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APPENDIX A 

FIELD FORMS 

E A-l 
A-2 
A-3 
A-4 
A-5 
A-6 
A-7 
A-6 
A-9 
A-l 0 
A-l 1 
A-l 2 

A-l 3 

WELL PERMIT 
SOIL BORING LOGS 
WELL INSTALLATION RECORDS 
WELL DEVELOPMENT.RECORDS i 
GEOTECHNICAUECOLOGICAL DATA 
SUBSURFACE SOIL SAMPLE LOG SHEETS 
SURFACE WATER SAMPLE LOG SHEEETS 
SEDIMENT SAMPLE LOG SHEETS 
SOIL SAMPLE LOG SHEETS 
GROUNDWATER SAMPLE LOG SHEETS 
CHAIN OF CUSTODY RECORDS 
BACKGROUND SAMPLE DESCRIPTION, LOCATION 
AND SUPPORTING COLLECTION DATA 
MONITORING WELL INSTALLATION RECORD 





MONITORING WELL APPROVAL 

Approval is hereby granted to: Commanding Officer 
Department of the Navy * 
SOUTHNAVFACENGCOM 
ATTN: Art Sanford (Code 1862) 
2155 Eagle Drive 
N. Charleston, SC 29406 

Date of Issue: 6 May 1998 

Approval Number: HW-98-029 

Facility; Marine Corps Recruit Depot 
Parris Island, South Carolina 
Beaufort County 
SC6170022767 

For the installation of ten (10) permanent monitoring wells at SWMU-1 as follows: 

1) Five (5) shallow and five (5) deep permanent monitoring wells to be installed at the 
locations specified on Figure 7-4 (attached). 

2) 

3) 

The five shallow wells will be screened in the uppermost portion of the surficial aquifer. 

The five deep wells 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 
Caroiina. And that the certified well driller must be present during all phases of 
drilling, construction, and completion of these monitoring wells. 

2) That investigation derived waste including, but not necessarily limited to, drill 
cuttings, drilling 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 ENV IRONMENTAL CONTROL 

----..m “__.” .._ .._. __,C.L------~- 



. 

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

,q, 

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. 

. 

A minimum of (48) hours prior to initiation of drilling activities, provide notice to 
James White, District Hydrogeologist, at Low Country District EQC Office (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 R61-71. 

Approval granted by: Ml* 
Donald C. Hargrove, @ rogeologist 
Bureau of Land, and Waste Management 
South Carolina Department of Health and 
Environmental Control 

Attachment: Figure 7-4, Proposed Groundwater Sampling Locations 

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

I’ 
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0 EXISTING SURFICIAL AQUIFER MONITORING WELL 

8 PROPOSED SHALLOW SLJRFICIAL AQUIFER 
MONITORING WELL 

.o- gF[OSED DEEP SURFICIAL AQUIFER MONITORING 

h APPROXIMATE GROUNDWATER FLOW DIRECTION / 
SOURCE FILE CI~TAIN~ FROM MCRD PARRIS ISLAND. f: 

PROPOSED 
I’ 

GROUNDWATER SAMPLE LOCATIONS 
s1TE 1 - INCINERATOR LANDFILL 

SITE 41-FORMER INCINERATOR 
MCRD’. PARRIS ISLAND. SOUTH CAROLINA 

aa Brown 
- . 

‘IGURE 7-4 

& R ‘ironmental 
069703/p 7-13 CT0 0020 

n-3 . . _ - --.--- _ \. 





LOG OF BORING NO. PAI l-4 

20 

25 

30 

35 

40 

45 

Site 1 - Incinerator Landfill 
Marine Corps Recruit Depot 

Beaufort .County, South Carolina 

5s 
iI 
Comi 
Wate 

See Key for Terms and Symbols. 

tion Depth: 15.0’ 
!r F :irst Noticed: -- 

Date: February 23. 1997 
Depth to Water: -- 
Caved: -- 
Date: -- 

,ocation: See Plate B 

surface Elevation: 12.4’ 

MATERIAL DESCRIPTION 
FILL: SILTY SAND, dark brown 

- with gravel and rubble 

(3.5’ 
SILTY SAND. light brown 

- wet at 0.0’ 

I, ks - 

- - 

l. E 
NO.: 1367-3606 
ed By: A. Clark 

I 

Logged By: J. Byars 
Dry Auger: 0’ to 15’ 
Wet Rotary: 
Boring Sealed: Well Installed 



BORING LOG 
PROJECT NAME: 
PROJECT NUMBER: 

MCWD - $?A@. ,- _ 
71144 

DRILLING COMPANY: ? 
DRILLING RIG: cm- - 

I I I I I I 

hf4 Ts]tiBORING NUMBER: f?4Fo I - 56 0 / 

‘arratt Wolff ’ 
DATE: 51zr I98 
GEOLOGIST: (“5 bwJ?-G’R 

E A5;s’TeAC Elfi DRILLER: we. ( 

Swh wth 81om I ~&IO uth0t0gy 
No-and (FL) 6” or RQO R-.,y, 
Moor or cx) 

RQD RunNo. . 

ndude monitor reading in 6 foot intmvab 0 borehole. I notmao reading frequmny if elevated reponse read. Drilling Area --- 
Remarks: Background (ppm):rc, , 

‘. Converted to Well: Yes 



PROJECT NAME: 

Drilling Area 
Background (ppm): I] 

I. Converted to Well.: Yes No Well I.D. #: p&XZ+ I - t+I’Xoo&, 



B.ORIMG LOG Page t of & 

PROJECT NAME: MCPD - $&mK ~]&BORING 
PROJECT NUMBER: 7=94 DATE: 
DRILLING COMPANY: Pafratt Wolff GEOLOGIST: 
DRILLING RIG: .~]~ 

aTION I I 

y Indude monitor rading in 6 ” intemb QD borehole. Increase 

Remarks: 1’ 
mading frequency if elevated repon= read. Drilling Area r”*, 

.’ Background (ppm): I&- : 
, 

. . Converted to Well: Yes No Well I.D. #: PAZ-of - Mu.3 0 8 

‘_ A-7 



..i 

i 

PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 

: L ie-l.,, ,hk a’ * _, ,,.,. .., * ‘-vi, .%?$ “_. . . -,-.- - -- 
GEOL( 

y DRILLING RIG: 

‘( Converted to Well,: Yes r/ No 

Drilling Area 
Background (ppm): Is/ 

Well I.D. #z PMZ-~I -h’w09 



BORING LOG - 
Page 1 of 2- -- 

*. - 
7Am[s -&)&BORING NUMB PROJECT NAME: MCPD-k 

PROJECTNUMBER: --‘7’ _ 
DRILLING COMPANY: Parratt Wolff 
DRILLING- RIG: c.-wEe 

‘Whmmckcoring,entermckbmkemss. 

y lndude monitor mading &I 6 fool intewab @ borehole. Increase reading fmquenoy if &vated repon= read. Drilling Area f+-‘- 
Remarks. ;’ ’ .’ Background (ppm):rr, ( 

-.,+onverted to Well: 
, .- 

Yes 



PROJECT NAME: 
PROJECT NUMBER: 

BORING NUMBER: 

.El 
‘Whenmckrodt 

‘. Converted to Welt: NO Well I.D. #: W&-W- ma to 



. . i 

‘c 

PROJECT NUMBER: 7-4 
DRILLING COMPANY: Parratt Wolff 
DRILLING RIG: ClhE e%nwGICI~y 

E;;ST: 

I 

‘< 

1 I 1 I 1 MATERIAL DESCRIPTION 

I ! !2! ! ! ! I I I I 

I- 
L 

1 _ --.. I 
A 1 

. . 

J 

I 

91 When rock codqg, entw rdck bmkanea. 

y lnoluda monitor mading in 6 foot intervals 8) bornhole. Incmase 

Remarks: :’ ‘. 
mading ficquenq if slavatad tapon- mad. Drilling Area ,r?h, 

(’ Background (ppm): rif 
: 

Converted to Well: Yes ,/ No Well I.D. #: PK-oI- Ma12 

PROJECT NAME: 

BORING LOG Page 1 of 2 

MCPD - $?A=, =)&BORING NUMBER: +&WO I - s 0 4 



PROJECT NAME: BORING NUMB 
PROJECT NUMBER: 



PROJECT NUMBER: 7344 DATE: 51153 IQH 
DRILLING COMPANY: Parratt Wolff GEOLOGIST: cr CLJ- tic 
DRILLING RIG: QJ4E f+50 72Ac PfG DRILLER: ,~izr~~ 

I I I I I MATERIAL DESCRIPTION I I I PlwFm Rmmg @pit, 

s amp* Capth Blows I 
pi lo. and (Ft) b” or RQO 
1 ypoor or w 

RQO Run NO. Remarks 

PROJECT NAME: 

BORING LOG Page / of z 

MCPD - $!%,mis ~~~~BORING NUMBER: ??-o I - ~6.2~ 

ml 
l When rock coring. enter mck bmkmmss. 

” lnCkIde monitor mading in 6 foot kttefvats @ bomhok~. kwease feadii freqwfq if &v&ad ~pon~ red. Drilling Area 
Remarks: Background (ppm): 10 , 

Converted to Well: Yes 
, 

No I Well I.D. #: 

f?j ’ 13 



PROJECT NAME: 
PROJECT NUMBER: 

MCP.D - ‘PAP.-,, - 
7-=M&l 

/ ‘. ,( .s ,* * 

_ DRILLING COMPANY: - 
GRILLING RIG: CrnE 0w 

I I I I , &mm mth Elowa I ‘Samplo LRhology :” ,:/, >.: ,,.‘; :,.‘.C::jy. 
I UO. ad (n) (P orm0 ROCOV~~/ Chmga 
1 ryppror or (X) saw* @apthlPtl 

RCC Run No. . Lmm 01 
swaanad 

1 ..I 1 : 1 ‘-I 
Jhg I$” 

I I IJwibl P I 
l Whfmmckcoring;en@rmckbmkeneu. 





