discussed below; documentation supporting these findings is presented in Appendix C. Qualified 
Analytical results are presented in Appendix A 

Volatile 

Initial and/or continuing calibration relative response factors (RRFs) fell betow the 0.05 quality control limit for 
acetone, 2hexanone, 2-methyl-2-pentanone, and P-butanone. Nondetected results were qualified as 
rejected,’ UR, in the aqueous samples. Positive results for acetone and 2-butanone were qualified as 
estimated, J. 

Continuing calibration RRFs fell below the OiOS qualii control limit for acetone. Nondetected results were 
qualii es mjected, UR, in samples PAI-lO-SD-802-02 and PAl-82-IDWS. 



The following table summarizes the maximum concentration of volatile compounds detected in the l&oratory 
method and field quality control blanks (‘) in this SDG. 

Comoound 
Acetone’ 
2Butanone’ . 

Maximum Action 
Concentration w 
2 IJgfl 20 Psn<s 

’ 1 IJslL 5 WKg 
Chloromethane’ 1 IaL 5 Pgn<g 
Methylene chloride 4 w/Kg 40 WKg 
Methylene chloride- 180 WKg 1800 uglKg 

* concentration detected in trip blank 
w applied to medium level soils only 

Dilution factors, percent solids, and sample aliquot were taken into consideration when applying blank action 
levels. Positive results for acetone and methylene chloride below the action level were qualified as 
nondetected, U. It should be noted that field blank results are not qualified based on field blank 
contamination. 

Surrogate recovery fell below the lower quality control limit for 1,2dichloroethaned4 in samples PAI-OI-IDW- 
S and PAI-0blDW-S. The samples were reanalyzed as medium level soils and the surrogates were 
compliant. The reviewer elected to report the low level analyses and quality the data as estimated, J and UJ, 
in order to achieve the lowest possible reporting limits. 

Semivolatile 

No data were rejected for this parameter. 

PesticidesIPCBs 

No data were rejected for this parameter. 

Additional Comments 

Positive results below the CRQL were qualified as estimated, J, due to uncertainty near the detection limit. 

EXECUTIVE SUMMARY 

Laboratory Performance Issues: Acetone, 2-hexanone, 2-butanone, and 4-methyl-2pentanone failed lo 
meet the 0.05 RRF quality control limit Surrogate recovery was below the quality control limit for several 
samples in the VOA fraction. Methylene chloride, 2-butanone. chloromethane, and acetone were detected in 
the geld and laboratory method blanks. 

Other Factors Affecting Data Quality: None. 
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AND MISCELLANOUS 
CT0 053 - YCRD PARRIS 
SDG - lTP16 
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Overview 

Tetra Tech NUS INTERNAL CORRESPONDENCF 
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PllT-11-9-032 

PAI- SD-90202 
PAI-Ol-SD-Ol7-01 

3 I Soils I 

PAI-OlSD-Ol6-Ol 
PAl-01-SD-018-01 

PAI-lO-SS-Ol5-01 
PAI-lO-SS-Ol7-01 

PAI-lOSS-Ol6-01 

4 I Leachates I 

P&01-IDW-S 
PAl-03-lDWW~ 

PAI-O2-IDW-S 
PAI- 0-IDW-S 

The sample set for CT0 053, MCRD Parris, SDG lTP16, consists of four (4) sediment 
environmental samples and seven (7) soil environmental samples. 

All samples were analyzed for Target Analyte List (TAL) metals and pH. Samples PAI-01-IDW-S. 
PAI-O2-IDW-S, PAl-ObIDW-S and PAI-lo-IDW-S were also analyzed for Toxicity Characteristic 
Leaching Procedure (TCLP) metals. Samples P&01-SD-OO2-02, PAI-Ol-SD-Ol6-01, PAI-OI-SD- 
017-01, PAI-Ol-SD-OlEQl, PAI-lOSS-Ol5-01, PAI-1O-SS-016-01 and PAI-lO-SS-O17-01 were 
also analyzed for Cyanide and Total Organic Carbon (TOC). The samples were collected by 
Tetra Tech NUS on September 9,10,11 and 14,1998 and analyzed by Laucks Testing 
Laboratories under Naval Facilities Engineering Senrice Center (NFESC) Quality 
Assurance/Quality Control (QAKX) criteria. The metals analyses, with the exception of mercury, 
were conducted according to SW-946 Method 60106. Mercury.analyses were conducted 
according to SW-846 Method 7470A. pH analyses were conducted using SW 846 method 9045. 
Cyanide analyses were conducted using SW 846 method 9012. TOC analyses were conducted 
using SW 846 method 9060. 

All metals analyses with the exception of arsenic, mercury, lead, selenium and thallium were 
conducted using the Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium 

, and thallium were analyzed by Graphite Furnace Atomic Absorption (GFAA). Mercury analyses 
were conducted using cold vapor AA. 
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The data was evaluated based on the following parameters: 

l 
l Data Completeness 

l 
l Holding Times 
. Calibration Verifications 
l Laboratory Blank Analyses 

l - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the 
followina information: 

Continuing Calibration Verification (CCV) Percent Recoveries (%R’s) for lead in CCV 4 and CCV 
5 affecting TAL metals were ~110% quality control limit. The following samples were affected: 
PAI-IO-SD-Ol6-01, PAI-lo-SD-017-01, PAI-IO-SD-Ol8-01, PAI-IO-SD-003-02, PAI-lo-SS-015 
01, PAI-lO-SS-Ol6-01 and PAI- O-SS-Ol7-01. The positive results reported in the affected 
samples were qualified as estimated, ‘J’. 

Laboratorv Blank Analvses 

The following contaminants were detected in the laboratory method / preparation blanks at the 
following maximum concentrations: 

Samples affected: TAL 

Analvte 
Aluminumn) 
Antimony(‘) 
Barium 
Beryllium 
Calcium 
Cobalt 
Copper 
Ironr’) 
Lead 
Magnesium 
Manganese”) 
Ntckel 
Potassium”’ 
Selenium 
Sifve+‘) 
Sodium r’) 

Maximum 
Concentration 
12.670 mg/kg 
2.660 mglkg 
3.8pgtL 
0.4pgIL 
227.06 
4.7t.lgIL 
4.4uglL 
5.340 mglkg 
1 .SuglL 
66&g/L 
0.19 mg/kg 
WM. 
21.680 mglkg 
0.7pgIL 
0.960 mglkg 
26.610 mglkg 

Action 
Level ( soil ) 
63.35 mgIkg 
13.3 mglkg 
1.9 mg/kg 
0.2 mglkg 
113.5 mglkg 
2.35 mgIkg 
2.2 mgikg 
26.7 mg/kg 
0.7 mglkg 
33.25 mglkg 
0.95 mglkg 
4.45 mglkg 
108.4 mg/kg 
0.35 mglkg, 
4.8 mg/kg 
134.55 mglkg 

IO Maximum concentration found in preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for 
blank contamination. Sample aliquot, percent solids and dilution factors were taken into account 
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were determining blank contamination. Positive results c the action level for antimony, beryllium, 
cobalt, copper, nickel, selenium, silver and sodium were qualified, ‘u’, as a result of blank 
contamination. No action was taken for the remaining analytes since either the results were 
greater than the action level or were nondetects. 

Samples affected: TCLP 

Analvte 
Arsenic 
Barium 
Selenium 

Maximum Action 
Concentration Level ( aaueous ) 
29.3pgiL 146.5pglL 
3.8uglL 19.0 pg/L 
41.2pgIL 206 jig/L . 

An action level of 5X tne maximum concentration has been used to evaluate the sample data for 
blank contamination. Dilution factors were taken into account were determining blank 
contamination. Positive results * the action level for arsenic and selenium were qualified, ‘U‘. as a 
result of blank contamination. No action was taken for barium since the results were greater than 
the action level. 

The Contract Required Detection Limit (CRDL) Percent Recoveries (OAR’s) for mercury and 
selenium affected TAL analyses were outside the 80-120% quality control limit. However, no 
validation actions were required per Regional guidance. 

The CRDL %R for selenium affecting TCLP analyses was outside the 80-120% quality control 
limit However, no validation actions were required per Regional guidance. 

A CCV %R for thallium in CCV 24 affecting TAL metals was al 10% quality control limit. Sarriple 
PAI-O2-IDW-S was affected, However, no validation action was required as the result reported for 
thallium in the affected sample was nondetected. 

TOC analyses contained an insignificant amount of blank contamination. 

Executive Summarv 

Laboratory Performance: Several analytes were present in the laboratory method I preparation 
blanks affecting TAL analyses. CCV %R’s for lead in CCV 4 and CCV 5 affecting TAL metals 
were ~110% quality control limit. 

Other Factors Affecting Data Quality: None. 
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The Data for these analyses were reviewed with reference to the ‘National Functional Guidelines 
for Inorganic Review, February 1994 and the NFESC document entitled “Navy Installation 
Restoration Laboratory Quality Assurance Guide” (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

‘I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).’ 

Gretchen A. Phipps 

L-~l,-2< 
Quality Assurance Officer 
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Attachments: 

1. Appendix A - Qualified Analytical Data 
2. Appendix 8 - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 

PI-f-r-11-8-032 
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MCRD Parris 
SDG lTPl6 

Table 1 - RECOMMENDATtON SUMMARY 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cyanide 
Iron 
Lead 

A’ 
A’ 

A’ 

A’ 
A’ 

J’ 

Magnesium 
Manganese 
Mercury 
Nickel A’ 
Potassium 
Selenium Al 
Silver A’ 
Sodium A’ 
Thallium 
Vanadium 
Zinc 

If the field is left blank, the qualifier is A - Accept data. 

A’ - Accept data, but qualify results less than the blank action level as nondetected, 
‘U”. 

J’ - Accept data, but qualify positive results as estimated, ‘J”, as a result 
of calibration noncompliance. 
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TO: D. BRAYACK DATE: NOVEMBER 20,1998 

FROM: GRETCHEN PHIPPS COPIES: iW FILE 

SUBJECT: INORGANIC DATA VALIDATION - TAL METALS, DISSOLVED TAL METALS 
AND MISCELIANOUS PARAMETERS 
CT0 053 - MCRD PARRIS 1SLAND 
SDG - TIP17 

SAMPLES: 101 Aqueous I _ 

PAI- O-GW-012-01 
PAI-? 0-IDW-W 
PAI-lO-SW-616-01-F 
PAI-lo-SW-617-01-F 
PAI-lO-SW-Ol8-01-F 

PAI-lO-GW-Ol2-01-F 
PAI-lo-SW-Ol6-Ol 
PAI-lO-SW-Ol7-01 
PAI- O-SW-01 8-01 
ww@@&y 

Overview 

The sample set for CT0 053, MCRD Panis Island, SDG ll’Pl7, consists of ten (10) aqueous 
environmental samples. 

All samples, with exception to those designated -F, were analyzed for Target Analyte List (TAL) 
metals. Samples designated -F were analyzed for dissolved TAL metals. Sample PAI- O-GW- 
012-01 was analyzed for Chloride, Cyanide, Fluoride, Hardness, Nitrate/Nitrite, Sulfate, Total 
Dissolved Solids (TDS), Total Organic Carbon (TOC) and Total Suspended Solids (TSS). 
Samples PAI-IO-IDW-W and PAI-123-IDW-W were analyzed for Biological Oxygen Demand 
(BOO), Chemical Oxygen Demand (COD), Total oil and grease, TDS, TSS and pH. Samples PAI- 
lO-SW-Ol6-01, PAI-lOSW-Ol7-01 and PAI-lO-SW-Ol8-01 were analyzed for Cyanide, Hardness 
and TOC. The samples were collected by Tetra Tech NUS on September 11,12 and 13,1998 
and analyzed by Laucks Testing Laboratories under Naval Facilities Engineering Service Center 
(NFESC) Quality Assurance/Quality Control (QAKX) criteria. The metals analyses, with the 
exception of mercury, were conducted according to SW-646 Method 60106. Mercury analyses 
were conducted according to SW-846 Method 7470A. Chloride, Fluoride and Sulfate analyses 
were conducted using EPA method 300.0. Cyanide analyses were conducted using SW 846 
method 9012. Hardness analyses were conducted using EPA method 130.2. Nitrate/Nitrite 
analyses were conducted using EPA method 353.2. TDS analyses were conducted using EPA 
method 160.1. TOC analyses were conducted using SW 846 method 9060(modified). TSS 
analyses were conducted using EPA method 160.2. BOO analyses were conducted using EPA 
method 405.1. COD analyses were conducted using EPA method 410.4. Total oil and grease 
analyses were conducted using EPA method 413.1. pH analyses were conducted using EPA 
method 150.1. 

All metals analyses with the exception of arsenic, mercury, lead, selenium and thallium were 
conducted using the Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium 
and thallium were analyzed by Graphite Furnace Atomic Absorption (GFAA). Mercury analyses 
were conducted using cold vapor AA. 
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-- 
The data was evaluated based on the following parameters: 

l 
l Data Completeness 
. Holding Times 

l 
l Calibration Verifications 
l Laboratory Blank Analyses 

l - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the 
followinq information: 

Holdinq Time 

The holding time for pH analyses on sample PAI-123-IDW-W was marginally exceeded. The 
positive result reported for pH in the affected sample was qualified a~ ostimcted, ‘J”. 

Laboratorv Blank Analvses 

The following contaminants were detected in the laboratory method / preparation blanks at the 
following maximum concentrations: 

;-- 

Analvte 
Barium 
Beryllium 
Calcium 
Cobalt 
Lead 
Magnesium 
Manganese”) 
Sodium 
Thallium 
Nitrate/Nitrite 

Maximum 
Concentration 
3.8pglL 
0.2pglL 
45.4pgIL 
4.4pgIL 
1.4pgIL 
42.9pgiL 
1.4OOtlglL 
27l.lpglL 
2.Opg/L 
O.O18pg/L 

Action 
Level ( Aaueous 1 
19.OpgIL 
1 .OpglL 
227pglL 
22.OpgIL 
7.OuglL 
214.5tlglL 
7.OpglL 
1356pglL 
1 O.Opg/L 
O.O9pg/L 

(1) Maximum concentration found in preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for 
blank contamination. Sample aliquot and dilution factors were taken into account when 
determining blank contamination. Positive results < the action level for beryllium and cobalt were 
qualified, ‘U”, as a result of blank contamination. No action was taken for the remaining analytes 
since either the results were greater than the action level or were nondetects. 

Executive Summary 

Laboratory Performance: The holding time for pH analyses on sample PAI-123-IDW-W was 
marginally exceeded. Several analytes were present in the laboratory method / preparation 
blanks. 

Other Factors Affecting Data Quality: None. 
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The Data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Review”, February 1994 and the NFESC document entitled “Navy Installation 
Restoration Laboratory Quality Assurance Guide” (NFESC g/96), 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

‘I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Gretchen A. Phipps 

c’ Joseph A. Samchuck 
Quality Assurance Officer 
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Attachments: 

1. Appendix A - Qualified Analytical Data 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 

Prrr-1 l-08-006 
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MCRD Parris 
SDG TTP17 

PI-r-r-1 l-08-006 

Table 1 - RECOMMENDATION SUMMARY 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cyanide 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 

A’ 

A’ 

Magnesium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Chloride 
Fluoride 
Hardness 
Nitrate/Nitrite 
Sulfate 
TDS 
TOC 
TSS 
BOD 
COD 

Total oil and grease PH 
If the field is left blank, the qualifier is A - Accept data. 

J’ 

A’ - Accept data, but qualify results less than the blank action level as nondetected, 
‘u”. 

J’ - Accept data, but qualify positive results as estimated, ‘J”, as a result 
of holding time exceedance. 



INTERNAL CORRESPONDENCE 

Prrr-11-8448 

TO: 

FROM: 

DAVID BRAYACK DATE: NOVEMBER 23,1998 

DANA PIETO 

SUBJECT: ORGANIC DATA VALlDATlON - TCL VOAs, SVOAs, & PESTIPCBs 
CT0 053, MCRD PARRIS ISLAND, SOUTH CqROLlNA 
SDG l-l-P17 

SAMPLES: Waters\VOC: 

cc: DV FILE 

PAl-1O-Gw-012-01 
PAI-lO-SW-Ol7-01 
l-B96091 1 

PAl-1 O-IDW-W 
PAl-lO-SW-Ol8-01 
TB980912 

PAI-lO-SW-Ol6-01 
.PAl-123-lDW-w ti 

WaterssVOC\PESlIPCB: 

PAI-lO-GW-Ol2-01 
PAl-lO-SW-Ol7-Ol 

.PAl-1 O-IDW-W 
PAI-1O-SW-018-01 

PAI-1O-Sw-016-01 

4 
.*; PAl-123-lMN-W’: ” -,b., .,$ : ,; 

The sample set for the CT0 053, MCRD Panis Island, South Carolina, SDG lTPl7, consists of six aqueous 
environmental samples and two trip blanks (designated TB). All samples were analyzed for target compound 
list (TCL) volatile, semivolatile, and pesticide/PCB organic compounds. 

The samples were collected by Tetm Tech NUS on September 10n and 1 l”, 1998, and analyzed by Laucks 
Testing Laboratories. The volatile, semivolatile, and pesticide/PCB compounds were analyzed under Naval 
Facilities Engineering Service Center (NFESC) Qualii ControVQualii Assurance criteria using the U.S. EPA 
SW-846 Methods 82608,8270C, and 8081A respectively. 

The data were evaluated according to the following parameters: 

l . Holding times 
. Initial and continuing calibrations 
. Laboratory and field blank analyses 

The symbol (‘) indicates that quality control criteria were met for this parameter. Problems affecting data 
usability are discussed below and the attached Table 1 summarizes the validation qualifications. 

Volatlles 

All positive results reported at concentrations less than the Contract Required Quantitation Limit (CRQL) 
were qualified as estimated, (J). 
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The following compounds were detected in the field quality control blanks at the maximum concentrations 
indicated below: 

Aqueous 
Maximum Action 

Comoound Concentration .&?&I 
Acetone 4.2 pglL 42 ha 
Methylene chloride 0.3 I@ 3.0 Psn 

Samples Affected: All. 

Sample aliquot and dilution factors were taken into consideration during the application of the action 
level. Positive results for acetone and methylene chloride reported at concentrations below the 
detection limit were replaced with revised detection limits and qualified as nondetects, (U). It should 
be noted that field quality control blanks are not qualified for field quality control blank contamination. 

The initial calibration Relative Response Factors (RRFs) for acetone, 2-b&none, and 2-hexanone were 
below the 0.05 quality control limit This calibration noncompliance indicates a lack of consistency in 
instrumental responses which could lead to compromised quantitation of positive and nondetected results for -_ 
the affected compounds. Positive results were qualified as estimated, (J), and nondetected results were 
considered to be unusable and were rejected, (UR). -4 

The continuing calibration RRFs for acetone, 2-butanone, 4-methyl-2+entanone, and 2-hexanone were 
below the 0.05 quality control limit. This calibration noncompliance indicates a lack of consistency in 
instrumental responses which could lead to compromised quantitation of positive and nondetectedresults for 
the affected compounds. Positive results were qualified as estimated, (J), and nondetected results were 
considered to be unusable and were rejected, (UR). 

Acetone and toluene exceeded the instruments linear calibration range in sample PAI-IO-jDW-W. The 
sample was diluted 10x. The results for only these compounds were transposed over to the original sample 
results and used in validation of this SDG. 

Acetone exceeded the instrument’s linear calibration range in sample PAI-123-IDW-W. The sample was 
diluted 5x. The result for only this compound was transposed over to the original sample result and used in 
validation of this SDG. 

It should be noted that the trip blanks were labeled incorrectly on the database sheets and the appropriate 
wnections were made. 

Semivolatks 

All positive results reported at concentrations less than the CRQL were qualified as estimated, (J). 
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The following semivolatile compound was detected in the laboratory method blank at the maximum 
concentration indicated below: 

Aqueous 
Maximum Action 

Comoound Concentration &?veJ 
Bis(2ethylhexyl)phthalate l.Opg/L 10 pg/L 

Samples Affected: All 

Sample aliquot and dilution factors were taken into consideration during the application of the action 
level. Positive results for bis(2ethylhexyl)phthalate reported at concentrations below the detection 
limit were replaced with the revised detection limits and qualiied as nondetects, (U). 

--i; 

It should be noted that aniline, benzyl alcohol, benzoic acid, and 1,2diphenylhydrazine were removed from 
the data sheets because they were not on the target compound list referenced in the laboratory 
specifications. 

Pesticides 

No problems were noted. 

Executive Summaw 

Laboratory Fedonnance: The volatile initial and continuing calibration RRFs .less than the 0.05 quality 
control limit were reported for acetone, 2-butanone, 4-methyl-2pentanone, and 2-hexanone. Bis(2- 
ethylhexyl)phthalate was detected in the semivolatile laboratory method blanks 

Ofber Factorrr Affecting Dab Qua/&: Acetone and methylene chloride were detected in the volatile field 
quality control blanks. 

- 
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The data for these analyses were reviewed with reference to method-specific quality control criteria, the 
“National Functional Guidelines for Organic Data Evaluation” and the NFESC Interim Guidance Document 
entitkd “Navy Installation Restoration Laboratory Qualii Assurance Guide’ (February 1996). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Qualii Assurance Project Plan (QAPP).” 

Dana L Pieto 

Tetra Tech NUS 

Tetra Tech NUS 
Data Validation Qualii Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Resutk 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 

D-6 8 



PARRIS ISLAND 
SDG NO. ‘ITPl7 

TABLE 1 - RECOMMENDATlON SUMMARY 

Sample No. VOA SVOA PESTIPCB 

PAl-1 O-Gw-012-01 
PAl-lo-IDW-W 
PAl-lo-sw-015-01 
PAl-lo-SW-Ol7-01 
PAl-lO-SW-Ol8-01 
PAI-12~IDW-W 
TB980911 
TB980912 

A’ J’ Rt3 Aa 
A’ J= R3 A= Js 
A’ R23 A= 
A1 R23 As 

2 Rla3 A= 
A” fis Rs A3 J3 

J’” R” 
J’J RZ3 

If field is left blank, the qualifier is A - accept all data. 

A’ 

A2 

A= 

J’ 

J2 

Accept data, but change positive results for acetone to revised detection limits and quality as 
nondetected, (U), as a result of field quality control blank contamination. 

Accept data, but change positive results for methylene chloride to revised detection limits 
and qualify as nondetected, (U), as a result of field quality control blank contamination. 

Accept data, but change positive results for bis(24hylhexyl)phthalate to revised detection 
limits and qualify as nondetected, (U), as a result of laboratory method blank contamination. 

Accept data, but qualify positive results for acetone as estimated (J), as a result of initial 
and/or continuing calibration RRFs below 0.05. 

Accept data, but qualify positive results for 2-butanone as estimated (J), as a result of initial 
and/or continuing calibration RRFs below 0.05. 

Accept data, but qualify posittve results less than the CRQL as estimated (J). 

Reject nondetected results (UR) for acetone as a result of initial and/or continuing calibration 
RRFs less than 0.05. 

Reject nondetected results (UR) for 2-butanone as a result of initial and/or continuing 
calibration RRFs less than 0.05. 

Reject nondetected results (UR) for 4-methyl-2-pentanone and 2-hexanone as a result of 
initial and/or continuing calibration RRFs less than 0.05. 

D-W 





-‘- September 19.1997 

Qualifier Codes: 

I Lab Blank Contamination 

I Fieid Blank Contamination 

I Calibration (i.e., % RSDs, %Ds, ICVs, CCVs, RPDs, RRFs. etc.) Noncompiiance 

I MSIMSD Noncompliance 

I LCS/LCSD Noncompiiancc 

I Lab Duplicate Imprecision 

r Field Duplicate imprecision 

m Holding Tie Exceedancc 

s ICP Serial Dilution Noncompliance 

j 
I GFAA PDS - GFAA MA’s r < 0.995 . 

k = ICP Interference - include ICSAB % R’s 

I I Instrument Calibration Range Exccedancc 

m 

n 

0 

P 

4 

r 

s 

t 

U 

V 

Sampie Preservation 

Intemal Standard Noncompliance 

Poor Instrument Perfotmancc (i.e., base-time drifting) 

Uncertainty near detection limit (< 2 x IDL for inorgamcs and < CRQL for organica) 

Qtber problems (can encompass a number of issues) - 

Surrogates Recovery Noncompiiancc 

PcsticidJPCB Resolution 

% Breakdown Noncompliance for DDT and Endrin 

Put/PCD % between columns for positive rest&. 

Non-linear calibrations. tuning r 2 0.995 
(comiation coefficient) 



TO: 
FROM: 

SUBJECT: 

DAVE BRAYACK DATE: DECEMBER lo,1999 

JUSTIN ORBICH COPIES: DVFILE 

ORGANIC DATA VALIDATION - VOA/SVOA/PEST/PCB 
CT0 0201093, PARRIS ISLAND 
SDG TIP10 

SAMPLES: 1 l+Jeous 

PAl-1O-Gw-014-01 
PAI-lO-SW-008-OOD ’ 
PAI-16-SW-91040 
PAl-lO-SW-Ol3-00 

1’ SOURCE WATER ‘SWMU Ol,OZO3 
l-B-063198 

QVERVIEW 

Tetra Tech NUS INTERNAL CORRESPONDENCE -d 

Pll-r-11-9002 

PAl-1a-SW-008-00 
PAl-1 O-SW-00940 
PAl-1a-SW-61240 
SOURCE WATER SWMU 10 
TB-981298 

The sample set for CT0 020/053, SDG TTPlO, Parris Island consists of eleven (11) aqueous environmental 
samples, which includes two (2) trip blanks (designated TB) and two (2) source water field blanks 
(designated SOURCE WATER). The samples were analyzed for Target Compound List (TCL) volatile + 
semivolatile, and pesticide PCB organic compounds. The trip blanks were analyzed for TCL volatile organ 
compounds only. One field duplicate pair (PAl-lO-SW-OO8-OO/PAl-lO-SW-OO84OD) was included in thl wf 
SDG. 

The samples were collected on August 1 l”, 1998 and analyzed by Laucks Testing Laboratories. All volatile, 
semivolatile, and pesticide/PCE samples were analyzed in accordance with SW846 Methods 82608,8270C, 
and 8081N8082, respectively. The data in this SDG were validated with regard to the following 
pSMWWt?l-S: 

l 
. Data Completeness 

. . Holding Times 
. Initial/continuing calibrations 
. Laboratory method/field quality control blank results 

t . Detection Limits 

The symbol (‘) indites that all qualii control criteria were mat for this parameter. Problems affecting 
data quality are discussed below; documentation supporting these findings is presented in Appendix C. 
Qualiied analytical results are presented in Appendix A. 



PDT-1 l-S-002 

MEMO TO: DAVE BRAYACK 
DATE: DECEMBER lo,1998 - PAGE 2 

VOLATlLE FRACTION 

The initial caiiiration analysis of acetone, 2-butanone, and 2hexanone contained Relative Response Factors 
(RRFs) below the 0.05 quality control limit The positive results were qualified as estimated, (J), and the 
nondetected results were qualii as rejected, (UR). 

The continuous calibration of acetone, 2-butanone, 2-hexanone, and 4-methyl-2-pentanone contained 
Relative Response Factors (RRFs) below the 0.05 quality control limit. The positive results were qualified as 
estimated, (J), and the nondetected results were qualified as rejected, (UR). 

The following contaminants were detected in the quality control blanks at the following maximum 
concentration: 

Analvte Concentration 
Methylene chloride(‘) 2.7uglL 

Aqueous Action Level 
27.OugiL 

(I) Trip Blank 

l Value * Contract Required Quantitation Limit (CRQL); report CRQL followed by a U. 
l Value > CRQL and < Action level; report value followed by a U. 
l Value > CRQL and > action level; report value unqualified. 

Dilution factors and sample aliquots were taken into consideration during the application of all action 
levels. Positive results reported for methylene chloride in the affected samples were qualified in the 
manner indicated by the blank action table. It should be noted that field quality control blanks were not 
qualified for field control blank contamination. 

Several volatile samples contained positive results for compounds below the contract required quantitation 
limits (CRQL). These results were qualified as estimated (J). 

SEMI-VOLATILE FRACTlON 

The following contaminants were detected in the quality control blanks at the following maximum 
concentration: 

AnaMe 
Bii2ethylhexyl)phthalate 

Concentration 
1 .0&L 

Aoueous Action Level 
lO.OpglL 

Blank Actions 

l Value c Contract Required Quantitation Limit (CRQL); report CRQL followed by a U. 
l Value * CRQL and < Action level; report value followed by a U. 
l Value > CRQL and > action level; report value unqualified. 



Prrf-1 ‘I -8-002 

MEMO To: DAVE BRAYACK 
DATE: DECEMBER lo,1998 - PAGE 3 * 

Dilution factors and sample aliquots were taken into consideration during the application of all action 
levels. Positive results reported for bis(2ethylhexyl)phthalate in the affected samples were qualified in the 
manner indicated by the blank action table. It should be noted that field quality control blanks were not 
qualified for field control blank contamination. It should be noted that the source water samples wera from 
a potable water source and were not qualified as blank contamination. 

Several volatile samples contained positive results for compounds below the contract required quantitation 
limits (CRQL). These results ware qualified as estimated (J). 

PESTICIDE FRACTlON . 

All quality control parameters were met for thii fraction. 



PITT-1 l-8-002 

MEMO TO: DAVE BRAYACK 
DATE: DECEMBER lo,1998 - PAGE 4 

EXECUTIVE SUMMARY 

Lebontory Performance Issuea: Several volatile initial and continuous calibrations RRFs noncompliances 
were noted. Positive resutts were qualified as estimated, (J). while nondetected results were rejected, (UR).. 
In the semivolatile fraction, bis(24hylhexyl)phthalate was detected as blank contamination. 

Other &ues Affecting Date Quality: Methylene chloride was detected as blank contamination in the field 
quality control blank. Potable water source contaminants were detected in the field quality control blank. 



Prrr-11-8-902 

MEMO TO: DAVE BRAYACK d 
DATE: DECEMBER lo,1998 - PAGE 5 

The data for these analysis were reviewed with reference to the “National Functional Guidelines for 
Organic Data Validation”, February, 1994. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (GAPP). 

Justin Orbich 
Chemist/Data Validator 

Joseph A Samchuck 
Data Validation Quality Assurance Cfiicer 

Attachments: 

1. 
2. 
3. 

Appendix A - Qualii Analytical Results 
Appendix B - Results as Reported by the Laboratory 
Appendix C - Support Documentation 



Prrr-1 l-8-902 

MEMO TO: DAVE BRAYACK 
DATE: DECEMBER lo,1998 - PAGE 8 

MCRD PARRIS ISLAND 
SDG TIP10 

TABLE I- RECOMMENDATlON SUMMARY 

Sample No. VOA SVOA PEST/PCB 

PAI-1O-GW-014-01 
PAl-1 O-SW-OO8-00 
PAI-I O-SW-008-00D 
PAl-105w-009-00 
PAI- O-SW-01 O-00 
PAl-IO-sw-012-00 
P&;ssw313-00 
SWMU 10 
SWMU 01,02.03 
TB-081298 
TB-083198 

R’2 
R’2 
R’2 
R’2 
R’3 A’ 
R’2 
Jz R12 ;: 
J’.’ R’s A’J’ 
J’ R1.2 J’ 
J1 R’,2 

R” 

If the field is blank, the qualifier is A, accept all data. 

_... 
;-- 

R’ - 

R2 - 

A’ - 

J’ - 

J2 - 

Reject, (UR), nondetacted results or qualify positive results as estimated. (J), in the affected 
samples for initial and continuing,calibration RRFs less than 0.05 for acetone, 2-butanone. and 2- 
hexanone. 

Reject. (UR), nondetected results for continuing calibration RRFs less than 0.05 for 4-methyl-2- 
pentanone. 

Accept data, but qualify positive result for bis(2ethylhexyl)phthalate as nondetected, (U), as a 
result of blank contamination. 

Accept data, but qualify those compounds with positive results less than the CRQL as estimated 
(J). 

Accept data, but qualify positive results as estimated, (J), for initial and continuing calibration 
RRFs less than 0.05 for acetone. 



Prrr-1 l-8-902 

MEMO TO: DAVE BRAYACK 
DATE: DECEMBER lo,1998 - PAGE 7 * 

Data Qualifier Definitions: 

u - Compound is considered ,nondatectad as reported by the laboratory or was oaxpiad as a blank 
contamination. 

UR - Compound was rejected due to various technical noncompliinces. 

UJ - Nondetectad results is quaiii as estimated due to various tachnical noncompliances. 

J - Compound is considered to be present, but reported at an estimated value. 
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TO: 

FROM: 

SUBJECT: 

SAMPLES: 

OVERVIEW 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

MR. D. BRAYACK DATE: OCTOBER 18,1999 

LINDA KARSONOVICH COPIES: 

ORGANIC DATA VALIDATION- PAH/PEST/PCB 
CT0 020, MCRD PARRIS ISLAND 
SDG U08716 

DV FILE 

4KedimentlPAH 

PAI-03-SD-29-01 
PAI-03-SD-31-01 

PAI-03-SD-29DU-01 PAI-03-SD-30-0 

4lSedimentlPCB 

PAI-03-SD-32-01 PAI-03-SD-33-01 PIA-03-SD-34-O 
PAI-03;SD-34DU-01 

‘IISedimentlPesticide 

PAI-03-SD-35-01 PAI-03-SD-36-01 PAI-03-SD-37-01 
PAI-03-SD-38-01 PAI-03-SD-39-01 PAI-03-SD-40-01 
PAI-O3-SD-4ODU-01 

The sample set for CT0 020 MCRD Parris Island, SDG U08716 consists of fiieen (15) sediment 
environmental samples analyzed for the parameters indicated above. Three field duplicate pairs were 
included in the SDG: PAI-03-SD-29-01 and PAI-03-SD-29DU-01; PAI-03-SD-34-01 and PAI-03-SD-34DU- 
01; and PAI-03-SD-40-01 and PAI-03-SD-40DU-01. 

The samples were collected by TetraTech NUS on August 24-25, 1999 and analyzed by Sevem Trent 
Laboratories. All analyses were conducted in accordance with Naval Facilities Engineering Service Center 
(NFESC) Quality Assurance/Quality Control.(QA/QC) criteria using SW-846 Method 8310, 8081 A, and 8082 
analysis and repotting protocols. The data contained in this SDG were validated with regard to the following 
parameters: 

l 
. Data completeness 

l 
. Holding times 
. Initial/continuing calibrations 
. Laboratory method blank results 
. Surrogate spike recoveries 
. Blank Spike/Blank Spike Duplicate Results 
. Matrix Spike/Matrix Spike Duplicate Results 
. Field Duplicate Precision 

l 
. Compound Identification 
. Compound Quantitation 

l 
. Detection Limits 



The symbol (‘) indicates that quality control criteria were met for this parameter. Problems affecting data 
quality are discussed below: documentation supporting these findings is presented in Appendix C. Qualified 
Analytical results are presented in Appendix A. 

Sample PAI-03-SD-30-01 contained less than 30% solids. This accounts for the elevated reporting limits for @ 
this sample. Positive and nondetected results were qualified as estimated, J and UJ. 

The following compound was detected in the laboratory method blank: 

Maximum Blank 
Compound Concentration Action Level 
Phenanthrene 4.5 lJ!mLl 22.5 lJsn<s 

Samples Affected: All 

Sample aliquot, percent solids, and dilution factor were taken into consideration when applying the blank 
action level. Positive results for phenanthrene less than the blank action level were qualified as nondetected, 
U. 

Surrogate recovery fell below the 10% quality control limit in sample PAI-03-SD-31-01. The sample was re- 
extracted beyond the 14 day holding time. The re-extracted sample was used as the basis for data 
validation. Positive and nondetected results were qualified as estimated, J and UJ. 

Surrogate recovery fell below the lower quality control limit for benzo(e)pyrene in sample PAI-03-SD-29DU- 
01. Positive and nondetected results were qualified as estimated, J and UJ. 

Chrysene exceeded the 50% relative percent difference qualii control IimR for field duplicates. Positive 
results in samples PAI-03-SD-29-01 and PAI-03-SD-29DU-01 were qualified as estimated, J. 

Matrix spike, matrix spike duplicate, blank spike, and blank spike duplicate percent recoveries exceeded the 
quality control limits for several compounds. No action was taken on this basis as per the Functional 
Guidelines. 

Numerous transcription errors were noted between the Form 1s and the electronic data deliverable (EDD). 
The EDD was amended by the reviewer to reflect the results reported on the Form 1 s. 

4. 

The percent difference between detectors exceeded 25% for the following compounds: 

Sample COmDOUnd 
PAI-03-SD-34-01 PCB 1254 

%D 
25.1% 

Qualifier 
J 

PAI-03-SD-34DU-01 PCB 1254 25.2% J 

PC6 1254 exceeded the 50% relative percent difference quality control limit for field duplicates. Positive 
results in samples PAI-03-SD-34-01 and PAI-03-SD-34DU-01 were qualified as estimated, J. 

All other data quality parameters were met for this fraction. 

Continuing calibration percent differences exceeded the 15% D quality control limit on both analytical 
columns for 44’.DDT. Nondetected results were qualified as estimated, UJ. 



Performance evaluation mixture percent degradation exceeded the 20% quality control limit for 4,4’-DDT. 
The combined degradation quality control limit of 30% was also exceeded: however, the exceedance was 
caused solely by the degradation of 4,4’-DDT. Therefore, no qualifiers were applied to Endrin, Endrin 
aldehyde, or Endrin ketone. Nondetected results for 4,4’-DDT in samples PAI-03-SD-36-01 and PAI-03-SD- 
38-01 were rejected, R. Positive results for 4,4-DDE and 4,4’-DDD in samples PAI-03-SD-36-01 and PAI- 
03-SD-38-01 were qualified as presumptively present at an estimated concentration, JN. 

Matrix spike, matrix spike duplicate, blank spike, and blank spike duplicate percent recoveries exceeded the 
upper quality control limits for 4,4’-DDT. The compound was not detected in the samples. No action was 
taken on this basis as per the Functional Guidelines. 

All pesticide samples were diluted 5X. This accounts for the elevated reporting limits for these samples. 

Additional Comments 

Positive results below the CRQL were qualified as estimated, J, due to uncertainty near the detection limit, 

EXECUTIVE SUMMARY 

Laboratory Performance Issues: One PAH sample was extracted beyond holding time. One PAH sample 
had less than 30% solids& Phenanthrene was detected in the laboratory method blank. PCB 1254 exceeded 
the percent difference between columns criteria. Continuing calibration percent differences exceeded the 
15% quality control limit for 4,4’-DDT. Performance evaluation mixtures exceeded the 20% degradation 
breakdown limit for 4,4’-DDT. 

Other Factors Affecting Data Quality: None. 



The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data 
Validation (2/94), and the NFESC guidelines ‘Navy Installation Restoration Program Laboratory Quality 
Assurance Guide” (February, 1996). The text of this report has been formulated to address only those 
problem areas affecting data quality. 

‘I attest that the data referenced herein were validated according to the agreed upon validation criiena as 
specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP).” 

-4 

Linda Karsonovich 
Chemist/Data Validator 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

Appendix A - Qualified Analytical Results 
Appendix B - Results as Reported by the Laboratory 
Appendix C - Support Documentation 

u-It2 



APPENDIX E 

SUPPORTING INFORMATION FOR HUMAN HEALTH R 
ASSESSMENT 

E-l SAMPLE CALCULATIONS 
E-2 RAGS PART D TABLES 
E-3 SUPPORTING INFORMATION 
E-4 TOXICOLOGICAL PROFILES FOR CHEMICALS OF 

CONCERN 
E-5 REFERENCES 
E-6 UNCERTAINTY ANALYSIS CALCULATIONS 



E-1 

SAMPLE CALCULATIONS 

F- 



CALCULATION WORKSHEET Page 1 of 2 

CLIENT: JOB NUMBER: 
MCRD PARRIS ISLAND SOUTH CAROLINA 1 7394 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INGESTION OF SOIL 
CONSTRUCTION WORKER 
BASED ON: 
USEPA, DEC. 1989 
BY: CHEC;znBY: 
R .hrnin 

DATE: 
Januarv 11.1999 

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from ingestion of surface 
soil by a construction worker. 

EQUATION: 

IEX(mg/kg-day) = (Cs x IR x EF x ED x Fi x CF)/(BW x AT) 

Where: 
IEX = 
cs = 
IR = 
EF = 
ED = 
Fi = 
CF = 
BW = 
AT 
CSFo : 
RfDo = 

estimated exposure intake (mg/kg-day) 
exposure point concentration in soil/sediment (mg/kg) 
soil ingestion rate (mg/day 
exposure frequency (days/year) 
exposure duration (years) 
fraction ingested from contaminated source (unitless) 
conversion factor (1 .OE-6 kg/mg) 
body weight (kg) 
averaging time (days) 
oral carcinogenic slope factor (mg/kg-day)“) 
oral noncarcinogenic reference dose (mg/kg-day) 

RISKS 
-. ILCR (Carcinogens) = Intake (mg-kg/day) x CSFo (mg/kg-day)” 

HQ (Noncarcinogens) = Intake (mg-kg/day) / RFDo (mgkg-day) 

ASSUMPTIONS: 
cs = 11.8 mg/kg (Arsenic in surface soil) 
IR = 480 mglday 
EF = 125 days/year 
ED = 1 year 
Fi = 1.0 
CF = 1 .OE-6 kg/mg 
ATc = 25,550 days (70 x 365 days) - carcinogenic 
ATnc = 365 days (ED x 365 days) - noncarcinogenic 
CSFo = 1.5 (mg/kg-day)’ 
RfDo = 3.OE-4 mg/kg-day 



CALCULATION WORKSHEET Page 2 of 2 

EL~ENT: JO8 NUMBER: II 

CALCULATION OF INTAKE/RISK FROM INGESTION OF SOIL 

EXAMPLE CARCINOGENIC CALCULATION: 

IEXc = 11.8 ma/ka x 480 (ma/davI x 125 davshear x 1 vear x 1 .O x 1 .OE-06 ka/mg 
70 kg x 25,550 days 

IEXc = 4.OE-07 mgn<g-day 

ILCR = 4.OE-07 mg/kg-day x 1.5E+OO (mg/kg-dayr’ = Incremental Lifetime Cancer Risk 

ILCR = 5.9E-07 

EXAMPLE NONCARCINOGENIC CALCULATION: 

IEXnc = 11.8 mq/ka x 480 (ma/dav) x 125 davshear x 1 vears x 1 .O x 1 .OE-06 ka/mq 
70 kg x 365 days 

IEXnc = 2.8E-05 mg/kg-day 

HQ = 2.8E-05 mg/kg-day / 3.OE-04 (mg/kg-day) = Hazard Quotient 

HQ = 9.2E-02 



/ 

_- 

,.- 
-- 
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CALCULATION WORKSHEET Page 1 of 3 

CLIENT: JOB NUMBER: 
MCRD PARRIS ISLAND SOUTH CAROLINA 7394 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SOIL 
CONSTRUCTION WORKER 
BASED ON: I 
USEPA, DEC. 1989 
BY: CHECKED BY: DATE: 

P R. Ju in January 11,1999 

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from dermal contact with 
surface soil by a construction worker. 

EQUATION: 

DEX (mglkg-day) = (Cs x CF x SA x AF x ABS x EF x ED/(BW x AT) 

Where: 

DEX 
cs 
CF 
SA 
ABS 
AF 
ED 
BW 
EF 
ED 
AT 

dermally absorbed dose(mg/kg-day) 
exposure point concentration in soil (mg/kg) 
conversion factor (1 E-6 kg/mg) 
skin surface area available for contact (cm*/day) 
absorption factor (unitless) 
adherence factor (mg/cm’) 
adult exposure duration (years) 
body weight (kg) 
exposure frequency (days/year) 
exposure duration (years) 
averaging time (days) 

RISKS: 
Carcinogens = Intake (mg-kg/day) x CSFd (mg&g-day)-’ 
Noncarcinogens = Intake (mg-kg/day)‘/ RFDd (mg/kg-day) 

E-3 



CALCULATION WORKSHEET Page 2 of 3 

ALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SOIL 

ASSUMPTIONS (for construction construction worker: 

cs 
CF 
SA 
AF 
ABS 
EF 
ED 
BW 
ATc 
ATnc 
CSFd 

11.8 mg/kg (arsenic - surface soil) 
1 .OE-6 kg/mg 
4,100 cm’/day 
1 .O mg/cm2 
0.03 
125 days/year 
1 year 
70 kg 
25,550 days (70 x 365 days) - carcinogenic 
365 days (ED x 365 days) - noncarcinogenic 
3.7E+OO (mg/kg-day)-’ 
1.2E-04 mg/kg-day 

EXAMPLE CARCINOGENIC CALCULATION: 

DEXc = 11.8 ma/ka x 1 .OE-06 kalma x 4.100 cm2/ dav x 1 .Q ma/cm2 x 0.03 x 125 davs&ear X 1 

70 kg x 25,550 days 

DEXc = l.OE-7 mg/kg-day 

ILCR = 1 .OE-7 mg/kg-day x 3.7E+OO (mglkg-day)-’ = Incremental Lifetime Cancer Risk 

ILCR = 3.7b7 



CALCULATION WORKSHEET Page 3 of 3 

CLIENT: JOB NUMBER: 
MCRD PARRIS ISLAND SOUTH CAROLINA 7394 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SOIL 
CONSTRUCTION WORKER 
BASED ON: 
USEPA, DEC. 1989 
BY: 
R. Jupin 

CHECKED BY: 
ila 

. 

DATE: 
January 11,1999 

EXAMPLE NONCARCINOGENIC CALCULATION: 

DEXnc = 11.8 man<a x 1 .OE-06 ka/ma x 4.100 cm2/ dav x 1 .O ma/cm2 x 0.03 x 125 
davs/vear x 1 vear 

70kg x 365 days 

DEXnc = 7.1 E-6 mg/kg-day 

Risknc = 7.1 E-6 mg/kg-day / 1.2E-04 (rhgkg-day) = Hazard Quotient 

HQ = 5.9G2 



CALCULATION WORKSHEET Page 1 of 3 

MCRD PARRIS ISLAND SOUTH CAROLINA 1 7394 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH GROUNDWATER 
CONSTRUCTION WORKER 
BASED ON: 
USEPA, DEC. 1989 
BY: 
R. Jupin 

CHECKED BY: 
&a 

DATE: 
January 11,1999 

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from dermal contact with 
groundwater by a construction worker. 

EQUATION: 

DAD = (DAevent x EV x ED x EF x A)/(BW x AT) 

Where: 

DAD 
DAevent z 
A = 
EV = 
ED = 
EF = 
BW = 
ATc = 
ATnc i 

dermally absorbed dose (mgikglday) 
absorbed dose per event (mg/cm2/event) 
skin surface area available for contact (cm2) 
event frequency (events/day) 
exposure duration (years) 
exposure frequency (days/year) 
body weight (kg) 
averaging time for carcinogens (days) 
averaging time for noncarcinogens (days) 

EQUATION: 

For Inoraanics: 
DAevent = (K,,) (Cd &vent) 

For Oraanics: 

If Lent c t’, then : DAevent = (2 Kp) (C,) (CF) 

If bent > t’, then: DAevent = (K&(Cs, )(CF) 

Where: 

Kp = permeability coefficient from water (cm/hr) 
cw = concentration of chemical in water (mg/L) 
tevent = duration of event (hr/event) 
CF = conversion factor (1 E-03 Ucm3) 

l 
= 

: = 
time it takes to reach steady-state (hour/event) 
lag time (hour/event) 

B = Bunge Model Constant (dimensionless) 



CALCULATION WORKSHEET Page 2 of 3 

EXAMPLE CALCULATION OF DAevent for Chloroform 

ASSUMPTIONS: 

Kp = 8.9E-03 cm/hr 
cw 
tevent 1 

3.OE-4 mg/L 
8 hrievent 

CF = 1 .OE-03 L/cm3 
r = 4.7E-01 hour/event 
t* = 1.1 hour/event 
B = 9.3E-03 

If bent c t’, then : DAevent = (2 Kp) (C,,) (CF) 

If bent > t’, then: DAwent = (Kp)(Csw )(CF) + 2r 
1 +3B 
l+B .I1 

tevent > t+, therefore, 

DAevent = (8.9E-03 cm/hr)(3.OE-4 mg/L)(l E-03 L/cm3) x 
8 hours/(1 + 9.3E-03) + 2(4.7E-Ol)(l + 3 x 9.3E-3)/(1 + 9.3E-03) 

DAevent = 2.37E-8mg/cm2-event 

RISK CALCULATIONS 

ASSUMPTIONS: 

A 
EV 
ED 
EF 
BW 
ATc 
ATnc 
CSFd 
RfDd 

2490cm2/day 
1 event/day 
1 years 
2 1 days/year 
70 kg 
25,550 days 
365 days 
3.1 E-02 (mgikg-day)-’ (dermal cancer slope factor) 
2.OE-03 mgikg-day (dermal reference dose) 



CALCULATION WORKSHEET Page 3 of 3 

CLIENT: JOB NUMBER: 
MCRD PARRIS ISLAND SOUTH CAROLINA 7394 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH GROUNDWATER 
CONSTRUCTION WORKER 

EXAMPLE CALCULATION OF CARCINOGENIC RISKS for Chloroform 

DADc = (DAevent x Ax EV x ED x EF)/(BW x ATc) = carcinogenic dermally absorbed dose 
Carcinogenic Risk (ILCR) = DADc (mg-kg/day) x CSFd (mg/kg-day)-’ 

DADc = 2.37E-08 ma/cm2-event x 2,490 cm2 x 1 event/dav x 21 davshear x 1 Years 
70 kg x 25,550 days 

DADc = 6.9E-10 mg/kg-day 

Cancer Risk (ILCR) = 6.9E-10 mg/kg-day x 3.1 E-02 (mg/kg-day)-’ 

ILCR = 2.1E-11 

EXAMPLE CALCULATION NONCARCINOGENIC HAZARD QUOTIENT for Chloroform 

DADnc = (DAevent x Ax EV x ED x EF)/(BW x ATnc) = noncarcinogenic dermally absorbed dose 
Hazard Quotient (HQ) = DADnc (mg-kg/day) / RfDd (mg/kg-day) 

DADnc = 2.37E-08 ma/cm2-event x 2.490 cm2 x 1 event/dav x 21 davshear x lvears 
70 kg x 365 days 

DADnc = 4.9E-08 mg/kg-day 

Hazard Quotient (HQ) = 4.9E-08 mg/kg-day / 2.OE-03 mg/kg-day 

HQ = 2.5E-05 



CALCULATION WORKSHEET Page 1 of 2 

CLIENT: JOB NUMBER: 
MCRD PARRIS ISLAND SOUTH CAROLINA 7394 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SURFACE WATER 
CONSTRUCTION WORKER 
BASED ON: 
USEPA, DEC. 1989 
BY: DATE: 

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from incidental ingestion 
of surface water by a construction worker. 

EQUATION: 

IEX(mglkg-day) = (Csw x CF x CRsw x ET x EF x ED)/(BW x AT) 

Where: 
IEX = 
csw = 
CF = 
CRsw = 
ET = 
EF = 
ED = 
BW = 
AT = 
CSFo = 
RfDo = 

estimated exposure intake (mglkg-day) 
exposure point concentration in surface water (u/L) 
conversion factor (mg!ug) 
contact rate (L/hour) 
exposure time (hours/day) 
exposure frequency (days/year) 
exposure duration (years) 
body weight (kg) 
averaging time (days) 
oral carcinogenic slope factor (mglkg-day)-‘) 
oral noncarcinogenic reference dose (mglkg-day) 

RISKS: 
Carcinogens = Intake (mg-kg/day) x CSFo (mglkg-day)’ 
Noncarcinogens = Intake (mg-kg/day) / RFDo (mglkg-day) 

ASSUMPTIONS: 

cw 
CRsw 
CF 
ET 
EF 
ED 
BW 
ATc 
ATnc 
CSFo 
RfDo 

7 ug/L (bis(2-ethylhexyl)phthalate) 
0.01 Uday 
0.001 mg/ug 
8 
21 days/year 
1 years 
70 kg 
25,550 days (70 x 365 days) - carcinogenic 
365 days (ED x 365 days) - noncarcinogenic 
1.4E-02 (mg/kgday)-’ 
2.OE-02 mglkg-day 



CALCULATION WORKSHEET Page 2 of 2 

EXAMPLE CARCINOGENIC CALCULATION: 

IEXc = 7 ug/L x 0.001 mg/ug x 0.01 Uhour x 8 hours/day 21 days/year x 1 year 
70 kg x 25,550 days 

IEXc = 6.6E-9 mglkg-day 

ILCR = 6.6E-9 mg/kg-day x 1.4E-02 (mg/kg-day)“ = incremental Lifetime Cancer Risk 

ILCR = 9.20E-11 

. 

EXAMPLE NONCARCINOGENIC CALCULATION: 

IEXnc = 7 ug/L x 0.001 mglug x 0.01 L/hour x 8 hours/day 21 days/year x 1 year 
70 kg x 365 days 

IEXnc = 4.6E-7 mglkg-day 

HQ = 4.6 E-7 mglkg-day /2.OE-02 (mglkg-day) = Hazard Quotient 

HQ = 2.3E-05 



CALCULATION WORKSHEET Page 1 of 2 

CLIENT: JOB NUMBER: 
MCRD PARRIS ISLAND SOUTH CAROLINA 7394 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INGESTION OF CONTAMINATED FISH 
RECREATIONAL USER 
BASED ON: I 
USEPA, DEC. 1989 
BY: 
R. Jupin 

CHEC yEDl$Y: DATE: 
January 11,1999 ’ 

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from ingestion of 
contaminated fish by a recreational user. 

EQUATION: 

IEX(mg/kg-day) = (Cf x IR x EF x ED x Fi x CF)/(BW x AT) 

Where: 
IEX 
Cf 
IR 
EF 
ED 
Fi 
CF 
BW 
AT 
CSFo 
RfDo 

estimated exposure intake (mg/kg-day) 
exposure point concentration in fish (mg/kg) 
fish ingestion rate (mg/day 
exposure frequency (days/year) 
exposure duration (years) 
fraction ingested from contaminated source (unitless) 
conversion factor (1 .OE-6 kg/mg) 
body weight (kg) 
averaging time (days) 
oral carcinogenic slope factor (mg/kg-day)‘) 
oral noncarcinogenic reference dose (mg/kg-day) 

RISKS: 
- ILCR (Carcinogens) = Intake (mg-kg/day) x CSFo (mg/kg-day)-’ 

HQ (Noncarcinogens) = Intake (mg-kg/day) / RFDo (mg/kg-day) 

ASSUMPTIONS: 
cs = 0.059 mg/kg (Aroclor 1254) 
IR 
EF 
ED 
Fi 
ATc 
ATnc 
CSFo 
RfDo 

O.l45kg/meal 
45 days/year 
6 year 
1 .o 
25,550 days (70 x 365 days) - carcinogenic 
2,190 days (ED x 365 days) 
2.OE+OO (mg/kg-day)’ 

- noncarcinogenic 

2.OE-05 mgn<g-day 
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CALCULATION OF INTAKE/RISK FROM INGESTION OF CONTAMINATED FISH 

EXAMPLE CARCINOGENIC CALCULATION: 

IEXc = 0.059 ma/ka x O.l45[ka/meal) x 45 meals&ear x 6 vear x 1 .O 
70 kg x 25,550 days 

IEXc = 1.3E-06 mg/kg-day, 

ILCR = 1.3E-06 mg/kg-day x 2.OE+OO (mg/kg-day)-’ = Incremental Lifetime Cancer Risk 

ILCR = 2.6E-06 

EXAMPLE NONCARCINOGENIC CALCULATION (for adult residential exposure): 

IEXnc = 0.059 ma/ka x 0,1451ka/meal) x 45 meals&ear x 6 vear x 1 .O 
70 kg x 2,190 days 

IEXnc = 1.5E-05 mg/kg-day 

HQ = 1.5E-05 mg/kg-day / 2.OE-05 (mg/kg-day) = Hazard Quotient 

HQ = 7.5E-01 
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SELECTION OF EXPOSURE PATHWAYS 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 1 OF 3 



TABLE 1 

SELECTION OF EXPOSURE PATHWAYS 

MCRD PARRIS ISLAND. SOUTH CAROLINA 

PAGE 2 OF 3 

Rationale for Selection or Exclusion 

ol Exposure Pathway 



TABLE 1 

SELECTION OF EXPOSURE PATHWAYS 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 3 OF 3 

Ratiiale for Selection or Exdusim 

of Exposure Pathway 



TABLE 2.1 

OCCURRENCE. OISTRIBUTION AND SELECTION OF CHEMCALS OF POTENT&L CONCERN 

MCRD PARRIS ISLAND. SOUTH CAROLINA 

PAGE 1 OF 2 

do Tlmehame: CunwWFuture 

urn: Sudace SOY 

ute Medium: Swlace sd 

NO BSL 

NO BSL 

NO BSL 

z 

NO BSL 

NO 

NO Em 



TABLE 2.1 

OCCURRENCE. DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

MCRD PARRIS ISLAND. SOUlli CAROLINA 

PAGE 2 OF 2 

‘I 
) 

Ratkmalala (4) 

Notes: 

(1) Mhlmudmaxlmum detected mmtratkn. 

(2) N/A. Relw lo supporting Inlmnation lw background dk~uSSlon. 

Background values derived from statiatil ana~sis. Follow Regknal guidance and pride suppOmng h!OmIaliM. 

(3) USEPA Region II, Risk-Bawd Co”ce”tmtion TaMe, October 1, 1998. (Cancer benchmark valw = lEi16. HI = 0.1) 

(4) RaUonaleCodes Selection Reason: Above ScreerUng Levels (ASL) 

Deletion Reason: lnhequenl Delecllon (IFD) 

Background Levels (BKG) 

No Toxicky lnlormalbn (NTX) 

Essential Nutrlenl (NLJT) 

El&w Screen@ Level (BSL) 

(5) Value for rlaphlhalene. 

(8) vskle lor bivakmt chmnlum. 

(7) OSWER cweenlnp level. 

(6) Vakte for metwk cl-d&de. 

Dehnilbm: WA = Not Applkable 

SQL = Sample GuanUtatbn Liml 

COPC = Chemical of Polenlial Concern 

ARARITBC = ApplkaMe o( Relevant and Appapdate RquiremenVTo Be Considered 

J = Estimated Value 

C = Carcinogenic 

N = Non-Carclqmic 
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OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

MCRD PARRIS ISLAND. SOUTH CAROLINA 

Page10l2 
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TABLE 2.2 

OCCURRENCE. DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Page2012 

DeNtllUons; N/A E Nd Applicable 

SOL = Sample CNanNlalh Llmll 

COPC = Chemical 0, PotenNal Cancer” 

ARAWBC = A,#kaMe 01 Relevant and Appopdate Rquke”wWTo Be Considered 

J = Eslhnaled Value 

c = Cardwgwlk 

N = No”-Ca,dnog& 

EssmNal Nuttienl (NUT) 

Be&, Screening LeveY (BSL) 



TABLE 2.3 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

MCRD PARRIS ISLAND. SOUTH CAROLINA 

Page 1 012 

Cmentr*(lon o~~atimum 1 Frequency I DelecNon 

Madktm: Surlace Sot 

Exposure Medium: Swbce Sdl 

YL?B 

7893-3 2.Bulanane 380 364 ymccl PAlW3-SS-OOBOl l/16 5-10 380 NIA WA WA WA NO MX 

87-W, Acetone 120 J 240 J u,$q PAIM-SS0JB-01 2,6 14-w-J 240 NIA 16000 N FUA NIA NO BSL 

87683 cllkfdolm t J 2 J @kg PAI-W-SS-01 l-01 406 5-10 2 WA em c WA WA NO BSL 
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TABLE 2.3 

WXXJRRENCE. DISTRIEIUTKJN AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

PqwZd2 



1AelE 2.4 

OCCURWNCE. MSTRIBLTDN AN0 8ELECTtON OF CHEWCALl Of POTENTIAL CONCERN 

DIRECT CQNTACT milt QRowJDwATuI 

YcRDPAmut6L4m,6wTlicAR~ 
PAQCIOFI 



TAME 2.4 

OCCURRENCE, DISTRlBUTiON AND SELECTlON OF CHEMCALS OF POTENTlAL CONCERN 

UPECT CONTACT WTR GROWJDWATER 

NCRDPARWJIStAJU2,WUlHCARDllNA 
PAOE2OF2 



TAME 2.2 

OCCURRENCE, USTRIBUTKM AND Select OF CHEMICALS OF POTENTIAL CONCERN 

WECT CONTACT WlH OURFACE WATER 

YCNO PANW6 t&AND. MUTN CARWNI 
PAOeioF2 

YQQ 

07-i Aatom I 3 J 5 1 J IIVI PAl.W-SW-023 1 l/l NAI 3 I WA 1 270(5) 1 NIA 1 NIA 1 No BSL 

!u$vll PAl.o%sW-o14 I 2120 

. . _ __ .._ 
744a2e.03 emium 13 22 



TABLIt 2.9 

OCCURRENCE. MSTRBUTKM AND SELECTION OF CHEMICALS OF WTENML CONCERN 

DIRECT CONTACT WTN SURFACE WATER 

NCR0 PARRlS M-AND. SDUTH CAROLIRA 
PAQEZOF 2 

s92oow ls22s9s7 WA WA WA No NUT, BKQ 

2s9 IS2 m (5) WA WA No IFD 

204 109 9l00 WA WA No BSL 



TABLE 2.5 

OCCURRENCE, DISTRlBUTlOR AND SELECTIOR OF CHEMICALS OF POlENTlAL CONCERN 

MRECT CONTACT Wllld SEMYENT 

YCRD PARRIS ISLAND, SOUTH CAROLINA 

PADElOF2 

(1) (11 
Chamkal Mlnhlum Mklhlum- 

conunb8lbn alJollsor cman- 

YQQ 

7b053 2-Sulmom 

87-861 Acatom 

75.l5.0 CNbalM~ 

37-s3 labfaml 

s 61 I.I@Q PAI#SO-D14-D1 Yl7 

150 J 170 J uylcg PAI.D3-SOQ2S-O1 M 

3 J 40 J u@S PAI-D%SWl4-Dl Ml 

1 J 1 J u@tg PAIOS-SO-DIS-DI 2/21 

VW4 I Toxldly V&IO Flag 

6.37 01 WA 47ODCQO N WA WA No 9SL 

39-m 170 WA 7- N WA WA NO SSL 

6.37 40 WA 750000 N WA WA No OSL 

s-30 t WA mcum c WA WA NO SSL 

l/21 
I 

.UI.-. I-- l I ,.M I t wlc.1 PAlO3-SO-D2241~ 8Rl 1 4. 

WA 1700 Cal WA 1 WA No BSL 

WA SICUJ N WA WA No BSL. IFD 

570 C WA WA NO SSL 

w.r.,*- ,'rs.."".""-" 1 _.- _ .__ , - -. 

Qe.OO.O fv- 
I 11 J 2700 1 ,@ql PAIQMX%?201/ Ml 1 11.1300 2700 WA 23QQUI N WA WA No SSL 

P=-mSI 
72-54-S 4.4’.OW I 40 1 J 1 280 [ ugfagl PAI-DISD.DlUM~ 2/21 1 2.: 

I 
72.~0 4.4’~DDE 45 J 45 J 1 qfkgl PAlOISWl4-Dl 

23 J 23 J u@4cg PAI&?-SBD2S-M IRI 1 1.1 

lD37dS.l Amclor-1254 0.5 250 u@@ PAI-DMiD-D2&Dl 3!21 1 1 

lOSM2.5 Amdm.12SO 45 70 Upno PAl#sDol5-01 

25 J 23 J I#& PAI- 

I-140 290 WA 2700 C WA WA No SSL 

ini I 2.3- 140 45 WA 1900 c WA WA No BSL. IF0 

5D.2p3 4,4’-DDT I 34 1 J 1 34 1 J 1 tgtlql PAIQ5SW2101~ IRI I 2.3-140 34 WA l9m c WA 1 WA 1 No 1 BSL, IF0 

810571-a dpl -14CQ 21 WA woo Cl WA 1 WA No 1 BSL. IF0 

l-40 250 WA 520 C 1 WA 1 WA 1 NO 1 SSL 

2Rf 1 Ii-40 70 WA 320 c WA WA No B3L 

tnt 1.1-1400 2s WA Iwo c WA 1 WA No SSL. IFD 



TABLE 2.6 

OCCURRENCE, MSTRlBUTtON AND SELECTKIN OF CHEMICALS OF POlENllAL CONCERN 

MRECT CONTACT WlM SEDtYENT 

WCRO PARRIS ISLAND. SOUTli CAROLtNA 

PAGEIOF2 

I 0.32 1 1.1 1 1 m@ql PAl03-SO.02bOl~ 7b21 

Det*ctim 

LhtU 

- 
NA 

NA 

0.07 

NA 

NA 

NC. 