0EpARTMENT OF TbiE: NAVY WELL CONSTRUCT I ON DE-Ml LS 
-NE IN DlVl6lON 

NAVAL ,~c’~t~ltS LNGlNfLWtwO CO-NAND WELL HUMBERd’~~-1-4 
~~~~LIcLED*..C.O BOX 1-B 

curWLCStON 4 C 26At 1.0066 DATE OF INSTALLATI~ z-23-88 

. . . 
. . . 

. . 
. . 

. . 

. . 
. 

. 

. 

> 

1. HeigM of Casing dwve ground ass ’ 

2. Depth to first Coupling s.5’ 

Coupling Intwvd Depths - 

3. Total Lehgth of Diank Pipe ,s.s’_ 

4. Type of Blank Pipe 2 “set+ qc V+RERDED WC 

5. Length of Screen ,&& 

6. Type of Screen 2” scl, 40 PVC ‘T;HRE#DED O.OIO”S~ 

7. Length 0T Sump .z 

8. Tobl Depth of Boring /sa 6’ Hols Dim&r ,A 

9. Depth To Bottom of Screen 1 

10. Type of Screen Filter Fit S.IW ’ 

CLantity Used _ 20° Us Sitr1G/30 U/Cz 

11. Depth To Top of’ Filter 3.5 

12. Type of Sea! 3 ECITDN ITlZ-ihLLE-0 

Cbsntity Used 2s Lg~- 

13. Oepth To fop of Seal ~6 

14. Type of Grout _ ~~~~@ EwmuinF 

Grout Mixture _ 44k 
. 

?Mhod of Placement RJ?? M m2Y f+oLE 



OVERBURDEN 

MONliOR1NC WELL Ca*~Szuctc & A&i3J&&e+ +o r \ I 
SHE.ET 

GROUND 
ELEVATION 

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

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

rJA 

- I.D. OF SURFACE CASING: 4 lhLl-4 
TYPE OF SURFACE CASING. film”) wthe-- 

- RISER PIPE I.D. 2bw 

TYPE OF RISER PIPE: 3c.d d-0 dhk= 

- BOREHOLE DIAMETER:- lhjckr 

- TYPE OF BACKFILL: 

- ELEVATION / 

- TYPE OF SEAL: 

- DEPTH TOP OF SAND PACK: 

- ELEVATjON / DEPTH TOP OF SCREEN: 

- TYPE OF SCREEN: 5db4tdvc 

‘SLOT SIZE x LENGiH: hoioLt=td x 10 F?- 

I.D. OF SCREEN: 2Ih3ccI 

- TYPE OF SAND PACK: dqqhp : 

- ELEVATION / DEPTH BOTTOM OF SCREEN: - )o*r F7/13,5Jz 

- iLEVAilON I DEPTH BOTTOM OF SAND PACK: -lo, t&-y’ 
TYPE OF BACkFILL BELOW OBSEFIVATION 
WELL: 4 ’ JutA 

- ELEVATION / DEPTH OF HOLE: 



.i.‘.<-i  ̂ ,;:*..,s;p ._ L:*:‘ 

(2’ Y”I\.I.Y b.“.. 

OVERBURDEN (k= -0; - muo -06r’r 

, :~...M.ONI’TORING WELL SHEET :-$ 

PROJECT /'d@T) /&5~~~ LOCATION &DffU~l 

PROJECT NO. ;2$ BORING pA~-o~-*( 
ELEVATION ’ DATE 4!21Iq 8 
FIELD GEOLOGIST JNW 

, 

-- 
GROUND 

l=k ELEVATION OF TOP OF SURFACE CASING : A 

ELEVATION OF TOP OF RISER PIPE: L7.04 t=r 

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

TYPE OF SURFACE SEAL: 

‘c 
Lj’j(y’ x& 

EPWZ<P [JAa 

.- I.D. OF SURFACE CASING: 4 1Kc-H 
TYPE OF SURFACE CASINT;. J&ml+J@w 

l+- RISER PIPE I.D. 24 llw4 

TYPE OF RISER PIPE: 
- 4. M/c 

BOREHOLE DIAMETER: 23 rlxfi 

TYPE OF BACKFILL: 

- ELEVATION / DEPTH TOP OF SEAL: 

- TYPE OF SEAL: l3eAmG 

- DEPTH TOP OF SAND PACK: 

- ELEVATION / DEPTH TOP OF SCREEN: 

- TYPE OF SCREEN: 52&47P/C. 

‘SLOT SIZE x LENGTH: bow thrCH K’ 5 f?/ 

I.D. OFSCREEN: 2 1 m 

- TYPE OFSAND PACK: ?f+ 2 CjAhzD 

- ELEVATION / DEPTH BOTTOM OF SCREEN: ‘“32*6m gfi 

- ELEVATION I DEPTH BOTTOM 0’~ SAND PACK?~JJ~ 366 
TYPE OF B”d$K:“‘a BELOW OBSEFXVATION 
WE&L: an 

j&&ltfi cow:*4 o* G-T” 04 San c! 

- ELEVATION / DEPTH OF HOLE: -32&q/3& a-- 



- 

PROJECT M 
PROJECT NO. 
ELEVATION 3.2 MCt 

BORINGeh -a-- . 

FIELD GEOLOGIST I 

..- 
GROUND 

UKILLINU 

,METHOD .tlsp 
DEVELOPMENT 
METHOD St”++ 

SHE.ET 

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

NA 

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

- I.D. OF SURFACE CASING: ‘teJ4, 
TYPE OF SURFACE CASING. ~!@“f’~‘c3~* 

- RISER PIPE I.D. &NcC1 
TYPE OF RISER PIPE: ‘=&I4 40 oti c- 

- BOREHOLE DIAMETER: t&A 4 

- TYPEOFBACKFILL: fb+Tkk GrouT ’ ’ 

- ELEVATION / DEPTH TOP OF SEAL: L-7 R / KG7 

- TYPE OF SEAL: f?+QA&’ Pub 

- DEPTH TOP OF SAND PACK: 

- ELEVATION / DEPTH TOP OF SCREEN: 

- TYPE OF SCREEN: =)J 4o @fc 

‘SLOfSlZExLENGiH: obO1O ‘M k row 

I.D. OF SCREEN: artkfi 

- TYPE OF SAND PACK: *. I SAtd.D 

. - ELEVATION / DEPTH BOTTOM OF SCREEN: - %9Pi/j3d= 

- iLEVnilON / DEPTH BOTTOM Oi SAND PACK: -~~~~ k-“ 
TYPE OF BbiCkFILL BELOW OBSERVATION 
WE&L: &LLC:Ii ca.%4:sk. pf G- B0 af @I 5dind 

- ELEVATION I DEPTH OF HOLE: flld ~3Vl3,S~ 



,.. IvfT.. _ ,,,,. ( , I. , 

BORING NO.: f%L-OI-SKc 

pAc-OPmU.)r 

;.. OVERBURDEN p&-o f “m&a -cs~j 

“‘~“.LMONlilORING WELL SHEET 

PROJECT&k&&& 
PROJECT NO. 7344 

m LOCATION --1 01 

3.Y n5L 
BORING p=-O( -S&a 

ELEVATION DATE 5 t2wea 
FIELD GEOLOGIST G oh/-* 

0 

GROUND 

DRILLER- L\ ~~ 
D$wJD” #-.&+ *‘3Lp’ 

DEVELOPMENT 
METHOD Suxqe t 

- ELEVATION OF TOP OF SURFACE CASING : WA 

- ELEVATION OF TOP OF RISER PIPE: --?zz- 

- STICK - UP TOP OF SURFACE CASING: tiA. 

- STICK - UP RISER PIPE : 3;38 

- TYPE OF SURFACE SEAL: J! x4’ x6” - 
tszf&L..ti 

- I.D. OF SURFACE CASING: 1 fdci4 
TYPEOFSURFACECASINf-. &IImrrd~*y 

- RISER PIPE I.D. t2bc-H 

TYPE OF RISER PIPE: D\/c - 

- BOREHOLE DIAMETER: 9!Yha - 

- TYPE OF BACKFILL: ?NYn-iw~ &bJ 

- ELEVATION / DEPTH TOP OF SEAL: - 241 FT/ 2%sF 

- TYPE OF SEAL: edwpl’iz 3 Guzr3 

- DEPTH TOP OF SAND PACK: p 24sw 

- ELEVATION / DEPTH TOP OF SCREEN: -74 f=iy 31.3 

- TYPE OF SCREEN: * 40 WC 

SLOT SIZE x LENGTH: bto20 !rJa x 5 F 

I.D. OF SCREEN: GJd-l 

- TYPEOFSANDPACK:*Z %d - 

- ELEVATION ! DEPTH BOTTOM OF SCREEN: -32,7Fi73$-3~ 

- ELEVATION I DEPTH BOTTOM OF SAND PACK: -33’ifi- 36,g 
TYPE OF BACKFILL BELOW OBSERVATION 
WELL: &crcr:r~ cor~t445 ef b-3’ J&a sand 

- ELEVATION / DEPTH OF HOLE: - 33i n/%,sk 
-- - 



BORING NO.:j”%i&-01 -mu: 

PROJECT Ma f&-&t&~ LOCATIO wmw 01 

PROJECT NO. -I 394 
BORING PAI- 0 1 - sBa> 

ELEVATION 
3.G k5b DATE 5! a!q fi 

FIELD GEOLOGIST G-urn=- 
DEVELOPMENT 9 
METHOD=‘+ 5 @e 

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

- STICK - UP TOP OF SU RFkE CASING : 
- STICK - UP RISER PIPE : 

- TYPE OFSU ACE SEAL:~ r-l 
I 

&I 
xg ‘X8!’ 

t-NIn2.k Jxq-3 

- I.D. OF SURFACE CASING: 4 td-! 

TYPE OF SURFACE CASING’ A lur+ob utwr’ 

- RISER PIPE I.D. 2IEL)M 

TYPE OF RISER PIPE: % 4-g pJc 

- BOREHOLE DIAMETER: f3 wcb 

& 

;-” 

- TYPE OF BACKFILL: TimIrE rdar 

- ELEVATION/DEPTH TOP OF SEAL: 

- TYPE OF SEAL: l!sQGnmw 

- DEPTH TOP OF SAND PACK: 

- ELEVATION / DEPTH TOP OF SCREEN: 

- TYPE OF SCREEN: 

SLOT SIZE x LENGTH: 0 8 010 Id it fa w 

I.D. OF SCREEN: 2 fAJCU 

- TYPE OF SAND PACK: *I SW3 

- ELEVATION / DEPTH 8OTTOM OF SCREEN: -w w/13F? 

- ELEVATION / DEPTH BOTTOM OF SAND PACK: 
-9 q & 

/i 
.‘I”--? 

TYPE OF BACKFILL BELOW OBSERVATION 
WELL: &&Cdf &r.e;sts 04 b-a”OF #I 5an6 

- ELEVATION/DEPTH OF HOLE: -4.9 Fir /l%fj”.F 



BORING NO.: i4&*i-%3C 

PA~Of-lu\Kv 

OVERBURDEN 

:l”MONliORING WELL SHEET 
PA&N-• ZW-M< 

WRY @~J~LS&!DLOCATIO 
%:::: NO. 2 6J 

%Jyy?U 6.1 DRILLER L\ l-d=- 

ELEVATION ’ 
RING b9="t-sA='3 
TE 5 !14! @ 

FIELD GEOLOGIST 

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

- STICK - UP TOP OF SURFACE CASING: h)A 

- STICK - UP RISER PIPE : Fr 315 
- TYPE OF SURFACE SEAL: 4’d d 

Lmc..mfe PAD 
- I.D. OF SURFACE CASING: Ltth3u-i 

TYPE OF SURFACE CASING. A\w’f’rkd~ “m 

- RISER PIPE I.D. 2 rld’c;Q 
TYPE OF RISER PIPE: w 40 (%c7 

- BOREHOLE DIAMETER: r&t& 

- TYPE OF BACKFILL: f!$e.dDti\E &*ur 

- ELEVATION / DEPTH TOP OF SEAL: 

- TYPE OF SEAL: 

- DEPTH TOP OF SAND PACK: - 28f=r 

- ELEVATION / DEPTH TOP OF ikREEN: -z~m/ 3d=5 

- TYPE OF SCREEN: -x-l40 F;crc 

SLOT SIZE x LENGTH: a0223 1Kq xg+r 

I.D. OF SCREEN: 2 lU4-j 

- TYPE OF SAND PACK: Ks+wD 

- ELEVATION / DEPTH BOTTOM OF SCREEN: -3LSW 35Pj 

- ELEVATION / DEPTH BOTTOM OF SAND PACK:‘315 / 36k 
TYPE OF BACKFILL EE OW OBSERVATION 
WELL: *k SAtdD 

B*cld;li cor*:t.k of G-a" oc 5wQj 

- ELEVATION / DEPTH OF HOLE: -3%S/3WT 
-- 



OVERBURDEN 
MONliORlNG WELL 

BORING NO.: f%-Ol-~~ 

SHEET 

PROJECT M- &-%?I4 LOCATI ‘SWW 01 
PROJECT NO. 1394 db BORING &-or- s&aq 

ELEVATION 3,3 m4t DATE 5! fl!B 
FIELD GEOLOGIST G.&w=@- 

= 
I 

4 

GROUND 

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

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

- TYPE OF SURFACE SEAL: bf’ x 4 ‘A 6 4 

- I.D. OF SURFACE CASING: Y GLui 
TYPEOFSURFACECASINk A!b,“f’lr-,u”” 

- RISER PIPE I.D. 2hJw 
TYPE OF RISER PIPE: A/c 

- BOREHOLE DIAMETER: 
.,-----a* 

- TYPE OF BACKFILL: l!lfMimri &iiLcr 

- ELEVATION / DEPTH TOP OF SEAL: 

- TYPE OF SEAL: 

- DEPTH TOP OF SAND PACK: SFT 2 

- ELEVATION / DEPTH TOP OF SCREEN: 

- TYPE OF SCREEN: scti 40 pc 
SLOTSIZExLENGTH: 6tato ,!d- x IoF 

I.D. OF SCREEN: 2 JN4-j 

> 

- TYPE OF SAN’D PACK: ws+-?!I3 

- ELEVATION/DEPTH BOTTOM OF SCREEN: - 01~ ‘33 

- ELEVATION I DEPTH BOTTOM OF SAND PACK: -@2F;I’ 1; _ ’ 
TYPE OF BACkFILL BELOW OBSERVATION 
WELL: %u.ur:tl c~,++:s~s. & 6-8’ & JJ I SAM d 

- ELEVATION / DEPTH OF HOLE: -m2FQ 13s 



. . “ . . I . .  , . ^  .  ..__ __ ,_ . . , . _ /  

U”‘\,I”(IJ,.“.. - “. ---.-. 

&C-O I-6% 

OVERBURDEN 

.;:i~‘MON~iORlNG WELL 5HE.E 
9 

~-‘-mLs-g’ 

PROJECT 42dii <4,s 

PROJECT NO. &swfb 
ELEVATION * 

Q+p&y$$~$iov 

FIELD GEOLOGIST C. G NJ- 

L .- 

GROUND 

‘.. 

- 

- 

- 

.- 

.- 

2 

-’ 

?- 

.- 

1 
4 

4 

+ 
-- _. 

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

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

- I.D. OF SURFACE CASING: rtid-l 
TYPE OF SURFACE CASINT;. AIfjvn bdi+=i.- 

- RISER ?lPE I.D. z ILCM 

TYPE OF RISER PIPE: %h 4-0 i)ifc - 

- BOREHOLE DIAMETER:- rag-l 

- TYPE OF BACKFILL: &-ftdT . 

- ELEVATION / DEPTH TOP OF SEAL: 

- TYPE OF SEAL: 

- DEPTH TOP OF SAND PACK: 31 fr 

- ELEVATION / DEPTH TOP OF SCREEN: 

- TYPE OF SCREEN:. -+5+cA44oPqc 

SLOT SIZE x LENGTH: o&O IhlcH A 5 w 

1.0. OF SCREEN: 2lUM 

- TYPE OF SAND.PACK: * 2 w : 

- ELEVATION/DEPTH BOTTOM OF SCREEN: . -34t7 Ff3$$F7 

- ELEVATION I DEPTH BOTTOM Ok SAND PACK: - 34;IpT/ 38 R 
TYPE OF B&FILL BELOW OBSERVATION 
WELL: l3dd;fI cofib:sf62 OF cc-3 ” ,f Pa *J 

- ELEVATION / DEPTH OF HOLE: 

6-23 



D”rilb\U b”“..‘ , -. ,lU, 

PAi--s& 

OVERBURDEN QK7d -PIta -/3( 
MONli”JRjUl~G WELL SHEET &ah 5tructCZ . ?* 

PROJECT ;Ma-pGI, ,&Q 

PROJECT NO. Tzjb 
ELEVATION ’ 
FIELDGEOLOGIST c’k~~r~fi=. 

= 

‘4 
-- 

GROUND 

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

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

- I.D. OF SURFACE CASING: /xus 
TYPE OF SURFACE CASINI;. c?~~~* 

- RISER PIPE I.D. 
TYPE OF RISER PIPE: 

- BOREHOLE DIAMETER: 8,tid 

- TYPE OF BACKFILL: jrJ-yJ( ,:Yfl@J ” 
h 

- ELEVATION / DEPT.H TOP OF SEAL: i,cj= n9 I=r / 

- TYPE OF SEAL: 

- DEPTH TOP OF SAND PACK: 21s fr 

- ELEVATION / DEPTH TOP OF SCREEN: 002 w/ 3.2 p 

- TYPE OF SCREEN: 5cl44a PVC. 

I.D. OF SCREEN: a’bESdl+ 

- TYPE OF SAND PACK: 4 / .?%+dfi. 

- ELEVATION I DEPTH BOTTOM OF SCREEN: ‘- %$W n2i 
- 

- EtEVAilObj ,,DEPTH BOTTOM df SAND PACK: -~!%!!tt&’ ? 
TYPE OF ;AEl$lLL BELOW OBSERVATION 
WELL: LL . ~o,.p,+c o,f b-1 ~6 0 t Send 

- ELEVATION / DEPTH OF HOLE: ---la.rw/ 13,s 



OVERBURDEN j2w4ww&~~ 
.% ~‘MONliORING WELL SHEET I 

PROJECT me=ch+cl=d LoCATloN 5chwv\u 0 1 
DRILLER L.~+-%%d 

PROJECT NO. T2z5y =- m- 5 a 0 5- 
DRILLING * ‘a./! 

BORING L\SA, 
ELEVATION DATE 
FIELD GEOLOGI;T--G.~ F”= 

sl 19 198 
METHOD 

-- 
GROUND 

4 ELEVATION OF TOP OF SURFACE CASING : WA 
4 ELEVATION OF TOP OF RISER PIPE: ln.35 lf=r 

4’ STICK - UP TOP OF SURFACE CASING : A 
STICK - UP RISER PIPE : &35 * 

- TYPE OF SURFAC SEAL: 
fhn 

LIdx &.‘cohs~& 

4 I.D. OF SURFACE CASING: 4 tdc44- 

TYPE OF SURFACE CASING. Ah Junk du F 

RISER PIPE I.D. 2 rti&l 

TYPE OF RISER PIPE: sw do p p 

BOREHOLE DIAMETER: \h344 

TYPE OF BACKFILL: apmr;W\& t%wr- . 

14 ELEVATION / DEPTH TOP OF SEAL: 

DEPTH TOP OF SAND PACK: 24 FT 

ELEVATION I DEPTH TOP OF SCREEN: -Z%5~/ 3\R 
TYP; OF SCREEN: scti4opIc 

‘SLOT SIZE x LENGTH: O.OZ~\?J y 5pf- 

I.D. OF SCREEN: 2WCH 

TYPE OFSiND PACK: 4% 2- %’ 

- ELEVATION/DEPTH BOTTOM OF SCREEN: -3m7 3&q 

- ELEVAhON I DEPTH BOTTOM OF SAND PACK: -326f / 36Ft’ 
TYPE OF BAC’KFILL BELOW OBSERVATION 
WE&L: &‘K<cd cm4;5Is qf (p- 8 M of “7. ,;a*$ 

- ELEVATION / DEPTH OF HOLE: - s2sf7 ?bFl 





‘MONITORING WELL DEV,ELOPMENT RECORD . - s+s7 Page/of /’ 

Depth to Bottom (ft.): \?*3a 

Static Water Level Before (ft.): 11,7’3 

Specific Capacity: 
Casing ID (in.): &2‘~~($ I 

Time Estimated Cumulative Water Level 
Sediment Water Readings 
Thickness Volume (Ft. below TOC) 

1 (Gal.) 1 

(Degrees C) 

I .I 

Conductance 
(Units ) 

Turbidity 1 

(NW 1 
Remarks 

(odor, color, etc.) 



w . . 
,. 

xm.. vi_ ” 
’ . . . 

,. ,: . 
.:y$‘ 
P .I 

.MONITORING WELL DEVELOPMENT RECORD . 

Depth to Bottom (ft.): 
Static Water Level Bef 
Static Water Level After (ft.): 
Screen Length (ft.): ,!s l 

Specific Capacity: - 
Casing ID (in.): 

- 

(Ft. below TOC) 

(odor, color, etc.) 

’ I ,,! .I I 



. 

w “‘Y . . -. . 
n 

Weli:Y&s 

Date Installed: 

-+3 Date Developed: 
Dev. Method:. 
Pump Type: 

‘MONITORING W,ELL DEVELOPMENT RECORD . 

Depth to Bottom (ft.): 3%wf 

Static Water Level Before (ft.): 4.7 I 
Static Water Level After fft;.): o 
Screen Length (ft.): 5 
Specific Capacity: - . 
Casing ID (in.): a ihjtfrH 

Responsible Perwnel: 

Drilling Co.: _ 
Project Name: 
Project Number: “; 

Page 1 of / -- 

Time 

I 

Estimated 

I 

Cumulative 

I 

Water Level 

I 

Temperature pH I I Specific 
Sediment Water Readings (Degrees C) Conductance 

(Ft. below TOC) 

Turbidity 

I 

Remarks 

(NW (odor, color, etc.) I 



.MONITORING WELL DEVELOPMENT RECORD . 

Date Installed: 
Date Developed- 

Depth to Bottom (ft.): /66b 
3 .fl 

Responsible Pewnnel 
Static Water Level Before (ft.): Drilling Co.: 
Static Water Level After (ft.): 

w 
- Project Name: WQ 

Dev. MI 
Pump Type: “s 

Time Estimated 
Sediment 
Thickness 

Cumulative Water Level Temperature 
Water Readings (Degrees C) 

Volume (Ft. below TOCl 

I I I I 

‘1. I . 

Page J- of 1 

- 

PH I Specific 1 Turbidity I Remarks 

I 
Conductance 1 fNTU)_ 1 (odor, color, etc.) 
(Units ) 

f 



‘MONITORING WELL DEVELOPMENT 

Depth to Bottom (ft.): s@ t B 0 

Static Water Level Before (ft.): ‘: 
msible Person 

@@-- Drilling Co.: 
Static Water Level After (ft.):’ *’ ’ * 

Screen Length (ft.): ’ < 

Specific Capacity: z 

Casing ID (in.): gLIAkI-1 

Respc 

Projec 
Project Number: 

4. : 

RECORD 3% PXll? /of / 
cw-- 

. -w- - 

* 
Time Estimated Cumulative Water Level Temperature PI-( Specific Turbidity Remarks 

Sediment Water Readings (Degrees C) Conductance (NW (odor, color, etc.) 
Thickness Volume (Ft. below TOC) (Units ) .s . 

(Ft.) Gal.1 . J-d 

/31$4 22.2: +a?/ ro.7 
&z49 ’ ccs ’ a/J 

eyq m&J a,@) 

90 

r.j3 69 
l!3a 

i3/3 -fQB& 
/I 
;I;.’ ;;$ 

/313’ /lo ao,&g 6‘8/ rg, 5( 7 ~/*/~-f$3~:. - 
/32% IZA) Asa*6 ,/,ag r9/G; .’ I*/7 u,q~~ 

.* 



. Q ’ 
. 

‘MONITORING WELL DEVELOPMENT RECORD 
9 

Depth to Bottom (ft.): /s $3 q *? . . 

Static Water Level Before (ft.): -0 
Static Water kvel After (ft.): - 

Screen Length (ft.): . /&3 

Specific Capacity: - 
Casing ID (in.)z.. . -zLn4 a. 

. 

Page J- of ( 

Project Number: 71139 u 

u 

I I Temoerature 1 DH 1 Soecific 1 Turbidity 1 Remarks 
1 (Deorees C) 1 ‘. 1 Conductance 1 (NTU) I todor, color, etc.) 



~MONITOflING WELL DEVELOPMENT RECORD . 

Dev. Method: 

Depth to Bottom (ft.): -,g- 

Static Water Level Before (ft.): 4,91 & 
Static Water Level After (f .): 
Screen Length (ft.): --diLI- 
Specific Capacity: - 
Casing ID (in.): at)3 

Page of l - 
-f 

: 
Time Estimated Cumulative Water Level Temperature pH Specific Turbidity Remarks 

Sediment Water Readings (Degrees C) Conductance (NW (odor, color, etc.) 
Thickness Volume (Ft. below TOC) (Units ) 

i. 

(Ft.) (Gal.1 

/7’3b 
34. 7%. 

Be 
?9w IWlT&- OS? .&a 

b abs” 7,ti ah 
/!3= 32 

I# 
‘2h4( 

/6+5- 

153of’ a L 
1908 I a% 7403 sY?,f!j /c/ uy 
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 T 

- - - 

P
 

E 



MONITORING WELL DEVELOPMENT RECORD. . Page 

‘?& 

Depth to Bottom (ft.): Is, 6 %C Responsible 
Static Water Level Before (ft.): 28 867X Drilling Co.: 
Static Water Level After (ft.): --c ’ Project Name: Mm c 
Screen Length (ft.): 

\ 
/o Project Number: 

Dev. Method: Specific Capacity: 
Casing ID (in.): ts2/io * 

’ \ -m 
I Temperature I pH I Specific I Turbidity 1 Remarks I 

Time: 1 ZE: 1 ‘2:: 1. (F?bzscI 1 

(Degrees 

1 

C) 

;;$;ctanc; 1 

(NTU). 

1 

(odor, color, etc.1 

Ati’ 

- I 
I I I i I I I ‘? 



z/83- jq2u 

‘MONITORING WELL DEVELOPMENT RECORD ,:p Page / of / -- 

Depth to Bottom (ft.): 
s;g p-- de 

Static Water Level Before (ft.): 3&y rk 
Static Water Level After (ft.): 
Screen Length (ft.): *, 

. Specific Capacity: - 
Casing ID (in.): 

-- 
Project Number: 



‘MONITORING WELL DEVELOPM ENT RECORD 

Fe>lmwf3ds) Depth to Bottom (ft.): Is ‘81 7% Responsible Per 
:’ 

Static Water Level Before (ft.]: 38 42rKDrilling Co.: 
Static Water Level ,After (ft.): - Project Nam 
Screen Length (ft.): ‘l t3 I Project Number: 
Specific Capacity: 
Casing ID (in.): a2 

14 
s 

a lo/ 

(Ft. below TOCl 
(odor, color, etc.) 



-. 

w -v . . .. . 

Weli: 44-C BwwJ 

Pump Type: rs;h;;\&&.&@ 

Depth to Bottom (ft.): 5bz2 T= 

Static Water Level Before (ft.): 3 3 7 k 
Static Water Level 
Screen Length (ft.): 
Specific Capacity: 
Casing ID (in.): 

K-‘-F-- 
‘MONITORING WELL DEVELOPMENT RECORD . Page 1. of 

I 

Responsible Per 
Drilling Co.: 
Project Nam 
Project Number: 





PARTICLE SIZE DISTRI.BUTION TES.T REPORT 

z 
f 40 . 

30 . 

20 . 

10 

0. 
200 100 10.0 1 .o 0.1 0.01 O.OC 

GRAIN SIZE - mm 

Test % +3” % GRAVEL % SAND % SILT % CLAY 
B 7 0.0 0.6 90.0 4.9 4.5 

LL PI D85 D60 050 030 45 DIO-- - Cc %I 

B NL NP 1 .I7 0.556 0.421 0.188 0.0952 0.0765 0.83 7.3 

I I 1 I I I I 
MATERIAL DESCRIPTION 

D Poorly Grcided Light Brown Sand with Si It 

Project No.: 2857 

Project: Port-is Island 

D Locat ion: PAI Ol-SB-001-36 

Date: 10 JUNE 1998 

A KIBER 

-ENVIRONMEI~L 
- SERVICES, 

I I I 
uses I AASHTO 

SP-SM 
I 

A-l-B 

Remarks: 

Figure No. 



0 

MATERIAL DESCRIPTION. ,’ 

Light Brown Poorly Graded Sand with Silt 

reject No.: 2857 

reject: Parris Island 

Locat ion: PAI Ol-SB-002-36 

DC 2te: 10 JUNE 1998 

KIBER 

, 
200 100 10.0 j 1 .o 0.1 0.01 0.001 

GRAIN: ‘SIZE - mm 

Test % +3” 
1 0 

% GRAVEL % SAND % SILT %CLAY 
9 0.0 0.7 94.0 2.4 2.9 

I I 

LL PI O85 D60. 050 030 015 Djo-- - C, CU 

0 NL NP 1.11 0.612 .0.508 0.337 0.213 0.161 1.15 3.8 

Remarks: 

Figure No. 
d 

PARTICLE SIZE DISTRIBUTION TEST REPORT 
.---y 



. 

PART I CLE S I ZE;. .;l&@TR I-BiJT I ON TEST REPORT 
,r 

200 100 10.0 1 .o 0.1 O.Ql 0.00 
GRAIN SIZE - mm 

Test % +3” % GRAVEL % SAND % SILT % CLAY 
D 8 0.0 2.8 84.6 6.0 6.6 

LL PI O85 O60 050 030 015 D IO‘- - cc C” 

D NL NP 1.57 0.531 0.260 0.150 0.0928 0.0233 1.83 22.8 

MATERIAL DESCRIPTION 

D Light Brown Silty Sand 

Project No.: 2857 

Project: Parris Island 

D Loca t i on : PAI Ol-SB-003-36 

Date: IO JUNE 1998 

Remarks: 

Figure No. 



PARTICLE SIZE DISTRIBUTION TEST REI =ORT 
.-, 

100 

90 

80 

70 

30 

20 

10 

0 

: :: :: .: :: : : :: :: : :: :: .: :: 
, 200 100 10.0 1.0 0.1 O;( 

GRAIN SIZE - mm 

lest % +3” % GRAVEL % SAND % SILT % CLAY 
1 11 0.0 0.4 94'.3 2.5 2.8 

LL PI D85 D60 D50 D30 D15 DID-- - C, C” 

1 NL NP 1 .38 0.697 0.564 0.348 0.200 0.152 1.14 4.6 

MATERIAL DESCRIPTION 

D Light. Brown Poorly Graded Sand with Si It 

Project No.: 2857 

Project: Parris Island 

D Locat ion: PAI Ol-SB-004-38 

Date: 10 JUNE 1938 

ICIBER 

ENvIRoN%Ffi SERVICES, . 

Remarks: 

Figure No. 



200 100 10.0 1 .o 0.1 0.01 0.00 
GRAIN SIZE - mm 

Test % +3” % GRAVEL % SAND % SILT % CLAY 
. 6 070 0.2 90.8 4.5 4.5 

LL PI D85 D60 D50 D30 D15 DID-- - C, CU 

l NL NP 1.22 0.661 0.547 0.301 0.130 0.0857 1 .60 7.7 

I 
MATERIAL DESCRIPTION 

l Light Brown Well Graded Sand with Silt 

AASHTO 

A-l-b 

Project No.: 2857 

Project: Porris Island 

0 Locat ion: PAI 01-SB-005-36 

Date: 10 JUNE 1998 

= KIBER 

- :EEE%Fh - 

Remarks: 

Figure No. . 



PART I CLE SIZE DISTRIBUTION .TEST REPORT 

100 

90 

80 

30 

20 

10 

0 
200 100 10.0 1 .o 0.1 0.01 0.001 

GRAIN SIZE - mm 

Test % +3” % GRAVEL % SAND % SILT % CLAY 
D 4’ 0.0 0.0 9.6 39.6 50.8 

LL PI D85 D60 D50 D30 D15 D lo-- - cc CU 

D 0.0047 
d. 

MATERIAL DESCRIPTION 

D Green Brown Si Ity Clay 

t 

I 1 I 

=I=== 
Project No.: 2857 

Project: Parris Island 

I) Locat ion: PAI-Ol-SB-002 &b (4-6 FT.) 

Date: 22 Septet mbel 

A-43 

Remarks: 

=--’ 

Figure No. 



200 100 10.0 1 .o 0.1 0.01 0.00 
GRAIN SIZE - mm 

Test % +3” % GRAVEL % SAND % SILT % CLAY 
D 2 0.0 0.0 51.5 21 .o .27.5 

LL Pi D85 D60 D50 D30 015 Dlo-- - C, CU 

B 0.180 0.0966 0.0775 0.0089 

I 1 I 

‘Llscs I AASHTO 

I I I I I I I 

MATERIAL DESCRIPTION 

D Green Brown Si Ity Clayey Sand 

Project No.: 2857 

Project: Porris lslond 

l Locat ion: PAI-Ol-SB-003 @ (4-6 F-T.) 

Date : 22 SeDtember 19% 

Rema r ks : 

Figure No. 



PART I I CLE SIZE DISTRIBUTION TEST REPORT 

100 

90 

80 

70 

El 
f 60 
LL 

30 

20 

10 

30 10.0 l.:O 0.1 0.01 O.dl 
GRAIN SIZE - mm 

Test % +3” % GRAVEL k LAND % SILT % CLAY 
D 5 0.0 0.7 36.1 27.5 35.7 

LL PI O85 D60 D50 D30 D15 DID-- - Cc C” 

D 0.199 0;0146 0.0029 

MATERIAL DESCRIPTION ‘~ 

0 Green Brown Sandy Si I ty Clay 

Project No.: 2857 

Project: Porris Island 

0 Locat ion: PAI-01-S&005 0 (4-6 FT.) 

Date: 22 September ,I996 

-KIBER 

ENVIRONMENTAL 
!%RVICES, WC. 

I I 
uses AASHTO 

Remarks: 

Figure No. 



:‘* : 

PART 1 CLE S 17F :&J&T&BUT I ON TEST REPORT 
I . .- . . .N ..5 A.5 

2.00 100 10.0 1 .o 0.1 0.01 0.00 
GRAIN SIZE - mm 

Test % -t3” % GRAVEL % SAND % SILT % CLAY 
) 20 0.0 6.9 78.5 5.3 9.3 

LL PI D85 D60 D50 D30 D15 Dqo-- - Cc %I 
b 1.66 0.200 0.174 0.128 0.0761 0.0069 11 .79 28.7 

1 I I I I I I 

MATERIAL DESCRIPTION 

0 Dark Brown Sand 

Project No.: 2857 

Project: Porris lslond 

0 Locat ion: PAI 01SD00101 

Date: 21 JUNE 1998 

KIBER 

- gRy-yfy 
, . 

L 
Rema r ks : 

I I I 

Figure No. 
- 



PARTICLE SIZE DISTRIBUTION TEST REPORT _’ 

100 

90 

80 

70 

E 
f 60 
LL 

I- 
z 50 

8 

% 40 

30 

20 

IO 

0 
200 100 

GRAIN SIZE - mm 

Test % +3” % GRAVEL % SAND % SILT % CLAY 
D 3 0.0 0.2 58.5 23.4 17.9 

LL PI D85 D60 D50 D30 D15 DIO- - Cc cu 
D 0.194 0.111 0.0911 0.0407 0.0025 

I I I I I I I 

MATERIAL DESCRIPTION 

0 Dark Brown Clayey Silty Sand 

Project No.: 2857 

Project: Porris lslond 

0 Locat ion: PAI OlSD 00201 

Date: 21 June 1998 

A KIBER 

- E-oNEFu -SERBIA, . 

I I 
uses AASHTO 

I 

Remarks: 

Figure No., 

A- 4-l 



PART I CLE s 1 ZEi,. i~l&~,i~~R>) BUT 1 ON TE’=T REPORT ; 

200 100 10.0 1 .o 0.1 0.01 0.00 
GRAIN SIZE - mm 

Test % t-3” % GRAVEL % SAND % SILT % CLAY 
D 3 0.0 0.5 67.3 17.0 15.2 

LL PI D85 D60 D50 D30 D15 DIO-- - C, %I 

B 0.216 0.150 0.123 0.0668 0.0047 

I I I I I I I 

MATERIAL DESCRIPTION 

0 Green Brown Clayey Silty Sand 

Project No.: 2857 

Project: Porris Islond 

0 Locat ion: PA I -0 1 -SD-002-02 

Date: 22 September 1998 

= KIBER 

- iEiEgFa - . 

uses 

Remorks: 

I 
AASHTO 

Figure No. 



PARTICLE SIZE DISTR I’BUTI ON TES.T REPORT ~ 

1 

E 
z - 
LL 

00 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

GRAilN SIZE - mm 

Test % t-3” % GRAVEL % SAND % SILT % CLAY 
D 19 0.0 0.1 61.2 19.9 18.8 

LL PI D85 O60' D50 D30 015 Dlo-- - C, % 
l 0.195 0.109 0.9914 0.0332 0.0017 

MATERIAL DESCRIPTION 

l Dark Brown Clayey Si lty Sand 

Project No.: 2857 

Project: Parris lslond 

l Locat ion : PAI OlSDOO301 

Date: 2.1 JUNE 1998 

Remarks: , 

Figure No. 



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

0.01 

Test % t-3” % GRAVEL % SAND % SILT % CLAY 
) 12 0.0 5.2 77.8 13.0 4.0 

LL PI D85 O60 D50 D30 D15 Dlo- - cc %I 
B 0.891 0.211 0.179 0.130 0.0572 0.0307 2.59 6.9 

I I I I I I I 

MATERIAL DESCRIPTION 

D Dark Brown Si I ty Sand 

Project No.: 2857 

Project: Parris lslond 

l Loca t ion : PAI OlSSOO701 

I I 

uses f==- 
Rema r ks : 

Figure No. 



PARTICLE SIZE DISTRIBUTION TEST REPORT ; 

100 

90 

80 

70 

LL 

30 

20 

IO 

200 100 10.0 _’ 1.0,’ 0.1 0.01 O.“d’ 
GRAIN ‘SIZE -. mm 

Test % +3” % GRAVEL %. SAND % SILT % CLAY 
D 5 0.0 1.3 87.0 6.1 5.6 

LL PI D85 O60 D50 D30 D15 DID-- - C, %I 
D NL NP 0.231 0.175 0.156 0.125 0.103 0.0469 1.90 3.7 

I I I I I I I 

MATERIAL DESCRIPTION 

W Light Brown Poorly Graded Sand with Silt 

Project No.: 2857 

Project: Porris Island 

l Locat ion: PAI Ol-SS-010-01 

Date: IO JUNE 1998 

- KIBER 

ENVIRONMENTAL 
SERVICES,INC. 

Remarks: 

Figure No. 



REPORT FORM 
: ASTM D 4318 ’ 

Testing Date: 
Tested By: 
Tracking Code: 

29 JUNE 1998 
DG 

7776 AT 

Pan No. 
Pan Weiaht 

Liquid Limit Determination 

I I 
Wet Soil + Pan 
Dry Soil + Pan 
-Wt of Dty Soil, Ws 
Wt 6f Water, Ww 
Moisture Content, ASTM 
No. of Blows, N I I. I I Correction Factor, K 
Liquid Limit 

I 

NL 

r 

I ! 
Liquid Limit: 

I Plastic Limit: 
i Plasticity Index: 
I NA--- 
I 
I I IN’ _ 1 

I I ‘” No. of Blows. N 
I 

Pan No. 
Pan \Alninh+ 

100 
I 3, ,I 

1301 
1.018 .- -- 
1.022 I 

Plastic Limit Determination 
I 

h/d . w.1 ..Y, 3’ I& Soil + Pan 
Soil + Pan 

1 I-. 

,Dry : 
WtC 
wto 
Moisture Content, ASTM 
Plastic Limit 

9 9 
9 9 
9 9 

NP 



ATTERBERG LIMITS ,---- _I -., 
REPORT FORM 
ASTM D 4318 

Project: PARRIS ISLAND 
Project No.: 2857 
Sample No. PAI-Ol-SB-002-36 
Descrbtion: 

Testing Date: 29 JUNE 1998 
Tested By: DG 
Tracking Code: 7773 AT 

10 
No. of Blows, N 

Liquid Limit: 
Plastic Limit: 

Plasticity Index: hiA ’ 

r Plastic LimitDetermination 
I 

1 Moistu 
1 Plastic Limit 

NL= 
NP= 

Nonliquid 
Nonplastic 



P 

REPORT FORM 
ASTM D 4318 

Project: 
Project No.: 

PARRIS ISLAND 
2057 

Sample No. PAI-Ol-SB-003-36 
Description: 

Testing Date: 
Tested By: 
Tracking Code: 

29 JUNE 1998 

-DG 
7775 AT 

I 
Pan No. 

Liquid Limit Determination 
fy-, ,A,-. 1 * 1 

I 
n 9 9 , 

rail vvelgnf 
Wet Soil + Pa.. 
-Dry Soil + Pan 

I 9 9 
Wt of Dry Soil, Ws I 9 9 
Wt of Water. Ww __ I 9 9 
.Moistur e Content, ASTM / 9 

No. of Blows;-I v 
% 

9 _ 
% 

Correction Fat.,, , ,, +)hr Lf I 
Liquid Limit 

I 
NL 

0 
1 

No. of Blows. N 
100 

‘Liquid Limit: 
Plastic Limit: 

Plasticity Index: NA- 

LN I k I 

I 1741 

I 
J 1 -- 

r I .“LL I -- 
nination I I Pan No. 

Plastic Limit Deter1 

I/eight 
soil + Pan 9 9 1 
oil + Pan 9 9 
Dry Soil, Ws 9 9 
Water, Ww 9 g 
tre p*dent, ASTM 9 

L o/O 7th 

Pan V 
Wet I 
Dry Si 
wt of 
wt of 
Moisk.. v vvI 
Plastic Limit 1 

-- 
NP 

I 

NL = Nonliquid 
NP = Nonplastic 

. I 

A- 54 



ATTERB,E-RG LIMITS .- 
REPORT FORM 
ASTM’ D 4318 

Project: PARRIS ISLAND 
Project No.: 2057 
Sample No. PAI-Ol-SB-004-38 
Description: 

Testing Date: 29 JUNE 1998 
Tested By: DG 
Tracking Code: 7774 AT 

Pan No. 
Liquid Limit Determination 

I 

10 101 
No. of Blows, N 

Liquid Limit: 
Plastic Limit: 

Plasticify Index: NA 

Pan No. 
Plastic Limit De dermination 

I 
I 

IPan Weight 
h* @-iI Pan + 

I I nr. n 
JI y 3Ud, ws 
n1111c \A/... 

v VCI ou 

Dry Soil T ra 

wt of r-• eaz 
wt of Lvarcl, vvw 
Moi.sture Content, ASTM 

9 9 
9 9 
9 g 
9 9 

1 Plastic Limit IP I n 

9 
% 

9 
% 

NL = Nonliquid 
NP = Nonplastic 

I 

p-55 



ATTi%3ERG LIMITS 

.REPORT FORM 
ASTM D 4318 

Project: 
Project No.: 

PARRIS ISLAND 
2857 

Sample No. PAW-SB-005-36 
Description: 

Testing Date: 
Tested By: 
Tracking Code: 

29 JUNE 1998 
DG 

7042-AT 

0 
1 

No. of Blows, N 100 

Liquid Limit: 
Plastic Limit: 

Plasticity Index: 

Pan No. 
Pan Weight 
Wet Soil + Pan 

Plastic Limit Determinat 

9 
9 

7 

9 
a 

I 

NP 

9 9 
9 9 
9 9 
% %I 

N,L = Nonli~t1irl 
*.- -- 

----=-I I 

bg-.- 

NP = Nonplastic 

A-t&J 



‘. 

ATTERBERG LIMITS 
REPORT FORM 

ASTM 0 4318 

Project: PARRIS ISLAND 
Project No.: 2857 
Sample No. PAI-0%SS-010-01 
Description: 

Testing Date: 29 JUNE 1998 
Tested By: DG 
Tracking Code: 7771 AT 

Liquid Limit: 
Plastic Limit: 

Plasticity Index: NA 

1281 1 MA 1 
1 

..-. * 
1.018 1 GW, ..- -- 

301 1.022 J 

70 IO 
No. of Blows, N 

Pan No. 
I Plastic Limit Determination 

I 

We 

t- 0 soi 

IPan Weight 
4 Soil + Pan 

- il +Pan 
IWt of Dry Soil, Ws _ _ . _ _ _ _ _ _ - 
Wt of Water, VW 
Moisture Content, ASTM 
PIasfic Limit 

.9 9 
9 9 
9 9 
9 9 

NP 

NI = Nnnlim Iif4 
% 

. -- - I .“I lwybllu 
NP = Nonplastic 

I 



ASTM D 854 
DATA SHEET 

PROJECT: PARRIS ISLAND 

PROJECT. No.: 2857 

TESTING DATE: 15 JUNE 1998 

TESTED BY: l 

DG 

TRACKING CODE: 7783-GS2 

9. SPECIFIC GRAVITY 2.73 2.73 2.71 

10. CORRECTION FACTOR K 0.9996 0.9995 0.9995 _ 

11. GsQ20”C 2.73 2.73 2.70 



SOLID SPECIFIC GRAVITY 
ASTMD854‘ 1 /’ i; 
DATA SHEET 

PROJECT: PARRIS ISLAND 

PROJECT No.: 2857 

TESTING DATE: 15 JUNE 1998 

TESTED by: DG 

TRACKING CODE: 7782-GS2 



SOLID: SPECIFIC GRAVl-l=y 
ASTM D 854 
DATA SHEET 

PROJECT: PARRIS ISLAND 

PROJECT No.: 2857 

TESTING DATE: 15 JUNE 1998 

TESTED BY: DG 

TRACKING CODE: 7783-GS2 

5. WT. WATER F 

7. CALIBRATION WAT 

IO. CORRECTION FACTOR K 0.9996 

11. Gs@20”C 2.73 4 



i 

PERMEABILITY 
SUMMARY OF RESULTS / 

PROJECT: PARIS WAND 
PROJECT No.: 2857 
SAMPLE No.: PAI- 01 -SB-OO3-41 
TEST DATE: 10 JUNE 1998 

TESTED By: 

TRACKING CODE: 

EQUIPMENT No.: 

MC 

7777 PM 
4 

TEBTlNG PARAMEIER 

BULK UNIT WEIGHT 

DfiY UNIT WEIGHT 

MOISTURE CONTENT 

PERMEABILITY 

INITIAL FINAL 

119.1 pcf 129.4 pcf 

97.2 pcf 91.0 pcf 

36.6 % 32.3 % 

8.4E-97 cmhc 



r 

PROJECT: PARIS ISLAND 
PROJECT No.: 2857 
SAMPLE No.: PAI- OlSB-O03-41 
TEST DATE: 10 JUNE 1998 

TESTED BY: MC 
TRACKING CODE: 7771 
EQUIPMENT No.: 4 

PM 



I 

PERMEABILITY 
BACtGPRESSURE SATURATION I f---b 

Pa332of6 

PROJECT: PARIS ISLAND 

PROJECT No.: 2857 

SAMPLE No.: PAI- Ol-SB-OO3-41 

TEST DATE: 10 JUNE 1998 

TESTED By: 

TRACKING CODE: 
EQUIPMENT No.: 

MC 
7777 PM 

4 

* Saturation check - no data available. 



;/ *,,: ,.t ’ ‘- .* 

d PERMEABILITY 
SPECiEIt C~NSOLfOAnON 

P83e3of6 

PROJECT PARIS ISLAND TESTED BY: MC 
PROJECT No.: 2857 TRACKING CODE: 
SAMPLE No.: 

7777 PM 
PAI- 01 -SB-OO3-41 EQUIPMENT NO.: 4 

TEST DATE: 10 JUNE 1998 



PERMEABILITY 
CONSOLlDATlON CURIE 

Page4Of6 

PROJECT: PARIS ISLAND 
PROJECT No.: 2857 
SAMPLE No.: PAI- Ol-SB-O03-41 
TEST DATE: 10 JUNE 1998 

TESTED By: 

TRACKING CODE: 
EQUIPMENT No.: 

MC 
7777 PM 

4 

4 

3 

.2 

1 

0 

-1 

CQNSOLIDATION CURVE 

- 

I I I I 

Log Time (minutes) 
* Negative values denote consolidation 



:PERI’4Wd~lLITY 
Paae5Of6 

PROJECT: 

PROJECT No.: 
SAMPLE No.: 
TEST DATE: 

PARIS ISLAND 
2857 

PAI- 01 -SB-OO3-41 
10 JUNE 1998 

TESTED BY: MC 
TRACKING CODE: 7777 PM 
EQUIPMENT No.: 4 

6 110 I98 MC If:23 96 0.6 24.4 55.0 45.0 45.0 

6 /IO 198 MC 18 : 35 72 1.0 24.0 55.0 45.0 45.0 

6 Ill 198 MC 8: 8 813 4.4 20.7 55.0 45.0 45.0 

6 ill I,98 MC 8 :35 RESET * 0.0 25.0 55.0 46.0 44.0 

6 111 198 MC 8 : 51 16 0.5 24.5 55.0 46.0 __ 44.0 

6 111 198 MC 9:11 20 1.0 24.0 55.0 46.0 44.0 



PERMEABILITY 
TEST DATA (conthmd) 

Page6of6 

PROJECT: PARIS ISLAND 

PROJECT No.: 2857 
SAMPLE Np.: PAI- 01SB-003-41 

TESTED BY: 
TRAtiKING CODE: 
EQUIPMENT No.: 

MC 

7777 PM 
4 

TEST DATk 10 JUNE 1998 

ELAPSED HYDRAUUC HEAD EWLUENT - HYDf?AiJLlC HYDRAUUC 

CONDUCTMN 



!‘,, 

UNIT WEiGHT DETERMINATION 
DATA SHEET 

PROJECT 

PROJECT No.: 
SAMPLE No.: 

TESTING DATE: 
TESTED BY: 
TRACKING CODE: 

PARRIS IS&JO 

2857 
PAI 0143-001-36 

5 JUNE 1998 
JCV 

7776 UW 



UNIT WEIGHT DETERMINATION 
DATA SHEET 

PROJECT: PARRIS ISLAND 
PROJECT No.: 2857 
SAMPLE No.: PAI- 01 SB-O02-36 
TESTING DATE: 5 JUNE 1998 
TESTED BY: JCV 

CODE:. 7773 uw 

6. HEIGHT OF SPECIMEN, H 4.00 id 4.00 in 4.00 ir 

7. VOLUME OF SPECIMEN 12.57 ina 12.57 M 12.57 it? 

8. BULK UNIT WEIGHT 120.4 pc’ 122.2 Pci 122.0 PC! 

9. BULK SPECIFIC GRAVITY 1.9 2.0 2.0 



UNIT WE’i^GHT DETERMINATION 
DATA SHEET 

PROJECT: 

PROJECT No.: 
SAMPLE No.: 

TESTING DATE: 
TESTED Bv: 
TRACKING CODE: 

PARRIS ISLAND 

2857 
PAI Ol-SB-O03-36 

5 JUNE 1998 
JCV 

7775 uw 



DATA SHEET .Y--% 

PROJECT: PARRIS ISLAND 
PROJECT No.: 2857 
SAMPLE No.: PAI Ol -38-004-38 
TESTlNG DATE: 5 JUNE 1998 
TESTED BY: JCV 
TRACKING CODE: 7774uw 

6. HEIGHT OF SPECIMEN, H 4.00 ir 4.00 id 4.00 ir 

7. VOLUME OF SPECIMEN 12.57 iti 12.57 in 12.57 iti 

8. BULK UNIT WEIGHT 123.5 PC’ 123.3 pci 122.7 PC’ 

9. BULK SPECIFIC GRAVITY 2.0 2.0 2.0 

UNIT WEIGHT DETERMINATION 



. ,* e,,-,m ^., 

i‘ .‘A 

UNIT WEIGHT DETERMINATION 
DATA SHEET 

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

TRACKING CODE: 

PARRIS ISLAND 
2857 

PAI 0%SB-o06-36 

5 JUNE 1998 
JCV 

7768 uw 

6. HEIGHT OF SPECIMEN, H 

7. VOLUME OF SPECIMEN 12.57 in” 12.57 in’ 12.57 ir;” 

,8. BULK UNIT WEIGHT 128.3 pet 128.4 pci 129.0 pd 

9. BULK SPECIFIC GRAVITY 2.1 2.1 2.1 ^ 



UNIT WEIGHT DETERMINATION 
DATA SHEET 

PROJECT: PARRIS ISLAND 

PROJECT No.: 2857 

SAMPLE No.: PAI-Ol-SB-002 @ 4-6 Ft. 
TESTING DATE: 16 SEPTEMBER 1998 
TESTED BY: DO 
TRACKING CODE: 8022 UW 

6. HEIGHT OF SPECIMEN, H 

7. VOLUME OF SPECIMEN 

8. BULK UNIT WEIGHT 

9. BULK SPECIFIC GRAVITY 



UNIT WEIGHT DETERMINATION 
DATA SHEET 

PROJECT: 
PROJECT No.: 

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

PARRIS ISLAND 

2857 
PAW-SB-003 @ 4-6 Ft. 

16 SEPTEMBER 1998 

DG 
8018 uw 



UNIT WEIGHT DETERMINATION 
DATA SHEET 

PROJECT: 

PROJECT No.: 
SAMPLE No.: 

TESTING DATE: 
TESTED BY: 
TRACKING CODE: 

PARRIS ISLAND 

2857 
PAI-OI -SB-O05 @ 4-6 Ft. 

16 SEPTEMBER 1998 
DG 

8020 UW 

HEIGHT OF SPECIMEN, H 

7. VOLUME OF SPECIMEN 1257 in’ 12.57 in’ 12.57 ina 

8. BULK UNIT WEIGHT 90.9 PC’ 90.6 pcl 90.4 pcl 

9. BULK SPECIFIC GRAVITY 1.5 1.5 t.4 

I_. 

I^_~. 



UNIT W~l~~T.:~E~~RMlNATlON 
DATA SHEET 

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

PARRIS ISLAND 

2857 
PAI OISD 00101 
22 JUNE 1998 

DG 
7783 UW 



UNIT WEIGHT DETERMINATION 
DATA SHEET 

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

PARRIS ISLAND 
2857 

PAI OISD 00201 
22 JUNE 1998 

DG 
7784uw 

6. HEIGHT OF SPECIMEN. H 
, 

7. VOLUME OF SPECIMEN 12.57 ina 12.57 in’ 12.57 iti 

8. BULK UNIT WEIGHT 100.8 pcl 100.1 Pcl 100.2 pd 

9. BULK SPECIFIC GRAVITY 1.6 1.6 1.6 



UNIT WEI@HT:DETERMINATION 
DATA SHEET 

PROJECT: PARRIS ISLAND 
PROJECT No.: 2857 
SAMPLE No.: P&01-S0402-02 
TESTING DATE: 16 SEPTEMBER 1998 
TESTED BY: DG 
TRACKING CODE: 8021 UW 

HEIGHT OF SPECIMEN, H 

?. VOLUME OF SPECIMEN 

4. BULK UNIT WEIGHT 

9. BULK SPECIFIC GRAVITY 

12.57 in’ 

loo.7 pcl 

1.6 

12.57 in” 12.57 in’ 

loo.4 DC 100.8 pd 

1.6 1.6 



UNIT WEIGHT DETERMINATION ,’ 
DATA SHEET 

PARRIS ISLAND 
2857 

PAI OISD 00301 
22 JUNE 1998 

PROJECT: 
PROJECT No.: 
SAMPLE No.: 
TESTING DATE: 
TESTED By: DG 
TRACKING CODE: 7786 UW 

3. HEIGHT OF SPECIMEN, H 4.00 iti. 4.00 id 4.00 ir 

7. VOLUME OF SPECIMEN 12.57 in’ 12.57 in 12.57 in’ 

8. BULK UNITWEIGHT 93.7 pd 93.5 p 93.7 pd 

9. BULK SPECIFIC GRAVITY 1.5 1.5 1.5 



* ..: ,.C': ..,jb. ._ ‘ ., 

UNIT ~E.IGW O~TEMVW+INI~N 
DATASHEET 

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

PARRIS ISLAND 
2857 

PAI 01-SS-007-01 
5 JUNE 1998 

JCV 
7772 uw 

. 

A-W 



UNIT WEIGHT DETERMINATION 
DATA SHEET 

PROJECT: PARRIS ISLAND 
PROJECT No.: 2857 
SAMPLE No.: PAI -01SS-O10-01 
TESTING DATE: 5 JUNE 1998 
TESTED BY: JCV 
TRACKING CODE: 7771 uw 

5. HEIGHT OF SPECIMEN, H 4.00 in 4.00 ir 4.00 ir 

7. VOLUME OF SPECIMEN 12.57 ina 12.57 in7 12.57 in’ 

3. BULK UNIT WEIGHT 90.0 IXA 89.8 pci 89.8 pcl 

9. BULK SPECIFIC GRAVITY 1.4 1.4 1.4“ 

I- ‘- 



MOISTURP ‘i=OtiikNf DETERMINATION 
REPORT FORM 

PROJECT: 
PROJECT No.: 
SAMPLE No.: 
TESTING DATE: 

TESTED BY: 
TRACKING CODE: 

PARRIS ISLAND 

2857 
PAI-o1-SS-oo1-38 

5 JUNE 1998 

DG 
7776 MC 



MOISTURE CONTENT DETERMINATION 
REPORT FORM 

PROJECT: 

PROJECT No.: 
SAMPLE No.: 
TESTING DATE: 

TESTED BY: 
TRACKING CODE: 

PARRIS ISLAND 
2857 

PAI-Ol-S8-002-38 
5 JUNE 1998 

Do 
7773 MC 

A-83 



MOISTURE ~XXBW3lf~DETERMINATION 
REPORT FORM 

PROJECT: 
PROJECT No.: 
SAMPLE No.: 
TESTING DATE: 

TESTED BY: 
TRACKING CODE: 

PARRIS ISLAND 
2857 

PAW1 -W-003-36 
5 JUNE 1998 

MC 
7775 MC 



MOISTURE CONTENT DETERMINATION 
REPORT FORM 

PROJECT: PARRIS ISLAND 

PROJECT No.: 2857 

SAMPLE No.: PAl-O1SB-OO4-38 
TESTING DATE: 5 JUNE 1998 

TESTED BY: ‘MC 
TRACKING CODE: 7774 MC 

7. ASTM MOISTURE CONTENT, W ti7.22 %I 18.05 %j 18.18 % 

8. EPA MOISTURE CONTENT, W 14.69 % 15.29 15.38 % 



or Y ,. ‘. , , .,’ _ 
i 

MOISTURE CONTENT DETERMINATION 
REPORT FORhl I 

PROJECT: 

PROJECT No.: 
SAMPLE No.: 
TESTING DATE: 

RSTED BY: 

-fRACKlNG CODE: 

PARRIS ISLAND 

2857 
PAI-O1S&OO5-36 

5 JUNE 1998 

MC 

7768 MC 

6. WT DRY SOIL, w6 22.69 g 19.34 g 23.28 q 

7. ASTM MOISTURE CONTENT, W 19.52 % 19.65 % 20.92 % 

8. EPA MOISTURE CONTENT, W 16.33 % 16.42 %, 17.30 % 



MOISTURE CONTENT DETERMINATION 
REPORT FORM 

PROJECT: . PARRIS ISLAND 

PROJECT No.: 2857 

SAMPLE No.: PAI-Ol-SB-002 
TESTING DATE: 22 SEPTEMBER 1998 

TESTED BY: DG 

TRACKING CODE: 8022 MC 



MOISTURE CONTeNT DETERMINATION 
REPORT FORM 

PROJECT: PARRIS ISlAND 
PROJECT No.: 2857 
SAMPLE No.: PAbOlSB-003 
TESTING DATE: 22 SEPTEMBER 1998 

TESTED BY: DG 
TRACKING CODE: 8018 MC 



i 

MOISTURE CONTENT DETERMINATION 
REPORT FORM z 

PROJECT: PARRIS ISLAND 
PROJECi No.: 2857 
SAMPLE No.: PAI-Ol-SB-005 
TESTING DATE: 22 SEPTEMBER 1998 

TESTEDBY: DG 
TRACKING CODE: 8020 MC 

1. MOISTURE TIN NO. A I 



PROJECT: 

PROJECT No.: 
SAMPLE No.: 