NA 

NA 

I.02 - 0.06 

1.12 - O.Sl 

NA 

0.19-l 

I.07 - 0.22 

IBM 

I.11 _ o.sl 

NA 

NA 

0.44 _ 1.1 
- 

e 

U¶UlhW 

-nhp 

32t300 

503 

5.0 

45.9 

2eooo 

105 

0710 

205 

0.35 

13.8 

4570 

1.1 

0.15 

2Kao 

0.62 

6.37 

159 

0.71 
- 

POlen(id 

ARARtTBC 

Vsfw 

Potsnut 

ARARJ-TEC 

sauu 

?UA 

NIA 

N/A 

N/A 

NIA 

NIA 

NIA 

NIA 

WA 

NIA 

WA 

NIA 

NIA 

NIA 

WA 

NIA 

NIA 

NIA 



TABLE 3.1 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

MCAD PARR6 ISLAND. SOUTH CAROLINA 

Chemkzal Chemkzal 

ol ol 

POlelllM POlelllM 

concem concem 

scsnatb Theframe: cutTent/Fuhlre 

1 

idlum: sutlacesdl 

Exposure Medium: Sutfece SoH I 

units AMmalk 

Meet-t 

35% ucLof Maximum 

Nomlel Delecmd 

Deta cotlcetltreHon 

Mexhlunl 

oualHler 

EPC 

Unlis 

4.92 Max W - Test (2) N/A NIA WA 

7137 95% UCL-L w - TIM (1) WA N/A N/A 

11.8 Max W - Tesl(2) N/A N/A N/A 

5916 1 ss%UCL-LI W-Test(l) 1 NIA 1 WA 1 WA 

D 
NOW: 
For non-detects, 112 sampla quanltatlon HmH was usad as a proxy cmmntralkn; tot duplkale sample resulls. tha average vahm was used In he cehxM~~~. 

W - Test Davelopad by Shapiro and Wllk, refer to Slpplemenlal Guidanca to RAGS: Cakulating lhe Conca&afbn Term. OSWER Directive 9295.7a1, May 1992. 

StatlSlks: Max(mt#n Dalactad Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% LICL ol Log-transformed Data (95% UCL-T); Mean al Log-tran~lofmad Dala (Mean;r); 

Meen of Normal Data (Mean-N). 

(1) - Sh@m-WYk W Test lndkates Mat dale Is @normalfy dlstrlbuted. 

(2) - Shspho-Wilk W Tesl was inwr&&a. 

. 
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TABLE 3.2 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Current/Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Site 3 II 

“II, 
) 

Chemical Units Arithmetic 95% UCLof Maximum Maximum 

of Mean Normal Detected Qualifier 

Potential Data Concentration 

Concern 

enzene Ug/L 5.58 (1) 21 

:hlorobenrene w- 32.9 (1) 130 

:hloroforrn UqlL 0.45 (1) 0.3 

,4-Dichlorobenzene u@ 4.38 (1) 10 

-Methylphenol USn 20.1 (1) 73 

Ipha-EtHC WL 0.049 (1) 0.12 

,rsenic W- 10.6 (1) 34.5 

iafium ug/L 357 (1) 854 

on w- 23633 (1). 32600 

tanganese uq/L 391 (1) 708 

haClium a- 2.23 (1) 2.6 

Notes: 

(1) - Not enough samples to calculate an UCL or to perform the Shapiro-Witk W Test. 

EPC Reasonable Maximum Exposure Central Tendency 

Units 

Medium Medium Medium Medium Medium Medium 

EPC EPC EPC EPC EPC EPC 

Value Statistic Rationale Value Statistic Rationale 

Ug/L 21 Max (1) N/A N/A N/A 

WL 130 Max (1) NIA N/A N/A 

w 0.3 Max (1) NIA NtA N/A 

UslL 10 Max (1) N/A N/A N/A 

UdL 18 Max (1) N/A N/A N/A 

u!YL 0.12 Max (1) N/A N/A N/A 

UN- 34.5 Max (1) N/A N/A N/A 

U!#- 654 Max (1) N/A N/A N/A 

uq/L 32600 Max (1) N/A N/A N/A 

ug/L 700 Max (1) N/A N/A N/A 

ug/L 2.6 Max (1) N/A N/A N/A 



TABLE 3.3 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Currant/Future 6 
Chemkal Chemkal Unlts Unlts 

of of I Potential Potential 

Concern Concern 

rsenlc r? r \ 
Iron 

eruo(a)pyrene equivalents 

luminum 

I msncg 
I anadium m9b 

Notes: 

4rlthmetlc 

Mean 

0.113 

13060 

6.44 

t2745 

85% UCLO 

Normal 

Data 

0.267 

16715 

6.45 

15946 

36.9 
- 

1.49 mq/kg 1.49 Max W-Test (1) 

29700 wk3 29700 Mm W-Test (1) 

19.6 w&i 6.45 95% UCL-N W - Test (2) 

26ooO fwh 15946 95% UCL-N W - Test (2) 

I 63.7 mg/kg 63.7 MM 1 W -Test (1) 

- 
f 

1 c 

Maximum 

Detected 

:oncentration 

Maximum 

Qualiiier 

EPC 

Units 

Reasonable Maximum Exposure 

Medium Medium 

I I 

Medium 

EPC EPC EPC 

Value 1 Statistic 1 Rationale 

For non-detects, l/2 sample quantftation limit wes used as a proxy concentration; for duplicate sample results, the average value was used in the calculation. 

W - Test: Developed by Shaplro and Wllk, refer to Supplemental Guldence to RAGS: Calculating the Concentration Term, OSWER Directive 9265.7-961, May 1992. 

Statfstfcs: Maximum Detected Value (MM); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-transformed Data (Mean-T); 

Mean of Normal Data (Mean-N). 

(1) - Shapiro-Wilk W Test was inconclusive. 

(2) - Shapiro-Wilk W Test indicates that data is iognormally distributed. 

- r 
Medium Madlum 

EPC EPC 

Value Statistic 
- - 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

NIA NIA 
- - 

Central Tendency 

Medium 

EPC 

Rationale 

N/A 

N/A 

N/A 

N/A 

N/A 
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TABLE 3.4 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: CurrenVFuture ) - r f 35% UCLO 

Normal 

Data 

Maximum 

Detected 

Zoncentratior 

Maximum 

Qualifier 

EPC Reasonable Maximum Exposure 

Units 

Central Tendency Units Arfthmetlc 

Mean 

Chemical Chemical 

of of 

Potential Potential 

Concern Concern 

Benzo(a)pyrene aqufvafentr ug/L 0.492 0.696 

Bis(2-ethylhexyl)phthalate w 4.65 7 J 

luminum 

i 

ugfl. 5360 66600 

rsenic usn 5.7625 96.1 

Copper USn 9.63 152 

anganase u@- 727250 640 

Iron UglL 1 24459 119999 
< 

Notes: 

For non-detects, ii2 sample quantltation limit was used as a proxy concentration; for duplicate sample results, the average value was used in the calculation. 

W - Test: Developed by Shapiro and Wilk, refer to Supplemental Guidance to RAGS: Calculating the Concentration Term, OSWER Directive 9265.7-961, May 1992. 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-transformed Data (Mean-T); 

Mean of Normal Data (Mean-N). 

(1) - Shapiro-Wilk W Test was inconclusive. 

Undefined 

5.2712 

12940 

13.93 

22.6 

776654 

15563 
- 

( 
1 

I - 

Medium 

EPC 

Value 
- 

0.696 

7 

66699 

96.1 

152 

640 

109cxXt 
- 

Medium 

EPC 

Statistic 
- 

ME3 

Mk3X 

Max 

MW 

Max 

Max 

MSlX 
- 

Medium 

EPC 

Rationale 

W-Test(l) 

W-Test(l) 

W-Test(t) 

W-Test (1) 

W-Test(l) 

W-Test (1) 

W - Test (1) 

Medium 

EPC 

Value 
- 

NIA 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 
- 

Medium 

EPC 

Statistk 
- 

N/A 

NIA 

N/A 

N/A 

NIA 

N/A 

N/A 
- 

Medium 

EPC 

Ratlonafe 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
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TABLE 4 1 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

MCRD PARRIS ISLAND. SOUTH CAROLINA 

eceptor Age: Adulf 

posure Route Parameter 
Parameler Definition Unts RME RME CT CT Intake Equatti 

Cods V&.3 RatiCWl&l Vakre Rslionakd hfodd Nma 

Reference Reference 

CS Chemical caxcanlration m soil mence See Table 3.1 SW Table 3.1 N/A N/A Make (m@q/day) = 

IR-S Ingestion Rate mWv 480 EPA, 1995 N/A NIA CsxIRSxCF3xRxEFxED 

CF3 Conversion Factor 3 Ww 1 OE.05 __ NIA N/A BWxAT 

FI Fractiion Ingested unitless 1 EPA, 1995 N/A N/A 

EF Exposure Frequency days&ear 125 EPA, 1995 NIA N/A 

Exposure Duration 

Averaging Time (Cancer) 

Conversion Factor 3 

Skin Surface Available for Conlad 

CsxCF3.SAxSSAFrDABSxEFxEC 

6W x AT 

6W 

AT-C 

AT-N 

Absorpliwr Factor 

Exposure Frequency 

Exposure Duration 

Body Weight 

Averaging Time (Cancer) 

Averaging Tame (Non-Cancer) 

kg 

days 

days 

70 

25.550 

365 

EPA, 1993 

EPA. 1989 

EPA, 1989 

N/A NIA 

NIA N/A 

N/A NIA 

(1) _ Professional judgement 

(2). Refer to supporting text 

swces: 

EPA, 1969. Risk Assessmenl Guidarw for Superfund Vol 1 Human HeaHh Evaluatiin Manual, Parl A. OERR EPAI540/1-89/002. 

EPA, 1993: Superfwd Standard Default Exposure Factors for tlw Central Tendewy and Reasonable Maximum Exposure.. 

EPA Region 4. 1995. Supplement Guidance to RAGS, Region 4 Bulletiis. Exposure Assessment Human Health Risk Assessment Bulfefiin No 3 
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TABLE 4.2 

VANES USED FOR DAILY INTAKE CALCUlATlONS 

MCRD PARRIS WAND. SOUTH CAROLINA 

CaxIRSxff3xFlrEFxED 
Carve&m Factor 3 

EIW x AT 

Chemkal t?clmmwial h soil ~*--(mo1ko1by)= 

Cmvembn Fada 3 CIXCF~XSAXSSAFXDABS~EF~ED 

!Wn Sthca Available fw Cm&! SW x AT 

N&S: 

(I) - ProfeshMl -orIt 

(2) - Refer to qqmrllng loxi. 

SOWWS: 

EPA Igeg: Risk Awtmaerd (Mdms far Sqdtmd. Vol 1: Humm HeNUt Emhmtiar hwd. Pti A OERR. EPAJ54WldSXXn. 

EPA1993:Supa(LndSladsdDdaullExposuaF~fa~C~T~~R~ Methun Expcmm.. 

EPA Re@n 4,18Bs: SW Guidama la RAGS: Regbn 4 BulbtIm. Expomm Assesmml Humm Heallh Risk Asrwmml Wbfiin No. 3. 



TAME 4.3 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

edium: Groundwater 

urn Madlum: Qnnmdwater 

Exposure Polntz Slte/SWMU 3 - Causeway Landfill 

Receptor Populatkmz Construdion Workers 

Parameter DeRnitlon 

Exposure Fmquency 

Exposure Lhrmtbn See ted for cakmblbn of DAewnt. 

Nder. 

(1) - Refer to supporling text. 

(2) - Prufessional judgement. 

Sourcer: 

EPA, 199S: Risk Assessment Guldence for Supe@md. Vd 1: Human HeaM Evaluetton Manual, Part A. OERR. EPA640/1-99002. 

EPA, 1993 Superfund Standard Defaul Exposure Factors for the Cenfral Tendanq and Reasonabh Madmum Exposure.. 



TABLE 4.4 

VALUES USED FOR DAILY INTAKE CALCULATlONS 

MCRD PARRIS ISLAND. SOUTH CAROLINA 

donmefmme: curlentlFulure 

km SudeceWaler 

xpowre Medkmr Surfece Weter 

SIMSWMJ 3 - Causeway Lendfll 

weptof Populatti constnrc(bn workers 

~&scmtor Am: Add! 

m \ 
ln 

Intake Equalion! 

Model Name 

CW x CR x CF x ET x EF x ED 

BW x AT 

Oermal 

ExposusFrequency 

ED Eqxure Duratbn yeam 1 (1) N/A WA 

BW ebdv We&M kg 70 EPA. 1993 N/A NIA 

AT-C AveragIng The (Center) f-w 25550 EPA 1999 N/A N/A 

AT-N Aweglng The (Non-Cancer) days 365 EPA, 1999 N/A N/A 

DAevenl Absorbed dose per even! mghrQ-event See Texl (2) N/A N/A Detmdly Absorbed Dose @@@‘day) 

SA Skin Swlace AveRable br Contact cm2 2490 (1) NIA N/A DA~~~I~~EV~EF~ED~SA 

EV Evenl Frequency events/day 1 (1) N/A WA = EWrAT 

ET ExposureThe hot&even! s EPA, 1999 N/A N/A 

EF Exposwe Fmquency WsEyeer 21 EPA. 1995 N/A NIA 

ED Exposure Duration years 1 (1) N/A NIA Ses text for cdculalbn d OAevent. 

BW w wefsht kg 70 EPA, 1993 N/A N/A 

AT-C Averaglng Time (Cancer) *ys 25.550 EPA, 1969 NIA N/A 

AT-N AveragIng The (Non-Cancer) dsys 365 EPA. 1999 N/A N/A 

Notes: 

(1) - Professlonel judgement. 

(2) - Refer lo supporllng text. 

SOLIICW: 

EPA, 1989: Rbk Assessment Gukfanm for superfund. vd 1: Human HealIh Evafuatbn Mars& ParI A. OERR. Epwl-m. 

EPA, 1993: Superhnd Standard Dsfaufl Exposure Factors for fhe Cenlnd Tom and Reasonable Maxbnum E-m- 



TABLE 4.5 

VALUES USE0 FOR DAILY INTAKE CALCMLATIONS 

MCRD PARRIS ISLAND. SOUTH CAROLINA 

Pdnt: sn-u 3 - cawe~ny ~mdca 

-bn Futa 3 

E-Fnquay 

Averao!n~ -hs (Cancer) 

-km Far&x 3 

Skh Suiua AvaHabk for Conled 

E-Fw’-w 

Exwaum Dwatkm 

lkllta RME 

Vakra 

50aTabk~3.1 

100 

IBEXIS 

1 

50 

25 

70 

25.550 

9125 

SeeTti3.1 

l.OE-OS 

4100 

1 

SW TaxI 

50 

25 

70 

25so 

9125 

RME 

Rstbnald 

ROf- 

~Tabb3.1 

EPA. 1995 

_- 

EPA. 1995 

($1 

EPA 1995 

EPA 1993 

EPA, 1989 

EPA, 1989 

SW T&b 3.1 

. . 

(1) 

EPA 1995 

(2) 
(1) 

EPA. 1995 

EPA 1993 

EPA 1989 

EPA 198s 

w--judglma. 
(2)-Relub~lnn 

SUWW: 

EPA. I#391 Rtuk Asswsmd Qddmm far s. Vd 1: Hunm HeMh EvlclrHan Ma’& Pr( A OERR. EPA64OIld91W2. 

EPAlsra:S~S(rdrdOdrull~F~~brCCahdTadnyadR eImm8bmMamm~.. 

CT 

VdAi8 

WA 

WA 

WA 

WA 

WA 

WA 

WA 

WA 

WA 

WA 

WA 

WA 

WA 

WA 

WA 

N/A 

WA 

WA 

WA 

CT 

RdC+dd 

Ref- 

WA 

WA 

WA 

WA 

WA 

WA 

NIA 

WA 

WA 

NIA 

WA 

NIA 

WA 

WA 

WA 

WA 

WA 

WA 

WA 

~ei bwww = 
CaxlRSxCF3xRxEFxED 

SWxAT 

:rxCF3xSAxSSAFxDABSxEFxED 

Bw x AT 
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TABLE 4.6 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

MCRO PARRIS ISLAND. SOUTH CAROLINA 

edii: sedimenl 

e Medium: Sedllenl 

e Paint: sile/swMu 3 - Cavseway Landrlll 

I.3 Populatkm: Mail-&name workers 

xposure Route Parameler 
Parameter Oefmition 

Code 

ll-&+ii cs Chemical concentration in soil 

IR-S Ingestion Rate 

CF3 Cmversion Factor 3 

FI Fractiin Ingested 

EF Exposure Frequency 

ED Exposure Ouratim 

BW 6ody weighl 

AT-C Averaging Tie (Cancer) 

AT-N Averaging Tie (Non-Cancer) 

Derma1 cs Chemical concantralion in soil 

CF3 Conversion Factor 3 . 

SA Skin Surface Available for Contacl 

SSAF Soil lo Skin Adherence Factor 

DABS Absorplicm Far&x 

EF Exposure Frequency 

ED Exposure Duration 

BW Body weigh1 

AT-C Averaging Tie (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Unils 

fww 

m&W 

k&w 

unitless 

days/year 

years 

kg 

days 

days 

wh 

kglmg 

ml2 

mglcm2levent 

witless 

days/year 

years 

kg 

days 

days 

RME RME CT CT Intake Equaliinl 

V&0 Rationale/ Value Ralionale/ Model Name 

Reference RefmlllX 

See Table 3.3 See Table 3.3 WA WA Intake (m&j/day) = 

100 EPA, 1995 WA WA 
CsxIRSxCF3xflxEFxEO 

1 .OE-OB -_ N/A N/A BW x AT 

1 EPA, 1935 N/A N/A 

25 (1) WA N/A 

25 EPA, 1995 N/A NIA 

70 EPA 1993 N/A N/A 

25,550 EPA, 1989 NIA NIA 

9125 EPA, 1989 NIA WA 

See Table 3.3 See Table 3.3 N/A NIA Oermally Absorbed Dota (mg/kglday) = 

1 .OE-OB _. N/A WA CsxCF3.SAxSSAFxOABS.EFxEO 

4100 (1) N/A N/A BW x AT 

1 EPA, 1995 WA WA 

See Texl (2) WA N/A 

25 (1) N/A N/A 

25 EPA, 1995 N/A N/A 

70 EPA, 1993 N/A N/A 

25,550 EPA, 1989 N/A N/A 

9,125 EPA, 1989 N/A N/A 

Notes. 

(1) - Professional judgamenl 

(2) _ Refer to supporting 1~x1 

SWVYX 

EPA, 1989: Risk Assessment Guidance for Superfund Vol 1: Human Health Evaluation Manual, Part A OERR. EPA154011 89/002 

EPA, 1993 Superfund Standard Default Exposure Factors for the Cenlral Tendency and Reasonable Maximum Exposure.. 

EPA Region 4.1995’ Supplement Guiiance to RAGS Region 4 Bulleliis Exposure Assessment Human Heallh Risk Assessment Bull&ii No 3 



Scenario Timeframe: Current/Future 

Medium: Surface Water 

Exposure Medium: FinfishIShellfish 

Exposure Point: SitelSWMU 3 - Causeway Landfill 

Receptor Population: Adult Recreational Users 

Receptor Age: Adult 

xposure Routt E 
Ingestion 

L 

Parameter 

Code 

Parameter Definition 

Cfish Chemical Concentration in fish 

IR Fish/shellfish ingestion rate 

FI Fraction ingested from source 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

I - 
I 

I - 

TABLE 4.7 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

“” 

w&i See Table 3 

kg/day 0.054 

unitless 1 

day/year 350 

years 

kg 

days 

30 

70 

25550 

RME 

Rationale/ 
Reference 

See Table 3 

EPA, 1995 

EPA, 1995 

EPA, 1995 

EPA, 1995 

EPA, 1993 

EPA, 1969 

CT 

Value 
\ 

See Table 3 

0.145 

1 

45 

6 

70 

25550 

days 1 10950 1 EPA, 1969 1 2190 EPA, 1969 

Notes: 

(1) - Professional judgement. 

(2) - Refer to supporting text. 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Pan A. OERR. EPA/540/i -691002. 

EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.. 

CT 

Rationale/ 
Reference 

See Table 3 

EPA, 1995 

EPA, 1995 

EPA, 1995 

EPA, 1995 

EPA, 1993 

EPA, 1969 

Intake Equation/ 

Model Name 

Intake (mg/kg/day) = 

Cfish x IR x FI x EF x ED 
BW x AT 
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TABLE 5.1 

NON-CANCER TOXICITY DATA - ORAMERMAL 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Chemknl 

of Potentid 

CMoMn 

Chrwild 

SUbdlrOflk 

DralRtlJ Orsl RfD m IO Damal Adjusted Units PIimMy Combined swms cd f?nJ: Dater cd RID: 

Vllllla Units Adjustment Factor (1) Dens1 Target UncsrtalntylModifyinQ Targel Organ Target Organ (3) 

RfD (2) Oman F&W8 ‘(MWDDPIY) 

Chmnk 3.OE-03 

ChlOlliC 2.OE-02 

Chronk 1 .OE-02 

Chmnk 3.OE-02 

Chmnk 5.oE-03 

2.9~~03 

6.2E-03 

2.OE.03 

2.7E-02 

3.3E-03 

Blood 

LivSr 

LirSr 

LiVer 

CNS 

EPAIII 

IRIS 

IRIS 

EPAIII 

MAST 

11101199 

llrn1lQQ 

111olMt 

iimm9 
07m7 



TABLE 5.1 

NON-CANCER TOXICITY DATA - DRALtDERMAL 

MCRD PARRIS ISLAND. SOUTH CAROLINA 

of Potential 

Dml to Damlal 

Adjurbnent Fador (1) 

SoumsofRfD: Dates of RfD: 

Tagal OWNI (3) 

Chmnk 3.oEM 0.01% 3.oE-08 CNS iRlS IlrnmQ 

chrark 7.oE-05 mm9 15% l.iE-05 mow@9 Liver. mod N/A EPAIII MIA 

VW- Chnmic 7.oE-03 l.Q% 7.oE-05 None reputed IM) MAST 07m7 

Notar; 

(1) - USEPA Ra~lon N. February 26,lWS. 

. (3) Fa IRIS valuea data that IRIS was searched. 

/’ Fa HEAST vduer. pmdde ha date of HEAST. 

I FOR EPAIII. dale ol RBC Table. 

* 
NIA - Nat Applkabk 

0 

c c 
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TABLE 6.1 

CANCER TOXICITY DATA - ORALKIERMAL 

MCRD PARRIS ISLAND. SOUTH CAROLINA 

Chemical Chemical 

of Potential of Potential 

Concern Concern 

Oral to Dermal 

Adjustment 

Factor (1) 

Adjusted Darmal 

Cancer Slopa Factor (2) 

Weight of Evidence/ 

Cancer GuMeline 

Description 

Date (3) 

(MWDDNY) 

Units Source Oral Cancer Slopa Facto! 

3.OE-02 (mglkglday) -’ 

(mglkglday) -’ 

(mglkglday) -’ 

(mglkglday) -’ 

OwWday) -’ 

(n’K#QldaY) -’ 

2.9E-02 97% IRIS 11101199 

N/A N/A N/A 11101199 

1 llOl199 IRIS 82 3.1 E-02 6.1E-03 

Ill ,4Dichlorobenzene HEAST 07197 

N/A 

90% 

65% 

2.4E-02 

N/A I 4-Methylphanol 

Benzofalanthracane 

N/A 

N/A 82 

82 N/A (mglkglday) -’ 

OwNMay) -’ 

(mglkglday) -’ 

OWWW -’ 

WmaWW -’ 

OwWday) -’ 

(mg/kg/day) -’ 

(mglkglday) -’ 

(mglkglday) -’ 

0wW-W) *’ 

OwhVdaY) -’ 

(mglkglday) -’ 

(mglkglday) -’ 

(mglkglday) -’ 

OWWW) -’ 

mWWday) -’ 

N/A 

NIA N/A N/A 82 

82 2.4E+Ol IRIS 

IRIS 82 1.4E-02 19% 7.4E-02 

2.OE-02 31% 6.5E-02 

NIA I 31% N/A 

N/A 31% N/A 

HEAST 07197 

82 

82 

IRIS 11101199 82 

82 II4.4-DOD IRIS 

IRIS 

1 l/O1199 

llrn1199 

11m1199 

1 llOll99 

82 

82 

82 

B2 

IRIS 

IRIS 3.5E-01 I 50% 7.OE-01 

3.5E-01 50% I 7.OE-01 IRIS 11101199 

IRIS 11101199 82 

82 

82 

2.OE+OO 90% 2.2E+OO 

2.OE+OO 90% 2.2E+OO 

1.6E+ol 50% 3.2E+Ol 

IRIS 

IRIS 



TABLE 6.1 

CANCER TOXICITY DATA - ORAUDERMAL 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Chemical 

of Potential 

Concern 

lnomanics 

Aluminum 

Arsank 

Barium 

zapper 

Iron 

anganase 

I @=w 

* 

P 1, allium 

anadlum 

Notes: 

Oral Canner Slope Factor Oral to Dermal 

Adjustrnant 

Factor (1) 

Adjusted Darrnal 

Cancer Slope Factor (2) 

Units Weight of Evktencel 

Canner Guideline 

Descrtption 

Source Date (3) 

(MM/DDi-W) 

NIA 10% N/A OWWay) -’ 

1.5E+66 4fK 3.7E+66 (ma/kg/day) -’ 

N/A 7% N/A (mulkalday) -’ 

N/A NIA N/A 

A IRIS 1 llOll99 

D NIA N/A 

N/A I 30% I N/A 1 (rnulkaldav) -’ 1 N/A I N/A I N/A 

N/A I 15% I N/A I (malkaldav) -’ I N/A I N/A I N/A 

N/A 

N/A 

N/A 

NIA 

4% N/A (mglkgldayj -rr D N/A NfA 

1% N/A (mg/kg/day) -’ C IRIS 11l01lQ9 

15% N/A (mglkglday) -’ N/A N/A N/A 

1% N/A 6ncrlkaldav) -’ N/A N/A NIA 

IRIS = Integrated Risk Information System 

HEAST= Health Effects Assessmant Summary Tables 

(1) - USEPA Reglon IV. February 26,1996. 

(2) - CSFdermal = CSForaWOral to Dermal Adjustment Factor. 

(3) - For IRIS values, provide the date IRIS was searched. 

,For HEAST values, provMe the date of HEAST. 

EPA Group: 

A - Human carcinogen 

Bl - Probable human carcinogen - tndiwtes that limited human data are available 

82 - Probable human carcinogan - indkzates sufftctent evidence in animals and 

inadequate or no evktance in humans 

C - Possible human cardnogen 

D - Not dasstftable as a human cardnogen 

E - Evtdenos of noncardnogentdty 

Weight of Evidence: 

Knownllikely 

Cannot be Deterrntnad 

Not Ltkely 

I’ c, 



TABLE 7.1 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: CurrentiFutura 

dium: Sudace Soil 

ure Mdlum: surface Soil 

oaure Poll-It: SRafSWMU 3 _ causeway Landfill 

eptor Populatiul: constlucnon Wakers 

Chamkxt 

of Potential 

CO”Ce”l 

troll 
(Tota 

Benzo(a)pyrene aquhralents 

II I 

Aluminum 
Anenk 

IWI 

Medium 

EPC 

VSIUB 

mm9 4.92 mglk9 M 

mti9 7137 w9 M 

mm9 11.6 meFn9 M 

m@9 5916 ma/k9 M 

mm9 4.92 -9 M 

me.9 7137 we M 

“-m9 11 .a “we M 

mfl9 5916 -9 M 

(1) SpecWy MeUum-Specific (M) or Rwte-Specffff (R) EPC selected for hazard cafculatlon. 

(2) specify II subchronk. 

tntake 

(Non-Cancer) 

1.2E-05 

1.7E-02 

2.6E-05 

1.4E-02 

1.3E-05 

1.4E-04 

7.1E-06 

1.2E-04 

Intake Reference 

[Non-Cancer) -r Doss (2) 

units 

Reference Reference Reference tiarard 

Dose Units Concentration, Concsntratkm chlotient 

I I 1 1.6E-01 

WWW N/A NIA _. 

mglkgJday N/A 



TABLE 7.2 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND. SOUTH CAROLINA 

(1) Specify Medium-Specific(M) or Routs-Specific (R) EPC salectsd for hazard calcutation 

(2) Specffy H SubchronIc. 



TABLE 7.3 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXtMUM EXPOSURE 

MCRD PARAtS ISLAND, SOUTH CAROLINA 

Timeframe: CurrsrWFutura 

Medium: Groundwater 

posura Medium: Groundwater 

posure Pdnt: Site/SWMU 3 -Causeway Landfftl 

of Potentfat 

1,4-Dlchlorobanzene 

(1) Spectfy Medium-Specific (M) or Rwts-Spscffic (R) EPC selected for hazard CBtCufatlOn. 

(2) Specify if subchronic. 



TABLE 7.4 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

SH#SWMtJ 3 -Causeway Landfill 

Recsptor Poputatlon: Constructton Workers 

(1) Specify Medium-Specific (M) or Route-Specific(R) EPC selected for hazard calculallon. 

(2) specny If subchronk. 



TABLE 7.5 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Tfmaframs: CurrenVFutura 

Exposure Pdnt: Sft&WMU 3. Cswaway Landfll 

Receptor Pqwlatfon: Mahtenance Walkers 

Chemfcal 

of Potentfal 

Concern Value Units Value Units 

lgastbn Benro(a)pyrena equivalents 4.92 mm9 4.92 “we 
Alumfnum 7137 mW9 7137 “we 
Arsenic I 11.6 I “ma 11.6 I mgnc9 

lermat 

Iron 5916 mgrk9 5916 ma/ks 
(Total) 

Bemo(a)pyrens equfvalents 4.92 “m9 4.92 “w9 
Aluminum 

Arswdc 

IKxl 

(1) Spectt Medlwn-SpecMc (M) or Rcule-Speclflc (R) EPC selsctsd lor hazard calcuiatlon 

(2) spectly n submronlc. 

EPC 

Selected 

lor Hazard 

Calcutatlon (1 I 

M 

M 

M 

M 

M 

M 

M 

M 

- 

Intake 1 Intake 

Non-Cancer) (Non-Cancer) 

Relerencs 1 Refaranca 1 Reference 1 

Dose Units Cancentratlon Concentration 

;;;;E, 

Units Unlls 

9.6E-07 NIA N/A NJA . . 



U 3 -Causeway Landfltl 

tanance Wolkars 

TABLE 7.6 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

I Alumltwm 

Arsenic 

s ’ zdlum 

CP > 
(Total) 

29700 29700 

6.45 6.45 mgck9 “w9 
15946 “me 15946 w9 
63.7 mm9 63.7 m9 

(1) Specify Medium-Spsci!ic (M) or R&e-Spacifii (A) EPC saleclad for hazard calculation 

(2) Specify lf subchronic. 

EPC 

Selected 

for Hazard 

Cakuialbn (11 

M 

M 

M 

M 

M 

M 
M 

M 

M 

M 

Intake 

I I 

Intake Rslerencs 

Non-Cancer) (Non-Cancer) Doss (2) 

2.9E-03 w%W 1 .OE+OO 

6.3E-07 “WW~Y 3.OE-04 

1.6E-03 “WW*Y 3.OE-01 

6.2E-06 “W&V&Y 7.OE-03 

I I 
7.6E-07 1 m@,Vday 1 WA 

1 z-04 

1 .of36 

6.4E-05 

2.6E-07 

1 .oE-ol 

1.2E-04 

4.5E.02 

7.OE-05 

I I 
Total Hazard Index AC 

Reference I Refarencd Raferenca I 

Dose Unils ConcantraU Concsntratlon 

~;a:, 

Untts 

wYWW N/A N/A . . 

N/A WA 2.9E.03 

N/A NIA 2.6E-03 

NIA N/A 5.2E-03 

N/A N/A 6.9E-04 

1.2E-02 

N/A WA __ 

N/A NIA 1.2E-03 

NIA N/A 6.3E-03 

N/A NIA 1.4E.03 

1 Ifl ~ &&‘& 1 N/A ( N/A 

36s All Exposure Routes/Pathways 



) 

TABLE ?.I 

Medbn: FhdbWSti 

Poke s-3-camawqLmdliR 

Popuhlbn: AdulR-Uwn 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MCRO PARRIS ISIANO, SOWH CAROLUJA 

OOE 0.045 morro 0.045 monco M 

WEpax& O.OUl95 monc9 0.00095 fww M 
0.088 m@o 0.088 monco M 

Amdor1254 0.059 monco 0.059 wW Y 

7.2E5? m@#dny 5.oE45 wW* NA NA 1.4EM 

3.3Eo5 mg4tgMey NIA ME-Y NA NA __ 

4.4Eo5 lngnww 

I I 

2.oEo5 

I-I 

NA 

I 

(I) Specwv Mdkm-Spedlk (M) a Rout- (R) EPC sobdad for bud cakuldm 

(2) specnvr- 



TABLE 7.9 

CALCULATION OF NON-CANCER HAu\RDS 

SITE-SPEClFlC EXPOSLJRE CONCENTRATlONS 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

ChamlWl 

dPotaltial 

ConaWn 

MlYdlwl 

EPC 

VdlH 

Medhm 

EPC 

units 

RWIO 

EPC 

V&b 

ROlltO 

EPC 

UlIilS 

EPC 

Ssbded 

fortwrd 

ODE 0.045 ww 0.045 ww R 

H- Epoxb 0.00095 wh 0.00095 WN R 

mrny 0.065 wm 0.060 mtio R 

&udm1254 0.059 monco 0.059 monco R 

(1) tQmlfy Medhm-SpedCct (M) or ROM- (R] EPC aebdad (a hazard cskulatii. 

(2) s&fYlf- 



TABLE 7.9 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXMUM EXPOSURE - WXlMUM CONCENTRATIONS 

MCRO PARRIS ISLANO. SOUTH CAROLINA 

!bdhlellusvfsm w&r 

Medium: FMshlSMsh 

Point Sa&wu 3 - cansway Landfill 

Paprltibn: Adull Recrealbnal Users 

(1) Specily MedlmSpedlic [M) of RoulaSpaciTi (R) EPC soleded la hwmd calculation 

(2) spe*fyifsubchronic. 



TABLE 7.10 

CALCULATION OF NON-CANCER HAZAROS 

REASONABLE MAXMJM EXPOSURE -AVERAGE CONCENTRATION 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

(1) Specify Medium-Specify: or Roule-Spacifw: (R) EPC s&&d for hazard calculation. 

(2) spacny il subbnani. 



TABLE 7.11 

CALCULATION OF NON-CANCER HAZARDS 

SlTf5SPEClFlC EXPOSURE ASSUMPTIONS - MbXlMUhl CONCENTRATIONS 

MCRO PARRIS ISLAND, SOUTH CAROLINA 

Timeframe: CwenUFuturs 

sedinlenusufam w&r 

pasum Msdii: FiishfShsMsh 

posws Point: Siielswu 3 - caneway Landfill 

or Population: Adufl RacrdbnaI Users 

of Poltwdid 

(I) Specify Medium-Specific (M) or Route-Spscifc (R) EPC seleded for hazard calculation 

(2) specity if rubdlronic. 



TABLE 7.12 

CALCULATION OF NON-CANCER HAZARDS 

SITE-SPECIFIC EXPOSURE ASSUMPTlONS -AVERAGE CONCENTRATlONS 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Timeframe: CvrenWFutun 

Sediment/Surface Wabf 

Medium: Finfiiilfish 

posum Point: sne.fSwu 3 - cowaway Landlill 

M P~~~lalii: Mull Reaualkmal Users 

gamma-chbrdmm 

(1) Specify Medium-Spacif~ (M) or Routa-Spacific (R) EPC ssleded for hazard calculation 

(2) specity if subchronic. 



TABLE 6.1 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Sfte/SWMU 3 - Causeway Landfill 

eceptor Population: Constructton Workers 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Medium Medium 

EPC EPC 

Value Units 

IngeStiOfl 

Dermal 

f?enzo(a)pyrene equivalents 4.92 w’h 

Aluminum 7137 mdk3 

Arsenic 11.6 mwk3 

Iron 5916 msn(g 
(Total) 

Eenzo(a)pyrene equivalents 4.92 wwl 

Aluminum 7137 wwl 

Arsenic 11.6 mg/kg 

Iron 5916 m%l 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Route 

EPC 

Value 

Route EPC Selec 

EPC for Risk 

Units Calculation 

4.92 w3w M 

7137 w&l M 

11.6 mslks M 

5916 mg/kg M 

4.92 ms/ks M 

7137 m&g M 

11.8 m&g M 

5916 Wkg M 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Skqf 

Factor 

?.7E-07 

2.4E-04 

4.OE-07 

2.OE-04 

f.BE-07 

2.OE-06 

1 .OE-07 

1.7E-06 

7.3EtOO 

N/A 

15E+O6 

IUIA 

2.4E+Ol 

N/A 

3.7E+rI6 

N/A 

I I 
Total Risk Across All Expose 

Cancer Slope 

Factor Units 

Cancer 

Risk 

4.z. bw%Wv) -I 1 

r Routes/Pathways 1 
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TABLE 6.2 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Site/SWMU 3 - Causeway Landfill 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route EPC Selected intake Intake Cancer Slope Cancer Slope Cancer 

EPC for Risk (Cancer) (Cancer) Factor Factor Unfts Risk 

Unfts Calculatfon (1) Units 

gestion 

ermal 

Benzo(a)pyrene equivalents 1.49 m*g 1.49 mS/kg M 64E-09 WWW 7.3E+OO bWks/day) -I 6.1E-06 

Aluminum 29700 m9W 29700 @kg M ‘.7E-04 WW-W N/A OWWday) -1 N/A 

Arsenic El.45 m9W 0.45 w’kg M 4.6E-06 ms/ks/dw 15E+OCI OTYW~Y) -1 7.1 E-06 
Iron 15948 m9h 15946 mm M 9.OE-05 WWW N/A PwWdw) -1 N/A 

Vanadium 63.7 rfw%l 63.7 mg/kg M 3.6E-07 @W&Y N/A oww@Y) -1 NIA 

(Total) ‘.3E-07 

Benzo(a)pyrene equivalents 1.49 mg’kg 1.49 ws M 9.3E-09 Wks/day 2.4E+Ot bwzO@day) -I 2.2&07 

Aluminum 29700 mg/kg 29700 ms/ks M 1.4E-06 WWday N/A (mg/kq/dayk -1 N/A 

Arsenic 6.45 mg/kg 6.45 mg/kg M ‘.2E-06 mglkdday 3.7E+OO (wWW) -1 4.5E-06 

Iron 15946 mg/kg 1594s mW3 M 7.7E-07 mg/Wday 1\uA OWWday) -1 N/A 

Vanadium 63.7 mg/kg 63.7 wk3 M 3.1 E-09 ms/Wdav N/A OwWday) -I N/A 
(Total) 2.6E-07 

T-.-l n:-,. A __^^^ AI, I- ..^^ ^ .._^ n,...r,...m,.*...,.., II 1 nC .-.T 
IvIa “Ian PvA”DD nu crpJa”ltr n”“~r;a!raanTay~ , -t.vc-“I 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 



TABLE 8.3 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

cenario Timeframe: CurrenVFuture 

E edium: Groundwater 

Exposure Medium: Groundwater 

xposure Point. SiteISWMU 3 - Causeway Landfill 

aceptor Population: Construction Workers 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 

EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Units Calculation (I) Units 

)ermal Benzene 

Chlorobanzene 

Chloroform 

1,4-Dichlorcbenzene 

4Methylphenol 

alpha-BHC 

Arsenic 

Barlum 

Iron 

Manganese 

Thallium 

21 USn 
130 W- 
0.3 UN- 
10 UgR 
15 fJg/L 

0.12 u& 
34.5 KC- 
054 ug/L 

32600 usn 
708 ug/L 
2.6 ug/L 

(Total) 

(1) Specify MedIumSpecific (M) or Route-Specific (R) EPC selected for risk caldulation. 



TABLE 8.4 

CALCULATtON OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND. SOUTH CAROLINA 

Timeframe: CurrenVFuture 

Surface Water 

Receptor Age: Adult 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Medium Medium 

EPC EPC 

Value Unns 

Route 

EPC 

Value 

Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 

EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Units Calculation (1) Units 

gestiin Benzo(a)pyrene equivalents 0.896 W 0.896 USn M 8.4E-10 Wksldav 7.3E+OO @xYWday) -l 6.1 E-09 

Bis(2-ethylhexyl)phthalate 7 USn 7 u& M 6.6E-09 n-%v’WdaY 1.4E-02 PwWW -l 9.2E-11 

Aluminum mwo UW ae6oil ug/L M 8.3E-05 WWW NIA owWday) -1 NM 
Arsenic 96.1 W- 96.1 UgR M B.OE-08 WkWY 1.5E+OO OWW-Jav) -I 1.4E-07 

Iron 1OOOOO w 1OOOOO USn M 9.4E-05 WWW NIA @WWday) -1 N/A 

Manganese 840 W- I340 W M 7,9E-07 WWdaY N/A p-@Wday) -l N/A 

(Total) 1.4E-07 

ermal Benzo(a)pyrene equivalents 0.896 UC& 0.896 W- M 4.2E-07 Wkg/daY 2.4E+Ol @WWday) -l 9.9E-06 

Bis(2-ethylhexyl)phthalate 7 USn 7 USn M 2.4E-07 WWdaY 7.4E-02 Ordkdday) -I l.BE-08 

Aluminum 88600 ug/L 68600 u4/L M 2.1 E-05 mslks/day NIA (mglkglday) -1 NIA 

Arsenic 96.1 w 96.1 W- M 2.2E-08 mglkgl~y 3.7EtOO WWW-W) -I 8.2E-08 

Iron 100000 UgR 100000 USn M 2.3E-05 W&W N/A mWW) -l NM 
Manganese 840 w- 840 W- M 2.OE-07 WWW N/A Omiv’WW) -l N/A 

(Total) 1 .OE-O5 

Total Risk Across All Exposure Routes/Pathways 

(I) Specify Medium-Specific (M) or Route-Sp@fic (R) EPC selected for risk calculation. 

c 



Exposure 

Route 

SitelSWMU 3 - Causeway Landfill 

Receptor Populatii: Maintenance Workers 

TABLE 6.5 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

I 

tgestion IBenzo(a)pyrene equivalents 

lermal 

Aluminum 

Arsenic 

Iron 

(Total 

Benzo(a)pyrene equivalents 

Aluminum 

Arsenic 

Iron 

(Total 

- 

I 

1) 

f 1) - 

Medium Medium 

EPC EPC 

Value Units 

4.92 mglk9 
7137 mg/kg 
11.6 m@W 
5916 WLl 

4.92 ~~9 
7137 mslks 
11.6 mgnc9 
5916 ms/ks 

1 - 
I 

f - 
(I) Specify Medium-Specifk (M) or Route-Specific (R) EPC selected for risk calculation. 

Route 

EPC 

Value 

4.92 

7137 

li.6 

5916 

4.92 

7137 

11.6 

5916 

- 
I 

f - 

EPC Selectee 

for Risk 

Calculation (1 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(Cancer) 

3.4E-07 

5.OE-04 

6.2E-07 

4. I E-04 

1.6E-06 

2.OE-05 

1 .OE-06 

1.7E-05 

- 
I 

f - 

Intake 

(Cancer) 

Units 

Cancer Slope Cancer Slope 

Factor Factor Units 

=%dkg/daY 7.3E+OO 

Wkgldw N/A 

W#-W 1 SE+00 

W&WY N/A 

2.4E+Ol OWWW -I 
NIA bw’W-Jw) -1 

3.7E+OO bwWday) - 1 
NIA OwWW -l 

L 
Total Risk Across AII txposure Houtevratnways 

Cancer 

Risk 

2.5E-06 

NIA 

1.2E-06 

N/A 

3.7E-06 

4.3E-05 

N/A 

3.7E-06 

N/A 

4.7E-05 

5.1E-05 



TABLE 6.6 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Stte/SWMU 3 - Causeway Landfill 

Exposure L Route 

r 
tngestlon 

rmal 

I- 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

Benzo(a)pyrene equivalents 

Atuminum 

Arsenic 

Iron 

Vanadium 

Benzo(a)pyrene equivalents 

Aluminum 

Arsenic 

Iron 

Vanadium 

1.49 

29700 

0.45 

15946 

63.7 

Medium 

EPC 

Untts 

Route 

EPC 

Value 

msnC9 1.49 

w&I 29796 

mq/kg 6.45 

WMI 15946 

mslks 63.7 

m#Ml 1.49 

w% 29799 

wml 6.45 

m&t 15946 

63.7 

Route EPC Selectee -L EPC for Risk 

units Calculation (1 

Intake 

(Cancer) 

5.2E-06 

1 .OE-03 

3.OE-07 

5.6E-04 

2.2E-06 

2.6E-07 

4.3E-05 

3.6E-07 

2.3E-05 

9.1 E-06 

I Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

7.3E+90 

N/A 

‘.5E+69 

N/A 

NIA 

WxVWday) -I 
OwWday) -I 
O’wWW) -1 
mww~Y) -1 

bWWday) -1 

2.4E+Ol @wWday) -1 

N/A @WWW) -1 
3.7EtOO hWk@day) _ 1 

N/A O’wWdav) -1 

N/A @wWW -l 

Total Risk Across All Expos Routes/Pathways 

- 

I Cancer 

Risk 

3.6E-07 

NIA 

4.4E-07 

N/A 

WA 

6.2607 

6.5E-06 

N/A 

1.3E-06 

N/A 

N/A 

7.9E-06 

6.7E-06 

(1) Specify MedkrmSpecifii (M) or Route-Spectfii (R) EPC selected for risk calculation. 

I I 



canario Timaframe: CurreWFutura 

SitelSVVMU 3 - Causeway Landfill 

EXpOSUt-@ 

Routa 

Ch6fllkal 

of Potantial 

ConCem 

Medium 

EPC 

Value 

Medium 

EPC 

UflitS 

Dieldrin o.ooo99 msnco 

DDE 0.045 mgncs 

Heptachlor Epoxide o.ooo95 me 

M=w 0.066 msncs 

Arodor 1254 0.059 mgncg 

l-low 

TABLE 0.7 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EKPOSURE 

MCRD PARRIS ISLAND. SOUTH CAROLINA 

Route 

EPC 

Value 

Route EPC Sale& 

EPC fur Risk 

Units Cabc&tion (1 

I 

o.ooo99 1 ws 

0.045 mencs 

0.00095 msncs 

0.066 menca 

0.059 msnca’ 

Units 

3.lE-07 1 .BE+Ol OWWw) -’ 5.OE-06 

1.4E-05 

3.OE-07 

2.1 E-05 

3.4E-01 

9.lE+OO 

N/A 

4.9E-09 

2.7E-09 

NA 

1.9E-05 

I 

mgnCglday 

I 

2.OE+OO 

I 

(1) spedtv~iwnspedfic (M) or Roule-Spacifii (R) EPC sale&d for risk calculation. 



TABLE 0.9 

CALCULATION OF CANCER RISKS 

SITE-SPECIFIC EXPOSURE CONCENTRATIONS 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

cenario mb3frafne: cunenwutue 

EXpCJSU~ 

Route 

Chemical Medium Medium Route Route EPC Selected 

of Potential EPC EPC EPC EPC for Risk 

Concern Value Units Value Units Calculation (1) 

Intake 

(Cancer) 

Intake 

(Car=4 

Units 

Cancer Slope Cancer Slope Cancer 

Factor Factor Units Risk 

Oiefdrin 

DDE 

Heptachlor Epoxide 

wry 

Aroclor 1234 

R 2.1E-08 WIW~Y 1 .BE+Ol owww -’ 3.4E-07 

R ME-07 mencgldey 3.4E-01 owwday) -1 3.3E-07 

R Z.lE-09 mglkglday O.lE+OO CWW-W -’ 1.9E-07 

R 1.4E-03 WWdw N/A OWWdw~ -’ NA 

R 1.3E-09 mgncglday 2.OE+OO Ow#WJay) -l 2.6E-06 

3.5E-08 

(1) Spedfy Medium-Specifk (M) or Route-Specific (R) EPC selected for risk calculation. 

4 II f II 



TABLE 8.9 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE - MAXIMUM CONCENTRATIONS 

MCRO PARRIS ISLAND. SOUTH CAROLINA 

Scenario Tlmdmme: CurmnUFutum 

Medium: SedimenVSurface Water 

Exposum Medium: Fintish/Shdlfish 

Exposure Point: Sb6WMU 3 - Causeway LandF#l 

Receptor Population: Adult Recmational Users 

Recwtor Age: Adult 

gamma-chlordana 

(1) Specify Medium-Speciftt (M) or Route-Specifc (R) EPC selected for risk calculation. 



TABLE 8.10 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE -AVERAGE CONCENTRATIONS 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

: SedimenVSutfaca Water 

um Medium: FWiih/Sheitfiih 

Poht SiWSwMU 3 - Causeway Landfill 

Pqnrlation: Adult R-tbrml Users 

gamma-chlordane 

(1) Specify MediumSpecifk (M) or Route-Specific (R) EPC selected for risk calculation. 

I II, f 



TABLE 13.11 

CALCULATION OF CANCER RISKS 

SITE-SPECIFIC EXPOSURE ASSUMPTIONS - MAXIMUM CONCENTRATIONS 

MCRD PARRIS ISLAND. SOUTH CAROLINA 

narb Timeframe: CurmnVFutum 

edkrm: Sediment/Surface Water 

urn Medium: FinfiihIShellfish 

sum Point: SiSWMU 3 - Causeway Landfill 

ptor Poputatbn: Adult Reauatbnal Users 

otor Aoe: Mull 

of Potential 

gamma-chlordrne 

(1) Specify Medium-SpsdCc (M) or Route-Spcifii (R) EPC selected for risk calculatbn. 



TABLE 8.12 

CALCULATION OF CANCER RISKS 

SITE-SPECIFIC EXPOSURE ASSUMPTIONS - AVERAGE CONCENTRATIONS 

&RD PARRIS ISLAND. SOUTH CAROLINA 

rb lheframe: Cunwt/Futum 

Medlurn: SedlmenUSurface Water 

Exposum Medium: Finfiih/Shellfish 

Exposum Point SildSWMU 3 - Causeway Landtti 

Receptor Popdatbn: AddI Recmatkwtal Users 

of Potential 

gammachbxdans 

(I) Specify Medium-Specific (M) or Route-Specific (R) EPC sekded for risk calculation. 

e, c ‘II, 



TABLE 9.i 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS 

REASONABLE MAXIMUM EXPOSURE 
MCRD PARRIS ISLAND. SOUTH CAROLINA 

do Timeframe: CurrenVFulure 
to, Population: ConslNCli workers I 

Ir(N1 
(Tota 

G,CWdWEtt91 Site/SWMU 3. Causeway Landfill Benzene 

hlorolorm 
4.Ditilordxnzene 
Melhyl@k?nd 
pht3-WC 
EfSllC 
adirm 

I I 
on . . . . 1 l.ZE-02 1 .ZE-02 

I . . . I CNS , I I , AC.“, I , dtz.l-0 

Chemical 
I 

. 1.5E-02 
Z.lE-11 2.4E-05 

. . 4.OE-16 ME-1 1 
. CNS 9.95-w 

. . 7.6E-09 

. . %OE-09 Skin 4.6E-03 4.6E-03 
. . cvs 2.9E-03 2.9E-03 

l.SE-02 
2.4E-05 
3.9E-11 
9,9E.o4 

Non-Carcincgenlc Hazard Ouollenl 

. ,-- I- . .-- IL 

. . . . . . Thallium Liver. Blood . . 4.lE-03 4.lE03 

(Total) - - 1 4.OE.@S 1 4.OE-09 (TOW . . 1 5.6E-02 1 5.6E-02 
_*I-..^. I c^*i...^“l lCita,Cu.mll I 2. f-~,,em”.a” I ~nlltillIlfl~nm,.,n”,onr, arnhdP”,s I R IF-Or7 I f 2.2E-07 , Z.BE-07 ,,Benzo(a)wreneetluivdenlS , N/A i . . . 

E!JpOSM 
Rot&s Total 

1 SE-02 
lSE-01 
4.9E-02 

2.2E-01 
26E-03 

.--~~ Surface Water Site/SWMU 3. Causeway landlill Benzo(a)pyrene equivalents 

Total Risk Acr~~s[Grwndwalerl 

Total Risk Across[S&rTV%ll 

Total Risk Acros$?urlace Waler] 

Total Risk Across All Media and All Expmure Routes 



ediment 

EXpOSUW 

Medium 

Surface Soil 

TABLE 9 2 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP0 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND. SOUTH CAROLINA 

Cacinagenii Risk 

n 

(Total) 

mo(a)pyrene equivalents 

_- -_ -- _- 

3.7E06 -- 4.7E-05 5.1E-05 

3.6E-07 __ 6.5E-C6 6.9E-C6 

anadium -- _- -- 

(Total) 6.2E-07 __ 7.9E-06 

Total Risk Aaors[Soil] 

Total Risk Across(Sediment] 

Total Risk Across All Media and All Exposure Router 

__ 

6.7E-06 

5.lE-05 

6.7Ea 

5.9E.06 

3ruo(a)pyrene equivalents 

umh 

3a-k 

xl 

(Total, 

mzo(a)pymne equlvahts 

uminbm 

?3enlc 

xl 

lnadii 

(Total, 

Primary 

Taqet Organ 

NIA 

CNS 

Skit 

LivW 

NIA 

CNS 

Skin 

Liver 

None reported 

Non-Carcinogenic Hazard Quotient 

_- _- 

1.4E-03 -- 

7.7E03 - - 

3x03 -- 

13E-02 -- 

-- __ 

29EJJ3 -- 

26E-03 -- 

5.2EJJ3 _ - 

6.9E.04 -- 

1.2E-02 . -- 

Total Hazard Index Across All Media and All Exposure Routes 1 6.4E02 

II 

ci .Il (; II 



TABLE 9.3 

SUMMARY OF RECEPTOR RISKS AND HAi!ARDS FOR COP0 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

pftmw 
rarOa or01 

Liver 

N/A 

LIVU 

CNS 

mnule. Ch 

IngeltiCH 

- 
1.4E-02 

__ 

2.4E-01 

1.6E-01 

Z.ZE+W 

Z.BE*M) 

-_ 

-. 

__ 

__ 

6.OE-02 

._ 

_. 

1 .ZE*Ol 

._ 

4.oE+oa 

1.oE-01 

1.4E+OO 

EXpBWO 

Rwtss Tot 

1.4EM 

__ 

2.4E-01 

1.6EOl 

Z.ZE+OO 

z.(IE+m 

__ 
_- 
__ 
__ 
__ 

__ 
-- 
-. 
__ 
__ 

.- 

3.7E05 

5.oE.a5 -_ 
_- 
__ 
__ 
__ 
_- 
__ 
__ 
-- 
__ 
__ 
-_ 
_- 

-_ 
_. 
_- 
__ 
__ 
__ 
-_ 
-_ 
__ 
-- 
__ 
_- 

N/A 

N/A 

N/A 

N/A 

WA 

N/A 

WA 

vnnum. CN 

N/A 

Skh 

QiTlUi 

CNS 

7.1E04 

2.6EJm 

4.4E.06 

2.7Ea 

4.4E-06 

l.lE05 

4.9E.06 

2.1EJJ4 

5.9E05 

7.6E.04 

_- 
__ 

1 .BE03 
- 

l.BEJJ5 

1.9E-03 

6.3E07 

1.7E-05 

3.7E08 

5.5E-05 

2.6E-05 

2.4E05 

1.2EQS 

4.7E.05 

.- 
__ 

__ 
__ 
_- 
__ 
__ 
-- 
__ 
__ 
.- 
_- 
__ 
__ 

0.00 

0.00 

0.W 

0.00 

0.06 

0.00 

0.00 

12.22 

0.00 

4.03 

0.10 

1.39 

17.66 

-_ 

-_ 

-. 

_- 

5 lEd2 

__ 

._ 

14Eall 

._ 

2 4E.01 

8.4E03 

5.lE.01 

__ 
__ 
_- 
_- 
._ 
__ 
_- 
__ 
__ 
__ 
__ 
__ 

1 BE+01 

_- 

_- 

__ 

__ 

5 lEa2 

._ 

._ 

1.4E+OO 

__ 

2.4E.01 

6.4EU3 

5.1E01 

__ 
__ 
_. 
__ 
__ 
-. 
__ 
_- 
__ 
__ 
-_ 
__ 

__ 
__ 
__ 
__ 
__ 
__ 
-_ 
_- 
_- 
__ 
-- 
__ 

N/A 

WA 

N/A 

N/A 

NIA 

N/A 

N/A 

-. CN! 

WA 

Skkl 

GI Tnd 

CNS 

2.2E+CQ 



TABLE 9.4 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

SITE-SPECIFIC EXPOSURES 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Recap(a Popcbtlcm: Adult R-timal Usen 

IngsSUOll 

- 
3.4E.67 

3.3E.07 

1.9&07 

-_ 

2.6EoB 

3.5E.06 

4.9E-65 

l.BE-07 

3.oEJJ7 

idEXl6 

3.0E-67 

r.3E-07 

3.4E07 

1.4E.05 

4.oE.m 

5.4E-05 

-_ 

-_ 

1.3E-04 

l.lE-06 

1.3E-07 

4.3E-Q6 

1.2Ea 

2.6E-67 

3.6E-06 

1.6E-06 

1.6Eu3 

6.5E-07 

3.20X 

-_ 

-_ 

1.4E.05 

Detlnfd 

- 
._ 

-_ 

-_ 

__ 

._ 

__ 

__ 

__ 

__ 

__ 

-_ 

-_ 

-_ 

__ 

-- 

__ 

__ 

__ 

- 
__ -_ 

-_ . . 

__ -- 

__ -- 

_- -_ 

__ -_ 

__ __ 

__ _- 

-- -_ 

__ __ 

__ Cm 

__ _- 

- 

carclnogsnic Risk 

Eqnwm 

Routes Totd 

3.4E-67 

3.3E.67 

1.9E-67 

__ 

2.6E-C4 

3.5E-66 

4.9EQs 

1.6E-67 

3.oEo7 

1.6E-06 

3oEo7 

7.3E41 

3.4E-67 

1.4E.65 

4.6E-66 

5.4E-M 

-- 

__ 
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TABLE 10.1 

RISK ASSESSMENT SUMMARY 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 



TABLE 10.2 

RISK ASSESSMENT SUMMARY 

SITE-SPECIFIC EXPOSURES 

MCRD PARRIS ISLAND. SCUTH CAROLINA 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION III 

1650 Arch St 
Philadelphia, Pennsylvania 19103 

SUBJECT: Risk-Based Concentration Table DATE: 4/12/1999 

FROM: Jennifer Hubbard, Toxicologist 
Super-fund Technical Support Section (3HS41) 

TO: RBC Table Users 

Attached is the EPA Region JII Risk-Based Concentration (RBC) Table, which we 
prepare and post periodically for all interested parties. 

IMPORTANT NOTES: To make the RBC Table more accessible and to minimize paper 
usage, it is now primarily availablethrough the Internet. The address is 
http://www.epa.gov/reg3hwmd/risk/riskmenu.htm. The Table is available in both Lotus 
and Excel as “self-extracting” files. These files should be downloaded and then processed 
with your computer’s “run” function. The files can then be viewed in Lotus or Excel. 
Jf you have technical questions about the toxicological or risk assessment aspects of the 
RBCs, please contact Jennifer Hubbard at 215-814-3328 or 
hubbard,jennifer@epamail.epa.gov. Other questions can be addressed to Vanessa Sizer or 
Ten-i Fields at 215-8 14-304 1. You-can also consult the Frequently Asked Questions, 
below. 

1 

CONTENTS, USES, AND LlMlTATIONS OF THE RBC TABLE 

The RBC Table contains Reference Doses (RfDs) and Cancer Slope Factors (CSFs) for 
400-500 chemicals. These toxicity factors have been combined with “standard” exposure 
scenarios to calculate RBCs--chemical concentrations corresponding to fixed levels of risk (i.e., a 
Hazard Quotient (HQ) of 1, or lifetime cancer risk of lE-6, whichever occurs at a lower 
concentration) in water, air, fish tissue, and soil. 

The Region III toxicologists use RBCs to screen sites not yet on the NPL, respond rapidly 
to citizen inquiries, and spot-check formal baseline risk assessments. The primary use of RBCs 
is for chemical screening during baseliiie risk assessment (see EPA Regional Guidance 
EPA/903/R-93-001, “Selecting Exposure Routes and Contaminants of Concern by Risk-Based 
Screening”). The exposure equations come from EPA’s Risk Assessment Guidance for 
Sunerfund (RAGS), while the exposure factors are those recommended in RAGS or 
supplemental guidance from the Superfund program. The attached technical background 
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document provides specific equations and assumptions. Simply put, RBCs are like risk 
assessments run in reverse. For a single contaminant in a single medium, under standard default 
exposure assumptions, the RBC corresponds to the target risk or hazard quotient. 

RBCs also have several important limitations. Specifically excluded from consideration 
are (1) transfers from soil to air and groundwater, 2) cumulative risk from multiple contaminants 
or media, and (3) dermal risk. Additionally, the risks for inhalation of vapors from water are 
based on a very simple model, whereas detailed risk assessments may use more detailed 
showering models. Also, the toxicity information in the Table has been assembled by hand and 
(despite extensive checking and years of use) may contain errors. It’s advisable to cross-check 
before relying on any RfDs or CSFs in the Table. If you note any errors, please let us know. 

It is important to note that this Table uses inhalation RfDs and CSFs rather than RfCs and 
inhalation unit cancer risks. This is because the latter factors incorporate exposure assumptions 
and therefore can only be used for one exposure scenario. Because risk assessors need to 
evaluate risks for many types of scenarios, the factors have been converted to the more traditional 
RfDs and CSFs. Unless otherwise indicated in the toxic@factor source, the assumption is that 
RfCs and unit risks should be adjusted by a 7~&&&ram body weight and a 20 m3/day inhalation 
rate to generate the RfDs and CSFs. 

Many users want to know if the RBCs can be used as valid no-action levels or cleanup 
levels, especially for soils. The answer is a bit complex. First, it is important to realize that & 
RBC Table does not constitute regulation or guidance. and should not be viewed as a substitute 
for a site-suecific risk assessment. For sites where: 

1. A single medium is contaminated; 

2. A single contaminant contributes nearly all the health risk; 

3. Volatilization, leaching, dermal contact, and other pathways not included in the 
RBCs are not expected to be significant; 

4. The exposure scenarios and assumptions used in the RBC table are appropriate for 
the site; 

5. The fixed risk levels used in the RBC table are appropriate for the site; and 

6. Risk to ecological receptors is not expected to be significant; 

the RBCs would probably be protective as no-action levels or cleanup goals. However, to the 
extent that a site deviates from this description, as most do, the RBCs would not necessarily be 
appropriate. 

To summarize, the Table should generallv not be used to set cleanun or no-action levels 
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at CERCLA sites or RCRA Corrective Action sites. to substitute for EPA guidance for nrenaring 
baseline risk assessments. or to determine if a waste is hazardous under RCRA. 

SPECIAL NOTES 

The RBC Table was originally developed by Roy L. Smith, Ph.D., for use by risk 
assessors in the Region IU Superfund program. Dr. Smith is no longer with Region III, and the 
Table continues to evolve. You may notice some modifications of formatting and conventions 
used in the Table. 