TESTlNG DATE: 

TESTED By: 
TRACKING CODE: 

PARRIS ISLANd 

2857 
PAID1 -SD-O02-02 

22 SEPTEMBER 1998 
DO 

8021 MC 



1 

MOISTURE CONTENT DETERMINATION 
REPORT FORM 

PROJECT: 

PROJECT No.: 

.SAMPLE No.: 
TESTING DATE: 

TESTED BY: 
TRACKING CODE: 

PARRIS ISLAND 

2857 

PAW1 SS-01 O-01 
5 JUNE 1998 

DG 

7771 MC 





Project Site Name: 
Project No.: 

RiS IiI3ibD Sample ID No.: Qaw58” q-0 
Sample Location: 
Sampled By: 

C.O.C. No.: 

Type of Sample: 

;RAS SAMPLE DATA: 

if). Surface 

8 

Soil 
Subsurface Soil 
Sediment 

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

G 
C 

T 

N 

N 

C 

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

SEDIMENT SAMPLE LOG SHEET 

Page/ of 

M lethod: 

M monitor RedPings 

(F Iange in ppm): 

I I 
Sl AMPLE COLLECTION INFORMATION: 

. 
. . 

I 

:s I Collected I t 

I 

3SERVATIONS I NOTES: 

‘cle if Applicable: 

MSIMSD Duplicate ID No.: 

vlAP: 

;ignm(s): D 



wa SOIL SEDIMENT SAMPLE LOG SHEET 

Page/ of 
*’ 

Project Site Name: 
Proiect No.: 

i 

:<, 

/ a wSubsurface Soil 
fl Sediment Type of Sample: 

0 QA Sample Type: 

lonitor Reading (ppm): 2 I I I 

OMPOSITE SAMPLE DATA: 

ethod: 

onitor Readings 

Lange in ppm): 

IMPLE COLLECTI 
I I I I - 

ION INFORMATION: 

L 

IBSERVATIONS I NOTES: 

C ircle if Applicable: 

MSlhISD Duplicate ID No.: I 

--..-..-_-. -.L 
I...----.-- 

I 
----  ̂ . . . _-.- 

.e-- : . ,-.- -- 

_.. 

-.-- ._. _ 
R-3 

MAP: 



SEDIMENT SAMPLE LOG SHEET 
; I, 

Page_/ of J- 

Project Site Name: MCm @$?RiS c%l&JJJ Sample ID No.: 
Project No.: 7 WY Sample location: 

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

Subsurface Soil 
,?f Sediment T pe of Sample: 

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

late: 7/27V/~~ Depth Color Description (Sand, Silt. Flay, Moisture. etc.) 

ime: /.3.99 
I Jf-6 $lit lkis F s~tggyy 

OMPOSITE SAMPLE DATA: 

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

ethod: 

onitor Readings 

Lange in ppm): 

. 



F 
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-, .,<;, ::‘,~‘. ‘. 

SEDIMENT SAMPLE LOG SHEET 

Paae / of / 

Project Site Name: 
Project No.: 

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

0 Other: 
0 QA Sample Type: 0 High Concentration 

c&ch7/i* / 
GRAB SAMPLE DATA: 

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

Wethod: Gj-&& [J&&&V&/ _ V-4’ 
cr/‘@r Ch’ I 5i&M;if~,J 

blonitor Reading (ppm): - 

ZOMPOSITE SAMPLE DATA: 

Time Depth Color 

\ 

delhod: 

/’ 

tlonitor Readings 

Range in ppm): 



SEDIMENT SAMPLE LOG SHEET 

Page/ of 
l---h 

Project Site Name: Sample ID No.: /?AcDi 
Project No.: Sample Location: i 

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

Subsurface Soil 

i Other: 
Type of Sam,pie: 
x Low Concentration 

fl QA Sample Type: 0 High Concentration 

6 iRAB SAMPLE DATA: i 

c )ate: 9/3-tL/4B I Depth Color Description (Sand, Silt, Clay, Moisture, etc.) i 

1 ‘ime: 

hr lethod: 

lonitor Readin$(ppm): /3 
1 

Id 
4$ftg6ma +6 &g- J%y%f-&, 

C :OMPOSITE SAMPLE DATA: 

C tate: Time Depth Color Description (Sand. Silt, Clay, Moisture. etc.) 
I I I 

M lethod: 

Iv lonitor Readings I 

(1 iange in ppm): 
I 1 

S AMPLE COLLECTION INFORMATION: 

r 
. 

c 

I I 
I 

I I 
01 BSERVATIONS I NOTES: MAP: *. 

Ci rcle if Applicable: 

MSIMSD Duplicate ID No.: 





SURFACE WATER SAMPLE LOG SHEET 

Pnnc4 I nf I 

Project Site Name: 
Project No.: 

0 Stream C.O.C. No.: 6/34 
0 Spring 
fl Pond Type of Sample: 
0 Lake & Low Concentration. 

rOther: - 
- 

iInk 5mazm 0 High Concentration ’ 
u QA Sample Type: 

;AMPLING DATA: 

late: a/~qg Color PH S.C. 

ime: ViSUJ Standard mS/cm 

lepth: e 
lethod: && 

AMPLE COLLECTION INiORMATION: 

Temp. Turbidity Salinity 

% 

zs-4 

Other 

NA 



SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: .gA@j2,s &J,,D Sample ID No.: 

Project No.: 17394 Sample Location: /%f~~+s /s , CL 
Sampled By: #awRYy 

0 Stream ” C.O.C. No.: 022 5.3 

0 Spring 
fl Pond Type of Sample: 

0 Lake 8 Low Concentration 

rOther: - 
- 

iI&c %tsPfW 0 High Concentration ’ 

fl QA Sample Type: 

SAMPLING DATA: 
late: #6Zb?B 
rime: 1290 

depth: - 
dethod: && 

Color pH SE. Temp. Turbidity DO Salinity Other 

ViSUd Slandard n&cm DqreesC PCN 

e/r- 72s f.jl.2. 30-Y 0 
. 

I 
>BSERVATIONS / NOTES: 

:ircle if Applicable: 

MWMSD Duplicate ID No.: 

MAP: 

Signature(s): 



‘:,. i 
.,’ 

) ,” : :’ + 

. 

SURFACE y‘AT$R SAMPLE LOG SHEET 

n,,, I ‘-x I 

Project Site Name: ha Sample ID No.: &XhoI - Sb-u 3- 
Project No.: Sample Location: SLv/w~- 0/ 

Sampled By: 4w /If0 L 
0 Stream : C.O.C. No.: UQaz~~ 
D Spring 
n Pond Type of Sample: 
0 Lake & LowConcentration 

gOther: - TiiML sT7aizwv 0 High Concentration ’ 
u QA Sample Type: 

IAMPLING DATA: 
tate: ,f-f7-98 
‘ime: /435 
lepth: Sk/ 
lethod: &,& 

Color PH S.C. Temp. Turbidity 

ViSUd Standard mSlcm DepesC NTU 

=119b4 B .84 37.2 aA 7 2 

DO Salinity Other 

NA 



‘s, 

,:.:. 

. c 
.- 

SURFACE WATER SAMPLE LOG SHEET 

Pasef ‘of I -- - 

Project Site Name: fvm gqzQ.,s 5 5 &+I Sample ID No.: @l-o/- 5 W- ,a y 

Project No.: 73src/ Sample Location: SW&b- a/ L 
Sampled By: .Pl4 lfd 

0 Stream C.O.C. No.: 66&cj 
fl Spring 
[I Pond Type of Sample: 

0 Lake 8 Low Concentration 

rOther: - 
- 

idui- S*m [1 High Concentration . 

u QA Sample Type: 

iAMPLlNG DATA: 
fate: g- 17- ?R Color pti S.C. Temp. Turbidity 

‘ime: )+A.7 ViiUd Standard mS/cm DqregC NTU 

bepth: f~c/ 
lethod: 

ckt 51 ?a 3x2 3t I 
iAMPLE COLLECTION INFORMATION: 

DO Salinity Other 

NA 

- .- f&LO\ - 



:- 

SURFACE V?hT.$R SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

Sampled By:, 
0 Stream C.O.C. No.: 
fl Spring 
0 Pond Type of Sample: 
0 Lake 

)$/Other: - 
- 

iriML csTlzt7pm3 ( 
& Low Concentration 
n Leigh Concentratipn . 

u QA Sample Type: 

AMPLlNG DATA: 
ate: 6rz 778 Color pH S.C. Temp. Turbidity DO Salinity Other 
ime: ViSUal Standard mS/cm DqreesC NTU md % NA 
epth: 

7.7 3q 26 g to*3 a-5 

AMPLE COLLECTION INFORMATION: 



SURFACE WATER SAMPLE LOG SHEET 

Proiect Site Name: -A--- ---~ 
Project No.: 

Sample ID No.: @3zw - Aw3G 
Sample Location: pj M&Q 
Sampled By: 

0 Stream ’ C.O.C. No.: ~/3~~ 
0 Spring 
0 Pond Type of Sample: 

0 Lake & Low Concentration 
rOther: - 

- 
/rlML 5mm 0 High Concentration ’ 

0 QA Sample Type: 

;AMPLING DATA: 

F27Tx Color pH S.C. Temp. Turbidity DO Salinity Other 

ViSLId Standard mslcm DegreesC h-l-U mgn % NA 
I 

bepth: 
lethod: & j 717 1 3.f 1 &f 1 3b 1 411 1 d6 1 
;AMPLE COLLECTION INkORMATION: 

Analysis Preservative Container Requirements /& ] 1 Collected 

&cd, I HCL 
I / 

I? 

1BSERVATIONS I NOTES: 

rcle if Applicable: 



SURFACE y\TE;R S,AMPLE LOG SHEET 

Panr I nf I - -=I-- -’ -L 

Project Site Name: 
Project No.: 

Sampled By: 

u Stream C.O.C. No.: 

n Spring 
fl Pond Type of Sample: 

0 Lake 8 Low Concentration 

gOther: - 
- 

-ilam- 5mw 0 -High Concentration ’ 

0 QA Sample Type: d 

iAMPLlNG DATA: 
late: Color PH S.C. Temp. Turbidity DO Salinity Other 

‘ime: WSUJ Standard mSlcm DqreesC NTU man % NA 

Eepth: 
dethod: && 

d7.g 3g.o -31 lb 11.+ 24 



_ 

j ,  Ii.,_ 

-. 

.- . 

.- . . . 

SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: Sample Location: 

Sampled By: RLY /fw 
0 Stream C.O.C. No.: 
1 Spring 

dozc/cj 

0 Pond Type of Sample: 
I] Lake & Low Concentration 

‘#Other: - 
- 

I,&Li 5gzc3-q 0 High Concentration . 
0 QA Sample Type: 

;AMPLING DATA: 
tate: *17- 9 9 Color PH S.C. Temp. Turbidity 

Imo ‘ime: ViSUd Stidard mS/cm DqreesC NTU 

lepth: 
lethod: &,& 945 37. r 24. g 
‘AMPLE COLLECTION INFORMATION: 

Analysis 1 Preservative 
r 

v’iIzu2b-r I Ha- 

DO Salinity Other 

I 
BSERVATIONS / NOTES:. MAP: 



.$ I 

I.SURFACE~ViAiEfif’ SAMPLE LOG SHEET 
,,.. 

Paae I of I - -74 

Project Site Name: ba .Sample ID No.: 
pjJy+, - %:a -/a -z 

Project No.: Sample Location: 
Sampled By: 

fl Stream C.O.C. No.: 
?i$$z- 

fl Spring 
0 Pond Type of Sample: 
D Lake - 8 Low Concentration 

rOther: - iID& 5mm 0 High Concentration . 
u QA Sample Type: 

SAMPLING DATA: 
late: d&z&Z? Color pH S.C. Temp. Turbidity DO 

Ime: //JO ViSUJ Standard mSlcm DqreesC NTU mgn 

depth: - 
Aethod: &&, 7J4 34.7 91-g 

iAMPLE COLLECTION INiORMATION: 

a+ $/‘“lO 

Salinity 

% 

2.27 

Other 

NA 



SURFACE WATER SAMPLE LOG Si-iEET 

BB,, I -s I 
A raye_L 011 

;qi’c”- -s L:, 7’/ - - 1) 

Project Site Name: /&J) Sample.lD No.: 
Project No.: 939q Sample Location: ?J+d is . 

Sampled By: Law- 
0 Stream C.O.C. No.: ZZS3 

U Spring 
0 Pond I Type of Sample: 

J Lake - 
EIJI Low Concentration 

)$/Other: - iaa 5mm fl High Concentration ’ 

fl QA Sample Type: 

SAMPLING DATA: 
late: p&Z42 \’ ‘Color PH SC. Temp. Turbidity 

VislJJ Standard mS/cm DegreesC hTU 

depth: - 
Method: && 7.4 430 I 332 8-f 

iAMPLE COLLECTION INFORMATION: 

Salinity Other 



SURFACE WATER SAMPLE LOG Si-lEET : 

Sample Location: k 
Sampled By: 
C.O.C. No.: 5?!%F- 

Type of Sample: 
% Low Concentration 

0 High Concentration ’ 

Project Site Name: 
Project No.: 

0 Stream 
0 Spring ’ 
0 Pond 
0 Lake 

rOther: - 
[I QA Sample Type: 

iAMPLING DATA: 
late: d/,2478 Color PH S.C. Temp. Turbidity DO Salinity 

‘ime: //IS visual Standard mSlcm Dgrfzes c N-l-u md + 

depth: -- 

nethod: && 
AZ? 3&f 24.7 /o $32 z..JZ 

iAMPLE COLLECTION INkORMATION: 
1 Analysis 

vb>~ 

1 Preservative 

I HCL 

Other 

NA 

Container Requirements/d ) 1 Collected 

I 

IBSERVATIONS / NOTES: MAP: 





SOIL 8 SEDIMENT SAMPLE LOG SHEET 

M 

Gil 

Project Site Name: NC@D .?AQWS Sk& Sample ID No.: 
Project No.: 23w Sample Locatiori: 

w -01 -s-o0 1 
w-o\-sDa 1 

Sampled By: 
D Surface Soil C.O.C. No.: OCD241 
0 Subsurface Soil 

a Sediment T pe of Sample: 
fl Other: ’ ik Low Concentration 
0 CIA Sample Type: 0 High Concentration 

IRA8 SAMPLE DATA: 

ate: rl/zt./ 44 Depth Color Description (Sand. Silt, Clay, Moisture. etc.) 

ime: ’ rl:icS 

Iethod: &f&b O-OS &lK Str 

lonrlor Reading (ppm): - %r 

aYu.&J 

-Lo 
CLkct y& 

OMPOSITE SAMPLE DATA: 

ate: 

lethod: 

onitor Readings 

lange in ppm): 

PMPLE COLLECTION INFORMATION: 

AllllYSiS Container Requirements Collectcf& Other 

va:s, I 3 EWE 

7zt SJOCP; e . P Al4 I numc?t&i l- lb&% 

fmr#a i- (!Lgkde .-T&l psvm1 
- 
..7Gc PC) 

k I I A 

I 

1 

I 

I 

Duplicate ID No.: 



Pane / of I 

Project Site Name: Mcm ?MRtS: CC’m Sample ID No.: 
Project No.: T=wu\ Sample Location: 

Sampled By: 6~ /J FG 
0 Surface Soil C.O.C. No.: Lw 270 
fl Subsurface Soil 

T pe of Sample: 

k Low Concentration 
0 CIA Sample Type: 0 kiigh Concentration 

;RAB SAMPLE DATA: 

bate: &/#4$ Depth Color Description (Sand. Silt, Clay, Moisture, etc.) 

lethod: && &&. &, -md sd. &w/r+- 

‘monitor Reading (ppm): 

:OMPOSlTE SAMPLE DATA: 

lethod: 

lonitor Readings 

iange in ppm): 

AMPLE COLLECTtiN INFORMATION: 

BSERVATIONS I NOTES: MAP: 

rcle if Appiicable: 

MSIMSD Duplicate ID No.: 



Project Site Name: 
Project No.: 

Mca ?!&%!I% sl&D Sanipte ID No.: 
Sample Location 
Sampled By: 
C.O.C. No.: 

a Sediment 
0 Other: 
0 CIA Sample Type: 

T pe of Sample: 
k Low Concentration 
0 High Concentration 

sRh0 SAMPLE DATA: 

ate: 0 98 
ime: /3/S 
ethod: .w@b 
onitor Reading (ppm): - 

OMPOSITE SAMPLE DATA: 

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

oy- Lo/ 
M ti/& c/Gy, J&&#rJJ 

si8 
OvrvPb A%+ @7W 

yj&-IJrr- 
- 7’. 

I 

signature(s): 
-c? 



AMPLE LOG SHEET . 
Paae / of I _ -=-- -. - 

~&7+j-~--Cj - cs 

Project Site Name: Mcm $?&?zt5 z!“13p Sample ID No.: 
Project No.: ywvf Sample Location: 

Sampled By: 
:x 

0 Surface Soil C.O.C. No.: &5270 
fl Subsurface Soil 

;s( 
Sediment T pe of Sample: 

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

;RAB SAMPLE DATA: 

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

‘ime: 

lethod: && 04s’ &FJ# 

tonitor Reading (ppm): 

&, -gs*//7 Sdq’ z&b 

:OMPOSITE SAMPLE DATA: 

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

lonitor Readings 

?ange in ppm): 

AMPLE COLLECTtiN INFORMATION: 



‘. ” _:. /._. 

m SOIL +i-iAMPLE LOG SHEET 
: ., 

Project Site Name: lyci?D ? A&as Zi%lA@ 
Project No.: y4Ry 

Sampled By: 
U Surface Soil C.O.C. No.: 
[l Subsurface Soil 

Page/ of 1_ 

U QA Sample Type: fl High Concentration 

GRAB SAMPLE DATA: 

Date: &/wf 

‘Time: L/d 7 
Method: && 

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

Monitor Reading (pi 

COMPOSITE SAMPLE 

Date: n I Time Depth 1 Alor I Description (Sand;Silt, Clay, Moisture, etc.) 

I/ I 

Method: 

Monitor Readings 

(Range in ppm): 

I/ - 

SAMPLE COLLECTtiN INFORMATION: 

I 
3ESERVATIONS I NOTES: 

:ircle if Applicable: 

MSlMSD Duplicate tD No.: 

AAP: 



U Subsurface Soil 

F 
Sediment 

U Other: 
fl QA Sample Type: 

T pe of Sample: 

ii% Low Concentration 
U High Concentration 

;RAB SAMPLE DATA: 

)ate: 0~279 g 

‘ime: /u/o 

dethod: 67oc, 

lonitor Reading (ppm): 

Depth Color 

/Ah. -6K. 

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

lethod: 

lonitor Readings 1 ! \/ 

?ange in ppm): 
I 

I A. I 
I 

I/ I 

SAMPLE COLLECTtiN INFORMATION: 

Analysis 

I’ I 

I Container Requirements I Collected 1 Other 

r!$ f=&- Qjqq&fs 1 I 

I &z 
\ 

I I4 

I/ 
I 

Sample Location: 

Duplicate ID No.: 

BSERVATIONS I NOTES: 1 MAP: 



fj Surface Soil 
fl Subsurface Soil 

F 
Sediment 

fl Other: 
0 Qe Sample Type: 

RAE SAMPLE DATA: 

3te: 

ne: /33& 
zthod: 
snitor Reading (ppm): 

BMPOSITE SAMPLE DATA: 

Depth 

T pe of Sample: 

Ih;: Low Concentration 
0’ High Concentration 

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

/L&p68 

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

MS/MS0 Duplicate ID No.: 



i 

LOG SHEET 

Paoe / of I 

Project Site Name: 
Project No.: 

fl Surface Soil 
fl Subsurface Soil 

iB: 
Sediment 

0 Other: 
0 QA Sample Type: 

;RAB SAMPLE DATA:’ 

late: dgz79g 

lethod: &c& 

lonitor Reading (ppm): 

:OMPOSITE SAMPLE DATA: 

- -a-- -c 
/2Aqq,, -.y~ +.,yz 

p&?RIS: z!tJJJ Sample ID No.: 

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

-9ifzE 

L?f?dq 

T pe of Sample: 
&Low Concentration 
fl High Concentration 

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

04 &. -dK. ~c-mJgf--~- 
/ 

lethod: 

lonitor Readings 

iange in ppm): 

AMPLE COLLECTtiN INFORMATION: 



SOIL & SEDIMENT SAMPLE LOG SFiEET 

M sUlfSC8 sOi1 c.0.c. NO.: _ m270 
0 Subsurface Soil 
D Sediment Type of Sample: ” 
0 Other: 
[I QA Sample Type: 

* Low Concentration * , fl High Conqentqtion 

MB SAMPLEDATA: . . ..c’ ’ :’ ;i’~::‘.rri~,.;,t...,:.“~n~.,~I .., ,“i ,:+ ” . .r:.. ,.:. . . . ,, . . . 
ate: &]&H @- DePtJJ Color Description (Sand, Sil?, Clay, Moisture, etc.) 

. 

&a. 
onitor Reading (ppm): 

o-D’g&L,-. g-- 

- u/d Y 

MSlMSD Duplicate 10 No.: 



LOG SHEET 

Damn / nf / 

Project Site Name: MCa p&(?Ri5: c$&J’J) Sample ID No.: 
Project No.: -pR* Sample Location: f f?/w-s s / 

Sampled By: &/JfL- L. 
0 Surface Soil C.O.C. No.: 6ei27~ 
u Subsurface Soil 

F 
Sediment T pe of Sample: 

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

iRA6 SAMPLE DATA: 

jate: db / 0 99 I Depth Color Description (Sand, Silt, Clay, Moisture. etc.) 

‘ime: 69 r I’ 
lethod: && 0 -o&s 

&-&K 
e$f&&- 

lonitor Reading (ppm): ““Fj-lk* 

lethod: 

lonitor Readings 

iange in ppm): 

BSERVATIONS I NOTES: MAP: -- 

k 

rcle if Applicable: 

MS/MS0 Duplicate ID No.: 



AMPLE LOG SHEET 

Parre L of I- 

Project Site Name: 
Project No.: 

0 Surface Soil 
Subsurface Soil 

fl QA Sample Type: 

iRAB SAMPLE DATA: 

bate: &/Ogg 

‘ime: 

lelhod: brol, 

tonitor Reading (ppm): 

:OMPOSlTE SAMPLE’DATA: 

- -- - 
.+gJ+T/ -3) .-J/e, 

$&Qe,S ca@D Sample ID No.: b 
4 Sample Location: J?mr;s js . cy 

Sampled By: CblJFL 
C.O.C. No.: 0027~ 

Low Concentration 
fl High Concentration 

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

d -0;s c 
. 

Iethod: 

lonitor Readings 

iange in ppm): 

I I I 

I 

BSERVATIONS I NOTES: MAP: e- 

irclc if Applicable: 

MSlMSD Duplicate ID No.: 



AMPLE LOG SHEET 

PanD / nf I 

Project Site Name: p!eiS; z?m Sample ID No.: 
Project No.: 9 Sample Location: 

Sampled By: 66 /Ju- 
0 Surface Soil C.O.C. No.: 00 270 
0 Subsurface Soil 

;8: 
Sediment T pe of Sample: 

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

iRAB SAMPLE DATA: 

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

ime: /,/s 

lethod: && . &o.S Cfk. 6T. &,r- -mttd A-.. 4=d -f: 

lonitor Reading @pm): 

OMPOSITE SAMPLE DATA: 

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

. 

lethod: 

monitor Readings 

3SERVATIONS I NOTES: 
I 

MAP: 

4 N 

rcle if Applicable: 

MSlMSD Duplicate ID No.: 



SOIL f@iijkAMP+E LO; YHEET ~-rr , ,, , 

- ,,. ,..““.,.‘: +*, “i :~y’& _. ;.“ :,, & ::c., ray=- UI ” ” _ ,, I ., 

Project Site Name: fiLg3) 9~~s n&d SampleID No.: 
Project No.: 739u Sample Location: 

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

x Sediment .T pe of Sample: 
0 Other: k Low Concentration 
0 QA Sample Type: 0 High Concentration 

GRAB SAMPLE DATA: 

Date: “// zr/q 7 Dkpth Color Description (Sand. Silt, Clay, Moisture. etc.) 

rime: 
I 
07 ! sje, 

Method: Gab o-o.5A f&k 
Monitor Reading (ppm): 

COMPOSITE SAMPLE DATA: 

. 

iAMPLE COLLECTiON WFORMATION: 

Analysis 1 Container Requirements I Collected 1 Other 

-VAH 5 , Rsm-c,c 1 , T/u=@& I- 1607% 
. 

LBSERVATIONS I NOTES: MAP: 

ircfe if,Applicable: 

MS/.MSD Dujrlicatc ID No.: 



1 

I Project Site Name: $i2w&2&4. 
- 

SD-Of4 L--; 
Project No.: 73w @a-I 

t) Surface Soil 
. fl. Subsurface Soil 

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

J@ ediment 
0’ Other: 
c] QA Sample Type: 

T pe of Sample: 

k Low Concentration 
fl High Cdncentration 

iRAEl SAMPLE DATA: 

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

lonltor Readina loom): - I I’ I 

OMPOSITE SAMPLE DATA: 

- 

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

lethod: 

lonitor Readings 

tange in ppm): I------ 

l 

I 
I t I l 

I I I 

I t 1 I 

MPLE COLLECTION INFORMATION: 

Analysis 1 Container Requirements 

‘Atia.T’1, P&i- I TALd& I /-r&luz 
I 

Collect 1 Other, 

I 

I t 
( I I 

_ 
I 

I 

I 
I I I 
I 

3SERVATiONS I NOTES: MAP: 

:ircle if Applicable: 

MS!MSD Duplicate ID No.: 



Project Site Name: 
Project No.: 

B Surface Soil 
,fl Subsurface Soil 

G .RAEl SAMPLE DATA: I 
0 

2 
ate: 4/ 2114 4 
ime. z-B353 
l thod: G&h 

lonltor Reading (ppm): - 
OMPOSITE SAMPLE DATA: 

SOIL AMPLE LOG SHEET 

._ i’.;‘:: ., ’ ,,! .*, ; 7:. ; Page/ of 

Sample ID No.: 
Sample Locatiofi: 
Sampled 6y: 
C.O.C. No.: 

T pe of Sample: 

k Low Concentration 
0 High Concentration 

p 

Date: 

Dipth _, Color 

O-OS -A-k 

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

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

Method: 

Monitor Readings 

(Range in ppm): 

I 
I 

1 , 

4MPLE COLLECTION INFORMATION: 

I Container Requiremknts 

1 -Goa 

I 

Collected 1 Other 

I 

I 
W~?VATI~NS I NOTES: 

tic if Applicable: 

MSIMSD 
-. 

I 
Duplicate ID No.: 

-._ 

I t 

MAP: 

-- 



Page/ of 
1 

I 
& 

Project Site Name: M-Q --’ A 

Project No.: 

@. Surface Soil 
-0 Subsurface Soil 

cecs ediment 
0 Other: 
0 QA Sample Type: 

7-9 4’ 
&x/d. Sample ID No.: 

Sample Location: 
Sampled By: &s 
C.O.C. No.: m=k I 

.T pe of Sample: 

k Low Concentration 
0 High Concentration 

iRAE SAMeLE DATA: iRAE SAMeLE DATA: 

bate: bate: 412 r/9 4 412 r/9 4 
ime: ime: cPBQr cPBQr 

Iethod: Iethod: GM& GM& 
lonltor Reading (ppm): - lonltor Reading (ppm): - 

OMPOSITE SAMPLE DATA: OMPOSITE SAMPLE DATA: 

Depth Depth 

O-S.<F O-S.<F 

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

lethod: 

#onitor Readings 

t 
I I I _, . 

: 
I I I I 

LMPLE COLLECTION INFORMATION: 

Analysis I Container Requirements I Collected, Other 

PA/j. rukk541’-, +r%t)/Y\el& I- IA 625 
i 
I 

I 
I I 
I I 

5 . I I I 

i I I 

I I 
I I 

I 

I I I 
3SERVATlONS I NOTES: MAP: .I 

* *. <t 

A - /AnI,‘. 
I 

rcle if Applicable: 

MS!MSD Duplicate ID No.: 

‘. 



I 

.“, i * __ r ., . . & - -=----- 

Project Site Name: 10. ,%m&l s.?D Sample ID No.: 
Project No.: 7399 Sample LoWork 

f?t-ok -SD-017 
YAcq I -sg 13 

Sampled 8~: 66 
b. Surface Soil C.O.C. No.: O=wl 
0 Subsurface, Soil 

w ediment T pe of Sample: 
fl Other: ;1;: Low Concentration 
i] QA Sample Type: 0 High Concentration 

RAB SAMPLS DATA: 

ate: 4/=/49 Dipth Color Description (Sand. Silt, Clay, Moisture, etc.) 

me: ’ ms5 

ethod: 

onitor Reading (~$7 
b : o-ce-F(-- f&m 

. - 
DMPOSlTE SAMPLE DATA: 





SEDIMENT SAMPLE LOG SHEET 

Paoe / of / 

1 

- -=-- -- 
fy)+%/ -5 -L/z 

Project Site Name: Mca $)&R{S: c!QJ) Sample ID No.: m 
Project No.: 7 3q* Sample Location: p,b&- / 6, 

is: 

Sampled By: &v /!LEz 
Surface Soil C.O.C. No.: OOh3 

0 Subsurface Soil 
fl Sediment T pe of Sample: 
0 Other: ik Low Concentration 
[I CIA Sample Type: 0 High Concentration 

iRA6 SAMPLE DATA: 

late: &Ol q$ Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

ime: /b/S’ 

lethod: A,,& o--P A&. A. -/72cLJ. d., d-L. 

lonitor Reading (ppm): - / 

OMPOSITE SAMPLE DATA: c ,. :’ 

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

lethod: 

ionitor Readings 

lange in ppm): 

/ 

AMPLE COLLECTION INFORMATION: 



i 

SEDIMENT SAMPLE LOG SHEET 

Paae / of / -- -f- 
f q&--e-s - LQ- 6 

Project Site Name: Mcm p)elS z&&J’J) Sample ID NO.: 
Project No.: 7 wq Sample Location: 

F 

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

0 Subsurface Soil 
fl Sediment T pe of Sample: 
0 Other: ;t;cr Low Concentration 
E] QA Sample Type: 0 High Concentration 

3RAB SAMPLE DATA: 

late: &&/qf I Depth Color I Description (Sand. Silt, Clay, Moisture, etc.) 

rime: /030 
Aethod: && 6.-/’ /XL&’ 
Aonitor Reading (ppm): - 

A. -#c?d. d’ dy 

Range in ppm): 

MSIMSD Duplicate ID No.: 



Project Site Name: 
Project No.: 

fi Sediment 
0 Other: 
0 CIA Sample Type: 

C.O.C. No.: 

T pe of Sample: 

I% Low Concentration 
0 High Concentration 

late: 601 yg Depth Color Description (Sand, Silt, Clay, Moisture. etc.) 

ime: /&SF 

lethod: (3-/I 
lonitor Reading (ppm): 

/iA. 
/ 

)& -med. $tTt dh? 

OMPOSITE SAMPLE DATA: 

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

lethod: 

onitor Readings 

lange in ppm): 

4MPLE COLLECTION INFORMATION: 

BSERVATIONS I NOTES: 
I I 

MAP: 



SEDIMENT SAMPLE LOG SHEET 
, - 

i 

Project Site Name: MC;;Ti> p&@eiS s?b-J+J) 
Project No.: -f 3v+ 

Subsurface Soil 
0 Sediment 
fl Other: 
fl QA Sample Type: 0 High Concentration 

iRAB SAMPLE DATA: 

late: d&(j/qg Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

‘ime: 38 
lethod: && 6-T /Air - 
lonitor Reading (ppm): 

:OMPOSITE SAMPLE DATA: 

?ange in ppm): 

AMPLE COLLECTION INFORMATION: 



i 

LOG SHEET 

3 i ?&?i2is sb0-J Sample ID No.: 
Sample Location: L 
SamDIed BY: , 

I Project Site Name: 
Project No.: 

Lx, Surface Soil 
I, lP..I.....-C^..r e,.:, 

I’ 
u 3UU3Ullac;t: 3UII 

0 ,Sediment 
0 Other: 
I] QA Sample Type: 

M 

M 

(F 

I. 

OE 

C.0.k. ,No.i -z 

T pe of Sample: 

ik Low Concentration 
[I High Concentration 

;RAE SAMPLE DATA: 

Depth 

6-P 

Color 

d&r. -kc 

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

lonitor Reading (ppm): - 

#u. -md s-i+ &r-y 

OMPOSITE SAMPLE DATA: /. 

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

I \ I 

lethod: 

onitor Readings 

lange in ppm): 

I I / \I I 

4MPLE COLLECTION INFORMATION: 

KSERVATIONS I NOTES: MAP: 



SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

C.O.C. No.: 

0 Sediment T pe of Sample: 
u Other: Jk Low Concentration 
[3 QA Sample Type: fl High Concentration 

iRA8 SAMPLE DATA: 

bate; &&d .Tyj? I Depth 1 Color 1 Description (Sand, Silt, Clay, Moisture, etc.) 

‘i-r. d/t//e- .- I 11115. ,“7 r, 
lethod: &x&b 6-f’ &. 6.f. 
fonitor Reading (ppm): _cC 

SAMPLE DATA: 

l&hod: 

iange in ppm): 

I 

BSERVATIONS I NOTES: 

ircle if Applicable: 

MSlMSD Duplicate ID No.: 

ih 
I I 

IAP: 

* -- . 
4 

w 



SEDIMENT SAMPLE LOG SHEET cI___ , nf / 
ragel_ VI & 

Project Site Name: Mcm ?k’?RIs x!!@ Sample ID No.: ‘A 
‘4 --&j-Z’ -0; -, 

Project No.: -y WY Sample Location: pprfi,~ is 
Sampled By: 66 ,‘JFL 
C.O.C. No.: La26 x 

0 Sediment 
0 Other: , Low Concentration 
0 QA Sample Type: 0 High Concentration 

,RAB SAMPLE DATA: 

ate: &+02$37 Depth Color Description (Sand, Silt. Clay, Moisture, etc.) 

ime: /23k 
ethod: b O-l’ /yI& -k ,i&. -&rd. a-, 

onitor Reading (ppm): 

OMPOSITE SAMPLE DATA: 

Dnitor Readings 



,. 

SEDIMENT SAMPLE LOG SHEET 

Pane 1 nf / . -3-r -. 

#q p-zt/ -_s;s-L-3?,- -& ( 

Project Site Name: Mc?i) paE& ca@J) Sample ID No.: Da. 
Project No.: 7 3cIlf Sample Location: &q&s I>. ,> t 

F 

Sampled By: 
Surface Soil C-0.12. No.: 

66 /J,F” 
Dz6\ 

0 Subsurface Soil 
I] Sediment T pe of Sample: 
0 Other: k Low Concentration 
0 QA Sample Type: 0 High Concentration 

;RAB SAMPLE DATA: 

bate: &bBzTf Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

‘ime: III.3 

lethod: && , u4 ~?a/- - hr. IL?J. -..d sd, d 

lonitor Reading (ppm): T 

:OMPOSITE SAMPLE DATA: 

7 

iange in ppm): 

AMPLE COLLECTION INFORMATION: 

Duplicate ID No.: 



SEDIMENT SAMPLE LOG SHEET 

h Page/ of 

Project Site Name: Mca p!J?IS z%@ Sample ID No.: 
Project No.: 7 3v* Sample Location: pmpfl3 /‘J c 4 

Sampled By: 66 /JFL- 
4 

C.O.C. No.: 624s 
Subsurface Soil 

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

iRA8 SAMPLE DATA: 

late: dbbZ4g Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

‘ime: 1138 
fiethod: &qb (34 /+.& -br 

lonitor Reading (ppm): _- 

:OMPOSITE SAMPLE DATA: 

late: Time j, 

lethod: 

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

?ange in ppm): 



1 

Project Site Name: 
Project No.: 

C.O.C. No.: 

QA Sample Type: 

?ange in ppm): 

lBSERVATlONS I NOTES: 

&A L&L?3 -bd-/’ 

ircle if Applicable: 

MSIMSD 1 Duplicate ID No.: 

” I I 

IIAP: -- 
AL 

4 

N’ 

V! 

/ 



LOG SHEET 

Pane / nf I 
n - -z-- “& 

Project Site Name: Mca ?&$?RIs z!‘QJJ Sample ID No.: ” 
‘“QCF-& -5 -p/-c! ( 

Project No.: 7 w* Sample Location: 

F 

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

,w 

0 Subsurface Soil 
602&K 

0 Sediment T pe of Sample: 
[1 Other: k Low Concentration 
0 CIA Sample Type: 0 High Concentration 

#RnB SAMPLE DATA: 

ate: Qb0299 I Depth . Color Description (Sand, Silt, Clay, Moisture, etc.) 

ime: /&s-7 
, (,I4 

onitor Reading (ppm): - 
/Lb-~. fL?+?rd,*--/;~ 

OMPOSlTE SAMPLE DATA: 

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

ethod: 

Dnitor Readings 

.ange in ppm): /Y 
/ 

/ \ 

I & i. * 

\MPLE COLLECTiOtilNFORfvlATION: 

r 

3SERVATIONS I NOTES: MAP: 

,cfe if Applicable: 

MS/MS0 Duplicate ID No.: 



i 

mea SOIL SEDlMENT SAMPLE LOG SHEET 

Page/ of 

Project Site Name: 
Project No.: 

x Surface Soil 

M&?JJ $)QRIS: ~~/IPJD Sample ID No.: 

-y 3q* Sample Location: 
Sampled By: 
C.O.C. No.: 

L 
G 

C 

T 

N 

N 

C 

0 

N 

N 

u 

S 

/ fi -Subsurface Soil 
fl Sediment 
0 Other: 
I] CIA Sample Type: 

T pe of Sample: 

k Low Concentration 
fl High Concentration 

;RAB SAMPLE DATA: 

late: && 2 4g I Depth Color Description (Sand. Silt, Clay, Moisture, etc.) 

‘ime: 

lethod: &&., . &-I’ /+,& A* Jlf. -drd -A 

lonitor Reading (ppm): 

:OMPOSITE SAMPLE DATA: 

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

lethod: 

lonitor Readings 

iange in ppm): 

I / I I 1 
AMPLE COLLECTION f?‘IFORMATfON: 

I I 
I I 

I 
BSERVATIONS I NOTES: 

rcle if Applicable: 

MSlMSD Duplicate ID No.: 

AAP: 
I I 

_- 

iignature(s): d 

-. 



\ , ‘, .“,. .,, :. _,,_ 
I I 

:’ 

I 

LOG SHEET DI-^ , -* / 
rtzytz- VI A 

&4$g--c;/ --Is -/g-.2( 

Project Site Name: /i@+a ‘&&@eIS ~!ki&JJ) Sample ID No.; #&@&@## d -1 

Project No.: -J 3qy Sample Location: j$mr;~ /s. k 

F 

Sampled By: &&/sic 
Surface Soil C.O.C. No.: 6,226C 

fl Subsurface Soil 
0 Sediment T pe of Sample: 
0 Other: ik Low Concentration 
0 QA Sample Type: fl High Concentration 

GRAB SAMPLE DATA: 

Date: 66 bt f7y Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /q@ 

Method: && u--/ ’ /{.&. -& jL-m&f. ski. mvd- 

Monitor Reading (ppm): - 

:OMPOSITE SAMPLE DATA: 

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

rlonitor Readings 

iAMPLE COLLECTION INFORMATION: 

BSERVATIONS I NOTES: MAP: 

ircle if Applicable: 

MS/MS0 Dupiicate ID No.: 



Project Site Name: /azD P JZ@?.IS; z??&fWJ) 
Y---k 

Project No.: ? w* 

X Surface Soil C.O.C. No.: 
/ 0 -Subsurface Soil 

0 Sediment T pe of Sample: 
fl Other: ik Low Concentration 
0 CIA Sample Type: 0 High Concentration 

C ;RAB SAMPLE DATA: 

I: late: 06 O&Tf Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

1 ‘ime: /2c/o 

h nethod: && /+.6r. -b, #,,‘ - mef. side ( /nod- 
h Aonitor Reading (ppm): 

C 

c 

h nethod: 

h 

( Range in ppm): 

I 

I I 
MAP: C BSERVATIONS I NOTES: 

MSIMSD Duplicate ID No.: 

iwlSOAO/ 

/ / 

SEDlME.NT SAMPLE LOG SHEET 

Page/ of 

S 



c 

SEiIMeNT:SAMPLE LOG SHEET 

.w ,’ , **i ,, ,c’,.’ : ,;2\ I, y “.q’: .* Gj-., 1’ 

Project Site Name: Nm &r&t Gu .. Sample IDNo.: 
Project No.: ., 734G,. Sample Location: 

&&face Soil 
Sampled 6y: 
C.O.C. No.: OOZCI I 

t] SubsMace Soil 
fl Sediment 
[I Other: Low Concentration 
(J QA Sample Type: 0. High Concentration 

iRA8 SAMPLE DATA: 

late:. 4/w 49 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

ime: 

lethod: 0 -[*O-y -L-A- 

lonltor Reading (ppm): - 

OMPOSITE SAMPLE DATA: 

lethod: 

CIMPLE COLLECTION INFORMATION: 

Analysis 

“PAh \ TU Paa;T 

_ . . 

1 Container Requirements I Collected / 1 Other 

I- lbca / I 

I 

1 _- 

1 
SSERVATIONS I NOTES: MAP: 

‘, 

v 
- 

rCle if Applicable: Signature(s): 

MSl,MSD Duplicate ID No.: 



SEDIMENT SAMPLE LOG SHEET 

Page- of - 

Project Site Name: 
Project No.: 

H Surface Soil 
0 Subsurface Soil 
0 Sediment 
fl Other: 
0 QA Sample Type: 

1-3 Sample‘10 No.: P&-or-~s- 016 
Sample Location: phz-01-9; 1 c, 
Sampled By: G 
C.O.C. No.: L 

Type of Sample: 

a3 Low Concentration 
fl High Concentration 

;~BSAMp~DAT~ . . . ::i.:;’ :; ,.; 

late: 4/z/ /q4 Depth Color Description (Sand, Silt, Clay; Moisture, etc.) 

ime: I /a3 

lethod: h . o-- /.dpi- ~~- k-L.& +kk-J’& 
bnitor Reading (ppm): - 

:OMPOSlTE SAMPLE DATA:, ... .: ‘. . . 

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

I h I /CT 

I i 
AMPLE COLLECTlON INFORMATION: 

Analysis 

PAH, w V&-r” 

I I 
/ 

I Container Requirements I CollecJod 1 other 

I-lrLo=z I . 



Project Site Name: 
Project No.: 

.SEDlMEtiT,S&MPLE LOG SHEET 
-:,:. ., ,‘,i ,,.. 1 ,._ j ‘T,:-’ ,: I ,,i 

HCa &&Q?g& z%rrl> Sample ID No.; ?M/. - 
1,w* Sainple Location: j&,3 /s j i L3 I.-. 

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

0 Sediment 
0 Other: 
[I QA Sample Type: 

iRAB SAMPLE DATA: 

bate:&& /fi’W 

ime: id25 
Depth Color 

T pe of Sample: 

iii Low Concentration 
0 High Concentration 

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

lethod: && 6-1 I /L&f. 
lqnitor Reading (ppm): 

?fib-dw, “Irt 

:OMPOSlTE SAMPLE DATA: 

late: Time \ Depth Color Description (Sarid, Silt, Clay, Moisture, etc.) 
I 

/ 

lethod: 

lonitor Readings \ 

3ange in ppm): 

/ 
\ 

\ 
Z 

AMPLE COLLECTION INFORMATION: 

BSERVATIONS I NOTES: MAP: -- 

49 
&!I. 

2% 

G 
C 
T 

k 

N 

C 

0 

N 

M 

0 

S 

. . 

01 

I 



Sample Location: 

lonitor Readings 

?ange in ppm): 

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

T pe of Sample: 

k Low Concentration 
0 High Concentration 

iRAB SAMPLE DATA: 

‘ime: /G/i 

lethod: 

lonitor Reading (ppm): 

Depth 

64 

Color 

‘hr 
/A-& 

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

$5. -A?k?d d dq 

)ate: 

lethod: 

I 

I I 
I 

BSERVATIONS I NOTES: MAP: 
l I 

-- 

ircle if Applicable: 

MSlMSD 
I 

Duplicate ID No.: 

Signature(s): 1 



Paae / of I 

Project No.: 

0, Sediment T pe of Sample: 
u Other: ik Low Concentration 
fl QA Sample Type: 0 High Concentration 

RAE SAMPLE DATA: 

ate: d&.0 / Depth . Color Description (Sand, Silt, Clay, Moisture, etc.) 

o-4 /I’. bf. 

onitor Reading (ppm): 

&.-&so/- “G7 

3MPOSlTE SAMPLE DATA: 

3te: Time Depth Color Description (Sand, Silt, Clay, Moisture. etc.) 

\ h 
/ 

et hod: 

\/ 

snitor Readings 

.ange in ppm): \ 
/ 

/I \ 

( 

4MPLE COLLECTION INFORMA-UON: 

3SERVATIONS I NOTES: IMAP: -- 

rcle if Applicable: Signature(s): 

MSIMSD Duplicate ID No.: 





GROUNDWATER SAMPLE LOG SHEET 

Dana ! 

Project Site Name: 
Project No,: 

0 Domestic Well Data C.O.C. No.: 
>B: Monitoring Well Data Type of Sample: 
0 Other Well Type: g Low Concentration 
0 QA Sample Type: 0 High Concentration 

IAMPLING DATk 

we: tfb 2 .PY&. 
-iITUX /720 
ffethod: Low&J 
‘URGE DATA: 

.:. ../ ” .. 

Color tiH 8s. Temp. TUrbidi Do Salinity other 

vk3ual standard mshll Degreesc NTU pn 8 :NA 

c f-* 7&h tf*y’Lf ‘Zf.3 a *;3 do 
< ., : . 

)a&: (J&ZS9& ’ Volume- pH S.C. Temp. (C) Turbidity 

7.53 a738 a.0 2 ,” 

Salinity other 

Aethod: &&id& pL?p lnitiil o-3 - 

Aoniior Reading @pm): 0 1 4.‘3y d,u’S 30*7 0 a.03 o.o/ - 

4kil Casing Diimeter 8 Material 2 7.26 Q.$%- a.3 0 2*93 O?cv - 
rype: 2“ &f/1 & pair 3 

I 

ratal Well Depth (TO): /7,76’ 

htic Water Level (M/L): lZ,Z 2 

at? casinfj vol”me(galrL):~ a.qo 

Start Purge (hfs): /dzb ’ %?,w 

End Purge (hrs): /7 2 5 

rotal Purge lime (min): 60 

rdal vol. eufged (gauL): t2 *og 
,, : : ::&;,z’; y. :.:!/.i ‘..: . . . ;. .,, ‘::.. ,,‘y/ .::., : : :. ,, : :’ ,I, 





Project Site Name: 
Project No.: Samp!e Location:. 

[I Domestic Well Data C.O.C. No.: 
)sl Monitoring Well Data Type of Sample: 
0 Other Well Type: g Low Concentration 
0 QA Sample Type: 0 High Concentration 

MAPLINO DATA: : -:e, ‘... :. .,/. . . ., , ., : :, ;.. 

ate: f)Ls;Tr98 COlOr PH S.C. Temp. Turbidity Do Salinity Other 

me: ;14;(q vii StandardmSlcm Ih?gmsc N-l-u m&l 96 NA 

mod: &#F/oLI UK 7&l 3 1.0 J&, 0 0 nc7s’ f.44 - 
URGE DATA: ‘. ,:j :::’ 

:ircbnAppkrbk ,‘, .,. ,...: /. .’ .. .” Signature(s): I 
MS/MS0 Duplkate ID No.: 



rs /&a6 

LOW FLOW PURGE DATA SHEET 
pb+3.cd 

&J(& #‘$!q. 5/a*oA+3 $2 
. ti 

PROJECT SITE NAME: &em Pckh-3 / I J J-. WELL ID.: p/sf-&DGa 1 

PROJECT NUMBER: 7394 DATE: &G9d 

I I 

. 

I 

. 

I 

I 

I 
1 I I 1 

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

t 
I ALa 



Project Site Name: 
Project No.: 

0 Domestic Well Data 
‘$ Monitoring Well Data 
0 Other Well Type: 
fl QA Sample Type: 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 2 z’rl 
Type of Sample: 

x Low Concentration 
[I High Concentration 

. 

Color pH S.C. TUllp. TUrbidi Do Salinity Other 

vii standard m!3cm Degn?esc NTU mgtl % NA 

s,{‘- a- -se- - 
/ P-7 II - 



. . . 

LOW FLOW PURGE DATA SHEET 
It/L% $a& 

PROJECT SITE NAME: Avm P&* 1 , J J-. WELL ID.: /!$a I- &J-o 6-o 1 
PROJECT NUMBER: 7394’ DATE: /~LQ74d 

flow I PH Cond. Turb. 1 DO I Temp. I Sal. I P~mmr~+c I 

I 

I I I I I I I 

! I I I I I 
I - I I I I I I I I I 
I 

I 
I 

I I 
I I I 

I 

I I 



Project Site Name: 
Project No.: 

0 Domestic Well Data 
1 Monitoring Well Data 
fl Other Well Type: 
0 QA Sample Type: 

-. : ,. :: :, .,Y. . . . 

Sample Location’: B&-ry - 6w-0 7 
Sampled By: 
C.O.C. hlo.: 
Type of Sample: 

1 Low Concentration 
0 High Concentration 

.., .~ . . . . . ,:. . . 

Turbidity DO Salinity Other 

I I 
lSERVATlONS I NOTES: 

I 

ck if Appkablc: , Signature(s): 

MWMSD Duplicate ID No.: 



LOW FLOW PURGE DATA SHEET p&‘DI- f-!&y7 

PROJECT SITE NAME: hC#O &* kk~ WELL I.D.: /?Qs -0) .- 6u, - 07 -01 

PROJECT NUMBER: 357f DATE: ato /b $8 

Comments 

I I I I I I I 
I 

. 

. 

* 

PAGE y of 
I- ,* 



. GROtJNDW?TER SAMPLE LOG SHEET 
“l :$ 

,. ,- . . 
.,’ 

’ Page of -- 

Project Site Name: 
t\. / : 

opy 

Project No.: 

y?&.- t-J!- &,. 
A 

I 
- Siinpte Location: ‘pc -01 -&u)os 

Sampled By: G (4 
e 

fl Domestic Well Data 

Jw 
C.O.C. No.: 

Monitoring Well Data 
bk3r 0 

0 Other Well Type: 
fl QA Sample Type: 

;mpuNGmTA: “‘..Z . . ..’ :I. :: ; ,: .., :’ : .” .;i. ,..’ .” ,.: : ,,._, j ,,,_, ‘.,: ., 

Circk if Applicable , 

MS/MS0 Duplicate ID No.: .’ 



I P
 E
 

.- l- 

. c h I I ! . . . c : . . 



‘2 rage J or - -- 
: ;. “.” &IF&[ -&G . <;r:t - ‘-2 i 

Droject Site Name: Sample ID No.: ‘w 
Droject No.: 7394 Sample Location: pdx~ 1 

Sampled By: .: ,m 
0 Domestic Well Data C.O.C. No.: zzgi 

x Monitoring Well Data Type of Sample: 
0 Other Well Type: x Low Concentration 
0 QA Sample Type: 0 High Concentration 



‘A... 

LOW FLOW PURGE DATA SHEET / 

PROJECT SITE NAME: A7ea WELL ID.: /i%!!O/-&OTO / 
PROJECT NUMBER: 7394 DATE: LhK?scis 

. . 

PAGh2 OF ‘z- -- 

1 



. GROUNDWATER SAMPLE LOG SHEET 
,I< :::;; 1, ,. * 

l Page 1 af z -- 

Project Site Name: 
Project No.: 

0 Domestic Well Data 

w Monitoring Well Data 
, 4 Other Well Type: 
fl QA Sample Type: 

Sample tD No.: PAS-c k-&U- 10 -c1 
Sample Location: 14+~~01- wra 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

“._:..;.. . ../ ::‘:..: .: :’ .” :..r ::. . .,.. :,.. .r ‘. ,,;. I 

Low Concentration 
High Cbncentration 