For instance, besides formatting, the following changes are noteworthy: 

. As usual, updated toxicity factors have been used wherever available. However, because 
IRIS and provisional values are updated more frequently than the RBC Table, RBC Table 
users are ultimately responsible for obtaining the most up-to-date values. The RBC Table 
is provided as a convenience, but toxicity factors are compiled from the original sources 
and it is those original sources that should serve as the definitive reference. 

. Certain outdated and withdrawn numbers have been removed from the Table. 

. 

Changes to the table have been marked with asterisks (**). Changes may involve a 
corrected CAS number or a correction in the VOC status, or they may reflect changes of 
RfDs and CSFs on IRIS. 

RBCs are no longer rounded to lE6 ppm. For certain low-toxicity chemicals, the RBCs 
exceed possible concentrations at the target risks. In such cases, Dr. Smith rounded these 
numbers to the highest possible concentration, or lE6 ppm. The rounding has been 
discontinued so that Table users can adjust the RB& to a different target risk whenever 
necessary. For example, when screening chemicals at a target HQ of 0.1, 
noncarcinogenic RBCs may simply be divided by 10. Such scaling is not possible when 
RBCs are rounded. 

This Table was originally compiled to assist Superfund risk assessors in screening 
hazardous waste sites. The large number of chemicals made the Table unwieldy and 
difficult to keep current. Many of the chemicals did not typically (or even occasionally) 
appear at Superftmd sites. Starting with the April 1998 version of the Table, the 600+ 
chemicals were reduced to some 400-500 chemicals by eliminating many of those 
atypical chemicals. Through time, the Table may continue to grow or decrease in size. 
Comments on this issue are appreciated. During the last six months, only one request was 
received for restoration of a chemical: NuStar has been restored to the Table. (A list of 
the deleted chemicals is attached.) 

.c-- . At Region III Super-fund sites, noncancer RBCs are typically adjusted downward to 
correspond to a target HQ of 0.1 rather than 1. (This is done to ensure that chemicals with 
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additive effects are not prematurely eliminated during screening.) However, some 4 
chemicals have RBCs at HQs of 0.1 that are lower than their RBCs at lE-6 cancer risk. 
In other words, the screening RBC would change from carcinogenic to noncarcinogenic. 
A new feature of this Table is that these chemicals are now flagged with a “!” symbol. 
Therefore, assessors screening with adjusted RBCs will be alerted to this situation. 

. Earlier versions of this Table included a substitution of inhalation toxicity factors for oral 
factors whenever oral factors were unavailable (this applied only to groundwater and air, 
but not soil or fish). This practice has been discontinued in order to minimize the 
uncertainty associated with such a conversion. The discontinuation of this practice does 
not significantly decrease the number of available RBCs. 

. The criterion for “VOC status” has been adjusted in accordance with RAGS Part B: 
chemicals with Henry’s Law constants greater than lE-5 and molecular weight less than 
200 are now marked as VOCs. This increases consistency with the national guidance and 
with other EPA regions that use risk-based screening numbers. The vast majority of the 
changes on this RBC table are adjustments to meet.this criterion. A change in the VOC 
status only changes the tap water RBC. (Exceptions to the criterion: certain chemicals 
that are gases at showering temperature are also marked as VOCs, because the purpose of 
the VOC column is to indicate whether inhalation should be considered as part of the tap 
water RBC.) 

Earlier versions of this Table included soil screening levels (SSLs), when those values 
=hd . 

were available in draft form. Since the finalization of the SSL Guidance, risk assessors 
are urged to consult the final SSL Guidance directly. The Guidance has detailed 
recommendations on site-specific sampling and site-specific SSL generation. (soil 
Screening Guidance: User’s Guide, April 1996, Publication 9355.4-23; and &&l 
Screening Guidance: Technical Background Document, May 1996; EPA/540/R-95/128) 

. One user of the Table pointed out that the CAS numbers do not contain the dashes that 
are part of their format. CAS numbers have always appeared on the Table without 
dashes, but may be converted to their dashed form by placing a dash before the last 
number (farthest to the right), then moving two places to the left and placing another 
dash. For example, “107131” becomes “107-13-1”; “7440360” becomes “7440-36-0”; 
“25057890” becomes “25057-89-0.” Region Ill could add the dashes directly to the 
Table, but we do not wish to make this change without feedback from users on whether 
this would adversely affect them. Therefore, we are soliciting comments on this issue 
(see box on first page for address). Over the last six months, no comments have been 
received on this issue. 

FREQUENTLY ASKED QUESTIONS 

To help you better understand the RBC Table, here are answers to our most often-asked 
questions: 

E-76 
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1. How can the age-adjusted inhalation factor (11.66) be less than the inhalation rate for 
either a child (12) or an adult (20)? 

Age-adjusted factors are not intake rates, but rather partial calculations which have 
different units from intake rates. (Therefore, they are not directly comparable.) The fact 
that these partial calculations have values similar to intake rates is really coincidental, an 
artifact of the similar magnitude of years of exposure and time-averaged body weight. 

2. For manganese, IRIS shows an oral RfD of 0.14 mg/kg/day, but the RBC Table uses 2E-2 
mglkglday. Why? 

The IRIS RfD includes manganese from all sources, including diet. The explanatory text 
in IRIS recommends using a modifying factor of 3 when calculating risks associated with 
non-food sources, and the Table follows this recommendation. IRIS also recommends 
subtracting dietary exposure (default assumption in this case 5 mg). Thus, the IRIS RfD 
has been lowered by a factor of 2 x 3, or 6. The Table now reflects manganese RBCs for 
both “food” and “non-food” (most environmental) sources. 

3. What is the source of the child’s inhalation rate of 12 m3/day? 

The calculation comes from basic physiology. It’s a scaling of the mass-specific 20 
m3/day rate for adults from a body mass of 70 kg to 15 kg, using the 213 power of mass, 
as follows: 

Ircm = mass-specific child inhalation rate (m3/kg/day) 
Ire = child inhalation rate (m3/day) 

20 m3/day / 70 kg = 0.286 m3/kg/day (mass-specific adult inhalation rate) 

0.286 m%g/day x (70°.67) = (Ircm) x (150e6’) 

Ircm = 0.803 m3kg/day 

Ire = Ircm x 15 kg = 0.803 m3/kg/day x 15 kg = 12.04 m3/day 

4. Can .the oral RfDs in the RBC Table be applied to dermal exposure? 

Not directly. Oral RfDs are usually based on administered dose and therefore tacitly 
include a GI absorption factor. Thus, any use of oral RfDs in dermal risk calculations 
should involve removing this absorption factor. Consult the Risk Assessment Guidance 
for Suuerfund, Part A, Appendix A, for further details on how to do this. 

5. The exposure variables table in the RBC background document lists the averaging time 
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for non-carcinogens as ‘ED*365.” What does that mean? 

ED is exposure duration, in years, and * is the computer-ese symbol for multiplication. 
Multiplying ED by 365 simply,converts the duration to days. In fact, the ED term is 
included in both the numerator and denominator of the RBC algorithms for non-cancer 
risk, canceling it altogether. See RAGS for more information. 

6. Why is inorganic lead not included in the RBC Table? 

EPA has no consensus RfD or CSF for inorganic lead,‘so it is not possible to calculate 
RBCs as we have done for other chemicals. EPA considers lead to be a special case 
because of the difficulty in identifying the classic “threshold” needed to develop an RfD. 

EPA therefore evaluates lead exposure by using blood-lead modeling, such as the 
Integrated Exposure-Uptake Biokinetic Model (IEUBK). The EPA Office of Solid Waste 
has also released a detailed directive on risk assessment and cleanup of residential soil 
lead. The directive recommends that soil lead levels less than 400 mg/kg are generally 
safe for residential use. Above that level, the document suggests collecting data and 
modeling blood-lead levels with the IEUBK model. For the purposes of screening, 
therefore, 400 mg/kg is recommended for residential soils. For water, we suggest 15 ug/l 
(the EPA Action Level in water), and for air, the National Ambient Air Quality Standard. 

7. Where did the CSFs for carcinogenic PAHs come from? 

The PAI-I CSFs are all calculated relative to benzo[a]pyrene, which has an IRIS slope 
factor. The relative factors for the other PAHs can-be found in “Provisional Guidance for 
Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons,” Final Draft, 
ECAO-CIN-842 (March, 1993). 

8. May I please have a copy of a previous RBC Table? 

We do not distribute outdated copies of the RBC Table. Each new version of the Table 
supersedes all previous versions. 

9. Please elaborate on the meaning of the “W” source code in the Table. 

The “W’ code means that a RfD or CSF is currently not present on either IRIS or 
HEAST, but that it was once present on either IRIS or HEAST and was removed. Such 
withdrawal usually indicates that consensus on the number no longer exists among EPA 
scientists, but not that EPA believes the contaminant to be unimportant. 

Withdrawn numbers are shown in the Table because we still need to deal with these 
contaminants during the long delays before replacement numbers are ready. For the 
purpose of screening, a “‘W’ value is similar to a provisional value in that neither value 
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has achieved Agency consensus. The ‘w” code should serve as a clear warning that 
before making any serious decision involving that contaminant, you will need to develop 
an interim value based on current scientific understanding. 

If you are assessing risks at a site where a major contaminant is coded “W,” consider 
working with your Region EPA risk assessor to develop a current toxicity constant. If the 
site is being studied under CERCLA, the EPA-NCEA Regional Technical Support group 
may be able to assist. 

10. Can I get copies of supporting documents for interim toxicity constants which are coded 
“E” in the RRC Table? 

Unfortunately, Region 3 does not have a complete set of supporting documents. The 
EPA-NCEA Super-fund Technical Support Center prepares these interim toxicity 
constants in response to site-specific requests from Regional risk assessors, and sends the 
documentation only to the requestor. The RBC Tables contain only the latest interim 
values that we’ve either requested or have otherwise received. NCEA maintains the 
master data base of these chemicals, but will not release documentation of provisional 
values unless they are recent. Furthermore, since NCEA’s Superfund Technical Support 
Center is mainly for the support of Super-fund, it usually cannot develop new criteria 
unless authorized to do so for a specific Super-fund project. 

If an ‘Y-coded contaminant is a chemical of potential concern at your site, we urge you 
to work with the EPA Regional risk assessor assigned to the project in order to develop or 
obtain documentation for provisional values. EPA Region 3 furnishes documents only 
when needed to support Regional risk assessments or recommendations. 

11. Why is there no oral RfD for mercury? How should I handle mercury? 

IRIS gives oral RfDs for mercuric chloride and for methylmercury, but not for elemental 
mercury. Therefore, the RBC Table reflects this primary source. Consult your 
toxicologist to determine which of the available mercury numbers is suitable for the 
conditions at your site (e.g., whether mercury is likely to be organic or inorganic.) 

Attachment 
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“DISCONTINUED” CHEMICALS 

These chemicals may still have toxicity criteria available in IRIS, HEAST, or NCEA provisional 
values. However, they are not routine chemicals and therefore will not be routinely maintained 
in the BBC Table, unless our Table users report a significant need for chemicals to be re-added. 
Some of the chemicals on this Table were deleted because supporting toxicity information has 
been withdrawn or is unavailable. 
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acifluorfen acrylic acid 
d]Y ally1 alcohol 
aluminum phosphide amdro 
metryn m-aminophenol 
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antimony potassium tartrate apollo 
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bisphenol A boron trifluoride 
4-bromophenyl phenyl ether bromoxynil 
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N,N-dimethylformamide dimethyl terephthalate 
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ethephon 2-ethoxyethanol acetate 
ethyl acrylate EPTC 
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EPA REGION III RISK-BASED CONCENTRATION TABLE 
TECHNICAL BACKGROUND INFORMATION 

(Originally developed by Roy L. Smith, Ph.D.) 

Development of Risk-Based Concentrations 

General 

Separate carcinogenic and non-carcinogenic risk-based concentrations were calculated for 
each compound for each pathway. The concentration in the table is the lower of the two, rounded 
to two significant figures. The following terms and values w?e used in the calculations: 

General: 
Carcinogenic potency slope oral (risk per mg/kg/d): 

Carcinogenic potency slope inhaled (risk per mg/kg/d): 
Reference dose oral (mglkgld): 
Reference dose inhaled (mg/kg/d): 
Target cancer risk: 
Target hazard quotient: 

Body weight, adult (kg): 
Body weight, age l-6 (kg): 
Averaging time carcinogens (d): 
Averaging time non-carcinogens (d): 
Inhalation, adult (m3/d): 
Inhalation, child (m3/d): 
Inhalation factor, age-adjusted (m3-y/kg-d): 
Tap water ingestion, adult (L/d): 
Tap water ingestion, age 1-6 (L/d): 
Tap water ingestion factor, age-adjusted (L-y/kg-d): 
Fish ingestion (g/d): 

Soil ingestion, adult (mg/d): 
Soil ingestion, age l-6 (mg/d): 
Soil ingestion factor, age adjusted (mg-y/kg-d): 

Residential: 
Exposure frequency (d/y): 
Exposure duration, total (y): 

Exposure duration, age 1-6 (y): 
Volatilization factor (L/m3): 

Occupational: 
Exposure frequency (d/y): 
Exposure duration (y): 

Fraction of contaminated soil ingested (unitless) 

1 e-06 
1 

70 
15 

25550 
ED*365 

20 
12 

11.66 
2 

1 

1.09 
54 

100 

200 
114.29 

350 
30 
6 

0.5 

250 
25 

0.5 

CPSO 
CPSi 

RfDi 

TR 

THQ 
BWa 
BWc 
ATc 
ATn 
IR4a 

IIUC 

IFAadj 
IRWa 

IRWc 
IFWadj 
IRF 

IRSa 
IRSc 
IFSadj 

EFr 
EDtot 

EDc 
K 

EFo 
EDo 

FC 



Age-adjusted factors 

Because contact rates with tap water, ambient air, and residential soil are different for 
children and adults, carcinogenic risks during the first 30 yearsof life were calculated using age- 
adjusted factors. These factors approximated the integrated exposure from birth until age 30 by 
combining contact rates, body weights, and exposure durations for two age groups - small 
children and adults. The age-adjusted factor for soil was obtained from RAGS IB; the others 
were developed by analogy. 

(1) Air inhalation 
IFAadj ,++ = ELJc;~~Mc + (EDtot-B;ac) - IRAa 

(2) Tap water ingestion 

IFWadj s = EDC * IRWC + (EDtot-EDc). IRWa 
BWc BWa 

(3) Soil ingestion 
IFsadj s = EDc;~RSC + (EDtot--l-lac) - IRSa 

Residential water 

Volatilization terms were calculated only for compounds with a mark in the “VOC” 
column. Compounds having a Henry’s Law constant greater than 1 O-’ were considered volatile. 
The list may be incomplete, but is unlikely to include false positives. The equations and the 
volatilization factor (K, above) were obtained from RAGS IB. Oral potency slopes and reference 
doses were used for both oral and inhaled exposures for volatile compounds lacking inhalation 
values. RBCs for carcinogens were based on combined childhood and adult exposure; for non- 
carcinogens RBCs were based on adult exposure. 

(4) Carcinogens 

-- 

w = RBC y 
TR . ATc . 1000~ 

EFr . ( [K * IFAadj . CPSi] + [ IFWadj . CPSol ) 

2 

‘E- rs 
--.. 



(5) Non-carcinogens 

mc y = 
THQ- BWa -ATn *lOOOg 

EFr- EDtot - Km IRAa + IRWa' 
RfDi RfDo, 

Ambient air 

Oral potency slopes and references were used where inhalation values were not available. 
RBCs for carcinogens were based on combined childhood and adult exposure; for non- 
carcinogens RBCs were based on adult exposure. 

(6) Carcinogens 

Pg= 

RBc m3 

TR - ATc l IOOO~ 

EFr- 1FAadj - CPSi 

(7) Non-carcinogens 

RBC 5 = 
THQ-RfDi-BWa* ATn.lOOOf 

EFr*EDtot- IRAa 

Edible f=h 

All RBCs were based on adult exposure. 

(8) Carcinogens 

RBc z = 
TR - BWa - ATc 

EFr- EDtot- IRF * CPSO 
lOOOf@ 

(9) Non-carcinogens 

RBC z = THQ- RfDo - BWa -ATn 

EFr * EDtot - IRF 
1oooE 

CommerciaYindustriaJ soil ingestion 

RBCs were based on adult occupational exposure, including an assumption that only 50% 
of total soil ingestion is work-related. 

(10) Carcinogens 

3 



RBC s = TU- BWa- ATc 

EFo EDo - IRsa - FC n CPSo 
lo6 Og kg 

(11) Non-carcinogens 
RBc E = THQ - RfDo * flf’a; ATn 

EFo - EDo - - FC 
106 !!E 

kg 
Residential soil ingestion 

REO for carcinogens were based on combined childhood and adult exposure; REKs for 
non-carcinogens were based on childhood exposure only. 

(12) Carcinogens’ 

RBc E = 
TR - ATc 

EFr . IFsadj . CpSo 
106 2!& 

kg 
(13) Non-carcinogens 

RBc z = THQ - RfDo - “W;c-&n 

EFr l EDc . 
106 !!lz 

kg 
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1.00603 E 

AMIN~~~MTR~T~LuENEs 
3.7E404 N 3.7E+00 N 1.4E+03 N 2.OE+08 N 

e.mE.05 E 
?.BE+M N 

4AMlNOF’YRlMNE 
2.2E+UI N 

504245 
2.2E-01 N 8.1E-02 N 1.2E*O2 N 

2.aOE.o!5 H 
4.?E*OQ N 

AMMONIA 
7.3EQl N 

7m4417 
7.3E02 N 2.7E-02 N 4.1E+Ol N l.BE*OO N 

“‘ANILINE 
2.86E-02 I Y 2.lE+U2 N i.Ol302 N 

62533 ?.alEbJ E S.TOE.03 i 2.9oEM I 1.2E+Ol C l.lE+OO N S.SE-01 C l.ol303 c l.lE*O2 C I 

ANTIMONY PENTOXIDE 

4 

‘0 

RENULDEHYDE 



s-: I. lRlL .EAST A. IEAST Allmmt* w - wEI*- kam ms OT HEAST 
f 

s,ti 0. crdn+gnlk .*cb N I Nml~ogmlC .“.cb I - RSC at M * 0.1 c RSC.4 

E*EPAHCEAprahh*n*a 0-M Risk-based ~~n~~~lraNcmr 

Tap AlllblBlll Soll 

RfDd CBFO RfDl csn water sir Fish Induslrid Resldentlal 

CAS m gld W enC lWs”J WW lhmtlqld VOC W-Q _ ushn3 mglkp msncg 
NBUTYLBENZENE 

m 

104516 l.mE-02 E Y B.lE+Ol N 3.7E401 N 1.4E+Ol N 2.OE+04 N ?.6E*02 N 

SEGBUTYLBENZENE 1359llB l.WE.02 E Y 6.1EtOl N 3.7E401 N 1.4E401 N 2.OE404 N 7.6E402 N 

TERT-BUT-YLBENZENE 88088 l.WEME Y S.lE+Ol N 3.7E401 N 1.4E401 N 2.OE+@4 N ?.8E+02 N 
CAOMIUM-WATER 7440439 S.mE-04 I 6.mE+m I 1.6E*Ol N s.QE-04 c 6.6E-01 N l.OE+m N 3.9E401 N 
CADMIUM-FOOD 7440439 l.mEJJ3 I 6.3oGW I J.?E+Ol N SSEg4 C 
CAPROIACTAM 

l.IE+m N 2.OE+03 N ?.BE*Ol N 

IS5692 5.ooEQ1 I t.BE*ol N 
CARBARYL 

l.BE+O3 N &5E+O2 N 1.oE+m N 3SE+M N 

63252 l.mE01 I 3.7E403 N 3.7002 N 
CARBON MSULFIDE 

1.4E*02 N 2.OE+O5 N 7.6E403 N 

75150 1.ooE-01 I 2.OOE.01 I Y l.OE+OJ N ?.3E+02 N 
CARBON TETRACHLORIM 

1.4E+02 N 2.OE405 N 7.6E403 N 
58235 7mEJJ4 I 1.3oE.01 I 5.71E-04 E 5.30E.m I y 

CARBOSULFAN 
1.6EQl c 1.2E-01 C 

55265146 
2.4EM C 4.4E401 c 4.8E4a-J c 

1.OmO2 I 
“CHLORAL 

3.7E402 N 3.7E401 N 1.4E401 N 2.OE404 N 
75676 2.mE.03 I 

7.6E402 N 

CHLCRANIL 
73E401 N ?.3E+m N 2.?E+W N 4.1E403 N 16E*O2 N 

116752 4mEOl H 
CHLORDANE 

l.?Egl C 1.6E-02 c ?.SEUi C ’ 1.4E401 C 
57749 

l.BE+m C 

5.OOE-04 I 3.5EQl I 2.mE.64 I 3.5E.01 I 
CHLORINE 

1.9EOl c 1.6E-02 C s.OE-03 c 
7782505 

l.BE*Ol C l.BE+m C 

1.ooE-01 I Y 6.1E402 N 3.7E402 N 
CHLORINE MOXIOE 

1.4E402 N 2.OE*05 N 7.6E403 N 
10049044 5.7&05 I Y 4.2EQl N 

CHLOROACETlC ACID 
2.1E.01 N 

79116 2.mE.03 H 7.3E401 N ?.JE+m N 
4-CHLCROANlLINE 

Z.?E+m N 4.1E+03 N l.EE’O2 N 

lo&670 4.mE-03 I 1.5E402 N 15E+Ol N 
“CHLOROBENZENE 

5.4E*m N 62E403 N 3lE+O2 N 

ICES07 2.mEM I 1.7E.02 E Y l.lE+O2 N 6.2E401 N 
CHLOROBENZIIATE 

2.?E+Ol N 4.1E404 N l.BE+M N 

510156 2.mEd2 I t?OEQl H 2.7OE-01 H 2.6E.01 C 2.315-62 C 
P-CHLOROBENZOLC ACID 

1.2E-02 c Z.lE+Oi C 2.4E*W C 

74113 2.mE-01 H ?.3E+m N, ?.JE+M N 2.7E+O2 N 4.1E+O5 N I.BE+M N 
2UiLORO-1.3-BUTAOlENE 126996 2.mEm A 2.09E.03 H Y 1.4E401 N ?.3E+m N 
1CHLOROBLRANE 

2.?E+Ol N 4.1E+M N l.%E+O3 N 

lOmS3 4.mE-01 H Y 2.4E+O3 N 1.5E403 N 5.4E+02 N 6.2E*05 N 

Ql . 

J.lE+M N 

ICMORO-1.1MFLUOROETHANE 75683 I.lOE+Ol I Y l.CE+ffl N Li.lE+M N 
_. 

CHLOROCMFLUOROMETHANE 75456 

I 

1.4OE401 I Y l.OE+W N S.lE+W N 

CHLOROETHANE 75003 4.MKOl E 2.SOEoJ E 2.mE4m I Y 3.6E+m c 2.2E4m C l.lE*W C 2.OE+03 C 2.2E402 C 

60 
CHLOROFORM 67663 l.mE.02 I 6.1M-03 I 6.6EQ5 E 6.1oEM I y 1.5EOl C I ?.?Em C I 5.2E01 C 

“-y 
94E*O2 C l.oEm2 c I 

‘ZHLOROMETHANE 74673 1.3OE.02 H 6.6EQ2 E 3.5Em E y 2.1E*W C 

-4 
l.BE+W C 2.4E.01 C 4.4002 C 4SE401 c 

4-CHLORO.2-METHYLANILINE 95692 5.mEQ1 Ii 1.2E.01 C l.lE-02 C 5.4E-03 C Q.SE+m C l.lE+m C 

BETACHLORONAPHTHALENE 91567 6.WE.62 I Y 4.SE4m N 2.9E+O2 N l.lEeO2 N l.BE405 N 63E403 N 

OUiLORONlTROBENZENE 96733 2.5OE-02 H Y 4.2E.01 C 2.5E01 C 1.3E01 C 2.3E+O2 C Z.BE+Ol C 

P-CHLORONITROBENZENE IWO65 1.8OEM H Y 5.SEdl c 3.5E01 C 1.6E-01 C . 3.2E+02 C 3.5E401 c 

‘?cHLoRoPHENoL 95570 5.ooE-03 I Y J.OE+Ol N l.BE+Ol N 6.6E+m N l.OE404 N 3.SE402 N 

Z-CHLOROPROPAtiE 75298 2.mE-02 Ii Y 2.1E402 N I.lE*02 N 

O-CHLOROTOLUENE 95496 Z.WEJJZ I Y 1.2E402 N 7.3E401 N Z.?E+Ol N 4.1E404 N 1.6E+O3 N 

CHLORPYRIFOB 2921662 3.mE-03 I l.lE*O2 N i.iE+Ol N 4.lE4W N ttlE403 N 2.3002 N 

CHLORWRlFCKMETNYL 5595150 l.mEJJ2 H J.?E+S2 N J.?E+Oi N 1.4E+Ol N 2.OE404 N 76E402 N 

CHROMIUM Ill 16065631 l.SOE+m I 55E+O4 N 5.5E403 N 2.OE+03 N 3.1E406 N 1.2E405 N 

CHROMIUM VI 1.9540299 3.mE-03 I 3.mE-05 I 4.1OE401 Ii l.IE+O2 N 1.5E-04 C 4.1E4W N B.lE+m N 2.3E+m N 

COBALT 7440484 6.WE-02 E 2.2E+O3 N 2.2E402 N 6lE+dl N 1.2E+05 N 4.?E+m N 

“COKE OVEN EMISSIONS (COAL TAR) 6007452 2.2 I 2.6E.m C 

COPFER 7440506 4.mEM H 15E+O3 N 1.5E402 N 5.4E401 N 62E+O4 N 3.1E403 N 

“CROTONALMHYDE 123739 1mE+m H Y 5.6E.m C 3.3E-03 C 1.7E.m c 3.OE4m C 3.4E.01 c 

CUMENE 95626 l.mE.Ill I l.lOE-01 I Y 6.6E+O2 N 4.OE402 N 1.4E402 N 2.OE405 N 7.6E403 N 

CYANIDE (FREE) 57125 2mEJ32 I 7.3E402 N 7.3E401 N 2.?E+Ol N 4.1E404 N l.BE*M N 

CALCIUM CYANIDE 592016 4EM I l.S303 N 1.5E402 N 5.4E401 N C?E+O4 N JlE+m N 

COPPERCYANIDE 544823 moEQ3 I l.IIE+OZ N l.BE+Ol N 6.EEtm N 1.0004 N 39E402 N 

CYANAiBNE 21726462 2.OoEm Ii 6.4OE-01 Ii LoI32 c 7.5E-m c 3.6E-03 C e.BE+m c 76EQI C 

CYANOGEN 460195 4.Omo2 I Y 2.46402 N I.SE402 N 5.4E401 N 6.2E404 N J.lE+W N 

CYANOGEN BROMIDE 506863 9mEm I 3.3E+m N 3.3E4M N 1.2E402 N l.BE+OS N 7.0E403 N 

CYANCGEN CHLORIDE 506774 5.mE.02 I l.OE*m N I.EIE+O~ N 66E*Ol N l.OE+OS N 39~403 N 

HYCUIXEN CYANIDE 74906 2mEo2 I a.eoEQ4 I Y &2E+W N 3.1E4m N 2.?E+Ol N 4.lE+‘J4 N 1.6E403 N 

POTA!3SIUM CYANIDE 151508 5mEo2 i I.EiE+OJ N l.EIE+O2 N 6.6E+OI N l.OE*m N 3.8E+O3 N 

POTASSIUM SILVER CYANIM 508616 2.doEOl I ?.3E*m N 7.3E402 N Z.?E+O2 N 4.1E+O5 N 1.6E+O4 N 

SILVER CYANIDE 500649 l.ooEQl I 3.7E403 N 3.7E402 N 1.4E402 N 2.OE+05 N 76E403 N 



E.EPA-NCEApn I ..,,-bEsEd cancsnlmtlolls 

I I I I I I I T@P I AmblEIll I I Soil I 
I I RfD0 RtDl csfl I I I I Fish I Indusldal I ResIdentid 1 

CIS-1.2~DICHLOROETHENE 156592 1.WE-02 H Y 6.lE401 N 3.?E+Ol N 1.4E401 N 2.M404 N 7.0E402 N 

TRAJ&1.2-MCHLOROETHENE 156805 2.OoE-02 I Y llE+O2 N 7.3E401 N 2.?E+Ol N 4.1E404 N 1.6E403 N 

TOTAL 1.2-DICHLOROETHENE 540590 9.OOE-03 H Y 5SE401 N 3.3E401 N l.ZE+Ol N IBE+ N 7.OE402 N 

2.4-DlCHLOROPH~NOL 120932 3.OOE-03 I l.lE*O2 N l.lE+Ol N 4.1E+m N 6.lE*03 N 2.3E+O2 N 

-2.4-0 94757 l.owM I 3.7E402 N 3.7E401 N 1.4E401 N Z.OE+M N 7.6E402 N 

4-(2.4~CKHLORC?HENOXY)BUTYRIC ACID sm?6 BE-03 I 2.9+02 N 2.9E401 N l.lE*Ol N 1.6l304 N 6.3EcoZ N 

1.2-DlCHLOROPROPANE 70075 mc4xl2 H 1.14E-03 I Y 1.6E-01 c 9.2E.07. C 4.6E-02 C 6.4E401 C s.lE+m c 

2.3-OICHLOROPROPANOL 

1.3-MCHLOROPROPENE 

DICHLORVOS 

616239 3.WE-03 I l.lE+O2 N l.lE+Ol N 4.1E*W N B.lE403 N 2.3E+O2 N 

542758 3.WE-04 I l.WEQl H 5.71E-03 I 1.3oEQl H y 7.7E-02 C 4.6E.02 C 1.6E.02 C ( 3.2E+Ol C 3.5om c I 
62737 5E-041 0.29 I 1.43EM I 2.3Eal C 2.2EM C l.lE-02 C 2.oE401 c 2.2E1W c 

METHYLENE GLYCOL. MONOBUTYL ETHER 

MElHYUTILBES 



RID0 CSFo R(M CSFi 

Chsfllid CAS wW IWMJ wgld lW%W 
N.N-DIMETMYIANILINE 121697 2.OOE.03 I 

3.3’-DlMETHYLBENZIDINE 118837 e.mE+w H 

1,lMMETHYLHYDFtAZlNE 57147 z.alE+m w 3.50E+W 1F 

1.2-MMETHYLHYDRAZINE 540735 3.7ceOl w 3.70E+Ol V 
2.4~MMETHYLF’HENDL 105679 2.OcE-02 I 

2.6-CwETHYLPHENDL 576261 6.WE-04 I 
J.I-MMETHYLPHENOL 95659 l.WE-63 I 
DIMETHYLPHTHAIATE 131113 1.WE*o1 w 

1 .ZDINITRDSENZENE 5262QO 4.mE-04 Ii 
1.3-DlNITRDBENZENE 99650 l.ooE-04 I 
1.4-DlNlTRDBENZENE 100254 4.OOE-04 H 
4.6~MMTRO-OCYCLDHEXYL PHENOL 131695 2.OOE-03 I 
4.6-DlNlTRD.Z.METHYLPHENDL 534521 1.00&04 E 
2.4-DlMTRDPHENDL 51265 2.OOE-03 I 

MMTROTDLUENE MIX 6.6OEdl I 
2.4MNITROTDLUENE 121142 2.OcE-03 I 
2.5DlNtT~DTDLLlENE 606202 l.OOEa3 H 

“DINOSEB 56657 l.ooE63 I 
DIOCTYLPHTHAIATE . 117640 2.OOE-02 Ii 
1.4MOXANE 123911 l.la32 I 

MPHENYlAYlNE 122394 2.5OE-02 I 

l.PMPHENYLHYDRAZINE 122667 5.oOE01 I 9.mE01 I 
DIGUAT 65007 2 20E-03 I 

“DISULFOTON 296044 4.OoE.05 I 

l.IDITHIANE 505293 l.OOE-O2 I 

DIURON 330541 2.OOE.03 I 

ENDDSULFAN 115297 6.OOE-03 I 

ENDRIN 72206 3.WE.04 I 

“EPICHLORDHYDRIN 

ETHICIN 

2.ETH’JXYETHANDL 

ETHYL ACETATE 

108696 2.OOEa3 H B.mE-(M I 2.66EM I 42OEo3 I 

563122 5.OOEbl I 

llOeJ35 4.OclE.01 H 5.7OE.02 I 

141766 9.WE-Ol I 

ETHYLBENZENE 100414 1.wE01 I 2.mE-01 I 

ETHYLENE DIAMINE 107153 Z.OoE.02 Ii 

ETHYLENE GLYCDL 107211 2.OoE*W I 

ETHYLENE GLYCDL. MONOBUML ETHER 1 1117621 I 1 5.7OE-03 H 1 

‘*ETHYLENE OXIDE I 752161 1 l.ooE+m H 1 1 3.5OE.01 H 

ETHYLENE THIDUREA 

ETHYL ETHER 

ETHYL METHACRYUTE 

FENAMIPHDS 

FLUDMETURDN 

FLUORINE 

FOMESAFEN 

FONOFOS 

FORMALDEHYDE 

FORMIC ACID 

96457 6.OoE-05 I l.lE-01 H 

60297 z.OoE-01 I 

97632 Q.WEJJ2 H 

22224926 Z.mEO( I 

2164172 1.3OE.02 I 

7762414 6.WEm I 

72176620 l.QcE.Ol I 

944229 2.OOE-03 I 

5woo 2.OOE-01 I 4.5OE.02 I 

64153 Z.mE+W H 

FURAN 11owQ 1.ooE.m I 

NRAZOLIDDNE 67459 3.6OE+m H 

FURFURAL 96011 3.00&m I l.OEM A 

GLYCIDAIDEHYOE 

GLYPHOSATE 

“HEPTACHLDR 

l ‘HEPTACHLOR EPOXIDE 

765344 4.mE-04 I 2.80EM H 

1071636 1.ooE-01 I 

76440 5.OoEbl ‘I 4.5oE+m i 4soE*m I 

1024573 1.3oE-05 I 9.1oE*m I B.lOE+W I 

Risk-based -nlrallons 

Tsp Amblent Soil 

wa1.Y Sk FlSh Induslrlal Residential 

voc w uglm3 mgfi9 rmc9 m94 

7.3E+Ol N 7.3E+W N 2.7E+W N 4.lE+03 N 1.6E+O2 N 

7.3EJ33 C 6.6E-04 C 3.4E-04 C 6.2E-01 C 6 9E-02 C 

2.6E-02 C 1.6EJJ3 C 1 1.2E-03 C Z.ZE+W C 1 2.5E-01 C 

1 1.6E-03 C 1 1.7E-04 C 1 6.5EOS C 

I 7.3E+O2 N ! 7.3E+Ol N 

1 1.5E-01 C 1 1.7E.02 C 

1 2.7E+Ol N 1 4.lE+O4 N 1 l.BE*m N 

2.2E+Ol N Z.ZE+m N 6.lE.01 N 1.2E+O3 N 4.7E*Ol N 

1 3.7E+Ol N 1 3.7E+W N 1 1.4E*W N 1 2.OE+03 N 1 76E*Ol N 

1 3.7E+M N 1 3.7E+O4 N 1 1.4E*O4 N 1 2.OE+07 N 1 7.6E*05 N 

1 1.5E*Ol N 1 l.SE*m N 1 5.4EQl N 1 B.ZE+M N 3.lE+Ol N 

3,7E+m N 3.7E-01 N 1 1.4E-01 N 1 Z.OE*M N 1 7.6E+m N 

I l.SE+Ol N 1 1.5E+W N 1 5.4E.01 N 1 6.2E*02 N 1 S.lE+Ol N 

I.JE+Ol N 1 7.3E+m N 1 2.7E+OO N 1 4.lE*03 N 1.6E+02 N 

1 3.7E+m N 1 3.7E-01 N 1 1.4EQl N 1 Z.OE+OZ N 1 7.6Etm N 

7.3E+Ol N I.JE*W N 2.7E+W N 4.lE*O3 N 1.6E+O2 N 

9.6E.02 C 9.2E.03 C 4.6E03 C &4E+Oo c 9.4E-01 c 

7.3E+Ol N 7.3E+m N 2.7E+W N 4.lE+03 N 1.6E*OZ N 

3.7E+Ol N 3.7E*W N 1.4E+W N 2.0003 N 7.6E+Ol N 

3.7E+Ol N 3.7E+W N 1.4E+m N Z.OE+OJ N 7.6E*Ol N 

1 7.3E+O2 N 1 7.3E*Ol N 1 i.lE+Ol N 1 4.lE+O4 N 1.6E+O3 N 

I S.lE+W C I 5.7EOl C I 2.9E-01 c 1 5.2E*02 C 1 5.6E+Ol C 

9.lE*O2 N B.lE+Ol N 3.4E*Ol N 1 S.lE+CN N 1 Z.OE+OJ N 

1 6.4EM C 1 7.6E03 C 1 3.9E-03 C 1 7.2E+m C 1 6.OE-01 C 

1 B.oE+Ol N 1 5.OE+W N 1 3.OE+O6 N 1 4.5E+O3 N 1 1.7E+O2 N 

1 1.5E*W N 1 l.SEOt N 1 5.4E.02 N 1 E.ZE+Ol N 1 3.lE+W N 

1 3,7E+O2 N 1 3,7E+Ol N 1 1.4E+Ol N 1 2.OE+O4 N 1 7.6EhO2 N 

1 7.3E+Ol N 1 7.3E+W N 1 2.7E+m N 1 4.lE+O3 N 1 1.6E*02 N 

2.2E+O2 N 2.2E+Ol N 1 l).lE*W N I l.ZE+M N 4.7E+O2 N 

1 l.lE+Ol N 1 f.lE*W N 1 4.lE-01 N 1 6.lE+02 N 1 2.3E+Ol N 

v I Z.OE+W N 1 l.OE*W N I 3.2E-01 C I 1 5.6E*02 C I 1 6.5E*Ol C I 

l.BE+Ol N 1.9E+W N 6.M.01 N 1 l.OE+O3 N 1 3.QE*Ol N 

1 l.SE+M N 1 2.lE+O2 N 1 5.4E*O2 N 1 62E+O5 N 1 3.1004 N 

Y I 5.K+O3 N 1 3,3E+O3 N 1 l.ZE+W N 1 l.BE*MI N 1 7.OE+O4 N 

Y I l.JE+OJ N 1 ,.lE+OJ N 1 . I.4002 N 1 2.OE+O5 N 1 7.6E+03 N 

1 7.3&02 N 1 7.3E+Ol N 1 2.7E+Ol N 1 4.lE+O4 N 1 f.(JE*OJ N 

7.3E+O4 N 7.3E+O3 N 2.7E+03 N 4.1E+m N l.(lE+O5 N 

Z.lE+Ol N 

V 2.3E02 C 1.6E.02 c 3.2E-03 C 5 7E’W C 6.4E01 C 

B.lE.01 C I 5.7E-02 C I 2.QE.02 c I 5.2E401 C I S.BE+W C 1 

Y l.ZE+OJ N 7.3&02 N 2.7E+O2 N 4.lE+05 N l.BE+W N 

V , 5.5E*02 N 3.3E+O2 N l.ZE*O2 N l.BE+OS N 7.OE+03 N 

. 1 B.lE+W N 1 9.lE-Ql N 1 3.4E61 N 1 5.lE*O2 N 1 2.OE+Ol N 

4.7E+O2 N 4.7E*Ol N 1.8E+Ol N 2.7E+M N l.OI303 N 

2.2E+O3 N 2.2E*O2 N &lE+Ol N 1.2E+O5 N 4 7E+O3 N 

3.5E01 C 3.3E.02 C 1.7E.02 C 3.oE+o1 c 3.4000 c 

7.3E+Ol N T.JE+m N 2.7E+W N 4.lE403 N IBE+ N 

7.38103 N 1.4E-01 C 2.7E+O2 N 4,lE+05 N l.BE+W N 

7.3E+M N 7.3E+W N 2.7E+O3 N 4.lE+O6 N 1.6E+05 N 

Y 6.1E*m N 3.7E+m N 1.4E+W N 2.OE+O3 N 7.9E+Ol N 

1.6E-02 C 1.6E.03 c 6.3E-04 C l.SE*W C 1.7E.01 c 

l.lE+O2 N 3.7E+Ol N 4.lE+W N 6.1003 N 2.3E+02 N 

l.E.E*Ol N l.lE+W N 5.4E-01 N &2E+O2 N 3.1E+Ol N 

3.7EKG N 3.7E+O2 N 1.4E+O2 N Z.OE+OS N 7.6E+O3 N 

1.5E-02 c 1.4E.03 C 7.6E-04 c l.JE*W C 14E-01 C 

7.4E-03 C 6.QE04 C 3.5E.04 C 6.3E-01 C 7 OE02 C 



.‘: : 

MISCCYANATE 

HEXANE 110543 6.OOE.02 H 5.7lE-02 I 
2HEXANDNE 

Y 3.5E402 N 2.1E+O2 N ll.lE+Ol N 1.2E*05 N 4.7E403 N 
591793 4.WE-02 E 1.4E-03 E 

HEXMNDNE 
1.5E103 N S.lE*W N 5.4E401 N 6.2E4M N 3.1E403 N 

51235042 3.3OE-02 I 
HMX 

l.ZE*M N 1.2E*O2 N 4,5E+Ol N 6.7E+M N 2.6E+O3 N 
2691410 5.ooE-02 I 

HYDRAZINE 
l.BE+m N IBE* N 6.6E401 N l.OE405 N 3.9E-33 N 

302012 

4 

1 3.OOE4w I 1 1 1.7OE401 I I I 2.2E-02 c I 3.7E-04 C I l.lE-03 C f l.QE*W C 1 2.1E-01 C 
HYDROGENCHLORIDE 7647010 
HYDRaEN SULFIDE 7783064 3.mEd3 I 
HYDRDQUINDNE 123319 4.ODE.02 H 

h 

IRDN 7439696 3.wE-01 E 

1 * 

lSDBUTANDL 76631 3.mE.01 I 
ISDPHDRDNE 79591 2.WE-01 I 
ISDPROPALIN 33820530 1.!ioE-o2 I 
ISDPROI’YL METHYL PHOSPHONIC ACID 1632540 1.ooEo1 I 
“TETRAETHYLLEAD 76002 1.OOE-07 I 

5.70E-03 I 2.lE401 N 

2.65EM I l.lE*O2 N i.0000 N 4.1E*m N 6.lE*03 N 2.3E+O2 N 

l.S363 N 1.5E+O2 N 5.4E+Ol N 6.2E+M N 3.1E403 N 

I I 1 1 l.lE*M N 1 l.lE*m N 1 4.1E402 N 6.1E*O5 N 2.3E*M N 

1 v 1 l.BE+W N 1 l.lE*M N 1 4.1E402 N 1 6.lE405 N 1 2.3E+M N 

9.5oE-04 I 7.oEw c 6.‘3E+W C 3.3E+m c 6.OE403 C 6.7E*O2 C 

5SE402 N S.SE+Ol N 2.@E+Ol N J.lE+M N 1.2E*O3 N 

3.7E403 N 3.7E402 N 1.4E402 N Z.OE405 N 7.6E403 N 

3.7EU3 N 3.7E-M N 1.4E-M N 2.OE61 N 7.6E-03 N 

I 

MALEIC ANHYDRIDE 

MEPHOSFDIAN 

MERCURY (INORGANIC) 

7.3E402 N 7.3E401 N 2.7E*Ol N 4.1E4M N 1.6E+W N 

7.3E462 N 7.3E401 N 2.7E+Ol N 4.1E4M N 1.6E403 N 

3.7E403 N 3.7E402 N 1.4E+02 N 2.OE405 N 7.6E403 N 

1.43E-05 I 7.3E402 N 5.2E.02 N 2.7E*Ol N 4.1E4M N 1.6E+O3 N 

1.43E-05 I !LlE+O3 N 5.2E.62 N i.QE+OZ N 2.9E*O5 N l.lE+M N 

3.7E+m N 3.7E-01 N 1.4Edl N 2.OE402 N 7.9E4W N 

2.WE-04 A Y l.OE+W N 7.3E-01 N l.lEdl N 2.OE402 N 7.6E*m N 

l.(IE+M N 1.6E*O3 N 6.6E402 N l.OE+W N 3.9E*M N 

3.7E+O1 N 3.7E*m N 1.4E+W N 2.OE403 N I.BE+Ol N 

I.&302 N l.IIE*Ol N 6.6E+m N l.OE*M N 3.OE*O2 N 

Y 6.1E*O3 N 3,7E+W N 1.4E*W N 2.OEWE N T.C+M N 

Y IBE+ N l.lE*M N 4.1E401 N (I.lE*M N 2.3E+W N 

2.40&01 H 2.6E41 c 2.6E.02 C 1.3Ea2 c 2.4E+Ol C 2.7000 c 

3X+02 N 3.7E401 N 1.4E401 N 2.OE404 N 7.9BO2 N 

1.6E+Ol N i.eE+m N 6.6E41 N l.OE*W N 3.9E401 N 

3.7Wll N 3.7wm N 1.4E*W N 2.OE+W N 7.6E401 N 

WOE01 H Y &3E+Q3 N 3.lEUl3 N 

II 6.1E+Ol N 3.7E401 N 1.4E401 N 2.CnPM N 7.6E402 N 

7.50&63 I 8.8OE-01 H 1.65E03I y 4.lE,rn c 3.8E+w c 4.2E01 C 7.6E402 C e.5E*o1 c 

1.3DEQl H 1.3M-01 H 5.2E-01 c 4.6E-02 C 2.4EM C 4.4E401 C 4.QE4w c 

4.fxe-02 I i.sE+m c 1.4E-01 C 6.9EG? C 1.2E402 C 1.4E401 C 

1.7E.04 I 6.2E01 N 

1 ’ 1 ;::: 1 l.lOE+WWI “““k ,,,, /: 

l.OE*W N 6.lE+O2 N 1.2E406 N 4.7E404 N 

5.7EM C 2.sa3 c 56E-01 c 

Ill 



Sours”: I - mm ” - &As, A - HEAm *Itema* w . wvldmmnl cam IRIS or MAST ank: c . c,,c,,,~pa~e l “ccb N . Net,c,,Mk r”eeh I * RBC .I “I of 0.1 ( RBk 

E - EPBACEA pwhkn*l “.km 0 - eowr Risk-based cmcef~lratbnr . 
Tap AmMenl SOII 

Rf&l CSFo RtDl CSFI Waler air Fkh Induslrial Relldenllal 

Chemkal CAS moncfi Ih?hN ww lmlw voc usn slm ” 3 -9 mg/kg men9 
“METHYL ISORITYL KETONE (4-METHYL-2WNTANOh 108101 6.WE-02 H 2.WEM A 1.4E462 N . v 7.3E+Ol N l.lE402 N 1.6E*05 N 6.3E*W N 

METHYL METHACRYUTE 1)wm 1.40E4W I 2.WE-01 I v 1.4E403 N 7.3E+O2 N l.QE403 N Z.QE*m N l.lE+O5 N 

2-METHYL-5.NITROANILINE 99569 3.3CE-02 H 2.OE4w c 1.9E-01 C 9.6EJ32 C 1.7E*02 C l.QE*Ol C 

METHYL PARATHION 29awo 2.56E.04 I 9.1E+W N 9.1E-01 N 3.4E-01 N 5.1E402 N 2.OE401 N 

2-METHYLPHENOL 95487 5.OOE-02 I 1.6E403 N 1.6E402 N B.BE*Ol N 1 .OE+OS t.l 3.9E403 N 

J-METHYLPHENOL 108394 5mEa2 I l.BE+W N 1.6E+O2 N 6.9E401 N 1.OE*O5 N 3.QE+W N 
I-METHYLPHENOL 108445 5.OOE-03 H 1.6E+O2 N l.BE*Ol N 6.6E*W N l.OE*M N 3.QE402 N 

YETHYLSTYRENE MIX 25013154 6.WEO3 A l.WE.02 A Y 5SE401 N 3.7E401 N a.lE*W N 1.2E*M N 4.7E402 N 
ALPHAMETHYLSTYRENE 88839 7.OtE.02 A v 4.3E+O2 N 2.6E+O2 N 
METHYL TERT-BLrlYL ETHER 

B.SE+Ol N 1.4E405 N 5.5E+W N 

1634M4 6.57E-01 I V 6.3E*W N J.lE*W N 
METOLACHLOR (WAL) 51216452 IsOEdl I 5.5E403 N 5.5E+02 N 
‘%lREX 

2.OE402 N 3.1E405 N 12E+M N 
2365955 2.ooEo1 I f.JE+W N 7.3E51 N 

MC4YBDENUM 
2.7EQl N 4.fE*O2 N l.BE*Ol N 

7439967 SE-03 I l.OE*OZ N l.BE*Ol N 6.6E4W N l.OE*M N 3.9E402 N 
“MONOCHLORAMINE 105QQQo3 IEdl I l.OOE.01 H 3.7E4W N 3.7E402 N 1.4E402 N 2.OE*O5 N 7.6E4W N 
NALEO 300765 2E-133 I 7.3E401 N 7.3E4W N Z.IE+W N 4.1E*W N 1.6E402 N 
NICKEL REFINERY DUST 6.4E-01 I 7.5E.03 C 
NICKEL 7440020 z.OOE-02 I 7.3E+O2 N 7.3E401 N 2.7E*Ol N 4.1E’M N 1.6E*O3 N 
NITRATE 14797558 1.6c43w I A6E+M N 5.6E403 N P.ZE*W N 3.3E406 N 1.3E405 N 
NITRIC OXIDE 10102439 lmE51 w Y 6.lE402 N 3.7E+O2 N l.IE*M N 2.OE405 N 7.6E*W N 
NITRITE . 14797650 l.ooE5l I 

h 

3.7E+O3 N 3.7E*02 N 1.4E402 N 2.OE405 N 7.6E+W N 
2NITROANILINE 66744 5.7OEo5 Ii 2.1E-01 N 

\ 

NITPOBENZENE 96953 5.WEM I .6.OOEM A 
v  3,5E*m N 2.2E4W N 6.6EOl N l.OE+OJ N 3.9E401 N 

NITRONRANTOIN 67209 7.OOE-02 Ii Z.M*W N 2.6E*Q2 N 9SE401 N 1.4E405 N 5.5E*W N 
NITROFURAZONE 59670 1.5CE*W H 4.5EM c 4.2E-03 C 2.1E.03 C J.nE*m c 4.3E-01 C 
NlTROGEN MOXIM 10102440 1.ooE+w w v 6.1E+W N 3.7E4W N 1.4E403 N 2.OE*m N 7.EE+M N 
NITROGLYCERIN 55630 1.4E.02 E 

e.1 
4.8E*m c 4.5E-Lll C 2.3E-01 C 4.1E402 C 4BE401 C 

4-NlT.ROPHENOL IWO27 6.WE-03 E 2.9E402 N Z.BE*Ol N l.lE+Ol N l.BE*M N 6.3E402 N 
2-NITROPRCPANE 79469 5.7OE-03 I 9.4OE*W H y 1.3E~33 C 6.7E.M C 

“N-NITROSOM-N-BUTYUMINE 924163 5.4Oem I 5.60em I y 1.9EM c i.lE-03 C 5.6E-04 C i.iE*rn c 1.2E-01 C 

N-NITROSODlETHANCMMINE 1116547 2.mE*w I 2.4E02 C 2.2E-03 C l.lE-03 C Z.OE+W C 2.3E-01 C 

N-NITROSOOiETHYlAMINE 55185 t.wE*oz I 1.!5oE*o2 I 4.5E.04 c 4.2E-05 C 2.1E05 C 3.6E-02 C 4.3E-03 C 

N+JlTROSOClMETHYLAHINE 62759 51OE*01 I 5.1oE*01 I 1.3EM c 1.2E54 c 6.2E-05 C l.fE-01 C f.3E-02 C 

N-NITROSOC+‘HENYLAMINE 86306 4.QOEo3 I 1.4E401 C 1.3E4W C 6.4E.01 C l.ZE+W C 1.3E402 C 

N.NITROSODlPROPYlAMiNE 621647 7.OOE4w I 9.6E-03 C 8.9E-04 C 4.5E-04 C 6.2E-01 C 9.1E.02 C 

N-NITROSO-N-ETHYLUREA 759739 1.4OE*O2 H 4.86-M c 45E-05 c 2.3Eo5 c 4.1E-02 C 4.6E-a) c 

N-NITROSO-N-METHYLETHYLAMINE 10595956 2.2OE401 I 3.OEJJ3 c 2.6E-04 C 1.4E-04 C 2.6E-01 C 2x-02 c 

N.NITROSOPYRROLIOlNE Q30552 2.1oE*w I Z.lOE*W I 3.2E.02 C 3.OE-03 c 1 SE-03 C Z.TE*W C 3.OE.01 C 

M-NITROTMUENE 99081 2.WE.02 E v l.ZE402 N 7.3E+Ol N 2.7E*Ol N 4.1E*M N 1.6E+W N 

0.NITROTOLUENE 66722 l.WEQ2 H V 6.1E401 N 3,7E+Ol N 1.4E401 N Z.OE*M N 7.6E402 N 

P.NlTROTOLUENE 98990 l.WE-02 H v 6.1E401 N 3.7E401 N 1.4E401 N 2.OE*M N 7.6E402 N 

NUSTAR 65508199 7.WEW I 2.6E401 N 2.6wm N 9.5E.01 N 1.4E403 N S.SE*Ol N 

ORYZAUN 19044663 !i.wEM I 1.6E*W N ,.BE+OZ N 6.5E401 N l.OE*OS N 3.QE+W N 

OXADIAZON 19666309 !iou!33 I l.BE+OZ N 1.8E+Ol N 6.6E*m N lOE+MN 3.QE402 N 

OXAMYL 23135220 2.50E-m I 9.1E402 N B.lE+Ol N 3.4E401 N 5.1E*M N Z.OE+W N 

OXYFLUCRFEN 42074033 3.WE03 I l.lE*OZ N 1.1E*Ol N 4.1E*m N 6.1E+O3 N 2.3E+O2 N 

PAAAQUAT OfCHLORlM lQlM25 4.5OE.03 I l.(lE*02 N 1.6E401 N (I.lE*W N 9.2E*W N 3.5E402 N 

PARATHION 56362 6.OOE-03 H 2.2E402 N 2.2E401 N 6.lE*W N l.ZE*M N 4.7E402 N 

“PENTACHLOROBENZENE 606935 moE54 I Z.QE*Ol N Z.QE*W N l.lE*W N l.BE+W N 6.3E’Ol N 

“PENTACHLORONITROSENZENE El2668 3mE-03 I 2.6OEQl H 2.6E-01 c 2.4EQ2 C 1.2E.02 C 2.2E401 C 2.5E+W C 

PiWTACHLOftOPHENOL 87565 3mE-02 I 1.2oE51 I S.oEQl c 5.2EJl2 C 2.6E-02 C 4.6E401 C 5.3E4W c 

PERMETHRIN 52645531 5mEM I 1.6E+O3 N l.fIE+O? N (I.BE+Ol N l.OE+O5 N 3 QE+W N 

PHENOL 106952 6.WE-01 I 2.2004 N 2.2E+W N B.lE*O? N 1 2E*m N 4.7E*M N 

M-PHENYLENECXAMINE 106452 6.wE53 I 2.2E+M N Z.ZE*Ol N I).lE*W N 1.2E*M N 4.7E+02 N 

O-PHENYLENEDIAMINE 95545 4.7OE-62 H 1.4E*m c 1.3E01 C 6.7E92 C 1.2E402 C 14E401 c 



s-: I - IFIIS n . HEAST A - HEM1 AnemlN w . w@l*m mm ,R,S m HEAsT 
E-EPA-NcEApakbnJv~ o-cam 

snk: c I rA&qmk rlkch N . NrnCarcine@er& IlTWN I. RFJC * M dO.1 e llscc 
Risk-based cmcmlmlions 

Tap Amblenl SOII 

RID0 CSFO RfDl 
Chakal 

CSFI watsr Sk Fish lndusblal 

CAS 

Resldmlld 

yykgld 1mw wWd UshnJ monco 
P-PHENYLENEDIAMINE 

‘W9fd VW w w9 
108503 

mgncp 
l.QoE51 Ii 

Z-PMNYLPHENOL 
&BE+03 N 6.9E+02 N 

90437 

2.6&02 N 3.9E+05 N ME+04 N 

1.9lx.03 H 
PHOSPHlNE 

15E+01 c 3.3E+W C 1.7E*OO c 

7663512 

3.OwJ3 c 3.4E+O2 C 

3.wE54 I 9.6OEo5 I 
FwosPlioRlC ACID 

l.lE*OI N 3.1E-01 N 

7664362 

4.lE.01 N 6.1E+O2 N 2.3001 N 

2.9cE-03 I 
PHOSPHORUS WE) 7723140 

l.lE+Ol N 

2.LwE-05 I 
p-PmiALlc AclO 

7.3Edl N 
1co210 

7.3E-02 N 2.7E.02 N 4.1E+Ol N 

l.wE+M) H 

l.BE*W N 

PhTHAlX ANHYDRIDE 
3.7E+O4 N 3.7E*O3 N 1.4E+O3 N 

65449 2.WE+w I 

2.0E+U3 N 7.6E+O4 N 

3.43E.62 Ii 
PDLYBRD~MTED ~PHENYLS 

7.3E+O4 N 1.3E*O2 N 
7.WE.06 Ii 

2.7E+O3 N 4.IE+O6 N 

9.9cmw Ii 

1.6E*O5 N 

,~YCliLORlNAlED BIPHENYLS 1336363 
7.5E-03 c 7.oE.04 c ME-04 C 

2.OLmW I 
6.4E-01 c 7.2EM C I 

ARDCXDR-1016 
2.mE+M) I 

12674112 
3.3E-02 C 

7.OOEo5 I 
3.1E4u c 

7.OmO2 I 
1.6E-03 c 2.9mW c 3.2EOl C 

ARDUCJR.1221 
7.OOEm I 

11104262 
9.6E01 C I 6.9E02 c I 4.5E.02 C I 6.2E+Ol C I 

AR&U&1232 
2.OoE*W I 

ME+00 N 

2.OOE*W I 
11141165 

3.3E.02 c 3.IE-03 c 1.6E53 c 

2.OLmW I 
2.9E*do c 3.2E-01 C 

AROCLOfb1242 
2.Oc4z+w I 

53469219 
3.3E62 c 3.1E.03 C 1.6E-03 c 

2.WE+al I 
Z.OE*OO C 3.2E.01 C 

AROCLDR-1246 
2.OcE*O9 I 

12672293 
3.3E.02 C 3,lErn c 1.6E.03 C 

2mE+w I 

Z.QE+OO C 3.2E-01 C 

ARocLDR-1254 
2.oE+w I 3.3EM C 

11097691 
3.1E-03 C 

2.WE-05 I 
1.6E-03 C 

2.ooE+w I 

2.9E+W C 3.2Edl C 

AAOCLOf?-1260 
2.Omsw I 3x-02 c 

11096625 
3.IE03 C 1.6E53 c 2.9E*W C 

2.WE+W I 

3.2E.01 C I 

2.09E+w I 
PDLYCHLDRINATED TERPHENYLS 

3.3E.62 C 
61766339 

3.IE-03 C 1.6E.03 c 2.9E+W C 

4.5OE+W E 

3 2E-01 C 

I.SEM C 3.4E03 C 7.cE-04 c 1.3rz*w c 1.4E.01 C 

“ACENAPHTHENE 93329 6.WE.02 I 
**ANTHRACENE . 

Y 3.7E+02 N 
126127 

2.2E+02 N B.lE*Ol N 1.2E*O5 N 

3.WE.01 I ’ 

4.7E+03 N 

~ENZ~A)ANTHRACENE 
Y 1.9E*O3 N 

56553 
I.lE*W N 4.1E+02 N O.lE+OS N 

7.JoEOi E 

2.3E*O4 N 

BENZOfBJFLUORANTHENE 
9.2Ea2 C e.6E53 c 4.3E-03 C 

265992 

I.BE+W C 6.7E-01 c 

7.3oE.01 E 
BENZDfKJFLUDRANlHENE 

9.2E-02 C 
207069 

6.6EM C 4.3E-03 C 7.6000 c 

7.3CE.02 E 

6.7E01 C 

BENZO(A)PYRENE 
9.2E51 C 

50326 

6602 c 4.3E-02 c 7.6mOl c 

7.3OE+OO I 

6.7E+OO C 

CARBAZDLE 
3.1OE+W E 9.2Em C 

68746 
2.OE.m c 4.3Ed4 c 7.6E-01 C 6x52 c 

2.00~~ n 
CHRYSENE 

3.3E*W C 
216019 

3.1E.01 C 1.6E.01 C 2.9002 c 

7.3oE-03 E 

3,2E+Ol C 

DI6ENZ&l$VJTHRACENE 
9.2E*W C 6.6EOI c 

53703 

4.3E-01 C 7.6E*O2 C 67E*Ol C 

7.3OE*W E 
DMENZCFURAN 

9.2EM C 6.6604 c 4.3E04 c 7.6E-01 C 

132649 

6.7E~32 C 

4.00E-03 E 

FLUORANTHENE 
Y 2.4E+Ol N 1,5E+Oi N 5.4E*W N 6.2E+03 N 

296440 

3 II302 N 

4.WE.02 I 

l *FLUORINE 
l.SE+O3 N 1.5E+O2 N 5.4E+Oi N 6.2E*O4 N 

86737 

3.lE+O3 N 

4.WE-02 I Y 2.4E*O2 N 

INMNO(1.2.3.C.D)PYRENE 

lSE+O2 N 5.4E+Ol N 6.2004 N 

193395 

3.lE+O3 N 

7.3OE-01 E 9.2E.02 C 

2-YETHYLNAPHTHAL 

mlEM c 4.3E-03 C . 7.6E+W c 6.7EOl C 



Chemkd 

smuhl AZSJE 

SODlLlM DIETFlYLDlTHlOcAREAMATE 

STRONTIUM. STABLE 

STRYCHNINE 

STYRENE 

2.3.7.6TETRACHLORODlBENZODlOXlN 

“1.2.4.METRACHLORON~NE 

1.1,1.2-TETRAcnLOROETHANE 

Rmo 
CAS w’@d 

26826226 4.ccE-03 I 

146165 3.6OE-02 I 
7440246 6.oOEOl I 

57249 3.O9E-04 I 

100425 2.OoE-01 I 
$746016 

95943 JWEM I 
WO2OE 3.WE.62 I 

CSFo 

1WW 

2.7OE.01 H 

l.%E+O5 H 

2.6OEm I 

2.96E-61 I 

1.1,2.2-TETRACZHLOROETHANE I 79345 6.W432 E 2.WEAll I I 
TETRACHLOROETHENE 1 1271&d l.WEQ2 I 1 5.2’JE-62 E 1 1.4E-91 E 

~2,44,6TETRACHLDROf’HEt+OL I 569021 3.WEMI I I 
“P.AA.A,A-TETRACHLOROTOLUENE 5216251 2.WE+o1 H 
1.1.1.2-TETRAFLUDROETHANE 1 6119721 I I 2.29E+o1 I 

J”TETRA+IY~JR~FU~IAN I 1-l 2.00E.62 E 1 7.6%03 E 1 6.6E-62 E 

TETRYL 1 4794591 l.WE-62 H I 
TliALLlC OXIDE 1314325) 7.WEo5 W 1 

lTHALLlUh4 I 74402601 7.WE-05 0 I I 

THALLIUM ACETATE 5828EE Q.WEOS I I 
THALLIUM CARmATE 1 65337391 6.OOE.05 I 1 

I THALLIUM CHLORIDE 1, 7791120~ 6.UX-651 1 I 
THALLILTM NITRATE 10102451 1 Q.WEosI I I 
THALLIUM SULFATE (2:l) 7446188 1 6.WE.05I 1 

bl0EMcARS 1 262497761 1.69E-62 I I I 
TIN 7440315 6.00~01 n I 
TlTAMUM 1 74403261 4.OOE+W E 1 1 6.66E-W.E 

TlTAMUM DIOXIDE 13463677 4.OOE+W E 

TOLUENE 109963 2.0&l I 

TOLUENE-2.4.MAMINE 95607 3.2OE+W H 

TOLUENE-2.5DlAMINE 95705 B.aJEOl H 

9.6ClE’J3 E 

1.14E-61 I 

TOLUENE-2.6-DlAMINE 1 8234051 Z.OLE-01 H I 
P-TOLUIMNE 1 106490~ 1 1.99E41 H 

I “TOXAPHENE 1 6Wl3521 I 1.1oE*06I I 

“1.2.4-TRIBROMOBENZENE 1 6155431 5.WE03 I 1 I 
TRIBUTYLTIN OXIDE I 563591 3.WE-94 I 1 

I 2.4.5TRICnLOROANILINE / 8349351 1 3.40E-62 n 

1.2.4-TRICHLOROBENZENE 129921 l.WE.62 I 5.7OE-02 H 

l.I.l-TRICliLOROETHANE I 715561 2.WE-02 E 1 1 2.88EOl E 

1.1.2-TRICHLOROETHANE 

TRICHLOROETHENE 

TRlCnLOROFLUOROMETnANE 

2.45TRICnLOROPHEN 

79QO5 4.WE-03 I 5.7oE-02 I 

79016 6.WE43 E I.lOE52 E 

75694 3.WEOl I 2.WEOl A 

95954 l.WE-91 I 

2.4.6mcHLOR0wEN0L I 6.90321 1 l.lom2 I I 

2.4.5-T 93765 l.WE-62 I I 
2q.4.5TRtCHLOROPHENOXY)PROPIONlc ACID 

1,1,!&1RICliLOROPROPANE 

1.2.3TRICHLORDf’ROPANE 

1.2.3~TRtCHLOROPROPENE 

93721 6.WE-03 I 
596776 5.WEd3 I 

96164 6.OOE-03 I 7.L4E+W n 

96195 s.ooE53 H 

1.1.2~TRlCHLDRO-1.2.2.TRIFLUOROETHANE I 7613ll 3IJOE+Ol I 1 1 6.6OE+W H 

13.4~TRIYETHYLBENZENE 955361 5.OOEdI2 E 1 1 1.7OE-03 E 

I :-. I 3.!blRIMETWlBENZENE I vm67il1 5.WE52 E 1 1 1.7oE-03 E . 
TRIMETHYL PHOSPHATE 512561 I 1 3.70~42 n I 

l.3.5TRINllROBENZENE I 993541 3.WE.02I 1 I 
2.4.6TRINlTROTDLUENE 116967 5.oE54 I 3.WE-02 I 

URANIUM (SOLUBLE SALTS) 3mEm I 

l.ooeM I e.lE+w c 6.3EQl C 2.9E.01 C 5.2E+O2 C 5.6001 C 

3.7E+O2 N 3.7E+Ol N 1.4E+Ol N 2.oE+O4 N 7bE+O2 N 

2.9E+O2 N 2.9E*Ol N l,lE+Ol N l.OE*M N 6.3E*62 N 

Y 3.CJE+Ol N l.LIE+Ol N I.BE+W N l.OE+M N 3X+02 N 

Y lsE53 c 6.9E41 c 4.5EJ34 c 8.2E-01 C Q.lE.02 C 

Y 3.6E401 N l.BE+Ol N 6.6E+W N l.OE*M N 3.9E*O2 N 

Y S.QE+M N 3.1E+M N 4.1E+04 N 6.lE+07 N 2.3E*W N 

Y lK+Ol N O.ZE+W N 6.6E*Ol N l.OE+W N 3.9E*O3 N 

Y 1.2E+Ol N 6.2E*W N O.(IE+Ol N l.oE+oS N 3.9E*03 N 

1.6E+W c 1.7E-91 C 9.5E02 c isE+oz c 1.7E+Ol C 

l.ll30.3 N l.lE+92 N 4.1E*Ol N O.lE+M N 2.3E+O3 N 

22E+w c I 2.1E-01 C I l.lE-61 C I 19S*o2 c I 2 lE*Ol C I 

l.lE*O2 N l.lE*Ol N l.lE+W N 6.lE+03 N 2.3E*02 N 



VANADIUM 

VANAULJM PENTOXIDE 

I Rlrk-based -sHons 

I I I I I I I Tap I AdlSlM I Sdl I __,.__ I 
CAS 

7446622 

1314621 

RtDO 

mgllrgld 
7.OOE.03 H 

9.mE-03 I 

CSFo 

WPWJ 

CSFI wabr air Fish lllduslrial ReSldenll6l 

l~Q/d wx w ughn3 mgnco mgM mdko 

2.6E+O2 N Z.BE+Ol N 0.5E*W N 1.4E’M N 5.5E-32 N 

3.3E+O2 N 3.3E+Ol N 1.2E+Ol N 1.6E*O4 N 7.OE+02 N 

XYLENES 1336207 2.OoE+w I 1.2E*O4 N 7.3E+O3 N 2.7E*O3 N 
ZINC 

4,1E+C03 N 1.6E+O5 N 

7445366 3.WE.01 I l.lE+M N l.lE+OJ N I.lE+M N 6.lE+O5 N 2.3E+O4 N 
zlNcplmmilDE 1314647 3E-04 I l.lE+Ol N l.lE+W N 4.lE-01 N 6.1E*O2 N 2.3E*Ol N 
ZINEB 12122677 SE-W2 I I.63303 N 1.6l302 N 6).9E*Ol N 1.OE*O5 N 3.9E+O3 N 
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These regulations and health advisory tables are revised approximately every 6 months by EPA’s 
Office of Water. The tables may also be accessed on the Intemet in the near future. The tables 
may be accessed corn the Of?ice of Science and Technology home page at: 

http://www.epa.gov/OST. 

Although no permanent mailing list is kept, copies may be ordered free of charge from the: 

SAFEDRINKINGWA’IERHOTLINE 
l-800-426-4791 
Monday thm Friday, 9:00 AM to 5:30 PM EST. 

Publication numbers for the supportive technical documentation for the health advisories can be 
found on the Internet at: 

http://www.wpa.gov/OST/pc/dwha.html 

Copies of the supportive technical documentation for the health advisories can be order on the 
Internet at: 

http://www.epa.gov/OST/orderpubs.html 

or obtained for a fee corn the: 

Educational Resource Information Center (ERIC) 
1929 Kenny Road 
Columbus, OH 43210-1080 
Telephone number (614) 292-6717 
FAX (6 14) 292-0263 
e-mail ERICSE@osu.edu 
Payment by Purchase Order/check/Vrsa or Mastercard. 

The Health Advisories available and their ERIC order numbers are included at the end of this 
publication. For further information regarding the Drinkiq Water Regulations and Health 
Advisories, call Barbara Corcoran in EPA’s GfEce. of Water at (202) 260-1332. 



LEGEND 

Abbreviations column descriptions are: 

MCLG: Maximum Contaminant Level Goal. A non-enforceable concentration of a drinking water 
contaminant that is protective of adverse human health effects and allows an adequate 
margin.of safety. 

MCL: 

IUD: 

Maximum Contaminant Level. ‘Maximum permissible level of a contaminant in water 
which is delivered to aquser of a public water system. . 

Reference Dose. An estimate of a daily exposure to the human population that is likely to 
be without appreciable risk of deleterious effects over a l&time. 

DWEL: Drinking Water Equivalent Level. A lifetime exposure concentration protective of 
adverse, non-cancer health &ects, that assumes all ofthe exposure to a contaminant is 
from a drinking water source. , 

The codes for the Status Reg and Status HA 
columns are 8s follows: 

F Einal 

D draft 

L listed for regulation 

P proposed 

T tentative (not officially proposed) 

Other codes found in the table include *- 
the following: 

-4 

NA not applicable 

PS performance standard 0.5 NTU-1.0 N’KJ 

TT treatment technique 

Large discrepancies between Lietime and Longer-term HA values may occur because of the 
Agency’s conserva tive policies, especially with regard to carcinogenicity, relative source 
contribution, and less-than-liietime exposures in chronic toxicity testing. These factors can result 
in a cumulative UF (uncertainty factor) of up to 5 to 5000 when.calculating a Lifetime HA. 



. 
A :- The scheme for categorizing chemicals according to their carcinogenic potential is as follows:* 

Group A: Sufkient evidence in epidemiologic studies to support causal 
Human carcinogen association between exposure and cancer 

Group B: Limited evidence in epidemiologic studies (Croup Bl) and/or 
Probable human carcinogen sdicient evidence from animal studies (Croup B2) 

Group C: 
Possible human carcinogen 

Group D: 
Not classifiable 

Limited evidence from animal studiesand inadequate or no data 
inhumans 

Inadequate or no human and animal evidence of carcinogenicity 

Group E: No evidence of carcinogenicity in at least two adequate animal 

No evidence of carcinogenicity tests in difkent species or in adequate epidemiologic and 
for hunians animal studies 

Drinking Water Health Advisories (HAs) are defined as follows: 

One-day HA: The concentration of a chemical in drinking water that is not expected to cause any 
adverse noncarcinogenic efkcts for up to 5 consecutive days of exposure, with a 
margin of safety. 

Ten-day HA: The concentration of a chemical in‘drinking water that is not expected to cause any 
adverse noncarcinogenic effects up to 14 consecutive days of exposure, with a 
margin of safety. 

Long-term HA: The concentration of a chemical in drinking water that is not expected to cause any 
adverse noncarcinogenic efEcts up to approximately 7 years (1 O?! of an 
individual’s lifetime) of exposure, with a margin of safety. 

Lifetime HA: Theconcentrationofachemicalindrinkingwaterthatisnotarpectedtocauseany’ 
adverse noncarcinogenic e&cts over a lifetime of exposure, with a margin of safety. 

*EPA is in the process of revising the Cancer Guidelines. . 

,-- 
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0.05 to 0.2 :,: (‘., ,” :,. . . : (1. _‘, -:, . . . . . . ..i..:.. ,, :, . :. ; ;:~f;+j$:$:: .:: .,, .A.. .:. .,.: i.. :,.: .: ‘. ‘! : : ,I ,::25~ :, : 
. . . ‘, ., ‘,.‘..,...(,. ..:., ,’ .,, :,,:‘.:::+:.“.:: ,. . . .:. 

i 5 cob!, units .,. .,:..,:, ..... ,, 
., :: : .: ‘. ,. ,::, ,.,. ‘. :~ I;i,r.~f~~~.; ‘I:,:‘!..::j :;.;;;j:ii$g 

“, ::... :.._ ,.:.: ., I: .! >,~:‘.~:‘,A. . . . . . . i :., 

non-corrosive :\ :. ‘. .:.. “i, ,:,;,:,.~ ._.. :.. . ,.::‘;::: 4:. .,: _.._, t., ‘: ,.,, . . . ” .._,,:+;_: :.‘.‘i-~:.::.’ :. (I : . . . : .: . . ::y&j :y .‘. :’ ,:__ 
,, (, .: .+:, .:*.,. : _,. : ,,. i;;‘;;p~; (,.. _. ‘_ i::‘::‘.‘y.‘::‘“‘: 

o-5 .’ : i ,,._ ,$y. . . . . . 1;. ..’ ;. ;.,.,:, j,:. _, 2 _( ‘, ‘, *,..:.,p.: . . ..I ,j.‘.(,. i : _:, :, : ,,..: ., . . ,, . . : ,!:,. : ,,: :il .. :.. :, : ,.,... :._.x::;... ,!_,, 
/ :.;‘:,; ;,.. 4, ‘. . . ,..,. :: ;, .,:,~:i @& 1’:. .’ : $~;ii’~:~;:, :, 

o-05 ,__ : 1.. :. ,;‘, .: .:: .:, (, ,:, ..‘: ,: .:.;:.::: :: ‘.i .A. ,.,: . . ,_. !.“: y:;;:yg:.-,: ,::‘i.> : . :I?i~~~~~~~~~~~~~~~.~~~~~ 
..,. .,. .: ,. . . .,,. ., .,. 

6.5 - 8.5 . . . .> .: ‘C:.~:, :,:,::I: ,. .: ..:,.,_ :. :,.; ‘;‘;‘:‘“.: : _,, ,.,, ;,., “., . . . __ . . : y “, i:.:::.:.:.:~i”::‘.3..::, (.,. ‘,‘: g,::~:> ,_.,.,.,,:,. .!..:.z.“.““. . ‘. ,.. ,:.. .; ,, : :.,L.y ’ ~l,..:~,~,::i,l;:~~~~ : ; 1.; ,:,I <~.;~j~x:YJrj:~.: ,.,. >.:. . ...,., y..?,‘.. ::: .:: ; ,.,.:.,, i.’ ..:. :.:.;i :.::::::... ::: (. ., ,(... ., . . . . . 

250 
:.. ._’ :.. . . . . .‘. :,.‘,. :, ~::.-:.‘:.:. >::.: . ..’ ‘j ..‘,, ,‘,.:’ :vy i ii::; :$; ::ii:‘~~(j:::.:.~.I.I:.:‘. .:<: .: ..:,; ,;,I ,.,. :;:::g;g$ 

._... . . . . . . . . . . ‘.. ‘. . . . .:.:., ,.,. :: .:.; .,., ,:,:. ,.,..L_ L : . ,:,.:.::‘.i?‘: :‘. :‘;:,:,,.:; g@$.~: ,.I:” ?, j’, ::“:::~~~~;:‘;: . . . . . . . . ,,,‘, ..I> :.. . . . 

Status Codes: P - proposed, F - final 

* Under review. 

Secondary Drinking Water Standards am unenforceable fedenrl guidelines reganling taste, odor, co/or and 
certsin other non-aesthetic effects of drinking water. EPA recommends them to the States as reasonable goals, 
‘but federal law does not reguire water systems to comply with them. States may, however, adopt their own 
enforceable regulations governing these concern?. To be safe, check your State’s drinking water rules. 
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Total Coliforms 
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Key: PS, lT, F, defined as previously stated. 
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’ Final for systems using surface water; also being considered for 
regulation under groundwater disinfection rule. 
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Federal Ambient Water Quality Criteria 
December IO,1998 



NATIONAL RECOMMENDED WATER QUALITY CRITERIA FOR PRIORITY TOXIC POLLUTANTS 

FR cite/source 
Saltwater Human health for consumption of: Freshwater 

CMC ccc 
WL) WL) 

CAS No. Water + orga- 
nism @g/L) 

Orga$rr)only Priority pollutant 

1 Antimony ................................ 
2 Arsenic ................................... 

7440360 
7440382 

18540299 
7440508 
7439921 
7439976 
7440020 
7782492 

7440224 
7440280 
7440666 

57125 

1%% 
107028 
107131 
71432 
75252 
56235 

108907 
124481 
75003 

110758 
67663 
75274 
75343 

107062 
75354 
78875 

542756 
100414 
74839 
74873 
75092 
79345 

127184 
108883 
156605 
71556 
79005 
79016 
75014 
95578 

120832 
105679 
534521 

51265 
88755 

100027 
59507 

........................................................ 
34O*.“.K ............. lW’L.=‘.K ............. 

....................................................... 
;9 A.D.bb .............. 36A.D.bb .............. 

148.2 ................. 
........................... 
I.01 8 c.M.S .......... 

57 FR 60848 
52 FR 42160 
57 FR 60848 
52 FR 42160 
52 FR 42160 
EPA 82018-96-001 
52 FR 42160 
52 FR 42160 
52 FR 42160 
62 FR 42160 
62 FR 42160 
62 FR 42160 
62 FA 42160 
IRIS 09/01/91 
;; ;; gg 

62 FR 42160 
IRIS lo/O1192 
EPA 820/B-96-001 
57 FR 60848 
57 FR 60848 
62 FR 42160 
57 FR 60848 
57 FR 60848 
62 FR 42160 
62 FR 42160 
57 FR 60848 
57 FR 60848 
62 FR 42160 

43OOB .*.**.....*..... 
. . . . . . . . . . . *...a . . . . . . . * . . . . 
0.14C.M.S . . . . . . . . . a.. 

i 

3 Be 
a” 

lium ................................ 
4 Ca mium ................................ 
5a Chromium Ill ........................ 

5b Chromium VI ........................ 
; colyr ................................... 

....................................... 
; Merce~“r .................................. 

.................................... 
IO Selenium .............................. 

11 Silver .................................... 
12 Thallium ............................... 
13 Zinc ...................................... 

14 Cyanide ................................ 

.= . . . . . . . . . . . . . . . . . . . . . . . J . . . . . . . . . . . . . . . . . . . . . . . a.. 
J . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . 
1 . . . . . . . . . . . . . . . . . . . . . . . . . . 
J . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
- .......................... 
0.051 n ............... 
4,600B ............... 
............................ 
11,000 ................ 
............................ 
6.30 ................... 
............................ 
69,000” ............. 

....................................................... 
1.3D.e.K ............. 2.2D.eK ............. 
j70D.E.K ............ 74 D.e.K ............... 

.......................... .’ ............................ 

120.“” ................ 9.3D.bb ............... .z . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . 
. = lbm’ . . . . . . . . . . . . . . . . 
.= Tom’ . . . . . . . . . . . . . . . . 
),300” . . . . . . . . . . ..i.. 

. . . . . . . . . . . . . . . . . . . . . . . . . . , , . . . . . . . . . . . . . . . . . . . . . . . . 

l6D.K 11 D.K ................. ................. 
13D.=.ncc ........... 9.0D.E.K-cc .......... 
;5”.=.bb.= ......... 2.5D.“bb.= ........ 
1.4’J.Kh” ............ 0.77D.KJ’h .......... 
170D.cK ............ 52”.@-K .............. 
..R .T ................... SOT ................... 

3*4D.a= ......................................... 
........................................................ 
120D.E.K ............ 120r-‘.eK ............ 

!2nQ ................. 5.2K.Q ................ 

,100D.b” ..... .; .... 50’J.b” ................ 
I.8 D. EC. IT ............ 3.1 D.cc.li ............ 
!lOD.bb .............. 8.1 D.bb ............... 

,8D.cc.bb ............ O.g4D.“.hh .......... 

‘4 D, bb ................ 8.2D.bb ............... 

!gO D.bb.dd .......... 71 D.bb.dd ............ 

1.9D.G ............................................ 
....................................................... 

)O D. bb ................ 81 D.bb ................ 

).05OB ............... 
jlOB .................. 
............................ 
1702 .................. 
............................ 
I.78 ................... 
............................ 
3,100” ............... 

....................................................... 
1 Q.b .................. 1 Q.bb .................. TOO”.= ............... 

7 million fibers/l 1 
I .3E-8= ............. 
320 ..................... 
3.059 B.= ............. 
I .2 B.C ................. 
4.3 B.C ................. 

............... 
................ 
............... 

Asbestos . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2. 3. 7. 8-TCDD Dioxin . . . . . . . . 

............................ ............................ 

........................... ............................ 

........................... ............................. 

........................... ............................ 

............................ ............................ 

............................ ............................ 

............................ ............................ 

............................ ............................ 

............................ ............................ 

........................... ............................ 

........................... ............................ 
Acrolein .............................. 
Actylonithie .......................... 

. . . . . .,,.....,............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Benzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Brornoform ........................... 
Carbon Tetrachlorfde ........... ........................... ............................ 

........................... ............................ 

........................... ............................ 
Chlorobenzene ..................... 
Chlorodibromomethane ....... 
Chloroethane ....................... 
2Ghloroethylvinyl Ether ....... 
Chloroform ........................... 
Dichlorobromomethane ........ 
1 ,I -Dichloroethane ............... 
1,2-Dichloroethane ............... 
1 ,I -Dichloroethylene ............ 
1 .P-Dichloropropane ............ 
1,9Dichloroprop=ene ............ 
Ethgbenzene ....................... 
Methyl Bromide .................... 
Methyl Chloride .................... 
Methylene Chloride .............. 
1,1,2,2-Tetrachloroethane .... 
Tetrachloroethytene ............. 
Tofuene ................................ 
1.2-Trans-Dihloroethylene . . 
I ,l ,l -Ttichloroethane ........... 
1 ,I ,2-Ttichloroethane ........... 
Tnchloroethyiene ................. 
Vinyl Chloride ................ : ...... 
P-Chlorophenol .................... 
2.4-Dichloro henol ............... 
2,CDimeth Yp phenol .............. 
2-Methyl-4,6-Dinitrophend ... 
2,4-Dinitrophend .................. 
P-Nltroohenol ....................... 

5.7 B.= ................. 
D.56 B.= ............... 

470 6.C ................ 
46 B.C .................. 

99 q .C ................. 
3.2 B.C ................ 
39 w= ................. 
1,700B .............. 
29,oooB ............ 
40008 ............... 
I ......................... 
1600 B.= ............. 
11e.c ................. 
8.85C ................ 
200,000B .......... 
140,000* .......... 
- ........................ 
42 B.C ................. 
81 C ................... 
525c ................. 
4OOB.U .............. 
790 B-” .............. 
2,300B.U ........... 
765 .................... 
14,OOOB ............ 

62 FR 42160 
62 FR 42160 

57 FR 60848 
57 FR 60848 
62 FR 42160 
57 FR 60848 
62 FR 42160 
62 FR 42160 
62 FR 42160 
62 FR 42160 
57 FR 60848 
57 FR 60848 
62 FR 42160 
62 FR 42160 
62 FR 42160 
57 FR 60848 
57 FR 60848 
57 FR 60848 
62 FR 42160 
57 FR 60848 
62 FR 42160 
57 FR 60848 
57 FR 60848 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............................ ............................ 
............................ ............ . ............. 

0.38 8.C ............... 
0.057 B.= ............. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
............................ ............................ 
............................ ............................ 
............................ ............................ 

0.52 ix ............... 
y. ;:. 

4i3e 

. ..::::::::: .. 

....... ::. ........ :: 
13 
E 
36 

. . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . * . . . . .* . . . . . . . . . . . . . . . . . . . . . . . . . . 

............................ ............................ 

............................ ............................ 0.17B.C ............... 
0.8= ................... 
6,800 8.2 ............. 
7OOB.z ................ 

37 

zz 

:: 
42 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

1.2 . . . . . . . . . . . . . . . . . . . . 

0.WB.C . . . . . . . . . . . . . . . ............................ ............................ 
............................ ............................ 
............................ ........................... 

2.7c . . . .._._....__..... 
2.oc . . . . . . . . . . . . . . . . . . . 
120 0.” . . . . . . . . . . . . . . . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  

93 B,” ................. 
5400.” ............... 
13.4 .................... 
708 .................... 

. . . . . . . . . . . . . . . . . . . . . . * 
. . . . . U . . . . . . . . . . . . . . . . . . . . . . . “. . . . . . . . . . . . . . . . . . 

t 

. . . . . . . . . . . . . . . . . . . . . . . . . 

1, 



NATIONAL RECOMMENDED WATER QuALRY CRITERIA FOR PRIORITY TOXIC POLLUTANTS-Continued 

f 

Human health for consumption of: 

Water + orga- 
nism &IL) 

Orgar$r) only 

Freshwater 

CMC ccc 
WL) buY-) 

Priority pollutant CAS No. FR cite/source 

;J Pe;;;hlorophenol ............... 87865 
.................................. 108952 

55 2,4,6-Trichlorophenol ........... 
58 Acenaphthene ...................... 
57 Acenaphthyfene ................... 
58 Anthracene ........................... 
59 Benzidine ............................. 
60 BenzoaAnthracene .............. 
61 Benzoa ene ..................... 
62 T BenzobF uoranthene ............ 
63 Benz 

Y! 
hiperyfene ................ 

64 Benzo Fluoranthene ............ 
6.5 BisPChloroetho 

2 
Methane . . 

66 BisPChloroethyf ther .......... 
67 Bfs2-ChforoisopropyfEther ... 

88062 

2EE 
120127 
92875 
56553 
50326 

%E 
207089 
111911 
111444 

39638329 

72 4-Chlorophenyi Phenyi Ether 

n\ 
73 Chrysene .............................. 
74 Dibenzoa,hAnthracene ........ 
75 1,2-Dichlorobenzene ............ 

1 
76 1,3-Dfchforobenzene ............ 
77 1 ,CDichlorobenzene ............ 

E 

78 ......... 
79 

3,3’-Dichlorobenzidine 
Drethyi Phthalatew .............. 

60 Dimethyl Phthalate w ........... 
81 Di-n-Butyl Phthalate w .......... 
62 2,4-Dinftrotoluene ................. 
63 
84 

2,6-Dinitrotoluene 
Dr-n0ctyi Phthalate .............................. 

65 1,2-Diphenyihydrazine ......... 
86 Fluoranthene ........................ 
87 Fluorene ............................... 
88 Hexachlorobenzene ............. 
89 Hexachlorobutadiene ........... 
90 Hexachlorocyclopentadiene 
91 Hexachtoroethane ................ 
92 ldeno 1,2,3-cdPyrene .......... 
93 lsophorone ........................... 
94 Naphthalene ......................... 
95 Nitrobenzene ........................ 

117817 
101553 
85687 
91587 

‘E:g” 
53703 

99 Phenanthrene ...................... 
100 Pyrene ................................ 
101 1,2,4-Ttichlorobenzene ...... 
102 Aldrfn .................................. 
103 alpha-BHC ......................... 
104 beta-BHC ........................... 
105 ...... 
106 

gamma-BHC (Lindane) 
delta-BHC .......................... 

107 Chlordane .......................... 

541731 

‘FE 
84662 

131113 
64742 

121142 

ELzEi 
122667 

2EY 
118741 
67683 
77474 
67721 

193395 
78591 
91203 
98953 
62759 

621647 
86306 
85018 

129000 
120821 
309002 
319646 
319857 

58899 
319866 
57749 

CMC ccc 
ha-) h?dL) 

13bb . . . . . . . . . . . . .._.... 
- 

7.9b” .................. 
............................ 

0.28s.c ............... 
21 ,OOO a.u .......... 
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62 FR 42160 
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............................ 
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............................ 
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0.031 w= ............. 
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82 FR 42160 
57 FR 60848 
57 FR 60848 

............................ 

............................ ............................ 
170,OOO~ ........... 
5.9 B.= .......... ..L .... 

3,OOOa ............... 5.200 8 ............... 
1,7OOa ............... 4,3OOa ............... 

62 FR 42160 
62 FR 42160 

62 FR 42160 
62 FR 42160 
62 FR 42160 
62 FR 42160 
62 FR 42160 
57 FR 60648 
57 FR 60648 
z; ;; 6O83O 

57 FR 60848 
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Ez:~ ........... 
2;7OO a.,’ ..::::::::::: 
MO; .................... 

.................. 
0.04B.C ............... 
23,OOOa ............. 
313,000 .............. 
2,7OOa ............... 
0.11= ................. 

;c$z 1.: ............. 

li,OOOi 
............. 
............. 

2.600 .................. 
2,600 .................. 
0.077 u.= ............. 

............................ 

............................ 

............................ 

............................ 

............................ 

............................ 

............................ 

............................ 

............................ 

............................ 

............................ 

............................ 

............................ 

............................ 

............................ 

............................ 

............................ 

120,OOOs ........... 
2.900,ooo ........... 
12,OOOs ............. 
9.1 = ................... 

0.040 a.= ............. 
3008 .................. 
1,3OOa ............... 
o.OOO75 w-2 ......... 
0.44 wz ............... 
240 8.u.z ............. 
1.9 a.= ................. 
0.0044 B.C ........... 
36B.C .................. 

0.54a.c ............... 
3700 .................. 
14OOOe ............. 

57 FR 60846 
62 FR 42160 
62 FR 42160 
62 FR 42160 
57 FR 60848 
57 FR 60848 
57 FR 60848 
62 FR 42160 
IRIS 1 l/01/97 

57 FR 60648 
57FR6O848 

:5 F:: ii?iEi 

62 FR 42160 
IRIS 1 lmll96 

............................ 

............................ 

............................ 

............................ 

............................ ............................ 
............................ 
............................ 

O.&o77 B.C ......... 
50 a= .................. 
17,OOOe.“.o ........ 
8.9B.C ................. 
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;708odE;$.;:;. .. . ...... 

O:OO5 B.c w.::.:::::: 
5.OB.C ................. 

9608 .................. 
2602 .................. 
oOOO13”~= ......... 
0.0039 B.C ........... 

1,9OOB.“.U .......... 
8.1 8.c ................. 
1.4B.C ................. 
16B.C .................. 

................ ............ 

............................ . . . . . . . . . . . . . . . . . . . . . . . . . 

ii PI3 42160 
62 FR 42160 
62 FR 42160 
62 FR 42160 

11,OOOa ............. 
940 ..................... 
oOOO14~~= ..... .: .. 
0.013r3.c ............. 
0.046B.c ............. 
0.063= ............... 

............................ 
1.30 ................... 3.00 ................... 

............................ 
............................ 
............................ 

0.014B.C ............. 
0.019= ............... 

............................ 
9.95“ ................. 0.16‘3 ................. 

0.09= ................. ............................ 62 FR 42160 
0.0022 w2 ........... IRIS 02/07/98 

0.004 =m . . . . . . . . . 2.4= , . . . . . . . . . . . . . . . . . . 0.0043 =m . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
0.0021 B.= . . . . . . . . . . . 



108 4,4’-DDT ............................. 
109 4$-DDE ............................ 
110 ............................ 
111 

4,4’-DDD 
Dleldttn ............................... 

112 
113 

alpha-Endosulfan ............... 
beta-Endosulfan ................. 

114. Endosulfan Sulfate ............. 
115 Endrin ................................. 
116 ................ 
117 

Endrin Aldehyde 

118 
Heptachlor .......................... 
He 

p’ 
achlor Epoxide ........... 

1 l;CLso ychlonnated Blphenyls 

120 Toxaphene ......................... 

50293 
72559 

33% 
959988 

33213659 
1031078 

72208 
7421934 

76448 
1024573 

8001352 

1.1 G ................... 0.001 =.aa ... ......... 
............................ ............................ 
............................ ............................ 
0.24 K ................. 0.056K.C’ ............ 
0.22G.Y .............. 0.056G.Y ............ 
0.22 0.Y .............. 0.056G.Y ............ 
............................ ............................ 
0.086K ............... 0.036x.0 ............ 
........................................................ 

8:;;: 
................. 0.0038 cc* .......... 

.v .............. 0.0038 =.“.m ....... 
............................ 0.014N.m ............ 

0.73 . . . . . . . . . . . . . . . . . . . . 0.0002= . . . . . . . . . . . . . 

0.13” ................. 0.001 a,*s ............ 
............................ ............................ 
........................................................ 
0.71 G ................. O.O019G+= .......... 
0.034GaY ............ O.O087~.Y .......... 
0.034G.Y ............ 0.0087G.Y .......... 
........................................................ 
0.0370 ............... 0.0023=*0 .......... 
........................................................ 
0.053 Q ............... 0.0036G=a .......... 
0.053=.” ............ O.O036G.“.= ....... 
............................ 0.03N.a’ .............. 

0.21 . . . . . . . . . . . . . . . . ...* 0.0002~ . ...*.*...*.. 

0.00059 B.c ......... 0.00059 B.= ......... 
0.00059 B.C ......... 0.00059 B.= ......... 
O.O0083”.C ......... 0.00084B~C ......... 
O.O0014~.C ......... 0.00014~.~ ......... 

::r’ 
.................. 

5::” 
.................. 

110: .................................... 240: 
.................. 
.................. 

0.76B ................. 0.81 B.” .............. 
0.766 ................. 0.81 I-%.” .............. 
0.00021 KC ......... 0.00021 B.C ......... 
0.00010~.c ......... 0.00011 6.C ......... 
............................ ............................ 
0.00017 B.C.P ...... 0.00017~.c.p ...... 
0.00073 I’.= ......... 0.00075 I’.= ......... 

62 FR 42160 
62 FR 42160 
62 FR 42160 
62 FR 42160 
62 FR 42160 
62 FR 42160 
g ;; am& 

62 FR 42160 
62 FR 42160 
62 FR 42160 
62 FR 42160 
63 FR 16182 
62 FR 42160 

Footnotes: -. ._ _ . 
*This recommended water quality criterion was clerived from data ror arsenic (Ill), but is applied hare to total arsenic, which mi ht imply that arsenic (Ill) and arsenic (V) are equally toxic 

to aquatic life and that their toxicities are additive. In the arsenic criteria document (EPA 440/5-84-033, January 1985), Species il ean Acute Values are given for both arsenic (Ill) and ar- 
senic (V) for five species and the ratios of the SMAVs for each species range from 0.6 to 1.7. Chronic values are available for both arsenic (Ill 

1 
and arsenic (V) for one s 

p” 
ties; for the fat- 

head minnow, the chronic value for arsenic (V) is 0.29 times the chronic value for arsenic (Ill). No data are known to be available concerning w ether the toxicities of the arms of arsenic to 
aquatic organisms are additive. 

aThis criterion has been revised to reflect The Environmental Protection Aaencv’s ~1. or RfD, as contained in the Integrated Risk Information System (IRIS) as of April 8, 1998. The fish 
tissue bioconcentration factor (BCF) from the 1980 Ambient Water Quality Crfferia docljment was retained in each case. - 

cThis criterion is based on carcinooenicitv of 10-6 risk. Alternate risk levels mav be obtained bv movina the decimal wint fe.a.. for a risk level of 10-s. move the decimal ooht In the rec- 
ommended criterion one place to the right). s 

. -. 

D Freshwater and saltwater criteria for metals are expressed in terms of the dissolved metal in the water column. The recommended water quality criteria value was calculated by using the 
previous 304(a) aquatic life criteria expressed in terms of total recoverable metal, and multi 

Iii 
lying it by a conversion factor (CF). The term “Conversion Factor” (CF) represents the rec- 

ommended conversion factor for convertin recovera le fraction in the water column to a criterion expressed as the dissolved fraction in the water 
column. (Conversion Factors for saltwater 8 

a metal criterion expressed as the total 
CCs are not currentlv available. Conversion factors derived for saltwater CMCs have been used for both saltwater CMCs and CCCs.) See “Office 

of Water’ Poli 
7 

and Technical Guidance on Interpretation and .jmplementation of Aquatic Life Metals Criteria,” October 1, 1993, b Martha G. Prothro. Acting Assistant Administrator for 
Water, availab e from the Water Resource center, USEPA, 401 M St., SW, mall code RC4100, Washington, DC 20460; and 40 CF I4 
can be found in Appendix A to the Preamble--Conversion Factors for Dissolved Metals. 

Q 13136(b)(l). Conversion Factors applied In the table 

\ 
&The freshwater criterion for this metal is expressed as a function of hardness (mgll) in the water column. The value iven here corresponds to a hardness of 100 mg/L. Criteria values 

. for other hardness ma 
/ specified in Appendix Is 

be calculated from the following: CMC (dissolved) = exp {m* [In(hardness) +b,} (CF), or CCC 
A 

( 8 tssolved) = exp {mc [In (hardness)]+bc} (CF) and the parameters 
to the PreambleParameters for Calculating Freshwater Dissolved Metals riteria That Are Hardness-Dependent. 

- FFreshwater aauatic life values for oentachloroohenol are exoressed as a function of DH, and are calculated as follows: CMD=exo(l .O%t~ti) - 4.869); CCC=eXp(l .OO5 (pH) - 5.134). Vi- 
ues displayed in fable correspond to a’ pH of 7.8. ’ 

. . . . . . . . 

ut GThis Criterion is based on 304fa1 aauatic life criterion issued in 1980. and was issued in one of the followina documents: Aldrirv’Dieldtin fEPA 440/5-60-019~. Chlordane (EPA 440/5-8& 
027), DDT (EPA 440/5-60-038), $nbos’ulfai (EPA 440/5-60-046), End& (EPA 440/5-80-047), Heptachlor (4~0/5-60-052), Hexachlorocybohexane (EPA 440%-60-054), Silver (EPA 440/ 
5-80-071). The Minimum Data Requirements and derivation procedures were different in the 1980 Guidelines than in the 1985 Guidelines. For example, a “CMC” derived using the 1980 
Guidelines was derived to be used as an instantaneous maximum. If assessment is to be done using an averaging period, the values given should be divided by 2 to obtain a value that is 
more comparable to a CMC derived using the 1985 Guidelines. 

HNo criterion for protection of human health from consumption of aquatic organisms excluding water was presented in the 1980 criteria document or in the 1986 Quality Criteria for Water. 
Nevertheless, sufficient information was presented in the 1980 document to allow the calculation of a criterion, even though the results of such a calculation were not shown in the docu- 
ment. 

‘This criterion for asbestos is the Maximum Contaminant Level (MCL) developed under the Safe Drinkin Water Act (SDWA). 
J EPA has not calculated human health criterion for this contaminant. However, permit authorities shoul 8 address this contaminant in NPDES permit .actions using the State’s existing nar- 

rative criteria for toxics. 
KThis recommended criterion is based on a 304(a) aquatic life criterion that was issued in the 1995 Updates: Water Quality Criteria Documents for the Protection of Aquatic Life In Ambi- 

ent Water, (EPA-82O-f%96-011, September 1996). This value was deritied using the GLI Guidelines (60 FR 15393-15399, March 23, 1995; 40 CFR 132 Appendix A); the difference be- 
tween the 1985 Guidelines and the GLI Guidelines are explained on page iv of the 1995 Updates. None of the decisions concerning the derivation of this criterion were affected by any con- 
siderations that are s 

r 
ific to the Great Lakes. 

LThe CMC=l/((fl/ MCl)=(f2/CMC2)] where fl and f2 are the fractions of total selenium that are treated as selenite and selenate, respectively, and CMCl and CMC2 are 185.9 pg/l and 
y&q!- respectively. 

IS currently reassessing the criteria for arsenic. Upon completion of the reassessment the Agency will publish revised criteria as appropriate. 
NPCBs are a class of chemicals which include aroclors. 1242. 1254, 1221, 1232, 1248,1260, and 1016, CAS numbers 53469219. 11097691, 11104282. 11141165, 12672296, 11096825 

and 12674112 respective1 . The a uatic life criteria apply io this-set of PCBs. 
OThe derivation of the I? Ii CC for IS pollutant did not consider exposure through the diet, which is probably important for aquatic life occupying upper trophic levels. 
PThis criterion applies to total pcbs, i.e., the sum of all congener or all isomer analyses. 
QThis recommended water quality criterion is expressed as pg free cyanide (as CN)R. 
RThis value was announced (61 FR 56444-58449, November 14, 1996) as a proposed GLI 303(c) aquatic life criterion. EPA is currently working on this criterion and so this value might 

change substantially in the near future. 
S This recommended water quality criterion refers to the inorganic form only. 
TThis recommended water qualitv criterion is expressed in terms of total recoverable metal in the water column. It is scientifically acceptable to use the conversion factor of 0.922 that was 

used in the GLI to convert this.to a-value that is expressed in terms of dissolved metal. 
?noleptic effect criterion is more stringent tha? the value for priority toxic pollutaI& 



v This value was derived from data for heptachlor and the criteria document provides insufficient data to estimate the relative toxicities of heptachlor and heptachlor epoxide. 
WAlthough EPA has not published a final criteria document for this compound it is EPA’s understanding that sufficient data exist to allow calculation of aquatic criteria. It is anticipated that 

indust 
5 

intends to publish in the peer reviewed literature draft aquatic life criteria generated in accordance with EPA Guidelines. EPA will review such criteria for possible issuance as na- 
tional QC. 

xThere is a full set of a uatic life toxicity data that show that DEHP is not toxic to aquatic organisms at or below its solubility limit. 
YThis value was deriv J from data for endosulfan and is most appropriately applied to the sum of alpha-endosulfan and beta-endosulfan. 
ZA more stringent MCL has been issued by EPA. Refer to drinking water regulations (40 CFR 141) or Safe Drinking Water Hotline (1-800-426-4791) for values. 
naThis CCC is based on the Final Residue Value procedure in the 1985 Guidelines. Since the publication of the Great Lakes Aquatic Life Criteria Guidelines in 1995 (60FR 1539315399, 

March 23, 1995). the Agency no longer uses the Final Residue Value procedure for deriving CCCs for new or revised 304(a) aquatic life criteria. 
@This water quality criterion is based on 304(a) aquatic life criterion that was derived using the 1985 Guidelines (Guidelines for Deriving Numerical National Water Quality Criteria for the 

Protection of Aquatic Organisms and Their Uses, PB85-227049, January 1985) and was issued in one of the followin 
440/5-64-032), Chromium (EPA 440&64-029), Copper (EPA 440/5-84-031), Cyanide (EPA 400/5-64-028), Lead (E B 

criteria documents: Arsenic (EPA 440/5-84-033 
A 44OI5-84-027) Nickel (EPA 440/5-86004), J* 

Cadmium (EPA 
entachlorophenol 

(EPA 440/5-86-099), Toxaphene (EPA 440/5-86-006), Zinc (EPA 44OI5-67-003). 
=When the concentration of dissolved organic carbon is elevated, copper is substantially less toxic and use of Water-Effect Ratios might be appropriate. 
aThe selenium criteria document (EPA 440/5-67-006), September 1987) provides that if selenium is as toxic to saltwater fishes inthe fiekf as it is to freshwater fishes in the field, the sta 

tus of the fish community should be monitored whenever the concentration of selenium exceeds 5.0 kg/L in salt water because the saltwater CCC does not take into account uptake via the 
food chain. 

&This recommended water quality criterion was derived on a 
23 of the criteria document is based on the Final Residue es 

e 43 of the mercury criteria document (EPA 44OI584-026, January 1985). The saltwater CCC of 0.025 pg~L given on page 
a ue procedure in the 1985 Guidelines. Since the 

@OFR15393-15399, March 23, 1995) the Agency no.lonner uses the Final Residue Value procedure for denvrnj C e 
ublicatron of the Great Lakes Aquatic Life criteria Guidelines in 1995 

BThis recommended water quali criterion was denv 
82 

Cs for new or revrsed 304(a) aquatic life critena. 
In Ambient Water Quality Cntena Saltwater Copper A dendum (Draft, Apnl 14, 1995) and was promulgated in the Interim Final Na- 

tional Toxics Rule (60FR22228-22 37, May 4, 1995). 
II EPA is actively working on this criterion and so this recommended water quality criterion may change substantially in the near future. 
MThis recommended water quality criterion was derived from data for inorganic mercury (II), but is applied here to total mercury. If a substantial portion of the mercury in the water column 

is methylmercury, this criterion will probably be under rotective. In addition, even though inorganic mercury is converted to methylmercury and methylmercury bloaccumulates to a great ex- 
tent, this criterion does not account for uptake via the ood chain because sufficient data were not available when the criteria was derived. P 

NATIONAL RECOMMENDED WATER QUALITY CRITERIA FOR NON PRIORITY POLLUTANTS 

Non priority pollutant CAS No. 

1 Alkalinity ................................................. 
2 Aluminum pH 6.5-9.0 ............................ 
3 Ammonia ................................................ 

4 Aesthetic Qualities ................................. 
5 Bacteria .................................................. 
6 Barium .................................................... 
7 Boron ...................................................... 
8 Chloride .................................................. 
9 Chlorine .................................................. 

10 Chlorophenoxy Herbicide 2.4,5,-TP ....... 
11 Chlorophenoxy Herbicide 2,4-D ............. 
12 Chloropynfos .......................................... 
13 Color ....................................................... 
14 Demeton ................................................. 
15 Ether, Bis Chloromethyl ......................... 
16 Gases, Total Dissolved .......................... 
17 Guthion ................................................... 
18 Hardness ................................................ 
19 Hexachlorocyclo-hexane-Technical ....... 
20 Iron ......................................................... 
21 Malathion ................................................ 
22 Manganese ............................................ 
23 Methoxychlor .......................................... 
24 Mirex ...................................................... 
25 Nitrates ................................................... 
26 Nitrosamines .......................................... 

7429905 
7664417 

. , . . . . . . . . . . . 
7440393 

16887006 
7782505 

93721 
94757 

2921882 
..,............. 
8065463 
542881 

. . . . . . . . . . . . . . . , 
86500 

. . . . , . . . . . . . . 
319868 

7439896 
121755 

7439965 
72435 

2385855 
14797558 

Freshwater Saltwater Human health for consumption of: 

CMC ccc CMC ccc 
WL) wu wu 

Water + orga- 
WN-1 nism (pgIL) 

Organism only 
hm 

......................... 20000’ ................................................................................................................ 
750 =.I .............. 87G.l.L ................................................................ .................................................. 

FRESHWATER CRITERIA ARE pH DEPENDENT-SEE DOCUMENT 
SALTWATER CRITERIA ARE pH AND TEMPERATURE DEPENDENT 0 

NARRATIVE STATEMENT-SEE DOCUMENT 
FOR PRIMARY RECREATlON AND SHELLFISH USES-SEE DOCUMENT 

.................................................. I .................................................. I 1,000~ ............. ......................... 
NARRATIVE STATEMENT-SEE DOCUMENT 

86OOOOo .......... 2300000 ............................................................ ......................... ......................... 
19 .................... 11 .................... 13 .................... 7.5 = ................... ............................................... 
........................................................................... ......................... lo* .................. ......................... 
.................................................................................................... 100*.= ...................................... 

0.083o ............. 0.041 G ............. 0.011 o ............. 0.0656o ............................................................. 
NARRATIVE STATEMENT-SEE DOCUMENT’ 

......................... 0.1 F.li ....................................... 0.1 I=.” ................................................................ 

........................................................................... ......................... 0.00013~ ......... 0.00078= ......... 
NARRATIVE STATEMENT-SEE DOCUMENT Y 

......................... 0.01 I=.” F.” ............ 1 ......................... 0.01 ............ 1 .................................................. 
NAR 

.................................................. 

......................... lOOOF .............. 

......................... 0.1 F.” .............. 

.................................................. 

......................... 0.03F.” ............ 

......................... 0.001 F.” .......... 

.................................................. 

.................................................. 

ATIVE STATEMENT-SEE DOCU 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

.................................................. 

......................... 0.03 F.” ............ 

......................... 0.001 F-1’ .......... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..a.. 

ENT 
0.0123 ............. 0.0414 ............. 
3OOA ......................................... 
.................................................. 

50” .................. lOOA ................ 
1OOA.C ...................................... 
.................................................. 
10,000~ .................................... 
0.0008 ............. 1.24 ................. 

FR cite/source 

Gold Book 
53 FR 33178 
EPA822-R-98-008 
EPA440/5-88-004 
Gold Book 
Gold Book 
Gold Book 
Gold Book 
53 FR 19028 
Gold Book 
Gold Book 
Gold Book 
Gold Book 
Gold Book 
Gold Book 
IRIS 01/01/91 
Gold Book 
Gold Book 
Gold Book 
Gold Book 
Gold Book 
Gold Book 
Gold Book 
Gold Book 
Gold Book 
Gold Book 



27 Dinltrophenols ........................................ 
28 Nitr0sodlbutylamine.N ............................ 
29 Nitrosodiethylamine,N ............................ 
30 Nitrosopyrro1idine.N ................................ 
31 Oil and Grease ....................................... 
32 Oxygen, Dissolved ................................. 
33 Parathion ................................................ 
34 Pentachlorobentene .............................. 
35 pH ........................................................... 
36 Phosphorus Elemental ........................... 
37 Phosphate Phosphorus .......................... 
38 Solids Dissolved and Salinity ................. 
39 Solids Suspended and Turbidity ............ 
40 Sulfide-Hydrogen Sulfide ....................... 
41 Tainting Substances .............................. 
42 Temperature ........................................... 
43 Tetrachlorobenzene, 1,2,4,5- .................. 
44 Tributyltin TBT ........................................ 
45 Trfchlorophenol,2,4,5- ............................ 

Footnotes: 

25550587 
924183 
55185 

930552 
. . . . . . . . . . . . . . . 
7782447 

58382 
608935 

. . . . . . . . . . . . . . . . 
7723140 

. . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . 
7783064 

. . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . 
95943 

. . . . . . . . . . . . . . . . 
95954 

AThiS human health criterion is the same as originally i 
terion value is now published in the Gold Book . . 

6 me organoleptlc enect crttenon IS more stnngent tnan me value presented in the non priority pollutants table. 
CA more strtnaent Maximum Contaminant Level (MCL) has been issued bv EPA under the Safe Drinking Water Act. Refer to drinkinq water reoulations 40 CFR 141 or Safe Drinklng 

......................... ........................................................................... 70 .................... 14,000 ............. 

......................... ........................................................................... O.OO64A ........... 0.587* ............. 

......................... ........................................................................... 0.0008A ........... 1.24” ............... 

......................... ........................................................................... 0.016 ............... 91.9 ................. 
NARRATIVE STATEMENT-SEE DOCUMENT F 

WARMWATER AND COLDWATER MATRIX-SEE DOCUMENT0 
0.065 J .............. 0.013’ .................................................................................................................. 
......................... ........................................................................... 3.5” ................. 4.1@ ................. 
......................... 6.5-9’ ....................................... 6.5-8.5F.K ....... 5-9 ........................................... 
......................... .................................................. 0.1 F.k ................................................................ 

NARRATIVE STATEMENT-SEE DOCUMENT 
......................... ........................................................................... I 250,OOOA .................................. 

NARRATIVE STATEMENT-SEE DOCUMENT F 
......................... 2.OF.l’ .............. i ......................... 2.0F.” .............. I .................................................. 

NARRATIVE STATEMENT-SEE DOCUMENT 
SPECIES DEPENDENT CRITERIA--SEE DOCUMENTM 

.................................................................................................... 2.3e ................. 2.9= ................. 
O&N ............... 0.063N ............. 0.37N ............... O.OlON ............. .................................................. 
.................................................................................................... 2,600 B.@ .......... 9,800~.= .......... 

Gold Book 
Gold Book 
Gold Book 
Gold Book 
Gold Book 
Gold Book 
Gold Book 
IRIS 03/01/88 
Gold Book 
Gold Book 
Gold Book 
Gold Book 
Gold Book 
Gold Book 
Gold Book 
Gold Book 
IRIS03/01/91 
62 FR 42554 
IRIS 03/01/88 

blished In the Red Book which predates the 1980 methodology and did not utilize the fish ingestion BCF approach. This same crl- 

Water Hotline (l&J-426-4791) for values. ’ ’ 

m 
PAccording to the procedures described in the Guidelines for Deriving Numerical National Water Quality Criteria for the Protection of Aquatic Organisms and Their Uses, except possibly 

where a verv sensitive soecles is imrxxtant at a site. freshwater aquatic life should be protected if both conditions speclfied in Appendix C to the Preamble-Calculation of Freshwater Am- 

’ I’ monia Criterion are satisfied. ’ 
FThis criterion has been revised to reflect The Environmental Protection Agency’s ql’ or RfD, as contained in the Integrated Risk Information System (IRIS) as of April 8, 1998. The flsh 

- tissue bicconcentration factor (BCF) used to derive the original criterion was retained in each case. 
- 

3 

FThe derivation of this value is presented in the Red Book (EPA 440/9-76-023, July, 1976). 
oThis value is based on a 304(a) aquatic life criterion that was derived using the 1985 Guidelines (Guidelines for Deriving Numerical National Water Ouali Criteria for the Protection of 

Aquatic Organisms and Their Uses, PB85-227049, January 1985) and was issued in one of the following criteria documents: Aluminum (EPA 44OAi-86-908); F hlortde (EPA 440/5-8&001); 
Chloropyrifos (EPA 440&86-005). 

“This CCC is based on the Final Residue Value procedure in the 1985 Guidelines. Since the ublication of the Great Lakes Aquatic Life Criteria Guidelines In 1995 (60 FR 1539315399, 
March 23, 1995) the Agency no longer uses the Final Residue Value procedure for deriving CC e s for new or revised 304(a) aquatic life criteria. 

‘This value is expressed in terms of total recoverable metal in the water column. 
J This value is based on a 304(a) aquatic life criterion that was issued in the 1995 Updates: Water Quality Criteria Documents for the Protection of Aquatic Life in Ambient Water (EPA- 

820-B-96-001). This value was derived using the GLI Guidelines (60 FR 15393-15399, March 23, 1995; 40 CFR 132 Appendix A); the differences between the 1985 Guidelines and the 
GLI Guidelines are explained on page iv of the 1995 Updates. No decision concerning this criterion was affected by any considerations that are specific to the Great Lakes. 

KAccording to page 181 of the Red Book: For en ocean waters where the depth is substantially greater than the euphotlc zone, the pH should not be changed more than 0.2 units from 
the naturally occurring variation or any case e of 6.5 to 8.5. For shallow, highly productive coastal and estuarlne areas where naturally occurring pi-l variations approach the 
lethal limits of some species, changes in pH but in any case should not exceed the limits established for fresh water, i.e., 6.5-9.0. 

LThere are three ma’or reasons why the use of Water-Effect Ratios mi 
d. ill! b 

ht be ap roprlate. (I The value of 87 p 
sr: 

is based on a toxicity test with the striped bass in water with pH=6.56.6 
and hardness ~10 m Data in “Aluminum Water-Effect Ratio for the 3 Plant ffluent Disc arge, Middleway, est Virginia” (May 1994 
at higher pH and hardness, but the effects of pH and hardness are not well quantified at this time. (2) In tests with the brook trout at low p II 

indicate that aluminum Is substantially less toxic 
and hardness, effects increased with increasing 

concentrations of total aluminum even though the concentration of dissolved aluminum was constant, indicating that total recoverable is a more .approprlate measurement than dissolved, at 
least when particulate aluminum is primarily aluminum hydroxide particles. In surface waters, however, the total recoverable procedure might measure aluminum associated with clay par- 
ticles, which might be less toxic than aluminum associated with aluminum hydroxide. (3) EPA is aware of field data indicating that many high quality waters in the U.S. contatn more than 87 
pg aluminuti, when either total recoverable or dissolved is measured. 

MUS. EPA. 1973. Water Quality Criteria 1972. EPA-F&7=33. National Technical Information Service, Springfield, VA.; U.S. EPA. 1977. Temperature Criteria for Freshwater Fish: .Pro- 
tocol and Procedures. EPA-600&77-061. National Technical Information Service, Springfield, VA. 

NThis value was announced (62 FR 42554, August 7, 1997) as a proposed 304(a) aquatic life criterion. Although EPA has not responded to public comment, EPA is publishing this as a 
304(a) criterion in today’s notice as guidance for States and Tribes to consider when adopting water quality criteria. 

o U.S. EPA. 1986. Amblent Water Quality Criteria for Dissolved Oxygen. EPA 440/6-86003. National Technical Information Service, Springfield. VA. 
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TABLE #9-l 

Environmental Chemical Contaminant and Pesticide Tolerances, 
Action levels, and Guidance levels 

Deleterious Substance 

Aldrin/Dieldrina 
Benzene hexachloride 
Chlordane 
Chlordeconeb 

DDT, TDE, DDEc 
Diquatd 
Fluridoned 
Glyphosated 

Toxic elements: 
Arsenic 

Cadmium 

Chromium 

Lead 

Nickel 

Methyl Mercuryf 
Heptachlor 
/Heptachlor Epoxidee 
Mirex 
Polychlorinated . 
Biphenyls (PCB’S)~ 
Simazined 
2,4-Dd 

Level 

0.3 ppm 
0.3 ppm 
0.3 ppm 
0.3 ppm 
0.4 ppm 
5.0 ppm 
0.1 ppm 
0.5 ppm 
0.25 ppm 
3.0 ppm 

76 PPm 
86 PPm 
3 mm 

4 PPm 
12 PPm 
13 PPm 
1.5 Ppm 
1.7 ppm 
70 PPm 
80 PP~ 
1 PPm 

0.3 ppm 
0.1 ppm 

2.0 ppm 
12 PPm 
1.0 ppm 

Food Commodity Reference 

All fish 
Frog legs 
AU fish 
All fish 
Crabmeat 
All fish 
All fish 
Fin fish and crayfish 
Fin fish 
Shellfish 

Crustacea FDA Guidance Document 
Molluscan bivalves FDA Guidance Document 
crustacea FDA Guidance Document 
Molluscan bivalves FDA Guidance Document 
crustacea FDA Guidance Document 
Molluscan bivalves FDA Guidance Document 
crustacea FDA Guidance Document 
Molluscan bivalves FDA Guidance Document 
crustacea FDA Guidance Document 
Molluscan bivalves FDA Guidance Document 
All fish Compliance Policy Guide sec. 540.600 

All fish 
All fish 

All fish 
Fin fish 
All fish 

Compliance Policy Guide sec. 575.100 
Compliance Policy Guide sec. 575.100 
Compliance Policy Guide sec. 575.100 
Compliance Policy Guide sec. 575.100 

Compliance Policy Guide sec. 575.100 
40 CFR 180.226 
40 CFR 180.420 
40 CFR 180.364 

Compliance Policy Guide sec. 575.100 
Compliance Policy Guide sec. 575.100 

21 CFR 109.30 
40 CFR 180.213a 
40 CF’R 180.142 

a T’he action level for aldrin and dieldrin are for residues of the pesticides individually or in combination. 
However, in adding amounts of ahhin and dieldrin, do not count aldrin or dieldrin found at below 0.1 ppm. 

b Previously listed as Kepone, the trade name of chlordecone. 
c The action level for DDT, TDE, and DDE are for residues of the pesticides individually or in combination. 

However, in adding amounts of DDT, TDE, and DDE, do not count any of the three found below 0.2 ppm. 
d The levels published in 21 CFR & 40 CFR represent tolerances, rather than guidance levels or action levels. 
e The action level for heptachlor and heptachlor epoxide are for the pesticides individually or in combination. 

However, in adding amounts of heptachlor and heptachlor epoxide, do not count heptachlor or heptachlor 
epoxide found below 0.1 ppm. 

f See Chapter 10 for additional information. 

Note: the term “fish” refers to fresh or saltwater fm fish, crustaceans, other forms of aquatic animal life 
other than birds or mammals, and all mollusks, as defined in 21 CFB 123.3(d). 

~hemicols 
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Table 5-8. 5, q t’, and B for Common Pollutants 

Chemical 

Measured Estimated 

CAS No. KP KP 5 t’ B 

Benzidine 

Eknzo-a-anthracene 

92875 

56553 

1.3e-03 1.2e+Oo 2.8e+Oo 2.2e-03 

B.le-01 2.2e+oo 1.Oe+o1 4.6e+o1 



Table 5-8. (continued) 

Measured Estimated 

Chemical CAS No. KP KP K t* B 

@mm Cc*) me olr) 

Cresol, m- 108394 1 1.5e-02 1 l.Oe-02 I 4.Oe-01 1 9.6e-01 I 9.le-03 

5-54 



Table 5-8. (continued) 

Chemical 

Measured Estimated 

CAS No. KP KP T t’ B 

. 

E-\2\ 



Table 5-8. (continued) 

Chemical 

Measured Estimated 

CAS No. KP KP T. t’ B 

mw (CmJw PO 

Dinitrotoluene, 2,4- 

Ethoxyethanol, 2- 110805 

Ethoxvethvl acetate, 2- 111159 

4.6e-04 

8.6e-04 

3.le-01 7.4e-01 7.9e-05 

5.6e-01 1.3e+OO 4.5e-04 

5-56 

E-122 



Table 5-8. (continued) 

Chemical 

Measured ETaimated II 

CAS No. Kp KP T t’ B 

E-123 



Table 5-8. (continued) 

Measured Estimated 

Chemical CAS No. KP KP t t’ B 

mm 

MustardGas 

5-58 

E- wi 



Table 5-8. (continued) 

Chemical 

Measured Estimated 

CAS No. KP KP t t’ B 



Table 5-8. (continued) 

Measured E-stimated 

Chemical CAS No. KP 

mm 

KP 

Toluene 

Urea 

Vinyl bromide 

Vinyl chloride 

Water 

57136 

593602 

75014 

7732185 

108383 

1%~04 

1.5e-03 

2.&-05 

5.5e-03 

7.3e-03 

1.6e-04 

8.Oe-02 

2.Oe-01 

3.9e-01 

2.le-01 

l.le-01 

3.9e-01 

4.9e-01 

9.4e-01 

5.le-01 

2.7e-01 

1.4e+OO 

7.8e-07 

3.7e-03 

2.3e-03 

4.2e-06 

1.6e-01 
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TOXICOLOGICAL PROFILES FOR CHEMICALS OF 
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E.4.1 ALUMINUM 

E.4.1 .l Noncancer Toxicity 

Aluminum is not generally regarded as an industrial poison. Inhalation of finely divided powder has been 

reported as a cause of pulmonary fibrosis. Aluminum in aerosols has been implicated in Alzheimer’s 

disease. As with other metals, the powder and dust are the most dangerous forms (Sax and Lewis, 1989). 

Most hazardous exposures to aluminum occur in refining and smelting processes. Aluminum dust is a 

respiratory and eye irritant. USEPA presented an oral RfD of 1.00 mg/kg/day and an inhalation reference 

dose of 0.001 mglkglday (USEPA, 1999). 

E.4.1.2 Carcinogenicity 

Data were not located regarding the carcinogenicity of aluminum to humans. No oral or inhalation cancer 

slope factor is available for aluminum. 



E.4.2 ARSENIC 
a-- 

E.4.2.1 Phamacokinetice 

Several studies confirm that soluble inorganic arsenic compounds and organic arsenic compounds are 

almost completely (>90 percent) absorbed from the GI tract in both animals and humans (Ishinishi et al. 

1986). The absorption efficiency of insoluble inorganic arsenic compounds depends on particle size an 

stomach pH. Initial distribution of absorbed arsenic is to the liver, kidneys, and lungs, flowed by 

redistribution to hair, nails, teeth, bone, and skin, which are considered tissues of accumulation. Arsenic 

has a long half-life in the blood of rats, compared with other animals and humans, because of firm binding 

to the hemoglobin in erythrocytes. 

Metabolism of inorganic arsenic includes reversible oxidation-reduction so that both arsenite (valence of 

3) and arsenate (valence of 5) are present in the urine of animals treated with arsenic of either valence 

(Ishinishi et al. 1986). Arsenite is subsequently oxidized and methylated by a saturable mechanism to 

form mono- or dimethylarsenate; the latter is the predominant metabolite in the urine of animals or 

humans. Organic arsenic compounds (arsenilic acid, cacodylic acid) are not readily converted to 

inorganic arsenic. Excretion of organic or inorganic arsenic is largely via the urine, but considerable 

species variation exists. Continuously exposed humans appear to excrete 60 to 70 percent of their daily 

intake of arsenate or arsenite via the urine. 

E.4.2.2 Noncancer Toxicity 

A lethal dose of arsenic trioxide in humans is 70 to 180 mg. (approximately 50 to 140 mg arsenic; 

lshinishi et al. 1986). Acute oral exposure of humans to high doses of arsenic produce liver swelling, skin 

lesions, disturbed heart function, and neurological effects. The only noncancer effects in humans clearly 

attributable to chronic oral exposure to arsenic are dermal hyperpigmentation and keratosis, as revealed 

by studies ‘of several hundred Chinese exposed to naturally occurring arsenic in well water (Tseng 1977; 

Tseng et al. 1968; EPA 1999). Similar effects were observed in persons exposed to high levels of arsenic 

in water in Utah and the northern part of Mexico (Cebrian et al. 1983; Southwick et al. 1983). 

Occupations predominantly inhalation) exposure is also associated with neurological deficits, anemia, and 

cardiovascular effects (Ishinishi et al. 1986), but concomitant exposure to other chemicals cannot be ruled 

out. The EPA (1999) derived an RfD of 0.3 ug/kg/day for chronic oral exposure, based on an NOAEL of 

0.8 uglkglday for skin lesions from Chinese data. The principal target organ for arsenic appears to be the 

skin. The nervous system and cardiovascular systems appear to be less significant target organs. 

Inorganic arsenic may be an essential nutrient, exerting beneficial effects on growth, health, and feed 

conversion efficiency (Underwood 1977). 



E.4.2.3 Carcinogenlclty 

Inorganic arsenic is clearly a carcinogen in humans. Inhalation exposure is associated with increased -k# 

risk of lung cancer in persons employed as smelter workers, in arsenical pesticide applicators, and in a 

population residing near a pesticide manufacturing plant (EPA 1999). Oral exposure to high levels in well 

water is associated with increased risk of skin cancer (Tseng 1977; EPA 1999). Extensive animal testing 

with various forms of arsenic given by many routes of exposure to several species, however, has not 

demonstrated the carcinogenicity of arsenic (International Agency for Research on Cancer [IARC 1980). 

The EPA (1999) classifies inorganic arsenic in cancer weight-of-evidence Group A (human carcinogen), 

and recommends an oral unit risk of 0.00005 ug/L in drinking water, based on the incidence of skin 

cancer in the Tseng (1977) study. The EPA presents a chronic oral slope factor of 1.5 per mglkglday 

based on the same information. The EPA (1999) notes that the uncertainties associated with the oral unit 

risk are considerably less than those for most carcinogens, so that the unit risk might be reduced in order 

of magnitude. An inhalation unit risk of 0.0043 per mg/m3 was derived for inorganic arsenic from the 

incidence of lung cancer in occupationally exposed men (EPA 1999) equivalent to 15.1 per mglkglday, 

was derived from the same data assuming an inhalation rate of 20 m3/day.and a body weight of 70 kg for 

humans. 