I color I I S.C. 1 

Monitor Reading (ppm): I 

Well Casing D&meter 8 Material 

Total WeIl Depth (TD): 37.‘@ c I I I 
Static Water Level (WL): S.L / 

End Purge (hrs): //ID I I I I I I I I 

I I I I I 

Total Vol. Purged (gallL): 3g&&j I 
1 

I 
I 

I I 
I 

I 
SAMPLE COLLECTtON iNFORblA’I?oN: 

I 
Analvsim Container Requirements 

I 
1 Collected 
I / 

I 



LOW FLOW 

PROJECT SITE NAME: &if/% i??mS /5. 
PROJECT NUMBER: 73% 

SIGNA~~.JRE(S) 

,I, j ,: 

PAGE ‘?of& 
f 



GROUNDWATER SAMPLE LOG SHEET 

*.a. > rcryez I “I ,- 
., 

- /&4,1 LT. 

/#i- &j - c.- L- “-// c/ TI 

Project Site Name: .a 
- Project No.: 3 7394 

Sample ID No.: m 
Sample Location: ~~J-&I/LL/ a// 
Satipled By: w /w# 

0 Domestic Well Data C.O.C. No.: ZizicI 
‘$ Monitoring Well Data Type of Sample: I 

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

‘AMPLING DAT& : :: ,.. : ‘. ,:: _‘., ,i:..: :._ Z’..,, . . _ ,:: : 

‘ate: I%7 L4 tie Color pH S.C. Tamp. TUrbidZty Do Salinity Gther 

ime: &WI1 vimal stnndard InSlcm Ikgreesc NTU m@l 
khd: &w/7.. ~iw~&~~ Lt.94 $&7 $&“3 0 07 i 
URGE DATA: .,’ :... : ., 

jate: a 2,q 9 $3 .voh#ne pH S.C. Temp. (C) Turbidity Salinity Other 

kthod: /%rr.s&.c /am?? 3./o - 

Veil Casing Diameter 

~..:‘~I’!,~,“:~~..~:‘.:..,,. : ;..:I .y..>,. :: ..i:;:, .i, ,.. ::I,;:+.:;.: ‘.; . . . . 

Circle if Applkabk :::‘i . . . 

MWMSD Duplkate ID No.: 

~&~-0~.&y3‘w+7 





, _* 3 Page I or - -- 

Sample ID No.: 
Sdm@e 

m*:jc, 

Location’: p&z&/ 6~ O/2 ( 
Sampled By: 
C.O.C. No.: /$-j 
Type of Sample: 
g Low Concentration 
0 High Concentration 

Project Site Name: 
Project No.: 

fl Domestic Well Data 
‘$! Monitoring Well Data 
[I Other Well Type: 
fl QA Sample Type: 

pH S.C. Temp. Turbidii Do Salinity Other 

MSMSD Dupkate ID No.: 



PROJECT SITE hAME: 
PROJECT NUMBER: 



GROUNDWATER SAMPLE LOG SHEET 

rayeL VI 

Project Sit& Name: - ?&oh /z. Sample lD No.: ?#$org1(: -f 3-0 / 
Project No.: 7394 Sample Location: 4 Q/ 0 

: < Sampled “By: 
0 Domestic Well Data C.O.C. No.: 

s Monitoring Well Data 
?!!!%ze 

Type of Sample: 
0 Other Well Type: 
0 CIA Sample Type: 

g LOW Concentration 
0 High Concentration 

AMPLING DATA .‘.y.i. : . . 

ate: Q&&qg Color pH S.C. Temp. Turbidity DD Salinity Other 

ime: /15-K vllil Stan&d mS/cm DepmesC NTU on 
;P3b 

NA 

lethd: Low/7aJ ~~n~dndf’cm 33 3 . a 7.7 0 d.8/3 ji-?bMCW~ 

URGE DATA: ; ..,. .:. 

late: 0 6&48 Volume pH S.C. Temp. (C) Turbidii DD Salinity Dther 

lethod: fin-$ f&4//;- p4mp lnitiil 6,BU .Q,? 27 9 0 0.44s d&?a - 

hitor Reading @pm): 0 1 634 33.3 W8 Q I.50 cc743 
Jell Casing Diimeter & Material 

:irclelfApplkgblez .‘::.I: .: . . . . . : ‘, ,’ ’ ‘. Signature(s): I 
MilMSD Duplicate ID No.: 



LOW FLOW PURGE DATA SHEET 
9-5 CCBI 

p 4J-z r,/- t?J ,d -13 .- (‘, f 
PROJECT SITE NAME: 
PROJECT NUMBER: 

PAGE”OFL SIGNATURE(S): 
.> 
f 1 



rmys I “I m- 
j&L -c/ -&s -/+c, 

Project Site Name: Sample ID No.: m 
Project No.: Sample Location: P~z~/Aw 014 c 

Sampled By: 
0 Domestic Well Data C.O.C. No.: rtP/ 

)B: Monitoring Well Data Type of Sample: 
0 Other Well Type: g Low Concentration 
fl QA Sample Type: 0 High Concentration 

;AMPLING DATA: .: :. _ ./: 

:irckifApplkabbt “... .:.:’ : . . ‘: Signature(s): 

MS/MS0 Duplicate ID No.: 

~-\l.fa 



LOW FLOW PURGE DATA 

PROJECT SITE NAME: 
PROJECT NUMBER: 

u 
.73 

SHEET 

5 

5 

WELL ID.: Pfd- / / ? 
DATE: f! L-3 3 

SIGP’ ‘\UREISI: 





. 
r: 
B. 

J 

00249 
.‘\ 

‘ROJECT NO.: SITE NAME: 

NO. 

STATION LOCATION 

&JQUlSlkDBr (SffiNATuRE): DATE I TIME: AECEWED BY (S(ONA~URE): RELMQUISHEO IV (SiGNAirURE): DATE / TME: RECENEO W(SIGNATUlE): 

~EUNOUISHED ev (SltNAft~Af): 

btk -wan 



CHAl/V OF CUSTODY RECORD 

9 
I 

t? 
CQ 

( 
. 

REMARKS 

! J 1 ! I I I 

I I I I I. I I 

h 

J 
7 

J 
- 

- 

- 

- 

- 

- 

- 

- 

- 
Dill DGNATURE 

- 

- 

I 

RECEIVED BY(SlGNATURE): 

‘.. r 
RECElVEDfORLAfJOKATOKY GT DATE I TIME: KEMAKKS: 

w 
I H _ -A- --? 2nd CT ‘c/.0 f/2.4. r.6. r.w5;4. 3.0..- 

I 
KELINQUISHEO UT (SIGNATURE): 



::. 

CHAIN OF CUSTODY RECORD 

PROJECT NO.: WE NAME: I 

NO. 
of 

CON- 
TAINERS 

i . Ico”Ppql~ 1 

01306 .- 

. 

i 

I 
, 

D bv (SGNATURE): IISHED lV (SlGNATURE): DATE /TIME: 1 RECElVED OV(SiGNATURE): 
. 
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DATE TIME COM STATION 1OCATlON 

I I I I I I I 

I 
I I 

REUMWHED BV (SIGNATURE): DATE / TtU& 1 RECEIVED BY(SlGNATUREI: 1 RELINQUISHED 8V t 
I I I I 

DATE /TIME: RECEIVED W(SlGNATliRE): ..--.-. -- -~ _~ .SIGNATUURE): 

I 
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1 
I I I I 

DATE I TIME! 1 RECEIVED FOR U DATE I TIME: REMARKS: - -~ 

I 
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DATE /TIME: RECENED IV(SlGNATURE): REllNQUlSHED BY (SIGNATURE): 
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I I 
Rmwuism3 BY WGNATURE): DATE I TIME: D+TE /TIME: 
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TE I TIME: RECEIVED Bv 61 
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KiNATURE): . REllNQUISHEDBr (SIGNATURE): DATE I TtME: RECENED BV(SiDNATURE): 

I I 
RECEIVE0 FOR lABORATORY BV RELlNQUlSHkDBY (S~~~NATURE): DATE I Twu~: 
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I I 

REMARKS 

I RELly.QlJ##y$Bv (SIGNATURE): 1 DATE /TIME: 1 RECElVED BV(StGNATURE): 1 RELINQUISHED BY (SlGNATURE): 1 DATE /TIME: 1 RECEIVED BV(SW 
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SNATURE): 
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I 
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IELll’iQUKtiED BY (SlGNATlJRE): DATE I mm: RECEIVED BY(SH~NAYURE): 
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I 
WKHED 8Y (uCnA?URE): LfATE I TIME: RECEWED bY(StGNAYURE): qWQtbiS)lE~ DY (SINNA~BE): I butt: I mu: I RECEIVED BY (slsnAtirt j: . -1 REWI 

I ..: t I 
REUNQUKHED BY (S~NA~URE): DATE I mu: REMARKS: 



__, 

CHAIN OF CUSTODY RECORD 

I I I I 

00271 
: 

REMARKS 

I I I. I I I 

I 



CHAIN OF CUSTODY R ECORD 

PROJECTNO.: , SITE NAME: I 

NO. 

csd. 
TAINERS 

_ _ 
NO. P ATE TtME COMP GRAB STAT’DN LOCATION 

clirlb II 

98 07 
bhA4 13 

J i%?ZO/Sb 00 +/ 
/ 

00270 d 



B
 

1 . . 



CHAIN OF CUSTODY RECOi?D 

ROJECT NO.: / / /.?-I/ 3 

* - c;3-1r 
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sturuqwsw~o nv (Sffi~~TutiE): ’ DATE / T(ME: RECEIVED IY(SIGNATURE): 
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CHAIN OF CUSTODY RECORO 

C&- 
IA? 

-, 

TAINERS SD! 
1 

I 
v -- 

‘. . , 

I .I I I I I I I I I I I I I I I 

I 
I I I I I I I I 

I I I I I 
J I I I I I I I 

. I “ma=, InweLi IV (SIGNATURE): DATE /mE: RECElVED DY(SlGNATlJRE): 

I 
- 
a429 --- 

DATE / TME: RECEIVED W (SIGNATURE): RELINQUKHED BY (SKiNATURE): DATE /WE: RECElVED IY(SICNATURE): 

I I 
REUNQUKHED BY (SKiNATURE): DATE / mE: RECEIVED FQR LADOMTODY 8v DATE I TIME: REMARK% w - sb&+ 

I pa/w lw ‘76 l7r-un shdw 
h I , ‘, 



CHAIN OF CUSTOD RECORD 

! 

02253 
, 

, 
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._ 
BACKGROUND SAMPLE DhCRiPTlON 

PARRIS AND PINCKNEY ISLANDS 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

1 Sample Location 
Surface Water 

I PAI- -SW-05* 

PAI-O 1 -SW-07* 

I PAI-I O-SW-l 8 
I 

Sediment 
I 

I PAI-OI SD-09 

PAI- -SD-07* 

PAI-I O-SD-l 6 

/Gz- 
Surface Soil 

I PAI-OI -SS-01 l 

PAI-OI -SS-02* 
PAI-OI -SS-03* 

1 PAI-IO-SS-15 

Sample Description I 

Saline surface water sample collected on the northern edge of Pinckney 
Island at a submerged low tide elevation point. 

Saline surface water sample collected in an intertidal area approximately 
50 ft west of PAI- -SW-O5 

Saline surface water sample collected from flowing water at a point 
southwest of PAI-01-SW-05 and PAI-01-SW-06 over a high tide tidal flat in 

the marsh area. 
Saline surface water sample collected from a tidal stream adjacent to the 

Broad Riyer,. along the southwestern edge of Parris Island. 
Saline surface water sample collected tom 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 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. 
Fine, medium grain sand sample collected in an intertidal area 

approximately 50 ft west of PAI-OI -SD-05. 
Collected from flowing water at a point west of PAI- -SD-05 and 

PAI-Ol-SD-06, over a high tide tidal flat in the marsh area. Sample 
consistedof fine/medium grain sand. 

Siltv clay sediment sample collected on the southwestern edge of Parris 
Island, near the Broad River 

Sediment sample with clay mud consistency collected approximately 500 ft 
south of the Ballast Creek on the southwestern edge of Parris Island. 

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

Soil sample with fine/medium grain sand collected on the northern edge of 1 
Pinckney Island. 

Located east of PAI-0%SS-01, consisting of fine/medium grain sand. 
Fine/medium grain sand sample located southeast of PAI-Ol-SS-01. 

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

Collected in a forest area on the southwestern edge of Parris Island, 
approximately 600 ft northwest of PAI-0%SS-15. 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- 0-SS-16. 

PAI-I 0-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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NORTHERN SHORE OF PINCKWEV W..AND. 

Ii’l !NTZRTIDAL ZONE OF ?!f’KXNEY !S~L-VdD. 

R- a\0 
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Project Site Name: 
Project No.: 

0 w-w 

0 Stream .C.O.C. No.: 
I a_-.-- 

. . . . 
‘. ‘\a Pond Type of Samljle: . 

,D Lake 
rOther: - 

- 
ilzsnL 57”al-m 

& Low Concentration 
’ 

0 QA Sample Type: 
0 High ‘Concentration . ’ : 

. . . 

.-_.- 

AMPLE COLLECTION INFORMATION: 
, I 

? . . . 
An’ * alysls I Preservative I 

I 
3SERVATIONS / NOTES: 

.ircle .if Applicable: - .. 

MAP: 
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SURFACE WATER SAMPLE LO6 SHEET ’ 

. 
PageL of A-, 

Project Site Name: 
Project No.: 

0 Stream . 

II Spfing 

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

. 
fl Pond .Type ofSample: 
D Lake 

TiML 5T-7zEm 
pB Low Concentration 

rOther: - n’ High Concentration .’ . 
0 QA Sample Type: . 

;AMPLING DATA: 
bate: o,ct’) 9 Y 

‘iI 
.- -1 

r * Color Turbidity DO . Saliriity - Other. 
me: ./>w ViSUal ‘iru men % NA 

. . 

bepth: 
lethod: && I 1787 38 

INiORMATlOh- 
,[ 1 a 1 &b 1 98 / 

‘AMPLE COLLECTION I: 
Analvris 

I 
BSERVATIONS I NOTES: MAP: 



SURFACE WATER SAMPLE LO6 SHEET 
::. .‘. 

. 

Project Site Name: beF?D .&(2Q,s &.A!$ Sample ID No.: 
Project No.: (7374 Sample Location: 

. Sampled By: 
0 Stream C.O.C. No.: 

II Spfing 
fl Pond Type o! Sample: 
0 Lake ’ 

,&‘Other: - Tillrsnc 5m 
J& Low Concentration . 

fi High Concentration . f 
0 QA Sample Type: ‘. 

d 

iAMPLING DATA: 
)ate: Color pH S.C. 

visurrl 
Temp. Turbidity DO‘ Sdinity Other. 

‘ime: Standard uiS/cm WreesC ‘FmJ 
depth: 
kthod: &,& 45.8 3t?J 331 18 
;AMPLE COLLECTION IN6ORMATION: 

Analysis 1 Prcserwtive 

&x2- ! HCL 

Cont8iner Requirements /& ) 1 Cotiectcd 
( / 

I4 

_c I * I, , 

. . 

BSERVATIONS / NOTES: 

I 

I 
~- I 

MAP: 

rcle if Applicable: 

MS/MS0 Duplicate ID No.: 

n-al3 - ’ IIV’ - 



SURFACE WATER SAMPLE LOG SHEET 

PageL of 1_ 
4 

Project Site Name: 
Project No.: 

0 Stream 

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

n Spring 
0 Pond Type of Sample: 

fl Lake +J& Low Concentration 
rOther: - 

- 
/J&k 5a 0 High Concentration ’ 

0 CIA Sample Type: 

lept h: hI-A&&L 
7 ” 
3 
,I I FfYl-IflN INfflRMATlnN* 

nethod: w 

jAMPLE CC,,--..-.. . . . . - . . . . . . . . . -.-. 
Analysis . Preservative 

, * .-, 

;AMPLlNG DATA: 
late: Dq( (398’ Temp. 

bepee c 

I 
I 

IBSERVATIONS I NOTES: 

t 

‘urbidity 

h7u 

7 

Container Requirements j 1 Cotlccted 

l/8& 
I / 

Id 4 

MAP: 

ircle if Applicable: 

MSIMSD Duplicate ID No.: ’ 
. 

-. .--.. --.. .__. -. _ __._ ,. - . - - ----A*. ..i. n-at? ‘. _- 



SURFACE WATER SAMPLE LOG SHEET 

_, ,< s -a---*- 

Project Site Name: &Q 
Project No.: 9RO3 

Sample ID No.: ?&--~esw I, .~-a 
Sample Location: 
Sampled By: 

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

,&‘Other: - yzML sw4cwvL fl High Concentration ’ 
.n QA Sample Type: 

-I 

;tiMPLING DATA: 
ta&: nq I c F8 Color PH S.C. Temp. Turbidity DO Salinity Other 
ime: /vu ViSUd Sumdard mSlcm DqrcaC h7U 

:.cl&!af 7&s 99.7 a.7 -9 
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SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

f*W .gAgR,s -t <> ba Sample ID No.: fit-n--~k)- 

9RO.3 Sample Location: 
Sampled By: 

fl Stream C.O.C. No.: 

0 Spring 
[I Pond Type of Sample: 

fl Lake & Low Concentration 

rOther: - ‘IliuL s-bQDl/n/\ 0 High Concentration ’ 

fl QA Sample Type: 

SAMPLING DATA: 

‘ime: 

lept h: 

Aethod: && I 

jAMPLE COLLECTION INFORMATION: 

I 
)BSERVATION+ I NOTES: 

ircle if Applicable: 

Duplicate ID No.: 

Temp. Turbidity DO Salinity Other 

MAP: 

\I, 
Signature(s): r\ 

- .-. 

.,. 

. 

- /. ._. _-. 

-._ I - fi-air , 
-- &. ,. 
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Project Site Name: M(?.a pk?Rd x?m Sample ID No.: 
Project No.: 75H4 Sample Location: 

Sampled By: 
JJ Surface Soil * 

C.O.C. No.: 
n Subsurface Soil 

I 3 Sediment 7 pe of Sample: 
D Other.. d;: Loiir Concentration 
D CIA Sample Type: . fl High Concentration 

t 
GRAB SAMPLE DATA: 

Date: 052 79 p Depth 

Time: /u/O 

Method: &&, 

Monitor Reading (ppm): I 
b-c 

COMPOSITESAMPLEDATA: 

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

/+. - LIK. &+i+r. s&t,. . 

Date: 

Method: 

Depth Description (Sand. Silt, Clay, Moist&, etc.) 

1 I 1 

I 
/I 

Monitor Readings 

(Range in ppm): 

iSAMPLE COLL 

ted 1 Other 

I I 
JBSERVATIONS I NOTES: 

I 
I MAP: 

MSIMSD D~pticale ID No.: 



Mea ~?&?J&S.~!QD sample ID No.: 
1, 

1-4 Sample Locatipn: 
&~r n/ sbo Ld Y- 
J 

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

[I Subsurface Soil 

. fl High Concentration . 

G! RAB SAMPLE DATA: 

Di ate: I Depth 1 . Color 1 Description (Sand, Silt; Clay, Moisture. etc.) 

Ti me: /336 I I 
MI ethod: &q 

Ml onitor Readin, ,c_ , I 1 I 
Cl 3MPOSiTE SAMPLE DATA: 

Di Di ate: Time DeptJ~ I Description (Sand, Silt, Clay, Moisture, etc.) 

Mf Mf 

w~itor Readings 

(R (R 

Analysis ’ ‘. 1 Container Requirements - -- Collected 1 other I 

1 
. I 

1, 

I I 

08 08 SERVATIONS I NOTES: . 

‘C 

=a$$ SOIL ‘~~~Ml=LE LOG SHEET PageL of i ’ 

I 

Proiect Site Nanie: 
Project No.: 

c :ircle if Applicable: 

MSlMSD @tpiicatc ID No.: . 



Project Site Name: f4cm pi?m z&4- Sample ID No.: 
Project No.: 7344 Sample. Loc-at,ion: 

Sampled By: 
0 Surface Soil C.O.C. No.: ,5/~7 

F!fE 

0 Subsurface Soil 

3 
Sediment . 7 pe of Sainple: 

fl Other: ;i;: LowZoncentration 
[I QA Sample Type: .’ . 0’ HighConckntration 

;RAB SAMPLE DATA: 

late: 0~~7~~ Depth Color Description (Sand. Silt. Clay, Moisture. etc.1 
Urn: 

!ethod: && , &ig br. - #&K . 

lonitor Reading (ppm): 
OMPOSITE SAMPLE DATA: 



!zB SOi &DiME+AMPLE LOG SHEET 

I 
Project Site Name: 
Project No.: 

0 Surface Soil 
n Subsurface Soil 

G 

Cl 
T 

N 

N 

C 

0 

N 

M 

(F 

S. 

* 

Page/ of _L 

?k?RfS z%uwD 
7x0 5 

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

[I QA Sample Type: 

T pe of Sample: 
&Low Concentiatian 
0 High Concentration 

;RAB SAMPLE DATA: 

late: 0409 9w 
ime: 153 7 

lonitor.Reading (ppm): 

OMPOSlTE SAMPLE DATA: 

Depth Color Description Fmd, Silt, Clay, Moisture. etc.) 

Time 1 Depth 1 Description (Sand, Silt, Clay, Moisture, etc.) 

?ange in ppm): 

I/ I 
AMPLE COLLECT&l INFORMC \TION: 

Analysis 

77x \/t!e.h. 

1 Container Requirements I Collected I Other 

rcle if Applicable: 

MSIMSO . Dupiicate ID No.: 

I 
1 I 

RAP: 



IJ. Surface Soil 
fl Subsurface Soil 

x Sediment 
0 Other: 1 

, ,’ 0 QA Saflple Type: 

5RhB SAMPLE DhlA: 

>atc: f q/s/gQ 
rime: /2c/s’ 
Aemod: &r& 
Aonitor Reading (ppm): AdA 

:OMPOSKE SAMPLE DATA: 

Low Concentration 
0 High Concentration 

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

Analysis 1 Container Requirements I Collecyd 1 Dther 

PAti -SUP,+&, - ~~~0 / J I 
I 

I 
- . 

I 
I 

I I 
_. 

I I 

I I 

‘BSERVATIONS / NOTES: MAP: ) . . 

‘. 

ifCle if Applicable: 

MS+‘lSD Duplicate ID No.: 

c 

Ct-aa\ 



LOG SHEET 

Page/ of J- 
F 

Project Site Name: Sample ID No.: ‘*-c_Y 
AZ-/~-SD-/~-O/L, 

Project No.: 

0 Surface Soil 
Subsurface Soil 

fl QA Sample Type: 

G ;RhB SAMPLE DATA: 

late: oL)oqQ ky 

ifne: 

Ielhod: M 
lonitor Reading (ppm): 

:OMPOSFTE SAMPLE DATA: 

Depth . Color 

sample Location: 
1. 

+A=- ,&- ch rq 
Sampled By: 
C.O.C. No.: 

T pe of Sample: 
k Low Concentration 
0 High Concentktion 

I 

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

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

Iethod: 

lonitor Readings 

Zange in ppm): 

T 
Ihi 
N 

c 

0 

N 

N 

(1 - 

S 
-/ 
I, 

. 

I 

I 

rclr if Applicable: 

MSIMSD Duplicate ID No.: 



SOIL 8 SEDI@NT SAMPLE LOG SHEET 

I 

Project Site Name: 
Project Nk: 

D Surface Soil 
0 Subsurface Soil 

IK Sediment 
0 Other: 
fj QA Sample Typd: 

iRh8 SAMPLE DATA: 

late:. f z/ f s-/y 23 

‘ime: /ZPb 
Iethod: *I& 5 
lonitor Reading (ppm): ,kd/4 

:OMPOSITE SAMPLE DATA: 

. . . 
.:,. .:,,. ,, , ‘-,.,: ‘.I-; :_, PageL of J- 

.*, (. , 

‘& =I=& Sample ID No.: 

Low Concentration 
fJ High Concentration 

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

: 

AMPLE COLLECTION INFORMATION: 

AnaIysis 1 Container Requirgmnts 1 ’ Collected 1 Other 

Q464s5l4D I 
I 

1 
. ._ I I 

I I I 

I I I 

I I 

I 

I I 
BSERVATIDNS I NOTES: MAP: m. 

‘. 

rete if Applicable: 

MSI,MSD Duplicate 1D No.: 

/ I 

. 
.fl -a33 

. 



I 

h 

h 

(1 

SOIL id _ __- -AMPLE LOG SHEET 

Project Site Name: 
Project No.: 

0 Surface Soil 

Sample Location: 

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

;g: 
Sediment 

0 Other: 
0 QA Sample Type: 

T pe of Sample: 

k : Low Concentration 
0 High Concentration 

;RAB SAMPLE DATA: 

bate: (390 Q QP ! Depth 1 _ Color 1 Description (Sand. Silt, Clay. Moisture, etc.) 
1 

‘ime: 

Method: && 

donitor Reading (ppm): 
7 o-oq,’ 

:OMPOSlTE SAMPLE DATA: 

method: 

knitor Readings 

Range in ppm): 

ircle il Applicable: 

MS/MS0 Duplicate ID No.: 

I 1 
IAP: 

iignoture(s): 

..w .= - - t+a+ 



n. Surface Soil 
Subsurface Soil 
Sediment 

0 Other: 
,!o QA Sample Type: 

lRA8 SAMPLE DATA: 

ate: lzlr 915% 

lonitor Reading (pprn): @A 
OMPOSITE SAMPLE DATA: 

ate: Time 

. 

Depth 

Depth 

tow Concentration 
0. High Concentration 

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

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

onitor Readings 

langc in ppm): 

WtPLE COLLECTION INFORMATION: 

Analysis 1 Container Requirements 

scd B+6 - wii/42 

I Collected j 1 Other 

I A I 

I 

I 

. I 

I 
I 

I 

I 

I 

3SERVATiONS I NOTES: 

I I 

r (MAP: . . 

‘. 

* Signature(s): - 

hkl,MSD Dupficrtc Id No.: 

I \ 



Project Site Name: 
Project NO.: 

kEDlMENT SAMPLE LOG SHEET 

PabeL_ of 

pkiTi> ’ Sample ID No.: 
7 s5wf Sample Location: 

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

0 Sediment T pe of Sample’: 
fJ Other: AZ Low Concentration 
j’J QA Sample Type: 0 High Concentration . 

c 
c 
7 
h 
A 
c 

C 

IRAB,SAMPLE DATA: 

late: &P/qg 

hmod: && 
lonitor Reading (ppm): - 
:OMPOStTE SAMPLE DATA’ 

tate: The 

iethod: h 

N ionitor Readings 

(1 isnge in ppm): 

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

04 / /IJ.&. #&. -med. d., dy * 

Depth , Color Description (Sand, Silt. C&y. Moisture, etc.) 

\ 

\ 

S AMPLE COLLECTlON INFORMATION: 

e 

I 

3SERVATiONS I NOTES: . 

‘ck if Applicable: 

Duplicate ID No.: 



. . . 
SEDIMENT SAMPLE LOG SHEET 

i : 
,‘.,ri.~,;~. b,“‘.. :’ .,. 

Project Site Name: 
Project No.: 

Mea ?k?$% zu@ Sample ID No.: 
7 w*. Sample tqcation: 

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

fl Sediment ‘. 
. . 

fl Other: 
0 QA Sample Type: 0 High Concentration 

‘RAE SAMPLE DATA 

. * t+// 
ldnitor Reading @pm): - 

OMPOSITE SAMPLE DATA: . 

I I I 

I I 

WSERVATIONS I NOTES: MAP: 

:ircie il.Appiicrbie: 

MS/MS0 Duplicate ID No.: 



SEDIMENT SAMPLE LOG SHEET 

I Project Site. Name: 
Project No.: 

Sample ID No.: 
Sample Location: 

I kSu,ace Soil 
Sampled By:’ 
C.O.C. No.: 

k 
&&.i 

Subsurface Soil I 0 
0 Sediment 
0 Other: 
0 QA Sample Type:. 0 High Concentration . 

GRAB SAMPLE DATA: 

Date: 601 Tr Depth, . Color Description (Sand. Sitt, Clay, Moisture. etc.) 

Time: ,jdSr . 

Method: #&& &,l 
Monitor Reading (pprn): - 

r;/.Ls,. jLL-/Nd.sd. &?fii . . * 

COMPOStTE SAMPLE DATA: 

Date: Time I Cdior 

\. 

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

/ / I 

Monitor Readings 

Analysis l merits I Collected 1 Other 

I 
BBSERVATIONS I NOTES: . HAP: 

ircle if Applicable: 

Duplicate IDNo.: 



f 

.*. ,i;,: , ., ,q.< _ 
SEDtMENT SAMPLE LOG SHEET 

L 

,_ ., / -. Page/ of 1 

Project Site Name: McCZD ? Amas 3I%uwD Sample ID No 
Project No.: 7&n Sample Location: ~d;r-~~~~~ 

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

0 Sediment T pe of Sample: 
0 Other: k Low Concentration 

” 0 QA Sample Type: 0 High Concentration 

;dk8 SAMPLE DATA: 
I^ 

ate: #?a9 48 Depth _ Color Description (Sand, Silt, Clay, Moisture, etc.) 

imk IV19 
kthod: &Q/J. I&,.,@ / 

lo&or Resdi/lg (ppm): 
O-lb. 

OMPOSITE SAMPLE DATA: 

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

ethod: 

onitor Readings 

IanQe in ppm): 

. 

9MPLE COLLECTION INFORMATION: 

. 

tie if Applicable: Signature(+): . 

MSIMSD Duplicate ID No.: . 



l 

SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

PageL of -& 

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

ll Sediment 

. 

Type of Sample: 
g Other: AZ Low Concentration 
0 .QA Sample Type: fl High Concentration 

IRAE SAMPLE DATA: 

ate: 09 03 9dy Depth . Color Description (Sand, Silt. Clay, Moisture, etc.) 

ime: /)cjtO 
Iethod: disp . ti J b -1 d-6 $4. pfg 

I/., @J &J -+2$j , &A? 
lonitor Reading (ppII7): - u&f , 

OMPOSITE SAMPLE DATA: 

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

lethod: 

monitor Readings 

tange in ppm): 

, 

r--2, 
L\MPLE COLLECTION INFOR’MATION: -, 

I 
PSERVATIONS I NOTES: 

rcle if Applicable: 

MS/MS0 Duplicate ID No.: . 

Signature(s): n 



SEDIMENT SAMPLE LOG SHEET 
, I I 

Project Site Name: 
Project No.: 

p: 
Surface Soil 

0 Subsurface Soil 
0 Sediment 
0 Other: 

;:’ 1 0 CtA Sample Type: 
:: * 
;RAB SAMPLE DATA: 

iite: ~0 

iii: /4zs 
Iethod: &w w 

lonitor Read&g (ppm): 

OMPOStTE SAMPLE DATA: 

ate: Time 

ethod: 

I ,I., _ ./ 
‘.:t’.Yr ,! I pagel_ or L 

RIS z3L4m Sample ID No.: 
/.s@?m%-/?+ 
-5 ,-w 

7ro.7 Sample Location: 
Sampled By: 
C.O.C. No.: 

T pe of Sample: 
Low Concentration II;: 

0 High Concentration 

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

0 -/&. ~-~~ 

52 &d sd, +?tw 

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

onitor Readings 

Lange in ppm): 

I 

I 
4MPLE COLLECTION INFORMATION: 

:Ircle if Applicable: Signat&( . 

MS/MS0 Duplicate ID No.: . 



- 
_ . 

\ 
c-9 
ccl 
cu 
0 0 

T \ . 



01306 
CHAIN OF CUSfODY RECORD d . 

I I I .I 

~TURE): 1 RELINQUISHEDBY (SWATURE): RECEIVED W(SnitlAlU~E): 



KWAKKS 

SD d7 
Y Y y 

,. 

I 

(StGNAfUKE): “-.-,. 

I I 

dREIWtQU 

I” 

DATE I 1Iwc: nr . . . . ,“-w,,mwmr”rc,: ItELlNQUlSHEbKY (SIGNATURE): f)AfK /TIME: KECEWEDKV(StiATURE): 

I 

REUMQUISWED KV (SIGNAWKE): DATE /WE: KECEMO DATE I TMIIE: KEMAAKS: 

I 



\ 
h 

g T P
 

. - I 
$1 
- 





- 

* 
Project Site Name: pl\cpD.& GM’ .’ Sari@@@ ID Nb.: 
Project No.: 7344, Sample iocatiori: . 

‘GL 

‘Bus w-face S&l 
Sampled 59; 
C.O.C. No.: 002q 1 

(‘j !Z&bsurfke Soil’. ’ ‘, 
fJ Sediment ..T pe of Sample: ” .’ 
0 Other: ik Low Conc+ation 
fl *Sa+~qle Type: .’ 0’ High concentration 

;RAE SAMPLE DATA: 

rate: + u 
@& 

. Color 1 Description (Sand. Silt. Clay. Moisture:etc.) 

ime: 13 

bEthOd: o.z& 0 - (?OFy T*-A~ ~ Fs-. 

lonitorRcading(ppm):,.-- ... :.. : . 

OMPOsfTE SAMPLE DATA: 

DuplicatrlDhJo.: 



SEDIMENT SAMPLE LOG SHEET 

Project Siie Name: 
Project No.: 

Page of -m 24?~. .-, -. , 

Sa 
1 

M Surface Soil 
ll Subsurface Soil 

!lvu&~j&! Sample ID No.: p&-&S-S-otb !Q 
mple Location: pfix-~l- 9; I c, 

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

i Sediment 
0 Other: 
D QA Sample Type: 

Type of Sample: 
Low Concentration a 

0 High Concentrqtion 

t I I I ' "'T&. “ .; ',..;,' ; >.::., ;, :' j_ ..: ..I ..'. : '2,“ ;: 1 
1 Dascriptlim (San* Silt, Clay, Moisture, etc.1 c - I ocpth I Color 

I 
ate: 

mitor Readings 

:ange in ppm): 
k I 
I I I I -_ 

wpLEcoLLEm IoNINF0RM&lloPk ‘- . . : _.,, ,, ..:::: ‘.’ _: -*: 

Analysis Container Requiremesb collkqe& I-, 

PA Hz -I?U [+5-T’ j-,&&Y%, 

I i I 
! ! I 1 

I I I 
I 

,/--gS 



. . . : , t . II . * ; ; . 1 E
 

. . L . i c : : I . 7 I 

. i i I e . : e i . ! . 1 e j i 







Street Address & City of Well Location: 
Sketch Map: 

I 2. CUTTING SAMPLES: 0 Yes dNo 
/ 

l Indicate Water Bearing Zones 

Bull Street, Columbia, SC 29201, (803) 734-533-l 

5. WELL . DEPTH (completed) Date Started: 5 /Z 

13.5 n Date Completed: s/21 1% 

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

7. USE: 
0 Domestic 0 Public Supply-Permit No. 0 Industry 
0 irrigation 0 Air Conditioning 0 Commercial 
0 Test Well &Monitor Well 

~ 

9. SCREEN: 

Type: PVC Diam.: 2” 
Slot/Gauge: &)LO 
Set Between: L3.5 

Length: 1o *O’ 
Rand 3.s ft. NOTE: MULTIPLE SCREENS ,- 
ft. and - ft. 

d 
USE SECOND SHEET 

Sic?. J Analysis 0 Yes (please enclose) No 

10. ’ TIC WATER LEVEL 
2.0 ft. below land surtace after 24 hours 

11. PI IPING LEVEL Below Land Surface. 
ft. after - hrs. Pumping 

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

G.P.M. 

12. WATER QUALITY 

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

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

Installed from ‘3 *s nto 2.5 n 
Effective size Uniformity Coefficient 

14. WELLGROUTED? dyes 0 No , 

Neat Cement 0 Sand Cement If Concrete 0 Other 0 
Depth: From 1-O &to ‘W@l%LE n 

15. NEAREST SOURCE C (: POSSIBLE CONTAMINATION: - ft . __ direction 

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

16. PUMP: Date installed: Not installed d 

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

0 Jet (deep) 0 Reciprocating 0 Centrifugal 

DHEC 1903 (7193) COPY 1 MAIL TO: S. C. DEPARTMENT OF HEAL 
-.-LkB, 

EHTAL CONTROL (ADDRESS ABOVE) 





Street Addresq& City of Well Location: 
Sketch Map: 

2. CUTTING SAMPLES: ‘0 Yet% dNo 

Geophysical Logs: Id Yes (please enclose) 0 No 

1 l Indicate Water Bearing Zones i t (Use a 2nd sheet if needed) 
.I 

mbia, SC 29201, (803) 734-5331 

3b.O 
6. Cl Mud Rotary 

0 Air Rotary 

ft. Date Completed: 5 /Z 1 48 

0 Jetted IdBored Cl Dug 
0 Driven Cl Cable tool Cl Other 

7. USE: 
Cl Domestic 0 Public Supply-Permit No. -_ 0 Industry 
III Irrigation 0 Air Conditioning 0 Commercial 
0 Test Well iidfvtonitor Well 0 

6. CASING: d Threaded 0 Welded 

Diam.: 2“ 
Type: &PVC 0 Galvanized 

3 
0 Steel 0 Other 

in. to ‘3t.O ft. depth 
in. to ft. depth 

9. SCREEN: 

Height: Above/Below 
Surface- 2.0 

Weight 
Drive Shoe? 0 Yes dNo 

ft. 
Ibs./ft. 

Type: pvc Diam.: 2” 
Slot/ Gauge: .o*o 
Set Between: 36.0 

Length: 5.o’ 
ft.and s fl. NOTE: MULTIPLE SCREENS 

Sir> .: Analvsis 
ft. and - 

0 Yes lolease enclose) 
kNtJSE SECOND SHEET 

-- - . . 
10. ’ TIC WATER LEVEL 

2.0 

, 

ft. below land surfcce after 24 hours 

11. PI IPING LEVEL Below Land Surface. 
ft. after - hrs. Pumping 

Pumping Test: 0 Yes (please enclose) Cl No 

G.P.M. 

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 3 b. o ft. to m.0 ft. 
Effective size Uniformity Coefficient 

14. WELLGROUTED? dyes 0 No 

Neat Cement Cl Sand Cement 0 Concrete 0 Other d BEJT. CWEW 
Depth: From 27.0 n, to SWZt=ACG 11. 

15. NEAREST SOURCE C i’ POSSl6LE CONTAMINATION: -ft.- direction 

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

16. PUMP: Date installed: Not installed d 

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

0 Jet (deep) Cl Reciprocating 0 Centritugal 

DHEC 1903 (7/93) - COPY 1 YAtL TO: S. C. DEPARTMENT OF HEAL1 XL CONTROL (ADDRESS ABOVE) 
_ 



‘ir-. .rlc - . . . ..- -- __ 



Geophysical Logs: 

Ibs./fl. 
DriveShoe? Cl Yes dNo 

. TIC WATER LEVEL 

a hrs. Pumping 

ing Test: 0 Yes (please enclose) 

Yes 0 No Bacterial Analysis 0 Yes 0 No 

Volts - Length of drop pipe -ft. Capacity - gpm 
ubmersible 0 Jet (shallow) Cl Turbine 

0 Jet (deep) 0 Reciprocating 0 Centrifugal 

DHEC1903(7/93) - COPY 1 MAIL To: S. C. DEPARTMENT OF H ‘MENTAL CONTROL (ADDRESS ABOVE) 





Street Address& City of Well Location: 
Sketch Map: 

I 

2. CUTTING SAMPLES: 0 Yes QfNo 

Geophysical Logs: Yes (please enclose) 0 No 

l tndicate Water Bearing tones 

DHEC 1903 (7193) - 

3d.5 
I -- 

n. Date Completed: S / 2.0 /‘Ia 

6. 0 Mud Rotary 0 Jetted d Bored 
Cl Air Rotary 

0 Dug 
0 Driven 0 Cable tool 0 Other 

0 Domestic 0 Public Supply-Permit No. 0 
0 Irrigation 

Industry 
0 ir Conditioning 0, Commercial 

0 Test Well ,Et Monitor Well 0 

6. CASINO: I58 Threaded 0 Welded 
4BU 

Diam.: b 
Type: dPVC 0 Galvanized ;;~igh;eA~/Below 3.0 ft. 

2” 
0 Steel 0 Other 

in. to 3ta5 ft. depth z?z!hoe? 0 Yes dNo 
IbsAt. 

in. to ft. depth 

9. SCREEN: 

Type: PVC Diam.: s’ 
Slot/Gauge: .*W Length: 5.0 
Set Between: 36.s ft. and 31.5 ft. NOTE: MULTIPLE SCREENS 

ft.and - 
Sips .: Analysis Cl Yes (please enclose) 

ttdNIJSE SECOND SHEET 

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

tPlNG LEVEL Below Land Surface. 

ft. after - hrs. Pumping G.P.M. 
Pumping Test: 0 Yes (please enclose) 0 No 
Yield: 

12. WATER QUAUTY 

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

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

Installed from sb l s fLt0 2-q-s ft. 
Effective size Uniformity Coefficient 

14. WELL GROUTED? dyes 0 NO 
Neat Cement 0 Sand Cement 0 Concrete 0 Other Ed Barr. CEMGNT 
Depth: From 27.s n. to Su(zFACI n. 

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

Type well disinfected 0 Yes Type: 

i; 
Ground Water Protection Division 

),&&il Sth~~olumbia, SC 29201, (803) 734-5331 

Length of drop 
E: 0 Submersible 

pipe -_ ft Capacity - gpm 
Cl Jet (shallow) 0 Turbine 

COPY 1 MAtL TO: S. C. DEPARTME 
r3 -a-t3 

ID ENVIRONMENTAL CONTROL (ADDRESS ABOVE) 



,K.:r: ,..- a - r- __I - .- 



Street Address 8 City of Well Location: 
Sketch Map: 

_” 

/ 
2. CUl-TlNG SAMPLES: 0 Yes EdNo 

Geophysical Logs: d Yes (please enclose) 0 No 

. I I 

+ Indicate Water Bearing Zones 

(Use a 2nd sheet if needed) 

Ground Water Protection Division 
b.Bul!,$t@et, Columbia, SC 29201, (803) 734-5331 

5. WELL DEPTH (completed) Date Started: 5 /m / q? . 
13 .s ft. Date Completed: 5 &I Sv 

6. 0 Mud Rotary 0 Jetted [dsored 
I 

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 Air Conditioning 0 Commercial 
0 Test Well [5lMonitor Well - 

8. CASINQ:$ Threaded 0 Welded 

0 

Diam.: 3 
Type: EfpVC 0 Galvanized 

Hefa;eA&/Below 3,0 
ft. 

0 steel 0 Other 
k in. to 3.5 ft. depth %ihAhoe? Cl Yes CdNo 

tbs./K 

in. to ft. depth 
I 

9. SCREEN: 

Type: WC 
Slot/Gauge: l St0 

Diam.: 3” 

Set Between: 13.5 
Length: t3.0’ 

ftand 1.5 ft. NOTE: MULTIPLE SCREENS 
ft. and - ft. 

El 
USE SECOND SHEET 

Sip!. 2 Analysis ’ 0 Yes (please enclose) No -- 
10. * - TIC WATER LEVEL 

25.0 ft. below land surface after 24 hours 

11.t 1PING LEVEL Below Land Surface. 

ft. after - hrs. Pumping 
Pumping Test: 0 Yes (please enclose) Cl No 
Yield: 

12. WATER QUALITY 

G.P.M. 

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

13. ARTIFICIAL FILTER (gravel pack) dyes Cl No 

Installed from 13.5 ft.to 3.5 ft. 
Effective size Uniformity Coefficient 

14. WELLGROUTED? dyes Cl No 

Neat Cement 0 Sand Cement 0 Concrete Id Other 0 
Depth: From 1.0 ft. to $tiu-FA LG ft. 

15. NEAREST SOURCE C i: POSSIBLE CONTAMINATION: - ft . _ direction 

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

/ 
16. PUMP: Date installed: Not installed d 

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

0 Jet (deep) 0 Reciprocating 0 Centrifugal 

DHEC 1903 (7193) - COPY 1 MAIL TO: S. C. DEPARTMENT OF-t 
.&a*5 

VIRONMENTAL CONTROL (ADDRESS ABOVE) 





Street Address8 City of Well Location: 
Sketch Map: 

2. CU‘l-RNG SAMPLES: 0 Yes IdNo 

Geophysical Logs: d Yes (please enclose) Cl No 

I I 

l indicate Water Bearing Zones I 

DHEC 1903 (7193) COPY 1 MAIL TO: S. C. DEPARTMENT 4 

35.0 ft. Date Completed: -5 $0 qq 

6. 0 Mud Rotary 0 Jetted &Bored 
O Air Rotary 0 Driven 

Cl Dug 
0 Cable tool 0 Other 

7. USE: 
0 Domestic O Public Supply-Permit No. 
0 Irrigation OJIir Conditioning 

q Industry 
0 Commercial 

0 Test Well ti Monitor Well 0 

8. CASING: bdfhreaded 0 Welded 
0 

Diam.: 3 
Type: dPVC 

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

0 Steel Weight 
Lin. to &??t. depth Drive Shoe? 0 Yes dNo lb’.” 

in. to ft. depth 

9. SCREEN: 

Type: PVC Diam.: *’ 
Slot/Gauge: 90~3 Length: s l C 
Set Between: 35.0 ft. and ao.0 ft NOTE: MULTIPLE SCREENS 

ftand - 
SiFL .: Analysis 0 Yes (please enclose) 

vNWE SECOND SHEET 

-- 
10.’ . TIC WATER LEVEL 

Z.0 ft. below land surface after 24 hours 
IPING LEVEL Below Land Surface. 

ft. after __ hrs. Pumping G.P.M. 
Pumping Test: 0 Yes (please enclose) 0 No 
Yield: 

12. WATER QUALITY 

1 

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 ab*o n. t0 Z-v-0 n. 
Effective size Uniformity Coefficient 

14. WELL GROUTED? d Yes 0 No 

Neat Cement 0 SandFent 0 Concrete 0 Other I?4 BSMT. CGletJ 
Depth: From 26. ft. to ,L ft. 

15. NEAREST SOURCE C i: POSSIBLE CONTAMINATION: - n . _ direction 

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

16. PUMP: Date installed: 
c 

_ Not installed d 
Mfr. Name: Model No.: - 
H.P. Volts - Length of drop pipe -_ ft. Capacity - gpm 
TYPE: 0 Submersible O Jet (shallow) O Turbine 

0 Jet (deep) 0 Reciprocating 0 Centrifugal 

\ -247 
VIRONMENTAL CONTROL (ADDRESS ABOVE) 



. . \ - 



Street Address 8 City of Well Looation: 
Sketch Map: 

2. CUTTING SAMPLES: Cl Yes IdNo 

I I .’ 
I I 

+ mdicate Water Bearing Zones 

(Use a 2nd sheet if needed) 

1 Bull Street Columbia, SC 29201, (803) 734-5331 

13.s n Date Completed: -Sl ;q /qa 

6. 0 Mud Rotary 0 Jetted dBored 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 

,E/ 
ir Conditioning 0 Commercial 

0 Test Well Monitor Well Cl 
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Diam.: 2 
Type: 6/C 
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0 Steel 0 Other 
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Weight Ibs./ft. 

ft. depth Drive Shoe? 0 Yes B/No 
in. to * ft. depth 

9. SCREEN: 

Type: PVC Diam.: 2” 
Slot/Gauge: .o\O 
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Length: to.0 
Rand %.c5 ft. NOTE: MULTIPLE SCREENS 
ft. and - ft, USE SECOND SHEET 

Sic.. .: Analysis 0 Yes (please enclose) d No PI 
10. * TIC WATER LEVEL 

2.0 ft. below land surface after 24 hours 

il.1 IPING LEVEL Below Land Surface. 

fl 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 tab results. 

13. ARTIFICIAL FILTER (gravel pack) a( Yes 0 No 
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Effective size Uniformity Coefficient 

14. WELLGROUTED? dyes 0 No 

Neat Cement 0 Sand Cement 0 Concrete d Other 0 
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15. NEAREST SOURCE C :: POSSIBLE CONTAMINATION: - n- direction 

Type well disinfected 0 Yes Type; 
upon completion 0 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 

0 Jet (deep) 0 Reciprocating 0 Centrifugal 

1 
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ftand - 
‘F. ,: Analysis 0 Yes (please enclose) 

ft. below land surface after 24 hours 

IPING LEVEL Below Land Surface. 

-hrs. Pumping _ 

Pumping Test ~0 Yes (please enclose) 0 No 

Model No.: - 
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Street Addres.s & City of Well Location: 
Sketch Map: 

I 

2. CUl-RNG SAMPLES: OYes EdNo 

Geophysical Logs: Yes (please enclose) 0 No 

* Indicate Water Bearin$ones 

Columbia. SC 29201. f8C 

0 Domestic Cl Public Supply-Permit No. _ 
0 Irrigation 

0 Industry 
0 Commercial 

0 Test Well Cl 
i 

8. CASING: @J:Threaded Cl Welded 1 

Diam:. 2r 
Type: f%VC 

Height: A-/Below 
0 Galvanized Surface 3.0 n. 

0 Steel Cl Other 
2, in. to 3.s ft. depth 

Weight - 
Drive Shoe? 0 Yes ca/No 

Ibs./ft. 

in. to ft. depth 

9. SCREEN: 

Type: PVC 
II 

Diam.: 2 
Slot/Gauge: +*I0 
Set Between: 13.5 

Length: lo -3’ 
ft.and .x, ft. NOTE: MULTIPLE SCREENS 
ftand - n . , USE SECOND SHEET 

Sir.. .: Analysis 0 Yes (please enclose) ef No - ^. 
10: . TIC WATER LEVEL 

2.0 ft. below land surface after 24 hours 

11. PI tPlNG LEVEL Below Land Surface. 
n 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. ARTlFlClAL FILTER (gravel pack) dyes Cl No 

installed from ‘3*5 n. t0 Lq n. 
Effective size Uniformity Coefficient 

14. WELLGROUTED? B/Yes 0 No I. 