E.4.3 BENZENE 

E.4.3.1 Noncancer Toxicity 

In humans, short-term inhalation exposure to benzene induced CNS effects such as drowsiness, dizziness, 

and headaches; long-term exposure induced anemia (ACG!H, 1991). Oral dosing in animals induced 

hematopoietic effects (Agency for Toxic Substances and Disease Registry [ATSDR], 1995). The EPA 

presents an oral RfD of 0.003 mg/kg/day and an inhalation RfD of 0.00171 mg/kg/day. The CNS and the 
. 

hematopoietic system are the target organs of benzene. 

E.4.3.2 CarcinogeniciQ 

The EPA (1999) classifies benzene in cancer weight-of-evidence Group A (human carcinogen) based on 

several studies of increased risk of nonlymphocytic leukemia associated with occupational exposure, 

supported by an increased incidence of neoplasia in rats and mice exposed by inhalation and gavage. A 

verified oral slope factor of 0.029 per mg/kg/day and inhalation unit risk of 8.3E-06 pg/m3 is based on the in- 

creased incidence of leukemia in several occupational (inhalation exposure) studies. The inhalation unit risk 

is equivalent to 0.029 per mg/kg/day, assuming an inhalation rate of 20 m3/day and a body weight of 70 kg 

for humans. 

--- 
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E.4.4 BENZO(A)ANTHRACENE 

E.4.4.1 Noncancer Toxicity 

The oral and inhalation RfD and RfC are not available at this time (EPA 1999). 

E.4.4.2 Carcinogenicity 

Benzo(a)anthracene has a weight of evidence classification of 82, a probable human carcinogen. The 

classification was based on sufficient data from animal bioassays. Benzo(a)anthracene produced tumors 

in mice exposed by gavage; intraperitoneal, subcutaneous or intramuscular injection; and topical 

application. Benzo(a)anthracene produced mutations in bacteria and in mammalian cells, and 

transformed mammalian cells in culture. 

Although there are no human data that specifically link exposure to benzo(a)anthracene to human cancers, 

benzo(a)anthracene is a component of mixtures that have been associated with human cancer. These 

include coal tar, soot, coke oven emissions and cigarette smoke (U.S. EPA, 1984, 1990; IARC, 1984; Lee et 

al., 1976; Brockhaus and Tomingas, 1976). 

Benzo(a)anthracene administration caused an increase in the incidence of tumors by gavage (Klein, 1963); . . . 

dermal application (IARC, 1973); and both subcutaneous injection (Steiner and Faulk, 1951; Steiner and 
-W’ 

Edgecomb, 1952) and intraperitoneal injection (Wrslocki et al., 1986) assays. A group of male mice was 

exposed to gavage solutions containing 3% benzo(a)anthracene for 5 weeks. There was an increased 

incidence of pilmonary adenomas and hepatomas. 

Supporting data for carcinogenicity include genetic mutations in five different strains of Salmonella 

Benzo(a)anthracene produced positive results in an assay for mutations in Drosophila 

melongaster (Fahmy and Fahmy, 1973). 

The currently used Oral Slope Factor (CSF) for Benzo(a)anthracene is 7.3E-01 per (mg/kg)/day which is 

extrapolated from the CSF for Benzo(a)pyrene (BaP), i.e., 0.1 x 7.3 (BaP) = 7.3E-01 per (mg/kg)/day 

(USEPA Region Ill Risk-Based Concentration Table, 10/l/98). 

. The inhalation CSF is not available. 



E.4.5 BENZO(A)PYRENE (BAP) 

E.4.5.1 Phamacokinetice 

Benzo(a)pyrene was readily absorbed across the GI (Rees et al. 1971) and respiratory epithelia (Kotin et al. 

1969; Vainich et al. 1976). Benzo(a)pyrene was distributed widely in the tissues of treated rats and mice, 

but primarily to tissues high in fat, such as adipose tissue and mammary gland (Kotin et al. 1969; Schlede et 

al. 1970a). 

Studies of the metabolism of benzo(a)pyrene provide information relevant to other PAHs because of the 

structural similarities of all members of the class. Metabolism involves microsomal mixed function oxidase 

hydroxylation of one or more of the phenyl rings with the formation of phenols and dihydrodiols, probably via 

formation of arene oxide intermediates (EPA 1979a). The dihydrodiols may be further oxidized to diol 

epoxides, which, for certain members of the class, are known to be the ultimate carcinogens (LaVoie et al. 

1982). Conjugation with glutathione or glucuronic acid, and reduction to tetrahydrotetrols are important 

detoxification pathways. 

--. --... 

Excretion of benzo(a)pyrene residue was reported to be rapid, although quantitative data were not located 

(EPA 1979b). Excretion occurred mainly via the feces, probably largely due to biliary secretion (Schlede et 

al. 1970a, 1970b). The EPA (1980a) concluded that accumulation in the body tissues of PAHs from chronic 

low level exposure would be unlikely. 

E.4.5.2 Noncancer Toxicity 

The oral RfD and inhalation RfC are not available at this time. 

E.4.5.3 Carcinogenicity 

The PAHs are ubiquitous, being released to the environment from anthropogenic as well as from natural 

sources (ATSDR 1987). Benzo (a)pyrene is the most extensively studied member of the class, inducing 

tumors in multiple tissues of virtually all laboratory species tested by all routes of exposure. Although 

epidemiology studies suggested that complex mixtures that contain PAHs ‘(coal tar, soots, coke oven 

emissions, cigarette smoke) are carcinogenic to humans (EPA 1994) the carcinogenicity cannot be 

attributed to PAHs alone because of the presence of other potentially carcinogenic substances in these 

mixtures (ATSDR 1987). In addition, recent investigations showed that the PAH fraction of roofing tar, 

cigarette smoke, and coke oven emissions accounted for only 0.1 to 8 percent of the total mutagenic activity 

of the unfractionated complex mixture in Salmonella (Lewtas 1988). Aromatic amines, nitrogen heterocyclic 

compounds, highly oxygenated quinones, diones, and nitrooxygenated compounds, none of which would be 

expected to arise from in vivo metabolism of PAHs, probably accounted for the majority of the mutagenicity 

- 



of coke oven emissions and cigarette smoke. Coal tar, which contains a mixture of many PAHs, has a long 

history of use in the clinical treatment of a variety of skin disorders in humans (ATSDR 1987). 

Because of the lack of human cancer data, assignment of individual PAHs to EPA cancer weight-of- 

evidence groups was based largely on the results of animal studies with large doses of purified compound 

(EPA 1994). Frequently, unnatural routes of exposure, including implants of the test chemical in beeswax 

and trioctanoin in the lungs of female Osborne-Mendel rats, intratracheal instillation, and subcutaneous or 

intraperitoneal injection, were used. Benzo (a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 

benzo(k)fluoranthene, chtysene, dibenzo(a,h)anthracene, and indeno(l,2,3-cd)pyrene were classified in 

Group B2 (probable human carcinogens). 

The EPA (1999) verified a slope factor for oral exposure to benzo(a)pyrene of 7.3 per mg/kg/day, based on 

several dietary studies in mice and rats. Neither verified nor provisional quantitative risk estimates were 

available for the other PAHs in Group 82. The EPA (1980) promulgated an ambient water quality criterion 

for “total carcinogenic PAHs,” based on an oral slope factor derived from a study with benzo(a)pyrene, as 

being sufficiently protective for the class. Largely because of this precedent, the quantitative risk estimates 

for benzo(a)pyrene were adopted for the other carcinogenic PAHs when quantiiative estimates were 

needed. 

Human data specifically linking benzo(a)pyrene (BAP) to a carcinogenic effect are lacking. There are, 

however, multiple animal studies in many species demonstrating BAP to be carcinogenic following 

administration by numerous routes. In addition, BAP has produced positive results in numerous 

genotoxicity assays. 

The data for animal carcinogenicity was sufficient. The animal data consist of dietary, gavage, inhalation, 

intratracheal instillation, denal and subcutaneous studies in numerous strains of at least four species of 

rodents and several primates. Repeated BAP administration has been associated with increased incidences 

of total tumors and of tumors at the site of exposure. The tumor types in mice from oral diet studies include 

forestomach, squamous cell papillomas and carcinomas (Neal and Rigdon 1967). 

Benzo(a)pyrene has been shown to cause genotoxic effects in a broad range of prokaryotic and 

mammalian cell assay systems (EPA 1991 a). 

The oral slope factor presented in IRIS is 7.3E+O per mg/kg/day The cancer slope factor for inhalation is not 

available. 



E.4.6 BENZO(B)FLUORANTHENE 
h / 

E.4.6.1 Noncancer Toxicity 

Little information is available on benzo(b)fluoranthene. However, based on the similarities of chemical 

structures, most properties should be similar to benzo(a)pyrene. 

E.4.6.2 Carcinogenicity 

The EPA (1997) has classified benzo (b)fluoranthene in cancer weight-ofevidence Group B2 (Probable 

Human Carcinogen, sufficient evidence of carcinogenic@’ in animals with inadequate or lack of evidence in 

humans) based on lung tumors in mice. The currently used Oral Slope Factor (CSF) for 

benzo(b)fluoranthene is 7.3E-01 per (mg/kg)/day which is extrapolated from the CSF for Benzo(a)pyrene 

(BaP), i.e., 0.1 x 7.3 (BaP) = 7.3E-01 per (mg/kg)/day (USEPA Region III Risk-Based Concentration Table, 

10/l/98). 



E.4.7 BlS(2-ETHYLHEXYL)PHTHALATE (DI[2ZTHYLHEXYL]PHTHALATE) 

E.4.7.1 Noncancer Toxicity 

--.. 
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The acute oral toxicity of bis(2-ethylhexyl)phthalate is very low; oral LDWm (lethal dose to 50 percent of 

population within 30 days without medical testament) values in rats and mice were 33,800 and 26,300 

mg/kg, respectively (ACGIH 1991). Repeated high-dose oral exposures were associated with decreased 

growth, altered organ weights, testicular degeneration, and developmental effects. The EPA (1999) 

presented a verified chronic oral RfD of 0.02 mglkglday based on an LOAEL for increased relative liver 

weight in guinea pings and an uncertainty factor of 1000. The EPA (1999) adopted the chronic oral RfD 

as the provisional subchronic oral RfD. The principal target organs for the toxicity of bis(2- 

ethylhexyl)phthalate are the liver and testis. 

E.4.7.2 Carcinogenicity 

The EPA (1999) classifies bis(2-ethylhexyl)phthalate in cancer weight-of evidence Group B2 (probable 

human carcinogen), based on inadequate human cancer date (one limited occupational study) and 

sufficient cancer data in laboratory animals. An oral slope factor of 0.014 per mglkglday was based on 

the increased incidence of liver tumors in a dietary study in male mice. An inhalation slop factor of 0.014 

per mglkglday was presented by EPA (1999). 



E.4.6 CHLRORBENZENE 

E.4.6.1 Noncancer Toxicity 

Oral exposure of animals to chlorobenzene induced liver effects (EPA,1994). Inhalation exposure of 

animals induced narcosis and other CNS effects as well as lung, liver, and kidney changes (ACGIH 1991). 

Minimal occupational exposure data indicated that chlorobenzene induces respiratory tract irritation and 

CNS effects (headache) in workers exposed to high levels. The EPA (1999) presented a verified chronic 

oral RfD of 0.02 mglkglday, based on an NOAEL for liver lesions in a 13-week oral study in ‘dogs and an 

uncertainty factor of 1000. The EPA (1999) presented a provisional subchronic oral RtD of 0.2 mglkglday, 

based on the same NOAEL and an uncertainty factor of 100. A provisional chronic inhalation RfC of 0.02 

mg/m3 is based on an LOAEL for liver and kidney effects in rats exposed by inhalation for 120 days and an 

uncertainty factor of 10,000 (EPA 1999). The provisional subchronic inhalation RfC, based on the same 

LOAEL and an uncertainty factor of 1000, is 0.2 mg/m3. The chronic inhalation RfC value is equivalent to 

0.005 mg/kg/day, assuming an inhalation rate of 20 m3/day and a body weight of 70 kg for humans. Target 

organs for the toxicity of chlorobenzene include the liver, CNS, lung, and kidney. 

E.4.6.2 Carcinogenicity 

Chlorobenzene is classified as an EPA cancer weight-of-evidence Group D compound (not classifiable as to 

carcinogenicity for humans), based on no available human cancer data and inadequate animal data (EPA 

1999). Quantitative risk estimates are not derived for Group D compounds. 



E.4.9 CHLOROFORM 

E.4.9.1 Noncancer Toxicity 

Oral or inhalation exposure of animals to chloroform was associated with liver and kidney damage 

(ACGIH 1991; EPA 1999). In humans, acute inhalation exposure to high levels induced narcosis, 

ventricular fibrillation, and death (ACGIH 1991). Limited occupational data associated chronic exposure 

to chloroform with CNS depression, digestive disturbances, and enlarged livers. The EPA (1999) 

presented a verified chronic oral RfD of 0.01 mg/kg/day based on an LOAEL for fatty cyst formation in the 

livers of dogs treated orally for 7.5 years and an uncertainty factor of 1000. The same value was 

presented as a provisional subchronic oral RfD (EPA 1999). The EPA (1999) presented an inhalation 

RfD of 0.086 uglkglday. Target organs for the toxicity of chloroform include the liver and kidney for oral 

and inhalation exposure, and the heart and CNS for inhalation exposure. 

E.4.9.2 Carcinogenicity 

Chloroform is classified as a cancer weight-of-evidence group 82 compound (probable human 

carcinogen), based on increased incidence of several tumor types in rats and liver tumors in mice (EPA 

1999). Human carcinogenicity data are inadequate. An oral slope factor of 0.0061 per mglkglday was 

derived from the incidence of kidney tumors in rats treated with chloroform in drinking water for two years. 

An inhalation unit risk of 2.3E-05 per mg/m3 was based on the incidence of hepatocellular carcinomas in 

mice treated by gavage for 78 weeks. The inhalation unit risk is equivalent to 0.081 per mglkglday, 

assuming an inhalation rate of 20 m3/day and a body weight of 70 kg for humans. 



E.4.10 CHRYSENE 

E.4.10.1 Noncancer Toxlcity 

Chrysene is absorbed by the oral route of exposure. Absorption may also occur following dermal 

exposure. Data are not available to determine whether chrysene is absorbed via the lungs. Absorbed 

chrysene is distributed to several tissues, i.e. it was found in a all five tissues in a study reported in 1983. It 

is accumulated preferentially in the adipose and mammary tissue. 

There is no information on other toxic effects of chrysene in human and laboratory animals following 

inhalation, oral and dermal exposures. (ATSDR 1987, draft). 

E.4.10.2 Carcinogenicity 

The EPA (1997) has classified chrysene in cancer weight-of-evidence Group B2 (Probable Human 

Carcinogen, sufficient evidence of carcinogenicity in animals with inadequate or lack of evidence in humans) 

based on tumors and malignant lymphoma in mice and chromosomal abnormalities in hamsters. The 

currently used Oral Slope Factor (CSF) for chrysene is 7.3E-03 per (mgn<g)/day which is extrapolated from 

the CSF for Benzo(a)pyrene (BaP), i.e., 0.001 x 7.3 (BaP) = 7.3E-03 per (mg/kg)/day (USEPA Region III 

Risk-Based Concentration Table, 1011198). 
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E.4.11 COPPER 

E.4.11 .l Noncancer Toxicity lrrt 

Copper is a nutritionally essential element that functions as a cofactor in several enzyme systems (Aaseth 

and Norseth 1986). Acute exposure to large oral doses of copper salts was associated with GI 

disturbances, hemolysis, and liver and kidney lesions. Chronic oral toxicity in humans has not been 

reported. Chronic oral exposure of animals was associated with an iron-deficiency type of anemia, 

hemolysis, and lesions in the liver and kidneys. Occupational exposure may induce metal fume fever, 

and, in cases of chronic exposure to high levels, hemolysis and anemia (ACGIH 1991). The EPA 

(USEPA Region III, 1999a) presented an oral RfD of 0.04 mglkglday. An inhalation RfC value was not 

located for copper. The target organs for copper are the etythrocyte, liver, and kidney, and for inhalation 

exposure, the lung. 

E.4.11.2 Carcinogenicity 

Copper is classified in cancer weight-of-evidence Group D (not classifiable as to carcinogenicity to 

humans) (EPA 1999). Quantitative risk estimates are not derived for Group D chemicals. 



E.4.12 DIBENZO(A,H)ANTHRACENE 

E.4.12.1 Noncancer Toxicity 

The oral RfD and inhalation RfC are not available. 

E.4.12.2 Carcinogenicity 

Classification - 82; probable human carcinogen 

The EPA (1997) has classified dibenzo(a,h)anthracene in cancer weight-of-evidence group 82 (Probable 

Human Carcinogen, sufficient evidence of carcinogenicity in animals). Based on carcinomas in mice 

following oral or dermal exposure and injection site tumors in several species following subcutaneous or 

intramuscular administration. Dibenzo[a,h]anthracene has induced DNA damage and gene mutations in 

bacteria as well as gene mutations and transformation in several types of mammalian cell cultures. 

Although there are no human data that specifically link exposure to dibenzo[a,h]anthracene with human 

cancers, dibenzo(a)anthracene is a component of mixtures that have been associated with human cancer. 

These include coal tar, soot, coke oven emissions and cigarette smoke (EPA, 1984,199O; IARC, 1984). 

Dibenzo[a,h]anthracene has been shown to be carcinogenic when administered to mice by the oral route 

(Snell and Stewart, 1962, 1963) in a water-olive oil emulsion. Mice developed pulmonary adenomas, 

pulmonary carcinomas, and mammary carcinomas. 

Dibenzo[a,h]anthracene has produced positive results in bacterial DNA damage and mutagenicity assays 

and in mammalian cell DNA damage, mutagenicity and cell transformation assays. 

The currently used Oral Slope Factor (CSF) for Dibenzo[a,h]anthracene is 7.3 per (mg/kg)/day which is 

extrapolated from the CSF for Benzo(a)pyrene i.e., 1.0 x 7.3 (BaP) = 7.3 per (mg/kg)/day) (USEPA Region 

Ill Risk-Based Concentration Table, 10/l/98). 

The inhalation Cancer Slope Factor for dibenzo(a,h)anthracene is not available. 



E.4.13 1,CDICHLOROBENZENE 

E.4.13.1 Pharrnacokinetics 

No data are available to quantitatively evaluate the absorption of 1,4dichlorobenzene. Absorption via 

oral administration is assumed to be 100 percent since this chemical is similar in structure to benzene 

and smaller chlorinated aliphatic hydrocarbons. Approximately 20 percent of the compound is absorbed 

following inhalational exposure. The dermal absorption of 1,4dichlorobenzene has not been studied 

(ATSDR, 1991 b). 

Once absorbed, whether through inhalation or oral exposure, 1,4dichlorobenzene is mainly deposited in 

fatty tissue and the liver and kidneys to a lower extent. The major urinary metabolite of 1,4dichlorobenzene 

is 2,&dichlorophenol. This metabolite is eliminated as conjugates of glucuronic and sulfuric acids. 

E.4.13.2 Non-carcinogenic Toxicity 

Studies indicate that the liver is the primary target organ associated with toxic effects for 1,4- 

dichlorobenzene. Malaise, nausea, anemia, proteinuria, hematuria, as well as liver effects, were 

observed in humans exposed to this chemical (ATSDR 1991). 

The U.S. EPA (1999) derived an inhalation RfC for 1,4dichlorobenzene of 8E-1 mg/m3 from a NOAEL of 

301 mg/m3 for increased liver weights and an uncertainty factor of 100. The NOAEL was estimated from a 

subchronic two-generation reproductive study where male and female rats were exposed to varying 

concentrations of 1,4-dichlorobenzene vapors. Although this study lacked chronic data, chronic lifetime 

exposure studies support the conclusions drawn in the study. 

Oral LDX values for male and female rats were identified as 3,900 and 3,800 mglkg respectively (ATSDR 

1991 b). A NOAEL of 300 mglkglday for hepatic effects was derived. No human studies are available 

regarding toxic effects of 1,4dichlorobenzene from oral and dermal exposure. 

E.4.13.3 Carcinogenicity 

The U.S. EPA (1999) has classified this compound in the cancer weight-of-evidence Group C (possible 

human carcinogen). This classification is based on several oral exposure studies which indicate that this 

chemical is carcinogenic in male rats. Cancer effect levels of 150 mglkglday and 600 mglkglday, 

respectively, were derived for liver and kidney tumors. No reliable carcinogenicity studies were located 

for the inhalation of or dermal contact with 1,4dichlorobenzene., EPA has assigned this compound an 

oral CSF of 0.024 per mglkglday (EPA 1999). 



E.4.14 DIELDRIN 

E.4.14.1 Noncancer Toxicity 

The EPA (1999) derived a RfD of 0.05 uglkglday for chronic oral exposure based on a NOAEL of 0.005 

mglkglday for liver lesions in a two-year rat feeding study (Walker et al., 1969) with an uncertainty factor of 

100. The LOAEL was identified as 0.05 mg/kg/day. 

At the end of two years the rats had increased liver weights and histopathological examinations revealed 

liver parenchymal cell changes. These hepatic lesions were considered to be characteristic of exposure to 

an organochlorine insecticide. 

The chronic inhalation RfC is not available at this time. 

E.4.14.2 Carcinogenicity 

EPA (1999) classifies dieldrin in cancer weight-of-evidence 82. Dieldrin is carcinogenic in seven strains of 

mice when administered orally. Dieldrin is structurally related to compounds (aldrin, chlordane, heptachlor, 

heptachlor epoxide, and chlorendic acid) which produce tumors in rodents. 

Human carcinogenicity data is considered inadequate. Two studies of workers exposed to aldrin and to 

dieldrin reported no increased incidence of cancer. Both studies were limited in their ability to detect an 

excess of cancer deaths. 

Animal carcinogenicity data was sufficient. Dieldrin has been shown to be carcinogenic in various strains of 

mice of both sexes. At different dose levels the effects range from benign liver tumors, to hepatocarcinomas 

with transplantation confirmation, to pulmonary metastases. 

Supporting data for carcinogenic@ include genotoxicity tests. Dieldrin causes chromosomal aberrations in 

mouse cells (Markaryan, 1966; Majumdar et al., 1976) and in human lymphoblastoid cells (Trepanier et al., 

1977), mutation in Chinese hamster cells (Ahmed et al., 1977) and unscheduled DNA synthesis in rat 

(Probst et al., 1981) and human cells (Rocchi et al., 1980). 

EPA (1999) reports an Oral Slope Factor of 16 per mglkglday based on a diet study in mice which produced 

liver carcinomas. 
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This inhalation cancer slope factorof 16 per mglkglday was calculated from the oral slope factor. 



E.4.15 DDD, DDE, DDT 

E.4.15.1 Pharmacokinetics 

Dichlorodiphenyltrichlorothane (DDT) is readily absorbed when dissolved in oils, fats, or lipid solvents, but 

is poorly absorbed as dry powder or aqueous suspension. Once absorbed, DDT concentrates in adipose 

tissue. Storage in fat is protective because it decreases the amount of chemicals at the site of toxic 

action, the brain. At a constant rate of intake, concentrations in adipose tissue reach a steady state and 

remain relatively constant. When exposure ceases, DDT is slowly eliminated. The rate of elimination is 

estimated to be 1 percent of stored DDT excreted per day (Gartrell 1985). 

After absorption in mammals, DDT degrades by dehydrochlorination to unsaturated DDE and by 

substitution of hydrogen for one chlorine atom yielding DDD. DDD is further metabolized through a series 

of intermediates yielding DDA. DDA is relatively water soluble and excreted primarily in the urine. 

Ingestion studies of DDT administered to volunteers demonstrated that within 24 hours, urinary DDA 

excretion increased detectably. Excretion of DDT as DDA appeared to be totally dependent on 

preferential reductive dechlorination of DDT to DDD (rather than DDE) and then to DDA (Clayton 1981). 

E.4.15.2 Noncancer Toxicity 

The CNS is an important target organ in humans acutely exposed to DDT. Symptoms include altered 

sensory perception, headache, nausea, disequilibrium, confusion, tremors, and convulsions (Hayes 1982; 

ATSDR 1989). Tremors and hyperirritability were observed in chronically exposed animals (NCI 1978; 

Rossi et al. 1977). The liver appears to be the other important target organ, at least in animals. Liver 

effects include enzyme induction, increased liver weight, increased serum levels of liver enzymes, 

hepatocellular hypertrophy, and necrosis (ATSDR 1989): The EPA (1999) derived an RfD of 0.5 uglkglday 

for chronic oral exposure from an NOEL of 0.05 mglkglday for liver effects in a 15- to 27-week feeding study 

in rats (Laug et al. 1950). An uncertainty factor of 100 was applied with factors of 10 each for inter- and 

intraspecies variation. 

Denmal exposure has been associated With no illness and usually no irritation. Subcutaneous injection of 

colloidal suspensions of DDT in saline up to 30 ppm caused no irritation. Studies of DDT-impregnated 

clothing have found it to cause no irritation (Hayes 1982). The earliest symptom of acute DDT poisoning is 

. paresthesia of the mouth and lower part of the face. This is followed by paresthesia of same areas and of 

the tongue and then dizziness, and tremors of extremities, confusion, malaise, headache, fatigue, and 

delayed vomiting. Vomiting is probably of central origin and not due to local irritation. Convulsions occur 

only in severe poisoning. Onset may be as soon as 30 minutes after ingestion of a large dose or as late as 



six hours after smaller but still-toxic doses. Recovery from mild poisoning usually is essentially complete in 

24 hours, but recovery from severe poisoning requires several days (Hayes 1982). 

There is no documented evidence that dietary absorption of DDT, alone or in combination with insecticides 

of the aldrin-toxaphene group, has caused cancer in the general population. No evidence has been 

presented that DDT has caused cancer among the millions of individuals (almost entirely men) who have 

been handling or spraying DDT (as dust, solution, and suspension) in all parts of the world and under all 

possible climatic conditions. 

DDT is a mixture of p,p’-DDT and related compounds. One of the more important of the DDT isomers is 

o,p’-DDT. These agents have prominent estrogenic effects that have been well-characterized in a 

number of assay systems (Johnson, et al. 1988). The estrogenicity of DDT has lead to the supposition 

that it may adversely affect reproductive outcome by causing birth defects, increasing pregnancy 

complications, or affecting fertility (RTC 1990). 

A verified chronic oral RtD value of 0.0005 mglkglday (EPA 1999) was based on a NOEL of 0.05 mglkglday 

in a 27-week rat feeding study and on an uncertainty factor of 100. 

E.4.15.3 Carcinogenic& 

The EPA (1999) has classified DDT in cancer weight-of-evidence Group B 2 (probable human carcinogen) 

based on the observation of tumors (generally of the liver) in seven studies in various mouse strains and in 

three studies in rats. The EPA (1993a) derived an oral slope factor of 3.4 x IO-’ per mg/kg/day for DDT and 

DDE from liver tumors in oral (diet) studies in the mouse and the rat. (The oral slope-factor suggested 4,4’- 

DDD is 2.4 x 10-l per mglkglday). An inhalation unit risk of 9.7 x lo5 per mg/m3, equivalent to 0.34 per 

mg/kg/day (assuming a 70 kg adult inhales 20 m3 of air/day), was derived for DDT from the same oral (diet) 

studies. 



E.4.16 INDEN0(1,2,3-CD)PYRENE 

E.4.16.1 Noncancer Toxicity 

The chronic oral RfD and chronic inhalation RfC are not available. 

E.4.16.2 Carcinogenic@ 

EPA classifies indeno(l,2,3cd)pyrene as cancer weight-ofevidence 82, probable human carcinogen, 

based on sufficient data from animal bioassays. Indeno(l,2,3cd)pyrene produced tumors in mice following 

lung implants, subcutaneous injection and dermal exposure. Indeno(l,2,3cd)pyrene tested positive in 

bacterial gene mutation assays. 

Although there are no human data that specifically link exposure to indeno(l,2,3cd)pyrene to human 

cancers, indeno(l,2,3-cd)pyrene is a component of mixtures that have been associated with human cancer. 

These include coal tar, soot, coke oven emissions and cigarette smoke (EPA, 1984, 1990; IARC, 

1984). 

In animal carcinogen bioassays indeno(l,2,3cd)pyrene exposure resulted in increased incidences of 

epidermoid carcinomas in a lung implantation study ( Deutsch-Wenzel et al., 1983), injection site sarcomas ._.. 

in a subcutaneous injection assay (Lacassagne et al., 1963) and skin tumors in dermal application studies 
hdf 

(Hoffman and Wynder, 1966; Rice et al., 1985a, 1986). 

Supporting data for carcinogenicity includes genotoxicity studies. Indeno(l,2,3+cd)pyrene produced positive 

results in mutation assays in Salmonella typhimurium strains (LaVoie et al., 1979; Hermann et al., 1980; 

Rice et al., 1985b). 

The currently used Oral Slope Factor (CSF) for Indeno(l,2,3cd)pyrene is 7.3E-01 per (mglkg)lday which is 

extrapolated from the CSF for Benzo(a)pyrene (BaP), i.e., 0.1 x 7.3 (BaP) = 7.3E-01 per (mg/kg)/day 

(USEPA Region III Risk-Based Concentration Table, 10/l/98). 

An inhalation cancer slope factor is not available. 



E.4.17 IRON 

E.4.17.1 Noncancer Toxicity 

Iron is moderately toxic through ingestion and inhalation of iron dusts and powders. Inhalation may be 

irritating to the respiratory tract. The inhalation of large amounts of iron dust results in iron pneumowniosis 

(arc welders lung) (Sax and Lewis, 1989). Chronic inhalation can produce mottling (spotting) of lungs 

(siderosis). Ingestion of greater than 50 to 100 mg of iron per day may result in pathological iron deposition 

in body tissues the symptoms of which are fibrosis of the pancreas, diabetes mellitus, and liver cirrhosis. 

Eye contact may cause conjunctivitis. The LD Lo intraperitoneal for rabbits is 20 mglkg with no toxic effect 

observed. The ACGIH (1991) TLV for iron oxide fumes is 5 mg/m3. EPA (1999) presents an oral RfD for 

iron of 0.3 mg/kg/day. 

E.4.17.2 Carcinogenicity 

IARC, NTP, and OSHA do not list iron as a carcinogen although the mining of one particular ore, 

hematite, may be associated with an increased risk of lung cancer in miners. No other iron ores are 

identified specifically as a carcinogen (Sax and Lewis, 1989). 



E.4.18 MANGANESE 

E.4.18.1 Noncancer Toxicity -e 

Manganese is nutritionally required in humans for normal growth and health (EPA, March 1994). Humans 

exposed to approximately 0.8 mg manganese/kg/day in drinking water exhibited lethargy, mental 

disturbances (l/16 committed suicide), and other neurologic effects. The elderly appeared to be more 

sensitive than children. Oral treatment of laboratory rodents induced biochemical changes in the brain, 

but rodents did not exhibit the neurological signs exhibited by humans. Occupational exposure to high 

concentrations in air induced a generally typical spectrum of neurological effects and an increased 

incidence of pneumonia (ACGIH, 1986). 

EPA presented the oral RfD for manganese of 0.02 mglkglday (EPA, 1999) based on drinking water. The 

EPA (1999) presented a verified chronic inhalation RfC based on a LOAEL for impairment of 

neurobehaviorial function in occupationally exposed humans. The inhalation RfC is equivalent to 0.0143 

@kg/day, assuming humans inhale 20 m3 of air/day and weigh 70 kg. The CNS and respiratory tract are 

target organs of inhalation exposure to manganese. 

E.4.18.2 Carcinogenicity 

The EPA (1999) classifies manganese in cancer weight-ofevidence Group II (not classifiable as to 

carcinogenicity to humans). Quantitative cancer risk estimates are not derived from Group D chemicals. 



E.4.19 MERCURY 
&+--. 

Mercury occurs in three forms: elemental, organic, and inorganic. Although the toxicity of all forms is 

mediated by the mercury cation, the extent of absorption and pattern of distribution within the body, which 

determines the effects observed, depends on the form to which the organism is exposed (Goyer 1991). 

Bacterial activity in the environment converts inorganic mercury to methyl mercury (Berlin 1986). It is likely 

that either inorganic mercury or methyl mercury may be taken up by plants and enter the food chain, and 

this discussion will focus on inorganic and methyl mercury. Exposure to elemental mercury, which is more 

likely to occur in an occupational setting, is not discussed herein. 

E.4.19.1 Pharmacokinetics 

The GI absorption of inorganic mercury salts is about 2 to 10 percent in humans, and slightly higher in 

experimental animals (Berlin 1986; Goyer 1991). Inorganic mercury in the blood is roughly equally divided 

between the plasma and erythrocytes. Distribution is preferentially to the kidney, with somewhat lower 

concentrations found in the liver, and even lower levels found in the skin, spleen, testes, and brain (Berlin 

1986a). Inorganic mercury is excreted principally through the feces and urine, with minor pathways 

including the secretions of exocrine glands and exhalation of elemental mercury vapor. 

Methyl mercury is nearly completely (90 to 95 percent) absorbed from the GI tract (Berlin 1986). The 

concentration of methyl mercury in the etythrocytes is about IO times that in the plasma. Methyl mercury 

leaves the blood slowly, showing particular affinity for the brain, particularly in primates. In rats, 1 percent of 

the body burden of methyl mercury is found in the brain, but in humans, 10 percent of the body burden is 

found in the brain. Somewhat lower levels are found in the liver and kidney. During pregnancy, methyl 

mercury accumulates in the fetal brain, often at levels higher than in the maternal brain. Most tissues 

except the brain transform methyl mercury to inorganic mercury. Excretion of methyl mercury is principally 

via the bile, with a half-life of 70 days in humans not suffering from toxicity. Following exposure to methyl 

mercury, some of the mercury in the bile exists as methyl mercury and some as the inorganic form. The 

inorganic form is largely passed in the feces, but the methyl mercury is subject to enterohepatic 

recirculation. Another important excretory pathway for methyl mercury is lactation. 

E.4.19.2 Noncancer Toxicity 

,- 

Target organs for inorganic or methyl mercury include the kidney, nervous system, fetus, and neonate. 

Acute oral exposure to high doses of inorganic mercury causes severe damage to the GI mucosa 

because of the corrosive nature of mercury salts, which may lead to bloody diarrhea, shock, circulatory 

collapse, and death (Berlin 1986; Goyer ‘1991). Acute sublethal poisoning induces severe kidney 

damage. Chronic exposure induces an autoimmune glomerular disease and renal tubular injury. The 



EPA (1999) presented a verified RfD of 0.3 ugg/mgday for chronic oral exposure to inorganic mercury, 

based on kidney effects in rats. 

E.4.19.3 Carcinogenicity 

The EPA (1999) classifies inorganic mercury in cancer weight-of-evidence Group D (not classifiable as to 

carcinogenicity to humans), based on no data regarding cancer in humans, and inadequate animal and 

supporting data. In an intraperitoneal injection study with metallic mercury in rats, sarcomas developed 

only in those tissues in direct contact with the test material (Druckrey et al. 1957). A two-year dietary 

study in rats with mercuric acetate (inorganic mercury) yielded no evidence of carcinogenicity (Fitzhugh et 

al. 1950). In mice, however, dietary exposure to high doses of mercury chloride for up to 78 weeks 

induced renal adenomas and adenocarcinomas (Mitsumori et al. 1981). The EPA has not yet evaluated 

the carcinogenicity of organic mercury. No carcinogenic effect, however, was observed in a two-year 

feeding study with phenylmercuric acetate in rats (Fitzhugh et al. 1950). 



E.4.20 4-METHYLPHENOL (P-CRESOL) 

E.4.20.1 Noncancer Toxicity 

The oral toxicity of 4-methylphenol is low; the LD - in rats is 1800 mgn<g (ACGIH 1991). Ingestion by 

animals or humans of mixed isomers of methylphenol was associated with corrosion of the GI tissues, 

kidney tubular, pancreatic and liver damage, and nodular pneumonia. Occupational exposure of humans or 

inhalation exposure of animals to mixed isomers of methylphenol was associated with neurological effects, 

impaired kidney function and irritation of the respiratory tract. The EPA (1999) presented a provisional 

chronic oral RfD of 0.005 mg/kg/day based on an NOAEL for decreased body weight and neurotoxicity in a 

gavage study in rats and an uncertainty factor of 1000. Principal target organs are the nervous system, 

respiratory mucosa, liver and kidney. 

E.4.20.2 Carcinogenicky 

Methylphenol isomers are tumor promoters in the two-stage mouse skin tumor initiation-promotion test 

(ACGIH 1991). The EPA (1999) classifies 2-methylphenol as a cancer weight-of-evidence Group C 

compound (possible human carcinogen), but derives no quantitative risk estimates for either oral or 

inhalation exposure. 

-;- 
a- 



E.4.21 POLYAROMATIC HYDROCARBONS 

PAHs are a large class of ubiquitous natural and anthropogenic chemicals, all with similar chemical 

structures (ATSDR 1995). 

E.4.21 .I Pharrnacokinetics 

Although quantitative absorption data for the PAHs were not located, benzo(a)pyrene was readily 

absorbed across the GI (Rees et al. 1971) and respiratory epithelia (Kotin et al. 1969; Vainich et al. 

1976). The high lipophilicity of other compounds in this class suggests the other PAHs also would be 

readily absorbed across GI and respiratory epithelia. 

Benzo(a) pyrene was distributed widely in the tissues of treated rats and mice, but primarily to tissues 

high in fat, such as adipose tissue and mammary gland (Kotin et al. 1960; Schlede et al. 1970a). 

Patterns of tissue distribution of other PAHs would be expected to be similar because of the high 

lipophilicity of the members of this class. 

Studies of the metabolism of benzo(a) pyrene provide information relevant to other PAHs because of the 

structural similarities of all members of the class. Metabolism involves microsomal mixed function 

oxidase hydroxylation of one or more of the phenyl rings with the formation of phenols and dihydrodiols, 

probably via formation of arene oxide intermediates (EPA 1987). The dihydrodiols may be further oxidized 

to diol epoxides, which, for certain members of the class, are known to be the ultimate carcinogens 

(LaVoie et al. 1982). Conjugation with glutathione or glucuronic acid, and reduction to tetrahydrotetrols 

are important detoxification pathways. Metabolism of naphthalene resulted in the formation of 1,2- 

naphthoquinone, which induced cataract formation and retinal damage in rats and rabbits. 

Excretion of benzo(a)pyrene or dibenzo(a,h)anthracene residues were reported to be rapid, although 

quantitative data were not located (EPA 1987). Excretion occurred mainly via the feces, probably largely 

due to biliary secretion (Schlede et al. 1970a, 1970b). The EPA (1980) concluded that accumulation in 

the body tissues of PAHs from chronic low level exposure would be unlikely. 

E.4.21.2 Noncancer Toxicity 

For the PAHs considered COPCs at this site, oral noncancer toxicity information is only available of 

anthracene and pyrene. 

The toxic potency of anthracene appearsto be very low. In a chronic study in rats, doses of 5 to 15 

mg/rat 916 to 48 mglkglday) via the diet had no effect on longevity, gross, or histopathologic appearance 

-4 



on unspecified tissues (Schmahl 1955). Gavage treatment of mice with 1000 mglkglday for at least 90 

days had no effects on a comprehensive range of toxicological parameters (EPA 1989). The NOEL of 

1000 mglkglday in mice and an uncertainty factor of 3000 (10 each for inter- and intraspecies variation, 

and 30 for the use of a subchronic study and an incomplete database) yielded a verified RfD for chronic 

oral exposure of 0.3 mg/kg/day (EPA 1999). The EPA (1999) presented a provisional subchronic oral 

RfD of 3 mglkglday based on the same NOEL and an uncertainty factor of 300. The data were 

inadequate to define target organs for the toxicity of anthracene. 

Mild kidney lesions appear to be the critical effects of pyrene. In mice treated by gavage for 13 weeks, 75 

mglkglday was an NOAEL and 125 mglkglday was an LOAEL (EPA 1999). Even’in mice treated with 

250 mglkglday the lesions were considered minimal to mild. The EPA (1999) verified a chronic oral RfD 

for pyrene of 0.03 mg/kg/day based on the NOAEL in mice and an uncertainty factor of 3000 (10 each for 

inter- and intraspecies variation and to expand from subchronic to chronic exposure, and a factor of 3 to 

reflect gaps in the database). The EPA (1999) presented a provisional subchronic oral RfD of 0.3 

mglkglday based on the same NOAEL and an uncertainty factor of 300. The kidney is the target organ 

for the toxicity of pyrene. 

E.4.21.3 Carcinogenicity 

--- 
The PAHs are ubiquitous, being released to the environment from anthropogenic as well as from natural 

sources (ATSDR 1995). Benzo(a)pyrene is the most extensively studied member of the class, inducing 

tumors in multiple tissues of virtually all laboratory species tested by all routes of exposure. Although 

epidemiology studies suggested that complex mixtures that contain PAHs (coal tat, soots, coke oven 

emissions, cigarette smoke) are carcinogenic to humans (EPA 1994) the carcinogenicity cannot be 

attributed to PAHs alone because of the presence of other potentially carcinogenic substances in these 

mixtures (ATSDR 1995). In addition, recent investigations showed that the PAH fraction of roofing tar, 

cigarette smoke, and coke oven emissions accounted for only 0.1 to 8 percent of the total mutagenic 

activity of the unfractionated complex mixture in Salmonella (Lewtas 1988). Aromatic amines, nitrogen 

heterocyclic compounds, highly oxygenated quinones, diones, and nitrooxygenated compounds, none of 

which would be expected to arise from in vivo metabolism of PAHs, probably accounted for the majority of 

the mutagenicity of coke oven emissions and cigarette smoke. Furthermore, coal tar, which contains a 

mixture of many PAHs, has a long history of use in the clinical treatment of a variety of skin disorders in 

. humans (ATSDR 1995). 

Because of the lack of human cancer data, assignment of individual PAHs to EPA cancer weight-of- 

evidence groups was based largely on the results of animal studies with large doses of purified 

-- #- 
compound (EPA 1999). Frequently,. unnatural routes of exposure, including implants of the test chemical 

in beeswax and trioctanoin in the lungs of female Osborne-Mendel rats, intratracheal instillation, and 



subcutaneous or intraperitoneal injection, were used. Of the PAHs of concern, anthracene, 

benzo(g,h,i)perylene, phenanthrene, and pyrene were classified in Group D (not classifiable as to = 

carcinogenicity to humans), and benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, -4 

benzo(k)fluoranthene, chrysene, dibenz(a, h)anthracene, and indeno( 1,2,3-cd)pyrene were classified in 

Group 82 (probable human carcinogens). 

The EPA (1999) verified a slope factor for oral exposure to benzo(a)pyrene of 7.3 per mg/kg/day, based 

on several dietary studies in mice and rats. Neither verified nor provisional quantitative risk estimates 

were available for the other PAHs in Group 82. The EPA (1980) promulgated an ambient water quality 

criterion for “total carcinogenic PAHs,” based on an oral slope factor derived from a study with 

benzo(a)pyrene, as being sufficiently protective for the class. Largely because of this precedent, the 

quantitative risk estimates for benzo(a)pyrene were adopted for the other carcinogenic PAHs when 

quantitative estimates were needed. 

Recent reevaluations of the carcinogenicity and mutagenicity of the Group Bw PAHs suggest that there 

are large differences between individual PAHs in cancer potency (Krewski et al., 1989). Based on the 

available cancer and mutagenicity data, and assuming that there is a constant relative potency between 

different carcinogens across different bioassay systems and that the PAHs under consideration have 

similar dose-response curves, Thorslund and Charnley (1988) derived relative potency values for several 

PAHs. A more recent Relative Potency Factor (RPF) scheme for the Group 82 PAHs was based only on 

the induction of lung epidermoid carcinomas in female Osborne-Mendel rats in the lung-implantation 
-WV 

experiments (Clement International 1990). 



E.4.22 POLYCHLORINATED BIPHENYLS 

E.4.22.1 Noncancer Toxicity 

Epidemiologic studies of women in the United States associated oral PCB exposure with low birth weight or 

retarded musculoskeletal or neurobehavioral development of their infants (ATSDR 1991). Oral studies in 

animals established the liver as the target organ in all species, and the thyroid as an additional target organ 

in the rat. Effects observed in monkeys included gastritis, anemia, chloracne-like dermatitis, and 

immunosuppression. Oral treatment of animals induced developmental effects, including retarded 

neurobehavioral and learning development in monkeys. Neither subchronic nor chronic oral RfD values 

were located for any of the aroclors. 

Occupational exposure to PCBs was associated with upper respiratory tract and ocular irritation, loss of 

appetite, liver enlargement, increased serum concentrations of liver enzymes, skin irritation, rashes and 

chloracne, and, in heavily exposed female workers, decreased birth weight of their infants (ATSDR 1991). 

Concurrent exposure to other chemicals confounded the interpretation of the occupational exposure studies. 

Laboratory animals exposed by inhalation to Aroclor-1254 vapors exhibited moderate liver degeneration, 

decreased body weight gain and slight renal tubular degeneration. EPA presented an oral RtD of 0.02 

uglkglday for Aroclor-1254. No RfD was located for Aroclor-1260. No RfC was located for Aroclor 1254 or 

Aroclor-1260. Target organs for PCBs include the skin, liver, fetus, and neonate. 

E.4.22.2 Carcinogenicity 

The EPA (1999) classifies Aroclor-1254 and Aroclor-1260 as EPA cancer weight-of-evidence Group B2 

substances (probable human carcinogens), based on inadequate data in humans and sufficient data in 

animals. The human data consist of several epidemiologic occupational and accidental oral exposure 

studies with serious limitations, including poorly quantified concentrations of PCBs and durations of 

exposure, and probable exposures to other potential carcinogens. 

The animal data consist of several oral studies in rats and mice with various aroclors, kanechlors, or 

clophens (commercial PCB mixtures manufactured in the United States, Japan and Germany, respectively) 

that reported increased incidence of iiver tumors in both species (EPA 1994). 

The EPA (1999) presents an oral slope factor of 2.0 per mglkglday for Aroclor-1254 and Aroclor-1260 

based on liver tumors in rats. 



E.4.23 THALLIUM 

E.4.23.1 Noncancer Toxicity 

Thallium is highly toxic; acute ingestion by humans or laboratory animals induced gastroenteritis, 

neurological dysfunction, and renal and liver damage (Kazantzis, 1986). Chronic ingestion of more 

moderate doses characteristically caused alopecia. Thallium was used medicinally to induce alopecia in 

cases of ringworm of the scalp, sometimes with disastrous results. In industrial (inhalation, oral, dermal) 

exposure, neurologic signs preceded alopecia, suggesting that the nervous system is more sensitive than 

the hair follicle. The EPA (1999) presented verified chronic oral RfD values for several thallium compounds 

(thallium acetate, thallium acetate, thallium carbonate, thallium chloride, thallium nitrate, thallium sulfate, and 

thallic oxide) based on increased incidence of alopecia and increased serum levels of liver enzymes 

indicative of hepatocellular damage in rats treated with thallium sulfate for 90 days. EPA (1999) presented a 

chronic oral RR) for thallium of 0.07 mglkglday. 

E.4.23.2 Carclnogenicity 

Thallium was classified as a cancer weight-ofevidence Group D substance (not classifiable as to 

carcinogenicity to humans) (EPA, 1999). 



_g--. 
E.4.24 VANADIUM 

E.4.24.1 Noncancer Toxicity 

The oral toxicity of vanadium compounds to humans is very low (Lagerkvist et al. 1986) probably because 

little vanadium is absorbed from the Gt tract. Effects in humans exposed by inhalation include upper and 

lower respiratory tract irritation. A provisional subchronic and chronic oral RfD of 0.007 mg/kg/day was 

derived from an NOEL of 5 ppm in rats in a lifetime drinking water study with vanadyl sulfate and an 

uncertainty factor of 100 (EPA 1997). A target organ could not be identified for oral exposure. The 

respiratory tract is the target organ for inhalation exposure. 

E.4.24.2 Carcinogenic&y 

No information was located regarding the carcinogenic&y of vanadium. 

-- 
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SITE-SPECIFIC EXPOSURE ASSUMPTIONS -AVERAGE CONCENTRATIONS 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

: t%dimmVSurfw Water 

um Medkm: FlntIsh6hedWkih 

we Pdnt SWSVvMU 3 - Ca.~seway Landfi! 

emptof PopuMbn: Add! Raamtional Usera 

dPdenUel 

(1) Spedfy MedllmSpedfk (M) or RouteSped% (R) EPC sdscted for risk calculation. 
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TABLE F-l 
BIOACCUMULATION FACTORS, BIOCONCENTRATION FACTORS, 

AND BIOTA SEDIMENT ACCUMULATION FACTORS 
SITE/SWMU 3 -CAUSEWAY LANDFILL 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Chemical I Bioaccumulation Factor 1 Bioconcentration BSAF 
I 

1. Invertebrate 1 
Semivolatile Organic Compounds 
2-Methylnapthalene 0.105a 
4-Methylphenol ND 
Acenanhthvlene 0.105= 

I 
1 Terrestrial 1 Terrestrial I 

Plant 

0.0067" 
ND 

0.0067’ 

Factor 
Fish 

I 

0.3" NA NA 
ND NA NA 
o.3c NA MA 

Mammal 

. .--.. -p ..“., .-.. - 

Anthracene 
Benzotalanthracene 

I -. .-_ I -.---. I , I.” 
1 0.0102"' 1 0.0067" 0.3" 30" 0.29” 
I 0.025"' 0.0067" I 0.3" 30" (-I 39” .w._” 

Benzo(a)pyrene 1 0.0684"' ’ I I I I- -- ” 

Rnn7nlh~flunranthene 1 

t --. Benzo(a.h.i~oervlene .-- \-,.. --.-, ._. .-. .- I -.- .-- 
,“. . I. I 

1 Benzof kViuoranthene l---mm 
L-- --I ’ 

Bis(2ethylhexyl)phthalate 
Carbazole 
Chrvsene 

1 Dibinzofuran 
Fluoranthene 
Indeno(l,2,3-cd)pyrene 
Phenanthene 
Pyrene 
PesticideslPCBs 
4,4’-DDD 
4,4’-DDE 
4.4’-DDT 

. .1 
0.0158"' 0.0067" o.3c 1150” 0.29” 
0.083ga’ 0.0067" 0.3" 30" 0.29” 
0.0243=' 0.0067" 0.3" 3ow 0.6493’ 
0.0184a' 0.0067" o.3c 30" 0.29” I 

3.3" 0.01’ 1.2' 3400' 0.28' 
1.7" 0.01’ 1.2' 3400' 7.7" 

0.57" 0.01’ 1.2' 3400' 1 Fi7O 

Metals and Inorganic Compounds 
1 Aluminum 0.053" 0.0008' I o.075K 95’ ND I 



TABLE F-l 
BIOACCUMULATION FACTORS, BIOCONCENTRATION FACTORS, 

AND BIOTA SEDIMENT ACCUMULATION FACTORS 
SITElSWMU 3 - CAUSEWAY LANDFILL 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

0.2248 0.09791” 0.1” 17” ND 
NA NA NA I 4m ND 
NA NA NA lQW I ND 

Arsenic 
Barium 
Rwvllilrm 
--‘I ***--*- 

Cobalt 
Chromium 

. _. . . _. . . __ . 

NA NA NA 300 Iii 
NA NA NA 16” ND _... - -... 

Copper 
Cvanifie tntnl 

I I I 

I NA NA I NA I 36”’ I 1 ND 
NA I NA NA I 0.00 ND 

-.._-. 
Thallium 
Vanadium 
Zinc 

_. 
NA NA NA 119” ND 

0.039= 0.001 I9 o.13K 0.01” ND 
3.201” 0.61’ 2.1” 47” ND 

NA - Not applicable (not detected in applicable media) 
ND - BAF, BCF, or BSAF not available 

l Bioaccumulation factors (BAF’s) consist of concentrations in tissue/concentrations in soil for invertebrates and plants, and concentrations in 
tissue/concentrations in food for mammals. 
a- Average of earthworm BAFs for PAH compounds (Beyer, 1990) converted from dry weight to wet weight assuming earthworm is 80% water. 
al- Earthworm BAF (Beyer, 1990) converted from dry weight to wet weight assuming earthworm is 80% water. 
b- 

c- 

d- 

e- 

Travis and Arms (1988) log (Plant Uptake Factor) = 1.588-0.578 (low Kow). Converted from dry weight to wet weight plant concentration 
assuming 80% water content. 
Travis and Arms (1988) for semivolatile organic analytes with Ls>5: 
Log BTF (biotransfer factor) = log bW - 7.6; results multiplied by average ingestion rates for non-lactating and lactating test animals to convert 
from BTFs to BAFs, and divided by a factor of 0.2 to convert from dry feed to fresh feed. With the exception of pesticides and PCBs, BAFs for 
analytes with long K&c5 are assumed to be 0.15 because they are unlikely to bioaccumulate in animal tissue (Maughan, 1993). 
Geometric means of 4,4*-DDE (Davis (1968) Davis and Harrison, 1966; Cramp and Olney, 1967; Collett and Harrison, 1968; Hunt and Sacho, 
1969; and Gish, 1970) and 4,4’-DDT (Davis, 1968; Davis and Harrison, 1966; Cramp and Olney, 1967; Collett and Harrison, 1968; Hunt and 
Sacho, 1969; and Gish, 1970) reported for earthworms. Dry soil concentrations calculated assuming 10% moisture content in sandy-loam soils 
(Donahue et al., 1977). 
Sample et al., 1988. 
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TABLE F-l 
BIOACCUMULATION FACTORS, BIOCONCENTRATION FACTORS, 

AND BIOTA SEDIMENT ACCUMULATION FACTORS 
SITE/SWMU 3 -CAUSEWAY LANDFILL 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

f- Geometric mean of 4,4’-DDT, 4,4’-DDD, and 4,4*-DDE BAFs (fresh wffdry wt) reported for roots (carrot, potato, sugar beet), grains (corn, 
oats), and legumes (alfalfa) derived from USEPA (1985b) converted from dry weight to wet weight per values provided by Suter (1993). 

g- Value from Baes et al. (1984) for leafy portions of plants multiplied by 0.2 to represent 80% water composition of plants. 
h- Sample et al., 1997. 
i- Median of values reported from Levine et al. (1989). 
j- BAF for shrews and voles (Forsyth and Petrle, 1984). 
k- Value derived from biotransfer factors (BTFs), presented in Baes et al. (1984) for uptake into cattle. BTF converted to BAF by multiplying food 

ingestion rate of 50 kg/day wet weight. 
I- Geometric mean of BCFs obtained from AQUIRE (1994) and AWQC documents. 
m- Barnthouse et al. (1988). 
n- Hansen, 1995. 
o- Cook, 1995. 
p- USEPA 1985. 
q- Veith et al. (1985). 
r- Gish, 1970. 
s- Prey-specific value not available; value shown is small mammal BAF for this chemical. 

-v 
t- Arithmetic mean BAF for corn, leaves, carrots, beets, surgarbeets, radishes, and soybeans (tops, roots, and whole plants) from USEPA 

G3 
(1985a) and Webber et al. (1983). 

u- BAF calculated from data presented in Eisler, 1990. Rats fed 20 mg/kg diet technical chlordane (equivalent to 3.6 mglkg diet cis- and trans- 
chlordane) for 350 days accumulated 20 mglkg in lipids. Assuming 10% lipid content, the whole body concentration is about 2 mg/kg. 

v- BAF calculated from discussion in Eisler (1986) stating that Aroclor 1254 residues in subcutaneous fat of adult minks were up to 38 times 
dietary levels. Converted to whole body concentrations assuming 10% lipid content. 

w- USEPA, 1997. 304(a) Criteria - Toxic Substance Spreadsheet. Region 4, Water Quality Standards Section, Atlanta, GA, August. 
x- Eisler (1988). 
y- Jorgensen et al. (1991). 
z- USACE (1999). 
zl- Diercxsens et al. ( 1985). 
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TOXICITY PROFILES FOR ECOLOGICAL COPCs 

2-Methvlnaphthalene 

Little information is available for 2-methylnaphthalene. This substance is a solid at room temperature. 2- 
Methylnaphthalene can be produced from coal tar. It is used in the synthesis of organic chemicals such 
as insecticides and pesticides. No information was available about the release of 2-methylnaphthalene 
into the environment or what happens to this substance after it is released (ATSDR, 1990e). 

The NOAEL and LOAEL are 1 mglkglday and 10 mglkglday, respectively, for mammals (Sample et al., 
1996). 

4-Methvlphenol 

This compound, also known as p-cresol, is a natural product that is present in ‘foods, plant oils, animal 
urine, wood and tobacco smoke, crude oil, and coal tar. It is also man-made and is used as disinfectant 
and deodorizers, a solvent, and as a starting chemical for making other chemicals (ATSDR, 1997). Not 
only can 4-methylphenol enter the environment from the above sources, but automobile exhaust and 
waste sites also contribute to the overall concentration. 

4-methylphenol breaks down quickly. In surface water, the compound does not volatilize rapidly, but 
quickly degrades due to microbial reactions (ATSDR, 1997; ATSDR, 1995a). This compound may persist 
in groundwater because of lack of microbes and anaerobic conditions (ATSDR, 1997). 

In soil, the compound degrades rapidly from microbial reactions but may persist under anaerobic 
conditions (ATSDR, 1997). The compound’s movement in soil is dependent on how strongly it can form 
hydrogen bonds with active sites in the soil. The following are soil characteristics that influence the 
amount of hydrogen bonding: pH, type of soil, iron oxide content, anion exchange capacity, and amount 
of organic matter present (ATSDR, 1997). 

The NOAEL and LOAEL are 175 mglkglday and 450 m&kg/day, respectively, for mammals (ATSDR, 
1997). Values were unavailable for birds. 

Acetone 

Acetone is a colorless, volatile liquid that has a sweetish odor (Hawley, 1987). It is considered the least 
toxic solvent in the industry. Acetone can be naturally occurring or manufactured artificially (Howard, 
1991). Acetone is used as a solvent in the production of lubricating oils, and as a chemical intermediate 
in the manufacturing of chloroform, pharmaceuticals, and pesticides. Acetone also is used to produce 
paints, varnishes, and lacquers (ORNL, 1989a). 

Acetone may be released into the environment as stack emissions, fugitive emissions, and in wastewater 
in its production and use as a chemical intermediate and solvent. In addition to industrial releases, 
acetone is the product of the photodioxidation of some alkanes and alkenes found in urban air, and in 
releases from volcanoes and forest fires (Howard, 1991). 

If released into water, acetone will most likely biodegrade. Acetone will also volatize. As a result of 
acetone’s volatile characteristics, bioconcentration in aquatic organisms ,and adsorption to sediment 
should not be significant (Howard, 1991). 



Released on soil, acetone will volatize with some leaching into soil. Acetone rapidly biodegrades in soils -%# 
(Howard, 1991). 

Because of acetonesability to volatize, release into the atmosphere is the ultimate fate of acetone. In the 
atmosphere, acetone will undergo photolysis and react with photochemically produced hydroxyl radicals. 
The half-life of acetone ranges between 13 and 22 days with the longer half-life occurring in the winter 
months. This relatively long half-life allows for atmospheric dispersion of acetone. The primary removal 
process is wash out by rain (Howard, 1991). 

For mammals, the NOAEL and LOAEL are 10 mglkglday and 50 mg/kg/day, respectively (Sample et al., 
1996). Toxicity reference values of acetone are unavailable for birds. 

Aluminum 

Although present in food in varying amounts, aluminum is not an essential element for mammals. The 
aluminum content of plants typically depends on the soil aluminum concentration and ranges from 10 to 
30 mg/kg fresh weight; studies have indicated that this element stimulates the growth of several pasture 
plant species (Hackett, 1962). As summarized in Venugopal and Luckey (1978) aluminum is not readily 
absorbed through the skin and gastrointestinal absorption of ingested aluminum is poor due to the 
transformation of aluminum salts into insoluble aluminum phosphate. The lack of accumulation of 
aluminum in animals with age or of any increase in tissue levels of aluminum following fairly high dietary 
intake suggests that mammals posses a homeostatic mechanism for this element. For most terrestrial 
organisms, aluminum compounds are generally not harmful and are considered to be toxicologically inert, 
except in cases of high experimental doses or prolonged inhalation (Venugopal and Luckey, 1978). 

Data on the toxicity of aluminum to aquatic organisms is somewhat limited. EPA (1988) stated that 
freshwater organisms should not be adversely affected if aluminum concentrations do not exceed 87 pg/L 
when pH is between 6.5 and 9.0. Some studies have shown that the acute toxicity of aluminum increases 

me 

with pH, whereas other studies found the opposite to be true (EPA, 1988). The occurrence of pH effects 
in fish depends on aluminum and calcium concentrations in the water. Laboratory studies have 
established that low pH is toxic to fish, that aluminum concentrations found in acidified waters (particularly 
inorganic monomeric aluminum) are toxic, and that calcium is ameliorative (Suter, 1993). 

EPA (1988) also reviewed sublethal effects. It was found that 169 pg/L at a pH of 6.5 to 6.6 caused a 
24 percent reduction in the growth of young brook trout (Salvelinus fontinalis). Cleveland et al. (1991) 
determined that brook trout accumulated significantly higher aluminum residues at pH 5.3 than at pH 6.1 
or pH 7.2. They also determined that elimination of aluminum during depuration was more rapid at pH 
5.3 than at pH 6.1 or pH 7.2. Data reported in EPA (1988) indicated this metal does not bioconcentrate; 
bioconcentration factors range from 50 to 231 for brook trout (geometric mean value = 82). 

The NOAEL for birds and mammals are 109.7 mg/kg/day and 1.93 mg/kg/day, respectively (Sample et 
al., 1996). 

Antimonv 

Antimony is used in metal alloys for producing fireproofing chemicals, ceramics, glassware, and pigments. 
Along with its industrial uses, it is used to medicinally treat people infected with parasites (ATSDR, 
1995b). Antimony is absorbed slowly from the gastrointestinal tract and many antimony compounds are 
gastrointestinal irritants (Klaassen, 1996). 

It is considered a nonessential metal and is easily taken up by plants if present in a soluble form (Kabata- 
Pendias and Pendias, 1992). Plants growing in soils contaminated by industrial emissions may be 
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expected to contain elevated tissue concentrations of this metal. However, there are no reports of plant 
toxicity resulting from uptake of antimony (Kabata-Pendias and Pendias, 1992). 

Industrial emissions make this metal a common air pollutant. When acute exposure occurs, the effects 
include rhinitis, and acute pulmonary edema. After chronic exposure, the effects include rhinitis, 
pharyngitis, tracheitis, bronchitis, pneumoconiosis with obstructive lung disease, and emphysema 
(Klaassen, 1996). 

When rats were orally fed antimony, it did not produce an excess of tumors. However, when Syrian 
hamster embryo cells were treated with antimony acetate, the cells under went neoplastic transformation 
(Klaassen, 1996). Antimony has been shown to produce liver damage in rabbits at 5.5 mglkg in diet 
(NRC, 1980). 

The NOAEL and LOAEL for mammals are 0.125 mglkglday and 1.25 mglkglday, respectively (Sample et 
al., 1996). Toxicity reference values for birds are unavailable. 

Arsenic 

Arsenic is a naturally occurring element in the earth’s crust. Pure arsenic is a gray-colored metal, but this 
form is not common in the environment. Arsenic is usually found combined with one or more other 
elements such as oxygen, chlorine, and sulfur. Arsenic combined with these elements is referred to as 
inorganic arsenic. Arsenic combined with carbon and hydrogen is referred to as organic arsenic (ATSDR, 
1989b). 

_- 
Arsenic enters the environment both as the result of natural forces (volcanoes and weathering of arsenic- 
containing rocks) and human activity (metal smelting, glass manufacturing, pesticide production and 
application, and fossil fuel burning) (ATSDR, 1989b). 