Neat Cement Cl Sand Cement 0 Concrete B/Other 0 
Depth From la0 n to 5hWxv n 

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

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

16. PUMP: Date installed: Not installed d 

13.5 n Date Completed: 5 114 /9 8 

6. 0 Mud Rotary 0 Jetted tdBored 
0 Air Rotary 

0 Dug 
0 Driven 0 Cable tool tl Other 

7. USE 

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

rp) 0 Reciprocating 0 Centrifu 
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Street Address 8 City of Well Location: 
Sketch Map:; ,, 

‘” 
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2. CUTTING SAMPLES: 0 Yes m/No 

Geophysical Logs: d Yes (please enclose) 0 No 

I I 
+ Indicate Water Bearing Zones 

5. WELL DEPTH (completed) Date-Started: 

3b.o n Dale Completed: 

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

.7. USE: 
0 Domestic 
0 Irrigation 
q Test Well 

O Public Supply-Permit No. 
0 Air Conditioning 
EZfMonitor Well 

0 Industry 
0 Commercial 
0 

8. CASINO: &Threaded 0 Welded 

Diem.: ti 
Type: GdPVC 0 Galvanized 

0 Steel 
k in. to 3: Oothe~ depth 

in. to ft. depth 

Weight 
Drive Shoe? 0 Yes dNo 

n. 

IbSJft. 

L 
9. SCREEN: 

Type: WC Diam.: 2: 
Slot/Gauge: l O%Q 
Set Between: Bb.0 

Length: 5 -0’ 
n and .31.0 n. NOTE: MULTIPLE SCREENS 
nand - 

Sit-G: Analysis 0 Yes (please enclose) 
ftdNUSE SECOND gHEET 

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

11.1 rPING LEVEL Below Land Surface. 

n 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) d Yes 0 No 

Installed from SC* 0 n.t0 2q-* n. 
Effective size Uniformity Coefficient 
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Neat Cement 0 Sand Cement 0 Concrete 0 Other 
Depth: From 27*0 nt0 S 

u~p3&wr. CGr4SN-r 
ft. 

15. NEAREST SOURCE C 7 POSSl6LE CONTAMINATION: -ft.- direction 

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

16. PUMP: Date installed: Not installed ca’ 
I Mfr. Name: Model No.: 

H.P. v&s Length of drop pipe -- ft. Capacity - gpm 
TYPE: 0 Submersible 0 Jet (shallow) 0 Turbine 

0 Jet (deep) 0 Reciprocating 0 Centrifugal 
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-if$jl??‘ieport is irue to thebest’of 
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Tidal Study Conducted at Site 1 on September 2- 3,1998 
Water Level as a Function of Time for PAI-0%MW-04(D) 
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Tidal Study Conducted at ‘Site 1 on September 2 - 3,1998 
Water Level as a Function of Time for PAI-Ol-MW-05(S) 
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Tidal Study Conducted at Site 1 on September 2 - 3,1998 
Water Level as a Function of Time for PAI-0%MW-06(D) (control well) 
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Tidal Study Conducted at Site 1 & September 2 - 3,1998 
Water Level as a Function of Time for PAI-Ol-MW-08(D) 
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Tidal Study Conducted at Site 1 on September 2 - 3,1998 
Water Level as a Function of Time for PAI-Ol-MW-OS(S) 
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Tidal Study Conducted at site 1 on September 2 - 3,1998 
Water Level as a Function of Time for PAI-0%MW-10(D) 
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Tidal Study Conducted at Site 1 on September 2 - 3,1998 
Water Level as a Function of Time for PAI-Ol-MW-12(D) 
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Tidal Study Conducted at Site 1 on September 2 - 3,1998 
-Water Level as a Function of Time for Control Point at Archer’s Creek Bridge 
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APPENDIX C 

ANALYTICAL DATA 

BACKGROUND DATA - Site 1 
SEDIMENT - Site 1 
GROUNDWATER - Site 1 
SURFACE WATER - Site 1 
SURFACE SOIL - Site 1 
SURFACE SOIL - SWMU 41 





For consistency between reports and EGIS, sample nomenclature was modified 
for Sample IDS and Sample location. In each case, a ‘0’ was removed. For 
example: 

Sediment sample location PAI-02-SD-002 is referred to as PAI-02-SD-02. 

Surface soil sample location PAI-02-SS-002 is called PAI-02-SS-02. 

Surface water sample location PAI-02-SW-002 is referred to as PAI-02-SW-02. 

For groundwater locations, monitoring wells 1,2, and 3 will be referred to in the 
following manner: 

PAl2-MWI (S) 
PAl2-MW2(S) 
PAl2-MW3(S) 

Monitoring wells 4 and 5 will follow the same change as the other media and are 
named as follows: 

PAI-02-MW-04(S) 
PAI-02-MW-05(D) 

Groundwater sample IDS will follow the same pattern as for the location, 
.” 

*m 
however, the MW will be replaced with GW. 

For @J media, any modifier will be placed at the end .of. the sample identification 
name. For example, a surface soil sample from location PAI-02-SS-02 may be 
referred to as: 

.PAI-02-SS-02-01.. 

The above modifications also apply to Site 15 Sample IDS and locations. For 
example: 

Sediment sample location PAI-15SD-002 is referred to as PAI-15-SD-02. 

Surface soil sample location PAI-I 5-SS-002 is referred to as PAI-I 5-SS-02. 
- 

For @lJ media, any modifier will be placed at the end of the sample identification 
name. For example, a surface soil sample from location PAI-15-SS-02 may be 
referred to as: 

PAI-I 5-SS-02-01 



PARRIS ISLAND 

BACKGROUND SURFACE SOIL -ANALYTICAL DATABASE . 

1 SAMPLE’NUMBER: PAI-OWXWJl 

COLLECTION DATE: 06mv98 
LOCATION: PAI-OI-SS-001 

SAMPLE DEPTH: o.o- 1.0 

PAI-0%SS-002-01 

06fU1/98 

PAWSS-002 

o.o- 1.u 

PAIWSS-003-01 

06mit98 
PAI-OI-SS-003 

0.0 - 1.0 

PAI-10-SSOI5-01 

09m9/% 
PAI-10SS-015 

0.0 - I.0 

PAI-IOSS-OIS-01 

09109196 
PAI-IO-s-016 

o.o- 1.u 

PAI-IO-SS-017-01 

09m9l96 I 'I 
PAI-10-SS-017 

0.0 - 1.0 

c: 
P 

VOLATILES &g/kg) 

1 ,l ,I-TRICHLOROETHANE 7u 8U 7u 4u 

1,1,2,2-TETRACHLOROETHANE 7u 8U 7u 4u 

1 ,I ,2-TkICHLOROETHANE 7u 8U 7u 4u 

l,l-DICHLOROETHANE 7u 8U 7u 4u 

l,l-DICHLOROETHENE 7u 8U 7u 4u 

1,2-DICHLOROETHANE 7u 8U 7u 4u 

1,2-DICHLOROETHENE (TOTAL) 7U 8U 7u 4u 

1 ,BDICHLOROPROPANE 7u 8U 7u 4u 

2-BUTANONE 7u 8U 7u 6U 

ZHEXANONE 7u 8U 7u 8U 

QMETHYL-2-PENTANONE 7u 8U 7u 6U 
ACETONE 220 J 4OJ. 500 J 7u 

BENZENE 7u 8U 7u 4u 

BROMODICHLOROMETHANE 7u 8U 7u 4u 

BROMOFORM 7u 8U 7u 4u 

BROMOMETHANE 7u 8U 7u 4u 

CARBON DISULFIDE 7u 8U 7u 4u 

CARBON TETRACHLORIDE 7u 8U 7u 4u 

CHLOROBENZENE 7 u. 8U 7u 4u 

CHLOROETHANE 7u 8U 7u 4u 

CHLOROFORM 7u 8U 7u 4u 

CHLOR0METHAN.E 7u 8U 7u \ 4u 

CIS-1 $DICHLOROPROPENE 7u 8U 7u 4u 

8U 7u 4u 

ETHYLBENZENE 7u 8U 7u 4u 

METHYLENE CHLORIDE 7u 8 .U 7u 5U 

STYRENE 7u 8U 7u 4u 

TETRACHLOROETHENE 7u 8U 7u 4u 

TOLUENE 7u 8U 7u 4u 

7 U TRANS-1,3-DICHLOROPROPENE 8U 7u 4u 

TRICHLOROETHENE 7u 8U 7u 4u 

4u 4u 

4u 4u 

4u 4u 

4u 4u 

4u 4u 

4u 4u 

4u 4u 

4u 4u 

6U 6U 

8U 8U 

4J 4J 
26 ‘2OU 

4u 4u 

4u 4u 

4u 4u 

4u 4u 

4u 4u 

4u 4u 

4u 4u 

4u 4u 

4u 4.u 

4u 4u 

4u 4u 

4u 4u 

4u 4u 

8U 6U 

4u 4u 

4u 4u 
w 4u 2J 

4u 4u 

4u 4u 

i ‘1 
,) :, 



PARRIS ISLAND 

BACKGROUND SURFACE SOIL - ANALYTICAL DATABASE 

SAMPLE NUMBER: PAI-OISS-OU1-01 PAI-0%SS-M)2-01 PAI-OI-SS-003-01 PAI-lo-SS-Ol5-01 PAI-1o-S!%016-01 PAI-IO-SSO17-01 

COLLECTION DATE: 06/01/9B O&U1198 06/01198 09m9l!xl 09lw98 09m98 II 

LOCATION: PAI-OI-SS-GOI PAl-OlSS-OO2 PAI-Ol-SS-003 PAI-105S-015 PAI-1o-Ss-016 PAI-IO-SS-017 

SAMPLE DEPTH: o.o- 1.0 0.0.1.u 0.0 - 1.0 o.o- I.@ 0.0 - 1.u o.o- 1.0 

IiOLATILES &g/kg) 

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

SEMIVOLATILES &g/kg) 

1,2+TRICHLOROBENZENE 340 u 390 u 360 u 370 u 360 u 360 u 

1,2-DICHLOROBENZENE 340U 390 u 360 u 370 u 360U 360U 

1,3-DICHLOROBENZENE 340 u 390 u 360 U 370 u 360U 360 U 

1 +DICHLOROBENtENE 340 u 390 u 360U 370 u 360 u 360 u 

2,2’-OXYBIS(l-CHLOROPROPANE) 340 u 390 u 380 u 
$. 

370 u 360U 360u s.l ,~ 

2,4,5TRICHLOROPHENOL 1700 u 2OObU 1800 U 370 u 
‘6 

360U 360 u 
&. / /- 

2,4,6-TRICHLOROPHENOL 340U 390 u 360 u 
,* /k ‘4 

370 u 360 u 360U 
I. ;:‘,: 

2,6DICHLOROPHENOL 340 u 390 u 360 u 370 u 
. . . 

360U 360 u 
gg + 
. . 

bJ 
2&DIMETHYLPHENOL 340 u 390U 360 u 370 u 360.U 360 u 

qg _ .I ,& 
:. 

2,4-DINITROPHENOL 1700 u 2ooou 1800 U 730 u 720 U 720 U 
.L#< : ,. ‘$V, 

/._ 

2,QDINITROTOLUENE 340 u 
y+’ : 

390 u 360 u 370 u 360 u 360 u 
R 

2,6-DINliROTOLUENE 340 u 390 u 360 u 370 u 360 u 
y*‘;c;’ ,.:=$ 

360 u 

2-CHLORONAPHTHALENE 340 u al u 360U 370 u 360 u 360 u 
,*; ,:*, 

2-CHLOROPHENOL 340U 390 u 360 U 370 u 360 u 360 u 
“$ a . .K 

2-METHYLNAPHTHALENE 340 u 390 u 360 u 370 u 380 u 
,.:: 

360U s*. 

2METHYiPHENOL 340 u 390 u 360U 370 u 360 u 360 u 

2-NITROANILINE 1700 u 2000 u 1800 u 370 u 360 u 360 u 

ZNlTkOPHENOL 340U 390 u 3wu 370 u 360U 360 u 

3,3‘-DICHLOROBENZIDINE 690 U 780 U 710 u .370 u 360 U 360 u 

3-NITROANILINE 1700 u 2000U 18oou 370 u 360U 360 U 

4,6-DINITf%O-2-METHYLPHENOL 1700 u 2000 u 18OOU 730 u 720 u 720 u 
i 

QBROMOPHENYL PHENYL ETHER 340 u 390 u 360 U 370 u 360 u 360 u 

4-CHLOR03METHYLPHENOL 690 U 780 U 710 u 370 u 360U 36oU ., 

QCHLOROANILINE 340 u 390 u 360 U 370 u 360 u 360 U 

‘QCHLORBPHENYL PHENYL ETHER 340 u 390 u 360 U 370 u 360 u 36QU 

QMETHYLPHENOL 340 u 390 u 360 U 370 u 360 u 360 u 

QNITROANILINE 1700 u 2ooou 18oou 370 u 360 u 380u ‘. 

+NITROPHENOL 1700 u 2000 u 1800 U 730 u 720 u 720 u 



PARRIS ISLAND 

BACKGROUND SURFACE SOIL -ANALYTICAL DATABASE 

‘SAMPLE NUMBER: PAI-OISS-001-01 PAI-OiSS-002-01 PAI-01&%003-01 PAI-10-%015-01 PAI-1o-Ss-016-01 PAI-IO-SS-017.01 

COLLECTION DATE: 66iW96 O6lO1l96 06IW96 09&?/98 09lo9l98 o9lo9l96 II 

LOCATION: PAI-OI-SS-GO1 PAI-01-SS-002 PAIWSS-003 PAI-IO-SS-015 PAI-10ss-011 PAI-IO-SS-017 

SAMPLE DEPTH: o.o- 10 0.0 - l.ff * 0.0 - 1.v 0.0 - I.0 o.o- 10 0.0 - l.(r 

SEMWOLATILES @g/kg) 

ACENAPHTHENE 870 U 960 u 890 U 370 u 360 u 360 u 
ACENAPHTHYLENE 430 u 490U 45ou 370 u 360 u 380 U 

ANTHRACENE 17 u 20U 18 U 370 u 360 U 360 u 

BENZO(A)ANTHRACENE -43 u. 49 u 45l.l 370 u 360 U 360 U 

BENZO(A)PYRENE 43U 49 u 45u 370 u 360U 360 u 
BENZO(B)FLUORANTHENE 17 u 20 u 18 U 370 u 360U 360 U 

BENZO(G,HJ)PERYLENE 69 U 78 U 71 u 370 u. 36OU 360 u 

BENZO(K)FLUORANTHENE 17 u 20 u 18 U 370 u 3wu 360 u 

BlS(2-CHLOROETHOXY)METHANE 340 u 390 u 380 u 370 u 380 u 360u 

BlS(2-CHLOROETHYL)ETHER 340 u 390 u 360 U 370 u 360U 360 u 

f 

BlS(2-ETHYLHEXYL)PHTHALATE 34ou I 390 u 360 U 370 u 360U 3w.u 

BUTYLBENZYL.PHTHALATE 340 u 390 u 360 U 370 u 360 U 360 U 

II CARBAZOLE 340 u 390 u 360 u 370 u 360u 360 U 

CHRYSENE 43 u 49 u 45U 370 u 360U 360U 

,DI-N-BUTYL PHTHALATE 340 u 390 u 380 u 370 u 3w u 3&I u 

DI-N-OCTYL PHTHALATE 340 u 390u 360 u 370 u 36OU 3wu 

DlBENZO(A,H)ANTHRACENE 170 u 200 u 180 U 370 u 360U 360 u 

DIBENZOFURAN 340 u 390 u 360 U 370 u 360 u 360 U 

DIETHYL PHTHALATE 340 u 390 u 360 U 370 u 360 U 360 u 

DIMETHYL PHTHALATE 340 u 390 u 380 u 370 u 360 u 36ou 

FLUORANTHENE 43U’ 49u 4!5U 370 u 360 u 360 U 

FLUORENE 87 U 800 550 370 u 360 u 360 u 

HEXACHLOROBENZENE 340 u 390u 360 U 370 u 360 u 360 u 

HEXACHLOROBUTADIENE 340U 390 u 360 U 370 u 360 U 380 u 

HEXACHLOROCYCLOPENTADIENE 340U 390 u 360 U 370 u 36OU 360U 

HEXACHLOROETHANE 340U 390 u 360 U 370 u 36OU 360 U 

INDENO(l,2,34D)PYRENE 43U 49 u 45U 370 u 360 u 360U 

ISOPHORONE 340 u 360 u 360 U 370 u 360 u 360 u 

N-NITROSO-DI-N-PROPYIAMINE : 340 u 390 u 380 u 370 u 36OU 360 U 

N-NITROSODIPHENYLAMINE 340 u 360 u 360 U 370 u 36OU 360 u 

NAPHTHALENE 430 u 490 u 450 u 370 u 360 U 36OU’ 

1 ,/ i ./’ 



PARRIS ISLAND 

BACKGROUND SURFACE SOIL - ANALYTICAL DATABASE 

SAMPLE NUMBER: PAWl-SS-oo1-01 PAI-ol-SS-002-01 PAIXII-SS-003-01 PAI-lo-SS-olti-01 PAI-lRSS-016-01 PAI-lo-SS-017-01 

COLLECTION DATE: 08/01/98 08W98 c6/01/98 09m98 09KW98 09109198 II 

LOCATION: PAI-OI-SW01 PAW-SS-002 PAI-0%SS-003 PAI-IO-SS-015 PAI-IO-ss-016 PAI-lo-SS-017 

SAMPLE DEPTH: 0.0 - 1.0 o.o- I.0 o.o- 1.0 0.0 - i.(r 0.0 - I.@ o.o- l.(Y 

SEMIVOLATILES &g/kg) 

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

PENTACHLOROPHENOL 1700 u 2000 u 18WU 730 u 720 U 720 U 

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

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

PYRENE 87 u 98 u 89 U 370 u 360 U 360 U * 

PESTlClDESlPCBs @g/kg) 

4,4’-DDD 17 u 9.8 U 18 U 3.6 U 3.6 U 3.6 U 

4.4-DDE 17 U 9.8 U 18 U 3.6 U 3.6 U 3.6 U +? 

4,4’-DDT 17 u 9.8 U 18 U 3.6 U 3.6 U 3.6 U 
.*, 
7s 

ALDRIN 8.7 U 4.9 u 8.9 U 1.9 u 1.8 U 1.8 U ..:. -tj,*;- 

ALPHA-BHC 8.7 U 4.9 u 8.9 U 1.9 u 1.8 U 1.8 U -:- ,<y. .2’ 

ALPHA-CHLORDANE 8.7 U 4.9 u 8.9 U I..9 u 1.8 U 1.8 U I , ZT..T : 

cp 
AROCLOR-1016 8.7 U 9.8 U 8.9 U 36 U 36 U 36 U a ‘L :y’ i 

AROCLOR-1221 8.7 U 9.8 U 8.9 U 73 u 72 U 72 U I&@ 

AROCLOR-1232 8.7 U 9.8 U 8.9 U 36 U 36 U 36 U ‘I;;;. 

AROCLOR-1242 8.7 U 9.8 U 8.9 U 36 U 36 U 36 u /-* ‘f 

AROCLOR-1248 8.7 u 9.8 U 8.9 U 36 U 36 U 36 U 

AROCLOR-1254 8.7 U 9.8 U 8.9. U 36 U 36 U 36 U 

AROCLOR-1260 8.7 U 9.8 U 8.9 U 36 U 36 U 36 U 

BET/i-BHC 8.7 U 4.9 u 8.9 U 1.9 u 1.8 U 1.8 U 

DELTA-BHC 8.7 U 4.9 u 8.9 U 1.9 u 1.8 U 1.8 U i 

DIELDRIN 17 u 9.8 U 18 U 3.6 U 3.6 U 3.6 U 
ENDOSULFAN I 8.7 U 4.9 u 6.9 U 1.9 u 1.8 U 1.8 U .” 
ENDOSULFAN II 17 u 9.6 U 18 U 3.6 U 3.6 U 3.6 U 
ENDOSULFAN SULFATE 17 u 9.8 U 18 U 3.6 U 3.6 U 3.6 U 

ENDRIN 17 u 9.8 U 18 U 3.6 U 3.6 U 3.6 U 

ENDRIN ALDEHYDE 17 u 9.8 U 18 U 3.6 U 3.6 U 3.6 U 

ENDRIN KETONE ‘17 u 9.8 U 18 li 3.6 U 3.6 U 3.6 U 

GAMMA-BHC (LINDANE) 8.7 U 4.9 u 8.9 U 1.9 u 1.8 U 1.8 U 

GAMMA-CHLORDANE 8.7 U 4.9 u 8.9 U 1.9 u 1.8 U 1.8 U 

HEPTACHLOR 8.7 U 4.9 u 8.9 U 1.9u 1.8 U 1.8 U 

* 



/. 

PARRIS ISLAND 

BACKGROUND SURFACE SOIL - ANALYTICAL DATABASE 

SAMPLE NUMBER: PAI-Ol-SS-OOI-01 PAIWSS-602-01 PAI-Ol-SS-603-61 PAI-IO-SS-O15-01 PAI-IO-ss-616-01 PAI-lo-SS-617-01 

COLLECTION DATE: WW98 06/01/98 CWO1198 69/69/S8 09/99/S8 99/9!%98 II 

LOCATION: PAI-Ol-SS-601 PAI-OI-SS-002 PAI-Ol-SS-003 PAI-lO-SS-015 PAI-IO-s-016 PAI-lo-SS-917 

SAMPLE.DEPTH: 0.0 - 1.6 o.o- 1.6 o.o- 16 0.0 - 1.6 o.o- 1.6 0.0 - I.9 

PESTlClDESIF’CBs &g/kg) 
HEPTACHLOR EPOXIDE 8.7 U 4.9 u 8.9 U 1.9 u 1.8 U 1.8U 

I 
METHOXYCHLOR 87 U 49U 89 U 19 u 18 U 18 U 

TOXAPHENE 170 u 98 U 160 u 190 u 180 U 180 U 

INORGANICS (mglkg) 
ALUMINUM 3080 3300 4850 2686 3150 4750 

ANTIMONY 0.16 U 0.17 u 0.15 u 2.1 u 1.8 U 1.9u 

ARSENIC 0.44 0.57 0.6 0.97 0.79 0.94 

BARIUM 11.3 13.1 23.5 5.4 7.1 10.5 

BERYLLIUM 0.02 u 0.02 0.08 0.11 u 0.11 u 0.17 u 

CADMIUM 0.03 u 0.05 u 0.07 u 0.22 u 0.18 U 0.2 u ,._ 
CALCIUM 256 474 887 147 213 322 
CHROMIUM 2.5 2.2 3 3.8 3.7 3.5 

:. CoBALT COPPER 0.09 1 u 0.08 1.5 0.28 1.3 0.37 0.68 u u 0.58 1.1 u U 0.33 0.73 u u . 

CYANIDE 0.49 u 0.46 u 0.39 u 0.6 U 0.6 U 0.5 u 

IRON 1730 1550 2030 2020 2070 2360 

LEAD 6.5 6.4 6.4 6.6 J 6.3 J 5.4 J 

MAGNESIUM 165 193 273 258 330 326 

MANGANESE 66.8 54.1 209 9.4 14.4 31.8 

MERCURY 0.08 0.09 0.07 0.64 0.04 u 0.05 

NICKEL 0.79 0.66 1.2 1.5 u 1.7 u 2.3 U 

POTASSIUM 130 180 167 I37 142 182 

SELENIUM 0.22 0.34 0.18 0.07 u 0.06 u 0.1 u 

. SILVER 0.08 u 0.08 u 0.05 u 0.6 U 0.49 u 0.43 u 

SODIUM 166 169 219 115 u 97.9 u 124 U 
THALLIUM 0.15 u 0.16 U 0.14 u 0.18 0.17 u 0.19 u 

VANADIUM 4.5 3.7 4.8 5.3 4.9 5.3 

ZINC 4 3.5 5.2 5.4 5.4 5.6 



PARRIS ISLAND 

BACKGROUND SEDIMENT - ANALYTICAL DATABASE 
I- 

SAMPLE NUMBER: / PAI-O1-SD-O!i-01 PAI-OI-SD-06-01 PAI-0%SD-07-01 PAI-lO-SD-016-01 PAI-1050-017-01 PAI-lo-SD-O18-01 
COLLECTION DATE: 05I27t98 o5t27l98 W27l98 09m9/98 09/W98 09/0!%‘98 II 
LOCATION: PAW-SD-005 PAI-OISD-006 PAI-WSD-CO7 PAI-IO-SD-016 PAI-IO-SD-017 PAI-IO-SD-018 

SAMPLE DEPTH: 0.0 - 0.5’ 0.0 - 0.5 0.0,0.5’ 0.0 - 0.5’ 0.0 - 0.5 0.0 - 0.5’ 

VOLATILES @g/kg) 

1 ,l ,I-TRICHLOROETHANE 7u 7u 7u 10 u 18 U 13 u 
1 ,I ,2,2-TETRACHLOROETHANE 7u 7u 7u 10 u 18 U 13 u 
1 ,1,2-TRICHLOROETHANE 7u 7u 7u 10 u 18 U 13 u 
1 ,I-DICHLOROETHANE 7u 7u 7u IOU 18 U 13 u 
1 ,l-DICHLOROETHENE 7u 7u 7u 10 u 18 U 13 u 
1 ,ZDICHLOROETHANE 7u 7u 7u 10 u 18 U 13 u 
1,2-DICHLOROETHENE (TOTAL) 7u 7u 7u 10 u 18 U 13 u 
1 ,ZDICHLOROPROPANE 7u 7l.i 7u 10 u 18 U 13 u 
BBUTANONE 7u 

7u 7u 16 U 
.-. 

38 21 u 
*” 

2-HEXANONE 7u 
7u 7u 16 U 31 u 21 u 

5 ? 

CMETHYL-2-PENTANONE 7u 7u 7u 15 J 35 18J * 
ACETONE 7 UR 

I*( 
7 UR 7 UR 52 u 110 u 56 U 

BENZENE 7u 7u 
I’+’ 

7u 10 u 18 U 13 u _ : 
BROMODICHL~ROMETHANE 7u 7iJ 7u 

# 
10 u 18 U 13 u I 

BROMOFORM 

BROMOME 

I 7u ?U 7u 10 u 18 U I 13 u I 
iTHANE 7u 7u 7u 10 u 18 U ~~ ~~ 13 u 

CARBON DISULFIDE 7u 25 7u 10 u 75 
CHLORIDE 7u 7u 7u 10 u 18 U L-i_3 L IllI CARBON TETRAf 

CHLOROBENZENE I 7u I 7 
CHLOROETHANE 7u 7 

I 13 u I 
I 

U 7u 10 u 18 U 13 u 

U 7u 10 u 18 U 13 u 

U 7u 10 u 18 U 13 u 

U 7u 10 u 18 U 13 u 

CHLOROFORM 7u 7 

CHLOROMETHANE 7u 7 

CIS-1,3-DICHLOROPROPENE 7u 7 

DIBROMOCHLOROMETHANE 7u 7 

ETHYLBENZENE 7u 7 

U 7u 10 u 18 U 13 u 
. 

U 7u 10 u 18 U 13 u . . 

U 7u 10 u 18U 13 u 

METHYLENE CHLORIDE 7u 7u .7u 20 u 29 u 19 u 

STYRENE 7u 7u 7u 10 u 18 U 13 u 

TETRACHLOROETHENE 7u 711 7u 10 u 18 U 13 u 
TOLUENE 7u 7u 7u 4J 8J 13 u 
TRANS-1 $DICHLOROPROPENE 7u 7u 7u 1ou 18 U 13 u 

TRICHLOROETHENE 7u 7u 7u 10 u 18 u 13 u 4 



;i ,: “’ ‘,h . . ‘G.. 

PARRIS ISLAND 

BACKGROUND SEDIMENT - ANALYTICAL DATABASE 

SAMPLE NUMBER: PAI-Ol-SD-6501 PAI-Ol-SD-C&01 PAI-Ol-SD-07-01 PAI-JO-SD-016-01 PAI-IO-SD-Ol7-01 PAI-lo-SD-O18-01 

COLLECTION DATE: 05R7/98 O!iR7198 05R7i98 ~09109198 09/W/98 09hH!J8 II 

LOCATION: PAI-OI-SD-006 PAI-0%SD-006 PAI-Ol-SD-007 PAI-IO-SD-016 PAI-IO-SD-017 PAI-IO-SD-018 

SAMPLE DEPTH: 0.0 - 0.5 0.0 - 0.Y 0.0 - 0.9 0.0 * 0.9 0.0 - 0.5’ 0.0 - 0.5’ 

VOLATILES &g/kg) 

VINYL CHLORIDE . j_ 7u I 7u I 7u I 10 u I 18 U I 13 u I 

XYLENES, TOTAL ! 7u 7u 7l.l I IOU I 18 U 13 u 

SEMIVOLATILES @g/kg) 

1,2+TRICHLOROBENZENE 4sou 4WU 440U 810 U 1200 u 1Wou 

1 ,ZDICHLORC)BENZENE 450 u 4WU 44OU 810 U 12Wu 1Wou 

1 ,BDICHLOROBENZENE 450 u 4WU 440U 810U 1200 u IWO u 

1,4-DICHLOROBEbiZENE 450 u 4WU 440U 810 U 1200 U lWolJ 

2,2’-OXYBlS(lXHLOROPROPANE) 450 u 4WU 440U 810 U 12Wu 1oWu 

-2,4,S.TRICHLOROPHENOL 23WU 2000u 2200 u 810 U 1200 u IWOU 

2,4&TRICHLOROPHENOL 460 u 4WU 44OU 810 U 12wu 1Wou 

2,4-DICHLOROPHENOL 450 u 4W.U 4401J 810 U 1200. u 1Wou 

Z,+DIMETHYLPHENOL 450 u 4WU 440U 810 U 1200 u IWOU 

P 
2,CDINITROPHENOL 2300 U 2WOU 22OOu 1890 u. 24OOu 2100 u 

2,dDINITROTOLUENE 450 u 4WU 440U 810 U 1200 u IWOU 

6 -’ 
2,8-DINITROTOLUENE 450 u 4WU 440 U‘ 810 U 1200 u 1Wou 

2-CHLORONAPHTHALENE 450 u 4WU 44OU 810 U 1200 u 1Wou 

SCHLOROPHENOL 450 u 4WU 440U 810 U 1200 u IWOU 

2-METHYLNAPiiTHALENE 450 u 4WU 440U 810 U 1200 u IWO u. 

2-METHYLPHENOL 45ou 4oou 440U 810 U 12Wu 1Wou 

2-NITROANILINE 23OOu 2OOOu 2200 u 810 U 12Wu 1Wou 

ZNITROPHENOL 450 u 4WU 440U 810 U 1200 u 1Wou 

3,3’-DICHLOROBENZIDINE 910 u- 810 U 880U 810 U 1200 u IWOU 

BNITROANILINE 2300 U 2OOOu 22OOu 810 U 1200 u 1Wou 

4,8-DINITRO-2-METHYLPHENOL 23OOu 20001J 2200 u 1600 u 24OOu 2100 u 

4-BROMOPHENYL PHENYL ETHER 460 u 4WU 44OU 810 U 1200 u 1WolJ 

QCHLORO-3-METHYLPHENOL 910 u 810 U 880U 810 U 1200 u 1Wou 

4-CHLOROANILINE 4!50 u 400U 440U 810 U 1200 u 1Wo u 
I QCHLOROPHENYL PHENYL ETHER 450 u 4WU 440U 810 U 12oou IWO u 
I 4-METHYLPHENOL 4!iOU 4WU 440U 810 U 12w u moou 

QNITROANILINE 23OOu 2OOOu 2200 u 810 U 1200 u 1Wou 

QNITROPHENOL 2300 U 2W4IU 2200 u 18Wu 24oOu 2100 u 



PARRIS ISLAND 

BACKGROUND SEDIMENT - ANALYTICAL DATABASE 

SAMPLE NUMBER: PAI-O&SD-05-01 PAI-Ol-SD-86-01 PAI-Ol-SD-07-01 PAI-10-8D-016-01 PAI-lo-SD-017-01 PAI-IO-SD-018-01 
COLLECTION DATE: Ed27/98 05R7i98 0927198 09B9198 09Aw98 09/W/98 II 
LOCATION: PAI-01SD-005 PAI-01SD-006 PAI-0%SD-007 PAI-IO-SD-016 PAI-lo-SD-017 PAI-IO-SD-018 
SAMPLE DEPTH: 0.0 - 0.5 0.0 * 0.3 0.0 - 0.5 0.0 - 0.3 0.0 - 0.5 0.0 - 0.5 

SEMIVOLATILES (pglkg) 

ACENAPHTHENE 1100 u loo u 550 u 810 U 1200 u 1ooou 
ACENAPHTHYLENE 570 u 51 u 280 U 610 u 1200 u 1ooolJ 
ANTHRACENE 23 U 2u 11 u 810 U 1200 u 
BENZO(&ANTHRACENE 

IDOOU 
57 u 5.1 u 26 U 810 U 12oou 1ooou ‘.. 

BENZO(A)PYRENE 57 u 6.1 u 28 U 810 U 1200 u 1ooou 
BENZO(B)FLUORANTHENE 23 U 2u 11 u 810 U Ii00 u 1Doou 
BENZO(G,H,I)PERYLENE 91 u 8.l’U 44 ‘U 810 U 1200 u looa u 
BENZO(K)FLUORANTHENE . 23 U 2u 11 u 810 U 1200 u 1ooou ..6 
BlS(2-CHLOROETHOXY)METHANE 45OU 4OOU 440U 810 U 1200 u loo0 u i SH 
BlS(2-CHLOROETHYL)ETHER i 450 u 400U 440U 810 ,- U 

1200 u 1ooou ‘.qp 

BlS(2-ETHYLHEXYL)PHTHALATE 450 u 4001J 440U 810 U 150 J 62 J ” 
BitTYLBENZYL PHTHALATE 450 u 4OOU 440U 810 U 1200 u 1ooou “” 
CARBAZOLE 450 u 4OOU 44OU 610 U 1200 u loo0 IJ. I “.,< 
CHRYSENE 57 u 5.1 u 28 U 810 U 1200 u Iwo u ,, 3” 
Dl-N-BUTYL PHTHALATE 450 u 400U 440U 810 U 12oou 1ooou p 
DI-N-OCTYL PHTHALATE 450 u 400U ‘44OU 810 U 

.” 
12oou loo0 u .I e 

DlBENZO(A,H)ANTHRACENE 230 U 2o.u 110 u 810 U 1200 u 1ooou 
DIBENZOFURAN 4!5OU 400U 440U 810 U 1200 u IOOOU 
DIETHYL PHTHALATE 45ol.l~ 400U 44DU 810 U 1200 u looou & 
DIMETHYL PHTHAIATE 450 u 400U 44OU 810 U 12oou 1ooou 

FLUORANTHENE 57 u 5.1 u 28 U 810 U 1200 u IOOOU 
FLUORENE 110 u 10 u 55 u 810 U 12wu 1Doou 

HEXACHLOROBENZENE 450 u 400U 440U 810 U 1200 u 1ooou 
HEXACHLOROBUTADIENE 450 u 4OOlJ 44OU 810 U 1200 u looou 
HEXACHLOROCYCLOPENTADIENE 45ou 4OOU 440U 810 U 1200 u 1DDou 

HEXACHLOROETHANE 450 u 4ODU 44QU 810 U 1200 u ID00 u 

INDENO(l,2,3-CD)PYRENE 32 J 3.2 J 14 J 810 U 12wu 1ooou 
ISOPHORONE 450 u 4OOU 44OU 610 U 1200 u 1oOQu 
N-NITROSO-DI-N-PROPYIAMINE’ 450 u 400U 4401J 810 U 1200 u 1ooou 
N-NITROSODIPHENYLAMINE 46OU 4001J 440U 810 U 1200 u looou 

1 NAPHTHALENE ! 570 u ! 51 u ! 280 U ! 810 U I 1200 u ! IOOOU ! I 



PARRIS ISLAND 

BACKGROUND SEDIMENT - ANALYTICAL DATABASE 

SAMPLE NUMBER: PAI-Ol-SD-O5-01 PAI-Ol-SD-0641 PAI-Ol-SD-O7-01 PAI-IO-SD-O16-01 PAI-lOSD-O17-01 PAI-IO-SD-0180 

COLLECTlbN DATE: 05127198 05R7198 05127198 09109198 09/09/98 09109198 II 

LOCATION: PAI-Ol-SD-005 PAI-OI-SD-006 PAI-Of-SD-007 PAI-IO-SD-016 PAI-IO-SD-017 PAI-IO-SD-018 

SAMPLE DEPTH: 0.0 - 0.5 0.0 - 0.5 0.0 - 0.9 6.0 - 0.5’ 0.0 - 05 0.0 - 0.5 

SEMIVOLATILES &g/kg) 

NITROBENZENE 46OU 4WU 4401J 810 U 1200 u 1ooou 

PENTACHLOROPHENOL 2300 u 2Wo u 2200 u 1600 U 24Wu 2100 u 

PHENANTHRENE ‘26 u 4u 22 u 810 U 1200 u 1000 u 

PHENOL 46OU 4WU 440U 810 U 1200 u IWO u 

PYRENE I 110 u 10 u’ 66U 810 U I 1200 u 1Wou 8 
PESTlClDESlPCBs &g/kg) 

, 
4,4-ODD 22 u 2u 22U 8U 12 u 10 u 

4,4-DDE 22 u 2u 22 u 8U 12 u 10 u 

4,4-DDT 22 u 2u 22 u 6 U‘ 12u 10 u 

ALDRIN 11 u 0.99 u 11 u 4.1 u 6.1 U 5.3 u 

ALPHA-BHC 11 u 0.99 u 11 u 4.1 u 6.1 U 5.3. u 

ALPHA-CHLORDANE 11 u 0.99 u 11 u 4.1 u 6.1 U 6.3 u 

AROCLOR-1016 11 u 9.9 u 11 u 80 U 120 u loo u 

‘AROCLOR-1221 11 u 9.9 u 11 u 160 u 240 u 210 u 

AROCLOR-1232 11 u 9.9 u 11 u 80 U 120 u loo u 

AROCLOR-1242 11 u 9.9 u 11 u 8OU 120 u loo u 

AROCLOR-1248 11 u 9.9 u 11 u 80 U 120 IJ. IW u 

AROCLOR-1254 11 u 9.9 u 11 u 80 u 120 u loo u 

AROCLOR-1260 11 u 9.9 u 11 u 80 U 120 u 1w u 

BETA-BHC 11 u 2.4 11 u 4.1 u 6.1 U 5.3 u 

DELTA;BHC 11 u 0.99 u 11 u 4.1 u 6.1 U 6.3 u 

DlliLDRlN 22U 2u 22u 8U 12 u 10 u 

ENDOSULFAN I 11 u 0.99 u 11 u 4.1 u 6.1 U 5.3 ‘u 

ENDOSULFAN II 22 u 2u 22 u 8U 12 u 10 u 

ENDOSULFAN SULFATE 22U PU 22 u 8U 12 u 10 u 

ENDRIN 22 u 2u 22 u 8U 12 u 10 u 

ENDRIN ALDEHYDE 22 u 2u 22 u 8U 12 u 10 u 

ENDRIN KETONE 22 u 2u 22U 8U 12 u 10 u 

GAMMA-BHC (LINDANE) 11 u 0.99 u 11 u 4.1 u 6.1 U 5.3 u 

GAMMA-CHLORDANE 11 u 0.99 u 11 u 4.1 u 6.1 U 5.3 u 

HEPTACHLOR 11 u 0.99 u 11 u 4.1 u 6.1 U 5.3 u 1 



PARRIS ISLAND 

BACKGROUND SEDIMENT - ANALYTICAL DATABASE 

SAMP&E NUMBER: 

COLLECTION DATE: 

LOCATION: 

SAMPLE DEPTH: 

PESTlClDEWGBs @g/kg) 

HEPTACHLOR iP0XiDE 

METHOXYCHLOR 

TOXAPHENE 

INORGANICS (mg/kg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 
IRON 

LEAD 

MAGNESIUM 
MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 
SILVER 

PAIWSD-Oi-01 

O!iR7l98 
PAW-SD-005 

0.0 - 0.Y 

11 u 

110 u 
* 220U 

2370 

0.19 u 

1.4 

4.4 

0.02 u 
0.05 u 

763 

4.1 

0.25 

0.95 u 

0.62 U 
2110 

1.9 

694 
22.4 

0.02 u 

0.58 

389 

0.19 u 
0.07 u 

PAI-OI-SD-06-01 PAI-Ol-SD-07-01 

05/27/!# 05/27/98 

PAI-OI-SD-006 PAI-OI-SD-007 

0.0 - 03 0.0 - 0.5 

0.99 u 11 u 

9.9 u 110 u 

20 u 220 u 

621 2160 

0.17 u 0.19 u 

0.13 0.43 

1.6 3.5 

0.02 il 0.02 u 

0.03 u 0.04 u 

123 
1040 

1.3 3.2 

0.06 u 0.27 

0.33 u 0.73 u 

0.53 u - 0.61 U 

411 
1430 

1 1.6 

259 568 
3.1 8.6 

0.03 u 0.02 u 

0.1 u 0.67 

133 328 

0.17 u 0.19 u 
0.08 u 0.07 u 

PAI-IO-SD-016-01 

o9m9l98 

PAI-IO-SD-016 

0.0 - 0.3 

4.1 u 

41 u 

410u 

22100 

9u 

11.6 

23.7 

0.97 
0.41 u 

1750 

32.7 

4.1 u 

9.5 

1u 
19800 

’ 18.4 J 

5320 
128 

0.07 u 

10.9 u 

2680 

0.76 U 
0.87 U 

PAI-IO-SD-Ol7-01 PAI-IO-SD-018-01 

09m98 09/69/98 II 
PAI-IO-SD-017 PAI-IO-SD-018 

0.0 - 0.5’ 0.0 - 0.5’ 

6.1 U 5.3 u 

61 U 53 u 

610 U 530 u 

24666 21100 

6.3 U 4.4 u 

12.2 10.9 

26.1 24.7 

1 0.93 
0.67 U 0.47 u 3;’ 
2220 

6110 
..i; 

33.6 -30.8 .i:. 

6.2 U 4.4 u 
10.1 9.8 
2u 8U 

20700 
19900 

+ 

22.6 J ‘16.3 J 

6200 6270 
177 218 ._ 

0.1 0.1 

11.8 U 10.4 u 

3210 2830 

1.2 u 0.19 u 
1.9 u 1.5 u . 

MhCELLANEOUS PARAMETERS () 

ACID VOLATILE SULFIDE (UMOLEIG) 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 1 



PARRIS ISLAND 

BACKGROUND UNFILTERED SURFACE WATFR - ANALYTICAL DATABASE 

PAI-IO-SW-OIE-01 1 PAL0%SW-05 I .__ -. ~.. ~~ ) PAI-Ol-SW-06 

I 

1 PAI-Ol-SW-07 \ pAI-IO-SW-01501 1 PAI-IO-SW-01701 

05127198 05i27708 05127708 00110198 Q 3/10/98 09/10/08 tt 
PAI.01~SW-05 PAI-ol-SW-06 I PAI-Ol-SW-07 I PAI-01.SW-016 I PAI-olSW-017 PAI-Ol-SW-018 . . -. -.. -- 

I I I 

I 0.5 u I 0.5 u I 0.5 u I 1u ! 1u I 1u I I 
RACHLOROETHANE 0.5 u 0.5 u 0.5 u 1u. IU IU 

1,1,2-TRICHLOROETHANE 0.5 u 0.5 u 0.5 u IU IU IU 

I ,l -DICHLOROETHANE 0.5 u 0.5 u 0.5 u 1u 1u 1u 
1 ,I-DICHLOROETHENE 0.5 u 0.5 u 0.5 u IU IU 1u 
1,2-DICHLOROETHANE 0.5 u 0.5 u 0.5 u 1u 1u IU 

I ,ZDICHLOROETHENE (TOTAL) 0.5 u 0.5 u 0.5 u 1U 1U 1U 
1,2-DICHLOROPROPANE 0.5 u 0.5 u 0.5 u IU 1u 1U 
ZBUTANONE 2 UR 2 UR 2 UR 5 UR 5 UR 5 UR 
2-HEXANONE 2u 2u 2u 5 UR 5 UR 5 UR, 
4-METHYL-Z-PENTANONE 2u 2u 2u 5 UR 5 UR 5 UR 
ACETONE 2 UR 2 UR 2 UR 5u 5U 5UR 
BENZENE 0.5 u 0.5 u 0.5 u IU IU 1u 
BROMODICHLOROMETHANE 0.5 u 0.5 u 0.5 u IU 1u 1U 
EROMOFORM 0.5 u 0.5 u 0.5 u 1u 1u 1u 
BROMOMETHANE 0.5 u 0.5 u 0.5 u 1u 1u 1u 

CARBON DISULFIDE 2u 2u 2u 1u 1U IU 1 

SAMPLE NUMBER: 
COLLECTION DATE: 

LOCATION: 

VOLATILES (uglL) 

I ,I ,l-TRICHLOROETHANE 

1 ,1.2,2-TETI 

t 

05 II I 0.5 u I 0.5 u I 1u I !U I IU CARBON TETRACHLORIDE _._ - 
CHLOROBENZENE 0.5 u 0.5 u 0.5 u 1u IU 1u 
CHLOROETHANE 0.5 u 0.5 u 0.5 u IU . 1u IU 
CHLOROFORM 0.5 u 0.5 u 0.5 u IU IU IU 
CHLOROMETHANE 0.5 u 0.5 u 0.5 u 1u IU 0.3 J 

1 IU ! 1u I IU ! I O&l ,3-DICHLOROPROPENE 0.5 u 0.5 u 0.5 u 

DIBROMOCHLOROMETHANE 0.5 u 0.5 u 0.5 u IU ! 1U I IU .I I 
ETHYLBENZENE 0.5 u 0.5 u 0.5 u 1 I 
METHYLENE CHLORIDE 0.5 u 0.5 u 0.5 u 

J IU 1u 

2u 2u 2u 
I 0.5 u 1 0.5 u ! 0.5 u 1u IU IU 

TETRACHLOROETHENE I 0.5 u I 0.5 u I 0.5 u I 1u I IU I IU I I 



PARR& ISLAND 

BACKGROUND UNFILTERED SURFACE WATFR - ANALYTICAL DATABASE 

SAMPLE NUMBER: PAI-OISW-65 

COLLECTION DATE: 65R7l98 
LOCATION: PAI-OI-SW-06 

PAI-Ol-SW-66 
Lxx7798 
PAI-OI-SW-66 

PAI-61SW-67 
65727798 
PAI-Ol-SW-07 

PAI-10-Sw-616-61 PAI-lo-SW917-61 PAI-10SW-618-6~ 
69716798 09tlW98 0910t9i tt 
PAI-6kW-016 PAI-0%SW-017 PAI-61Sw-618 

I I I I I 1. I 
VOLATILES &g/L) 

i TOLUENE I 
I I I I I I 

0.5 II 

I TRANS-I.3DICHLO 
! 0.5 u 

1 TRICHL 

I 

0.5 u 1u IU IU 

IROPROPENE 0.5 u 0.5 u 0.5 u IU 1u 1u 

.OROETHENE 0.5 u 0.5 u 0.5 u IU 1U 1u 

CHLORIDE 0.5 u 0.5 u 0.5 u 0.3 u 0.3 u 0.3 u 
I XYLENES, TOTAL I I I 0.5 u I 0.5 u I 1u I IU I IU I 
SEMIVOLATILES &g/L) 

I 
1,2,+TRICHLOROBE 

1,2-DICI 

1,3-DIGI 

:NZENE 10 u 10 u -10 u 5u 5U 5u 
+LOROBENZENE IO u 10 u ‘IO u 5u 5u 5u 

iLOROBENZENE IO u 10 u 10 u 5u 5u 5u 
I 

1 +DICHLOROBENZENE I IO u I IO u I IO u I 5u I 5u I 5u I 

2,2’-OXYBIS(l-CHLOROPROPANE) 1 10 u 10 u 10 u 5U 5u 5u 

2,4,5TRICHLORCjPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

-m AETHYLPHENOL i 2.4Dlh 

49U 59U 52 .U 5u 5u 5u 

IO u 10 u 10 u 5u 5u 5u 

10 u 10 u 10 u 5u 5u 5u 

10 u IO u 10 u 5u 5u 5u 

2,CDINITROPHENOL 

2,4-DINITROTOLUENE 

2.BDINITROTOLUENE 

49U’ 59U 52 U 10 u IO u IO u 

IO u 10 u IO u 5u 5u 5u 

10 u 10 u IOU 5U SU 5u 

2-CHLORONAPHTHALENE 

ZCHLOROPHENOL 

2-METH YLNAPHTHALENE 

t- 2-MI ETHYLPHENOL 

2-NITROANILINE 

IO u IO u 10 u 5u 5u FJU .‘. 

10 u IO u 10 u 5u 5u 5l.l. 

IO u IOU 10 u 5u 5u 5u 

10 u 10 u 1o.u 5u 5U 5U 

49 u 5OU 52 U 5u 5u 5u * 
2-NITROPHENOL ! 10 u ! IO u 1 10 u ! 5u ! 5u I’ 5u 

3,3’-DICHLOROBEI ‘JZIDINE ! 20 u 20 u -21 u 5u 

I 

! 

I 

! 

I 
! 

I 

! 

! I 
5U ! 5u 

3-NITROANILINB 49 u 59U 52 U 5u I -5 u 
1 

1 

! I 

5u I 1 
4,6DINITRO-2-METHYLPHENOL 49U 59U 52 U 1ou 10 u 1ou. 1 

CBROMOPHENYL I’ IHENYL ETHER 1 IO u I 10 u I 19U’ 1 5u I 5u I 5u I I 



PARRIS ISLAND 

BACKGROUND UNFILTERED SURFACE WATFR -ANALYTICAL DATABASE 

SAMPLE NUMBER: 
COLLECTION DATE: 
LOCATION: 

I 
PAI-OI-SW-06 PAI-OI-SW-06 
65727798 05127/98 
PAI-OI-SW-66 PAI-0%SW-66 

PAI-Ol-SW-07 
6V27/98 
PAI-Ol-SW-07 

PAI-IO-SW-01601 
09tIO/98 
PAI-Ol-SW-016 

PAI-IO-SW-617-61 
09/10/98 
PAI-OI-SW-017 

PAI-lo-SW-018-01 
o8t1ot88 tt 
PAI-01.SW-018 

SEMIVOLATILES &g/L) 
~CHLOROSMETHYLFHEN~L 2BU 20 u 21 u 5u 5u 5u 
4CHLOROANlLlNE 10 u 10 u IOU 50 5u 5u 

QCHLOROPHENYL PHENYL ETHER 10 u 10 u 10 u 5u 5u 5u 
QMETHYLPHENOL 10 u 10 u 10 u 5u 5u 5u 

QNITROANILINE 49U 50 u 52 U 5u 5u 5u 

4NITROPHENOL 49 u 5OU 52 U IO u IO u Id u ~~’ 
ACENAFHTHENE 2.6. U 2.5 U 2.4 U 5u su 5u 

ACENAPHTHYLENE 1.3u 1.2u 1.2 u 5u 5u 5u 
ANTHRACENE 0.05 u 0.05 u 0.05 u .5 u 5U 5u 
BENZO(A)ANTHRACENE 0.13 u 0.12 u 0.12 u 5u 5u 5u 
BENZO(A)PYRENE 0.13 u 0.12 u 0.12 u 5u SU 5u 

BENZO(B)FLUORANTHENE 0’.05 u 0.05 u 0.05 u 5u 5u 5u 
BENZO(G,H,I)PERYLENE 0.2 u 0.2 u 0.2 u 5u 5U 5U 

L L BENZO(K)FLUORANTHENE 0.05 u . 0.05 u 0.05 u 5u SU 5U 

BIs(2-CHLOROETHOXY)METHANE 10 u 10 u IO u 5u 5u 5U 

BlS(2-CHLOROETHYL)ETHER 10 u IO u -10 U 5u 5u 5u 

Bls(2-ETHYLHEXYL)PHTHALATE 25 IO u 120 5u 5u 5u 
BUNLBENZYL PHTHALATE 10 u 10 u 10 u 5u 5u 5u 

CARBAZOLE 10 u IOU IO u 5u 5u 5u 
CHRYSENE . 0.13 u 0.12 u 0.12 u 5u 5u 5u 

DI-N-BUNL PHTHALATE 10 u IO u 10 u 5u 5u 5u 
DI-N-OCNL PHTHALATE 10 u 10 u 10 u 5U 5u 5u 
DlBENZO(A,H)ANTHRACENE 0.05 u 0.5 u 0.49 u 5u 5U 5u 

DIBENZOFURAN 10 u IO u 10 u SU 5u 5u 

. DIETHYL PHTHALATE 10 u 10 u 10 u 5u 5u 5U 
DIMETHYL PHTHALATE 10 u IOU . 10 u 5u 5u 5u 

FLUORANTHENE 0.13 u ‘0.12 u 0.12 u 5u 5u 5U 
FLUORENE 0.26 u 0.25 U 0.24 U 5u 50 5u 

‘i ,’ 



PARRIS ISLAND 

BACKGROUND UNFILTERED SURFACE WATER - ANALYTICAL DATABASE 

SAMPLE NUMBER: PAI-OISW-05 

COLLECTION DATE: Rit27t98 
LOCATION: PAl-8lSW-05 

PAI-OlSW-06 
85t27t88 
PAI-OI-SW-08 

PAI-OI-SW-07 
85127t88 
PAI-OI-SW-07 

PAI-lo-SW-816-01 
89tlOt88 
PAI-Ol-SW-816 

PAI-IO-SW-017-01 
89t10198 
Pfyl-SW-817 

PAI-lo-8w-018-01 
09tlOt98 tt 
PAI-OI-SW-018 

SEM!VOLATILES’&gtL) 

HEXACHLORGBENZENE 
HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CDjPYRENE 
ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 
N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITRGBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 
PYRENE 

10 u 10 u 10 u 5u 5u 5u 

io u IOU 10 u 5u 5u 5u 

10 u IO u 10 u 5u 5u 5u 

10 u IO u 10 u 5u 5u 5u 

0.097 J 0.099 J 0.099 J 5u 5u 5u 

IO u IO u 10 u 5u 5u 5u 

10 u IO u 10 u 5u 5u 5u 

IO u 10 u IO u 5u 5u 5u 

1.3 u 1.2 u I.2 u 5u 5u 5u 
.$;.’ 
‘42. 

10 u 10 u 10 u 5u 5u 5u c I. 
49 u 5OU 52 U 10 u 10 u 10 u ‘, 

0.1 u 0.099 u 0.096 u 5u 5u 5u ‘.‘, 

IO u I6 u 10 u 5u 5u 5u \+ 

0.26 u 0.25 U 0.24 U 5u 5u 5u ‘a:,. 3. 

AROCLOR-1221 0.25 U 0.24 U 0.26 u 2u 2u 2u 

AROCLOR-1232 0.25 U 0.24 U 0.26 U IU IU IU 

AROCLOR-1242 0.25 U 0.24 U 0.26 U IU iu IU 

AROCLOR-1246 0.25 U ‘0.24 U 0.26 U IU IU IU 

AROCLOR-j254 0.25 U 0.24 U 0.26 U IU 1U IU 

1u 1u IU 1 AROCLOR-1260 I 0.25 U I 0.24 U I 0.26 U 



. ,:. 

PARRIS ISLAND 

BACKGROUND UNFILTERED SURFACE WATFR - ANALYTICAL DATABASE 

SAMPLE NUMBER: PAI-0%SW-88 PAI-OI-SW-06 PAI-0%SW-07 PAI-IO-SW-016-01 PAI-IO-SW-01781 PAI-IO-SW-018-01 

COLLECTION DATE: 08n7t98 85127t98 05127198 09110198 09tlO198 08tlOt88 tt 

LOCATION: PAI-ol-SW-85 PAI-OI-SW-08 PAI-o1-sw-o7 PAI-OI-SW-016 PAl-81~SW-017 PAI-0%SW-018 

L 
PESTlCIDEStPCBs &g/L) 

BETA-BHC 0.025 U 0.024 U 0.026 U 0.05 u 0.05 u 0.05 u 

DELTA-BHC 0.025 U 0.024 u 0.026 U ‘0.0s u 0.05 u 0.05 u 

DIELDRIN 0.05 u 0.049 u 0.051 u 0.1 u 0.1 u 0.1 u 

ENDOSULFAN I 0.025 u 0.024 U 0.026 U 0.05 u 0.05 u 0.05 u 

ENDOSULFAN II 0.05 u 0.049 u 0.051 u 0.1 u 0.1 u 0.1 u ’ 

ENDOSULFAN SULFATE .0.05 u . 0.049 u 0.051 u 0.1 u 0.1 U . ., 0.1 u 

ENDRIN 0.05 u 0.049 u 0.051 u 0.1 u 0.1 u 0.1 u 

ENDRIN ALDEHYDE 0.05 il 0.049 u 0.051 u 0.1 u 0.1 u 0.1 u 

ENDRIN KETONE 0.1 u 0.1 u 0.1 u 

GAMMA-BHC (LINDANE) 0.025 U 0.024 U 0.026 U 0.05 u 0.05 u 0.05 u 

GAMMA-CHLORDANE 0.025 U 0.024. U 0.026 u 0.05 u 0.05 u 0.05 u 

HEPTAdHLOR .0.025 U 0.024 U 0.026 U 0.05 u 0.05 u 0.05 u 

HEPTACHLOR EPOXIDE 0.025 U 0.024 U 0.026 U 0.05 u 0.05 u 0.05 u 

METHOXYCHLOR 0.25 U 0.24 U 0.26 U 0.5 u 0.5 u 0.5 u 

TOXAPHENE 0.5 u 0.49 u 0.51 u 5u 5u 5u 

INORGANICS (l&.dL) 

ALUMINUM 172 U 316 U 160 U 966 1490 6560 

ANTIMONY 1.8 u 1.7 u I.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 IJ - 0.2 u 0.2 u 0.4 u 0.6 u 0.8 U 

CADMIUM 0.3 u 0.3 u 0.3 u 2. u: 2u 2u 

CALCIUM 249000 241060 244000 392000 393000 392000 

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 2.0 u 3.2 U 3.6 U 4.7 4.7 6.7 

CYANIDE IO u 10 u 10 u 20 u 20 u 29 u 

IRON 16.6 U 246 33.2 U 564 665 4530 / 

* 

,> > ) 
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PARRIS ISLAND 

BACKGROUND UNFILTERED SURFACE WATFR - ANALYTICAL DATABASE 

SAMPLE NUMBER: PAI-OlSW-05 

COLLECTION DATE: 05R7l98 
LOCATION: PAI-OISW-06 

PAl-Ol-SW-06 
05/27/9ci 
PAI-Ol-SW-06 

PAI-OI-SW-07 
0!%7/98 
PAI-OI-SW-07 

PAI-IO-SW-Ol6-01 
09/10/98 
PAI-Ol-SW-016 

PAI-IO-SW-017-01 
09HOi98 
PAI-0%SW-017 

PAI-IO-SW-016-01 
09/10/96 II 
PAI-OI-SW-018 

INORGANICS (pg/L) 
J 

LEAD 1u 1u IU 11u 11 u 11 u 

MAGNESIUM 703000 883000 1230000 1230000 1230009 

MANGANESE 8.1 U 21.9 3.2 U 17.8 27.3 88.8 

MERCURY 0.1 u 0.1 u 0.1 u 0.2 ti 0.2 u 0.2 u 

NICKEL IU IU IU 4.4 u 4.4 u 4.4 u 

POTASSIUM 477000 304009 414000 405000 

SELENIUM 1.7 u 1.7 u 1.7 u 7u 7u 7u 

SILVER 0.8 U 0.8 U 0.8 U 88 u 88U 86U 
SODIUM 8280000 8080000 10100900 10109000 101clOOo0 ,) 

';I 

THALLIUM 1.8 U 1.8 U 1.8U 18 U 18 U 18 U 

VANADIUM 0.5 u 0.51 u 1.8 U 13.9 13.8 25.9 ‘, 

ZINC 5.5 u 5.9 u 3.8 U 11.9 4.3 u 10.3 / 

MISCELLANEOUS PARAMETERS @g/L) ..A 

HARDNESS as CaC03 3520 3400 3420 8300 8300 8300 

SALINITY (PSU) 24.8 J 24.5 J 

TOTAL ORGANIC CARBON 8.8 5u 5u 3.8 2.4 2.8 



PARRIS ISLAND 

BACKGROUND FILTERED SURFACE WATEP - ANALYTICAL DATABASE 

SAMPLE NUMBER: PAI-OI-SW-05-F 
COLLECTION DATE: 05127198 

LOCATION: PAI-01-SW-05 

PAI-OI-SW-%-F PAI-OI-SW-07-F PAI-IO-SW-016-01-F PAI-IO-SW-Ol7-01-F PAI-IO-SW-O18-01-F 
_ 05127198 05127198 09/10/98 09/10/98 09/10/98 II 

PAI-Ol-SW-06 PAI-OI-SW-07 PAI-IO-SW-016 PAI-IO-SW-017 PAI-IO-SW-018 

INORGANICS (p@L) 
ALUMINUM 57.5 u 80.6 u 99.4 u 22 u 22U 22 u 
ANTIMONY 1.8 U 1.7 u 1.7 u 19u 19 u 19 u 
ARSENIC 2u 2u 2u 4.5 u 4.5 u 5.3 
BARIUM 233 234 233 20.3 24.3 23.9 
BERYLLIUM 0.2 u 0.2 u 0.2 u 0.5 u 0.8 U . 0.8 U 
CADMIUM 0.3 u 0.3 u 0.3 u PU 2u 2u 
CALCIUM 249000 254000 255000 382000 396ooo 398000 
CHROMIUM 0.7 u 0.7 u 0.7 u 20.7 17.1 21.7 
COBALT 0.6 U 0.6 U 0.8 U 3.3 u 3.3 u 3.7 u 
COPPER 2.6 U 55.9 u 4.7 u 2.8 U 2.6 U 5.1 
IRON 18.6 u 16.8 u 16.8 u 8U 8U 22 

11 u 11 u LEAD 10.3 5u 5u 11u 
c MAGNESIUM 697000 709009 708000 1210009 1210090 1220000 

3-------- MANGANESE MERCURY 0.4 0.1 u IJ 5.3 0.1 u u 0.1 1.6 u u 0.2 13.1 u 

18.5 20.1 

0.2 u 0.2 u 

NICKEL IU IU IU 4.4 u 4.4 u 4.4 u 

POTASSIUM 473000 492wo 478000 396000 418000 415009 

SELENlU?vj 1.7 u 1.7 u 1.7 u 7u 7u 7u 

s&VER 0.6 U 0.8 U 0.8 U 86 u 88 u 88 u 

SODIUM 815OOOD 6110000 5780000 9850000 101OOOOO 

THALLIUM 1.6 U 1.8 U 1.6 U 18 U 18 U 18 U 

VANADIUM 0.5 u 0.5 u 0.5 u 13.8. 15.5 13.9 

ZINC 58.6 86.7 45.7 4.1 u 4.1 u 4.1 u 







site 01 
summary of analytical results 

sediment 

order 01 02 03 04 05 06 07 08 09 IO 11 
bcatlon JONNET PAI-OI-SD-01 JONNET JONNET JONNET JONNET JONNET JONNET PAI-OI-SD-02 PAI-OI-SD-02 PAI-OI-SD-03 
matrix SD SD SD SD SD SD SD SD SD SD SD 
nsampla PAI-01.SD-WI PAI-OI-SWI-01 PAI-01.SW13 PAI-OI-SD-013.D PAI-OI-SD-014 PAI-OI-SD-015 PAI-OI-SWIG PAI-Ol-SW17 PAI-OI-SW2-01 PAI-OI-SW2-02 PAI-Ol-SW3-01 

Sample PAl.Ol.SD-OOI PAI-OI-SD-OO1-01 PAI-OI-SW13 PAI-OI-SD-013.D PAI-Ol-SD-014 PAI-OI-SD-015 PAI-01.SD-016 PAl-Ol-SW17 PAI-OI-SD-OO2-01 PAI-Ol-SD-OO2-02 PAI-OI-SD-OO3-01 
sampIt_dat 21.Apr.99 IO-Jun-98 21.Apr.99 21.Apr.99 21Apr.99 II-Apr-99 21.Apr.99 21.Apr.99 1&Jun-98 ICSep-98 IO-Jun-98 
SOII c-01 ’ c-02 c-03 CO4 c-05 C-06 c-07 c-08 c-09 c-10 c-1 1 

2-CHLORONAPHTHALENE 1200u 450U 520 u 850 U 650 u 
2-CHLOROPHENOL 1200u 450U 520 u 850U 65OU 
2.METHYLNAPHTHALENE 12oou 450U 520 U 850 U 85otJ 
BMETHYLPHENOL 1200u 45oU 520 u 850 U 6tiOU 
2-NITROANILINE WOOU 2200 u 26oou 850 u 33ODU 
2-NITROPHENOL 1200 u 450U 520 u 850 u 65OU 
3,3’-DICHLOROBENZIDINE 24oou BODU 1000U 850 u 13OOU 
SNITROANILINE 6OOOU 2200 u 26oou 850 u 33WU 
4,6-DINlTRO-2.METHYLPHENOL 6WOU 2200 u 26oou 1700 u 33OOU 
4.BROMOPHENYL PHENYL ETHER 1200u 45OU 520 u 850 u 65OU 
4.CHLORM-METHYLPHENOL 1200u 9OOU 1ooou 850U 1303u 
+CHLOROANILINE 1200 u SWU 1ooou 850 u 13oou 
4.CHLOROPHENYL PHENYL ETHER 12oou 450 u 520 u 850 U 65OU 
4.METHYLPHENOL 1200u 450U 520 u 850 u 65OU 
4.NITROANILINE 6OOOU 2200u 2600u 850 .U 33oou , 
CNITROPHENOL WOOU 2200 u 2600u 1700 u 3300U 
ACENAPHTHENE 12aou !%OU 310 u 320 UJ 230 u 260U 140 u 73oou 13OOU 850 U IWOU 
ACENAPHTHYLENE 12OOU 280 u 150 u 160 UJ 120 u 130 u 71 u 3600U 380 J 850 u 810 U 
ANTHRACENE 770 11 u 6.2 u 6.5 UJ 4.7 u 5.2 U 2.8 U 540 47 85OU 240 

SENZO(A)ANTHRACENE BENZO(A)PYRENE 
1200 13 J I5 u 16 UJ I2 u 13 u 7.1 u 2200 250 850 U 730 

/$ 980 22 J 15 u 16 UJ 12 u 7.8 J 7.1 u .I700 260 850 U 770 

I BENZO(B)FLUORANTHENE 940 
4.7 

BENZO(G,H,I)PERYLENE 850 45U 22 6.2 25 U U 6.5 26 UJ UJ IS u u 21 10 u 2.8 II 
U 1800 270 850 U 720 
u 990 160 850 U 440 

BENZO(K)FLUORANTHENE 410 6.7 J 6.2 u 6.5 UJ 4.7 u 3.1 J 2.8 U 850 84 850 U 240 
BiS(2-CHLOROETHOXY)METHANE 12oou \. 45ou 520 u 850 U 65OU 
BlS(2-CHLOROETHYL)ETHER 1200u 45oU 520 U 850 U 85oU 
BlS(2-ETHYLHEXYL)PHTHAlATE 12oou 45OU 520 u 850 u 65ot.l. 
BUTYLBENZYL PHTHALATE 12oou 450 u 520 u. 850 U 650 u 
CARBAZOLE 12oou 45oU 580 850 U’ 270 J 
CHRYSENE 1100 40 15 u 16 UJ 12 u 13 u 7.1 u 2300 370 850 U loo0 
DI-N-BWL PHTHALATE -. 12oou 450 u 520 u 850 U 65otJ 
DCN-OClYL PHTHALATE 1200u 450U 520 u 850 U 65OtJ 
DlBENZO(A,H)ANTHRACENE 480U 110 u 25 U 28 UJ 19 u 21 u 11 u 1600 PM) u 850 U 320 u 
DIBENZOFURAN 12oou 45OU 520 U 850 U 65OU 
DlEtHYL PHTHALATE 1200 u 450U 520 U 850 U 650 u 
DIMETHYL PHTHAIATE 12oou 45OU 520 u 850 U 65OU 
FLUORANTHENE 3200 Y 15 u 16 UJ 12 u 25 7.1 u 6600 590 850 U 1500 
FLUORENE 590 u 56U 31 u 32 UJ 23 U 28 U 14 u 730 u 130 u 850 U 160 J 
HEXACHLOROBENZENE 12oou 450 u 520 U . . 850 U 65OtJ 
HEXACHLOROBUTADIENE 12oou 450U 520 u 850 U 650 U 
HEXACHLOROCYCLOPENTADIENE 1200 u 450 u 520 U 850 U 65OU 
HEXACHLOROETHANE 1200 u 450U 520 u 850 U 650 u 
INDENO(l.2,XD)PYRENE 620 17cJ 15 u 16 UJ I2 u 13 u 7.1’ u IIW 170 850 U 480 
ISOPHORONE 1200 u 450 u 520 u 85OU. 650 u 
N-NITROSO-Dl-N-PROPYLAMINE 1200 u 450U 520 U 850 U 65OU 
N-NITROSODIPHENYLAMINE 12oou 45ot.i 520 u 850 U 650 u 
NAPHTHALENE 12oou 280 U 150 u 160 UJ 120 u 130 u 71 u 36oou 660U 850 U 810 U 

fmmsdOl_res.dbf 
from sdol~res.xls 

- 



site 01 
summaty of analytical mtns 

sediment 

PAI-OI-SW3-01 

frum sdOl_ras.dbf 
from sdolJes.xls 

e/27/997:57 AM 



site 01 
summaly of analytical results 

sediment 

order 01 02 03 04 05 08 07 08 09 IO II 

locath JONNET PAI-OI-SW1 JONNET JONNET JONNET JONNET JONNET JONNET PAI-OI-SW2 PAI-OI-SW2 PAI-OI-SD-03 

matrix SD SD SD SD SD SD SD SD SD SD SD 

nsample PAf-01.SD-001 PAMI-SWI-OI PAI-Ol-SWI3 PAI-OI-SD-013Q PAI-OI-SW14 PAI-0%SD-015 PAI-OI-SW18 PAI-OI-SW17 PAI-OI-SD-02-01 PAI-OI-SW2-02 PAI-OI-SD-03-01 

sample PAI-Ol-SD-tWl PAI-Ol-SD-OOIQI PAI-OI-SW13 PAI-OI-SWl3-D PAI-OI-SW14 PAI-OI-SW15 PAI-OI-SW18 PAI-OI-SW17 PAI-01-SD-OO2-01 PAlQl-SD-OO2-02 PAI-OI-SD-OO3-01 

sample-dat 21.Apr-99 Khlun-98 21.Apr-g8 21Apr.99 21.Apr.g8 21Apr.99 21.Apr-gg 21-Apr.99 IO-Jut’@8 14-Sepg8 IO-JuIl-9s 

S0l-t c-01 c-02 c-03 CO4 c 05 C-08 c 07 c-08 c-09 c-10 C-II 
CYANIDE 0.45 u IU 0.78 U 
IRON 23100 20700 23500 181W 204oo 5500 7990 5740 24000 10500 
LEAD 88.5 24.4 28 13.8 18.2 6.8 18.5 48.5 14.2 J 138 
MAGNESIUM 8740 8820 8080 4970 5750 2ow 2170 1480 5880 2050 
MANGANESE 134 178 204 88.3 189 34.2 59.8 45.3 170 82.3 
MERCURY 0.18 0.19 u 0.17 u 0.14 u 0.13 U 0.07 u 0.08 u 0.19 u 0.1 u 0.11 u ----L---P- 
NICKEL 7.9 6.5 8.4 4.5 8.3 I.5 2.4 2.1 11.3 u 4.3 
POTASSIUM 4020 3880 5070 2880 3240 1210 1200 946 3220 1350 
SELENIUM 1.3 u 1.8 U 1.7 u 0.58 u I.3 U 0.89 U 0.53 u 0.28 U 0.78 U 0.45 u 
SILVER 0.39 u 0.12 u 0.12 u 0.17 u 0.11 u 0.08 u 0.08 u 0.09 u 1.1 u 0.31 
SODIUM 23500 22000 29100 18800 19800 8430 7880 8040 15500 8070 

THALLlUM 1.1 u 1.3 0.83 U o.e9 u 0.53~ u 0.51 U 0.39 u 0.4 u 0.49 u 
VANADIUM I 42.3 48.1 55.2 29.2 4.0 12.7 14.4 11.4 47.8 20.4 
ZINC 97.8 39.5 45.7 28.9 37.9 11.7 20.1 29.7 43.2 88 

AVS/SEM Inorganica (umole/g) 
o.ooo8 u 

NICKEL 

TOTAL ORGANIC CARBON 6) 

from sdOl_res.dbf 
from sdOl~reS.XlS 



sneeoi 
summary of analytical results 

sediment 

order II2 II3 114 118 I16 II7 I 

IPAI-01.SD-03 IPAI-01.SD-04 IPAI-01.~~-09 IPA 

I math 
nsample I 

SD 
I 
SD 

PAl-01.SW501-D PAI-o~-SD-M-OI 
sample 
sample dat 
SOli 

PAI-OI-SD-CKGol-D PACOI-SD-oo4-01 PAI-OI-SD 
lo-Jun-99 lO-Jun-99 lo-Jun-98 
c-12 c-13 c-14 

lo-Jun-98 IO-Jun-98 IWUrl-99 
c-15 c-18 

I 
c-17 

I I5 U I I1 u I 20 u 
ITOTAL\ 15 II 

I I5 U I II u I 20 u 
PENTANONE 15 II 4, II 9n ,I 

I IS u I 7u 
. . - *.- 19 U 7 II 

I 

BROMODlCHLOROMETHAt 
BROMOFORM I 15 
BROMOMFTHAN- 

7u I 8U 
20U I IS u I 7u 8U 

7u I 8U 
I 1,. .* - 1. - 

11 u 20 u 
JE I 15 u” II u 

-Ll 11 u 20U I IS u 
IE 

I 
I5 U 11 u 2oU 

:IDE IO J 15 ,* I 

I5 U II u 
15 u II u 20 u I IS u 

I 1J ” BU .” ” 19 u i:: 8U 
2otJ I IS u 7u 8U 

7 II I\ II 

CHLOROETHANE 15 u IIU 20 u 
CHLOROFORM 15 u 11 u 20 u 
CHLOROMETHANE 15 u II u 20 u 
CIS-I$-DICHLOROPROPENE 15 u 11 u 20 u 
DIBROMOCHLOR< 20U ii ii 
ETHYLBEN7=“= 

;; 
“1 
8U 

20U 19 u 
METHYLENI 

7u 8U 
20U IS u 

STYRENE 
7u 8U 

20 u IS u 
TETRACHLOROETHENE 

7u 8U 
2otJ IS u 

TOLUEt ‘- 
7u 8U 

r . 

IMETHANE 15 u II u 
.bl.L I5 U 11 u 
ECHLORIDE 15 u 11 u 

15 u 11 u 
15 u II u 

vt 8 .J 8J 75 I ~~ I9 u I 

from sdOl_res.dbf 
from sdOl_res.xls 
S/27/997:57 AM 5~48 



c-24 



from sdOl_ras.dbf 
from sdOI_res.xls 
e/27/997:57 AM 

SW 

summary of analytical results 
sediment 

order 
tocation 
lnatrl% 

I nsample 
sample 

I2 I3 
PAI-01.SW3 PAI-Ol-SD-04 
SD SD 

I4 
PAI-01.SD-09 
SD 

18 
PAI-OI-SD-10 
SD 

18 
PAI-OI-SD-II 
an 

17 
PAI-OI-SD-12 
m 

[sample dat 
SOII 

NIlROSENZENE 
PENTACHLOROPHENOL 
PHEU’ - - ‘--- ‘- 
PHENI 

I 

PAI-OI-SW3-OI.Q 

I 

PAt.OI.SQ-f&$.01 

PAI-01.SD-OO3-01-D PAI-OI-SD-OO4-01 I 

PAI.01.SD.fw.rll h&~l.~n~n~~ I&w@, I. fir I::, n* en ~m -4 1 

PAI-OI-SD-I 
_- -. . ,,. “. VI .“-“, I CIlYI-vv-I IVI l-#-uvI-uu-I‘v, 

1 IO-Jufl-99 IloJlm-98 
X9.01 PAI-OI-SWIO-OI PA1~1-SW11-01 PAI-OI-SD-012.01 

lOJun-98 IO-Jun.98 IO-Jun.98 
c-12 

IO-Jun.99 
c I3 

I 
c-14 

780 U I !%ou c-15 
1 970 u 

c-18 
I 840u 

c-17 

39wu I 2900u 1 
I 46ou 1 470 u 

49OOU- 1 42WU I 2300u 1 2400 U 
RN I IlKtNt 

(-%&;HENOL 

Pastfclda 

ii 
I I I I 

510 S4J I I 
I 

120u 42 U 240 88 780 U I 58ou 970 u 

SIPCBS (ugmg) 1 I 
840u 

I 460u 470 u 

1 I 78 u I 44 II I I ^. 1 

I 290 I 25J ~1 81 

I ! 

17 u 

! 190 ! 70 1 

3.9 u 7.4 u 4.9 u 
CYLORDANE 

IC 3.9 u 7.4 u 4.9 u 
” --‘NE 3.9 u 7.4 w/4 

k 
U I 52 

I ! 
I 

20U 15 u 24 U 1 1 I MU I I5 
1 20U 15 
I .r 

IC I 3.9 u I 7.4 u 1 4 
7.8 U I5 U 9.8 u 

iULFAN I 
I 

I 
I I 

3.9 u I 7.4 U I 4QII 

INY 
C 

I 2.2 u I 0.e 
4.8 I 1.2 I I 1 

IUM I 25.8 I 8.8 I 28.8 I 34.4 I 7.1 46 4 *. ..^ . . . 
10.8 

I ..” I .I I 
I I 7% 

I 

I 1% 
I U.61 0.19 

105 12.7 I 7.8 5.5 

7of8 



site 01 
summary of analytical results 

sediment 

order 12 13 34 15 16 17 

location PAW-SD-03 PAI-OI-SD-04 PAI-OI-SD-09 PAI-OI-SD-IO PAI-Ol-SD-II PAI-Ol-SD-12 

matrix SD SD SD SD SD SD 
warn& PAI-OI-SD-O3-01-D PAW-SD-0401 PAI-Ot-W-09-01 PAW-SDlO-01 PAW-SD-II-01 PAI-OI-SDl2-01 
sample 
sample-&t 
Wli 

CYANIDE 
u3m.m 

PAM-W-003-01-D PAI-Ol-SD-OO4-Ol PAI-OI-SD-009-01 PAI-Ol-SD-OIO-01 PAW-SD-OII-OI PAI-Ol-SDOl2-01 
10-Jun-98 IO-Jun-98 IO-Jun-98 IO-Jun-98 IO-Jun-Q8 l&Jun-98 
c-12 , C-13 c-14 c 15 c-16 c-17 

I 1.2 u 1 0.78 U I 1.2 u I 1.1 u 1 0.8 U 1 0.58 u 
19.4M I wm-l IAMfl Oavwln I 1c7fi I .+(Lwt 

Ill”, .---- L1 I- 

LEAtJ I ,..I ,I... a 19.1 -_. L” -. IQ4 2 ,“.” I 

ZCII I.. MAGNb I - I ‘=o 4080 5 180 I Il;“o 597 
MANGAI b”L 1 --. . .-.I 84.5 L-. “m 3 12.3 
MERCUI ” I nc.* II 1 0.22 u 0.67 0.28 U 0.15 u 
NICKEL 5.1 I 2 

997 

6.9 70 , .w 1.4 0.75 u 
POTASSlUhi 1720 2860 I 3340 665 331 
SELENll ‘- - 46U 0.38 u 0.52 u 1 0.47 u 0.27 U 0.3 u 
SILVER 0.41 0.1 I’ 34 1 C.f5 u 0.09 u 0.09 u 

.,I.... e-0 .-^^A SODIUN 4260 2620 

THALLll 38U 0.39 U 
VANADIUM I 23.6 I 12.6 1 37.1 I 48.3 _I I 9.2 4.3 
ZINC. 123 23.” 9 I I 134 . .-- I I 39.6 16.2 10.5 , 

Mlsceltanaous Paramatara (mgncP) 
1 ACID VOLATILE SULFIDE (UmoWGj I 

I 
! I I I 

CYANIDE I 
! 
I I I I 

PH 1 7.3 NONE 1 7.7 NONE 1 7 NONE 1 7.1 NONE 1 7.6 NONE 1 7.1 NONE 
~--.. _- _.... - -.---.. 
TOTAL ORGANIC CARBON I 

I 
I 

I 
I 

I 
I I I 

TOTAL QRGANIC CARBON (%) 4.3 % I 2.3 % I 3.8 % I 4.2 % 1.5 % 1.4% 

from sdOl_res.dbf 
rrom sao~~res.x~s 
Q/27/997:57 AM 8ot8 

‘\ ‘I 





groundwater 

from gwOl_res.dbf 
fi-omgwOl~res.xis 
9/27lQQ7:53AM lofl8 



she 01 
summary of analytical results 

groundwater 

order 
lO&Oll 
matrix 
nsample 
sample 
sacode 
sample-dat 
SOlt 

TETRACHLOROETHENE 
TOLUENE 
TRANS-l&DICHLOROPROPENE 
TRANS-1.dDICHLORO-2-BUTENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 
XYLENES. TOTAL 

01 02 03 04 05 06 07 08 09 

PAI-OI-MW-OYS) PAI-Ol-MW-O5(S) PAI-OI-MW-%(D) PAIOI-MW-O8(D) PAI-Ol-MW-O7(S) PAIOl-MW-O7(S) PAI-01~MW-O8(D) PAI-OI-MW-O8(D) PAI-ol-MW-O9(S) 

GW GW GW GW GW GW GW GW GW 
PA1-01-GW-fJ8-lI1 PAIQI-GWQSOI-F PAI-QI-GW-08-01 PAI-OI-GWo6-01-F PAI-OI-GW-07-01 PAI-OI-GWO7-01-F PAI-OI-GW-08-01 PAI-OI-GW-O8-01-F PAI-OI-GW-0401 
PAI-OI-GW-OO8-01 PAI-Q1-GW-QQ8-O1.F PAI-QI-GW-OO8-01 PAI-OI-GW-OO8-01-F PAI-01-GW-OQ7-01 PAI-Ol-GW-OOFOI-F PAI-OI-GWOO8-01 PAI-Ol-GW-OO8-01-F PAI+%GW-OO9-tIl 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 

27-Jun-98 27-Jun-98 27-Jun-98 27-Jun-98 18-Jun-Q8 16Jun-98 18-Jun-Q8 15Jun-98 29Jun-98 

c-01 c-02 c-03 C-94 c 05 c 06 c-07 c-08 c 09 

IU IU IU IU IU 

IU IV 2 IU IU 

IU IU IU 1u 1u 

IU IU IV 1u 1u 

0.3 u 0.3 u 0.3 u 0.3 u 0.3 u 

IU IU IU IU I 2 

from gwOl_res.dbf 
from gv&l~res.xls 



site 01 
summary of analytical results 

groundwater 

from QwOl-ras.dbf 
from QwOl-res.xls 
Q/27/997:53 AM 3of18 
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site 01 
summary of analyliil results 

gmundwater 

NORMAL 

f 

PaatlcldeslFCBa @g/L) 
4&DDD 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 

4&DDE 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 

4.4’-DDT 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 

ALDRIN 0.052 u 0.052 u 0.05 u 0.05 u 0.052 u 

ALPHA-BHC 0.052 U 0.052 u 0.05 u 0.05 u 0.052 u 

ALPHA-CHLORDANE 0.052 u 0.052 u 0.05 u 0.05 u 0.052 u 

AROCLOR-1018 1u IU IU IU 1u 

AROCLOR-1221 2.1 u 2.1 u 2u 2u 2.1 u 

AROCLOR-1232 1u i IU 1u IU 1u 

AROCLOR-1242 IU IU IU IU IU 

AROCLOR-1248 1u IU 1U IU 1U 

AROCLOR-1254 IU IU 1u IU 

from gwOl_ras.dbf 
from gwlJus.xls 
9i27lQQ7f -* 

1 
/’ ,i 



site 01 
summary of analytical results 

groundwater 

ALUMINUM 22 u 22 u 23.3 22 
ANTIMONY 19 u I9 u 19 u 19 
ARSENIC 2.6 2.6 1.1 u 1.1 u 
BARIUM 182 461 112 388 

1 0.2. u I 0.3 I 
zu 2u 

!U 27 u 27 u 91 27 u 22.u 
IU 12 u 12 u 12 Y 12 u 19u . 

2.2 u 2.2 u 2.2 u 2.2 u 4.4 
1030 1266 804 941 163 

0.2 u I 0.2 0.3 u 0.3 u 0.3 u 0.4u 0.7 
zu 2u 1.4 u I I? 1-A II IA II 3 II _ . ..- . 

243Gx 24lMw) 211666 216Gx I 
16&6 

I 1169w I 19lcsm 186666 4& 
10.6 9.8 9.4 6.9 . 6.4 I 6.4 U 6.4 U 12.3 16.4 

3.3 u 3.3 u 3.3 u 3.2 IU 2.9 UJ 2.9 UJ 2.9 UJ 2.9 UJ 3.3 u 
7.6 2.6 U 2.6 U B.3 2.1 u 2.1 u 21 -. u 2.1 u 2.6 U 

10 u IO u I 26 u 20 U IO u 
3720 3540 12796 13366 269 292 1I 1770 816 7196 
12.2 6.8 2.6 1 I 20% J 5.7 J 1.2 J 0 I.9 J 34.7 

64looO 629ooo 49llMcl 4894m I 73% .--loo 745W6 4L- Bmoo 118699CI 
1326 1300 208 2 IV 1 46.3 J 45.1 J 101 J 93.3 J 96.6 U 

0.2 u 0.23 0.2 u 0.2 !U I 0.2 UJ ..- -_ tl7 u.l -.- -- 0 2 11.1 07 I -.- -- -.- JJ 0.2 u 
4.4 u 4.4 u 4.4 u 4.4 u 3.6 UJ 3.6 UJ 3.6 UJ 3.6 UJ 4.4 u 

3o8ooo 1586w 1586W 238666 252W9 1439c6 147ooo 471m 

4.5 u 4.5 u 4.5 u 4.5 u 18 UJ 4.5 UJ I.8 UJ 1.8 UJ 9u 

CALCIUM 

CHROMIUM 
COBALT 

COPPER 
CYANIDE 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 

THALLIUM 1ou 20 u 10 u 10 u 10 UJ IO UJ 2 UJ 3.1 J 10 u 
Tllrl I , 

from gwOI/as.d8f 
fmm gwWJas.xls 
9/27/987:53 AM 5ofI8 
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site 01 
summary of analytical results 

order 01 02 03 04 OS 8s 07 08 09 

location PAI-OI-MW-O5(S) PAI-OI-MW-OYS) PAI-OI-MW-O6(D) PAI-OI-MW-O6(D) PAI-OI-MW-O7(S) PAI-Ol-MW-O7(S) PAI-OI-MW-O8(D) PAI-OI-MW-O8(D) PAI-OI-MW-O9@) 

matrix GW GW GW GW GW GW GW GW GW 

nsample PAI-01-GW-05-01 PAI-OI-GW-O5-01-F PAI-OI-GW-06-01 PAI-01-GW06-01-F PAI-OI-GW-07-01 PAI-OI-GW-O7-61-F PAI-OI-GW-08-01 PAI-OI-GWX@-Ol-F PAI-OI-GW-09-01 

sample PAl.Ol-GW-005-01 PAI-OI-GW-OO5-01-F PAI-OI-GW-OO6-01 PAI-OI-GW-OO6-01-F PAI-OI-G’tK~l7-01 PAI-OI-GW-OO7-01-F PAI-OI-GWM)8-01 PAI-OI-GW-OOE-OI-F PAI-Ol-GW-00901 
sauxle~ NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 

Sam& dat 27Jun-98 27-Jun-98 27Juw96 27-Jun-96 ’ 16-Jun-98 16Jun-98 16Jun-99 16-Jun-98 29Jun-98 

tow .’ c-01 c-02 c-03 c_o4 C-OS C-06 c-07 C-ES t 09 

VANADIUM I 5.1 I 4.2 I 5.4 I 4.4 I 7.5 u I 9u I 6.3 U I 6.2 U I 32.6 

ZINC 16.9 56.4 11.6 112 7.9 17.5 9.7 16.7 11.7 I 
Miscellaneous Parameters (man) 

CHLORIDE 13000 7900 13ow 7400 2ww 

FLUORIDE 20U 26U 17 11 37 

HARDNESS as CaC03 3300 2760 4ow 2400 6300 

HEXAVALENT CHROMIUM 0.005 u 
NITRATE/NITRITE. AS NITROGEN 0.04 0.05 0.02 u 0.01 u 0.04 

~pppp-- llal 1500 3863 5405 53 

SULFIDE 
TOTAL DISSOLVED SOLIDS 216W J 13OWJ 19000 12000 3!XOOJ 

TOTAL ORGANIC CARBON 8.2 4 17 9.2 45 

TOTAL SUSPENDED SOLIDS 75 J 49 J 92 88 42 J 



‘, 
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site 01 
summaty of analytical results 

groundwater 

order 
@cation 
matrix 
nsarnpla 

=mPfa 
sauxle 
sample-da! 
SOlt 

TETRACHLOROETHENE 
TOLUENE 
TRANS1.SOICHLOROPROPENE 
TRANS-l,CDICHLORO-WUTENE 
TRICHLOROETHENE 
TRlCHlrOROFLUOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 

XYLENES. TOTAL 
Semtvofatlle Organica (I&) 

1.2,4,5-TETRACHLOROBENZENE 
1,P.CTRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1.3,8-TRINITROBENZENE 
1,5DjCHLOROBENZENE 
1.3-DINITROBENZENE 
I&DICHLOROBENZENE 
1,4-NAPHTHOPUINONE 
I-NAPHTHYLAMINE 
Z,Z’-OXYBlS(l-CHLOROPROPANE) 
2,3,4,6-TETRACHLOROPHENOL 
2,4,5TRICHLORGPHENOL 
2.4,6-TRICHLOROPHENOL 
P&DICHLOROPHENOL 
2.dDIMElHYLPHENOL 
2,CDINITROPHENOL 

Z&DINlTROTOLUENE 
Z.&DICHLOROPHENOL 
Z,&DINITROTOLUENE 
2-ACETYLAMINOFLUORENE 
BCHLORONAPHTHALENE 
Z-CHLOROPHENOL 
2-METHYLNAF’HTHALENE 
2-METHYLF’HENOL 
Z-NAPHTHYLAMINE 
2-NITROANILINE 
2-NITROPHENOL 
ZPICOLINE 
2-TOLUIDINE 
3,3’DICHLOROBENZIDINE 

3.3’~DIMETHYLBENZIDINE 
3.METHYLCHOlANTHRENE 
SNITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 

4-AMINOBIPHENYL 
4-BROMOPHENYL PHENYL ETHER 

10 II ~~I-MwI~(D) 13 14 15 
PAI-OI-MWa(S) PAI-~I-M-IO(D) PAI-OI-MW-II(S) PAI-OI-Mb-II(S) PAI-OI-M’A-II(S) :I-01.MW-I i(s) &I-MW-12(D) ~IOI-MWlZ(D) 
GW GW GW GW GW GW GW GW GW 
PAI-OI-GW-0901-F PAI-OI-GW-10.01 PAI-Ol-Gw-10.01-F PAI-OI-GW-II-01 PAlal-GW-11-01-D PAI-0%GW-11-01-F PAI-OI-GW-11-01-F-D PAI-OI-GW-12-01 PAI-OI-GW12-01-F 
PAI-OI-GW-OO9.01-F PAI-OI-0W-010-01 PAI-OI-GW-O10-01-F PAI-OI-GW-Ol1-01 PAI-OI-GW-OII-OID PAI-OI-GW-OII-OI-F PAl-Ol-GW-011-01DF PAI-OI-GW-ol2-01 PAI-OI-GW-O12-01-F 
NORMAL NORMAL NORMAL DUP DUP DUP DUP NORMAL NORMAL 
29Jun-98 lFJun-98 1 I-Jun-98 29Jun-98 24Jun-98 29Jun-98 29-Jun-98 29Jun-98 29Jun-98 
t 10 C-11 c-12 c 13 c-14 C-15 C-18 Cl? c 18 

IU IU IU 1u 
0.5 J IU IU IU 
IU IU IU IU 
5u 
IU IU IU IU 
1u 
IU 
IU 0.3 u 0.3 u 0.3 u 
1.4 IU IU IU 

10 u 
5u 6U 6U 5u 
5u 8U 6U 5U 
10 u 
5u \ 6U 6U 5u 
10 u 
5U 6U 6U 5.u 
10 u 
10 u 
5u 6U 6U 5U 
10 u 
5u 6U 6U 5u 
5u 6U 6U 5u 
5U 6U 6U SU 
25 6U 6U 5u 

10 u 12 u 11 u 10 u 
5u 6U 6U 5u 
10 u 
5u 5u 6U JU 
10 u 
5U 6U 6U 5u 
5u 6U 6U 5u 

7 6U 8U JU 
IJ 6U 6U 5U 

10 u 
5u 6U 6U 5u 
5u 6U 8U 5u 
10 u 
10 u 
10 u 12 u 11 u 10 u 
10 u 
10 u 
5u 6U 6U 5u 
10 u 12 u 11 u 10 u 
10 u 

I SU 6U 6U 5u 

from gwOl_res.dbf 
frum gwO1,res.xls 
9l27l997:’ 

“1 



. 



site 01 
summary of analytical results 

groundwater 

I-GW-11-01-F-D 
I-GW-OII-OID-F 

Pesticldea/PCBs @g/L) 
4,4’-ODD 
4,4’-DDE 
4,4’-DDT 
ALDRIN 
ALPHA-BHC 
ALPHA-CHLORDANE 
AROCLOR-1018 
AROCLOR-1221 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR-1248 

AROCLOR-1254 

0.1 u 0.11 u 0.11 u O.lU 
0.1 u 0.11 u 0.11 u 0.1 u 
0.1 u 0.11 u 0.11 u 0.1 u 

0.05 u 0.058 u 0.056 u 0.052 U 
0.05 u 0.056 u 0.056 u 0.052 U 

0.056 u 0.056 u 0.052 u 
IU 1.1 u 1.1 u IU 
2u 2.2 u 2.2 u 2.1 u 
IU 1.1 u 1.1 u IU 
IU 1.1 u 1.1 u IU 
IU 1.1 u 1.1 u IU 

I IU 1.1 u 1.1 u 1u 

from gwOl_res.dbf 
from gwOl~res.xls 

9/27l997’- -\ 1 
,I j 



summary of analytiil results 
groundwater 

1-GW-Oll-Ol-F 1-GW-Oll-OlDF 

from gwOl_readbf 
from gwolJm9.xls 
9/2?/897:83 AM llofl8 



sne 01 
summary of analytical resuns 

gmundwater 

order 
locatll 
matrix 
nsample 
sample 
sacode 
sample-daf 
SOlt 

VANADIUM 
ZINC 

10 11 12 13 14 15 18 IT t8 

PAI-OI-MW-O9(S) PAI-Ol-MW-IO(D) PAI-OI-MWlO(D) PAI-OI-MW-1 l(S) PAI-OI-MW-1 l(S) PAl-ol-MW-II(S) PAI-Oi-MA-1 l(S) PAI-OI-f&W-12(D) PAI-OI-Mw-12(D) 

GW GW GW GW GW GW GW GW GW 

PAI-OI-GW-O9-01-F PAI-OI-GW-IO-01 PAI-OI-GW-10-01-F PAI-OI-GW-II-01 PAI-OI-GW-11-01-D PAI-OI-GW-11-01-F PAI-OI-GW-11-01-F-D PAI-OI-GW-12-01 PAI-OI-GW-12-01-F 

PAI-OI-GW-009-01-F PAI-OI-GW-OIO-OI PAI-01-GW-010.01-F PAI-Ol-GW-011-01 PAI-OI-GW-Otl-OlD PAI-OI-GW-Oll-01-F PAI-OI-GW-OII-OIDF PAI-OI-GW-Ol2-01 PAI-OI-GW-Ol2-01-F 
NORMAL NORMAL NORMAL DUP DUP DUP DUP NORMAL NORMAL 

2%Jun-98 17-Jun-98 17-Jun-98 29Jurb98 29Jun-98 29Jun-98 29Jun-98 29Jun-98 29Jun-98 

c IO c 11 c 12 c 13 c 14 c-15 c-18 t I? c 18 

I 27.8 I 8.8 u I 9.8 U I 9.2 I 10.5 I 9.1 I 13.2 I 9.9 I 8 

91.8 4.3 u 28.4 5.4 5.1 53.3 13.8 5.4 37.5 I 

from gwOl_ms.dbf 
fmll gwol~res.xls 



site 01 
summary of analytical rats 

groundwater 

P 
\ 

% 

order order 
locatll locatll 
m&lx m&lx I I nsample nsample 

=lPk =lPk 

- 
19 20 21 22 23 24 
PAI-OI-MW-13(S) PAI-DI-!&“&13(S) PAI-01-M’&l4(D) PAI-OI-!&V-14(D) 
GW 

PAH-MW4(S) 
GW GW 

PAll+lW4(S) 
GW GW GW 

PAI-OI-GW-13-01 PAI-OI-GW-13-01-F PAI-Ol-GW-14-01 PAI-OI-GW-14-01-F PAll-GW4-01 PAII-GW4-01-F 
PAI-01-GW-013-01 PAI-OI-GW-Ol%Ol-F PAM-GW-Ol4-01 PAI-OI-GW-O14-01-F PA~O~-GW-OO~-O~ PAI-01-GW-004-01-F 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 

12BJun-98 12S-Jun-98 126Jun-98 126-Jun-98 125Jun-98 
c-19 c-21 ’ 

125Jun-98 
c-20 c-22 c-23 c-24 

ISample-dat 
SOit count 

from gwOl_res.dbf 
horn gwOl_res.xls 
9/27/997:53 AM 13ofl8 

1 
12 
12 
12 
12 
12 

1 
1 
1 

12 
12 
12 

1 
12 
12 

1 
12 
12 

1 
1 
1 

12 
12 
12 
12 
12 
12 
12 .- 
12 
12 
12 

1 
12 
12 

1 
1 
1 
1 

12 
1 
1 
1 
1 

12 
12 



site 01 
summary of analytical results 

groundwater 

order 
location 
nlatrbl 
nsample 
sample 
sade 
sample dat 

20 21 22 23 24 
:I-ol-MW-13(S) PAI-OI-f&W-13(S) PAI-OI-MW-14(D) PAI-OI-MW-14(D) PAII-MW4(S) PAII-MW4(S) 
GW GW GW GW GW GW 
PAI-OI-GW-13-01 PAI-OI-GW-13-01-F PAI-OI-GWl4-01 PAI-OI-GW-14-01-F PAII-GW4-01 PAII-GW401-F 
PAI-OI-GW-013-01 PAI-OI-GW-013-01-F PAI-OI-GW-Ol4-01 PAI-OI-GW-OM-OI-F PAI-OI-GW-OO4-01 PAI-OI-GWXKM-OI-F 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 
2SJun-98 28-Jun-98 26Jun-98 28-Jun-98 25-Jun-98 25-Jun-98 

4.AMINOSIPHENYL I I I I I I 
QBROMOPHENYL PHENYL ETHER 5U SU I 5U 

from gwOl,res.dbf 
from gMl~ras:xls 

I 
12 
12 

1 
12 

1 
12 

1 
1 

12 
1 

12 
12 
12 
12 
12 
12 

1 
12 

1 
12 
12 
12 
12 

1 
12 
12 

1 
1 

12 
1 
1 

12 
12 

1 
12 



site 01 
summaryofanatytiil results 

gmundwater 

12 
12 
12 

1 
12 
12 
12 

1 
1 ,_ 
I 
I. 
1 

12 
12 

1 
1 

12 
12 
12 
12 
12 
12 

1 
12 
12 
12 
12 
11 

1 

12 ,, 
12 
12 

1 

12 _ 
12 
12 

I 
12 

1 
1 

12 
12 
12 
12 
12 
12 

fmmgwOl~rfs.dbf 
from gwOl~~s.xls 
W27/997:53AM 150f18 



sne 01 
summary of analytical results 

groundwater 

order 
location 
matrix 
nsample 

19 20 21 22 23 
PAI-OI-MW-13(S) PAI-OI-MW-13(S) PAI-OI-MW-14(D) PAI-OI-MW-14(D) PAII-MW4(S) 
GW GW GW GW GW 
PAI-OI-GW-13-01 PAI-OI-GW-13-01-F PAI-OI-GW-14-01 PAI-OI-GW-14-01-F PAII-GW4-01 

24 
PAII-MW4(S) 
GW 
PAH-GW4-01-F 

12 
1 

from gwOl_res.dbf 

12 
1 
1 
1 
1 

12 
1 
1 
1 

12 
1 
1 
1 
1 

12 
12 

1 
1 
1 
1 

12 
1 

12 
1 

12 
1 
1 
1 
1 

12 

12 
12 
12 
12 
12 
11 
12 
12 
12 
12 
12 
12 



sne01 
summaryofanalyticalresuns 

gmundwater 

count 
12 
12 

1 
12 
12 
12 
12 
12 
12 
12 
II 
12 
11 
12 
12 
12 
12 

23 
24 
24 
24 
24 
24 
23 
24 
24 
24 
12 
23 
24 
23 
23 
24 
24 
23 
24 
24 
23 
24 

1 

fmm gwOl_res.dbf 
fromgwOlJes.xls 
9l27l88753 AM 

,’ 
170118 



site 01 
summaty of analytical rwts 

groundwater 

order 

iocatll 
matrix 
nsample 
sample 
sacode 
sample-dat 
SOli 

VANADIUM 
ZINC 

19 20 21 22 23 24 

PAI-OI-MW-13(S) PAI-0%MW-13(S) PAI-OI-MW-14(D) PAI-OI-MW-14(D) PAH-MW4(S) PAII-MW4(S) 

GW GW GW GW GW GW 

PAI-OI-GW-13-91 PAI-IJI-GW-IMl-F PAI-OI-GW-14-01 PAI-OI-GW-14-01-F PAII-GW4-01 PAII-GW4-01-F 

PAI01-GW-013-1I01 PAI-OI-GW-013-01-F PAI-OI-GW-014-01 PAI-OI-GW-014-61-F PAI-OI-GW-OO4-61 PAl-O1-GW-OO4-91-F 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 

26-Jun-98 26-Jun98 2Mun-98 28-Jun-98 26&n-98 26-Jtin-98 

c 19 c-20 c-21 c-22 c-23 c-24 count I 7.4 I 7.4 I 3.1 I 2.8 I 3.1 I 2.6 U 24 
4.8 48.9 0.7 72.3 18.2 102 24 

12 
12 
11 
4 

12 
12 

1 
12 
12 
12 

fmm gwOl_res.dbf 
fmrn gw6l~reS.XlS 
9/27/997:~- . -4 





site 01 
summary of analytical results 

surface water 

order 01 02 03 04 05 06 07 08 09 10 
kxatlon PAI-OI-SW-01 PAMI-SW-01 PAI-OI-SW-01 PAI-OI-SW-01 PAl-Ol-SW-02 PAI-OI-SW-02 PAI-OI-SW-02 PAI-OI-SW-02 PAI-OI-SW-03 PA&Of-SW-03 
matrix SW SW SW SW SW SW SW SW SW SW 
nsample PAI-OI-SW-Of-00 PA&Of-SW-OI-OC-D PAI-OI-SW-OI-OO-F PAI-OI-SW-OI-OO-F-D PAI-OI-SVM2-00 PAI-OI-SW-02-OLkD PAI-OI-SWa2-OC-F PAI-OI-SW-O2-0&F-D PAI-OI-SW-03-00 PAIOI-SW-03-OO-F 
sample PAI-Ol-SWOOl PAI-OI-SW-OOID PAI-OI-SW-OOI-F PAI-OI-SW-OOIDF PAI-OI-SW-OO2-01 PAI-OI-SW-OO2-OlD PAI-OI-SW-002-01-F PAI-OI-SW-OO2-OlPF PAI-OI-SW-003 PAI-OI-SW-O03-F 
sample-dat 16Jun.95 15-Jun-98 IS-Jun-98 16Jun-98 26Jun-95 2S-Jun-95 26Jun-95 26Juw98 17-May-98 17-May-95 
SOlt c-01 c-02 c-03 c_o4 C-05 cm c-07 C-08 c-09 c-10 
Votatlte Oganlcs (ugll) 

1 1 9 i-TRICHLOROETHAI NE I OSII I a5 LI I I I n!i II I OS II I I I ns11 I I .,.,_ . . -..--..-- ..-. .- 
1,1,2,2-TETRACHLOROL ?THANE 
1 .I ,2-TRICHLOROETHAF .IE 
l,l-DICHLOROETHANE 
I.6DICHLOROETHENE 
1,2-DICHLOROETHANE 
1,2-DGHLOROETHENE (TOTAL) 
1.2-DICHLOROPROPANE 
BBUTANCNE 
2-HEXANONE 
4-METHYL-73 
ACETONE 
BENZENE 
BROMODICHLt 
BROMOFORM 

U I 0.5 u I I 1 0.5 u I 
II n!i II I lI!iIl I 

_._ _ -._ _ -.- 
0.5 u 0.e ” I” I I I I I nr 1.” 
0.5 u o., 5 LI - I I 0.5 - 

0.5 u 0.5 u I I 0.5 u 1 
0.5 u 0.5 11 0.5 u I 
nc: Ii 1.” ” I n “.i il I I 0.5 
0.5 u I 0.5 u 0.5 u I 
0.5 u I 0.5 u I I I 0.5 u I 
2u 2 II -- 2 IlR - -.. 
^ . . 

1U I 2u I 
!U 2u 
!U 
SU -.- 
5u I 0.5 
5u na 

-.- - 
0.5 u 
0.5 u 

0.5 u 
0.5 u 
2 UR 
2u 
2u 

0.5 u 
0.5 u 
2 UR 
2u 
2u 

VINYL CHLORIDE 
XYLENES, TOTAL 

Semlvolattle Organlcs (ut 
1.2,4-TRICHLOROBENZL. _- 
1,PDICHLOROBENZENE 

1 0.5 u I 0.5 u I I I 0.5 
I 0511 a5 II 05 

I 13 i 
;; ii 

T I 
;; ; 

1 

1,3DICHLOROBENZENE 12 u 11 u 
I.+DICHLOROBENZENE 12 u 11 u 
2,2’-OXYBlS(l-CHLOROPROPANE) 12 u 11 u 
2.4.5-TRICHLOROPHENI DL 1 59u I 5! jlJ I so 
~,~,~=TRICHLOROP~FNI . . .-..OL I 12 u I’ IU IO 

2&DICHLOROPH,,.. E”‘)L ?a u I 1’ IU 
,I 2,CDIMETHYLPHENC I As3 II 4, IU 

2.4-DINITROPHENOL 59 u 5! iU 
2,.$DINITFZ~fY I IFN . . . . . . . -. ----.. E 12 u II I II . I 
2.6-D INITROTOLUENE 12 u 11 u I I 

from Ml-ras.dbf 
from Swol-raS.XlS 
9/27/998:00 AM 



site 01 
summary of analytical results 

surface water 

order 01 02 03 04 05 06 07 08 09 10 
localiin PAI-01.SW-01 PAI-OI-SW-01 PAI-Ol-SW-01 PAI-OI-SW-01 PAI-OI-SW-02 PAI-OI-SW-02 PAl-Ol-SW-02 PAI-OI-SW-02 PAI-Oi-SW-03 PAI-OI-SW-03 
malrix SW SW SW SW SW SW SW SW SW SW 
nsampla PAI-OI-SW-O+00 PAI-OI-SW-OI-OO-D PAI-Ol-SW-OI-OO-F PAI-Ol-SW-OI-OO-F-D PAlal-SW-02-00 PA&Of-SW-02-06D PA&Of-SW-02-06F PAI-OI-SW-02-06F-D PAI-OI-SW-%00 PAI-OI-SW-03-OO-F 
sample PAI-Ol-SW-001 PA&Of-SW-OOID PAI-Ol-SW-OOl-F PAI-Ol-SW-OOlD-F PAI-OI-SW-WP-01 PAI-OI-SW-OO2-OlD PA&Of-SW-OO2-01-F PAI-OGSW-OO2-OlD-F PAI-Ol-SW-003 PAI-OI-SW-O03-F 
sampla dal 16Jurt98 16Jun-98 16Jun-98 16Jun-98 26Jun-96 26Jun-98 26Jun-98 26Jun-98 17-May-90 17-May-98 
SOli c-01 c-02 c-03 c-04 c 05 c-06 c-07 C-08 c 09 c-10 

I %f?UI nRnNADUTUA~NE 12 u 11 u IO u IO u 10 u 
12 u 11 u 10 u IO u 10 u 

. v .iLENE 12 u 11 u IO u IO u 10 
DL 12 u 11 u IO u IO u IO u 

60 II Sri II sn II 48 If 5otJ 

- -..--..-.“” ,,,,” 

2GHLOROPHENOL 
2-METHYLNAPHrrr’ 
2.METHYLPHENl 
2-NITROANILINE 
2-NITROPHENOL 

. .w.. . -. 

&METHYLPHENOL 

.._ _ ..- - 
I ““lid,, I “t-s II I I I 

2.4 u 2.5 U 
1.5 u I I I 1.2 u 1.2 u 1.2 u 

“.“I 1 0.047 u 0.047 u 0.05 u 
0.15 u 0.12 u 0.12 u 0.12 u 
0.15 u 0.12 u 0.12 u 0.12 u 
0.06 u 0.047 u 0.047 u 0.05 u 
n%l If 019 II Oi9 II 0.2 u 

..--.-. 

1; ANTHR.,,.., 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 

-. . . . . --.-- 
DI-N-BUT-YL PHTHALATE 
DI-N-OCTYL PHTHALATE 
DlBENZO(A,H)ANTHRACENE 
DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHT!iAlAE 
FLUORANTHENE 
FLUORENE 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTAl 
HEXACHLOROETHANE 
INDENO(l.2,3-CD)PYRENE 
ISOPHORONE 
N-NITROSD-DI-N-PROPYIAM 
N-NITROSODIPHENYLAMINE 
NAPHTHALENE 

1 0:13-u I 0:is -u I I 1 0.12 u I oIi2 u I I 1 0.12 u I 
I 12 u 11 u ! IO u IO u ! to u 

.- 

I I 1 1.2u I 

INE 12 u 11 u I I IO u IO u I I I 10 u I 
12 u 11 u IO u 10 u IO u 
1.3 u 1.5 u I I 1.2 u 1.2 u 

from swill-ras.dbf 
from swolJes.xls 
9/27/9gg’ - ‘.I? 

d 



site 01 
summary of analytical results 

surface water 

order 
location 
matrix 
nsample 
sample 
sample-da! 
sort 

NITROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
PYRENE 
TOTAL PHENOL 

01 02 03 04 05 06 07 08 09 10 
PAI-OI-SW-01 PAI-OI-SW-01 PAI-OI-SW-01 PAI-OI-SW-01 PAI-OI-SW-02 PAI-OI-SW-02 PAI-OI-SW-02 PAI-OI-SW42 PAI-OI-SW43 PA&Of-SW* 
SW SW SW SW SW SW SW SW SW SW 
PAI-OI-SW-OI-OO PAI+SW-OI-OO-D PAI-OI-SW-OI-OO-F PAI-OI-SW-Ol-OO-F-D PAI-OI-SW-02-00 PAl-Ol-SW-02-06D PAI-OI-SW-02-06F PAI-OI-SW-O2-00-F-D PAI-OI-SW-03-00 PAI-OI-SW 
PAI-OI-SW-001 PAl-Ol-SW-OOID PAI-Ol-SW-OOl-F PAI-OI-SW-OOIPF PAI-OI-SWM)2-01 PAlal-SW-OO2-01D PAI-OI-SW-OO2-01-F PAI-OI-SW-OO2-OlD-F PAI-OI-SW-003 PAI-OI-SW-O03-F 
16Jun-98 ISJun-98 16Jun-98 16Jun-98 26Jun-98 26Jun-98 26Jun-98 26Jun-98 17-May-98 17-May-90 
c-01 c-02 c-03 C-04 c-05 c-06 c-07 c-08 c-09 c lil 

12 u 11 u IO u IO u 10 
59 u 55U 5OU 48U 11 

0.11 .u 0.12 u 0.094 u 0.094 u 0.09t 
0.27 U 0.3 u 0.24 U 0.24 U 0.25 

12 u 11 u IO u 10 u IO 

ii ; 1 0.028 -.--- U - 

2au I 007aii 
0.0: 
o.tL - , -.--- - 

0.28 u 1 0.28 u 
028 II I 078 II 

I 1 0.048 u 1 0.048 u I 
I OMIIII I nt-bIaii 

I I 

I 0.24 U I 0.24 U I I 1 0.25 

I I 

.“.____.. .-.- L 
AROCLOR-1248 0.24 U 0.24 U 
AROCLOR-125d 0.24 U 0.24 U 
AROCLOR-1 0.24 U 0.24 U 0.25 
BETA-BHC _.“_” - 0.024 U 0.024 U 0.025 U 
DELTA-BHC 1 0.028 u 1 0.028 U 0.024 U 0.024rU 0.02: 
DIELDRIN 1 OM7 ll 1 0.057 u 0.048 u 0.048 u 0.05 
ENDOSULFAN I 1 0.028 u 1 0.028 u, 0.024 U 0.024 U 0.02! 

f ENDOSULFAN 1. I I 0057 II I “._“. - 0.057 u 0.048 u 0.048 u 0.05 
A ENDOSULFAN SULFATE 0.057 u 0.057 u 0.048 u 0.048 U I I 1 0.05 

ENDRIN 0.057 u 0.057 u 0.048 u 0.048 II I nns 

ENDRIN ALDEHYDE 0.057 u 0.057 u 0.048 u 0.048 U I I I 0.05 
ENDRIN KETONE 0.057 u 0.057 u 0.048 u 0.048 .” II I I I nnr; , -.-- 
GAMM&BHC (LINDANE) 0,028 u 0.028 u 0.024 U 0.024 U I I 1 0.021 
GAMMA-CHLORDANE 0.028 u 0.028 u 0.024 U 0.024 U 1 0.02: 
HEPTACHLOR 0.028 u 0.028 u 0.024 U 0.024 U I 1 0.02L 
HEPTACHLOR EPOXIDE 0.020 u 0.028 u 0.024 U 0.024 _ II I I nns! 

METHOXYC HLOR 1 0.28 U I 0.28 u 0.24 U 0.24 U I 
TOXAPHENI Z I OS7 II ns7 II 0.48 u 0.48 u 0.5 u 

&j/L) 

.-... I 7470 I 19400 I 55.5 u I 50.2 u I 761 I 582 I 74.7 u I 72.9 U 1 262 U : 1 76.7 ‘u I 
INY 
IC I 0” I ru.0 ” I 9.9 

1 1.7u I 1.7 u I 1.7 u 3.3 1.8 u 1.8 u 1.0 u 1.8 u 2.3 u 2.1 u 
I .Y II 4s.e II AA u 2.8 u 2.1 u 2.1 u 2.1 u 2.1 u 2u 2u 

3.9 29.9 15.6 14.7 184 34.4 16.1 219 
II n3 II n7 ii n7 II n7 II n7 II n7 II n7 II 

IIUM I 6.4 I F ..-a 

R 39.6 85.3 
. . .._. -JE IO u IOU 

IRON 4460 12700 1 

from swOl_resdbf 
from swOl_res.xls 
Q/27/998:00 AM 

I I I 

16.6 u I I ‘348 I 12.5 U I 12.5 U I I 16.6 U I 

3of12 



site 01 
summary of analylical results 

surface water 

order 01 
PAI-OI-SW-01 . 

02 03 04 05 OS 07 08 09 10 
location PAI-01-SW-01 PAI-OI-SW-01 PAI-OI-SW-01 PAI-OI-SW42 PAI-OI-SW-02 PAI-OI-SW-02 PAI-OI-SW-02 ’ PAI-OI-SW-03 PAI-OI-SW-03 
matrix SW SW SW SW SW SW SW SW SW SW 
nsample PAI-OI-SW&l-O0 PAI-OI-SW-OI-OO-II PAI-OI-SW-OI-OO-F PAI-OI-SW-OI-OO-F-D PAI-OI-SW-02-00 PAI-OI-SW-O2-00-D PAI-OI-SW-OZ-OO-F PAI-Ol-SW-O2-00-F-D PAI-OI-SW-03-W PAI-OI-SW-O3-00-F 

=lPb PAI-OI-SW-001 PAI-Ol-SW-OOlD PAI-Ol-SW-OOI-F PAI-OI-SW-OOIPF PAI-01-SW-OO2-01 PAI-OI-SW-OO2-OlD PAI-OI-SW-OO2-01-F PAI-Ol-SW-OO2-OlD-F PAI-OI-SW-003 PAI-OI-SWX%-F 
sample-dat 18-Jun-98 l&h-98 16Jun-98 18-Jun-98 28-Jun-98 26Jun-98 26.Jun-98 26Jun-98 17-May-98 17-May-96 
Sal e ill c 02 c 03 CM E a5 co6 c 07 c 08 c 09 c 10 --._ 

LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

- -. - -- - __ - -. - -- - __ _ _. _ __ - __ 
44 111 IU IU 1.7 u 1.7 u 1.7 u 1.7 u 1 3.8 I 

848fm 81OOW 822000 826000 799000 764000 648ooo 757Mo I 7360 
85.9 131 42 45.6 23.8 19.7 13.7 u 14.1 

0.1 u 0.13 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1’. 
f.8 5.9 IU IU 0.6 u 0.6 U 0.6 U 0.6 L 

34oQoo 348ooo 352ooo 425COO 452000 3al3ln 

I.7 u 1.7 u 1.7 u 1.7 u 2.2 u 2.2 u 2.2 u 
0.8 U 0.6 U 0.6 U 0.6 U 0.7 u 0.7 u 0.7 u -.. - -.- _ -._ _ 

7510000 7370000 7570000 7620000 635oooo 1 6050000 1 6130000 
1.6 U 1.6 U 1.6 U 1.8 U 3.1 u 3.1 u 3.1 u 3.1 u 1 1.8U ! 1.6 U 

14.4 34 3u 3u 1.7 u 0.8 U 0.6 U 0.6 
40.7 u 81.7 16 U 10.9 u 46.3 u 10.2 u 53U m.d. _ ._._ - ..- I iU 1 

0.5 u 
I 

0.5 u 
6 II I 139 51 5 I 

Mbcellaneous Parameten 
HARDNESS as CaCO3 I 4210 ._ I 4010 I I I 3940 I 3760 I I 3650 

I 0.2 u I I I I I I I 
! ! 1 

HEXAVALENT CHROMIUI M- 0.2 u 
PH 1 77NnNF I 77NnNF I , . . . .--.-- , . . . ..-*_- , 1 75NONF I 7fiNnNF I ..- ._-..- ..- ..-.. - 7.8 NONE 

SALINITY 1 21.3 PSU 1 21.2 PSU 1 I I 22.5 PSU I 20.4 PSU I I 19.8 PSU 
TOTAL ORGANIC CARBON I 5 I 5u I I 2.8 I 2.3 I 54 .I -.. _ . I 

from swOl_res.dbf 
from sw1~reS.Xl.s 
9i27t999’. ‘~ 

r 
/ 



site 01 
summary uf analytical results 

sutfaee water 

order 11 12 13 14 15 16 17 18 19 20 
lO&Oll PAI-OI-SW-04 PAI-OI-SW-04 PAI-OI-SW-09 PAI-OI-SW-09 PAI-OI-SW-10 PAI-OI-SW-IO PAI-OI-SW-l 1 PAI-OI-SW-l 1 PAI-OI-SW-12 PAI-Ol-SW-12 
matrix SW SW SW SW SW SW SW SW SW SW 
nsample PAI-OI-SW-0440 PAI-Ol-SW-O4-00-F PAI-OI-SW-OS-00 PAI-O1-S\I\M9oo- F PAI-OI-SW-IO-00 PAI-OI-SW-10-00-F PAI-OI-SW-II-00 PAI-OI-SW-11-00-F PACOl-SW-1240 PAI-OI-SW-12-F 
sample PAI-OI-SW-004 PAI-OI-SW-Of&F PAI-OI-SW-009 PAI-OI-SW-OO9-F PAI-OI-SW-010 PAI-OI-SW-OlO-F PAI-OI-SW-OII-OI PAI-OI-SW-OII-OI-F PAI-OI-SW-012 PAI-OI-SW-OIZ-F 
sample dat 17-May-98 17-May-98 17-May-98 17-May-98 24-Jun-95 24-Jun-95 29Jun-98 2!%JUll-95 24Jun-95 24-Jun-95 
SOrt c-11 CJ2 c-l3 c-14 cJ8 C-IS c-l7 c-l8 CJQ c-20 

HENE 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 I’ 

E IO u 10 u to u 10 u IIU _ 
10 u 10 u 10 u IO u IIU 
10 u 10 u 10 u 10 u t1 u 

IF IO u 10 u 10 u IO u 11 u 
DPANE) IO u 10 u 10 u 10 u II u 

49 u 4SU 51 u 51 u 54U 
rn II 

qoL 10 u 10 u 10 u IO u II u 
-..3L 49 u 4SU 51 u 51 u 54U 
LUENE 10 u 10 u 10 u IO u 11 u 
LUENE 10 u 10 u 10 u 10 u 11 u 

from swOl_ras.dbf 
from swOl~ras.xls 
9/27/998:00 AM 5ofl2 
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site 01 
summary of analytical results 

surface water 

order Ill 112 113 114 I15 116 117 118 II9 120 I 
location 
matrix 
nsampia 
sample 
sample dat 
SOlf 

LEAD 
~~AG~~sKIM -..--._ 
MANGANEZ SE 
MERCU”” nr 
NICKEL 
POTAS: PIUM 
SELENI’ IJM 
et, \nzm OlLILR 
SODIUM 

124-Jung8 129Jun-Q8 129Jun-98 124-J&&6 124-Jun-98 I 
c-14 C-15 c-16 c-17 c-18 c-19 c-20 

20.9 1.7 u 17 UJ 17 UJ 
I----- - . -- -- , - .---- EOOOW 756ooo 883ooo 873000 

41.8 I 124 I 11 J 45.8 31.8 45.8 38.8 
CL. II n 11 -1 u 0.1 u 0.12 u 0.1 U I 0.1 u 

8U 0.6 U 0.8 U 0.6 ill _ 0.6 u I , 
.----- . . .--- .----- - --000 J 3Q8aw 405oao 492000 J 485OOOJ 
1.7 u 1.7 u 1.6 U 1.6 U 2.2 u 2.2 u 1.6 U 1.8 U 

( 0.6 u I 0.8. U 1 0.6 U 0.6 U 0.7 u 0.7 u 0.89 0.7 u 0.7 u 0.7 u 
I 56loooo I 566oooO I 571atoo 59Qocoo 889woo 6760000 648oooo t346oca 73Qoona 72600&Y 

117.May-98 I1 7-May-98 I17-May-98 117~May-98 124-Jun-98 
c 11 c-12 c 13 

5U 5u IU IU 1 9.9 u I 17 UJ 
731600 713ooo 693000 77m I R17nnn I RiRMn 

38 30 44.4 
0.1 u 0.1 u 0.1 u “.I ” I u. IL I v. 
1u 1u IU .l u 5J I 0. 

467ooo A57nnn A77lW-1 1 A!??lXUl .I 1 A?0 

1.7 u 1.7 u 

” 1 a.1 “.I I a.1 “4 
‘U I 1u 0.6 UJ 
1.3 1 7.3 J I 96.4 

HEX 
PH 
BALINIM 
TOTAL ORGANIC CARBON 

I.02 u 
, -.- . . -. .- , ..8 NONE 7.2 NONE 
1 21.7 PSU 1 1 23.4 PSU 22.1 PSU 

, -.._ -_ I 2.6 I I 3.2 3 

3810 

716 NONE 

19.6 PSU 
91 .I 

3430 

7.7 NONE 

18.7 PSU 
I3 .I 

I 4010 I 1 lqdn I I A-X" I I 

1 c 
1 R3 NnNF l I 71 

from swUi_ras.dbf 
from swQl~res.xls 
9/27/99r 

7 
,,+ B 
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site 01 
summary of analytical results 

surface water 

order 21 22 
locatii FIRELINE OAIQC 
math SW SW 
nsample PAI-OI-SW-A01 PAI-Ol-SW-AOI-F 
sample PAI-Ol-SW-A01 PAl-Ol-SW-AOI-F 
sample-dat 
sali 

‘HENOL 1 21u 
. ..I. 

.-- 1 
z I !53u I I 

1 PYRENE 

fmm swQl_res.dbf 
from swul~ras.xls 

11 
11 
11 
11 
11 
11 
11 
11 
II 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
Ii 
11 
11 
11 
11 
II 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
II 
II 
11 
11 
11 
11 
11 
11 



summary of analytical results 
sutface water 

order 
lccatiin 
matrix 
nsampla 
sample 

21 22 
FIRELINE QAIQC 
SW SW 
PAI-OI-SW-A01 PAI-OI-SW-AOI-F 
PAI-OI-SW-A01 PAI-OI-SW-AOI-F 

kount 
11 
11 
11 
11 
11 

9 _ 
9 
9 
9 
9 
9 

11 
11 
11 
11 
II 
11 
11 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
11 
22 

from swOl_ras.dbf 
from swUl~ras.xls 
9127iBBB:OO AM 11 of12 







site 01 
summaty of analytical results 

surface soil 

order 01 02 03 04 05 

aoc SITE 01 SITE 01 SITE 01 SITE 01 SITE 01 
location PAI-OI-MW-14(D) PAI-OI-MW-Oa(D) PAI-OI-MWlO(D) PAI-OI-SS-05 PAI-OI-SS-06 
matrix SB SB SB ss ss 
nsample PAI-OI-SB-06-04 PAI-OI-SB-02-04 PAI-OI-SB-03-04 PAI-OI-SS-06-01 PAI-OI-SS-06-01 
sample PAI-OI-SB-O0&04 PAI-OI-SB-OO2-04 PAI-OI-SB-OO3.04 PAI-OI-SS-OO6-01 PAI-IJI-SS-OO6-01 
sacode NORMAL NORMAL NORMAL NORMAL NORMAL 
top-deplh 0 0 0 0 0 

bottom-dep 4 4 4 1 1 1 
a9 07 06 

SITE 01 SITE 01 SITE 01 
PAI-01-SS-07 PAI-OI-SS-08 PAI-OI-SS-OQ 

ss ss ss 
PAI-OI-SS-07-01 PAI-OI-SS-08-01 PAI-OI-SS-09-01 

PAI-OI-SS-OO7-01 PAI-OI-SS-OO6-01 PAI-OI-SS-OOQ-Ol 
NORMAL NORMAL NORMAL 

0 0 0 
1 .I ’ I 1 

Isample-dat 
sort 
.*-.-...- a----*-- 

1 24-JuC98 1 24-Jut-96 1 24-Jul-93 1 03Jun-98 1 03Jun-98 1 02-Jun-98 1 02-Jlirb98 I 02-Jun-98 
c-01 c-02 c-03 C-04 c-05 C-C@ c-07 C_o8 

1 1 
02-Jun-98 02-Jun-98 

C-C@ c-10 

11 
SITE 01 

PAI-Ol-SS-12 
ss 1 PAI-OI-SS-12-01 

PAI-OI-SS-Ol2-01 
NORMAL 

0 

1 02-J:, 
c-11 

.,.(. . . ..-..--..- -..“...- 6U su su au au 6U 6U 6U 
I, 1.2,2-TETRACHLOROETHANE 6U su su 6U 6U au. 6U 6U 
1,1,2-TRICHLOROETHANE 8U su su 6U 6U 8U 6U 6U 
l.l-DICHLOROETHANE 6U su su 6U 6U 6U 6U 6U 
l,l-DICHLOROETHENE 8U su su 6U 6U 6U 6U 6U 
1.2-DICHLOROETHANE I 6U QU 9u 6U 6U 6U 6U 6U 

.--...-..- .- . ..- i I t ,U su 6U 6U 6U F 11 I P I, 

lOPROPANE I I I I i; I QU 9u 8U 6U 6U , 
I II 0 II 0 I, I) II R II 1 II , 

1;2-DICHLOROFTHFNF mcITAI 1 I I I I II II I 0 I” 1” 
1,2-DICHLOR BU 6U 
2-BUTANONL I 

ii 
I V” I V” I “1 I “” I “W I 6U 6U 

2-HEXANONE I I I I I QU I QU I au I 6U flu I 6U 6U 

kMFlUW-XPENTANONF . ._.- . . ..--. -,_ . . . . . -._- I I 6U 9u 9u e; s; ii; iii s; 

ACETONE I I I 6UR 9 UR 9 UR QU 6 UR 11 u 6 UR 6 UR 
_-~ --. _- I -- QU su 6U 6U 6U 6U 6U 
BROMODICHLOROMETHANE 6U su su 6U 6U 6U 6U 6U 

BRSMDFORM 6U QU su 8U 6U 6U 6U 6U 
BROMOMETHANE 8U su su 6U 6U 6U 6U 6U 
CARBON DISULF IDE 6U su su 8U 6U 6U 6U 6U 
CARBON TETRACHLORIDE 6U su su 6U 6U 6U 6U I 6U 

._- I 

ii 
U su 6U 6U 6U t 

E I I I I I SU su 6U 6U 6U , 
R II II II 0 II R II ta II fi II l 

,” CHLOROBENZENF I I I I R II I 0 6; ii; 

CHLOROETHAN BU 6U 
CHLOROFORM t I ii s; 

VW I WV I .,” I “.. I 6U 6U 

CHLOROMETHANE I I I I I I QU I 6U 6U I 6U I 6U 6U 

CISl .%lWY-ll OROPROPFNF R II -.- .,_ - .-..- -..-. ..-. -._- 
DIBROMOCHLOROMETHANE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
STYRENE 
TETRACHLOROETHENE 
TOLUENE 
TRANSl$DICHLOROPROPENE 
TRICHLOROETHENE 
VINYL CHLORIDE 
XYLENES, TOTAL 

SemIvolatile Organlcs (ug/kf 
1,2&TRICHLOROBENZFN: 
1.2~DlCHLOROBENZENt 
1,3-DICHLDROBENZENt 
1,4-DICHLOROBENZENI 
2,2’-OXYBIS(l-CHLOROI 
2.45TRICHLOROPHENl 
2 A &TRICHI nRnP,-lFNl 

, 
-- QU QU 6U iii s; s; 6; 
6U su su 8U 6U 6U 6U 6U 
6U su QU 6U 6U 6U 6U 
6U su su 6U t:: 6U 6U 6U 