Arsenic in the environment may undergo a complex cycle of chemical interconversions and transfers 
between media. Atmospheric emissions, which are usually adsorbed to particulate matter, may undergo 
oxidation before being returned to the surface by wet or dry deposition. Arsenic in water may undergo 
either reduction or oxidation, depending on pH, the electrochemical oxidation-reduction potential (Eh), 
and other ions present. Soluble forms of arsenic tend to be quite mobile in water, while less soluble 
species adsorb to clay or soil particles (ATSDR, 1989b). 

The NOAEL for birds, fish, and mammals is 5.14 mglkglday, 0.59 mglkglday, and 0.126 mglkglday, 
respectively (Sample et al., 1996; ERT, 1997). The LOAEL is 12.84 mglkglday for birds, 7.1 mglkglday 
for fish, and 1.26 mglkglday for mammals (Sample et al., 1996; ERT, 1997). 

Barium 

Barium is the heaviest of the stable alkaline earths (Group Ila of the Periodic Table). The free element is 
a silver-grey soft metal. It oxidizes readily in moist air, and it reacts with water or with dilute acids under 
evolution of hydrogen gas (Friberg, 1986). 

In its compounds, barium is a colorless divalent positive ion. The chloride and nitrate are soluble in 
water. The carbonate is much less soluble in water, but is soluble in dilute acids, and the sulfate is one of 
the least soluble compounds in any medium (Friberg, 1986). 

Barium is used in various alloys, in paints, soap, paper, and rubber, and in the manufacture of ceramics 
and glass. Barium fluorosilicate and carbonate have been used as insecticides. Barium is relatively 
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abundant in nature and is found in plant and animal tissue. Plants accumulate barium from the soil -4 
(Klaassen et al., 1986). 

The toxicity of barium compounds depends on their solubility. The free ion is readily absorbed from the 
lung or gastrointestinal tract, but barium sulfate remains essentially unabsorbed. After absorption, barium 
accumulates in the skeleton. An accumulation also takes place in the pigmented parts of the eye 
(Friberg, 1986). 

Barium occurs chiefly as the mineral barite (BaS04). In recent years, about 80% of ground and crushed 
barite solid was used directly as a weighting agent in oil- and gas-well drilling muds. The remainder of 
barite is used in the manufacture of glass, ceramics, television picture tubes, brick and tile refractories, 
vinyl stabilizers, railroad flares, fireworks, fine chemicals, lubricating oil additives, permanent magnets, as 
well as in sugar refining, paper coating, steel hardening, and as pigment in paint (Friberg, 1986). 

The NOAEL for birds and mammals is 20.8 mglkglday and 5.1 mglkglday, respectively (Sample et al., 
1996). The LOAEL is 41.7 mglkglday for birds and 51 mglkglday for mammals (Sample et al., 1996). 

Ben/Ilium 

Beryllium occurs as a chemical component of certain rocks, soils, and volcanic dust. Beryllium is 
naturally emitted to the atmosphere by windblown dust and volcanic particles (ATSDR, 1991a). The 
major emission source to the environment is the combustion of coal and fuel oil, which release 
particulates and fly ash that contain beryllium into the atmosphere. 

Sediment is the ultimate sink for beryllium in water, and its association with sediment would decrease the 
mobility in water. Beryllium does not bioconcentrate to high levels in aquatic animals, although the 
bioconcentration in bottom dwelling animals may be higher than nonbottom-dwelling animals. There is no 
evidence of biomagnification of beryllium within terrestrial or aquatic food chains (ATSDR, 1991a). 

4 

The NOAEL for mammals is 0.66 mglkglday, while the LOAEL is 6.6 mglkglday (Sample et al., 1996). A 
toxicity reference value was unavailable for birds. 

Bis(2-ethvlhexvhphthalate 

Bis(2ethylhexyl)phthalate (DEHP) is a colorless liquid used in the production of polyvinyl chloride, which 
provides flexibility to plastics (ATSDR, 1993). Oral exposure in animal studies has shown noted acute 
effects on the liver and kidney and adverse effects on weight gain and food consumption (ATSDR, 1993). 
From chronic inhalation exposure, animal studies have shown increased lung weights and increased liver 
weights, while oral studies have reported effects on the liver (ATSDR, 1993). 

Since DEHP is likely to be released air and water during production of plastics, it can be carried long 
distances. In aquatic environments, DEHP adsorbs to sediment and bioconcentrates in organisms 
(Spectrum Laboratories, 1999a). In terrestrial habitats, DEHP will not evaporate or leach into 
groundwater. It may biodegrade under aerobic conditions following acclimation in soil (Spectrum 
Laboratories, 1999a). 

The NOAEL for birds and mammals is 1.1 mglkglday and 18.3 mg/kg/day, respectively (Sample et al., 
1996). The LOAEL is 11 mg/kg/day for birds and 183 mglkglday for mammals (Sample et al., 1996). 

Carbazole 
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Carbazole is used as a chemical intermediate for manufacturing dyes, and it is also used in the production of 
insecticides, lubricants, rubber antioxidants, and odor inhibitors in detergents. It is released to the 
atmosphere from waste incineration, tobacco smoke, aluminum manufacturing, and rubber, petroleum, coal, 
and wood combustion. In the atmosphere, vapor-phase carbazole is rapidly degraded by photochemically 
produced hydroxyl radicals (estimated half-life of 3 hr). In the particulate phase, the rate of degradation 
depends upon the adsorbing substrate. Physical removal via wet and dry deposition is important, In the soil, 
environmental substrates that commonly adsorb carbazole may limit or prevent photolysis. Biodegradation in 
soil should be the dominant fate process; a biodegradation half-life of 4.3 min8.2 hr ha been measured in 
screening studies. In surface water, biodegradation and photolysis should be the dominant fate processes in 
the presence of degrading bacteria and sufficient sunlight. 

The NOAEL for birds, fish, and mammals is 10 mglkglday, 0.3 mg/kg/day and 1.3 mglkglday, respectively 
(ERT, 1997). The LOAEL for mammals is 2.6 mglkglday (ERT, 1997). 

Carbon disulfide 

Carbon disulfide is a natural product of anaerobic biodegradation and is released to the atmosphere from 
oceans and land masses (Howard, 1991). It may also be released as emissions and in wastewater 
during its production and use. Carbon disulfide is used in the production of viscous rayon, cellophane, 
carbon tetrachloride, and as a solvent and fumigant (Howard, 1991). 

If released to soil, carbon disulfide will be primarily lost by volatilization (Howard, 1991). Carbon disulfide 
also will rapidly volatilize from water with an estimated 2.6 hr half-life based on a river model (Howard, 
1991). Adsorption to the sediment. will not be significant (Howard, 1991). Carbon disulfide is not 
expected to significantly bioconcentrate in aquatic organisms (Howard, 1991). 

The chemical causes harm by destroying target molecules by crosslinking cytoskeletal proteins, DNA, or 
DNA with proteins (Klaassen, 1996). It has also been found to be an atherogenic agent in animal studies; 
however, the mechanism is unknown but has been suggested to be alternations of glucose and/or lipid 
metabolism and blood coagulation (Klaassen, 1996). 

The NOAEL for mammals is 11 mglkglday, and the LOAEL is 110 mglkglday (IRIS, 1991). There are no 
values available for birds. 

Chlordane 

Pure chlordane is a mixture composed of primarily cis-chlordane and trans-chlordane. It is a white 
crystalline solid with a mild, pungent odor. Chlordane is an insecticide that was used from 1948 to 1988 
on food crops (specifically corn) and to control household termites. Consequently, it was intentionally 
applied to soils both in agricultural and urban settings. Due to its persistence indoors, its use as a 
termicide was stopped (ATSDR, 199Oc). 

Chlordane is expected to persist for more than 20 years in some soils. Volatilization appears to be the 
only major removal mechanism from soil. Leaching to groundwater from soil is not a likely removal 
mechanism. Adsorption to sediments and volatilization are significant removal mechanisms in water. In 
air, chlordane will degrade by photolysis and hydroxyl radical reaction. Rainout and dry deposition are 
not expected to be significant removal mechanisms (ATSDR, 199Oc). 

Chlordane will bioconcentrate in both marine and freshwater species, as well as in bacteria (ATSDR, 
199Oc). 



The NOAEL for birds and mammals is 2.14 mglkglday and 4.6 mg/kg/day, respectively (Sample et al., 
1996). The LOAEL is 10.7 mglkglday for birds and 9.2 mglkglday for mammals (Sample et al., 1996). 

Chloroform 

Chloroform is a colorless, highly refractive, heavy, volatile liquid. It has a characteristic odor and a sweet 
taste. Chloroform is used in the manufacture of fluorocarbon plastics, as a solvent, fumigant, and 
insecticide, and in analytical chemistry (Hawley, 1987). 

The majority of chloroform is released into the atmosphere. Release to water and soil will be lost to the 
environment through volatilization. Chloroform has the capability to be transported long distances 
through the atmosphere. In the gas-phase, it reacts with photochemically produced hydroxyl radicals. 

Chloroform does not significantly adsorb to sediment. Also, it is not expected to bioconcentrate in aquatic 
organisms. 

Chloroform is a carcinogen and can cause cell injury by inhibiting calcium ion export from the cytoplasm 
(Klaassen, 1996). 

Toxicity reference values for birds and mammals were unavailable. 

Chromium 
This metallic element naturally occurs in rocks, animals, plants, soil, and volcanic dust and gases 
(USDHHS, 1993). However, the toxic forms of the metal are mostly produced from anthropogenic 
activities, particularly chromite ore mining (Irwin et al., 1997). Since the trivalent (Cr3’) and hexavalent 
(C?‘) forms have been found to be more stable than other ionic forms, these are the forms mostly found . - 
in the environment (Eisler, 1986). CrW is more toxic because it has a high oxidizing potential and can 
easily penetrate biological membranes, thus causing cellular damage (Eisler, 1986; Irwin et al., 1997). IW 
Although not as toxic as Cr”‘, Cr3’can impose damage by inhibiting different enzyme systems or reacting 
with organic molecules (Irwin et al, 1997). 

Chromium toxicity is not prevalent in mammals’because normal stomach pH converts Cr6’ to Cr3+, which 
has low membrane permeability (Irwin et al., 1997). However, plants are adversely affected by chromium 
because it interferes with uptake translocation and iron metabolism (Irwin et al., 1997). For aquatic 
organisms, the pH, salinity, hardness, organic matter content, species and temperature are some of the 
factors that affect chromium toxicity (Eisler, 1986; Irwin et al., 1997). It has been found that Cr”’ is more 
toxic to freshwater species in soft and acidic waters (Eisler, 1986). 

The NOAEL for birds, fish, and mammals is 1 mglkglday, 0.02 mglkglday, and 3.28 mglkglday, 
respectively (Sample et al., 1996; ERT, 1997). The LOAEL is 5 mglkglday for birds, 0.12 mglkglday for 
fish, and 32.8 mglkglday for mammals (Sample et al., 1996; ERT, 1997). 

Cobalt 

Cobalt is a steel-gray, shiny, hard, ductile ferromagnetic metal (Hawley, 1987). It is a relatively rare metal 
produced primarily as a byproduct of other metals (EPA, 1985). The principal ores of cobalt are smaltite, 
cobaltite, chloanthite, and linnaeite. Cobalt is used in chemical agents, electroplating, ceramics, lamp 
filaments, catalysts, drier in printing inks, paints and varnishes, and in high temperature alloys (Hawley, 
1987). Cobalt salts are used as paint driers, catalysts, and in the production of numerous pigments (EPA, 
1985). 
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Cobalt released into water is expected to take a soluble form. The mobility of cobalt is controlled by its 
characteristic of adsorbing to the clay minerals and hydrous oxides of iron, manganese, and aluminum 
available in sediments and soils. Chelation of cobalt is possible in sediments and soil. Small amounts of 
cobalt may be solubilized by bacteriological activity. The effects of cobalt in the terrestrial environment 
are associated with nitrogen-fixation; however, excessive amounts can be toxic to plants. Vegetation is 
differentially susceptible to cobalt depending on the species. Grasses tend to be more susceptible to 
cobalt toxicity than broad leafed species (Davis, 1994). 

Although atmospheric transport of cobalt and cobalt compounds occurs, photolysis, volatilization, and 
biotransformation are important fate processes for cobalt (EPA, 1985). 

The NOAEL for both birds and mammals is 1 mglkglday (ERT, 1997) while the LOAEL is 10 mglkglday 
for both birds and mammals (ERT, 1997). 

Copper 
Copper is a reddish colored metal that occurs naturally in rock, soil, water, sediment and air. Copper also 
occurs naturally in plants and animals. Copper is used primarily as a metal or alloy in the manufacture of 
wire, sheet metals, pipe, and other metal products. Copper compounds are used in agriculture to treat 
plant diseases, for water treatment, and as preservatives for wood, leather, and fabrics (ATSDR, 1989a). 
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The physicochemical form of copper released to the environment determines the impact of the element to 
the environment. Copper is released to water through natural weathering of soil and discharges from 
industries and sewage treatment plants. Copper released into water will most likely take the form of 
copper (II). Most copper in water is bound to organic matter; little is present in the free or readily 
exchangeable form. The concentration of dissolved copper in water is dependent on such factors as pH, 
the oxidation-reduction potential of the water, the presence of competing cations and anions of soluble 
cupric salts. and the presence of organic/inorganic complexing agents (ATSDR, 1989a). 

The process of complexation, adsorption, and precipitation control the amount of copper (II) released into 
water. Copper released into water tends to bind to the bottom sediments. Organics and iron oxides are 
the most important contributor to binding of copper by aerobic sediments. However, copper is typically 
associated with carbonates. In anaerobic sediment, copper (II) will be reduced to copper (I) and insoluble 
cuprous salts will form (ATSDR, 1989a). 

Copper released to soil will be strongly adsorbed and remain in the upper few centimeters of soil. In most 
soils, the pH, organic matter, and ionic strength of the soil solutions are the key factors affected 
adsorption. Copper will adsorb to organic matter, carbonate minerals, clay minerals, or hydrous iron and 
manganese oxides. Sandy soils with low pH have the greatest potential for leaching (ATSDR, 1989a). 

Copper released into the air will most likely take the form of particulate matter as an oxide, sulfate, or 
carbonate. Copper is removed from the atmosphere by gravitational settling, dry deposition, and washout 
by rain and clouds (ATSDR, 1989a). 

The NOAEL for birds and mammals is 47 mglkglday and 11.7 mg/kg/day, respectively (Sample et al., 
1996). The LOAEL is 61.7 mglkglday for birds and 15.14 mglkglday for mammals (Sample et al., 1996). 
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Cyanide 

Cyanide may be either man-made, or found naturally in the environment. It is commonly found in 
combination with other chemicals in the environment, such as, hydrogen cyanide, sodium cyanide, and 
potassium cyanide. Cyanide typically has a bitter almond odor in the gaseous, liquid, and solid phases. 
Bacteria, fungi, and algae are known to produce cyanide (ATSDR, 1991 b). 



Cyanide is used widely and extensively in the manufacture of synthetic fabrics and plastics, in 
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electroplating baths and metal mining operations, as pesticidal agents and intermediates in agricultural 
chemical production, ,and in predator control devices. Elevated cyanide levels are normally encountered 
in more than 1,000 species of food plants and forage crops, and this probably represents the greatest 
source of cyanide exposure and toxicosis to man and to range animals. Although cyanide is ubiquitous in 
the environment, levels tend to be elevated in the vicinity of metal processing operations, electroplates, 
gold-mining facilities, oil refineries, power plants, and solid waste combustion (ATSDR, 1991 b) 

Many chemical forms of cyanide are present in the environment, including free cyanide, metallocyanide 
complexes, and synthetic organocyanides, also known as nitriles. But only free cyanide is the primary 
toxic agent, regardless of origin. 

All available evidence suggests that cyanide is neither mutagenic, teratogenic, nor carcinogenic. 
Moreover, there are no reports of cyanide biomagnification or cycling in living organisms, probably owing 
to its rapid detoxification. Cyanide seldom persists in surface waters and soils owing to complexation or 
sedimentation, microbial metabolism, and loss from volatilization (ATSDR, 1991b). 

Higher plants are adversely affected by cyanide through cytochrome oxidase inhibition; the rate of 
production and release of cyanide by plants to the environment through death and decomposition is 
unknown. In some cases, soil bacteria and fungi produces cyanide as secondary metabolites, with 
adverse effects on certain plants. Several species of arthropods normally contain elevated whole-body 
cyanide concentrations, and these confer protection against predators and allow consumption of 
cyanogenic plants (ATSDR, 1991 b). 

Cyanide is less toxic to invertebrates than to vertebrates. Fish were the most sensitive aquatic organism 
tested (ATSDR, 1991 b). Biocidal properties of cyanide in aquatic environments were significantly 
modified by water, pH, temperature, and oxygen content; life stage, condition, and species assayed; V 
previous exposure to cyanide: presence of other chemicals; and initial dose tested. 

Birds that feed predominantly on flesh were more sensitive to cyanide than were herbivores (Eisler, 
1991). 

For mammals, the NOAEL and LOAEL are 68.7 mg/kg/day and 687 mg/kg/day, respectively (Sample et 
al., 1996). The NOAEL and LOAEL for birds are 4.5 mglkglday and 45 mglkglday, respectively (ERT, 
1997). 

DDT, DDE and DDD 

Historically, DDT was released to the environment during its formulation and extensive use as a pesticide 
in agricultural and vector control applications. Its primary metabolites are DDE and DDD. Although DDT 
was banned for use in this country in 1972, it is still being used in several areas in the world, particularly 
tropical countries. DDT and its primary metabolites do not occur naturally in the environment. However, 
due to its extensive past use of DDT worldwide and the persistence of DDT and is metabolites, these 
compounds are virtually ubiquitous and are continually being transformed and redistributed in the 
environment. DDT and its metabolites have been detected in virtually all media (ATSDR, 1990d). 

DDT and its metabolites may be transported among media by the processes of solubilization, adsorption, 
bioaccumulation or volatilization. DDT, DDE and DDD in the atmosphere are subject to photodegradation 
or redeposition by rain or dry deposition (ATSDR, 1990d). 
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DDT and its environmental degradation products preferentially bind to soil and sediment , where they may 
be subject to photodegradation on the surface and biodegradation in the subsurface. Under certain 
conditions, DDT may persist for long periods of time or may be converted to DDE, which persists for an 
even longer duration. Consequently, these compounds are not easily displaced from their site of 
application, whether by runoff or leaching to groundwater. However, volatilization of DDT and DDE from 
soil accounts for considerable losses of these compounds. The tendency of DDD to volatilize is 
approximately one-third that of DDT or DDE (ATSDR, 1990d). 

When DDT is released to water, it quickly absorbs to particles and is subject to sedimentation, 
volatilization, photodegradation and uptake into the food chain. Similar to soil, volatilization accounts for 
loss of these compounds from water. One study found that DDE volatilizes from seawater 10 to 20 times 
faster than from freshwater (ATSDR, 1990d). 

DDT, DDE and DDD are highly lipid soluble. This lipophilic property, combined with an extremely long 
half-life, results in bioaccumulation. When present in ambient water, DDT and its metabolites are 
concentrated in freshwater and marine plankton, insects, mollusks, and other invertebrates and fish. As 
these organisms become part of the food chain, a progressive accumulation of residues may result in 
high levels of residues in organisms at the top of the food chain (ATSDR, 1990d). 

For mammals, the toxicity reference value depended on the metabolite. 4,4’-DDD and 4,4’-DDT have a 
NOAEL value of 0.8 mg/kg/day and a LOAEL value of 4 mglkglday (Sample et al., 1996). 4,4’-DDE 
NOAEL and LOAEL values are 20 mglkglday and 41.5 mglkglday, respectively (ATSDR, 1988). For all 
three chemicals, the NOAEL is 0.0028 mglkglday and the LOAEL is 0.028 mglkglday for birds (ERT, 
1997). 

,--~ Dibenzofuran 

Dibenzofuran is a solid substance at room temperature that is used in the manufacture of insecticides. 
Dibenzofuran is released to the air from the burning of coal tar (Hawley, 1987). 

If the compound is released to the air, a majority will rapidly degrade by reacting with photochemically 
produced hydroxl radicals; however, some may be resistant and may be removed by wet and dry 
deposition. In terrestrial habitats, dibenzofuran is readily biodegraded by adapted microbes in the 
presence of oxygen. If oxygen is lacking, such as in groundwater areas, long periods of persistence may 
occur because of slow biodegradation. Soil mobility of dibenzofuran is thought to be low to none 
(Spectrum Laboratories, 199b). 

In aquatic habitats, the compound adsorbs to sediment and suspended material which reduces the 
amount that can volatilize. Just as in terrestrial environments, microbes can degrade the compound only 
in areas where there is significant oxygen. Studies have also shown that dibenzofuran can bioaccumulate 
in aquatic organisms (Spectrum Laboratories, 1999b). 

The NOAEL and LOAEL are 60 mglkglday and 125 mglkglday, respectively, for mammals (ATSDR, 
1991 b). Values were unavailable for birds. 

Iron is a silvery white, malleable metal. It is the fourth most abundant (by weight) of the elements that 
compose the earth’s crust and is a major constituent of clay soils (EPA, 1990). 

Iron in water may be present in varying quantities dependent upon the geology of the area and other 
chemical components of the water body (EPA, 1990; EPA, 1985). The bivalent and’trivalent irons are the 



primary forms of concern in the aquatic environment. The ferrous or bivalent form can persist in waters 
void of dissolved oxygen and typically originate from groundwater of mines where these are pumped or 
drained. The ferric or trivalent form is insoluble. Iron can exist in natural organometallic or humic 
compounds and colloidal forms. Black or brown swamp waters may contain iron concentrations of 
several milligrams per liter in the presence or absence of dissolved oxygen, but this iron form has little 
effect on aquatic life (EPA, 1990). The majority of iron entering water bodies is likely to partition into the 
bottom sediments (EPA, 1985). 

Iron released into soil has relatively low mobility potential. However, iron can be transported through the 
atmosphere (EPA, 1985). 

The NOAEL for birds and mammals is 100 mglkglday and 50 mglkglday, respectively (ERT, 1996). 

Lead is ubiquitous and is a characteristic trace constituent in rocks, soils, water, plants, animals, and air. 
Lead is used in the manufacture of storage batteries, gasoline additives, pigments, alloys, and 
ammunition (Eisler, 1988). 

Lead compounds are extremely persistent in water and soil. Natural lead compounds are not mobile in 
surface and groundwater because lead leached from ore is adsorbed by ferric hydroxide. Lead -also 
readily combines with hydroxide, carbonate, and sulfate ions to form insoluble compounds. These 
compounds precipitate and settle in the bottom sediment. Lead is not volatile, therefore, volatilization is 
not an important transport process from the aquatic environment (EPA, 1985). 

In water, lead is most soluble and bioavailable under conditions of low pH, low organic content; low ” 
concentrations of suspended sediments; and low concentrations of the salts of calcium, cadmium, iron, 
manganese, and zinc. Lead tends to concentrate in the water surface microlayer (the upper 0.3 mm of -4 

water), especially when surface organic matter is present in thin films. However, most lead entering 
natural waters will precipitate to the sediment bottom as carbonates or hydroxides. Migration and 
speciation of lead in water is influenced by the water flow rate, increased flow rate results in increased 
concentrations of particulate and labile lead and a decrease in bound forms. At low stream flow, lead is 
rapidly removed from the water column by sedimentation (Eisler, 1988). 

Lead in sediment is mobilized and released when the pH decreases suddenly or ionic composition 
changes. Methylation of lead occurs in the sediments and is positively correlated to increasing 
temperature, reduced pH, and high microbial activities (Davis, 1994). 

Sorption is a dominant effect on the distribution of lead in soil. Lead readily adsorbs to inorganic solids, 
organic material and hydrous iron and manganese oxides. Because of its affinity for other materials, and 
its solubility characteristics, the mobility of lead in soil is low (EPA, 1985). Most lead is retained in soil 
and not transported via leaching or runoff to surface water (ATSDR, 1990a). 

Plants do not readily take up lead. Therefore, its availability to terrestrial life forms also is limited (EPA, 
1985). However, excessive amounts of lead can cause growth inhabition, as well as reduced 
photosynthesis, mitosis, and water absorption (Eisler, 1988). Inorganic and organic lead compound 
disperse in the atmosphere as particulate matter. Lead is removed from the atmosphere by wet or dry 
deposition. Photolysis of atmospheric organic lead compounds occurs rapidly (EPA, 1985). The average 
residence time of atmospheric lead is seven to thirty days (ATSDR, 1990a). 

Lead does not appear to significantly bioaccumulate in most fish (ATSDR, 1990a). Microcosm studies 
indicate that lead is not biomagnified through the food chain (EPA, 1985). Lead concentrations tended to 



decrease markedly with increasing trophic level in both detritus-based and grazing aquatic food chains. 
However, lead is toxic to all phyla of aquatic biota, though effects are modified significantly by various 
biological and abiotic conditions (Eisler, 1988). 

Lead adversely impacts survival, growth, development, and metabolism of most terrestrial species. The 
organic forms of lead tend to be more toxic to wildlife than the inorganic lead compounds, but the 
inorganic forms are easily converted into organic lead forms by microorganisms (Davis, 1994). 

The NOAEL for birds and mammals is 1.13 mglkglday and 8 mglkglday, respectively (Sample et al., 
1996). The LOAEL is 11.3 mg/kg/day for birds and 80 mg/kg/day for mammals (Sample et al., 1996). 

Manqanese 

Manganese is a brittle silvery metal that usually occurs as a complex with other metals such as iron. 
Manganese and its compounds are used in the making of steel alloys, dry-cell batteries, electrical coils, 
and other metallic fabrication applications. Other uses of manganese include as an oxidizing agent and 
as a food additive (Klaassen et al., 1986; Hawley, 1987). 

Manganese can occur in soil, water, or air. Because it is an element, manganese cannot be degraded by 
environmental processes. However, it may transform from one manganese compound to another. While 
manganese can be transported in dusts or in water, the main source of routine manganese exposure is 
through ingestion of food. Vegetables, the germinal portions of grains, fruits, nuts, tea, and some spices 
are rich in manganese (Klaassen et al., 1986). 

In the soil, the concentrations and chemical form in which manganese can occur is affected by pH, cation 
exchange capacity, drainage, and other factors. Lower pH and reducing conditions tend to favor solubility 
and hence, the mobility of manganese. Manganese often occurs at higher concentrations in the bottom 
of stratified lakes as a result of its release from bottom sediments as manganous ion under reducing 
conditions (EPA, 1985). 

The NOAEL for birds and mammals is 977 mglkglday and 88 mg/kg/day, respectively (Sample et al., 
1996). The LOAEL for mammals is 284 mg/kg/day (Sample et al., 1996). 

Mercurv 

Mercury is a silvery, heavy liquid with valences of +l and +2. Mercury exists as insoluble elemental 
mercury, organic species, and inorganic species. Solubility depends upon the reduction-oxidation 
potential, and the pH of the environment (EPA, 1985). Mercury is commonly used for amalgams, 
catalysts, electrical apparatuses, instruments such as thermometers and barometers, and neutron 
absorbers in nuclear power plants (Hawley, 1987). 

Mercury released to the environment will remain there indefinitely. The form that mercury exists in 
(organic or inorganic) may change with time. Chemical speciation is probably the most important variable 
influencing the ecotoxiwlogy of mercury (Eisler, 1987). Inorganic mercury can be methylated by 
microorganisms indigenous to soils, freshwater, and salt water. This process is mediated by various 
microbial populations under both aerobic and anaerobic conditions. Methyl mercury is the most 
hazardous mercury species due to its high stability, its lipid solubility, and its possession of ionic 
properties that create a high ability to penetrate membranes in living organisms. Methylmercury in 
surface waters is rapidly accumulated by aquatic organisms. The top-level predator species usually 
contain the highest concentrations of methyl mercury (Eisler, 1987). 



Freshwater plants exhibit a wide range of sensitivity to mercury; however, the most sensitive aquatic plant 
is less sensitive than the most sensitive freshwater animal. Fish tend to be more resistant to mercury 
than mollusks and crustaceans. 

Mercury released into soils or surface water will exist in the mercuric state (Hg*‘) and mercurous (H‘) 
states as a number of complex ions with varying water solubilities. Mercuric mercury, present as 
complexes and chelates with ligands, is probably the most predominant form of mercury present in 
surface waters (ATSDR, 1989d). 

Volatile forms of mercury present in surface water are expected to evaporate into the. air; whereas, solid 
forms of mercury partition to particulates or are transported in the water column, depending on their 
solubility. The two most important transformation processes in the fate of mercury in surface waters are 
biotransformation and bioaccumulation. Photolysis of organomercurials also may occur in surface waters 
(ATSDR, j989d). 

Mercury released into soils may undergo the same chemical and biological transformations as mercury 
released into surface waters, Mercuric mercury usually forms complexes with chloride and hydroxide ions 
in soils, the specific compounds form are dependent on pH, salt content, and composition of the soil 
solution (ATSDR, 1989d). 

Mercury released into the atmosphere will most likely undergo photolysis. Metallic mercury vapor may be 
oxidized to other forms in the removal of the compound from the atmosphere by precipitation. Mercury 
vapor can be transported long distances before wet and dry deposition processes return the element to 
the earth. The atmosphere, is the smallest environmental reservoir of mercury (ATSDR, 1989d). 

The NOAEL for birds, fish, and mammals is 0.0064 mglkglday, 0.008 mg/kg/day, and 0.015 mglkglday, .. 
respectively (Sample et al., 1996; ERT, 1997). The LOAEL is 0.94 mglkglday for fish, and 0.025 
mg/kg/day for mammals (Sample et al., 1996; ERT, 1997). 
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Methvl Ethvl Ketone 
Synonyms: 2-Butanone; ethyl methyl ketone; MEK; methyl acetone 

Methyl ethyl ketone (MEK) is used primarily as an industrial solvent. It is mainly used to manufacture 
gums, resins, nitrocellulose, cements and adhesives. Its production and use has lead to its presence in 
the atmosphere. In general, the ketones are naturally occurring components of food (ORNL, 1989b). 

MEK is expected to be fairly mobile in the soillgroundwater system when present at low concentrations or 
as a separate organic phase (e.g., a significant spill). Portions of MEK associated with the water and air 
phases of soil have higher mobility than the adsorbed portion. Volatilization from near surface soils may 
occur. However, vapor concentrations in soil are expected to be very low whenever water is present. 
Biodegradation of MEK has been demonstrated. Persistence in environments with active microbial 
populations is not expected (ORNL, 1989b). 

The primary pathway of wncem is the migration of MEK from soil to groundwater. Volatilization is 
another important exposure pathway. Bioaccumulation is not considered to be an important exposure 
pathway. Any pathways related to the uptake by aquatic organisms or domestic animals from surface 
waters are likely to be less significant other than other sources of exposure due to the low 
bioaccumulation factor for MEK (ORNL, 1989b). 

The NOAEL and LOAEL are 173 mglkglday and 1730 mglkglday, respectively, for mammals (ATSDR, 
1991a). Values were unavailable for birds. 



Nickel 

Nickel is a naturally occurring silvery metal that is found in the earth’s crust. Nickel and its compounds 
are found in all parts of the environment, including plants and animals. Primary nickel is recovered from 
mined ore and nickel matte, and secondary nickel is recovered from scrap metal (ATSDR, 1988). 

Nickel released into water will exist in both soluble and insoluble forms depending on the chemical and 
physical properties of the water. Nickel has not been shown to volatize from the water surface. Nickel is 
significantly bioaccumulated in some, but not all aquatic species (ATSDR, 1988). Nickel adversely 
influences cell membranes with increasing water hardness (Davis, 1994). 

Nickel is extremely persistent in soil; however, it still has the potential to leach through soil into 
groundwater. The average residence time of nickel in soil is estimated to be 2,400 to 3,500 years. The 
sorption of nickel into soils has found to correlate with suspension pH, total iron, and surface area. 
Organic complexing agents in soil tend to restrict the movement and availability of nickel in soil by forming 
organo-nickel complexes. Nickel is not expected to volatize from soils (ATSDR, 1988). Nickel is not 
essential to plants and in some instances it produces toxic effects (Davis, 1994). 

Nickel released into the atmosphere will exist primarily in aerosol form. Airborne nickel will remain in the 
atmosphere for varying periods of time depending upon factors such as concentration, density and 
particle size, and precipitation. The average residence time of nickel in the atmosphere is seven days, 
with typical residence time ranging from one to twenty-one days. The predominant nickel species in air 
tend to be nickel oxide, nickel sulfate, complex oxides of nickel and other metals, and to a lesser extent, 
metallic nickel, and nickel subsulfide (ATSDR, 1988). s 

- The NOAEL for birds and mammals is 77.4 mglkglday and 40 mglkglday, respectively (Sample et al., 
1996). The LOAEL is 107 mglkglday for birds and 80 mglkglday for mammals (Sample et al., 1996). 

Polvcvclic aromatic hvdrocarbons: acenaphthvlene. acenaphthene, anthracene, benzo(a)anthracene, 
benzo(b)fluoranthene, benzo(k)fluoranthene. benzo(q,h.i)pervlene, benzo(a)pvrene, carbzole, 
chrvsene, fluoranthene. indeno(l.2.3~cdlpvrene, ohenanthrene. pvrene 

The PAHs are a diverse group of compounds consisting of two or more substituted and unsubstituted 
polycyclic aromatic rings formed by the incomplete combustion of carbonaceous materials (ATSDR, 
1990b). 

PAHs are ubiquitous in the modern environment and commonly are constituents of coal tar, soot, 
vehicular exhausts, cigarette smoke, certain petroleum products, road tar, mineral oils, creosote and 
many cooked foods. PAHs also are released to the environment through natural sources such as 
volcano and forest fire emissions. However, most of the emissions result from anthropogenic sources, 
largely wood burning for homes. Vehicular emissions are another primary source of PAHs. Hazardous 
waste sites can be a concentrated source on a local scale. Examples of such sites include former 
manufactured gas sites (i.e., sources of coal tar) and abandoned wood treatment plants (i.e., sources of 
creosote) (ATSDR, 1990b) . 

In the air, PAHs are found sorbed to particulates and as gases. Particle-bound PAHs can be transported 
long distances and are removed from the atmosphere by precipitation and dry deposition (ATSDR, 
1990b). 

PAHs are transferred from surface water by volatilization and sorption to settling particles. The 
compounds are transformed in surface water by photooxidation, chemical oxidation and microbial 
metabolism (ATSDR, 1990b). 

F-b 



In soil and sediments, microbial metabolism is the major process for degradation of PAHs (ATSDR, 
1990b). Although PAHs accumulate in terrestrial and aquatic plants, many organisms are able to 
metabolize and eliminate these compounds. Vertebrates can readily metabolize PAHs; whereas, lower 
forms (insects and worms) cannot metabolize PAHs as quickly. Food chain uptake does not appear to be 
a major exposure source to PAHs for aquatic animals (ATSDR, 1990b). 

Depending on the type of PAH, the NOAEL and LOAEL values differed. See Tables 7-l and 7-2 for the 
specific values. 

Polvchlorinated biphenvls (Aroclor 1254. Aroclor 1260) 

The term polychlorinated biphenyls (PCBs) commonly refers to a variety of mixtures of individual biphenyl 
isomers, each consisting of two joined benzene rings and up to ten chlorine atoms. Mixtures of these 
isomers are known by their commercial designation of Aroclor. This trade name is followed by a four-digit 
number; the first two numbers indicate the type of isomer mixture and the last two numbers indicate the 
approximate weight percent of chlorine in the mixture (EPA, 1985). 

PCBs are man-made chemicals that were used widely in transformers, electrical equipment, and as 
lubricants (ATSDR, 1989f). PCBs are inert, thermally and chemically stable compounds with dielectric 
properties. Because of their persistence and toxicity in the environment, their manufacture was 
discontinued in the United States in 1977 (EPA, 1995). However, PCB equipment manufactured before 
1977 is currently still being used in the United States and this use is regulated by the Environmental 
Protection Agency. 

PCBs are very stable chemically and tend to be persistent in the environment. Persistence and 
bioaccumulation in living organisms also occurs due to the high lipophilicity of these compounds (ATSDR, 
19899. 

PCBs released into water adsorb to sediments and other organic matter. Typically PCB concentrations 
are greater in the sediment and suspended material than in the water column. Substantial quantities of 
PCBs in aquatic sediments can act as an environmental reservoir from which PCBs may be released 
slowly over a long period of time (ATSDR, 19899. For PCBs that exist in the dissolved state in water, 
volatilization becomes the primary fate process. Therefore, the volatilization process is the major removal 
mechanisms of PCBs from water sources. However, the rate of volatilization is dependent upon PCB 
adsorption to sediment (ATSDR, 19899. PCBs have the capability to bioaccumulate and biomagnify 
(EPA, 1995). 

PCBs are expected to be highly immobile in the soil due to rapid and strong sorption. Accumulation of 
PCBs in terrestrial vegetation can occur by uptake from soil through the root and by deposition of 
atmospheric particulates on aerial plant surfaces. However, the transfer of vapor-phase PCBs from air to 
aerial plant parts may be the main source of vegetation contamination (ATSDR, 19899. 

Adverse effects of PCBs on terrestrial wildlife include increased mortality, reproductive effects, and 
behavioral effects. Behavioral effects include increased activity, decreased avoidance response, and 
decreased nesting (EPA, 1995). 

Degradation of PCBs in the environment is dependent upon the degree of chlorination. Generally, the 
more chlorinated the PCB molecule, the more persistent it will be in the environment. Factors which 
determine biodegradability include the amount of chlorination, concentration, type of microbial population, 
available nutrients, and the temperature (ATSDR, 19899. 

F-I=+- 



In the atmosphere, PCBs exist almost entirely in the vapor phase, and therefore they are readily 
dispersed. The tendency of PCBs to adsorb to airborne particulates will increase as the degree of 
chlorination increases. The dominant degradation process in the atmosphere is dependent upon the 
vapor phase reaction of PCBs with hydroxyl radicals. PCBs are physically removed from the atmosphere 
through wet and dry deposition (ATSDR, 19899. 

The NOAEL for birds and mammals is 0.18 mglkglday and 0.068 mglkglday, respectively (Sample et al., 
1996). The LOAEL is 10.7 mglkglday for birds and 0.68 mglkglday for mammals (Sample et al., 1996). 

Selenium 

Selenium is essential in amounts from trace to part-per-billion concentrations for humans and certain 
plants and animals, but toxic at some concentrations present in the environment. Selenium is widely 
distributed in nature, being especially abundant with sulfide mineralsof various metals, such as iron, lead, 
and copper. The major source of environmental selenium is the weathering of natural rock. Authorities 
agree that selenium may favorably or adversely affect growth, survival, and reproduction of algae and 
higher plants, bacteria and yeasts, crustaceans, mollusk, insects, fish, birds, and mammals (ATSDR, 
1989e). 

There is a general agreement among authorities on four points concerning selenium. First, that selenium 
chemistry is complex, and that additional research is warranted on chemical and biochemical 
transformations among valence states, allotropic forms, and isomers of selenium. Second, that selenium 
metabolism and degradation is significantly modified by interaction with heavy metals, agricultural 
chemicals, microorganisms, and a variety of physicochemical factors. Third, that anthropogenic activities 
(including fossil fuel combustion and metal smelting) and naturally seleniferous areas pose the greatest 
hazards to fish and wildlife. And fourth, that selenium deficiency is not as well documented as selenium 
poisoning, but may be equally significant (ATSDR, 1989e). 

Elemental selenium is insoluble and largely unavailable to the biosphere, although it is still capable of 
satisfying metabolic nutritional requirements. In areas of acid or neutral soils, the amount of biologically 
available selenium should steadily decline. The decline may be accelerated by active agricultural or 
industrial practices. In dry areas with alkaline soils and oxidizing conditions, elemental selenium and 
selenides in rocks and volcanic soils may oxidize sufficiently to maintain the availability of biologically 
active selenium. Concentrations of selenium in water are a function of selenium levels in the drainage 
system and of water pH. Selenium volatilizes from soils at rates that are modified by temperature, 
moisture, time, season of year, concentrations of water-soluble selenium, and microbiological activity 
(ATSDR, 1989e). 

Selenium was used in the early 1900s as a pesticide to control plant pests, and is still used sparingly to 
control pests of greenhouse chrysanthemums and carnations. It has been used to control cotton pests, 
mites and spiders that attack citrus, and mites that damage apples. Although no insect-resistant strains 
have developed, the use of selenium pesticides has been discontinued, owing to their stability in soils and 
resultant contamination of food crops, their high price, and their proven toxicity to mammals and birds. 
Selenium is used extensively in the manufacture and production of glass, pigments, rubber, metal alloys, 
textiles, petroleum, medical therapeutic agents, and photographic emulsions (ATSDR, 1989e). 

Air and surface waters generally contain nonhazardous concentrations of selenium. Significant increases 
of selenium in specific areas are attributed exclusively to industrial sources, and to leaching of 
groundwater from seleniferous soils (ATSDR, 1989e). 

The NOAEL for birds and mammals is 0.4 mg/kg/day and 0.2 mglkglday, respectively (Sample et al., 
1996). The LOAEL is 0.8 mg/kg/day for birds and 0.33 mg/kg/day for mammals (Sample et al., 1996). 



Silver 
Numerous studies have indicated that free soluble silver (Ag) is among the most toxic metals to 
freshwater organisms. In most natural waters, the monovalent form of silver is of greatest concern. Silver 
may exist as a simple hydrated monovalent ion, or it may exist in various degrees of association with 
inorganic ions such as sulfate, bicarbonate, or nitrate (EPA 198Oc). Silver is more toxic in soft water than 
in hard water (EPA 198Oc). The sorption of silver by manganese dioxide, various ferric compounds, and 
clay minerals, and its subsequent partitioning by the sediment layer is strongly pHdependent 
(Dyck 1968). Olcott (1950) administered 0.1% silver nitrate to rats in drinking water for 218 days. Upon 
necropsy, advanced pigmentation and ventricular hypettrophy were observed, although the hypertrophy 
was not attributed to silver toxicity. 

Silver exhibits a limited ability to bioconcentrate. Bioconcentration factors for freshwater species reported 
by EPA (1980~) ranged from cl for bluegill sunfish (Lepomis macmchirus) to 240 for a mayfly 
(Ephemeral/a grandis) with a geometric mean bioconcentration factor of 57. Based on studies of rats, 
chickens, and turkeys, the maximum tolerable level for silver in animal food is 100 mg/kg (NRC, 1980). 

NOAEL and LOAEL values were unavailable for birds and mammals. 

Thallium 

Thallium is crystalline form blue-white metal. Thallium metal forms a brownish-black oxide upon exposure 
to air. Thallium is highly reactive, readily soluble in acids and forms monovalent. thallous and trivalent 
thallic salts, the latter being less stable (Friberg, 1986). 

Thallium is found in the U.S.A. and Brazil in the minerals lorandite and crookesite. However, it is usually 
recovered from fluedust residues in zinc and lead smelters and as a by-product of cadmium production. 
Thallous sulfate was used on a large scale as a rodenticide, but this has been replaced in some 
countries. Thallium is also used in photoelectric cells, lamps, in electronics, and in semiconductors and 
scintillation counters (Friberg, 1986). 

Thallium is widely but sparingly distributed over the earth, mainly in rock formations and soils containing 
potassium feldspars and micas. Thallium is also found in potash, lead and zinc ores; and in fossil fuels. 
The most important sources of thallium exposure in the general population are air emissions from coal- 
burning power plants, and copper, lead, and zinc smelters (Friberg, 1986). 

Thallium is one of the more toxic metals and can cause neural, hepatic, and renal injury. It may also 
cause deafness and loss of vision. Thallium is not a normal constituent of animal tissues. It is absorbed 
through the skin and gastrointestinal tract (Klaassen et al., 1986). 

For mammals, the NOAEL and LOAEL are 0.0074 mglkglday and 0.074 mglkglday, respectively (Sample 
et al., 1996). The LOAEL for birds is 4.7 mglkglday (Hudson et al., 1984). 

Vanadium 

Vanadium is a bright, white, soft ductile metal. Vanadium is found in the following ores: patronite, 
roscoelite, camotite, and vanadinite (Hawley, 1987). It can also be found in foods, such as milk, seafood, 
cereals, and vegetables (Klaassen et al., 1986). Vanadium is used as the target material for x-rays, in the 
manufacture of alloy steels, and as a catalyst for sulfuric acid and synthetic rubber (Hawley, 1987). 



Vanadium released into surface water can be transported depending on the chemical species present 
and by environmental factors determining its solubility and binding to organic materials. Vanadium 
released into the atmosphere is transported as fumes and particulates (Hawley, 1987). 

The NOAEL for birds and mammals is 11.4 mglkglday and 0.21 mg/kg/day, respectively (Sample et al., 
1996). The LOAEL is 114 mg/kg/day for birds and 2.1 mglkglday for mammals (Sample et al., 1996). 

Zinc is bluish-white metal that dissolves readily in strong acids. Zinc compounds are found naturally in 
air, soil, and water, and are present in all foods. However, zinc is not found in nature in the free state. 
Zinc is commonly mined by underground and open pit mining. It is commonly used as a protective 
coating for other metals. Zinc also is used in alloys such as bronze and brass, for electrical apparatus in 
many common goods, and in organic chemical extractions and reductions. Zinc chloride is used by the 
military to create smoke bombs. In pharmaceuticals, salts of zinc are used as solubilizing agents in many 
drugs. In addition, zinc is used with copper to make U.S. pennies (ATSDR, 1989c). 

Zinc released into surface water does not volatize, but primarily settles into the bottom sediments. Zinc 
can be present in water as either suspended or dissolved compounds. Dissolved zinc may occur as the 
free (hydrated) zinc ion or as dissolved complexes and compounds with varying degrees of stability. 
Suspended (undissolved) zinc may be dissolved following minor changes in the water chemistry or may 
be sorbed to suspended matter. The sorption of zinc is affected by the nature of the zinc, the 
concentrations of the zinc, the pH, and the salinity of the water. Zinc tends to be more absorbed. at higher 
pH concentration (~7). Desorption of zinc from sediments occurs as salinity increases (ATSDR, 1989c). 

Sorption of zinc is the dominant fate of zinc in the aquatic environment. Zinc partitions to sediments or 
suspended solids in surface water via sorption onto hydrous iron and manganese oxides, clay minerals, 
and organic matter. Transport of zinc in the aquatic environment is dependent upon the composition of 
suspended and bed sediments. Dissolved and particulate iron and manganese concentrations, pH, 
salinity, concentrations of wmplexing ligands, and the concentration of zinc affect the transport of zinc 
(Eisler, 1993). In freshwater, zinc is the most soluble at low pH and low alkalinity concentrations. In 
natural waters, two reactions can occur: the competition for complexation sites between metal ions, and 
the competition between different ligands for the same metal ion (ATSDR, 1989~). 

Zinc is actively accumulated in aquatic systems. However, biota appear to represent a minor sink for zinc 
compared with the sediments (ATSDR, 1989~). Zinc bioavailability and toxicity to aquatic organisms are 
highest under conditions of low pH, low alkalinity, low dissolved oxygen, and elevated temperatures. 
Soluble species of zinc are the most bioavailable and most toxic (Eisler, 1993). 

Zinc released onto soil is likely to be strongly absorbed. The mobility of zinc in soil is dependent upon the 
solubility of the speciated forms of the compound and on the soil properties (sorption potential, pH, and 
salinity; anaerobic). Little land-disposed zinc is in a soluble form; therefore, mobility is limited by a slow 
dissolution. Consequently, zinc is not likely to migrate into groundwater (ATSDR, 1989c). 

Zinc released to the air is commonly found as a stable species such as zinc oxide. Chemical interaction 
of zinc compounds in the atmosphere may result in a change in the speciation of the compound. 
Atmospheric interactions are greatest for particles with smaller diameters. Zinc concentrations in the 
environment are relatively low. Volatilization may not be an important process for zinc (ATSDR, 1989c). 

The NOAEL for birds and mammals is 14.5 mglkglday and 160 mg/kg/day, respectively (Sample et al., 
1996). The LOAEL is 131 mglkglday for birds and 320 mg/kg/day for mammals (Sample et al., 1996). 
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FOOD CHAIN MODELING CALCULATIONS 



FOOD CHAIN MODELING CALCUIATKJN 
RACCOON - AVERAGE CDNCENTRATION 

SITE 3 - CAUSEWAY LANDFILL 
MCRD PARRIS WAND, SOUTH CAROLMA 

(Conssrvahe Inputs) 
BodyWetght 
Food Ingestion Rate 
Water ingestion Rate 
Sed Ingestion Rate 

3.sJQOtmO kg 
0.856oooo kg/day 0.906 Prey Fractiin 
0.171oooo L/day 
0.656owo kg/day 0.094 Sediment Fraction 

Mean Concentrations 
Sediment 

Conwdatibn Concentration t!zriJ-(NOAEL 1 LOAEL 1 NOAEL 1 LOAEL 1 I 
Water 

I 
ICOPC 
Semivdatile Organic Compounds 4 4- HO 1 HQ 1 

I I I I I 
---_ - ----. --- I - --_--. 

0.009 1.3 2.6 6.""' "" I - -'- -- i 

0.023 1 10 2.-.- -- , ___ 

25 0.017 1 10 1.7lE-02 1 1.7 
6 0.012 1 10 1.16E-02 1 1.1 

1.. I mm I -- 
0.207 
n n-l -c 1.J 

1 

L.0 

Benzo(a)anthratxne 
Benzolakwrene 

“.“L-s 
n .ns so 

I” , “.YbJu 1 10 :. 
4 1 0.013 1 10 1. 
.-- 

* --51 1.3 2.6 3. 

I.--. , V.WVIb-4 , ".I"L"IYL" , V." 36 1 10 3..-- -- , _.--- -. , 

IESiPCBr --__-- I 
- 

---_ .- 
0.8 4 8.07'"" ' 'e'rn*' 

l" , ".I I" 0.8 4 l.37- -. , __.-- -- 
n l-+-b* 4 307Fn2 t RCIZiF.03 1 

/- 

0.103 0.66 6.6 l!xFnl I lMF-02 I 

0.436 1 10 4 

3.293 11.7 15.14 2._.- -. , __ 
---. .-- cn Iron 

Lead 
Manaanese 

1 9.293 1 160 1 320 1 5.81L -- , -.~~- 

0.102 68.7 1 687 1 1.4QE-03 1 1.4QE. 

a Cabulated using Theoretical Bbaccumutatbn Potential equatbn (organic compounds). ’ 
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FOOD CHAIN MODELING CALCUlATtDN 
RACCOON - MAXIMUM CONCENTRATION 

SITE 3 -CAUSEWAY LANDFILL 
MCRD PARRIS ISLAND. SOUTH CAROLINA 

Raccoon 
(Conservatll Inputs) 

eody weight 
Food lngesth Rate 
Water lngastion Rate 
Sed lngestll Rate 

3.9900000 lg 
0.858oooO kg/day 
0.171woo uday 
0.85wooO kg/day 

0.908 Pray Fraction 

0.094 Sediment Fraction 

MaxllnumConcentlauons 
Sediment Water Mummicho 

c- c-i c- 
/COPC I mm9) I OWG I &w 

Dose NOAEL LOAEL NOAEL LOAEL 

OWW~Y) @ww~Yl OwwdY) HO I-IQ 

Samlvolal tile Organic Compounds 
I n77 I nnnmn I nrrnr iq12405144l 1.3 I 26 

. .- 
‘2 

113 
I 

1 1 i “; 2., 
1 I 10 I 3-i 

5 0.8 4 5.66E-02 1 1, 

s 0.8 4 2.‘“’ n4 ’ 
7 0.8 A 3. 

num 307M I RRP ’ 1.93 I IQ3 I33oE+03 I330E421 

5 0.88 6.6 4. 
1 10 

6t32687 117 15 14 EIYE-OI I 665E-01 I 

a Calculated using Theoretical Biokcumulahn Potential equation (organic compounds). 
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PDDDClUlNMDDELlNDCALCULAllDN 

COTTON MDUSE . AVERAOE CONENTMTION 
SITE 3-cAusEwAY l.ANDFlLL 

HCRD PARRIS ISLAND. SDUTH CARWNA 

couonMouse 
(Conwfvatll Inputs) 
Body Weight 
Food lngestii Rate 
Water kqestion Rate 
Boil Ingestion Rate 

0.031oooo kg 
O.OOS8000 kg/day 
O.OWOWO L/day 
0.0086000 kg/day 

0.98 Ve~etatbn Fraction 

0.02 Surfaoe Soil Fmctii 

Mean Concwtrations 

COPC 

soil Water VeOeWion’ lnwrtebrate’ 
concentfation ccanoentration chnoantratll concantrclton oose NOAEL LOAEL NOAEL LOAEL 

(mgfkg) (mg/L) (mgm) (mom) (mgncglday) (mgh/day) (mgncp’day) HQ HQ 

a = Value calculated by multiplying the plant BAF by the surface soil mnaznbatii. 
b = Value calculated by multiplying the invertebrate BAF by the swface soil amcentratii 

h 
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PDDDCNUNMDDEUNDCALCUUTKm 
colTDNMDusE-MAxIyuycwcENlmnDN 

SITE 3 -CAUSEWAY LANDFILL 
NCRDPARRlSlSUND,sWrnCMDUNA 

cottonMoun 
(ConreMltl Inputs) 
Body Waht 
Food lngcstion Rate 
Water Ingwtkn Rate 
Scil Ingestkn Rate 

0.031oooo IQ 
O.OCE6000 kg/day 
O.OOWOW Llday 
O.COE6000 kglday 

0.98 Veg&atknFmcUm 

0.02 sutfaoe soil Fmctkn 

thmdmum ConcentnUons 
SolI W8tU VaOI?tSbOn’ Invuftebrate’ I ~~- I 

conoentmtkn conmtIatkn conoentration conwntratkn oob NOAEL I ,EL I NOAEL I LOAEL 

anthrsosne 3 0 0.0 
4 0 0.0 

..__._.. Ihene 3.4 0 0.0: 
h.i)pefyk?ne 2.5 0 0. 
flunranthene 13 0 0 

0 
-vJ 0 “.l 
26 3s 0 0.M 
53 0.M 
56 i?l 0. 

n 

I 
. . . -. -, 1 cT.z , -.- 
Vanadium 1 21.4 0 1 0.0: 
Zinc 1 205 0 1 12 

a = Value calculated by multiplyinp the plant 6AF by the surface soil amcentration. 
b = Value cakulated by multiplying the inveftebrate BAF by the surface soil awrcenbatii. 



I 
Mean Concentrations 

I 

FOOD CHAlN MGOEUNG CALCULATlGN 
AMERICAN RDBIN -AVERAGE CONCENlMTlGN 

SITE S - CAUSEWAY LANDFILL 
MCRD PARRlS ISLAND, SOUTH CAROLMA 

Americm Robin 
G-ewa~e Iwuts) 
eody wew 
Food Ingestion Rate 
Water ingestion Rate 
Soil Ingestion Rate 

0.0773wo kg 
0.0690000 kg/day 
o.oooocmJ L/day 
o.o8QoooO kg/day 

0.6 Vegstatkn Frcttion 
0.35 Ea#worm Fraction 
0.05 Surface Soil Fraction 

Soil Ve@dii’ Invertebtaten 
concantntion Comenbatiin Concentrstion Dose NOAEL LOAEL NOAEL LOAEL 

ICOPC ;I OWW OWL) day) 1 WwWQy) 1 HQ HQ 
SEMIVOlATILE ORGANIC COMPOUNDS 

._. . . 

Benzo(k)fluoranthene 
Bis(Zethylhaxyl)phth alate 
Carbazole 
Chrysene 
Dibanzofuran 

O.OS688 o.wc_ -- , ____ ._-- .-- , _._-- , 
0.31967 0.01054911 0.031967 I 0.030 I I 11 1 2.72E-02 1 2.72E-03 

0.19447 0.01011244 0.02035667~ 1 nn7t-3 I .- V.--v 
in I IM I 7~F-m I 2.05E04 .- 

I 
. - - , -. - - - -- , 

0.23036 0.001543412 0.ooBo82” fi I nnt.4 I , “.“I_ , in I IM I *%F.mI .I I .- , ..I.._ 1” , 1.36E-04 
0.18987 o.ow25911 0.018987 I 0.018 l NA I NA I NA I NA 

tFI-nthene 1 061373 i 0.002771991 1 O-7 1 0022 1 10 1 100 1 2.20E-03 1 2. .--. - .._..-..- 
Indeno(l,2,3cd)pymne 
Phenanthrens 

pyr- 
PESTICIMS/PcB~ 

-. ._. - -.--_. .-- _.--------. _.___ .- .-- -.--- -- , -.20E-U4 

O.lQ338 0.001295512 0.0162172~7 1 nn*A 1 in I im I ~AAFM I 1.44E-04 
0.11904 0.0007B7568 0.00289- cccc rv 

0.3!5993 0.002411531 0.00662L ~-, -.- , 

-. v.v.7 .- I .-- . . . .- -- 

Da88 1 0.007 1 10 1 100 1 6.85E-04 1 P.PJE-VJ 
2712 l 0.019 I 10 I 100 I 1.94E-03 1 1.94E-04 

I “.vJI I 

i 1 0.015 I 
L.14 I I”., , L.. 

0.18 1.8 1 8.: 

NA= NOAELILOAEL nat availabla 
a = Valw cakulated by multiplying the plant SAF by tha surface soil concentratii. 
b = Value cakulatad by multiplying the invertebrate EAF by the surface soil concentration. 

-- 



FODD CHAIN MODELING CALCUIATION 
AMERICANRDBIN-MAXMJMCGNCENTRATIDN 

SITE 3 - CAUSEWAY LANDFILL 
MCRD PARRI ISLAND, SDUTH CARDUNA 

American Robin 
(C---tke Inputt) 
BodVWeiOM 
Food Ingeetkn Rate 
Water ln9estii Rate 
Soil In9stion Rate 

0.0773ooo kg 

o-o69owo lcgldoy 0.6 VeQetation Frctkrl 
o.woowO L/day 0.35 Eahworm Fraction 
o.o89oooo kg/day 0.05 Surface Soil Fraction 

Maximum Concentrations 

soil hgfdthl’ khwkbmteb 
ConcbntrstionConcentratkrlB DOS? NOAEL LOAEL NOAEL LOAEL 

COPC oww mu oww (mg(kg/dpY) OWW~Y) tmoncglday) HQ tia 
Csz..n,hm ITsI c -C..mIm #ae...MI,.,rnC 

, .- .-- . . 

II 10 1 100 1 8. 
I 1.1 I 11 I 1. 

I 

-.--w--w ;I ;o 
I .-- -. 

..- , -.m.- , W.-m.. 1 loo 1 2 .-----, -,- 
:IDES/PcBa 
)E 0.0041 1 O.OWO41 1 0.00897 IO.OO23825lI 0.0028 1 0.028 1 8.51E-01 1 8.51Eq2 

O-CCC045 00028 0028 I 367EUl 1 3.67502 

, --12 1 0.58 10.192093141 0.18 1 1.8 1 l.O7E+W 1 1.07 
rlS AND INDRGANICS 

ium I 108W I 8.64 1 572.4 1685.4742041 109.7 1 1097 1 6.07E+W 1 6.07E-01 
2.6432 Il-971206tU~ 5.14 1264 i 3.64E-01 1 1.54E-01 

NA- NOAEULDAEL nd wailable 
a = Value calculated by muttiplying the plant BAF by the suhce soil cowdmtion. 
b = Value cakulated by multiplying the invertebrate BAF by the surface soil concentration. 



FDDD CHAIN MDDEUNG CALCULATtDN 
SHORT-TAILED SHREW -AVERAGE CONCENTRAllDN 

SITE 3 -CAUSEWAY LANDFILL 
MCRD PARRtS ISLAND, SWlH CAROUMA 

Short-Teited Shrew 
(U InwW 
Body weiiam 
Food Ingestion Rate 
Water big&ion Rate 
Soil lngestkn Rate 

o.Ow7ooo kQ 
0.0052m kQkhy 
o.M)o uday 
o.ooJzm kgby 

Mean Concentrations 
soil WStOl Invutabmtom 

Concentration Concwtmtion &ncwMbn 

I-= (mgkg) (mg/L) mdkg) 
SEMlVOtAltLE ORGANIC COMPOUNDS 
2Mhyinaphthalene 1 0.187 1 0 1 0.01667t 

0.9 Ewthworm Fraction 

0.1 Swfaw Soil Fraction 

Dose NOAEL LOAEL NOAEL LOAEL 
(mgkgklay) (mplkgby) (mg/kgMay) HQ I I HQ- 

PESTICI DES/PCBs 
* *. ..mc 4,~.uui 

4 *. mm- 4,c-uu I “.“I IW ” u.- 

alpha-chlordane 0.09595 0 0.15352 
~amrna-chlordane 0.09328 0 0.149216 , V.VI, 
Aroclor-1254 0.00773 0 0.044834 1 0.022 

a 01361 0 0.078936 I 0.039 

1 0.0116 1 0 1 0.01972 0.010 0.8 4 1.27E-02 1 2.63E-03 
I 1#..a- I A I ^-“-, 0.004 0.8 4 4X’ - ’ .. -*- nA 

0.079 4.6 9.2 1.7i 
Fl.97-J .c -- _ -- 

Y.Z 

0.68 
0.88 

19.3 
1.26 
500 
^^ 

a = blue cakulatad by muttiplying the imfertebrate BAF by the swface soil concentration. 



FDOD CHAtN MODEUNQ CALCUlAllON 

SHCRT-TAtLED SHREW - MAXMUM CDNCENTRATIDN 
SlTE 3 - CAUSEWAY LANDFILL 

MCRD PARRIS ISLAND, SCUTH CARDLtNA 

Short-Tailed Shrew 
(U InwW 
w Wd9M 
Food lngestbn Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.009m kQ 
0.0052ooo k@ay 
o.ooowa uday 
0.0052wo kgkhy 

Maximum Concentrations 
soil W&f Inmtabmteb 

concmbrtion-icon#ntntion 
pOPC I edw I OWL) I (mo1kQ) I 
SEMlVDLAltLE DRQANIC COMPOUNDS 

0.9 Earthmwm Fraction 

0.1 S&am Soil Fraction 

1.3 2.6 

r- 1.3 1 2.6 1 6.t 
i I in I7r 

0.6 1 4 1 1.1 

-. .--..-- 
I ,- I n I i i d&F+137 i A&F+01 

ii!51 50 I 5 

I i 0374287Qfii 0.015 0.025 i : 

a = Value calculated by multiplying tha inwtebrate BAF by the suvface soil concentration. 



FDDD CHAtN MODEUNG CALCULATtDR 
RED-TAILED HAWK -AVERAGE CONCENTRATtGN 

SITE S -CAUSEWAY LANDFILL 
MCRD PARRtS ISLAND, SGUTH CARDUNA 

Red-Tailed Hawk 
(Conoemtlve Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

1.1280000 kg 
0.126w90 k&&y 
o.oowooO L/day 
o.ooooooO k&lay 

1.0 Prey Fraction 

Mean Co ~ncentrationr 
Soil Water 

I -tkn -I conombatkn Dose NOAEL LOAEL NOAEL LOAEL 

pzoPc 1 OWW 1 @WV 1 twW 1 OWW~Y~~ OWNJ~Y) 1 OwNJ~~~ 1 HQ HQ 1 
SEMtVOLATlLE ORGANIC COMWUNDS 

2-Methyinaphthalene 0.187 0 0.993124433 3.59E04 10 loo 3.5OE-05 3.59E-06 
CMethyiphend 0.175 0 0.175 1.98E-02 NA NA NA NA 
Acenaphthylene 0.35038 0 0.905854219 6.55E-04 10 loo 6.55E-05 6.55Ea 
Anthracene 093324 0 843482E05 9.44E- 10 100 Q 44E-97 9.44E-09 
Beruo(a)anthracene 0.22489 0 O.Wlo69352 1.2OL . e . ..3E-O5 1.20E-96 
BenzdlS~OVrene n ftM17R73A7 Q fir;Fn I +xGEJ-vz -4 Ec;Ffi 

PESTICIDES/PCBs 
1.52E-M 10 100 1 1.521505 i 1.52EX16 I 

METALS - -.. 
1 0.01361 0 1 0.15398528 1 1.71E-02 1 0.18 1.8 1 9.52E-92 1 9.52E-03 1 

AND INORGANICS 
n 5745.3125 I 0 I 11.59116797 I 1.3OE+W I 109.7 1097 i 1.18E-92 I 1.18E-93 1 

NA= NOAEULOAEL not avaitabk 
a = Value cakuiated by de&minlng shrew concentratkn and mouse concent&ion. For the shrew concentration, the earthworm 
concentration was cakuiated by muttiptying the invertebrate BAF by the surface soil concentratiin. This value was then 
muttipiii by the mammal RAF to obtain the predicted concentration In a shrew. Thii procedure was also done for the mouse 
except vegetatii cow&&on was cakuiated by multipiying the plant RAF by the surface soil concentration. This wlua was 
then multoiii by the mammal RAF to obtain the predicted concentation in a mouse. The predicted shrew and mouse 
concentrations were then averaged to calculate the prey concentration. 