6U su QU 6U 6U 6U 6U 6U 
8U QU su 6U 6U 6U Slj 6U 
35 9 U su 8U 6U 6U 6U 6U 
8U QU su 6U 6U 6U 6U 6U 

I I I - ” I 
0 II -- I 

I\ II “- I 
c II “.. I 

I II 
“.. I 

fz ,I I P II 

I I 8; I 9 i I QU 6U 6U 6U I 6 i 6 

6U I I I I 
” “” I “1 

I 

from ssOl_res.dbf 
from ssOl_sam.dbf 
Q/27/997:59 AM 1ofa 



site 01 
summary of analytical results 

surface soil 

02 03 04 
SITE 01 SITE 01 SITE 01 

PAI-OI-MW-OE(D) PAI-OI-MW-IO(D) PAI-OI-SS-05 
SB SB ss 

PAI-OI-SB-02-04 PAI-OI-SB-03.04 PAI-OI-SS-05-01 
PAI-01-SB-OO2-04 PAI-OI-SB-OO3-04 PAI-01-SS-005-01 

NORMAL NORMAL NORMAL 
0 0 0 
4 4 1 

05 06 07 06 09 10 
SITE 01 SITE 01 SITE 01 SITE 01 SITE 01 SITE 01 

PAI-OI-SS-06 PAI-OI-SS-07 PAI-OI-SS-06 PAI-OI-SS-OQ PAI-OI-SS-IO PAI-OI-SS-1 1 
ss ss . ss ss ss ss 

PAI-OI-SS-06-01 PAI-OI-SS-07-01 PAI-OI-SS-OE-01 PAI-OI-S&09-01 PAI-OI-SS-IO.01 PAI-OI-SS-II-01 
PAI-OI-SS-O06-01 PAI-OI-SS-OO7-01 PAI-OI-SSX08-01 PAI-OI-SS-OOQ-01 PAI-OI-SS-OIO-OI PAI-OI-SS-Oll-o1 

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 
0 0 0 0 0 0 ’ 

11 
SITE 01 

PAI-OI-SS-12 
ss 

i 

PAI-OI-SS-12-01 
PAI-OI-SS-01201 

NORMAL 
0 
1 1 1 1 1 1 1 

24-Jiil-Qa I 26Jul-98 1 24-Jul-96 1 05Jun-98 03-Jun-96 02-Jun-98 02-Jun-98 02-Jun-98 02-Jun-98 02-Ju& 
c-01 c-02 c 03 CO4 C&i 

02-Jun-98 1 
c 07 co6 c 11 

IL I I 
C_o6 I 1 

CJIQ c-10 
370 u 1 53ou I 340u I 36ou 1 36ou 

I 1900u I 
1 340u 1 4ool.l I 4oou 

2aoOu I 17OOu I 1Qwu I 1aoOu I 1700 u I 2oon II I MM II 

f dst 

ACENE 
E 

:NE 
E 

METHANE 
HER 

, -v L&V” Y 

19 u 17 J aa ii 
29 J 160 : 
405 220 

53 -_ 

365 .-- 210 J 150 120 a,-;, I M II 

15 J 96 160 39 92 16 
370 u 53Of.J 340 u 360 u 360U 340U 400-u I 
370 u 530U 340 u 360 u 36OU 4OOU 
370 u 53OU 62 J 

un II I 

i PHTHALATE 

- .- --- I 91 I 300 
I I I I 1 13Ou 

I 61 I 160 I 33 
-..L 1 440u Q3U Qn u A2 U I IOOU 50 11 I 

HLOROBENZENE 1 370 u 1 53ou 1 340u 

from ssOl_rss.dbf 
from ssOl_sam.dbf 
9/27lQQ7:~- . 

“\ 



order 
aoc 
IoCaUOn 
matrix 
nsample 
sample 
saade 

t%depth 
bottom-dep 

PAI-OI-SB-06-64 
PAI-OI-SB-O06# 

site 01 
summary of analytlcal muns 

04 
SITE 01 

PAI-OI-SS-05 
ss 

PAI-0%SS-06-01 
PAI-OI-SS-OO6-01 

NORMAL 
0 
1 

suhc43 soil 

05 06 
SITE 01 SITE 01 

PAI-Ol-SS-06 PAI-OI-SS-07 
ss ss 

l- 

PAI-OI-SS-06-01 PAI-OI-SS-07-01 
PAI-Ol-SS-OO6-01 PAW-SS-oo7-01 

NORMAL NORMAL 
0 0 
1 1 

PAI-OI-SS-06 

09 10 
SITE 01 SITE Of 

PAI-OI-SS-IO PAI-OI-SS-I I 
ss ss 

PAW-SS-IO-01 PAI-OI-SS-II-01 
PAI-Ol-SS-OlO-O PAW-SS-Ol1-01 

NORMAL NORMAL 
0 0 
1 1 

11 I 
SlTfz 01 

PAW-SS-12 
ss 

PAI-OI-SS-12-01 
PAW-Ss-01201 

NORMAL 
0 
1 

Isample dal I 24&d-98 1 24&l-96 1 24-JuI-96 1 03-J~n-98 1 03JUII-98 1 02-JIM-SE 1 02-Jun-SE 1 02-Jun-98 1 02-Jun-98 I 02-Jm-98 I 02-Jun-98 I 

WBS (uglkg) 
I I 

rr. 
I I 67 I m I ,Rn I I (l&III I WI I 9, I II I 

. --I-.---. 

4,4’-DDD 

4&DDE 

; ALDRIN ALPHABt 4.4’-DDT 

ALPHA CHLORDANE 

iC 
3 ALPHAit +LORDANE 

AROCLOR-101 _ IR 
AROCLOR-1221 
AROCLOR-1232 

AROCLOR-1242 
AROCLOR-1246 
AROCLOR-1264 

79o.J 

560 1.9 u J 

1.9 u 
1.9 u 

47 u 
A7 U 
4; u 

47 u 
47 u 
A7 U 

210-J 

2.6 140 U J 

3.7 
2.6 u 

13 u 
I!4 II 

ii ; 
13 u 
13 u 
13 II 

,.!\r, 
.“” ” “.T 1 I -1 e. 1 II ,_. ro~i.,.. .;; 

4200J 9.1 J 30 5.6 11 *A 29 

44ooJ 4.4 u 4.7 6.6 0 J 4.4 11 u 0.67 2.1 u 3.3 2 u J a.9 J 
$ 

i$ . . 5 u 
?:* 

.;- 
‘Jrp, 

42 1 4.7 u 1 4.4 u 1 0 .a7 u 
I I I 

2u ‘Isu ;;-; 
fa 4711 09 n ,.a7 u 2u 5 IJ ‘; z 7.. ., 1.” 

88U 9.4 U 6.6 u a.7 u 10 u IO u .“;3 
nu II 

se; 
9.4 u 6.8 u a.7 u 10 u 10 u .;; 
9.4 u 6.6 u a.7 u 10 u 10 u ‘: 

88U 9.4 U 6.6 u a.7 u 1o.u 10 u ,-. 
66U 9.4 u _ 6.8 u a.7 u 10 u 10 u 

04 II rn II 

fmm ssOl_ras.dbf 
fmm ssOl_sam.dbf 
S/27/997:59 AM 

LOR 
LOR EPOXIDE 

I 1.9 U 2.6 u 4.4 u 
18 II I 36 II I AA,, 

30fa 



d ,.’ 

site 01 

order 01 
aoc SITE 01 
location PAI-OI-M-14(D) 
matrix SB 
nsampk PAI-Ol-SB-05-04 

=mPk PAM-SEOO6-04 
sade NORMAL 

W_depth 0 
bottom_dep 4 
sample-dat 24-Jut96 
sort c-01 

summary of analytical results 
surface soil 

4 4 1 1 1 
24-Jul-96 24-Jul-95 03-Jun-96 03-Jun-98 02-Jun-96 

c-02 c-03 C-04 c-05 C_Oe 

67 08 
SITE 01 SITE 01 

PAI-OI-SS-06 PAM-SS-09 
ss SS 

r 

PAI-OI-SS-06-01 PAM-SS-09-01 
PAI-pl-SS-OO6-01 PAI-Ol-SS-OO9.01 

NORMAL NORMAL 
0 0 
1 1 

02Jurk96 1 02-Jun-96 
c-07 C_oB 

PAM-SSIO 

L I I 
1 

02-Jun-95 
-_ 

11 
SITE 01 

PAI-Ol-SS-12 
ss 1 PAl-Ol-SEi2-01 

PAM-SS-Ol2-01 
NORMAL 

0 

c-1 1 

I I I I .5120 I 3680 I 4260 8610 5600 4620 7450 7460 
2.5 90.6 0.15 u 0.37 1.1 

I I I I ;ii I 1.* I 0.I 13.4 24.9 0.58 1.2 1.6 
I 38 I 96.2 176 112 15.2 21.4 110 

I I I I 051u I 026 II I 025u 0.06 u 0.09 u 0.13 u 0.13 u 0.16 u 
I I I I “.” I I “.,, I ..” 5.4 3.2 0.1 0.13 0.27 
I I I I 13100 I 2390 ! 3130 11100 1060 751 1490 420 

53.2 23.5 7 9.5 13.3 
I.- 

3ki.l 
13.7 5.5 0.33 0.67 1.8 

56.7 231 118 6.5 14.0 39.6 
56U 0.73 0.86 0.42 U 0.5 u 0.42 U 0.57 u 
5370 4830 147OcHl 50400 2560 5590 11900 
399 529 1170 9300 58.4 90.8 240 

Mlscallanaous Parameters (mglkg) 
HEXAVALENT CHROMIUM 
PH 
TOTAL ORGANIC CARBON (%) 

I 0.65 u 0.63 u 
7.7 NONE 1 7.6 NONE 7.6 NONE 6.6 NONE 6.3 NONE 

2.5 % I 1.5 % 2.5 % 2% 0.98 % 

from ssOl_res.dbf 
from ssOl_sam.dbf 
91271997 -, 

1 
,i 



site 01 
summary of analytical results 

from ssOl_res.dbf 
from s.?Ol-sam.dbf 
9l27/997:59 AM 

Volatile O~anlcs @g/kg) 

order 

l.l.t-TRICHLOROETHANE 

aoc 

I ,I ,2,2-TETRACHLOROETHANE 

matrix 

1,1.2-TRICHLOROETHANE 

nsample 

sampk 

l.l-DICHLOROETHANE 

QvJepth 
bottom-dep 
sample dat 
Sal 

12 
SITE 01 

PAl-OlkS-13 
ss 

PAI-OI-Ss-13-01 
PAI-OI-SS-Ol3-01 

NORMAL 
0 
I 

02Jun-98 
c-12 

surface soil 

13 
SITE 01 

PAI-OI-SS-14 
ss 

PAI-01SS14-01 
PAI-OI-SS-Ot4-01 

DUP 
0 
I 

02-Jun.98 
~- 

c 13 

14 
SITE 01 

PAI-OI-SS-14 
ss 

PAI-OI-SS-14-01-D 

I 
I I PAI-OI-SsO14-Ol-C 

DUP 
-0 
1 

02-Jun-98 
. . 

16 16 
SITE 01 SITE 01 
JONNET JONNET 

ss ss 
PAW-SS-015 PAW-SS-015 
PAW-SS-015 PAW-SS-015 

NORMAL NORMAL 
0 0 

.O .O 
J 21-Apr-99 I 2tApr-99 1 

c 14 E 15 CIR M -- --- --.- --.- - 

CHLOROETHANE I 7u I R ‘I 
6; 

I 6U I I I I 
CHLOROFORM 7u J 6U - - I 
CHLOROMEWANE I 7 II I R II I P II I 

CIS-1,3DICHLOROPROPENE ;; 
DIBROMOCHLOROMETHANE 7u 61 
FMYLBENZENE 7u 61 
METHYLENE CHLORIDE 7u 61 
STYRENE 7u 61 
TETRACHLOROETHENE 7u 

8; 

I “1 I 

I 6U I 
J 6U 
J I 6U I 

TOLUENE 7u 
TRANS-1,3-DICHLOROPROPENE 7u 
TRICHLOROETHENE 7u I / 
VINYL CHLORIDE 7 LI 
XYLENES. TOTAL 

Semivolat0e Omanice u 
420 U I 420u I 410 II I I I 

unt 

II 
II 
II 
11 
II 
11 
11 
11 
II 
11 
11 
II 
II 
11 
11 
II 
11 
11 
11 
11 
II 
11 
11 
II 
11 
11 
11 
11 
11 
II 
11 
II 
II 

II 
it 
11 
II 
11 
II 
II 
11 

5of8 



site 01 
summary ot analytical results 

surfaca soil 

order 
aoc 
location 
matrix 
nsample 
sample 
sade 
top-depth 
bolbm-dep 

12 
SITE 01 

PAI-OI-SS-13 
ss 

PAW-SS-13-01 
PAIQI-SS-61301 

NORMAL 
0 
1 

PAI-01-sS-O16 
PAI-OI-SS-016 

,” I 

, 11 I 57M) I 420 U 

CENE I 120 I 170 I 37 1 8.6U ) IIJ 
mn IM 53 I 86~1 I 205 I .-- .-- -.- - 

rlE 130 140 54 3.4 u -26 
67 77 20 J 14 u 34U 

IE 49 57 22 3.4 u 0.5 u 
47n II 430 II dill II 

236 330 70 8.6 U 36 
53U 53 u 52 U 17 u 42 U 

ROBENZBNE 420 U 420 U 410 u 

from ssOl_res.dbf 
from rsOtgam.dbf 
9127l997:F’ ‘1 

I= -‘8 

i 

lilt 
11 
11 
11 
11 
11 
II 
II 
11 
11 
11 
II 
II 
11 
II 
11 
II 
11 
11 
II 
II 
13 
13 
13 
13 
13 
13 
13 
13 
II 
II 
II 
11 
11 
13 
11 
II 
13 
II 
II 
II 
13 
13 
11 



site 01 
summaty of analytical results 

surface soil 

from ssOt~res.dbf 
from ssOlgem.dbf 
9/27/997:59 AM 7of6 



from ssOl_rasdbf 
frwnssol sam.dbf 
9’271’997j~ “ 

\ 
i’ 

site 01 
summary of analytical redts 

surlace soil 

order 
aoc 

location 
matrfx 
nsample 
sampla 
samde 
top-deptn 
bothxn-dep 

sampla dat 
Sort 

Mfscallanaous Parameter (mgfkg) 
HEXAVALENT CHROMIUM 
PH 

TOTAL ORGANIC CARBON (%) 

12 13 14 15 16 
SITE 01 SITE 01 SITE 01 SITE 01 SITE 01 

PAI-WSS13 PAI-OI-SS14 PAW-SS-14 JONNET JONNET 

ss ss ss ss ss 

PAW-SS-13-01‘ PAI-OI-SS-14-01 PAIQI-SS-14-01-D PAI-OI-SS-015 PAW-SW16 
PAI-OI-SS-Ol3-01 PAW-SS-614-01 PAW-SS-OWOl-D PAI-OI-SW15 PAI-ol-SS-016 

NORMAL DUP DUP NORMAL NORMAL 
0 0 0 0 0 
1 1 I 0 0 

02-Jun-95 02Juw96 02-Jun-96 21.Apr.99 2t-Apr-99 

c-12 c-13 c-14 c-15 c-16 count 

II 
II 
11 
II 
it 
11 
II 
II 
II 
II 
11 
11 
11 
II 
II 
II 
11 
II 
it 
II 
II 
11 
11 
11 

0.89 u 0.94 u 4 
5 
5 





MCRD Paris island 
SWMU 41 - surface soils 

Analytical Results 

order 
sne 
location 
matrix 
nsample 
sample-dat 

01 02 03 04 
SITE 41 SITE 41 SITE 41 SITE 41 
PAI-SS-01 PAI-41~SS-02 PAI-41-SS-03 PAlAl-SS-04 
ss ss ss ss 
PAI-ol-SS-Ol-01 PAI-41.SS-O2-01 PAI-41-SS-03.01 PAI-41-SS-04-01 
0%Jun-98 03-Jun-98 0%Jun-98 0%Jun-98 



MCRD Paris Island 
swu 41 -surface soils 

Analytical Results 

n 

order 
site 
location 
matrix 
nsample 

01 02 03 04 
SITE 41 SITE 41 SITE 41 SITE 41 
PAI-41-SS-01 PAI-41-SS-02 PAI-ll-SS-03 PAI-41-SS-04 
ss ss ss ss 
PAW-SS-01-01 PAWI-SS-02-01 PAW-SS-CIP01 PAI41-S&04-01 

t 

PYRENE 

TOTAL PHENOL 
PesticidesfPCBs (uglkg) 
4.4’-DDD 
4+-DDE 
4.4’-DDT 
ALDRIN 
ALPHA-BHC 

ALPHA-CHLORDANE 
AROCLOR-1016 

AROCLOR-1221 
AROCLOR-1232 

AROCLOR-1242 
-_ -- ._ -. .- 

-~ ~~ 
1 07u I I 120 )43U 

1 350 u 1 3%: 1 360u 1 350 u I 

17 u 60 U 85 u 
43 60 U 85U 
65 60 U 65 U 

6.7 I 56 U 42 U 
6.7 L 96 U 42 U 
a,7 u ;:i 56U 42 U 
a.7 u 8.9 U 1 0.6 U 6.5 U 
..v II 

I 0.l” mn II , 0.J u ’ 3.6 U I ’ 6.5 U 
. --.. 1 6.lU I --.. 1 U.Y ” 1 6.6 U 6.5 u 

x --.. 

I80 u 
180 u 
.^^ 

65 U 
65 U 
85 U 
a5 u 

17 U 3.5 
17 u 3.5 
17 u 3.5 U 1au u 

, A* .I .I,” , r)c J.J u 180 U 
1 8.7 U 1 1.6U 66 U I _ 

8.7 u 1 1.6 
6.7 ” I A.. 

6.7 e&q=- 
e_ I 

J‘W I -.-- ---J” 6290 
0.47 u 1 0.16 U 1 0.89 U 0.15 IJ 

0.87 I 048 I 6.? 9.69 
44.1 I 20.7 I 151 29.6 
0.05 . 1 0.14 u 0.51 0.13 

42; 
66 u 42 U 
66 u 42 U 
6% U 42 U 
360 U 420 U 
L-1 

, oru 1 16U 1 1 
) 170u 1 35u law u 1 850u I 

,.*a#. I Ai3fl I FIR?” I 

ENDOSULFAN SULFATE 
ENDRIN 
ENDRIN ALDEHYDE 
ENDRIN KETONE 
GAMMA-BHC (LINDANE) 
GAMMA-CHLORDANE 
HEPTACHLOR 
HEPTACHLOR EPOXIDE 
METHOXYCb” -- IL”C( 
TOXAPHENE 

Inorganics (m @kg) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 

,a -. 
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DATA QUALITY 

Various quality control measures were implemented during the 1998 and 1999 field sampling and 
laboratory analysis performed by Tetra Tech NUS at Site 1 and SWMU 41. 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 are provided in Section 3.0. 

1.0 DATA QUALITY 0 BJECTIVES 

A detailed discussion of the DQOs for the 1998 and 1999 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 = Vl-v2 x 100 
(Vl + 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 &:50 percent for solid matrices and i30 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 SWMUS 1 and 41, as well as the 
implication of the data qualifications, is discussed in Section 3.0 of this appendix. 

1.2 Accuracy Jo_ 

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 x 100 
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 and 1999 analytical data is defined as 75 to 125 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 and 1999 
analytical data for SWMUS 1 and 41 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 = VxlOO 
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) ---a.. 
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 and 1999 sampling event for SVvMUS 1 and 41 is 98.9% (i.e., 
112 chemical analytical -results out of a total of 10,744 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 that 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 and 1999 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. .“,-“-. 
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l Rinsate blanks were obtained. by pouring analyte-free water over.sample 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 and 1999 
SWMUS 1 and 41 analytical data is provided in Appendix C, Chain of Custody (COCs). 

3.0 DATA VALIDATION 

All samples collected as part of the 1998 and 1999 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 and 1999 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 that 
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 
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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: 

. U - Indicates that the chemical was not detected at the numerical detection limit (sample-specific 
iuantitation limit) noted. Nondetected results from the laboratory are reported in this manner. This 
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 
Gantitation 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 that is actually present in the sample. The laboratory reported 
concentration is wnsidered to be an estimate of the true concentration. 

.* UR’- Indicates that the chemical may or may not be present. The nondetected analytical result 
reported 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). 

. R - 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 and 1999 analytical data for SWTWS 1 and 41 
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 Summary of Data Validation Results 

A brief summary of the data validation results for the 1998 and 1999 sampling effort for SWMUS 1 and 41 
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 was identified as a laboratory blank contaminants on a frequent basis. Bis(2- 
ethylhexyl)phthalate, acetone, methylene chloride, and toluene 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 hold times, calibrations, surrogates, percent breakdown of 4,4’-DDT (pesticides 
only), and percent difference between columns (pesticides only). 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. 
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Nondetected results in some samples were rejected due to gross technical noncompliance with calibration 
criteria (i.e., relative response factors < ,0.050). The compounds 4-nitroquinoline-l-oxide, 4- 
phenylenediamine, acrolein, acrylonitrile, methyacrylonitrile, 4-methyl-2-b&none, 2-butanone, 2- 
hexanone, and acetone were the most frequently affected. Aqueous and solid samples were affected by 
the noncompliances. Refer to Table 1 for a listing of the affected samples and compounds. 

Nondetected results for b-BHC and Heptachlor epoxide in solid samples PAI-01-SS-15-01 and PAI-Ol- 
SD-17-01 were rejected due to a percent difference between analytical columns greater than 100%. The 
nondetected result for 4,4’-DDT in sample PAI-Ol-SD-OOlwas rejected due to the percent breakdown of 
4,4’-DDT greater than 20% in the performance evaluation samples. 

Semivolatile results for groundwater sample PAI-Ol-GW-05-01 were qualified as estimated, UJ, due to 
holding time noncompliance. Positive pesticide results for 4,4’-DDD, 4$-DDE and 4,4’-DDT in surface 
soils PAI-Ol-SS-05-01, PAI-Ol-SS-08-01, and PAI-Ol-SS-07-01 were also qualified as estimated, J, due 
to holding time noncompliance. 

None of the organic analytical results for aqueous or solid samples collected at SWMUS 1 and 41 during 
the 1998 sampling effort were qualified due to matrix spike (MS) noncompliance, laboratory control 
sample (LCS) noncompliance, field duplicate imprecision, 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 following compounds were detected as contaminants in the field quality control 
blanks: beryllium, copper, thallium, vanadium, and tin. The detection limits of those results that were 
found to be attributable to blank contamination introduced during sampling or laboratory analysis were 
raised during the validation process. 

Inorganic sample results were typically qualified as estimated based on problems noted with calibration, 
matrix spikes, serial dilution (ICP only), and chemical interferences (ICP only). 

None of the inorganic analytical results collected at SWMUS 1 and 41 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. 

Sediment samples were qualified due to laboratory method blank contamination and calibration 
noncompliance only. Groundwater and surface waters were qualified due to serial dilution and chemical 
interferences (ICP only). In addition, groundwater samples were qualified due to matrix spike 
noncompliance. 

3.3.3 Miscellaneous Analyses 

Results for surface water samples for total organic carbon, salinity, total dissolved solids, and total 
suspended solids were qualified as estimated, .(J), due to holding time noncompliance. 

Positive results for groundwater samples for sulfate were qualified as estimated, (J), due to matrix spike 
noncompliance. 

No other qualifiers were applied to miscellaneous parameters analyzed for SWMUS 1 and 41. 
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All validated results for SWMJS 1 AND 41 are presented in Appendix C (Data Base). This database is 
inclusive of all positive results (i.e. ,1998 and 1999 data) and is used to defined the nature and extent of 
contamination, assess contaminant fate and transport, and characterize potential risks. 

, 

/ 
f----Y 
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TABLE 1 

SAMPLE 1 MATRIX 1 REJECTED RESULTS 
PAI-Ol-GW-05-01 1 GW 1 2-b&none, 2-hexanone, acetone 

Jtanone, 2-hexanone, acetone 
&none 

I PAI-Ol-GW-lo-01 I GW I 4-nitroquinoline-l-oxide, pphenylenediamine, acrolein, acwlonitrile. / 

PAI-01-GW-1 l-01 
PAI- -GW-1 1-01-D 
PAI-Ol-GW-12-01 
PAI- -GW-13-01 

1 PAI-Ol-GW-14-01 1 GW 1 a-butanone. 2-hexanone 

metha&lonitrile - - 
. 

GW 2-butanone, 2-hexanone, acetone 
GW 2-butanone, 2-hexanone, acetone 
GW 2-butanone, 2-hexanone, acetone 
GW 2-butanone, 2-hexanone, acetone 

PAI 1 -GW4-01 
PAI-Ol-RB-01 
PAI-Ol-RB-02 
PAI-Ol-RB-03 
PAlAl-RB-01 

TB-041599 
TB-051998 
TB-060298 
TB-060398 
TB-061698 
TB-061798 
TB-062698 
TB-063098 

I-B-063098-2 

GW 
QC 
QC 
QC 
Q( 
QC 
Q( 
Q( 
Q( 

; I 2-b&none I 

2-butanone] 2-hexanone 
2-butanone 
2-butanone, acetone 
2-butanone, acetone 

; 1 2-butanone, Zhexanone, acetone 
: 1 2-b&none. acetone =I 
: 
> 

QC 
QC 
QC 
QC 
QC 

2-b&none, acetone 
2-butanone, acetone 
2-butanone, acetone 
2-butanone, acetone, acrolein, actylonitrile, methactylonitrile 
2-butanone, acetone 
2-butanone, acetone, 2-hexanone 
2-butanone, acetone 

I TB-091498 I QC I 2-hexanone. 4-methvl-2-oentanone 
1 PAI-Ol-SW-02-00 1 SW ) 2-butanone,‘acetone ’ 
1 PAI-Ol-SW-02-00-D 1 SW I 2-butanone. acetone 
1 PAI-Ol-SW-03-00 ( SW 1 2-butanone; acetone 
1 PAI-Ol-SW-04-00 1 SW 1 2-butanone. acetone- 

PAI- -SW-05-00 SW 1 2-b&none; acetone 
PAI- -SW-06-00 SW I 2-butanone, acetone 
PAI-O 1 -SW-07-00 sv ,~ ~~ 
PAI- -SW-09-00 SW I 2-butan&e’ 
PAI- -SW-l O-00 SV 
PAI- -SW-l I-00 SV V I 2-butanone, acetone 
PAI-Ol-SW-12-00 SV I 2-butanone. acetone 

u I 2-b&none. acetone I 

d I 2-b&none. acetone I 

‘-01 I SD I acetone I 

I-11-01 I SD I acetone I 
PAI-Ol-SD-12-01 SD 
PAI-Ol-SD-001 SD 

acetone 
acetone. 4.4’-DDT 
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3rown & Root Envirunmentai 
INTEZU’UL COIUXESPONBENCE 

;;<~.“:-~’ --, . . _,_ _j ,.,,,, 

TO: &B!tyw~~!f DATE: AUGUST 11,1998 

FROM: DANIEL MENlCUCCl cc: DV FILE 

SUBJECT: ORGANIC DATA VALIDATION - TARGET COMPOUND LlST VOLATILES, 
SEMIVOLATILES & PESTICIDES I PCBs; 
CT0 0020, MCRD PARRIS ISLAND 
SDG TTP02 

SAMPLES: J/Aqueous 

PAI-Ol-GW-007-01 PAI-01-GW-008-01 TB-081898 

The sample set for the CT0 0020 MCRD Parris island site SDG lTPO2 consists of two (2) aqueous 
environmental samples and one (1) aqueous trip blank. The field crew specified sample PAI-Ol-GW- 
007-01 for matrix spike I matrix spike duplicate analysis in this SDG. All samples were analyzed for 
volatiles. All samples except the trip blanks were analyzed for semivolatiles and pest / PCBs. 

. The samples were collected by Tetra Tech NUS, on June 18’h, 1998 and analyzed by Laucks Testing 
Laboratories. The Votatile and Semivolatile Organic Analysis were conducted according to SW-846 
Methods 82608 and 827OC, respectively. Pesticide analysis was conducted according to SW-846 
Method 8081A. PC8 analysis was conducted according to SW-848 Method 8082. The data was 
evaluated according to the following parameters: 

l . 

t . 
t . 

. 

. 

. 
l . 

. 

l . 

. 

<t . 

l . 

Data completeness 
Holding 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 performance 
Detection limits 
Sample identification 
Sample quantitation 

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 qUalifiCatiOflS. 

Volatile Fraction 

The. initial and cbniinuing calibration analysis of acetone and 2-butanone contained relative response 
factors (RRFs) below the 0.050 quality control limit. Nondetected r&&s for the aforementioned 
compotinds in all samples were qualified as unreliable, (UR). Positive results for acetone were qualified 
as estimated, (J). 
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The continuing calibration analysis of carbon tetrachloride contained a percent difference (WD) greater 
than the 25% quality control limit. Nondetected results for the aforementioned compound in all samples 
were qualified as estimated, (UJ). 

The following contaminant was detected in the laboratory method and field quality control blanks at the 
following maximum concentration: 

Maximum 
Analvte Concentration Action-Level 
Methylene Chloride 1 ug/L 10 ug/L 

Sample aliquot and dilution factors were considered prior to the applic+on 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). 

Several compounds in all samples contained positive results below the Contract Required Quantitation ,.-I- 
Limits (CRQL). These compounds have been qualified as estimated, (J). ” 

Semivolatile Fraction 

The continuing calibration analysis of nitrobenzene, isophorone, 2-nitroaniiine, 4-nitrophenol and 
butylbenzylphthalate contained %Os greater than the 25% quality control limit. Nondetected results for 
the aforementioned compounds in all samples were qualified as estimated, (UJ). 

The surrogate recovery for 2-fluorophenol was below the quality control limit in sample PAI-Ol-GW-008- 
01. Since only one fractional surrogate was outside of QC limits, no validation action is required. 

The matrix spike / matrix spike duplicate analysis of pentachlorophenol contained low recoveries in 
sample PAI-Ol-GW-007-01. As per EPA guidance, no validation action is required for MS I MS0 
noncompliance alone. 

The blank spike sample contained recoveries for 4-chloro-8-methylphenol and 2,4dinitrotoluene below 
the lower quaiity control limit. Recoveries for phenol, Bchlorophenol, 4-nitrophenol and 
pentachlorophenol were below the 10% quality control limit. Low recoveries were a result of low 
surrogate recoveries in the blank spike. Since the environmental samples contained acceptable 
recoveries and the MS/MS0 recoveries were acceptable, no validation action was taken. 

Several compounds in all samples contained positive results below the Contract Required Quantitation 
Limits (CRQL). These compounds have been qualified as estimated, (J). 

PesticidesIPCBs 

No noncompliances were found in these fractions. 
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Executive Summary 

Laboratory Performance: Methylene chloride was detected in the laboratory method quality control 
blank. Several semivolatile samples contained low surrogate recoveries. Calibration noncompliances 
were noted in both volatile and semivolatile analyses. 

The data for these analyses were reviewed with reference to the “National Functional Guidelines for I 
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).” 

_ .- 
p 

. 

Brown and Root Environmental 
Daniel J Menicucci 

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 



Sample No. 

PAI- -GW-007-01 
PAI-Ol-GW-008-01 
TRIP BLANK 1 

MCRD PARRIS ISLAND 
SDG NO. TTPOZ 

TABLE 1 - RECOMMENDATION SUMMARY 

Volatile Semivolatile 

R’ J1,2.3 J 3.4 

A’ R’ J1.2.3 J3.4 

Al R’ J2.3 

PesUPCB 

Accept data, but qualify positive results for methylene chloride below the action level as 
nondetected, (U) as a result of blank contamination. 

Reject data, and qualify nondetected results as unreliable (UR) as a result of the RRFs 
for acetone and/or %butanone falling below the 0.050 quality control limit. 

Accept data, but qualify positive results for acetone as estimated, (J) as a result of the 
RRF for acetone falling below the 0.050 quality control limit. 

Accept data, but qualify nondetected results as estimated, (UJ) as a result of the %D for 
carbon tetrachloride exceeding the 25% quality control limit. 

w Accept data, but qualify positive result below the CRQL as estimated, (J). 

Accept data, but qualify nondetected results as estimated, (UJ) as a result of the %Ds for 
nitrobenrene, isophorone, anitroaniline, 4-nitrophenol and butylbenzylphthalate 
exceeding the 25% quality control limit. 



Data Qualifier Key: 

U 

J - 

UJ - 

UR 

Value is a nondetect as reported by the laboratory. 

Positive value is considered estimated. 

Nondetected value is considered estimated. 

Value is considered unreliable. 



Qualifier Codes: 
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September 19, 1997 

Lab Blank Contamination 

Field Blank Contamination 

Calibration (i.e., % RSDs, %Ds, ICVS. CCVS, RPDs, RRFs, etc.) Noncompliance 

MSIMSD Noncompliance 

LWLCSD Noncompiianfe 

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 

hstnament Calibration Range Exccedance 

Sample Preservation ; -----.\ 

lntemai Standard Noncompliance 

Poor lnsttument Performance (i.e., base-time drifting) 

Uncertainty near detection limit (< 2 x IDL for inorganics and < CRQL for organics) 

Other problems (can encompass a number of issues) 

Surrogates Recovery Noncompliance 

PesticiduPCB Resolution 

9’0 Breakdown Noncompliance for DDT and E&in 

PesvPCD % between columns for positive results. 

Non-linear calibrations. tuning r < 0.995 
(correlation coefficient) 



TO: DATE: AUGUST 13,1998 

FROM: DANIEL MENICUCCI cc: DV F!LE 

SUBJECT: ORGANIC DATA VALIDATION - APPENDIX 1X VOLATILE% SEMIVOLATILES, 
PESTICIDES I PCBs 8 HERBICIDES; 
CT0 0020, MCRD PARRIS ISLAND 
SDG TTPO3 

SAMPLES: ZYAqueous 

PAI- -GW-01 O-01 TB061798 

The sample set for. the CT0 0020 MCRD Parris Island site SDG TTP03 consists of one (1) aqueous 
environmental sample and one (1) aqueous trip blank. Both samples were analyzed for volatiles. The 
environmental sample was analyzed for semivolatiles, pest / PCBs and herbicides. 

The samples were collected by Tetra Tech NUS, on June 17’“, 1998 and analyzed by Laucks Testing 
Laboratories. The Volatile and Semivolatile Organic Analysis were conducted according to SW-846 
Methods 82608 and 827OC, respectively. Pesticide / PCB analysis was conducted according to SW-846 
Method 8081A / 8082. Herbicide analysis was conducted according to SW-846 Method 8151A. The 
data was evaluated according to the following parameters: 

t . Data completeness 
l . Holding times 

. Initial and continuing calibrations 
l Laboratory and field blank analyses 
. 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, 2-butanone, acrolein, acrylonitrile and 
methacrylonitrile contained relative response factors (RRFs) below the 0.050 quality control limit. 
Nondetected results for the aforementioned compounds in all samples were qualified as unreliable, (UR). 
Positive results were qualified as estimated, (J). 

The following contaminant was detected in the laboratory method and field quality control~blanks at the 
following maximum concentration: 

Analvte 
Methylene Chloride 

Maximum 
Concentration 
0.4 ug/L 

Action-Level 
4 ug/L 
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Sample aliquot and dilution factors were considered prior to the application Of afl action kveis. Positive 
results for these compound found below the action level have been replaced by the CRQL value and 
qualified as a nondetect, (U). 

Sample PAI-01-010-01 contained positive results below the Contract Required Quantitation Limit 

(CRQL). These results were qualified as estimated, (J). 

Semivolatile Fraction 

The initial and continuing calibration analysis of &nitroquinoline-n-oxide and 1,4-phenylenediamine 
contained RRFs below the 0.050 quality control limit. Nondetected results for the aforemenboned 

compounds were qualified as unreliable, (UR). 

Sample PAI-Ol-GW-OlO-01 contained positive results below the CRQL. 
These results were qualified as 

estimated, (J). --,, 

Pesticides/PCBs 

No noncompliances were found in this fraction. 

Herbicides 

No noncompliances were found in this fraction. 

n 

..-., 



MEMO TO: D. BRAYACK 
DATE: AUGUST 13,1998 - PAGE 3 

Executive Summary 

Laboratory Performance: Methyiene chloride was detected in the laboratory method quality control 
blank. Several volatile and semivolatile calibrations samples contained poor RRFs. 

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).” 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix 6 - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



MCRD PARRIS ISLAND 
SDG NO. TTPOS 

TABLE 1 - RECOMMENDATION SUMMARY 

Sample No. Volatile Semivolatile PesUPCB 

PAI-Ol-GW-01 O-01 A’ R1 51.2 R2 J2 
TB061798 A’ R’ 

A’ - Accept data, but qualify positive results for methylene chloride-below the action level as 
nondetected, (U) as a result of blank contamination. 

R’ - Reject data, and qualify nondetected results as unreliable (UR) as a result of the RRFs 
for acetone, 2-butanone, acrolein, acrylonitrile and methacrylonitrile falling below the 
0.050 quality control limit. 

R2 - Reject data, and quaiify nondetected results as unreliable (UR) as a result of the RRFs 
for 4-nitroquinoline-n-oxide and 1 &phenyienediamine failing below the 0.050 quality 
control limit. 

J’ - Accept data, but qualify the positive result for acetone as estimated, (J) as a result of the 
RRF falling below the 0.050 quality control limit. 

J2 - Accept data, but qualify positive results below the CRQL as estimated, (J). 



Data Qualifier Kev: 

U Value is a nondetect as reported by. the laboratory. 

J 

UJ 

- Positive value is considered estimated. 

Nondetected value is considered estimated. 

UR - Value is considered unreliable. 
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Qualifier Codes: 

a 

b 

C 

d 

e 

f 

g 

h 

i 

j 

k 

I 

m 

q 

r 

V 

. 

Lab Blank Contamination 

Field Blank Contamination 

Calibration (i.e.. % RSDs, SDS. ICVs, CCVS. RPDs, RRFt. etc.) Noncompliance 

MSlMSD Noncompliance 

LCYLCSD Noncompliance 

Lab Duplicate Imprecision 

Field Duplicate Imprecision 

Holding Time Exceedancc 

ICP Serial Dilution Noncompiiance 

GFAA PDS - GFAA MSA’s I < 0.995 

ICP Interference - include ICSAB % R’S 

Insrmment Calibration Range Exccedanct 
..-- 

Sample Reservation 

lntemai Standard Noncompiiancc 

Poor instrument Performance (i.e., base-time drifting) 

Uncertainty near detection limit (< - 7 x tDL for inorganics and < CRQL for organics) 

Other problems (can encompass a number of issues) 

Surrogates Recovery Noncompliance 

PesticiduPCB Resolution 

96 Breakdown Noncompliance for DDT and Endrin 

PesvPCD 34 between columns for positive results. 

Non-linear calibrations. tuning t < 0.995 
(correlation coefficient) 

,.--- -. 

~.~ 
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Brown & Root Environmentid 

TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Overview 

C-49-08-8-083 

DATE: AUGUST 13.1998 

TERRI L. SOLOMON COPIES: DV FILE 

INORGANIC DATA VALIDATION - CHLORIDE, CYANIDE, FLUORIDE, HARDNESS, HEXAVALENT 
CHROMIUM, NITRATWNITRITE, SULFATE, TOTAL DISSOLVED SOLIDS, TOTAL ORGANIC 
CARBON, TOTAL SUSPENDED SOLIDS 
CT0 020 - MCRD PARRIS ISLAND, SOUTH CAROLINA 
SDG - TTPOZ 

YAqueousf 

PAI-Ol-GW-007-01 PAI-OI -GW-008-01 PAI-OI -GW-01 O-01 

The sample set for MCRD Parris Island, SDG TTPOZ, consists of three (3) .aqueous environmental samples. No field 
duplicate pairs were included within this SDG. 

Ail samples were analyzed for chloride, fluoride, nitrate/nitrite, sulfate. total dissolved solids total organic carbon and total 
suspended solids. Sample PAI-01-GW-O07-01 was also analyzed for cyanide, hardness and hexavalent chromium, 
Sample PAI-OI -GW-O08-01 was also analyzed for cyanide and hardness. Sample PAI- -GW-01 O-01 was also analyzed 
for hexavalent chromium. The samples were collected by Tetra Tech NUS on June 16 and 17, 1998 and analyzed by 
Laucks Testing Laboratories under Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality 
Control (QAIQC) criteria. Chloride, fluoride and sulfate analyses were conducted using EPA method 300.0. Cyanide 
analyses were conducted using SW-846 method 9012A. Hardness analyses were conducted using EPA method 130.2. 
Hexavalent chromium analyses were conducted using SW646 method 7196A. Nitrate/nitrite analyses were conducted 
using EPA method 353.3. Total dissoived solids analyses were conducted using EPA method 160.1. Total organic carbon 
analyses were conducted using SW-846 method 9060. Total suspended solids analyses were conducted using EPA 
method 160.2. 

These data were evaluated based on the following parameters: 

l . 

l . 

l . 

. 
* . 

. 
l . 

l . 

* . 

Data Completeness 
Holding Times 
Calibration Verifications 
Laboratory Blank Analyses 
Laboratory Control Sample Results 
Matrix Spike Results 
Laboratory Duplicate Results 
Sample Quantitation 
Detection Limits 

l - All quality control criteria were met for this parameter. 

p-2\ 
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C-49-08-8-083 

The attached Table 1 summarizes the validation recommendations which were based on the followina information: 

Laboratorv Blank Anaivses 

The following contaminants were detected in the laboratory preparation blanks at the following maximum concentrations: 

Analvte 
nitrate/nitrite 

Samples affected: 

Maximum Action 
Concentration Levelaaueousj 
0.012 mg/L 0.06 mg/L 

All 

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 consideration when evaluating forblank contamination. Positive results 
less than the action level for nitrate/nitrite’ 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. 

Matrix Spike Results 

The Matrix Spike (MS) Percent Recovery (%R) for sulfate was > 125% ‘quality control limit. Positive results reporter”-‘-~~ 
the aforementioned parameter were qualified as estimated, “J”. 

Notes - None. 

Executive Summarv 

Laboratory Performance: Nitrate/nitrite was present in the laboratory preparation blank. 

Other Factors Affecting Data Quality: The MS %R for sulfate was > 125% quality control limit. 



,- 
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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).” 

Tern L. Solomon 

Quality Assurance Officer 

Attachments: 
i,’ 
:: 1. Appendix A - Qualified Analytical Results 

2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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C-49-08-8-083 

MCRD PARRIS ISLAND 
SDG l-F’02 

TABLE 1 - RECOMMENDATION SUMMARY 

chloride 
cyanide 
fluoride 
hardness 
hexavalent chromium 
nitrate/nitrite 
sulfate 
total dissolved solids 
total organic carbon 
total suspended solids 

A’ 

If the field is left blank, the qualifier is A - Accept all data. 

f as nondetected ,“U”, as a result of laboratory blank contamination. Accept data but qualify 

Accept data but qualify positive results as estimated, “J”, as a result of MS noncompliance. 

A’ - 

J’ - 

.: 

..--%. 
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Brown & Rooi Environmetiai 

TO: 

FROM: 

SUBJECT: 

DANIEL MENICUCCI cc: DV FILE 

ORGANIC DATA VALIDATION - TARGET COMPOUND LIST VOLATlLES, 
SEMIVOLATILES & PESTICIDES I PCBs; 
CT0 0020, MCRD PARRIS ISLAND 
SDG TTP04 

SAMPLES: 1 O/Aqueous 

PAI-OliGW-004-01 
PAI- -GW-01 I-01 
PAI-OI -GW-013-01 
TB063098 

DATE: AUGUST l&l998 

PAI-Ol-GW-00501 
PAI-Ol-GW-011-OID 
PAI-01-GW-014-01 

PAI-Ol-GW-006-01 
PAI-Ol-GW-012-01 
PAI-Ol-GW-09-01 

. 

The sample set for the CT0 0020 MCRD Parris Island site SDG ‘77804 consists of nine (9) aqueous 
environmental samples and one (1) aqueous trip blank. One field duplicate pair PAI-0%GW-011-01 I 
PAI-Ol-GW-01 I-OlD was specified in this SDG. All SampIeS were analyzed for volatiles. All samples 
except the trip blank were analyzed for semivolatiles and pesticides / PCBS. 

The samples were collected by Tetra Tech NUS. between June 26’” - 30’“, 1998 and analyzed by Lau&s 
Testing Laboratories. The Volatile and Semivoiatile Organic Analysis were conducted according to SW- 
846 Methods 82608 and 827OC. respectively. Pesticide I PCB analysis was conducted according to SW- 
846 Method 8081A / 8082. The data was evaluated according to the’following parameters: 

l . Data completeness 
. 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. 

Volatile Fraction 