FODD CHAJN MCDEUNG CALCULATION 
REPTAILED HAWK -MAXIMUM CDNCENlRATfDN 

SllE S - CAUSWAY LANDFILL 
MCRD PARRIS ISLAND, SDUTH CARDLINA 

Red-Tailed Hawk 
(-mm 
Body WeioM 
Food Ingestion Rate 
Water ingestion Rate 
Soil Ingestion Rate 

1.126oooo kg 
0.126oooO kg/day 
moomoo L/day 
o.momoo kg/day 

1.0 Prey Fraction 

Maximum Concentrations 

I I SolI 1 Water 1 Rey’ 1 I I I 
IAEL LOAEL I lconcentrotianib=WatbnoncentnuonlconcentrPtion~ Dose 1 NOAEL 1 LOAEL 1 NC , , 

lcoPc mmglk0 ( 1 day) 1 (mg/kg/day) 1 HQ HQ 
WLATILE ORGANIC COMPOUNDS 
hdnaphthakns I 0.3 1 0 1 I n- I 10 l 100 1 5BlE05 l 5.61E-M 1 

----I I 0.12 I 0 I 
e 1.8 cl OCUOO7176 100 

I U.0, I U 

2.9 0 I nn 

: 10 I im I 5.04E-04 I 5.04E-M 1 

I 
I I 10 I im I 1.Q3E-04 I 1.Q3E-B f 

E I 0nnA1 I n ’ n -‘- ’ n -7117’ ’ “0028 0.028 l 1.68E-01 1 1.68E-02 1 

-.- .- 
I 0.053 I D I nn73 

.-.- .- -- ---- . ..-..--..-- 

Aluminum 1 108m 1 0 1 21.789 1 
I 

2.4382m71~ 109.7 I 1097 1 2.22E-02 1 2.: 
Arsenic 11 R I n 5.14 I 12.84 I 4.13E-03 I 1.f 

-. .- w.-. 

n I 714 I n I nn 

NA= NOAELILOAEL not availabk 
a = Value cakdated ty determining 8hrew concenbation and mouse concenbtii. For the shrew concentration, the earthworm 
EDncenhPtronww~~~bymultiplyinOthsinvertebrPteBAFbytharurficaroilconcen~on.ThLMluewasthen 
multiplii by the mammal BAF to obtain the prediiad concentntl In a shrew. This procedure wBs also done for the mouse 
excwtvswWonconcentntion wts cakulated by multiplying the plant BAF by the surface soil concentration. This value was 
then multiplied by ths mammal BAF to obtain the prsdiied cance&atii in a mouse. The predicted shrew and mouse 
concentnti were then awaged to cakulate the prey concentratii. 



FOOD CHAIN MODELING CALCUIATQN 
BALD EAGLE -AVERAGE CGNCENTRATIDN 

SITE 3 -CAUSEWAY LANDFILL 
MCRD PARRIS ISLAND, SGUTH CARDLINA 

Beld Eegle 
(Conwrvatlve Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

3.75OmOo kg 
0.4sooooO kg/day 
o.ooowoO L/day 
o.oooowo kg/day 

1.0 Fish Fractii 

Meen Concentrations 
Sediment W&Y Red Drum* 

COPC 
Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 

oww owm oww OwW~Y) OxvWW) OWhWN HQ HQ 
, . . . . anic Compounds 

I o.o!5!504 I 0 I o.oll4lMt43 0.001 10 100 1.37F-M I 1 37FJ-S 1 

0.003 10 100 3.! 
0.003 10 100 2.c .- 

,A3143 0.002 10 100 1.81 E. 
0.035 10 100 3.5 
0.004 10 im 

671 0.006 1 10 100 1% 
4 I 0.002 I 10 I im Ii< 

-- , .- .-- , -.. 

y: I in 

INORDANICS .._-._-.-_.-- 
1 Aluminum I 13060.47619 I 0 1 13060.47619 I 1567.257 I 109.7 I 1097 1 l&E+01 I l&E+00 1 

1 0.772 1 5.14 1 
15 1 2.069 1 20.8 1 41.7 1 9.9 
I I 0.057 I NA I NA I I 

6.436667 0 6.436667 
17zw95 0 17.23605 
I.478571 0 0.47857,. 
LO30952 0 2.030957 

15.347619 0 15.34761, 
- 744.76191 0 12744.76191 

9.914286 0 29.914286 
9.745238 0 69.74523& 
I.055952 0 0.055952 
wlo833 0 0.340833 
~.214405 0 0.214405 
9.070571 0 29.078571 

urn 1 c 

Copper 
Iro- 
LeC 

n 
--ad 

-.- . . 1 I .- , -.. 
01 4nA7 1 47 1 

II im I 1’ 

Manganeee 
-.--- . ..- . ..- 

k 1 R-39 1 977 1 
17 I 0.0064 I 0. -.--- 

OA 1 

Zinc 1 43.311905 I 0 11 

Cyanide I 0.4m38 1 0 I 
u.311905 1 5.197 j 14.5 I 131 1 3.58E-01 1 3.97E-r 
0.477738 I on57 I 4.5 I 45 1 1.27E-02 I 1.27E-i 

NA= NOAEULOAEL nat availabk 
a Calculated using Theoretical Biimulatii Potential equation (organic compounds). 



FOOD CHAIN MODELING CALCULATION 
BALD EAGLE - MAXIMUM CONCENTRATION 

SITE 3 - CAUSEWAY LANDFILL 
MCRD PAMUS IBLAND. BOUTH CAROLINA 

=w 

Bald Eagle 
(Cansenratiw Inputs) 
Body Weight 
Food lngestii Rate 
Water ln@ion Rate 
Sediment Ingestion Rate 

3.7sOOOOO kg 

0.45ooow kglday 
o.wooooO L/day 
o.ooooooO kg/day 

1.0 Fieh Fraction 

Semfvoktik Organic Compounds 
Anthracene 0.77 

ene 1.2 
43 

I 
0.99 

0 0.1595 I 0.0’P’” ’ 4n I 

0 o.- --- 
_ .-- - -- ” ” 

n n Tr ~10 1 100 I 2.: 
4n I 4M Isr 

Carbazole 0.57 0 0. 
Chrysene 1.9 0 0 
Dibenzofuran 0.19 0 0:; -. -c n 

rcd)pyrene 
le 

:IDEB/PCBs 

czi ii 0.1; 
2.4 0 1.11 
2.7 0 0.55.S~. 

I n 

I 
6;71 I 

I , U., 
1 ;: I*# 
I 

I I 

IK I n 

INORGAN’-- I 

29700 0 29700 3564 109.7 1097 3.2!5E+Ol 3.2SE+OO 
Arsenic 19.8 0 19.8 2.376 5.14 12.84 4.62E-01 1.85E-01 
Barium 53.8 0 53.6 6.456 20.8 41.7 3.10E-01 1.55EOl 

.A n .‘ n 4cm kI* NA NA NA 

0357143 I 0.03964286 1 0.18 1 1.8 2.: 
n4a I IEl I RI 

NA= NOAEULOAEL not aveilabk 
a Cekulated using Theoretical Bioaccumulatii Potential equation (organic compounds). 



FOOD CHAIN MDDEUNG CALCULATIGN 
GREAT BLUE HERON -AVERAGE CDNCENTRATIGN 

SrlE 3 - CAUSEWAY LANDFILL 
MCRD PARRIS ISLAND, SDUTH CARDLINA 

Great Blue Heron 
(Conservatii Inputs) 
Body WeigM 
Food Ingestion Rate 
Water lngestii Rate 
Sediment Ingestion Rate 

2.22Qwoo kg 
0.401o0oo kg@ly 
O.O6OOOOO L/day 
0.0000000 kglday 

1 .o Fish Fraction 

Mean Concentrations 

COPC 

Sedimsnt Water Mummichog’ 
concentration concentratii Concentration Dose NOAEL LOAEL NOAEL LOAEL 

(mg/kg) mQu oww OwWWl OwWW WWW9 HQ HQ 

-._--. 
I I 0.00 

-tinthene 0.072. , 
I ndxa17 I 0 I 1 

I no4135 I 0 I 0.028! 

&Y-DDE I 
4.4-DDT 0.02909 I 0 1 0.1: 

014575 I 0 

llordane 1 0.14575 I 0 
cs 1 ( 

I 13060.47619 I 5.3596325 1 13060.4761Q 1 23 

-. *- 
Cyanide 1 0.4777 

NA= NOAEULOAEL not availabis 
a Calculated using Theoretical Biiumulation Potential equation (organic compounds). 

g-33 



FGOD CHAlN MGDEUNG CALCULATlbN 
GREAT BLUE HERON - MAXIMUM CONCENTRATION 

SITE 3 -CAUSEWAY LANDFILL 
MCRD PARRIS ISLAND, SDUTH CAROLlNA 

Great Blue Heron 
(Conservative Inputs) 
Body Weight 
Food lngestkm Rate 
Water Ingestion Rate 
Sediment lngastii Rate 

2.229oooo kg 
0.401oooo kg/day 1.0 Fish Fraction 
o.o6ooooO L/day 
o.woooW kg/day 

Maximum Concentrations 

- _ . . . - 
dc Compounds 

I 0.77 I o.mo36 I oEi82!5 I 0.10044354 I 10 100 I l.OE-02 1 l.CJOEXI31 
-- , .- I .-- ..-.- 
57 1 10 100 I 1.57E-1 

;;I I io 1 1 loo .-- 1; 
I1 I 10 I loo 12 

741 10 loo 14 
10 100 16 

. . .- I .-- 
in I 

PESTlCIDES/PCBs 

INORGANICS 
I I 29700 I 88.6 29700 I 5346.24664 I lW.7 1097 1 4.67E+Ol 1 4.67E+OO 1 

.- . ..- . . . ., 
B7 1 14.5 131 I 1. 

NA= NOAEULOAEL not avaitabie 
a Calculated using Thaoretical Bioaccumulation Putantial equatii (organic compounds). 



FOOD CHAIN YODELING CALCULATION 
RED DRUM -AVERAGE CDNCENIRAlIDbl 

SlTE 3 -CAUSEWAY LANDFlU 
MCRD PARRlS WAND, SDUTH CARWNA 

RedDrWll 
(Conservative Inputs) 
Body Weight 1.4oooKm kg 
Food lngestii Rate 0.026oooo kg/day 0.65 Fii Fraction 
Water lngestii Rate o.woooW uday 0.15 Bedimant Fraction 
Sediment Ingest&~ Rate 0.026OOw kg/day 

Mean Concentrations 
Mummichag’ 

I , 

sediment Water TBP 
concentfation concentration concentration DOS NOAEL LOAEL NOAEL LOAEL 

COPC OWW (mglL) (msnca) OwWW) OWWW9 OwW~y) HQ HQ 
Semivolatile Oroanic Camwunds 

Phenanthrene 
w.---- 

r 0.1: 
I ,.- 

-‘--lane 

1 13060.47619 I 5.3596325 I 1306647619 I261 209524 I NA 1 NA NA 1 

PESTlClDEWPCBs 

-. .--- -- 
.-. 1 0. .o55952 o.oooo5!j i 0.055952 0.001 11904 0.008 0.94 - 1.4OE-01 l.lQE-03 

.a40633 0 I 0.340633 0.00661666 NA NA NA NA 
c).**ry n I n c)4”“Iy nnn*-mar .I* LII LIA hIA Thallium 0 .LI-FPUS “4 I l*tvi) u.-Loo I I”rn #“PI ,.#-I ,.#-I 

Vanadium 29.078571 0.0&36 29.078571 0.58157142 NA NA NA NA 
zinc 43.311905 0.02168 43.311905 0.8662381 NA NA NA NA 

Cyanide 0.477736 0 0.47n36 0.00955476 NA NA NA NA 

NA= NOAEULOAEL nat available 
a Calculated using Thsoretical Biiumulation Potential equatiin (organic compounds). 

c-35 
lOl26l99 
receptor calculations 



FOOD CHAlN MODELING CALCULATlON 
RED DRUM - MAXIMUM CONCENTRATIDN 

SITE 3 - CAUSEWAY LANDFILL 
MCRD PARRIS ISLAND. SOUTH CARDLINA 

(Consenfak Inputs) 
Body Weight 
Food lngestbn Rate 
Water lngeetion Rate 
Sediment lngestii Rate 

1.4ooowO kg 

~~~ b-Y 0.65 Fieh Fraction 

o.ooooooO L/day 0.15 Sediment Fraction 

o.o26oooO k&Lay 

Mulrnum Concentratiis 
Mummkhog’ 

Sediment Water 
I 

TBP 
concentration concentratii cm Dose NOAEL LOAEL NOAEL LOAEL 

ICOPC 1 mnw) 1 (W) 1 mm) 1 owwday) 1 VWWW 1 OwWday)~ HQ 1 HQ 1 
Serntvolatile Organic C-llnd= 

1 nmiQ t 

1 NA 1 NA 1 NA 1 NA 
, I 0.59 I 7.1 6.7E-01 1 5.58E-02 

._. . . . . , 

-- -. , “.I”& _.I , V.” “J I NA 1 
NA 

! 

, NA , NA 

! 
Iron 
Lead 
Manganese 
Mercur 

110 26000 1 !xo 1 NA 
105 0.132 105 I 31 I NA 

205 0.64 205 
n?c 

4 NA 1 NA I NA 
NA 1 NA 1 NA I -. . I .., . . . . . , . . . . 

I 4.1 I NA 1 NA 1 NA I 
I amn15 I n 35 I 0007 I 0006 I 0.94 

NA= NOAELROAEL not available 
a Calculated using Theorehl Bioaccumulatii Potentiil equatiin (organic curnpourds). 

G-36 
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FOOD CHAJN MODEIJNG CALCULATION 
MLJMMICHDQ - AVERAOE CONCENlRAllON 

SITE 3 - CAUSEWAY lANDFILL 
MCRD PARRIS ISLAND, SOUTH CAROUNA 

Mummichog 
(W Inpub) 
Bad/ W&W 
Food Ingestion Rate 
water Ingedon Rate 
Sediment Ingestion Rate 

o.oo3owO kg 
o.ooo174o k&k&Y 

o.OOOOmO Uday (No Data) 
0.0000000 kg/day (No -1 

Mean Concenhtions 

Sediment W&r 
&-mld&m concentr8tll Dose NOAEL LOAEL NOAEL LOAEL 

OIWW*Y) OWWW) MWWW) HQ HQ 

I --_--- NA NA NA 
21 NA NA NA NA 
21 NA NA NA NA 

NA NA 
1 NA NA NA 

NA i NA I NA 1 NA 1 

..-. , . . 

NA NA i NA 1 NA 

Nk NOAEULOAEL not wailabb 



FDDD CHAIN MODELINQ CALCULATIDN 
MUMMICHDQ - MAXIMUM CDNCENTRATIDN 

SITE 3. CAUSEWAY LANDFILL 
MCRD PARRIS ISLAND. SDUTH CARDUNA 

Mummichog 
(conrrmniw ~nwts) 
Bodv w&M 
Food hpstion Rate 
Water IngestIon Rat. 
Sediment Ingestion Rate 

Maximum Concentratiis 

o.oo3oooO kg 
o.ooo174o k@dmy 
O.OOWWO Udsy (No Data) 
O.OCUMOO kg/&y (No Data) 

So&nent WMtOf 
Dosb NOAEL LOAEL NOAEL LOAEL 

I 0.77 1 o.- 
1.2 1 0. 

I I . 

nit Conmounds 

I ” , I. 
I nn7 I n I n 

.-- -. 
I 2c5 I cl 

-.-- 
I 0.71 I 0 1 0 

NA= NOAEULOAEL not available 



FOOD CHAIN MODEUNG CALCULATlON USING TlSSUE DATA 
BALD EAGLE -AVERAGE CONCENTRATlON 

SlTE 3 - CAUSEWAY LANDFILL 
MCRD PARRIS ISLAND, SOUTH CAROUNA 

Bald Eagle (Liver Data) 
(Conservative Inputs) 
Body Weight 
Food ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

3.7500000 kg 
0.4500000 kg/day 
0.0000000 Uday 
0.0000000 kg/day 

1.0 Fish Fraction 

Mean Concentrations 
I Fish I 
I Concentration1 Dose NOAEL 1 LOAEL I NOAEL I LOAEL I 

ICOPC 1 Owht) I( dWday)l OWWWhwWdw)l HQ I HQ 1 
SEMlVOLATlLE ORGANIC COMPOUND: 
2-Methyinaphthalene 1 0.01655 1 1.99E-03 1 10 I 100 1 1.99E-04 1 1.99E-05 
AcenaDhthvlene i 0.0024 1 2.88E-04 1 10 100 1 2.88E-05 t 2.88E-06 

- -. .-- I 

I 100 I ;:o: 
I 1n 1no I3A’ 

.-- I 

I ;o I 100 1 3:3! 
10 100 164; 

-- 

ND = Not Detected 



FOOD CHAlN MODEUNG CALCULATION USING TISSUE DATA 
BALD EAGLE - MAXIMUM CONCENTRATlON 

SlTE 3 - CAUSEWAY LANDFILL 
MCRD PARRIS ISLAND, SOUTH CAROUNA 

Bald Eagle (Liver Data) 
(Conservative Inputs) 
Body Weight 
Food ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

3.7500000 kg 
0.4500000 kg/day 
0.0000000 L/day 
0.0000000 kg/day 

1.0 Fiih Fraction 

Maximum Concentrations 
Fiih 

Concentration Dose NOAEL LOAEL NOAEL LOAEL 

ND = Not Detected 

-4 

F- 40 



FOOD CHAIN MODELING CALCULATION USING TISSUE DATA 
BALD EAGLE -AVERAGE CONCENTRATlON 

SlTE 3 - CAUSEWAY LANDFILL 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Bald Eagle (Muscle Data) 
(Conservative Inputs) 
Body Weight 3.7500000 kg 
Food Ingestion Rate 0.4500000 kg/day 
Water Ingestion Rate 0.0000000 Uday 
Sediment Ingestion Rate 0.0000000 kg/day 

1.0 Fiih Fraction 

Mean Concentrations 
Fish 

Concentration Dose NOAEL 
1 I I I 

LOAEL 1 NOAEL 1 LOAEL I 

ND = Not Detected 



FOOD CHAIN MODELING CALCULATlON USING TlSSUE DATA 
BALD EAGLE - MAXIMUM CONCENTRATlON 

SlTE 3 - CAUSEWAY LANDFILL 
MCRD PARRIS ISLAND, SOUTH CAROUNA 

Bald Eagle (Muscle Data) 
(Conservative Inputs) 
Body Weight 3.7500000 kg 
Food Ingestion Rate 0.4500000 kg/day 1.0 Fish Fraction 
Water Ingestion Rate 0.0000000 L/day 
Sediment Ingestion Rate 0.0000000 kg/day 

Maximum Concentrations 
Fish 

Concentration Dose NOAEL LOAEL NOAEL LOAEL 
[COPC I ( Sacs) I (mglkglday)l(mglkglday)l(mglkg/day)l HQ I HQ 1 
SEMNOLATILE ORGANIC C&POUNDS 

ND = Not Detected 



--. r 
FOOD CHAlN MODEUNG CALCUlATlON USING TlSSUE DATA 

RACCOON -AVERAGE CONCENTRATION 
SITE 3 - CAUSEWAY LANDFILL 

MCRD PARRIS ISLAND, SOUTH CAROUNA 

Raccoon 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sed Ingestion Rate 

3.9900000 kg 
0.8560000 kg/day 
0.0000000 L/day 
0.8560000 kglday 

0.906 Prey Fraction 

Mean Concentrations 
Invert 

Conceritration Dose NOAEL LOAEL NOAEL LOAEL 

LPhenanthrene 

1Benzo(b)fluoranthene 1 0.0015 

IBenzo(a)pyrene 

IDibenzo(a,h)anthracene I 0.C 

ND = Not Detected 



FOOD CHAlN MODEUNG CALCULATION USING TlSSUE DATA 
RACCOON - MAXIMUM CONCENTRATlON 

SKE 3 - CAUSEWAY LANDFILL 
MCRD PARRIS ISLAND, SOUTH CAROUNA 

Raccoon 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sed Ingestion Rate 

3.9900000 kg 
0.8560000 kg/day 
0.0000000 Uday 
0.8560000 kg/day 

0.906 Prey Fraction 

Maximum Concentrations 
Invert. 

Concentration Dose NOAEL LOAEL NOAEL LOAEL 

ND = Not Detected 



FOOD CHAIN MODELING CALCULATION USING FILTERED WATER DATA 
RED DRUM - AVERAGE CONCENTRATION 

SITE 3 - CAUSEWAY LANDFILL 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Red Drum 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

1.4000000 kg 
0.0280000 kg/day 
0.0000000 L/day 
0.0280000 kg/day 

0.85 Fiih Fraction 
0.15 Sedment Fraction 

Mean Concentrations 

I 
Filtc---’ r I I I I I I I 

Surfacc 

COPC 
INORGANICS 
Aluminum 
Arsenic 
Barium 
Beryllium 

:I-” 

5 Water Sediment Fiih 

Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 

(mg/L) (mg/kg) (mg/kg) (mg/kg/day) (mg/kg/day) (mglkglday) HQ HQ 

0 nA3nsli I 13060.47619 I 7.795225 I 39.31394 

0. 667 1 0.029376 10.01’ 

74 NA NA NA NA .-v-v-- .----. 
001728 6.436- 980939 0.59 7.1 3.36E-02 2.79E-03 ~ 
-2665 17.238095 1 0.9066 10.06712649 NA NA NA NA 

.- .-. “8571 I ND I ND NA NA ND ND 

ND I ND I 0.02 I 0.12 I ND I ND I 
ND ND I NA 1 NA 1 ND 1 

NLJ ~.u~O952 II- _ .- 
Cobalt NIJ 

I.- .-.lT.?.rn 
1 13.34/o IY 

ND 

Copper 
o,oo17’ I ICI-.* 7c.n. L4 1 lL144.10 IYI 0.04464 38.2350446 1 NA I NA 1 NA I NA 

.^^ ’ 
Iron 0.04563~ 1 -- 314286 

LY.: 
123.2091 2.184297561 NA NA 1 NA 1 NA . 

I I - 
Lead ND 1 69.id - 15238 ND NC 1 NA NA 1 ND I ND 

I Manganese 1 - --s-m O.WIU~I - .- I ..,-,P 1 ’ u.uS@Z _ 11.88005 0.2021287~1 NA 

Mercury I NIJ 1 U.J4 -‘0833 1 1 0.008 1 0.94 I ND I ND 

Nickel ND 1 0.21 1 I NA I NA 1 ND [ ND 
_ .- I -A..- 

LJ.“,“.Jl I . .- . 

43.311905 ND ND NA NA I 
n nnnnno23 ND NA NA I . -- 

,? I NIJ 1 2.32791 ND NA NA NA NA 1 
n 1-ltM4 0.00145803 NA NA NA I 

865 ND NA NA NA NA 

(Zinc 1 0.0, 
Antimony 1 0.00146 0.477738 V.“” IT 
Sitver 1 0.000333 ND 0.00016 

NA = NOAEL/LOAEL not available 
ND = Not Detected 

NA -7 



FOOD CHAIN MODELING CALCULATION USING FILTERED WATER DATA 
RED DRUM - MAXIMUM CONCENTRATION 

SITE 3 - CAUSEWAY LANDFILL 
MCRD PARRlS ISLAND, SOUTH CAROLINA 

Red Drum 
(Consewative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

1.4000000 kg 
0.0280000 kg/day 
0.0000000 Uday 
0.0280000 kg/day 

0.85 Fiih Fraction 
0.15 Sediment Fraction 

Maximum Concentrations 
1 Filtered 1 I I 

lCOPC 
INORGANICS 

I Surface Water 

I 

Sediment 

I 

Fiih 
Concentration Concentration Concentration I Dose 

I OwU I h$kd I MWW I bW%Wv) I OwdWday) I @WWday)l HQ 1 HQ 

IAluminum ! 0.65 29700 61.75 90.14975 1 NA NA NA NA 
Arsenic 1 0.0129 19.8 0.2193 0.0631281 1 0.59 7.1 l.O7E-01 8.89E-03 
Barium ! 0.279 53.8 1.116 0.180372 1 NA NA NA NA 

IBeryllium ND 1.4 ND ND I 

Cobalt 
Copper 

I ND I 5.6 r 
1 a 

Lead 
Manganese 

I ND I 105 r 
0.156 

I 1 

INickel ND ND r 

! 63.7 

ISilver 1 0.00 

NA = NOAEL/LOAEL not available 
ND = Not Detected 



FOOD CHAIN MODELING CALCULATION USING FILTERED WATER DATA 
BALD EAGLE - AVERAGE CONCENTRATION 

SITE 3 - CAUSEWAY LANDFILL 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Bald Eagle 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment ingestion Rate 

3.7500000 kg 
0.4500000 kglday 
0.0000000 L/day 
0.0000000 kg/day 

1.0 Fish Fraction 

Mean Concentrations 

In Concentration I I Dose I NOAEL LOAEL 1 NOAEL 1 LOAEL I 

ND I ND I ND I 1 I 10 
I 

O.OO’.-. : I.1 I II I : l.III : I - .- - -.. 
llOAS633 1 1737091 1 14785 1 100 1 1000 1 148E-01 1 1.41 

124 I 0.04464 I O~OO!i I 47 I 61.7 I 1.14E-04 1 8.68E-05 1 

-.- .---- .--.---. . . . . -- .-- .--- . . - - - . BE-02 
ND ND ND 1.13 11.3 ND ND 

0.03185 11.88005 1.426 977 9770 1.46E-03 1.46E-04 
ND ND ND 0.0064 0.064 ND ND 

Cobalt 
Copper 
Irnn ,lYll 

Lead 
Manganese 

Mercuw - -., 
I ND I ND I ND I 77.4 I 107 I ND I ND t 

Zinc 1 0.f 
Antimonv I / 

NA = NOAELROAEL not available 
ND = Not Detected 



FOOD CHAIN MODELING CALCULATION USING FILTERED WATER DATA 
BALD EAGLE - MAXIMUM CONCENTRATION 

SITE 3 - CAUSEWAY LANDFILL 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Bald Eagle 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

3.7500000 kg 
0.4500000 kg/day 
0.0000000 Uday 
0.0000000 kg/day 

1.0 Fish F&ion 

Maximum Concentrations 
I I Filtered 

I 
ICOPC 
INORGANICS 

I Water 
Concentration 

Red Drum 
I Concentration Dose NOAEL LOAEL NOAEL 

I OxW (mg/kg) (mgn<glday) (mg/kg/day) (mglkglday) HQ 
LOAEL 

HQ 

I 0.65 I 61.75 I 7AA I 10~ 7 I ina I R 7c;c-m I fi7rrmn9 I 

.- -. 
I ND I ND I I 

ISelenium 

NA = NOAEULOAEL not available 
ND = Not Detected 
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FOOD CHAlN MODEUNG CALCUlATlON USING FILTERED WATER DATA 
GREAT BLUE HERON -AVERAGE CONCENTRATlON 

SlTE 3 - CAUSEWAY LANDFILL 
MCRD PARRlS ISLAND, SOUTH CAROUNA 

Great Blue Heron 
(Consetvative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

2.2290000 kg 
0.4010000 kg/day 
0.0800000 Uday 
0.0000000 kg/day 

1.0 Fiih Fraction 

Mean Concentrations 
Water Prey 

Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 

cope m m m day) (mg/kg/day) (mg/kglda HQ HQ 

NA = NOAEULOAEL not available 
ND = Not Detected 



FOOD CHAlN MODELING CALCUlATlON USING FILTERED WATER DATA 
GREAT BLUE HERON - MAXlMUM CONCENTRATlON 

SlTE 3 - CAUSEWAY LANDFILL 
MCRD PARRlS ISLAND, SOUTH CAROUNA 

Great Blue Heron 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

2.2290000 kg 
0.4010000 kg/day 
0.0800000 Uday 
0.0000000 kg/day 

1.0 Fiih Fraction 

Maximum Concentrations 

I 
Water Prey 

Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 

NA = NOAELROAEL not available 
ND = Not Detected 



FOOD CHAIN MODELING CALCULATION USING FILTERED WATER DATA 
RACCOON - AVERAGE CONCENTRATION 

SITE 3 - CAUSEWAY LANDFILL 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Raccoon 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sed Ingestion Rate 

3.9900000 kg 
0.8560000 kg/day 
0.1710000 Uday 
0.8560000 kg/day 

0.906 Prey Fraction 

0.094 Sediment Fraction 

Concentration Concentration Concentration 
(mg/kg ) 

Dose NOAEL LOAEL NOAEL LOAEL 

(mg/kg/day) (mglkglday) (mglkglday) HQ HQ 

I 

3596325 7.795225 265.128 1.93 19.3 1.37E+02 1.37E+Ol 
0057625 0.029376 0.136 0.126 1.26 l.O6E+OO 1.08E-01 

B ElllUlll 29125 0.9066 0.525 5.1 51 l.O3E-01 1.03E-02 . . .-----~ 
Beryllium 0.478571 0.000~‘~ ND ND 0.66 6.6 ND ND 

Chromium ND n nnn ND ND 
- 

Cnhalt 2.030952 VD ND V.“” 
7619 O.OOQC&, 

ND = Not Detected 



FOOD CHAIN MODELINO CALCULATION USING FILTERED WATER DATA 
RACCOON - MAXIMUM CONCENTRATION 

SITE 3 - CAUSEWAY LANDFILL 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Raccoon 
(Consewatiie Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sed Ingestion Rate 

3.9900000 kg 
0.8580000 kg/day 
0.1710000 L/day 
0.8560000 kg/day 

0.906 Prey Fraction 

0.094 Sediment Fraction 

Maximum Concentrations 

Concentration Concentration Concentration 
(COPC 

INORCANIIX 

1 (mglkg) 1 HQ I HQ 
~,.--m..-- 

ninum I 29700 I 88.6 I 81.75 1614.742042 1 1.93 I 19.3 I 3.19E+02 I 3.19E+Ol 1 

I -.--. 
_- 

.- .- . _- .- I n 157 00612 IOQf3421464~ 11 7 16 14 1 024F-02 1 6 37602 1 

ND = Not Detected 
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TECHNICAL MEMORANDUM NUMBER 1 

DETERMlNATlON OF TYPICAL FACILlTY PESTICIDE CONCENTRATIONS 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

INTRODUCTION 

Pesticides have been used at MCRD Parris Island for several decades to control insect populations. For 

most areas, these chemicals have been applied in accordance with normal practices for treatment. One 

reported distribution method was to fog an area with a truck mounted spray nozzle. Pesticides (including 

DDT) would then migrate as a mist and settle on adjacent vegetation and soils. Because of this practice, 

some pesticides may be present in soil and sediment at the base that are not related to waste 

management (NPL Sites and RCRA SWTvlUs). In addition, insecticides would mostly be used in 

recreational, training, and work areas (picnic grounds, parks, etc.) near stagnant water. 

At sites/SWMUs where pesticides can be present from both disposal and insect control, an approach is 

needed to distinguish between these two potential sources. Otherwise, site-specific chemical data cannot 

be used to identify the extent of site/SWMU-related contamination. 

BACKGROUND DATA FROM REMOTE AREAS AT PARRIS AND PINCKNEY ISLANDS 

Background samples were collected in 1998 from remote areas of Parris and Pinckney Islands. These 

samples consisted of 6 soil, 6 sediment, and 6 surface water samples. Three samples of each medium 

were collected from Pinckney Island and the three samples of each medium were collected from Parris 

Island. The sample locations are considered to be relatively remote from human activity. Based on 

limited access and a review of the surrounding area, the potential for local anthropogenic sources. of 

TAL/TCL chemicals is limited. Pesticides were not detected in these background soil, sediment, and 

surface water samples, indicating that pesticides are not found uniformly throughout the region. 

Regiona. sediment data from estuaries in the Carolinian Province (NOAA, 1998) have also been attached 

to this technical memorandum. The unbiased sediment samples results indicate that low-level 

concentrations of pesticides have been detected throughout the Carolinian Province. 

MCRD PARRIS ISLAND DATA FROM NON PESTICIDE SlTES AT PARRIS ISLAND 

Soil and sediment samples were collected at 8 sites at MCRD Parris Island in 1996. Additionally, two soil 

samples were collected in 1999 near the picnic area in the vicinity of Site 1. A listing of the sites and 

discussion of site histories are presented in Table 1. Also presented in Table 1 are recommendations for 

potential use of these sites as a background location for pesticides. Based on this review, 5 of the 8 sites 
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(Sites 5, 14, 15, and 21 and the picnic area near Site 1) are considered for use as local background (for 

pesticides). 
d 

The data for these sites are presented in Table 2. Based on the results of the testing, six pesticides were 

detected at two or more sites. Of these pesticides, DDT was detected in 6 of 9 samples with detected 

concentrations ranging from 1.8 ug/kg to 70 J uglkg. 4,4’-DDD was detected in 1 of 9 samples, at a 

concentration of 160 ugkg. 4$-DDE was detected in 6 of 9 samples with detected concentrations 

ranging from 3.8 J to 76 J ug/kg. Chlordanes were detected in 2 of 9 samples with .detected 

concentrations ranging from 1.6 ug/kg to 62 ug/kg. Also detected in the samples were Endosulfan I. 

TYPICAL FACILITY PESTICIDE CONCENTRATIONS FOR MCRD PARRIS ISLAND 

The data used to calculate the typical facility background concentrations consists of data from Sites 5, 14, 

15, and 21, the picnic area near Site 1, and 3 background sediment samples collected on Parris Island. 

The calculated arithmetic mean for each chemical is presented in Table 2. To provide a reasonable 

estimate of the upper bound of these chemicals in soils and sediments, two times the arithmetic mean 

value is used. These values are also presented in Table 2. 

SUMMARY 

-4 
Based on the data presented in this memorandum, pesticides can be found at the base in areas used for 

recreation and work. The areas considered have not been identified as pesticide waste management 

areas, but are areas where insect control likely occurred. The absence of pesticides in several locations 

indicates that pesticides are not spread throughout the facility and as a result, pesticides would not be 

expected to be found at all locations. However, based on this evaluation, a finding of low concentrations 

of pesticides in one or more or more samples at a site should not be considered as conclusive evidence 

of site/SWfvlU-related contamination, 

d- 5Y 
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TABLE 1 

SELECTION OF SAMPLE LOCATIONS FOR TYPICAL FACILITY PESTICIDE CONCENTRATIONS (1996 AND 1999 TESTING) 
MCRD PARIS ISLAND, SOUTH CAROLINA 

Site 

Picnic Area Near Site 1 

5 - Former Paint Shop 
Disoosal Area 
8 - PCB spill Areas 
9 - Paint Waste 
Storage Area 

12 - Jericho Island 
13 - Dredge Spoil Area 

14 - Storm Sewer 
System 

15 - Potential PCB 
Area 
21 -Weapons Power 
Plant Oil/Water 
Separator 

Discussion”’ 

Consists of a picnic area used by base personnel and guests of the facility. The picnic area 
is located along Malecon Drive approximately 300 feet southeast of Site 1. Historically, 
pesticides have been applied to the area for insect-control purposes. 
Site disposal activities limited to solvents, fuels, and paints (metals). No evidence that 
pesticides would be disposed at this location. Site is adjacent to Beaufort River. 
Insufficient data on site history to indicate potential for waste disposal other than PCBs. 
Site activities limited to storage of solvents, fuels, and paints. No evidence of pesticide 
storage or disposal. Because the site was used for storage, other chemicals may have been 
stored here. 
Site is being investigated under a RFI/RI. Source of wastes not well defined at this time. 
Sediments were dredged from area near Marina. Fire training pit was also in the area. The 
topography in the area has been altered. Samples were collected in the trench around 
sediments. 
Sediments near three storm sewers were evaluated, with samples collected from near the 
motor pool discharge, the dry cleaner discharge, and the pest control discharge. The motor 
pool and dry cleaners sites are listed for solvents, battery acid, and x-ray fixer. No evidence 
of fuel or pesticides activities at these two sites. Because of the site name, do not use storm 
sewer for’pest control. 
Oil sprayed roads near Elliott’s Beach. Site concern was PCBs. 

Sediments near discharge point were evaluated because of potential concerns with sump 
within power plant. Sump was later found to discharge to sanitary treatment plant. Trace 
levels of fuels may have entered discharge point through oil/water separator. 

Potential background 
constituents 

Use for pesticides. 

Use for pesticides. 

Do not use. 
Do not use. 

Do not use. 
Do not use. 

Use 2 of 3 areas for 
pesticides. 

Use for pesticides. 

Use for pesticides. 

1. Background information obtained from the 1990 RCRA Facility Assessment. 



TABLE 2 

TYPICAL FACILITY PESTICIDE CONCENTRATIONS (UGIKG) 
MCRD PARRIS ISLAND. SOUTH CAROLINA 

Parameter 
4,4’-DDD 
4.4’-DDE 

Pl-605-01 
11 u 
19 J 

PI-605-62 PACOl-SS-15 PAI-01-s-16 PI-014-61 PI-014-62 PI-Ol5A-61 
3.7 u 1.7 u 3.4 u 160 19 u 3.8 u 
3.7 u 3.8 J 76 J 18 J 14 9.2 u 

One-half the detection limit was used in mean and Total DDTIDDEIDDD calculations. 



TABLE 3.2-2. Summary of contaminant conccnlmtinns in scdimcnts at EMAP sjtfs in the Cnrofinian Province 
in 1995. Nurnbcr and % nrca (k 95% C&S) Of stations with contaminant concentrations in cxccss of corrc- 
spending scditicnt quafity guidcfinc VdUCS dS0 are given. [Ac~al biocffcct puidctinc vafucs arc incfudcd at 
chc end of Appcndic~~ C. D. and E for hydrocarbons, PCBs and psdcidcs, anJ meals, rcspccti~fy.] ND. = 
Not dctcctablc. 

Median Mean Rxnga IX-L I TEL C)~~X&IWS ER-M I PEL txcecdanccs 
Contamin.ult Cont. Cont. (Min - Max) No. Sites’ %; &ea x0. SICCS % Arcn 
MCkd.~ (IgIg) = q 
Antimony N.D. 0.15 N.D. - 0.90 0 0 0 0 
Arsenic 2.98 4.65 ND. - 2229 18 32 f 15 0. 0 
Cadmium 0.05 0.13 ND. - 1.30 I 12 2 0 0 
Chromium 25.66 35.76 0.79 - 98.07 7 14 f 11 0 -0 

Copper 2.54 6.80 0.52 - 35.41 I 32 6 0 0 
tend 8.87 14.19 0.5'0 - 45.62 0 0 0 0 
h+Jry 0.02 0.04 N.D. - 0.19 2 I* 2 0 0 
Nikcf 3.75 8.10 0.50 - 40.30 I2 23 f 12 0 0 
Sifvcr 0.02 0.05’ N.D. - 0.51 0 0 0 0 
Zinc 25.74 43.95 5.83 - 156.73 1 427 0 0 "....." ,,.,..,.. .---~"I,..~.".~-...-.."------.---".."~..-,"."~-"~"--,"".~ ,.-,. W,.._-...U"Y..".,..-.-.,"-~".".."-.,.. 
Pftlfs (ng/gI * e 
Accnaphthcnc 0.36 1.44 N.D. - 53.20 I cl *<l 0 0 
Accnnphthylcnc 0.35 3.33 N.D. - 56.30 I cl *cl 0 0 
Anthraccnc 0.50 5. I9 N.D. - 142.40 1 <I zt<I 0 0 
Bcnzo[a]anthtacenc 1.30 19.C8 N.D. - 333.20 2 <I *cl 0 0’ 
Bcnzo[a]pyrene 1.75 27.33 N.D. - 685.90 I <I *<l 0 0 
Chrysenc 1.85 26.92 ND. - 620.50 1 <I *<I 0 fl 
Dibcnz~n,h]anthraccnc 0.30 3.86 N.D. - 71.40 I <I k<L 0 0 
Ffuoranthenc 3.00 38.27 0.10 - 701.60 I cl ,e<l 0 0 

Fluorcnc 0.50 2.24 0.10 - 45.60 1 <I *<I 0 0 

2-Methylnaphthafenc 0.75 1.74 0.10 - 12.00 0 0 0 0 

Nnphthalcnc 2.90 5.92 1.10 - 39.90 0 0 0 0 

Phonanthrcnc 1.15 8.13 . 0.20 - 114.60 0 0 0 0 

Pynnc 3.45 80.37 0.30 - 3855.40 1 <I *<l 1 <I +<I 
Totaf PAHs a so,70 534.18 9.10 -12307.90 2 4 f 7 0 -""*.,"I.""- ..,,. "....,w..... . . . . . ..I.__ . . . . "-."..,~~."."."..".C"-."--.."-"...-.-"."-"- ."".", "..s".."F....-.- ".....-."..11 

pm (ndg) 5 M/k3 

Total PCBs 4.15 8.27 2.22 - 80.8R 5 II 3 11 

Pesticides tog/g) 8 ba/ra 
Chlordanc b 0.12 0.26 N.D. - 3.12 I cf *:<I 
4,4’-DDD (p.p’-DDD) 0.03 3.30 N.D. - WI.91 13 II * 8 
4&DDE (p,p’-DDE) 0.07 I.62 N.D. - 34.M 10 624 
4A-DDT (p,p’-DDT) N.D. 1.64 MD. - 35.til 10 I?* 8 
Dicldrin N.D. 1.38 N.D. - 38.53 It 9* 8 
Lindanc’ N.D. 1.20 N.D. - 3052 13 12 + 9 

0 
.,....““.“L . . . . . “.. 

0 0 
5 ‘62 8 
2 Ii2 
6 323 

5 32 3 
IO 4-1-4 

0 ."I..~.."-.-_".",.~.. 

0 
.- .,.. ..“,..-n”...-...“* 

Total DDT ’ 0.34 8.06 N.D. - 213.17 22 27 f 12 3 22 2 

’ without Pcryknc 
‘alpha-. gamma-, and oxychlordanc 
’ Earnma BHC (or HCHj 
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RESULTS OF FOOD CHAh MODELING 
FOR HERON AND kAGLE 

USING MEAN CONCENTRATIONS AND AREA-USE FACTORS 

Ecological COPC 
Heron I Eagle 

,NOAEL 1 LOAEL NOAEL 1 LOAEL 

Assumed home ranges (see Section 7.3.3 and Table 7-3): 
Bald eagle: 2500 to 3700 acres 
Great blue heron: unknown. Individual herons defend areas averaging 1.5 to 20 acres while 
feeding, but their home range (the area in which they forage) is highly variable. The distance 
between foraging areas and communal nesting/roosting areas ranges from 0 to 12 miles, and a 
study cited by EPA (1993) found that the average distance between foraging areas and 
nesting/roosting areas along the North Carolina Coast was 4 to 5 miles. For the above table, the 
heron’s home range is assumed to be equal to that of the bald eagle. 

See drawing and calculations on following page for estimated size of potentially impacted 
foraging area. The area-use factor was calculated by dividing the size of the potentially impacted 
foraging area by the assumed home range as follows: 

Bald eagle: 40 acres/2500 acres = 0.016 
Heron: 40 acres/2500 acres = 0.016 

The above factors were multiplied by the HQs shown in Table 7-13 to generate the HQs shown in 
the table above. 

Note: The great blue heron would not forage throughout the entire 40-acre area, since it can forage 
only where the water is shallow enough for wading. Thus, the use of this area-use factor still 
includes a degree of conservatism in the HQ values shown above. 

- / 

4 
l- - 63 



L 

Assumptions: 1 

,y.,“,.-.“Tv-., 

1) Sample # PAI-O3-SD-019 = Estimated maximum extent 
of site-related pond sediment exceedences of criteria. 

2) Thick Spartina vegetation precludes foraging by eagle, 
and to a lesser extent, the heron. 

3) Potentially impacted foraging area south of causeway = 10 acres 
(less at low tide, more at high tide). 

Foraging area north of causeway = 40 acres (Area A) - 10 acres (Area B) = 30 acres 
Foraging area south of causeway = 10 acres (Area C) 

Total foraging area = 40 acres 
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CHEMICALS OF CONCERN IN FISH TISSUE THAT ARE PROTECTlVE OF 
FISH AND PISCNOROUS RECEPTORS 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 1 OF 5 

Data Associated With Effects 
Fish Species 1 Concentration 1 

4,4’-DDD 
Fathead minnow 
Mosquitofish 
Brook trout 

Lake trout 
Generic 

Endpoint/Effect 
(mgW 1 

0.6 ) LOED reproduction 
5.3 NOED mortality 
4.79 LOED behavior 
0.008 No effect - survival 
I-5 No effect - survival, growth 
0.9 NOED mortality . 
0.2” Protection of sensitive wildlife 

Reference 

J 

ERED, 1998 
ERED, 1998 
ERED, 1998 
Jarvinen and Ankley, 1999 
Jarvinen and Ankley , 1999 
ERED, 1998 iQ, 
Newell et al., 1987 

( species 
-w,-. I-- 

I Mosquitofish 29.2 
Brook trout 

Lake trout __.. - _.--_ 

Generic 

0.042 
l-5 

44.9 
1.09 
2.68 
0.29 
0.2” 

LOED behal 
LOED morb 

nrnwth 

LL. -&La, 

1 reduced survival 
) Protection of sensitive wildlife Newel 

0.266” 
] species 
I 1 in 100 cancer risk level for __ _. __ - - Newell et al., 1987 

wildlife 1 piscivorous 

95 1 NOED mortality ( ERED, 1998 
IQC; 

I”.” 
1 NnFl3 mnrtalifv ,.VbI .““..-“.J t F”=n ~WR , -I\LY, IYC- 

,. -11v 30 -.- I NOED arowth. metabolic rate .---- v~- r 1 ERFD 1~8 .b’( 

0.1 NOED mortality ERED, 1998 
3.9 LOED behavior ERED, 1998 
I-E, 1 No effect - survival, growth ) Jarvinen ar-’ *-I, , I” Al ,,ley, 1999 

- 7G Qa 1 Nn nffnrt - CI nvivsl .,--,km. . -, “,, .-, . ,nd Anlrlev 1 QQQ 

I I et al., 1987 

4,4’-DDT 
Golden ide 
M~c~, ,i+nftrh 
,.,JP~“1L”IIJI I 

I 
I 

Atlantir calmnn 1 , ,.I... . ..” II.. . .-. . 

Spiny dogfish 
Brook trout 

t 

Lake trout 

I-Y 

1.92 CL”.” I.” “UI”YI YY. .I.-. I ” 
2 LOED offsorina survival 

2.93a RedI 

Rainbow trout 

Fathead minnow 

Bluegill 

Atlantic 

- -..-r ~ --. ERED, 1998 
uced survival Jarvinen and Ankley, 1999 

0.15 _ 4.6Ta No effect - SlIfViVd Jarvinen and Ankley, 1999 

1.27a Reduced survival Jarvinen and Ankley, 1999 

3.8 LOED reproduction ERED, 1998 

4oa No effect - survival Jarvinen and Ankley, 1999 

4.2 LOED behavior ERED, 1998 

24’ No effect - growth Jarvinen and Ankley, 1999 
menhaden 

I IfI Fia I Nn effect - survival Jantinan ad Anklau 1 QCKI 



CHEMICALS OF CONCERN IN FISH TISSUE THAT ARE PROTECTWE OF 
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Fish Species 

4,4’-DDT (Cont.) 

Data Associated With Effects 
Concentration Endpoint/Effect 

(Wkg) 

Reference 

Aldrin 
Golden Ide 
Mosquito Fish 
Atlantic Salmon 

138 NOED mortality ERED, 1998 
0.157 NOED mortality ERED, 1998 

0.1 LOED momholoov ERED. 1998 ._.- .._. - _- . -.. 

Aroclor-1254 
1 Coho salmon 54 - 57 

___- .._. r..---=, 

I No effect - survival. growth 

I -- --- r - - - I 

I Jarvinen and Anklev. 1999 1 
Rainbow trout 
Brook trout 

81 
71 

1 No effect - survival, growth 
I No effect - survival 

1 Jarvinen and Ankley, l! 
Jarvinen and Anklev. l! 

I 2-4 I No effect-survival. arowth I Jarvinen and Anklev. 1 I 

:t - rerxoduction I Jarvinen and Anklev. 1I 

bow trout I 2.13 I No effect - survival. growth I Jarvinen and Anklev. l! 

1 Sheerxhead 
Minnow 
Spiny Dogfish 
Bluegill 
Goldfish 

12.8 NOED mortality ERED; 1998 

1 NOED mortalitv ERED. 1998 
3.7 
3.8 

LOED behavi; 
LOED behavior 

ERED, 1998 
ERED. 1998 

1 Minnow 
En&in 

J 

Golden shiner 

Fathead minnow 

0.4 No effect - survival 
0.15 LOED behavior 
4.3 No effect - survival 
0.24 Reduce d survival 
2.0 No effect - reDroduction 

Jarvinen and Ankley, 1999 
ERED, 1998 
Jarvinen and Ankley, 1999 

I Jarvinen and Anklev. l! , , 399 
1 Jarvinen and Anklev. 1999 

‘4 
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Fish Species 

Data Associated With Effects 
Concentration Endpoint/Effect 

@@kg) 

Reference 

1 NnFn nrnwth martaiitv m .--I . - _ _ _. , ...-. --‘.-I 
I NOED moftalitv 

I ERED. 1998 I ~ 
) ERED, 1998; Jarvinen and 

-. r 

1 I I nFll hehavinr 
1 Ankley, 1999 
I ERED. 1998 

Sheepshead 
minnow 

b-b- I-..-..-. 

Reduced survival Jarvinen and Ankley, 1999 
No effect - survival Jarvinen and Ankley, 1999 
NOED develooment ----.-r---- ~- ERED. 1998 
LOED c ___._ r . .._.._ Ibwalnnment I ERED. 1998 
NOED mortality ERED, 1998 
NOED reproduction, growth, ERED, 1998 
InDrfP’i~~ 
LOEL . ._ 
reprodud 
LOED mr 
NOE 

I I 
_.-- , ~ 

0.711.0 

0.87 
0.29 
0.29 
0.3 
0.77 

0.62 

0.88 
0.26 

Flsnfich 

1.8 
0.94 
0.94 

2:1- 4.5 

,.6&:“3.3 
2.2 

1 ERED. 1998 I NOED mortality I -- ---I - - - 
LOE- .._ ~._ ~, , iD tnortalitv. rerxoduction 
Reduced reproduction 

I El 1 -RED, 1998 
Jarvinen and Ankley, 1999 

No effect - survival Jarvinen and Ankley, 1999 
, \wuuyIu v-r. m-w., s. -.Rh Jatvinen and Ankley, 1999 
No effect - reproduction Jarvinen and Ankley, 1999 
Reduced reproduction Jarvinen and Ankley, 1999 

lev, 1999 Bluegill 
Sailfin Molly 

Rainbow Trout 

Mosquito Fish 

0.3 
0.26 
0.76 
0.019 
4.8 
0.12 
8.7 
3.4 

Reduced survival 
NOED mortality 
NOED behavior, growth 
LOED physiological 
NOED growth, mortality 
LOED behavior 
NOED mortality 
LOED behavior, mortality 

Jarvinen and Ank _ 
ERED, 1998 
ERED, 1998 
ERED, 1998 
ERED, 1998 
ERED, 1998 

I 
ERED. 1998 

1 ERED, 1998 
‘Gamma-BHC (Lindane) 

Bluegill I!i I 

Fathead minnow 

m .- 

0.297” 
6.13 

9.53 

, NOED behavior 
No effect - survival, growth 
NOED mortality 

LOED mortality 

1 ERED, 1998 
I 

Jarvinen and Ankley, 1999 
ERED, 1998; Jarvinen and 
Ankley, 1999 
ERED, 1998; Jarvinen and 

( Ankley, 1999 I 
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Data Associated Wtih Effects 
Fish Species I Concentration I Endpoint/Effect Reference 

L 

Atlantic salmon 

OWkg) 1 

1.7 

Gamma-BHC (Lindane) (Cont.) 

NOED m&talky 

[ Brook trout 

Goldfish 2.3 

0.77” 1 NOED growth 

NOED behavior 
Rainbow trout 0.8 ’ 

1.2” 

No effect - survival 
Gudgeon 

1 NOED mortality 

0.013” No effect - survival 
Generic 

1.2” 

O.lC 

LOED mortality 

Non-carcinogenic piscivorous 

0.77” No effect - growth 
1.2” No effect - survival 
1.2” Reduced growth 

1 ERED, 1998; Jarvinen and 1 
1 Ankley, 1999 
I ERED, 1998; Jarvinen and 
Ankley, 1999 
ERED, 1998; Jarvinen and 
Anklev. 1999 --~-a, ---- 

Jarvinen and Ankley, 1999 
Jarvinen and Ankley, 1999 
Jarvinen and Anklev. 1999 

- ERED, 1998 
ERED, 1998 
Jarvinen and Ankley, 1999 
Jarvinen and Ankley, 1999 
Newell et al., 1987 

Chlordane” 

wildlife criterion 
1 in 100 cancer risk level for 
piscivorous wildlife 

Newell et al., 1987 

Hexachlorobenzene Hexachlorobenzene 

wildlife criterion wildlife criterion 
1 in 100 cancer risk level for 1 in 100 cancer risk level for Newell et al., 1987 Newell et al., 1987 
piscivorous wildlife piscivorous wildlife 
Fish concentration protective of Fish concentration protective of Eisler, 1987 Eisler, 1987 
piscivorous birds and mammals piscivorous birds and mammals 
(based on human health criteria) (based on human health criteria) 

Heptachlor 
Sheepshead 
minnow 

Pinfish 

4.5 LOED behavior ERED, 1998 
4.8 NOED cellular, mortality ERED, 1998 
16 LOED mortality ERED, 1998 
26 LOED reproduction ERED, 1998 
5.7 NOED morality ERED, 1998 
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Fish Species 

Data Associated Wtih Effects 
Concentration Endpoint/Effect 

(WW 

Reference 

Heptachlor (Cont.) 
spot 

I 
I t 
I I 

Heptaclor Epoxide 
Sheepshead 
minnow 

I Dinfick , i II ,llJll 

I 9Dt 

irex 
,2ok trout 

5.3 
n ni -.- . 
11 !i I m.w 

3.6 
4.2 

Q 

.< / 

1 No effect - survival 
I NOED mortality I 
Ii , .ieduced survival 

LOED behavior 
NOED cellular, mortality 
NT)ED cellular 

I NI%D motialiht 
I -.- ._--- . ..-.- ..-, .&I, .““W 

0.016 ( NOED mortality ) ERED, 1998 j 

8.0 1 No effect - survival, growth ( Jarvinen and Anbrntr iQaQ I 
#aa I .,-I-m ---.-IL -^&I:&. , cp-s.. .-mm 

Jarvinen and Ankley, 1999 ’ 
ERED, 1998 
Jarvinen and Ankley, 1999 

ERED, 1998 
ERED, 1998 
ERED, 1998 
EPFn 1OQFI 

y$ 

r Bn / ,nvq ( I YIl” 
I 
I 

n .5 
.s.- I NUCU Q’UWVl, IllUIlallly . ---. LradJ, 1YYrs 

Painhn\u trnl tt I\5111 I”“.. LI VU. I 
A 7.1 . . . 1 I Nnei , . __ ,.fect - survival Jarvinen and Ankley, 1999 

Bluegill 30 NOED growth, mortality, ERED, 1998 
ronrnrtl &inn tlrmnrc 

I 
,” . “““S..V. ., .-. . .-. - I 

An I NnFn nmwth renrndi dinn I F ““l”llDl I I 
Cdhmsi minnnw 1 -t 

t 

.-- .-- I 

156-162 I ..- 
169 
8 
63 

130 

,.VbY 3’” . ..I m, .-p-v..-WV.. 

No effect - survival, growth 
Reduced reproduction 

)FlT nrntih marteiitv NC,, J . - . _ . . . ) . .-_ I..-, 
LOED growth 
LOED reprodtldinn 
Nn effect - rel 

LRED, 1998 
Jarvinen and Ankley, 1999 
Jarvinen and Ankley, 1999 
EPFn 1998 

1998 
_. \L-Y, 

1 ERED, ’ 
I FP=n ’ 

t 

I 

#“.I”. I 
. _- -..--- _ ,oroduction 
Nn dfmt - n~mival 

NC I+& 1 rnnnmrv renmnuc~~on 

-.\Lu, 1998 
Jatvinen and Ankley, 1999 
Jarvinen and Ankley, 1999 
ERED. 1998 
iRED, 1998 1 

I ,111 ,I ,“I” 

;:; 

, .--- ., .-.- ..‘, , .-r.----“-.. , 

1 NOED mortality I; 

NOED No Observable Effective Dose 
LOED Lowest Observable Effective Dose 
a total DDT 
b concentration in muscle tissue; all other concentrations are whole body 

: 
total BHC 
total chlordane 

ERED (The Environmental Residue Effects Database). 1998. U.S. Army Corps of Engineers, 
Waterways Experiment Station, http://www.wes.army.mil/el/ered/index.html, Updated February 
25, 1998. 
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Society of Environmental Toxicology and Chemistry, Pensacola, Florida, 364~~. 
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U.S. EPA Comments on Site 3 RI Report 

MCRD Parris Island 

Enclosure 1 

GENERAL COMMENTS 

1. Comment: Recommendation 11 (Section 8 - Conclusions and Recommendations) states that 

groundwater does not need to be considered in a FS/CMS [feasibility study/corrective measures 

study]. There are two issues associated with this statement. The first is that the RFllRl report 

does not contain a discussion that supports this conclusion. The RFVRI report should be revised 

to include a justification as to why the surticial aquifer should not be considered in the FSICMS. 

In addition, for future reference, EPA would expect to see similar justification in the FS/CMS 

report. 

Response: Agreed, since groundwater is always an important issue for both human health and 

ecological considerations, the following text will be added to both the RI and FS. 

Section 6.2.3.3 . . . Groundwater is not currently used as a potable water supply at the site nor is 

it expected to be used in the future as a potable water supply. “This scenario is based on the 

configuration of the site, the high TDS of the groundwater, and the current and future use of the 

site as a landfill, and the relative absence of toxic constituents. The site is approximately 5000 

feet long and 100 feet wide, with a 20 foot wide road running down the middle. In addition, above 

ground and underground utilities are located on the sides of the road. As a result, these features 

would effectively preclude the installation of potable water supply wells. Secondly, the TDS of the 

groundwater averages greater than 10,000 mgll. The high TDS results from a salt water pond on 

one side, a salt water marsh of the other side, and a limited precipitation infiltration area. 

Attempts to pump water from this area would be more likely to draw from the abundant supply of 

salt water from either side of the causeway than from accumulated precipitation infiltration. I 

Thirdly, the causeway is a landfill. Under future scenario’s considered for the causeway, 

restrictions would be placed to prevent the installation of wells for this purpose. Finally, with the 

exception of minor exceedances of benzene, chlorobenzene, and thallium in one well each, 

Federal and state MCLs are not exceeded in the site groundwater.” In addition, there are no.. 

- 
For ecological considerations, the groundwater data is addressed in Section 7.5.7.2 and is also 

indirectly addressed in the ecological assessment using the surface water and sediment data. 

11/4/99 G-l 



2. 

In addition, to clarity the intent of the conclusion, the Conclusion 11 will be modified as follows. 

‘I.. . groundwater does not need to be remediated; however reducing precipitation infiltration and 

restrictions on groundwater use would be considered under each of the soil alternatives. 

Comment: Throughout the RFI/RI Report reference is made to a clay layer that was 

encountered at a depth of approximately 28 feet below ground surface (bgs) during the drilling of 

monitoring well PAI-03SB01. Specifically, Page 3-l states, “This unit would act as a confining 

unit to the overlying formations by restricting the downward migration of any possible 

contaminants.” However, the areal extent of the clay has not been determined. Therefore, any 

assumption that it would act as a confining unit is questionable. The RFVRI Report should omit 

any reference to the clay layer serving as a confining unit unless the lateral continuity of the clay 

layer can be verified. 

Response: Agreed. The report will be modified in accordance with the response to SCDHEC’s 

comment 61. 

3. Comment: The RFI/RI report does not provide sufficient data concerning the characterization 

and construction of the landfill. The RFVRI Report should include a conceptual site model and 

two cross-sections of the landfill (one bisecting the landfill length and the other bisecting the 

landfill width). At a minimum, the cross-sections should characterize the landfill with respect to 

the Santee Limestone, any known confining units, and the placement and depth of monitoring 

wells (including screened intervals). 

Response: The available information collected during the RI is presented in Figure 34 and is 

based on the placement and depths of the four monitoring wells. An attempt to present regional 

information such as other wnfining units and the Santee Limestone on this figure could be very 

misleading since these units were not encountered during the drilling program. Regional 

information on confining units and aquifers is presented in the Master Work Plan. Likewise a 

north-south cross section of the landfill was not generated, because only one data point is 

available. As a result, the Navy is not proposing to add this information to the RI report. 

However, please note that north-south and east-west cross sections similar to those requested 

are being generated for the feasibility study and incorporate the survey data for ground surface 

elevations, groundwater elevations, surface water elevation, waste depths from the hand 

augering, and lithology from the soil boring data. 

11/4/99 G-2 



--. / 4. Comment: Section 4 (Nature and Extent of Contamination) of the RFI/RI Report does not 

provide the necessary information regarding the COPC identification process or the relevant 

screening criteria used in determining contamination. Although this information is presented 

subsequently ‘in Section 6 of the RFI/RI Report, references to Section 6 should be provided in 

Section 4 as necessary. 

Response: Agreed. For each of the four media, a reference to which human health and 

ecological criteria was used will be presented in Section 4.0, with a reference to Sections 6 and 7. 

The following statements will be added. 

Section 4.1, first paragraph. “The human health criteria consist of the soil concentration equal to 

the lower of a iE-06 incremental lifetime cancer risk or a hazard quotient equal to 1.0 under the 

residential use scenario (EPA Region Ill RBCs). The ecological criteria is based on U.S. EPA 

Region IV guidance. See Sections 6.0 and 7.0 for a more detailed evaluation.” 

This comment response has been revised since the 07113199 response to comments based on 

the new guidance values received from U.S. EPA. 

Section 4.2, first paragraph. The human health criteria consist of the groundwater concentration 

equal to the lower of a lE-06 incremental lifetime cancer risk or a hazard quotient equal to 1.0 

under the potable water use scenario (EPA Region Ill RBCs). The ecological criteria is based on 

the assumption that groundwater would become surface water. The lower of the EPA Region 4 

fresh water and brackish water screening levels is then used. See Sections 6.0 and 7.0 for a 

more detailed evaluation.” 

Section 4.3, first paragraph. The human health criteria consist of the surface water concentration 

equal to the lower of a 1 E-06 incremental lifetime cancer risk or a hazard quotient equal to 1 .O for 

consumption of surface water and organisms (EPA water quality standards). The EPA Region 4 

brackish water screening levels is then used. See Sections 6.0 and 7.0 for a more detailed 

evaluation.” 

Section 4.4, first paragraph. . “The human health criteria consist of the soil concentration equal to 

the lower of a lE-06 incremental lifetime cancer risk or a hazard quotient equal to 1.0 under the 

residential use scenario (EPA Region Ill RBCs) assuming that the sediment is the same as 

surface soils. The ecological criteria consist of the EPA Region 4 Screening Values. See 

Sections 6.0 and 7.0 for a more detailed evaluation.” 
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SPECIFIC COMMENTS 
;- 

=w 

1. Comment: Page 3-2, Table 3-l: The entry listed for monitoring well PAI-03-MW-03(S) states 

that groundwater samples from this well were “Collected to provide analytical data from the deep 

surficial aquifer.” However, this well is a shallow groundwater monitoring well. Therefore, the 

entry should read that samples were collected to provide analytical data from the shallow surficial 

aquifer. 

Response: Agreed. 

2. Comment: Page 3-26, First Full Paragraph: The text states, “The groundwater samples from 

wells installed in the shallow surkial aquifer exhibited lower salinity readings than the well 

installed in the deeper portion of the surficial aquifer.” However, according to Table 3-9, the 

groundwater sample from one of the shallow monitoring wells (PAI-03-MW04) exhibited a 

comparable salinity reading to that of the sample from the monitoring well installed in the deeper 

portion of the aquifer. The RFVRI Report should address this discrepancy. 

Response: The word “generally” will be added to the sentence. 

3. Comment: Page 3-35, Fourth Paragraph: The text states, “The geometric average hydraulic 

conductivity . . is provided in Table 3-9.” However, Table 3-9 is a Summary of Groundwater 

Quality Parameters Collected During Purging and does not include the hydraulic conductivity as 

stated. The RFllRl Report should correct the text. 

Response: A table presenting the geometric average hydraulic conductivity would consist of 

only two values. As such, a table will not be provided. However, the geometric average hydraulic 

conductivity for shallow and deep surfrcial wells is stated within the referenced paragraph. The 

sentence referring to Table 3-9 will be deleted. (This response has changed since the 07/04/99 

version of the response to comments). 

4. Comment: Page 4-1, Third Paragraph: The text states, “Sample locations are shown in Figures 

3-2 and 3-3.” However, this statement should also include Figure 3-l which depicts the locations 

of monitoring wells that were sampled for groundwater. 

2’ 
-w 

Response: Agreed. 
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5. Comment: Page 4-3, Fifth Paragraph: The text refers to soil sample location PAI-03-SS-001. 

However, this nomenclature is derived from the laboratory sample identification number. 

According to text, tables, and figures previously presented in the RFVRI Report, the correct 

nomenclature for the soil sample location is PAI-03-SS-01. The RFI/RI Report should correct this 

discrepancy and apply this comment throughout the remainder of the document, 

Response: Agreed. 

--I”;: 

1114l99 - G-5 



Enclosure 2 

GENERAL COMMENTS 

1. Comment: Hazard quotients (HQs) were calculated in the food chain model using maximum 

detected values and mean values from the sampling locations at SWMU 3. Mean values, 

however, are not reported in the text until Table 7-17 which is after the food chain modeling HQs 

are calculated. Presenting the data after they are used jn previous tables can be somewhat 

confusing to the reader and disrupts the flow of the document. Mean values should be reported 

before the food chain modeling section where they are used to calculate NOAEL and LOAEL HQ 

values. 

Response: Mean surface soil concentrations are initially presented in Table 4-2 (Summary 

Statistics - Surface Soil) while mean sediment concentrations are initially presented in Table 4-6 

(Summary Statistics - Sediment). A statement will be added to Section 7 of the text to refer the 

reader to these tables. 

2. Comment: Food chain modeling calculations are presented in Appendix F-3. However, 

calculations are presented for only four of the receptions used in the food chain model. It is 

unclear as to why calculations for all of the receptors are not presented in Appendix F-3. These 

calculations are necessary to review the results of the food chain model and presenting them 

would help to determine the source of any discrepancies found in the modeling results. 

Calculations for all of the receptors included in the food chain. model should be presented in 

Appendix F-3. 

Response: Food chain modeling calculations were presented using maximum and mean 

concentrations for only one terrestrial receptor and one avian receptor. All representative 

receptors fall within one of these two categories. Calculations for all representative receptors will 

be added, as requested, to Appendix F-3. 

3. Comment: The “Occurrence, Distribution, and Selection of COPCs” tables (Tables 6-2 through 

6-7) do not include a note at the bottom of the table to indicate that shaded contaminants on the 

table have been selected as COPCs at the site. A note should be included on each of the tables 

for clarity. 

1 l/4/99 
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4. Comment: Throughout the document, it appears that the chromium concentrations detected in 

site media are evaluated using the RBCs for trivalent chromium. As a conservative measure, the 

RBCs for hexavalent chromium should be used. 

Response: Hexavalent chromium analysis was specifically conducted at the site to evaluate the 

potential presence of this chemical and was not found to be present. As a result, the use of 

hexavalent chromium RBC for screening would not be technically appropriate. This issue is 

noted in the text on page 6-6. The Navy proposes no changes under this comment. 

SPECIFIC COMMENTS 

/--, 

1. Comment: Section 3.2.5, Page 3-21. Section 3.2.5 discusses the sediment sampling that was 

performed at SWMU-3. It is stated that a total of 22 sediment samples (PAI-03-SD-09-01) 

through PAI-03-SD-28-01, PAI-O&SP12-02, and one duplicate sample) were collected during 

the field investigation. However, it is stated in the Section 3.2.4 that only 21 surface water 

samples were taken at the site. Typically, sediment and surface water samples are co-located 

and sediment samples are taken along with surface water samples. It is unclear why an extra 

sediment sample (PAI-O3-SD-12-02) was taken at this site without a corresponding surface water 

sample. The reason for this extra sediment sample should be discussed in Section 3.2.5. 

Response: An extra sediment sample was collected at the site to determine the vertical 

distribution of chemicals in the sediments, (i.e., PAI-03-SD-12-02 was collected 6 inches below 

PAI-03-SD-12-01). Both samples correspond to surface water location PAI-03-SW-12. This data 

is presented in Table 3-6. 

2. Comment: Section 4.0, Page 4-1. ‘The fourth sentence of the fourth paragraph on page 4-l 

states that samples were collected at remote and relatively pristine areas on Pickney and Parris 

Island and that these samples were used as background samples. However, this is all the 

information provided regarding background sampling locations. A better description of the 

background locations and a map showing the precise sampling locations should be provided in 

this section. 

Response: Agreed. This information is being prepared for inclusion in each of the RI reports. 

We propose to add the information to Appendix A. 
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3. Comment: Table 66, Page 6-19. The table presents a comparison of.the 1991 fish data with 

USFDA Action Levels and EPA Region III RBCs. The table does not include any units. The units 

should be included on this table. 

Response: Agreed. The units ugkg will be added. 

4. Comment: Table 6-7, Page 6-21. The table presents a comparison of calculated fish tissue 

concentrations from 1998 with USFDA Action Levels and EPA Region III RBCs. The units for the 

data are not included on the table. The units should be presented on the table. 

Response: Agreed. The units mg/kg will be added. 

5. Comment: Table 6-7, Page 6-21. The EPA Region III RBC that is used in the evaluation of 

mercury is for mercuric chloride. However, this information is not presented in the table’s 

endnotes. This information should be added to the table. 

Response: The correct RBC for ingestion of fish should be based on methyl mercury. Table 6-7 

will be revised with the proper value and a footnote will be added indicating the mercury is 

evaluated as methyl mercury. 

6. Comment: Figure 6-2, Page 6-27. The figure presents a human health conceptual site model 

for the site. Table 6-9 provides a summary of the potential exposure pathways at Site 3. The 

table indicates that the adult recreational user will be qualitatively evaluated. However, Figure 6- 

2 does not indicate that this is a complete exposure pathway. The figure should be corrected. 

Response: Agreed. Figure 6-9 will be revised as requested. 

7. Comment: Section 6.2.4, Page 6-31. This section provides a description of the potential 

receptors at Site 3. Information should be provided in the text that distinguishes the full-time 

maintenance worker from the military personnel receptor that is indicated on the conceptual site 

model for the site. 

Response: Agreed. The text will be revised as requested. 
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8. Comment: Section 7.2.3. Page 7-5. It is stated in this section that inhalation does not represent 

a significant exposure pathway because air contaminant concentrations are assumed to be quite 

low. Although it is agreed that this is more likely true, this statement needs to be substantiated. It 

should be briefly stated why air contaminant concentrations are assumed to be low. 

Response: The third paragraph of Section 7.6.3 (Uncertainty 

discusses why air contaminants are assumed to be low. 

in the Exposure Assessment) 

9. Comment: Figure 7-1, Page 7-7. Figure 7-l is the conceptual site model for ecological 

receptors at SWTvlU-3. It is stated in Section 7.2.5 that the protection of aquatic vegetation from 

the adverse effects of site-related contaminants on growth, survival, and reproduction is one of 

the assessment endpoints. However, aquatic vegetation is not one of the receptors listed in the 

conceptual site model. Figure 7-l should be changed to include aquatic vegetation as a potential 

receptor. 

Response: Figure 7-l will be revised as requested to include aquatic vegetation. 

10. Comment: Section 7.3.1, Page 7-9. It is stated in the first sentence of the third paragraph of this 

section that surface soil ESVs are not available from U.S. EPA Region IV. However, in a 

December 22, 1998 memo from Ted W. Simon, a toxicologist for the USEPA Region IV Office of 

Technical Services, new surface soil guidelines for Region IV are introduced. The surface soil 

screening values used in this ecological risk assessment are the same values presented in the 

memo. Nevertheless, the statement that surface soil ESVs are not available from U.S. EPA 

Region IV is inaccurate and should be changed. 

Response: Section 7.3 was initially drafted prior to receipt of Ted Simon’s memo. The statement 

in question will be revised as requested. 

11. Comment: Section 7.3.2, Page 7-10. Section 7.3.2 discusses the toxicity reference value (TRV) 

selection process presented in Tables 7-l and 7-2. The reference “U.S. EPA Environmental 

Response Team (ERT) reports” is cited several times in the TRV tables. However, a full citation 

is not provided for this reference in the reference section. Full citations should be provided for all 

materials cited the text and tables of this report. 

Response: The citation for the ERT reports will be added to the reference section. 
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12. Comment: Table 7-1, Page 7-12. The NOAEL and LOAEL derived TRVs for 4,4’-DDE [4,4’- 

DDD] is stated as being 0.8 mg/kgIday and 4 mglkglday, respectively. These are also the TRV 

values presented for 4,4’-DDT. However, when referring to Sample et al (1996) NOAEL and 

LOAEL values for 4,4’-DDE [4,4’-DDD] are not presented. It is therefore assumed that 4,4’-DDT 

was used as a surrogate for 4,4’-DDE [4,4’-DDD] in this table. All surrogates should be noted in 

the footnotes of the table. 

Response: A footnote will be added to Table 7-1 indicating that 4,4’-DDT was used as a 

surrogate for 4,4’-DDD. 

13. Comment: Table 7-2, Page 7-15. The NOAEL and LOAEL derived TRVs for Aroclor-1260 are 

the same as the TRV values for Aroclor-1254. Since data for Aroclor-1254 is in Sample et al 

(1996) and Aroclor-1260 data is not presented, it is assumed that Aroclor-1254 was used as a 

surrogate for Aroclor-1260 in this table. All surrogates should be noted in the footnotes of the 

table. 

It also seems that alpha-chlordane is used as a surrogate for gamma chlordane since the TRV 

values are also the same. Again, all surrogates should be noted in the footnotes of the table. 

Response: Footnotes in Tabfe 7-l will be revised as requested. 

14. Comment: Table 7-3, Page 7-18. Table ‘7-3 presents the exposure parameters for the 

ecological receptors used in the food chain modeling. Values of 4.3 g/day and 214 g/day are 

presented as food ingestion rates for the cotton mouse and the raccoon, respectively. During the 

review of Table 7-3 it was determined that these values were derived using the rodent and 

mammal food ingestion equations presented in the Exposure Factors Handbook (EPA, 1993). 

Footnotes should be provided for these two values stating that food ingestion equations were 

used to derive these values. 

A value of 2.4 acres is presented as the home range for the short-tailed shrew based on data 

from the Exposure Factors Handbook (EPA, 1993). According to the Handbook, the mean home 

range of the short-tailed shrew is 0.39 hectares which can be converted to 0.96 acres. This 

discrepancy should be addressed. 

As Table 7-3 is currently presented, all of the exposure factors for the mummichog and red drum 

were taken from the Exposure Factors Handbook (EPA, 1993) except for the mummichog body 

weight value. Exposure parameters for fish are not included in the Exposure Factors Handbook 

lli4l99 G-10 



(EPA, 1993). Any exposure factors that were not taken from the Handbook should have the 

appropriate footnote that cites where that specific value was obtained. 

Response: The requested information is provided in the final paragraph of Section 7.4.2.1. A 

footnote will be added to table 7-3 referring the reader to that section. 

The source of the shrew’s home range (2.4 acres) was mistakenly shown as EPA (1993). The 

proper citation is Cothran et al. (1991); the full citation is in the reference section. The value 

presented by Cothran et al. (1991) was based on a study in several habitats in South Carolina, 

while the value in the Exposure Factors Handbook (EPA, 1993) was based on a study in a 

tamarack bog in Manitoba. Thus, the value provided by Cothran et al. (1991) is more appropriate 

for Site 3 than the EPA (1993) value. 

Exposure factors for the mummichog and red drum were inadvertently cited as EPA (1993). As 

requested, footnotes will be added to Table 7-3 that properly cite the indicated values. 

15. Comment: Appendix F-l, Table F-l, Page F-l. Table F-l presents bioaccumulation factors, 

bioconcentration factors, and biota sediment accumulation factors for use in the food chain 

modeling calculations. Average values from Beyer (1990) are presented for the terrestrial 

invertebrate BAFs for many of the SVOCs. It is unclear why average values are used when 

individual BAFs are available in Beyer (1990). Average values should be used only when 

individual values are unavailable. Table F-l should be corrected as appropriate. 

Response: Table F-l and resultant food chain modeling will be revised as requested. 

16. Comment: Appendix F-6, Page F-34. Appendix F-6 presents the aquatic food chain model 

using mean concentrations and area use factors. It is stated in the second paragraph on page F- 

34 that area use factors were calculated by dividing the assumed home range by the size of the 

potentially impacted foraging area. This sentence is backwards. The area use factor is 

calculated by dividing the impacted foraging area by the assumed home range. The calculations 

in this section are correct, it is only this sentence that is incorrect. This sentence should be 

changed to state the correct method of calculating area use factors. 

Response: The sentence will be revised as requested. 
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SCDHEC Comments on Draft SitelSWMU 3 RI Report for MCRD Parris Island date March 1999. 

1. Comment: Title, identify if this document is in draft or final version. 

pesponse: Agreed. In the future, the cover of the draft documents will be stamped draft. Final 

documents will have a green cover and not be stamped. 

2. Comment: Page 3-17, Section 3.2.4, 2nd paragraph, Provide justification for the location of the 

three (3) surface water samples analyzed for hexavalent chromium. 

Response: The following statement will be added. “The three hexavalent chromium samples were 

collected from across the site at representative locations.” 

3. Comment: Page 3-21, Section 3.2.5,2nd paragraph, Provide justification for the location of the three 

(3) sediment samples analyzed for hexavalent chromium. 

Response: The following statement will be added. “The three hexavalent chromium samples were 

collected from across the site at representative locations.” 

4. Comment: Page 3-25, Section 3.2.6, End of paragraph, Provide justification for the location of the 

three (3) soil samples analyzed for hexavalent chromium. 

Response: The following statement will be added. “The three hexavalent chromium samples were 

collected from across the site at representative locations” 

5. Comment: Page 3-25, Section 3.2.7, 2nd paragraph, Discuss why the groundwater sample from 

IL&V-02 was the only sample analyzed for Appendix IX constituents. 

Response: The following statement will be added. “Appendix IX analysis was conducted at one 

groundwater monitoring well to satisfy SCHEC requirements under the state RCRA program. 

6. Comment: Page 3-29, Section 3.2.12, Holding Times, Explain why holding times for hexavalent 

chromium and cyanide were exceeded. 

Response: As indicated on Page 3-29, the reason for the hexavalent chromium holding time 

exceedance was late delivery time of the sample to the laboratory. Since the holding time for 
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hexavalent chromium is only 24 hours, sample collection and federal express delivery times become 

very critical and minor holding time exceedances occur periodically. Also, this exceedance only 

effected the source water samples and none of the environmental samples. 

For the cyanide, the following statement will be added. “The holding time variance resulted from 

delayed shipment of samples (because of weekend collection of sample in restricted areas) and late 

analysis at the laboratory.” 

7. Comment: Table 4-1, The detection of organics in the background samples may be an indication 

that these sample locations have been impacted by waste management activities. It is possible that 

additional background samples will be necessary in order to determine true background conditions. 

Additionally, organic concentrations must be compared to RBCs rather than background 

concentrations. 

Response: The background sample locations were selected based on the absence of waste 

management activities in or near these areas. Also, it is not unwmmon for trace levels of organics 

like those detected in the background samples to be found in any sample. Several of the parameters 

represent common laboratory artifacts that were rejected from other similar samples. The other 

organic parameters are likely present because of non-waste management related anthropogenic 

sources carried to the sample locations by water and air. 

As stated at several partnering team meetings and as used in the report, the organic parameters are 

not referred to as background and all detected organics are compared to RBCs. 

8.. Comment: General, Please incorporate the applicable screening criteria (MCLs, RBCs, etc..) into 

all applicable tables (i.e. summary of statistics tables). 

Response: Screening criteria are commonly presented in RI reports in Section 4.0 for simple sites 

and criteria, (e.g. MCLs for fresh ground water potentially used as a drinking water source). 

However, because of the need to consider both human health and ecological screening values for 

this site, the screening criteria for Siie 3 is too complex to present for comparison in Section 4.0. As 

a result, the screening criteria are presented in detail in Sections 6 and 7, where it can be fully 

evaluated. 

9. Comment: Table 4-2, Please describe what is meant by the column heading “Range of Nondetects”. 
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-- Response: Agreed, the benzene row will be placed under the aromatic heading. 

Response: The range of nondetects is presented as an overview of the laboratory reported detection 

limits and can be used to indicate potential matrix interferences. Please note that the reported values 

are PQLs. For organics, actual detection limits ( MDLs) are generally a factor of 2 to 10 times less. 

10. Comment: Page 4-15, paragraph 5, Describe why the ecological screening was based solely upon 

filtered sample results. The resutts from the unfiltered samples seem to be more representative of 

actual site conditions from which receptors would be exposed to contaminated media. 

Response: The ecological screening was not based solely upon filtered sample results. As 

discussed in Section 7, filtered as well as unfiltered surface water data were used in the ecological 

risk assessment. For example, the ecological screening and resulting ecological COPC table for 

each detected analyte in surface water (Table 7-4) was based on the highest value from among the 

filtered and unfiltered data. 

Also, please note that surface water samples actually consist of surface water plus suspended 

sediments. During sampling activities, the field team attempts to eliminate/minimize the amount of 

sediment collected in the surface water samples, however no matter how careful, some sediment is 

generally incorporated into the sample. As a result, evaluation of surface water results (and in 

particular for low water soluble compounds) must address the possibility of overstating risk. 

Also, for ecological evaluations which consider both surface water and sediment data (such as the 

Site 3 evaluation), the filtered surface water results (inorganics only) are used for the water 

ingestion/adsorption component and the sediment results are used for sediment ingestion. Since 

organic samples are not filtered, the organic data must be used with caution, to avoid overstating 

risks. 

11. Comment: Page 4-16, Section 4.3.2,2nd paragraph, 2nd sentence, The second reference to “1998” 

must be changed to “1988”. 

Response: Agreed. 

12. Common: Table 5-1, Benzene is not a ketone. As such, benzene should be listed as a monocyclic 

aromatic compound. 
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13. Comment: Table 6-2, There are no footnotes indicating the meaning of values greater than 7 

contained within parentheses. Additionally, mercury does not have an associated risk-based 

concentration (RBC) in the latest version of the RBC table dated 4/V/99. However, Table 6-2 

includes an EPA Region III Screening value. Please state the source of this screening value. 

Response: The footnotes were inadvertently omitted on this table and in Appendix E. The footnotes 

will be added to these tables. In regard to mercury, the RBC for mercuric chloride was used for the 

soil, sediment, and groundwater and the RBC for methyl mercury was used for fish tissue. 

14. Comment: Table 64, Phenanthrene can not be eliminated as a COPC based on the fact that no 

toxicity data exists for this compound. A surrogate compound must be used, along with justification 

for the selection of the surrogate, to estimate the risk associated with phenanthrene present in the 

surface water. 

Response: The rationale for contaminant deletion for phenanthracene in Table 6-4 will be replaced 

with BSL (below screening level). Naphthalene was selected as a surrogate for phenanthracene 

because of its similar chemical structure. 

15. Comment: Table 6-8, Table 6-8 must be revised in accordance with comment 14. 

Response: Beyond the response to comment 14, no further revisions are planned for Table 6-8. 

16. Comment: Figure 6-2 and appropriate section of the HHRA, The adolescent recreational user should 

be included in the conceptual site model and addressed throughout the human health risk 

assessment. It is entirely possible for military personnel stationed on-base to bring children to the 

area as a source of recreation (i.e. fishing). Therefore, the inclusion of the adolescent recreational 

user is appropriate. 

Response: Although children are present at the site periodically for fishing, they are limited to two 

fishing piers that isolates them from physical contact with the soils and sediments. In addition, 

warning signs and the presence of alligators effectively prevent significant contact with water and 

sediments. The presence of an active road severely similarly restricts access to site soils. 

In addition, two human health risk scenarios were evaluated, one for the maintenance worker and one 

for the construction worker. These exposure scenarios are more conservative than the recreational 

scenario. 
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17. Comment: Page 6-31, Section 6.2.4; Table 6-9 and Figure 6-2, Recreational users (adult and 

adolescent) fishing from SWMU 3 may be exposed to surficial soils and sediments. Therefore, this 

exposure route should be evaluated in the HHRA. 

Response: Although recreational usersare present at the site periodically for fishing, they are limited 

to two fishing piers that isolates them from physical contact with the soils and sediments. In addition, 

warning signs and the presence of alligators effectively prevent significant contact with water and 

sediments. The presence of an active road severely similarly restricts access to site soils. 

In addition, two human health risk scenarios were evaluated, one for the maintenance worker and one 

for the construction worker. These exposure scenarios are more conservative than the recreational 

scenario. To help clarify this position, the following statement will be added. 

“Cancer risks and hazard indices for construction workers and maintenance workers were within the 

USEPA acceptable levels. As a result, potential risks to other receptor groups with lower exposure 

frequencies (e.g. recreational users), would also be within acceptable levels.” 

18. Comment: Table 6-9, Figure 6-2, Regardless of the access control presently in place at Parns 

Island, it is possible for trespassers to enter the site on days for which a graduation ceremony is 

taking place. As access to the site is easily obtained during these times, the exposure of trespassers 

to surface soils, sediment, and surface water at’SWfvlU 3 should be assessed in the HHRA. 

Response: The exposure would be minimal compared to the scenarios evaluated. Individuals 

accessing Site 3 under this scenario would possibly be exposed to site media for only 1 to 2 hours 

per lifetime. 

19. Comment: Table 6-9, The human health risk assessment must evaluate the future land use 

scenario. There exists the possibility that Parris Island will cease to be a training site for marine corps 

recruits in the future and may become a residential area, during which time there will be absolutely 

no access restriction. Consequently, this scenario must be evaluated in the HHRA. 

Response: Because the causeway will be managed as a landfill under all future scenarios, 

access/use restrictions preventing residential use of the site will be maintained. As a result, there 

is no need to evaluate a residential scenario for this site. In addition, the physical attributes of the 

site consisting of an active roadway with narrow strips of land on either side effectively prohibit the 
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ability to construct housing and safely live in the area. 

20. Comment: Table 6-10, The EPC for iron in surface water should be 1 .lx105 ug/L based upon 

maximum concentration presented in Table 6-4 

Response: Agreed. This value will be added. Exposure to iron in surface waters was evaluated in 

the human health risk assessment. 

21. Comment: General, Include units in all tables. 

Response: Each of the tables will be reviewed, and if units are missing, they will be added. 

22. Comment: Page 6-66, Section 6.5.2.1, Residential future land use must be assessed in the HHRA. 

The possibility that Parris Island will no longer be utilized as a training site in the future must be 

considered when conducting the HHRA. 

Response: Although portions of Parris Island may be considered for residential use in the future, 

the causeway, because it is a landfill and an active road, could not be considered as such. 

23. Comment: Page 6-65, Section 6.5.1.5, Provide the rationale for the use of napthalene as a surrogate 

for acenapthalene, benzo(g,h,i)perylene, and phenanthrene. 

Response: The following statement will be added. “Naphthalene was used as a surrogate for these 

chemicals because of their similar chemical structure.” 

24. Comment: Page 6-30, It is stated on several occasions that exposure to sediment and surface water 

are expected to be minimal due to the presence of alligators in the area. The Department agrees 

provided that signs are posted to alert workers and recreational users of the presence of alligators. 

Otherwise, more significant exposure to both surface water and sediment should be assessed for all 

potential receptors. 

Response: There are a series of signs posted at normal access points in the area to warn of the 

presence of alligators. 

25. Comment: Page 7-3, 1st full paragraph, Provide justification for the statement “The use of the site 

by larger mammals is probably minimal.” 
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Response: The sentence in question will be revised as follows: “Based on the existence of only 

marginal terrestrial wildlife habitat, and the absence of evidence such as tracks and scat, the use of 

the site by larger mammals is p&ably minimal.” 

26. Comment: Page 7-6, 1st full paragraph, Amphibians and reptiles should be included in the 

ecological risk assessment as potential receptors. It was previously stated that alligators tend to 

inhabit the area; therefore, it would seem reasonable to include them as receptors. 

Response: The paragraph in question is describing assessment endpoints. mile it is true that some 

amphibians and reptiles undoubtedly utilize the site, toxicity data for amphibians and reptiles are 

sparse, precluding their usefulness as assessment endpoints. 

27. Comment: Section 7.3.10, Describe what criteria is used to determine potential risk to ecological 

receptors should NOAELs and LOAELs not be available for specific constituents. 

Response: When food ingestion NOAELs and LOAELs are not available for specific constituents, 

subsequent food chain modeling is not possible. In these situations, potential risks to ecological 

receptors can usually be assessed by the comparison of concentrations of contaminants to ecological 

screening values for surface water, sediment, and surface soil. If no toxicity data are available for 

a particular constituent, then potential ecological risks cannot be adequately assessed. 

SKB Comments 

Al.) Comment: General Comment: SCDHEC acknowledges EPA’s target risk range of 1 E-04 to 1 E- 

06; however, the department has selected to use the more conservative risk value of 1 E-06 in 

both residential and industrial scenarios. When risk falls above 1 E-06, the department may 

require corrective action. This risk management decision will be made on a site by site basis and 

will take into consideration various factors as well as the risk values. 

Response: Agree, this is the basis for conducting the RI/RF1 and FSICMS. The FSlCMS 

evaluates a range of options for remediation of sites, when risks exceed 1 E-06. 

- 
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M.1 Comment: Page EM, Paragraph 1: The text states that chlorobenzene was not detected in 

surface water or sediment samples indicating that migration from the fill area was not significant. 

This statement is based on various assumptions. Sampling events are a ‘snapshot” in time, and 

contaminant migration could occur in the future. Also, based on the complicated nature of 

groundwater flow and tidal influence, groundwater to surface water discharge could occur at 

locations that were not sampled during this investigation. The text should be revised to state that 

the migration is not significant at this time or during this investigation. 

Response: The referenced statements of “snapshot” and “at this time” are true for every 

sample collected whether they indicate the presence or absence of contamination. However, 

because of the length of time that the causeway has been present, it is unlikely that releases will 

increase beyond the current conditions. 

The surface water samples were wllected during a receding tide, which should result in 

conditions which are biased toward groundwater flowing into the surface water. Also, the surface 

water at the site flows through channels and some of the samples were collected from channels 

that represent broad areas of the causeway. 

A3.) Comment: Page 6-20, Table 6-6: Heptachlor epoxide in the crab was detected above the EPA -4 

Region Ill screening level of 0.35. Please revise the table and any text as necessary. 

Response: Agreed. Table 6-6 will be revised to show that heptachlor epoxide in the crab 

exceeded the EPA Region III RBC and the risk assessment will be revised accordingly. 

M.1 Comment: Page 6-21, Table 6-7: The average concentration of dibenzofuran in the fish tissue is 

listed as 0.279 which is greater than the maximum concentration of 0.136. Please revise the 

table as needed. 

Response: The average and maximum values for dibenzofutan listed in Table 6-7 are correct. The 

fish tissue values were calculated from sediment data. Dibenzofuran was detected in 1 of 21 

sediment samples at a concentration of 190 J ug/kg. The range of detection limits for dibenzofuran 

was 440 - 1600 ug/kg. One half the detection limit was used in the calculation of the average 

concentration. The average concentration is higher than the detected concentration of dibenzofuran 

because the detected concentration is less than one half the detection limit for all samples. 
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A5.) Comment: Page 6-27, Figure 6-2: Please explain in more detail why the child trespasser or 

recreation scenario is not included as a human receptor in the CSM. It seems possible that 

children could wme in contact with soil, sediment and surface water while on base for family 

functions such as graduation. 

Response: Agreed. Site 3 is part of the causeway which connects Horse Island and Pams Island. 

The residential area and parade grounds are not located in the vicinity of the causeway. The sides 

of the causeway are steep making direct contact with surface water and sediment difficult. In addition 

warnings are posted on the causeway prohibiting swimming/wadding in the surface water adjacent 

to the causeway due to the presence of alligators in the area. Fishing is possible at the causeway 

due to the presence of fishing platforms. The text will be revised as requested. 

A6.) Comment: Page 6-31, Paragraph 4: Please include and explain the selection of the exposure 

duration of 25 years for the maintenance worker as listed in table 6-16. 

Response: Agreed. The maintenance worker is assumed to be a civilian employee, consequently 

the EPA default value of 25 years was used for the exposure duration. The text will be revised as 

requested. 

A7.) Comment: Page 8-1, Paragraph 1: The text states that because of the presence of asphalt at the 

site, PAHs may or may not result from the disposal activities. Previous sections of the report 

indicate that the site is not covered with asphalt. Please clarify this statement. 

Response: Portions of the site are covered with asphalt. The text will be revised to clarify this 

position. 

A8.) Comment: Page 8-1, Paragraph 2.0: See comment 2. 

Response: See the response to comment 2. 

DCH Comments 

B1) Comment: Section 3.1, Deviations From The Work Plan, Second Bullet: This section explains that 

Monitoring Well PAI-03-MW-02(D) was not installed to the top of the Hawthorn Formation. Soil 

Boring PAI-O3-SB-OI was drilled to a depth of forty (40) feet below ground surface (bgs), but MW-02 

was installed only to twenty-eight (28) feet bgs. 
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There is no reasoning given that explains why the clay unit encountered from 28 to 40 feet was 

assumed not to be part of the Hawthorn Formation. Also, the statement that this clay layer “...would 

act as a confining unit... ” is presumptuous at this point. This clay layer was encountered in a single 

soil boring. The areal extent of this clay is not known. It is not known whether the top or bottom of 

this clay represents an unconformity, or whether or not the clay is competent and continuous. 

The text should be revised to discuss this clay unit further. This discussion should either contain valid 

arguments for the assumptions made, or the assumptions should be removed from the text. 

Response: Relative to the description of the clay layer encountered, the referenced statement will 

rnodifred as follows. “Based on the color, texture, and penetration resistance of the clay encountered 

from 28 to 36 feet bgs, this material is not believed to be part of the Hawthorn Formation. However, 

clay encountered from 36 to 40 feet bgs does correspond to characteristics of the Hawthorn 

Formation.” 

Relative to the clay layer, the following statement will be added: The clay layer, ” if continuous across 

the area”, would act.. . 
.- 

-4 

W Comment: Figure 34, Cross Section A-A’: This cross section does not provide an adequate 

characterization of the causeway landfill or the subsurface lithology. Given the shape and 

dimensions of this landfill, characterization should include cross sections perpendicular to Line A-A 

in a couple of locations across the 4,000 foot length of the landfill. The known subsurface lithology 

should be included in these cross sections (even if it is only inferred), and the relationship(s) to the 

lithology encountered during this investigation should be discussed in the text. 

Response: Transverse cross sections were not developed for the RI because only one data point 

is available in that direction. However, the requested cross sections are being developed for the FS 

to illustrate lithology, waste thicknesses, bank slopes, and eventually cap dimensions. 

B3) Comment: Section 3.3, Site-Specific Geology: This section incorrectly states that the location of 

Cross Section A-A is shown on Figure 3-2. Point of fact, the location of Cross-Section A-A is not 

depicted on any figures. Please revise to include this cross section on the appropriate figure, as well 

as any other cross sections created in response to comment 2. 

Response: Location marks will be added to Figure 3-1. d 
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W Comment: Table 4-1, Summary of Background Concentrations: a) The footnote for this table 

specifies that “for non detected chemicals, W the detection limit was used.” The table, however, 

shows blank spaces for some of the inorganic constituents. These blank spaces indicate a non 

detect result and should therefore be completed by using % the detection limit for that particular 

constituent. Please revise the table. 

Response: The footnote at the bottom of the table will be revised as follows. 

“For chemicals in which at least one detection was noted, the average was calculated using % the 

detection limit for non detected chemicals.” 

“Blank: indicates that the chemical was not detected in any sample, and therefore an average could 

not be calculated.” 

B4b) Comment: The inorganic constituents listed in this table do not compare to the background inorganic 

constituents listed in Appendix C. Please review and revise the appropriate list(s) accordingly. 

Response: The parameters listed in Table 4-l correspond to those that one detected at least once 

in the background data set. To clarify this difference, the following footnote will be added to Table 

4-1. 

“Chemicals not detected in the background data set were not presented in this table. They include 

antimony, silver, and most organic compounds. ” 

B5) Comment: Table 44, Summary Statistics - Surface Water: This table indicates that the background 

inorganics investigation yielded “Non-Detects” (ND) for Antimony, Beryllium, Cadmium, Cobalt, Lead, 

Mercury, Nickel, and Silver. If the analytical results are ND, then it must be assumed that the 

background level is zero. Since all of the inorganic constituents listed above showed positive 

detections, the last column on Table 44 should be revised to show background exceedence for said 

inorganic constituents. Please revise the table. 

Response: Although we do not agree that a non detect equates to zero, we do agree that the “NA”‘s 

for inorganics can be changed to “yes”. For consistency, this same change will be made to Tables 

4-2,4-3, and 4-6. 
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w Comment: Table 4-6, Summary Statistics - Sediment Same as comment 4, except that the inorganic 

constituents in question are Antimony, Selenium, Silver, and Cyanide. 

87) 

Response: Agreed. 

Comment: Section 8.0, Conclusions and Recommendations, Part 13.0: This recommendation 

indicates the presumption that sediment contamination has be defined. On the contrary, sediment 

contamination has not yet been defined. The sediment sampling frequency, locations, and results 

are not sufficient to define nature and extent of contamination at SWTvlU-3. SWMU-3 has impacted 

the sediments in the salt marsh surrounding Ribbon Creek, as well as the sediments in the partially 

impounded water at the head of Ribbon Creek (unnamed impoundment). Further investigation is 

necessary in order to define areal extent of the sediment contamination. The Tier I team should 

discuss this issue further. 

Response: The conclusion is that there is sufficient data to proceed to a feasibility study/corrective 

measure study not that contamination has been completely delineated. Once remedial goal options 

are developed and a remedy is selected, then additional delineation may be required as part of 

design and remediation activities. 

w Comment: Appendix A, Chain Of Custody Form, page A-20: The remarks section states that 

“...purge and sample water very frothy-attempt to reduce bubbles in VOCs for the most part 

unsuccessful for GW-OI.” This observation, and the unsuccessful attempt to stop it, should be 

discussed in the nonconformances section of this document. The result of this is that the VOCs 

results for MW-01 are suspect (probably biased low). This well should be resampled. 

Response: The nonconformance section is for deviations from the work plan. The bubbles noted 

in the sample bottles are characteristic of the water and not sample technique. Also, resampling of 

the well would be expected to result in similar observations. 

W Comment: Appendix A, CHAIN OF CUSTODY Form, page A-21 : The remarks for MW-04 indicate 

the same effervescence as noted for the samples from MW-01 (see comment 8). As such, the VOCs 

results for this sample are also suspect (probably biased low). This well should be resampled. 

Response: . The bubbles noted in the sample bottles are characteristic of the water and not sample 

technique. As a result, resampling of the well would be expected to result in similar observations. 
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BIO) Comment: Appendix A-2, Soil Boring Logs: There is a discrepancy between the soil boring logs and 

the well completion logs. 

SB-01 is listed as abandoned, not converted into a monitoring well...soil log used for wells MW01, 

and MW-02. 

SB-02 is listed the soil log for MW-02. 

SE03 is listed as the soil log for MW-03. 

SB-04 is listed as the soil log for MW-04. 

The Monitoring Well Sheets in Appendix A-3 indicate a different monitoring well-to-borehole 

S&O1 is listed as the soil log for MW-01. 

SB-01 is also listed as the soil log for MW-02. 

SB-02 is listed as the soil log for MN-03. 

SB-03 is listed as the soil log for MW-04. 

According to the soil boring logs, MW-02 has two (2) soil boring logs. According to the Monitoring 

Well Sheets, MW-01 and MW-02 were constructed in the same borehole. Please review the daily 

logs, the soil boring logs, the Monitoring Well Sheets, or anything else that can resolve this 

discrepancy, and revise these two appendices accordingly. 

Response: Agreed, the sheets will be modified. . 

Bl 1) Comment: Appendix A-3, Well Installation Records: The Monitoring Well Sheets submitted in this 

appendix are missing information: 

I. Project name 

II. Project number 

Ill. Elevation 

IV. Driller’s certification number 

V. Casing elevations 

VI. Type of backfill below well 

Response: The forms will be revised to ensure this data is on all the sheets. 
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Bl 1 b) Comment: According to these records, the depth to the bottom of the screens is the same as the 

depth of the boreholes. Permanent Monitoring Wells should be constructed as follows: w 

I. 

II. 

III. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

The borehole drilled such that the diameter allows at least two (2) inches of annular space 

around the well casing. 

The base of the borehole extended one (1) foot beyond the depth of the well casing. 

This interval should be filled with filter pack. 

The casing set in place. 

The filter pack tremied until it extends two (2) feet above the screen. 

The filter pack settled with a surge block. 

The filter pack measured, and additional filter pack material installed so that the top of the 

filter pack extends 2 feet above the top of the screen. 

The bentonite seal tremied into place, tamped and measured to ensure at least two (2) feet 

of thickness, and allowed to hydrate per manufacturer’s directions. 

Bentonite grout tremied into place (terminating two feet below ground surface) and 

allowed to cure for twenty-four (24) hours. 

Pour the concrete pad that must extend at least six (6) inches below ground surface, install 

protective casing, and allow concrete to cure for twenty-four (24) hours. 

Install protective guard posts and identification plate. 

As they are reported on these forms, the monitoring wells were not property constructed due to the 

depths of the boreholes and the well screens. All of the other information listed above is explicatory. 

The extra detail has been given here to ensure that MCRD understands that all future permanent 

monitoring wells must be installed in this manner. 

The Tier I team should discuss this issue further so that the Division of Hydrogeology’s requirements 

and expectations can be made clear. 

Response: Except for location specific considerations, the monitoring wells were generally installed 

in accordance with the comment above. Future wells will be installed in accordance with the above 

procedure which deviates slightly from the approved work plan. 

Note that the depth of the screen relative to the bore hole is consistent with the approved work plan 

for the site and consists of 6 to 8 inches of sand below the well screening. A note will be added to 

the monitoring well construction sheets to clarify this bore hole/ well screen detail. 
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Bll) Comment: c) The Monitoring Well Sheets indicate that all four of the monitoring wells constructed 

for this RFI were installed as flush-mount wells. The approved work plan specifies that monitoring 

wells with above grade stick ups would be installed. These deviations from the approved work plan 

should be specified and explained in Section 3.1, Deviations From the Work Plan. 

In the future, MCRD should note that flush mount wells are a non-standard design and prior approval 

by the Department must be given and duly indicated in the monitoring well approval before said wells 

can be constructed. 

Response: The stickup and posts were not installed at Site 3 because they would have interfered 

with traffic flow. This discussion will be added to Section 3.1. 

B12) Comment: Appendix A-l 0, Groundwater Sample Log Sheets: a) According to these log sheets, 

MW-02 was not adequately purged prior to sampling. If the total depth of the well is 27.67 feet, and 

the static water level is 7.67 feet, one well volume is 3.26 gallons. The three well volume goal should 

be 9.78 gallons. The actual total volume purged is specified as 5 gallons or 1.5 well volumes. 

MW-03 also was not adequately purged. The total volume should have been 4.05 gallons but only 

2.84 gallons were actually purged. 

MW-04 also was not adequately purged. The total volume should have been 3.57 gallons but only 

2.5 gallons were actually purged. 

In the future, three full well volumes must be purged and the pH, specific conductance, temperature, 

and turbidity of the ground water removed during purging must be monitored until each parameter has 

stabilized before sampling takes place. The following table was taken from Section 7 of the USEPA 

Environmental Investigations Standard Operating Procedures and Quality Assurance Manual (EISOP- 

QAM, dated May 1996. This offers a quick reference for calculating the volume of water in a well 

given a specific casing diameter: 
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WELL CASING DIAMETER vs. VOLUME 

-w 

Rewonse: The wells were purged in accordance with the approved work plan. The purging included 

allowing the pH, specific conductance, temperature, and turbidity to stabilize as reasonable for wells 

near a freshwater/saline boundary. Under the low flow sampling technique, there is no requirement 

for three well casing volumes to be purged prior to sampling. In fact one of the listed advantages of 

low flow sampling is that it minimizes the amount of IDW generated. Well volume calculations are 

based on the saturated well screen. A note will be added to the log sheets to clarify this. If the state 

would like three well volumes to be purged prior to sampling, then the work plan can be modified. 

B13) Comment: Appendix C, Analytical Data: This appendix should include the analytical results as they 

were submitted by the laboratory. The “raw data” analytical results sheets provide more information 

than just the results. This information is used to verify detection limits, analysis dates, laboratory 

sample identification, etc. Please revise this appendix to include these data sets. 

Response: The pages requested would represent hundreds of sheets of unvalidated data. As a 

result, it is the Navy’s policy not to include the raw data in the reports. If requested, a copy of the raw 

data sheets can be forwarded to the state. 

B14) Comment: The Division of Hydrogeology has reviewed comments generated by the USEPA (Letter: 

Lapierre to Battaglini, dated 14 May 1999) and agrees with the comments. 

Response: Acknowledged. 
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B15) Comment: The Division of Hydrogeology has reviewed comments generated by the SCDNR (Letter: 

Duncan to Brayack, dated 25 May 1999) and agrees with the comments. 

02/09/00 

Acknowledged. Resraonse: 
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SCDHEC Comments on Draft Site/SWMU 3 RI Report for MCRD Parris Island dated January 27, 2000. 

Reviewer: J. Stamps, Engineer Associate 
Corrective Action Engineering Section 
Division of Hazardous and Infectious Waste Management 

1. Comment: General 

Typically, the Department is accustomed to reviewing the Remedial Goal Options (RGOs) for Constituents 

Of Concern (COCs) near the conclusion of the Baseline Human Health Risk Assessment (BHHRA). For 

future reference, please incorporate a refined list of COCs and their respective RGOs into the BHHRA. 

This information may be repeated in the CMS if desired. 

Response: 

RGOs and chemicals of concern (COCs) are added to the BHHRA on a case by case basis. Since Site 

3 remediation is being driven primarily by ecological concerns, it was decided not to include these items 

in the RI/RF1 report and instead include in the FS/CMS report. In the future, RGOs and COCs can be 

included in the RI/RF1 as requested. 

2. Comment: General 

Approval of this document is contingent upon adequate responses to the comments from the Division of 

Hydrogeology. 

Response: 

Acknowledged. 
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Reviewer: Donald C. Hargrove, Hydrogeologist 
Hazardous Waste Section 
Division of Hydrogeology 
Bureau of Land and Waste Management 

The Division of Hydrogeology found the responses to comments, and their incorporation into the revised 

report, acceptable with the exception of the comments contained herein. These comments should be 

addressed, and replacement pages submitted for review prior, to approval of this document. 

Comment: 

B7) Response accepted with the stipulation that further sampling must be an integral part of the remedial 

design process. 

Resoonse: The Navy acknowledges this comment. 

Comment: 

Bll) Appendix A-3, Well Installation Records: 

c) The Monitoring Well Sheets indicate that all four of the monitoring wells constructed for this RFI 

were installed as flush-mount wells. The approved work plan specifies that monitoring wells with 

above grade stick ups would be installed. These deviations from the approved work plan should be 

specified and explained in Section 3.1, Deviations From the Work Plan. 

In the future, MCRD should note that flush mount wells are a non-standard design and prior approval 

by the Department must be given and duly indicated in the monitoring well approval before said wells 

can be constructed. 

Response: The stickup and posts were not installed at Site 3 because they would have 

interfered with traffic flow. This discussion will be added to Section 3.1. 

This response does not answer the comment. The Division of Hydrogeology understands that certain 

circumstances require the use of flush-mount wells, and agrees that SWMU 3 fits those 

circumstances. However, the problem is that the work plan specifies that all the wells at SWMU 3 

would be installed with stickups and guard posts. The concerns here are that: 

1) This is a deviation from the work plan that has not been adequately documented: 

2) In order for a monitoring well approval to be written that specifically allows for flush-mount 
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construction (a non standard design in South Carolina), it must be clearly specified in the 

work plan or monitoring well approval request. 

Please revise the report to indicate that the flush-mount installation was a deviation from the approved 

work plan. It should also be acknowledged that when warranted, MCRD will specifically request 

monitoring well approvals that allow for the installation of flush-mount wells. 

Please also note that the respbnse to comment section incorrectly lists this as comment B12-c and 

revise accordingly. 

Response: 

As discussed on February 2, 2000, this deviation is presented in Section 3.1, “Deviations from the 

Work Plan.” 

It is acknowledged that when warranted, MCRD will specifically request monitoring well approvals that 

allow for the installation of flush-mount wells. 

Additionally, this response to comment will be correctly renumbered and reissued. 

Comment: 

B12) Appendix A-l 0, Groundwater Sample Log Sheets: 

This comment is incorrectly listed as comment 813 in the response to comments. Please revise 

accordingly. 

02/09/00 

Response: 

This response to comment will be correctly renumbered and reissued. 
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NOAA Comments 

Recommendation: Revise the RI to make the ERA consistent with Navy policy and EPA 

guidance. The recently announced (4/99) Navy policy directs activities to tier EPA’s 8-step 

process when conducting ecological risk assessments (ERA@. The policy encourages on-going 

ERAs to “repackage” existing information into the 3-tiered, 8-step process. This policy also 

encourages the use and documentation of Scientific-Management Decision Points ( SMDPs). 

Therefore, NOAA suggests the Site 3 ERA be “repackaged” to contain, at a minimum, the 

following elements. 

l ERA Steps 1 and 2 (EPA) = Tier 1 (Navy); i.e., “Clean screen” for abiotic media plus simple, 

highly conservative food web models 

l ERA Step 2 SMDP representing Parris Island team wnsensus 

l Navy Step 3a: COPC refinement 

l Navy Step 3a SMDP representing Parris Island team wnsensus 

l Subsequent steps of Tier 2 (Navy) as appropriate 

Per EPA (1997) guidance, the Site 3 ERA should clearly identify threshold effects levels for each 

assessment endpoint. Use these levels to refine RAOs during the FS. 

Response: The RI report was drafted prior to the Department of the Navy ecorisk memorandum 

of April 1999. The report will be revised so that the format of the ecological risk assessment 

follows the 3-tiered, 8-step process. 

Measurement endpoints serve as surrogates for assessment endpoints, since they are more 

easily quantified than assessment endpoints. Wrth this in mind, it is assumed that the term 

“assessment endpoint” should be replaced with “measurement endpoint” in the reviewer’s 

comment. The final paragraph of Section 7.2.5 identifies threshold effects levels for each 

measurement endpoint. 
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1. Comment: Representativeness of Sediment Samples. Grain size results for a subset of 

samples indicate Site 3 samples are 70%-90% sand (Appendix A-5). These samples, therefore, 

were probably not taken from depositional areas as recommended by NOAA in comments on the 

Site 3 WP. Data from these sandy sediments areas may not be adequate for estimating 

ecological risks at Site 3. This uncertainty should be thoroughly discussed. 

Provide a table in Chapter 7.0 reporting grain size and percent total organic carbon for all 

sediment samples. 

Response: The sediments were taken from areas near the causeway to evaluate potential 

contamination near the source. As presented in the work plan and as indicated by NOAA 

comments on the Site 3 WP, the samples were “biased” toward depositional areas. The samples 

collected were representative of the sediments adjacent to the causeway, which in general are 

more sandy on the pond side of the causeway and in channels on the Marsh Side than in the tidal 

flats. Higher levels of silt and clays were noted in samples from the tidal flats. 

Because of the shallow depth of the pond and active flow patterns in the channels, sandy rather 

than silty sediments are present to a greater extent than is normally associated with depositional 

areas. However, the sample locations selected are representative of the sediments at the site, 

with a bias toward contamination. 

The grain size and TOC data will be added to a-new table in Section 4.0. The data will be 

addressed in the uncertainity analysis. 

2a. Comment: Fish Food Web Models: It is unclear which fish models were used in 97.4.2 and how 

they were parameterized. Table 7-3 implies parameters are from EPA (1993) but this citation 

does not address fish. Provide examples of fish models in Chapter 7 or Appendix F-3. 

. 
-4 

Response: Exposure factors for the mummichog and red drum were inadvertently cited as EPA 

(1993) in Table 7-3. Footnotes will be added to table 7-3 that properly cite the indicated values. 

Calculations for all representative receptors will be added to Appendix F-3. 
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2b. Comment: Table 7-l 1 lacks any pesticide/PCB TRVs for fish. Use TRVs which are available in 

the scientific literature or the ,W (e.g., see WES database website previously provided by 

NOAA). 

Response: The WES database website provided by NOAA has been helpful in providing BSAFs 

and other toxicity information. However, we searched, but pesticide/PCB TRVs for fish have not 

been located in the WES website database nor in any other database. Please provide additional 

information so that we can located this data. 

2c. Comment: Mercury is a persistent bioaccumulative chemical in aquatic food webs. Provide a 

mercury BSAF in Table F-l for the fish model. 

Response: According to EPA (1997) BSAFs have not been generated for inorganic chemicals, 

and thus, predicted concentrations of mercury in fish tissue based on sediment concentrations 

cannot be generated for mercury and other inorganic chemicals. It was for this reason that a food 

chain modeling iteration was also conducted using surface water data. In this iteration, 

concentrations in fish were calculated by multiplying fish BCFs by surface water concentrations. 

The fish BCF for mercury was 3760 (see table F-l). Thus, the persistent bioaccumulative 

potential of mercury in aquatic food webs was assessed through its measured concentration in 

surface water. 

2d. Comment: Consider collecting biota (bivalves and red drum) on the pond side of the causeway 

to reduce uncertainty in the fish exposure models. These data would also reduce the uncertainty 

in the human health risk assessment where unacceptable risks due to PAHs, pesticides, PCBs 

and arsenic (Table 6-21) are reported based on modeled fish residues (96.1.2.6). 

Response: As discussed in Sections 7.4 and 7.5, biota, including red drum and bivalves were 

collected and from the pond side of the causeway in 1991, and analyzed for PAHs, pesticides, 
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PCBs, and mercury. The use and assessment of the resultant tissue concentrations is discussed 

in Section 7.5. As part of the remedial design, additional testing may be considered. 

3a. Comment: Determination of potential base-wide pesticide levels (Appendix F4) needs additional 

clarification. Provide a better explanation for why some sites were included and others excluded. 

Report pesticide levels at excluded sites as well as those currently included. Consider whether 

the 95% UCL is the most appropriate statistic considering low sample number and likely non- 

normal data distribution. Chapter 7.0 should explain how pesticide data in Appendix F-4 are used 

in the ERA. Consider using 1995 NOAA pesticide data for Port Royal Sound to provide 

perspective on wide-spread, low-level pesticide concentrations in the vicinity of Parris Island 

(NOAA Tech. Memo 123). 

Response: Discussion on which sites were included and excluded are presented in Table 1 of 

the appendix. As discussed during the May 17, 1999 teleconference 2 times the mean value will 

be used. Pesticide data for regional sediments will be added to the technical memorandum to 

further illustrate the wide spread nature of the pesticides in area sediments. 

The pesticide data in Appendix F-4 were used in the ERA only in a qualitative comparison of 

concentrations of DDT, DDE, and DDD to concentrations in Site 3 soils. This is discussed in the 

third paragraph of Section 7.5.7.4. The text will be revised to incorporate the changes being 

made to table 2 of Appendix F-4. 

3b. Comment: Provide a brief narrative for the six background locations as well as a location figure. 

Indicate in Table 4-l that these summary data represent detected analytes only. Report the 

rationale developed by the team for selecting background locations. Delete subjective language 

in Section 4.0 regarding the pristine nature of these locations. 

Response: Sample location maps for the background data set will be added to Appendix A. The 

title of Table 4-l will be revised to Summary of Detected Background Concentrations. The 

referenced sentence on page 4-l - “Inorganic background levels...” will be replaced as follows. 

“Inorganic background levels are based on samples collected from areas that are remote from the 

investigative sites and other waste management activities at Parris Island. For each background 

area, sample locations were visually located in the field to confirm the absence of waste 
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management activities and represent a range of undisturbed soils and sediment types. The two 

locations selected for background samples consist of Pickney Island and an undeveloped area on 

the southern portion of Parris Island, See Appendix A for sample locations. ” 

4. Comment: Chapter 4 Tag Maps, Figures 4-1,4-2,4-3,&l do not show all the exceedences of 

ecological screening values reported in Tables 7-4, 7-5, 7-6. Revise after “repackaging”. 

Response: The figures do show all exceedances of both background and ecological screening 

values. To clarify the procedure, text will be added to the discussion of each tag map that better 

defines which criteria is used. 

5. _Comment Chapter 8 Conclusions and Recommendations, Delete bullet 1 .O. ‘I... PAHs and 

pesticides may or may not result from waste disposal activities” is neither a conclusion nor a 

recommendation. The report contains no technical basis for evaluating the potential source(s) of 

PAHs and pesticides. 

Bullet 3.0 is misleading. Fluoranthene, mercury and silver were not the only surface water 

analytes exceeding ecological screening values. 

Bullet 4.0, last sentence, is a repeat of Bullet 1 .O and likewise should be deleted. 

Response: The Navy believes that the statement is important to clarify that the presence of 

PAHs and/or pesticides by themselves may not be an indication of site related contamination. 

The statement is not a stand alone conclusion, but rather a qualifier of the statement prior to it. 

The third bullet will be revised to read “Fluoranthene, mercury, and silver were detected in 

surface water at concentrations in excess of background and the most stringent.. . “. 

For the fourth bullet, again, the Navy believes that the statement is important to clarify that the 

PAHs and pesticides present may not be an indication of site related contamination. 

REFERENCES 

EPA (U.S. Environmental Protection Agency), 1997. The Incidence and Severity of Sediment 

Contamination in Surface Waters of the United States, Volume 1: National Sediment Quality 

Survey, Office of Science and Technology, Washington, D.C. EPA 823-R-07-006. 
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1. Comment: The statement on p. 2-25 that “. . .common blue mussels (Myths edulis). . live 

in the marshes in large numbers” is incorrect. This primarily northern species is found 

only infrequently in South Carolina, and should be deleted from the list of common marsh 

species. 

Response: The sentence will be revised as requested. 

2. Comment: On p. 2-26, the inclusion of “kihfish (Fundulus spp.)” among freshwater fishes 

is incorrect. Instead, “kikfish and mummichogs (Fundulus spp.)” should be included in 

the list of common saltwater marsh species on the previous page. 

Response: The sentence will be revised as requested. 

3. Comment: In Section 4.0, the inclusion of a map showing all six background locations 

would be helpful to the reader in interpreting the nature and extent of contamination at 

Site 3. Similarly, in Table 4-1, the inclusion of all parameters analyzed (including non- 

detects, along with detection limits), and some indication of which background 

concentrations exceeded ecological or human health screening criteria, would also be 

helpful. 

Response: We are currently planning on adding maps showing the background sample 

locations. We are planning to include them in Appendix A instead of in Section 4.0. 

A list of parameters and detection limits are presented in Appendix C. Please note that 

the detection limits presented are PQLs, with MDLs generally a factor of 2 to 10 less. 

This information is too detailed to present in the text of a report. 

As indicated by the complexity of similar comparisons in Section 6.0 and 7.0,: a 

comparison of background with screening criteria is difficult to conduct in a single table or 

set of tables. Also, there would be not benefit in comparing background results with 

screening levels. 

4. Comment: On p. 4-21 (and elsewhere in the document), it is suggested that the 

presence of asphalt at the surface may be responsible for the high levels of PAHs 

detected at station PAI-03-SD-022. If there is evidence to support this hypothesis (e.g., a 
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PAH “fingerprinr that is characteristic of asphalt, or the presence of identifiable asphalt 

fragments in the sample) this should be presented in the text. 

Response: The basis for the statement that asphalt is present is visual, i.e., one can see 

pieces of asphalt at the site. No fingerprinting was conducted. To help clarify this issue, 

the following statement will be added to Page 4-21. “Sample location PAI-03-SD-022 

was visually inspected in March 1999. Pieces. of asphalt ranging in size from sand to 

several inches in diameter were noted in the sediments and on the adjacent hillside. 

Asphalt is known to contain moderate concentrations of PAHs.” 

5. Comment: On p. 4-22, it is stated that “Barium, chromium, and lead were a// detected at 

higher concentrations in the sediments in 7998 than in samples collected in 7988”. No 

explanation is offered, however, for this apparent increase in sediment contamination 

over the ten-year period. It is unclear whether this is due to leaching, erosion, spatial 

variability, or some other factor. This should be discussed in the text. 

Response: The purpose of the text is to evaluate the use of the current data set with the 

historic data set in conducting human health and ecological risk assessments. The 

purpose was not to suggest that the concentration of these constituents in sediments 

increased over time. 

6. Comment: On p. 7-6, replace “birds that feed on aquatic organisms” with ‘@iscivorous 

birds” and replace “predatory birds” with “carnivorous birds” in the list of ecological 

receptor groups. Similarly, in order to maintain consistency in terminology throughout the 

document, replace “Predatory Bird” with “Carnivorous Binl” in Table 7-3, and replace 

“raptoflwith “avian camivore”on p. 7-20 (section 7.3.3.7, first sentence). 

Response: The suggested terms are synonomous with those in the existing text. 

Nevertheless, the terms will be revised as requested. 

7. Comment: On p. 76, “terrestrial and aquatic vegetation” are listed among the ecological 

receptor groups to be considered; however, only “terrestrial plants” are included among 

the receptors in the Conceptual Site Model (Figure 7-l) and neither terrestrial nor 

aquatic plants appear to be considered elsewhere in the document. This omission 

should be corrected. 
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Response: Figure 7-l will be revised as requested to include aquatic vegetation. As 

discussed in the final paragraph of Section 7.2.5, the assessment endpoint associated 

with terrestrial vegetation is surface soil screening levels, and the assessment endpoint 

associated with aquatic vegetation is surface water screening levels. Thus, terrestrial 

and aquatic vegetation are considered in the ecological risk assessment through the 

comparison of measured contaminant concentrations to surface soil and surface water 

screening levels, respectively. 

8. Comment: In Figure 7-1, under “Exposure Medium”, delete the “Direct Contact” box or 

replace with “Soil”. Under “Exposure Mechanism” for soil, replace “Dental Contact - 

Soil” with “Direct Contact”, to be consistent with the terminology used for sediments, and 

to be applicable to terrestrial plants. Finally, under “Receptors” for sediments and 

surface water, add “Aquatic Plants”, as described above. 

Response: The figure will be revised as requested. 

9. Comment: In Table 7-3 (p. 7-18) no literature citations are given for the exposure 

parameters listed for red drum (Sciaenops ocellatus), and no information on “home 

range” is given. The body weight listed (1400 g or 3.08 lb) is approximately equal to the 

average body weight of a two-year-old subadult red drum. According to Wenner (1992) 

over 94% of the food items in the stomachs in the stomachs of subadult red drum were 

crustaceans (mostly fiddlers crabs, mud crabs, blue crabs, and grass shrimp), and the 

other 6% were fishes (primarily mummichogs). This suggests that an assumed diet for 

exposure assessment would be 100% prey for red drum. Wenner (1992) also presents 

statistics that indicate the greatest number of red drum were recaptured within 1 mile of 

where they were tagged and released, suggesting a relatively small home range for this 

species. The exposure parameters for red drum should be revised in light of this 

information. 

Response: Exposure factors for the mummichog and red drum were inadvertently cited 

as EPA (1993) in Table 7-3. Footnotes will be added to table 7-3 that properly cite the 

indicated values. 

The identification of fish stomach contents usually consists of matter considered to be 

food items. In other words, a semi-liquid mass of ingested sediment is often not included 

in the results. This is the case in the Wenner (1992) data cited in the reviewer comment 

(Wenner, 1999). In view of the red drum’s well-known tendency to forage as a bottom 
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feeder (Manooch and Raver, 1964; Regan, 1995; Patillo et al, 1997) it is difficult to 

believe that its diet would not include a significant amount of sediment. The use of the 

value shown in table 7-3 (11 percent of diet consists of sediment) is a more conservative 

approach than assuming the absence of sediment ingestion. 

10. Comment: In Table 7-17 (p. 7-51) no ER-M values are given for 4,4’-DDE or 4,4’-DDT; 

however, there are ER-M values for “p,p’-DDE” and “Total DDT”, to which concentrations 

of these analytes are generally compared. These ER-M values should be listed in Table 

7-17. 

Response: The table will be revised as requested. 

11. Comment: On p. 7-57, it is stated that using a value of one-half the detection limit for 

those non-detected pesticides whose reported detection limits exceeded the Region IV 

Ecological Screening Values (ESVs) “contributes to a conservative assessment when the 

actual value may have been considerably less. ” This argument ignores the fact that the 

actual value could also have been wnsiderably more. The text should be revised to 

acknowledge this equally likely possibility. 

Response: The sentence fragment quoted by the reviewer should be considered in the 

context in which it was made. Specifically, the DDTR detection limits were less than 61 

pglkg in 16 of 21 sediment samples (see Appendix C-2). Therefore, although the actual 

values in the remaining 5 non-detected samples could have been greater than 70 pglkg, 

it seems more likely that the actual values were less than 70 pglkg. Nevertheless, the 

text will be revised to acknowledge the possibility that the individual values could have 

been greater than one-half the detection limit. 

12. Comment: On p. 7-62, it is stated that “the NOfLs and LOELs used in this assessment 

are based on laboratory studies that do not take into account mitigating or ameliorating 

physical and chemical conditions in the environment.” It should also be noted that 

laboratory studies frequently ignore “exacerbating” conditions as well, such as the 

possibility of synergistic effects of complex mixtures of chemicals, and altered sediment 

chemistry due to periodic hypoxia and resultant pH depression (even in estuarine 

waters). These possibilities should be acknowledged in the section on “uncertainty” as 

well. 

Response: The text will be revised as requested. 
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13. Comment: On p. 84 it is stated in conclusion 13.0 that “The sediment data is adequate 

to pmceed to a feasibility study/wmctive measures study”; however, the presence of 

elevated levels of several PAHs in the one sample taken at the northwest end of the 

causeway (including 5 exceedances of ER-L levels, and two exceedances of ER-M 

levels), suggests that some additional sampling may be required to adequately determine 

the nature and extent of any contamination in this area before a feasibility study is 

conducted. 

Response: We believe there is sufficient data to proceed to a feasibility study at this 

time. Additional delineation of contamination would likely be conducted during the 

remedial design/remedial action phase once the remedial goal options are selected. 

14. Comment: In appendix F-4 (Technical Memorandum), the method of determining 

acceptable background concentrations of pesticides should be changed from using the 

95’” percentile to using 2x the mean (as agreed in our conference call on 5/17). In 

addition, the pesticide concentrations detected at the three background locations on 

Parris Island (or half the detection limit for non-detects) should be included in the 

calculation of the mean (also as agreed in our conference call on 5117). The text and 

tables of the RFllRl should then be reviewed and modified to reflect any changes in the 

interpretation of the pesticide data as a result of the altered calculation of “background” 

concentrations. 

Response: Agreed. In addition, the calculation will include the recently obtained data 

from the picnic area samples. 
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