The initial and continuing calibration analysis of acetone. 2-butanone and 2-hexanone contained relative 
response factors (RRFs) below the 0.050 quality control limit. Nondetected muits for the 
aforementioned compounds in all samples were qualified as unreliable. (UR). A positive result for 
acetone in sample PAI-Ol-GW-014-01 was qualified as estimated, (J). 

The following contaminant was detected in the laboratory method and field quality control blanks at the 
following maximum concentration: 

Maximum 
Analvte Concentration Action-Level 
Methylene Chloride 1.1 ug/L 11 ug/L 
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Sample aliquot and dilution factors were considered prior to the application of all action levels. Since no 
positive results were reported for the aforementioned compound, no validation action was required. 

Semivolatile Fraction 

The acid surrogates in sample PAI-Ol-GW-O05-01 were below the 10% quality control limit. The sample 
was subsequently reanalyzed six days outside of the technical holding time. The reanalysis was chosen 

for data validation since the qualifications were less severe. Positive and nondetected results were 

qualified as estimated, (J) and (UJ). 

The following contaminant was detected in the laboratory method quality control blanks at the following 
maximum concentration: , 

Maximum 
Arralvte Concentration Action-Level 
bis(2-ethylhexyl)phthalate 1 uglL 10 uglL 

Sample aliquot and dilution factors were considered prior to the application of all action levels. Positive 
results for the aforementioned compound belowthe action level have been replace by the CRQL and 
qualified as nondetected, (U). 

PesticidesIPCBs 

No noncompliances were found in this fraction. 
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Executive Summary 

Laboratory Performance: Methylene chloride and bis(2-ethylhexyl)phthalate were detected in the 
laboratory method and field quality control blank. All volatile calibrations contained RRFs 
noncompliances for acetone, 2-hexanone and 2-butanone. A semivolatile sample was analyzed outside 
of the technical holding time. 

Other Factors Affecting Data: Low surrogate recoveries were detected in a semivolatile sample. 

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).” 

/c’T;I,,~: %+& I’ 
Tetra Tech NUS 
Daniel J Menicucci 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
Appendix B - Results as Reported by the Laboratory 
Appendix C - Support Documentation 

Y 



MCRD PARRIS ISLAND 
SDG NO. TTP04 

TABLE 1 - RECOMMENDATION SUMMARY 

Sample No. Volatile Semivolatile Pest/PCB 

PAI-0%GW-004-01 
PAI-Ol-GW-005-01 
PAI-Ol-GW-006-01 
PAI-0%GW-01 l-01 
PAI-Ol-GW-Oil-OlD 
PAI-0%GW-012-01 
PAI-01-GW-013-01 
PAI- -GW-014-01 
PAI-Ol-GW-09-01 
TB063098 

R’ A’ 
R’ 

A’ J2.3 

R’ A’ J3 
R’ A’ J3 
R’ A’ J3 
R’ A’ J3 
R’ J3 A’ J3 
R1 J1.3 A’ J3 
R’ A’ J3 
R’ 

A’ 

R’ 

J’ 

w Accept data, but qualify positive results for bis(2-ethylhexyl)phthalate below the action 
level as nondetected, (U) as a result of blank contamination. .-* 

- Reject data, and qualify nondetected results as unreliable (UR) as a result of the RRFs 
for acetone, 2-butanone, and 2-hexanone falling below the 0.050 quality control limit. 

- Accept data, but qualify the positive result for acetone as estimated, (J) as a result of the 
RRF falling below the 0.050 quality control limit. 

- Accept data, but qualify the positive and nondetected results as estimated, (J) and (UJ) 
as a result of a technlcal holding time exceedance. 

- 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. 

J - Positive value is considered estimated. 

UJ - Nondetected value is considered estimated. 

UR Value is considered unreliable. 
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C-49-08-8-081 

DATE: AUGUST 13,1998 

FROM: TERRI L. SOLOMON COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - TAL METALS 
CT0 020 - MCRD PARRIS ISLAND, SOUTH CAROLINA 
SDG - TTPOZ 

SAMPLES: SIAqueousl 

PAI-OI -GW-007-01 PAI-OI -GW-O07-01 -F PAI- -GW-O08-01 
PAI-Ol-GW-008-01-F PAI- -GW-Ol O-01 -F 

Overview 

The sample set for MCRD Parris Island, SDG lTPO2, consists of five (5) 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 qualified for dissolved TAL metals. The samples were collected by Tetra Tech NUS on June 16 and 
17, 1998 and analyzed by Laucks Testing Laboratories under Naval. Facilities .Engineering Service Center (NFESC) 
Quality Assurance/Quality Control (QAKIC) criteria. Metals analyses, with the exception of arsenic, lead, mercury, 
selenium and thallium, were conducted using SW-846 method 601 OA. Arsenic, lead, selenium and thallium analyses were 
conducted using SW-846 method 7000A. Mercury analyses were conducted using SW-846 method 7470A. A CLP-like 
deliverable was provided. 

All analyses. with the exception of arsenic, lead, mercury, selenium and thallium, were conducted using Inductively . 
Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using Graphite 
Furnace Atomic Absorption (GFAA). Mercury analyses were conducted using cold vapor AA. 

These data were evaluated based on the following parameters: 

* . 
l . 

. 

. 

. 

l . 

. 

l -. 

* . 

* . 

l . 

- . 

* 

Data Completeness 
Holding Times 
Calibration Verifications 
Laboratory Blank Analyses 
ICP Interference Check Sample Results 
Laboratory Control Sample Results 
Matrix Spike Results 
Laboratory Duplicate Results 
ICP Serial Dilution Results 
GFAA Analytical Spike Recoveries 
Sample Quantitation 
Detection Limits 

All quality control criteria were met for this parameter. 
i---h 

- 
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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 / preparation blanks at the following maximum 
concentrations: 

Maximum Action 
Analvte Concentration Levelaqueous) 
barium 2.9 UglL 14.5 uglL 
beryllium 0.3 ug/L 1.5 ug/L 
calcium 49.1 ug/L 245.5 ug/L 
cobalt 3.2 ug/L 16.0 ug/L 
copper 2.5 ug/L 12.5 ug/L 
magnesium 31.8 ug/L 159 uglL 
manganese(‘) 1.40 ug/L 7.0 UgfL 
potassium 264.5 ug/L 1022.5 ug/L 
selenium 0.9 ug/L 4.5 ug/L 
sodium 177.1 UgJL 885.5 ug/L 
vanadium 2.0 uglL 10.0 ug/L 

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 and dilution factors were taken into consideration when evaluating for blank contamination. Positive results 
less than the action level for beryllium 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. 

3’ 
ICP Interference Check Sample Results 

The interfering analyte magnesium was present in samples PAI-Ol-GW-008-01 and PAI-Ol-GW-O08-01-F at a 
concentration which was comparable.to the level of magnesium in the Interference Check Sample (ICS) solution. Several 
analytes namely barium, cadmium, cobalt, manganese, nickel, potassium, sodium and vanadium were present in the ICS 
solution at concentrations which exceeded the Instrument Detection Limit (IDL). Interference affects exist for cobalt, nickel 
and vanadium in the affected samples. The nondetected results reported for cobalt and nickel in the affected samples 
were qualified as estimated, “UJ”. The positive results reported for vanadium were qualified as a result of blank 
contamination. 

The interfering analytes calcium and magnesium were present in sample PAI-OI-GW-010-01-F at concentrations which 
were comparable to the levels of calcium and magnesium in the Interference Check Sample (ICS) solution. Several 
analytes namely barium, cadmium, cobalt, manganese, nickel, potassium, sodium and vanadium were present in the ICS 
solution at concentrations which exceeded the Instrument Detection Limit (IDL). Interference affects exist for cobalt; nickel 
and vanadium in the affected sample. The nondetected results reported for cobalt and nickel in the affected sample were 
qualified as estimated, “UJ”. The positive result reported for vanadium was qualified as a result of blank contamination. 

The interfering analyte magnesium was present in sample PAI- -GW-O07-01 at a concentration which was comparabie to 
the level of magnesium in the Interference Check Sample (ICS) sofution. Several analytes namely barium, cadmium, 
cobalt, manganese, nickel, potassium, sodium and vanadium were present in the ICS solution at concentrations which 
exceeded the Instrument Detection Limit (IDL). Interference affects exist for cobalt, nickel and manganese in the affected 

D-3’ 
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sample. The nondetected results reported for cobalt and nickel in the affected samples were qualified as estimated, “UJ”. 
The positive result reported for manganese was qualified as estimated, “J”. 

The interfering analyte magnesium was present in sample PAI-Ol-GW-007-01-F at a concentration which was comparable 
to the level of magnesium in the Interference Check Sample (ICS) solution. Several analytes namely barium, cadmium, 
cobalt, manganese, nickel, potassium, sodium and vanadium were present in the ICS solution at concentrations which 
exceeded the Instrument Detection Limit (IDL). Interference affects exist for cobalt and nickel in the affected samples. 
The nondetected results reported for cobalt and nickel in the affected samples were qualified as estimated, “UJ”. 

Matrix Spike Results 

The Matrix Spike (MS) Percent Recoveries (%Rs) for lead, mercury, selenium and thallium were < 75% quality control 
limit. Positive results and nondetects reported for the aforementioned analytes were qualified as estimated, “J” and “UJ’, 
respectively. 

ICP Serial Dilution Results 

The ICP Serial Dilution Percent Difference (%D) for manganese was > 10% quality control limit. Positive results reported 
for the aforementioned analyte were qualified as estimated, “J”. 

r&@ ,,---x: 

The GFAA percent recoveries were calculated and entered on the laboratory bench sheets. 

It was noted in the case narrative that the single point method of standard addition (MSA) technique was used to calculate 
the sample results for lead, selenium and thallium for all samples. 

The Contract Required Detection Limit (CRDL) Percent Recoveries for chromium, lead and mercury were outside the 80- 
120% quality control limits. However, no validation actions are required for CRDL noncompliances. 

Executive Summa4 

Laboratory Performance: Several anaiytes were present ‘in the laboratory method I preparation blanks. 

Other Factore Affecting Data Quality: The interfering analyte magnesium was present in all samples. The interfering 
analyte calcium was present in sample PAI-01.GW-010-01-F. The MS %Rs for lead, mercury, selenium and thallium were 
c 75% quality controt limit. The ICP Serial Dilution %D for manganese was z+ 10% quality control limit. 

f---x 

De 3% 
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C-49-08-8-081 

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 

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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MCRD PARRIS ISLAND 
SDG l-l-PO2 

TABLE I- RECOMMENDATION SUMMARY 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
iron 
Lead 

A’ 

J’ 

J* 

Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium A’ 
Zinc 

J3.4 

Jz 
J’ 

JZ 

J2 

If the field is left blank, the qualifier is A - Accept all data. 
,----x 

A’ - Accept data but qualify as nondetected ,“U”, as a result of laboratory blank contamination. 

J’ - Accept data but qualify nondetected results as estimated, ‘UJ”, as a result of ICP Interference. 

J* - Accept data but qualify positive results and nondetects as estimated, “J” and “UJ”, respectively, as a result 
of MS noncompliances. 

J3 - Accept data but qualify positive results as estimated, “J”, as a result of ICP Senal Dilution %D > 10%. 

J4 - Accept data but qualify positiveresults as estimated, “J”, as a result of ICP Interference. 



e 

.Brown & Root Environmetiai 
INXZWAL CORZESPONDEWZE 

c49-07-8-140 

TO: DATE: AUGUST 18,1998 

FROM: DANA PIETO cc: 

SUBJECT: INORGANIC DATA VALIDATION - TAL METALS & CYANIDE 
CT0 020, MCRD PARRIS ISLAND, SOUTH CAROLINA 
SDG U05737 

SAMPLES: 6 Solids: 

PAI-03~SS-006-01 PAI-O3-SS-007-01 
PAI-O3-SS-01 O-01 PAI-O3-SS-014-01 

7 Aoueous: 

PAI- -SW-O3 PAI-OI-SW-03-F 
PAI-OI -SW-04-F PAI-0%SW-09 
PAl-O3-RB-02 

DV FILE 

PAI-03-SS-009-01 
PAI-03-SS-O14-01-D 

PAI- SW-04 
PAI-OI -SW-09-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-O3-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 RECTA LabNet 
under Naval Facilities Engineering Service Center (NFESC) Quality AssuranceIQuaCty Control (QAIQC) 
criteria. Metal analyses, with the exception of mercury, were conducted using SW-846 Method SOlOB. 
Mercury analyses were conducted using SW-846 Method 7471A. Cyanide analyses were conducted usrng 
SW846 901 OB. 

The data were evaluated according to the following parameters: 

l . Data Completeness 
t . Holding Times 
l . Calibration Verifications 

. Laboratory Blank Analyses . 
l . 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: 
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Laboratotv Blank Analyses 

The following contaminants were detected in the laboratory method/preparation and/or rinsate blanks at the 
following maximum concentrations: 

Analvte 
Aluminum 
Antimony 
Antimony* 
Barium 
Beryllium 
Calcium2 
Chromium 
Copper’ 
Copper 
Iron* 
Lead 
Lead* 
Magnesium 
Magnesium2 
Manganese 
Potassium 
PotassiumZ 
Sodium 
Sodi& 
Vanadium 
Zinc’ 

Maximum 
Concentration 
76.8 uglL 
3.1 pglL 
3.5 pg/L 
0.26 pg/L 
0.9 pglL 
102 pglL 
1.1 pgIL 
56.0 
3.1 p/L 
83.8 uglL 
2.46 ug1L 
3.4 pg/L 
42.6 ug/L 
144 w- 
0.8 pg/L 
136.7 pg/L 
164 I@- 
401.45 pg/L 
1310 pglL 
1.2 kg/L 
2.68 pg/L 

w’“” 

&wJ 
384 pg/L 
15.5 pgfL 
- 

1.3 pg/L 
4.5 uglL 

- 
5.5 pg/L 
280 pg/L 
15.5 pg/L 
- 

12.3 fig/L 
- 

213.0 pglL 

4.0 pglL 
683.5 pg/L 

- 
2007 pg/L 

- 
6.0 pg/L 
13.4 pg/L 

Soil 
Action 
&y@ 
38.4 mg/kg 

- 

1.75 mglkg 
0.13 mg/kg 
0.45 mg/kg 
51 mglkg 
0.55 mglkg 

1.55 mg/kg 
41.9 mg/kg 

- 
1.7 mg/kg 

72 mg/kg 
0.4 mg/kg 

- 
92 mg/kg 

- 
655 mg/kg 
0.6 mg/kg 

- 

‘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 qualified “u”. No action was taken for the 
remaining anaiytes since the results were greater than the action level. It should be noted that field quality 
control samples are not qualified for fiekl blank contamination. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method/preparation 
and/or the rinsate blanks. 

Other Factors Affecting Data Quality: None. 

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 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 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 
Data Validator 

Tetra Tech NUS 
Data Validation Quality Assurance Officer 

Attachments: 

Appendix A - Qualified Analytical Results 
Appendix B - Results as Reported by the Laboratory 
Appendix C - Support Documentation 



.: PARRIS ISiANb 
SDG NO. UO5737 

TABLE 1 - RECOMMENDATION SUMMARY 

:. 

Alu!ninum 
F&ycnY 

Barium 
Beryllium 
g!ggm 

E2?m 
Fp;“r 

Lead 

;: 

A’ 

A’ 

A’ 

Magnesium 
Manganese 
Mercury 

, Nickel 
Potassium 
%Feyrn 

Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

A’ 

2: 

If field is left blank, the qualifier is A - accept all data. 

,A A’ - Accept data, but qualify results as “IJ”, as a result of laboratory blank contamination. --.” 
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Qualifier Codes: 

a 

b 

C 

d 

e 

f 

Is 

h 

i 

j 

k 

I 

m 

n 

0 

P 

4 

r 

5 

t 

U 

V 

Lab Blank Contamination 

Field Blank Contamination 

Calibration (i.e., % RSDs. %Ds, ICVs, CCVs, RPDs, RRb. etc.) Noncompliance 

MS/MSD Noncompliance 

LC!YLCSD Noncompiiance 

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 

Instrument Calibration Range Exceedance 

Sampie Preservation 

Internal Standard Noncompliance 

Poor Instrument Perfomance (i.e., base-time drif&) 

Uncertainty near detection limit (< 2 x IDL for inorganics < CRQL for organic@ 

Other problems (can encompass a number of issues). 

Sutrogates Recovery Noncompliance 

PesticideiPCB Resolution 

% Breakdown Noncompiiance for DDT and Endrin 

PeWPCD % between cohunns for positive resuits. 

Non-linear calibrations. tuning r k 0.995 
(correlation coefficient) 



I’NTEXNAL COR#ESPONDEXC: 
3mwn & Roti Environmentaf 

TO: DATE: AUGUST IQ1998 

FROM: LINDA KARSONQVICH COPIES: DV FILE 

SUBJECT: ORGANIC DATA VALIDATION- VOAlSVOAlPAHlPESTlPCB 
PARRIS ISLAND 
SDG UO5737 

SAMPLES: S/Aqueous/ 

PAI-OI-SW-03 PAI-OI -SW-O4 
PAl-01 SW-09 PAl-O3-RB-02 . 
TB-051998 

G/Solid/ 

PAI-03~SS-006-01 PAI-O3-SS-007-01 
PAI-03~S&009-01 PAI-03~SS-010-01 
PAI-O3-SS-014-01 PAl-O3-SS-014-OID 

OVERVIEW 

The sample set for Parris Island, SDG U05737 consists of two (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 polychlorinated biphenyls (PCBs). 

The samples were collected by Tetra Tech NUS on May 176 and 19*, 1998 and analyzed by RECRA Labnet. 
All analyses were conducted using SW-846 Methods 82608, 827OC, 8310, 8081A, and 8082 analytical and 
reporting protocols. The data contained in this SDG were validated wrth regard to the following parameters: 

* . Data completeness 
t . Holding times 

. Initial/continuing calibrations 

. Laboratory method and field quality control blank results 

. Surrogates 
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 

lnqal and/or continuing calibration relative response factors (RRFs) fell below the 0.05 quality control limit for 
acetone and 2-b&none. 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. Nondeteoted 
results for were qualified as rejected, UR, in the soil samples. 



-- 

The following table summarizes the maximum concentration of volatile compounds detected in the laboratory 
method and field quality control blanks (*) in this SDG. 

Maximum Action 
Comoound Concentration m 
Acetone 

?$ggg 
240 wK9 

2-Butanone 
Methylene chloride- 2 w- si $?nd 20 ugIKg 
1,2-Dichloroethene (total) 

f#!L 
115 pg/Kg 

Tetrachloroethene* 20 WKg 
Trichloroethene* 14 ug/L 70 WKg 

*t 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-009-01 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 PAI-03-SS-OO9-01 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-O06-01 were below 10% for four of the six surrogates. The _. 
F---. 

sample was m-extracted and re-analyzed and the surrogates were compliant However, the re-extraction 
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. 

Surrogate recoveries ih sample PAI-03~SS-Ol4-01 were below 10% for all of the six surrogates. The sample 
was m-extracted and re-analyzed and the surrogates were compliant. However, the m-extraction 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 reporting 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 errors were noted between the Form Is and the electronic data. The electronic data 
was amended by the reviewer to reflect the values reported on the Form 1 s. 

Pesticides 

The samples were analyzed at dilutions ranging from 2.5X to 50X due to matrix interferences. This accounts 
for the elevated reporting limits. 

pcBs, z--y ” 

All quality control parameters were met for this fraction. 

p-L\z 



EXECUTIVE SUMMARY 

Laboratory Performance issues: Acetone and 2-butanone tailed 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 Qualiw: The chlorinated compounds, 1,24chloroethene (total), 
tetrachloroethene, and trichloroethene were present in the rinsate blank.. 

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. 

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 



Qualifier Codes: 

g 

h 
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I 

m 

n 

0 

P 

S 

t 

U 

V 

= 

= 

= 

* 

= 

%a 

Z6 

= 

EI 

i 

P 

I 

= 

t 

= 

Lab Blank Contammation 

Field Blank Contamination 

Calibration (i.e.. 0% RSDs. ?CDs. 10’s. CCVs. RPDs. RR% etc., Noncompiiance 

MS/MSD Noncompliance 1 

LCS/LCSD Noncompliance 

Lab Duplicate imprecision 

Field Duplicate imprecision 

Holding Time Ex~eedanc~ 

ICP Seriai Dilution Noncompiiance 

GFAA PDS - ClFAA .MSA’s r < 0.995 

ICP Intertirence - include ICSAB 0,/o R’s 

Instrument Calibration Range Exceedance 

Sampie Preservation 

Intemai Standard Noncompliance 

Poor Insment Performance (i.e.. base-time drifiing) 

Uncwtainty near detection limit (< 2 x IDL for inorgaoics and C CRQL for orgaGs) 

.-. 

Other problems (can encompass a numixr of issues1 

Surrogates Recovery Noncompliance 

PcsticidaKB Resolution 

9% Breakdown Noncompiiance for DDT and Endrin 

Pest/PCD 9% between coiumtts for positive resuits. 

Non-linear calibrations. tuning r c 0.995 
(comiation coefficient 1 



Brown & Root Environmentai 
rNTERNti CORRESPONDENCE 

C49-08-8-088 

DATE; AUGUST 20,1998 

FROM: GRETCHEN PHIPPS COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - APPENDIX IX METALS 
CT0 020 - MCRD PARRIS, ISLAND 
SDG - TTP03 

SAMPLES: 1 I Aqueous / 

PAI-Ol-GW-010-01 

Overview 

The sample set for CT0 020, MCRD Parris. island, SDG lTPO3, consists of one (1) aqueous 
environmental sample. 

The sample was analyzed for Target Analyte List (TAL) metals. The sample was collected by 
T&a Tech NUS on June 17, 1998 and .analyzed by Laucks Testing Laboratories under Naval 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAIQC) 
criteria. The metals analyses, with the exception of mercury, were conducted according to 
SW-846 Method 60108. Mercury analyses were conducted according to SW846 Method 7470A. 

All analyses with the exception of arsenic, mercury, and selenium were conducted using the 
Inductively Coupled Plasma (ICP) methodologies. Arsenic and selenium 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 

t 
l Holding Times 

t 
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: 

Laboratonr Blank Analyses 

The following contaminants were detected in the laboratory method I preparation blanks at the 
following maximum concentrations: 



/- 

MEMO TO: D. BRAYACK - PAGE 2 C-49-08-8-068 

DATE: AUGUST 20,1998 

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).” 

Gretchen A. Phipps 

F----, 



MEMO TO: D. BRAYACK - PAGE 3 C-49-08-&068 
DATE: AUGUST 20,1998 

Attachments: 

1. Appendix A - Qualified Analytical Data 
2.. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentaion 



MEMO TO: D. BRAYACK - PAGE 4 C-49-08-8-088 

DATE: AUGUST 20,1998 

MCRD Parris. Island 
SDG TTP03 

Cyanide 
Sulfide 

Table 1 - RECOMMENDATION’SUMMARY _ 

If the field is left blank, the qualifier is A - Accept data. 



Brown & Rooi Environmentai 
rN’TEW& CORXES?ONDE?KE 

C-49-88-8-666 

TO: D. BRAYA& DATE: AUGUST 20,1998 

FROM: GRETCHEN PHIPPS COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - APPENDIX IX METALS 
CT0 020 - MCRD PARRIS, ISLAND 
SDG - TTP03 

Overview 

The sample set for CT0 020, MCRD Parris, Island, SDG lTPO3, consists of one (1) aqueous 
environmental sample. 

The sample was analyzed for Target Analyte List (TAL) metals. The sample was collected by 
Tetra Tech NUS on June 17, 1998 and analyzed by Laucks Testing Laboratories under Naval 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAIQC) 
criteria. The metals analyses, with the exception of mercury, were conducted according to 
SW-846 Method 60108. Mercury analyses were conducted according to SW-846 Method 7470A. 

All analyses with the exception of arsenic, mercury, and selenium were conducted using the 
Inductively Coupled Plasma (ICP) methodologies. Arsenic and selenium 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: 

t 0 Data Completeness 
l 

l Holding Times 
l 

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 were based on the 
followina information: 

Laboratorv Blank Analvses 

The following contaminants were detected in the laboratory method / preparation blanks at the 
following maximum concentrations: ,/- 



MEMO TO: D. BRAYACK - PAGE 2 C-49-08-8-066 
DATE: AUGUST 20,1998 

Analvte 
beryllium 
barium 
cobalt 
copper 
thallium 
vanadium 
tin(‘) 

Maximum Action 
Concentration Level ( Aqueous 1 
0.3uglL 1.5pgfL 
2.9pglL 14.5flgfL 
3.2pgfL 16pgfL 2.5pgfL 12.5pgIL 
1.8pglL Ngf L 2.OpgfL 1 WfL 
2.8OOpgIL 14!GfL 

(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. Positive results < the action level for beryllium, copper, thallium, vanadium, 
and tin have been qualified , ‘If”, 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. 

Executive Summary 

Laboratory Performance: Several analytes were present in the taboratory method f preparation 
blanks. 

Other Factors Affecting Date Quality: None. 



MEMO TO: D. Bf?AYACK - PAGE 3 C-49-08-8-066 
DATE: AUGUST 20,1998 

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 296). 

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 

Joseph A. Samchuck 
Quality Assurance Officer 

4 
c: 



MEMO TO: D. BRAYACK - PAGE 4 C-49-08-8-066 
DATE: AUGUST 20,1998 

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 5 
DATE: AUGUST 20,1998 

C-46-68-6-666 

MCRD Parris, Island 
SDG lTPO3 

Table 1 - RECOMMENDATION SUMMARY 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Lead 

A’ 

A’ 

Mercury 
Nickel 
Selenium 
Silver 
Thallium A’ 
Vanadium A’ 
Zinc 
Tin 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”. 



@fg- 

Brown & Rooi Envimnmeniai 

FROM: GRETCHEN PHIPPS 

C-49-08-8-079 

DATE: AUGUST 20,1998 

COPIES: DV FILE 

SUBJECT: MISCELLANEOUS DATA VALIDATION - 
ANIONS, CYANIDE, HARDNESS, HEXAVELENT CHROMIUM, 
NITRATE/NITRITE,TOTAL DISSOLVED SOLIDS, TOTAL ORGANIC 
CARBON,AND TOTAL SUPSPENDED SOLIDS 
CT0 020 - MCRD PARRIS, ISLAND 
SDG - TTP04 

SAMPLES: 91 Aqueous f 
PAI-OI-GW-004-01 PAI-OI -GW-00501 PAI-01-GW-006-01 
PAI-Ol-GW-011-01 PAI-OI-GW-011”OID PAI-Ol-GW-012-01 
PAI-Ol-GW-013-01 PAI-Ol-GW-014-01 PAI-Ol-GW-09-01. 

Overview 

The sample set for CT0 020, MCRD Parris, Island, SDG lTPO4, consists of four (4) aqueous 
environmental sample. One (1) field duplicate pair, PAl-GW-01 l-01 I PAI-GW-01 I-01 D, was 
included within this SDG. 

The samples were analyzed for Anions, Cyanide, Hardness, Nitrate/Nitrite, Total Dissolved Solids, 
Total Organic Carbon and Total Suspended Solids. Two samples, PAI-Ol-GW-01 I-01 and PAI- 
Ol-GW-01 l-OID, were also analyzed to Hexavalent Chromium. The samples were collected by 
Tetra Tech NUS between June 25 and June 29. 1998 and analyzed by Laucks Testing 
Laboratories under Naval Facilities Engineering Service Center (NFESC) Quality 
Assurance/Quality Control (QAIQC) criteria. Anions analyses were conducted using EPA 300.0 
Method. Cyanide analyses were conducted using SW 9012 Method. Hardness analyses were 
conducted using EPA 130.2. Nitrate/Nitrite analyses were conducted using EPA 353.2 Method. 
Total Dissolved Solids (TDS) analyses were conducted using EPA 160.1 Method. Total Organic 
Carbon (TOC) analyses were conducted using SW 9060 Method. Total Suspended Solids (TSS). 
analyses were conducted using EPA 160.2 ,Method. Hexavalent Chromium analyses were 
conducted using SW 7196 Method. 

The data was evaluated based on the following parameters: 

* 
l Data Completeness 
l Holding Times 

t 
l Calibration Verifications 

l 
l Laboratory Blank Analyses 

l - All quality control criteria were met for this parameter. 



MEMO TO: D. BRAYACK - PAGE 2 C4&08-8-079 
DATE: AUGUST 20,1998 

The attached Table 1 summarizes the validation recommendations which were based on the 
followina information: 

Holdina Times 

The holding time until analyses (7days) was exceeded for both TDS and TSS analyses. TDS 
holding time was exceeded by 12 days. TSS holding time was exceeded by 3 days. i 

Executive Summa4 

Laboratory Pertormance: Holding Time was exceeded for TDS and TSS analyses. 

Other Factors Affecting Data Quality: None. 



MEMO TO: D. BRAYACK - PAGE 3 C-49-08-8-079 
DATE: AUGUST 20,1998 

The Data for these analyses were reviewed with reference to the “National Functional Guidelines 
for lnorgahic 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. 

t 

“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 

Joseph A. Samchuck 
Quality Assurance Officer 



MEMO TO: D. BRAYACK - PAGE 4 C49-08-8479 
DATE: AUGUST 20,1998 

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 5 C49-08-8-079 

DATE: AUGUST 20,1998 

MCRD Parris, Island 
SDG l-TPO4 

Table I- RECOMMENDATION SUMMARY 

Chloride Sulfate 
Cyanide Total Dissolved Solids 
Fluoride Total Organic Carbon 
Hardness Total Suspended Solids 
Nitrate/Nitrite Hexavalent Chromium 

If the field is left blank, the qualifier is A - Accept data. 

J’ 

J’ 

A’ 

J’ 

Accept data, but qualify results less than the blank action level as nondetected, 
“U”. 

- Accept data, but qualify positive results as estimated, “J”, as a result 
of holding time exceedance. 



se 

3rown & Root Envimnmetiai 

c49-07-8-001 

TO: 0. BRAYACK DATE: AUGUST 21,1998 

FROM: DANA PIETO cc: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - HEXAVALENT CHROMIUM, HARDNESS, TOTAL 
ORGANIC CARBON, pH, & SALINITY 
CT0 020, MCRD PARRIS ISLAND, SOUTH CAROLINA 
SDG U05737 

SAMPLES: 2 Solids: 

PAI-03-SS-O07-01 PAI-03-SS-01 O-01 

4 Aoueous: 

l PAI-OI -SW-O3 
PAI-O3-RB-02 

PAI- -SW-O4 PAI-OI -SW-O9 

The sample set for the CT0 020, MCRD Pan-is Island. South Carolina. SDG UO5737, consists of two solid 
and three aqueous environmental samples and one rinsate blank (designated RB). Samples PAll-Ol-SW-03, 
PAI-Ol-SW-04, and PAI-Ol-SW-09 were analyzed for hardness, total organic carbon (TOC), pH, and salinity. 
Samples PAI-03-RB-02, PAI-03~SS-007-01, and PAI-03-SS-OI O-01 were analyzed for hexavalent chromium. 

The samples were collected by Tetra Tech NUS on May 17 and 19, 1996, and analyzed by RECRA LabNet 
under Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAIQC) 
criteria. Hexavalent chromium analyses were conducted using SW-646 7196. TOC analyses 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 
. Holding Times 

* . Calibration Verifications 
l . Laboratory Blank Analyses 
l . 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: 



c49-07-8-001 

FEE To: D. BRAYACK 
: AUGUST 21.1998 - PAGE 2 

Holdina Time Results 

The holding time until extraction for TOC exceeded the 28day limit by four days in samples PAI-0%SW-03, 
PAI-Ol-SW-04, and PAI-Ol-SW-09. Positive results were qualified as estimated, (J). 

Executive Summary 

Laboratory Perfomrance: 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 contro! critena, the 
“National Functional Guidelines for Inorganic Data Evaluation” (2/94) and the NFESC lntenm Gurdance 
Document entitled “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 Quality Assurance Project Plan (QAPP).” 

Dana L. Pieto 

Tetra Tech NUS 
Data Validator 

Tetra Tech NUS 
Data Validation Quality Assurance Offtcer 

Attachments: 

:. 
3: 

Appendix A - Qualified Analytical Results 
Appendix B - Results as Reported by the Laboratory 
Appendix C - Support Documentation 



PARRIS ISLAND 
SDG NO. U05737 

TABLE I- RECOMMENDATION SUMMARY 

;ri;zesnt Chromium 

Total Organic Carbon J’ 

Ginity 

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. 





September 19, 1997 

Qualifier Codes: 

m 3 

u s 

V 3 

Lab Blank Contamination 

Field Blank Contamination 

Calibration (i.e.. % RSDs. MDs. ICVs. CCVS, RPDs. RRFs. etc.) Noncompliance 

MSMSD Noncompliance 

LCWLCSD Noncompiiancc 

Lab Duplicate Imprecision 

Field Duplicate imprecision 

Holding Time Exccedance 

ICP Seriai Dilution Noncompiiance 

GFAA PDS - GFAA ,MSA’s r < 0.995 

ICP Interi-3rence - include ICSAB % R’S 

Instrument Calibration Range Exceedance 

Sample Preservation 

Intemai Standard Noncompliance 

Poor instnunent Performance (i.e.. base-time drifting) 

Uncettainty near detection limit (< 2 x IDL for inorganics and < CRQL for organic@ 

Other problems (can encompass a number of issues). 

Surrogates Recovery Nonco~piiance 

Pesticide!PCB Resolution 

% Breakdown Noncompiiance for DDT and Endrh 

PestlPCD ?/o between coiumns for positive results. 

Non-iincar calibrations. tuning r 2 0.995 
(correiation coefficient) 



C-49-08-8-075 

TO: 

FROM: GRETCHEN PHIPPS 

DATE: AUGUST 24,1998 

COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - TAL METALS 
CT0 020 - MCRD PARRIS, ISLAND 
SDG - TTPW 

SAMPLES: 181 Aqueous 1 

PAI-Ol-GW-004-01 PAI-OI-GW-004-01-F PAI-Ol-GW-005-01 
PAI-Ol-GW-005-01-F PAI-Ol-GW-006-01 PAI-Ol-GW-006-01-F 
PAI-Ol-GW-01 l-01 PAI-Ol-GW-Oll:Ol-F PAI-OI-GW-Oil-010 
PAI-Ol-GW-Oil-010-F PAI-Ol-GW-012-01 PAI-Ol-GW-O12-01-F 
PAI-Ol-GW-013-01 PAI-OI-GW-013-01-F PAI-01:GW-014-01 
PAI-Ol-GW-O14-01-F PAI-Ol-GW-09-01 PAI-OI -GW-09-01 -F / -\ 

Overview 

The sample set for CT0 020, MCRD Parris, Island, SDG lTPO4, consists of eighteen (18) 
aqueous environmental samples. 

The samples were analyzed for Target Analyte List (TAL) metals. The samples were collected by 
Tetra Tech NUS on June 25 - 29,199s and analyzed by Laucks Testing Laboratories under Naval 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAIQC) 
criteria. The metals analyses, with the exception of mercury, were conducted according to 
SW-846 Method 601 OB. Mercury analyses were conducted according to SW-846 Method 7470A. 

All 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 foilowrng parameters: 

l 
l Data Completeness 

t 
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 
followina information: 



MEMO TO: 0. BRAYACK - PAGE 2 C-49-08-8-075 
DATE: AUGUST 24,1998 

t 

Laboratotv Blank Analyses 

The following contaminants were detected in the laboratory method / preparation blanks at the 
following maximum concentrations: 

Analvte 
antimony 
barium 
calcium 
iroW 
magnesium(‘) \ 
manganese’l’ 
sodiuml’ 
selenium 
thallium 

Maximum Action 
Concentration Level ( Aaueous 1 
23.4uglL 117ugIL 
1.3pglL 6.5uglL 
55.OuglL 275pglL 
30.7OOuglL 153.5uglL 
43.5OOpglL 217.5ugIL 
19.7oo~gIL 98.5uglL 
339.5OOuglL 1697.5ugiL 
1.8@L gld- 
3.5uglL 17.5uglL 

m 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 iron. manganese, and thallium have been 
qualified , “U”, as a result of blank contamination. No action was taken for the remaining anaityes 
since either the results were greater than the action level or were nondetects. 

.Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method I 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 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).” 

&a& +* 
Tetra Tech NUS 
Gretchen A. Phipps 

:., 
Joseph A. Samchuck 
Quality Assurance Officer 



MEMO TO: D. BRAYACK - PAGE 4 
DATE: AUGUST 24,1998 

Attachments: 

1. Appendix A - Qualified Analytical Data 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 

C49-08-8-075 
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C49-08-8-075 

MCRD Parris, IS RFI/FS 
SDG lTPO4 

Table I- RECOMMENDATION SUMMARY 

Aluminum Magnesium 
Antimony Manganese A’ 
Arsenic Mercury 
Barium Nickel 
Beryllium Potassium 
Cadmium Selenium 
Calcium Silver 
Chromium Sodium 
Cobalt Thallium A’ 
Copper Vanadium 
Cyanide Zinc 
Iron A’ 
Lead 
If the field is let? blank, the qualifier is A - Accept data. 

A’ - Accept data, but qualify results less than the blank action level as nondetected, 

“lr. 
.--+ 



Quatifier Codes: 

Ii 

I 

m 

l-4 

0 

P 

9 

r 

Lab Blank Csrnammat~on 

Field Blank Contammation 

C&b&on I i.e.. ?/p RSDs. ?/oDs. ICVs. CCVs. RPDs. RRFs. etc.) Noncompiiancc 

MS&IS0 Noncompiiancc 

LCS/LCSD Noncompiiance 

Lab Duplicate Imprecision 

Field Dupiicate imprecision 

Hoiding Time Exceedattce 

ICP Senai Dilution Noncompiiancs 

GFAA PDS - CFAA MSA’s r c- 0.995 

ICP fntcrkrencc - include ICSAB o/o R’S 

las&oment Calibration Range EKCCC~~CS 

Slmpie Preservation 

htemai Standard Noncompliance 

Poor insuumcnt Perfotmance {i.e.. base-time drifting) 

Uacmainry near &cction knit (< 2 x IDL for inorgaaics and < CRQL for 0-d 

O&r probkms (can mcompcss a number of issrtesi 

Surrogates Recovery Noncompiiance 

PuticiduPCB Resoiution 

96 Breakdown Noncompliance ior DDT and Endrin 

Peat@CD 9% between coiutnns for posnivc remits. 

Non-iinear caiibrations. tuning r < 0.995 
(corrcbttion coefficient? 



0 =k Tetra Tech NUS INTERNAL 

TO: 

FROM: GRETCHEN PHIPPS 

DATE: 

COPIES: 

f--. 
CORRESPONDENCE : 

Pll-rO9-8-059 

SEPTEMBER IO,1998 

DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - TAL METALS, DISSOLVED TAL METALS, 
LEAD AND CYANIDE 
CT0 020 - MCRD PARRIS ISLAND 
SDG - UO6151 

SAMPLES: 81 Aqueous I 

PAI-Ol-SW-001 PAI-Ol-SW-OOl-F PAI-Ol-SW-001 D 
PAI-OI-SW-001 D-F PAI-Ol-SW-A01 PAI-OI-SW-AOI-F 
PAI-I 5-RB-01 PAI- 5-RB-02 

101 Soil I 

PAI-I 5-SD-001-01 
PAI-15-SS-001-01 
PAI-15-SS-004-01 
PAI-I 5-SS-007-01 

PAI-I 5-SD-002-01 PAI- 5-SD-003-01 
PAI-I 5-SS-002-01 PAI-I 5-SS-003-01 
PAI-I 5-SS-005-01 PAI- 5-SS-006-01 

Overview :? 

The sample set for CT0 020, MCRD Parris Island, SDG UO6151, consists of six (6) aqueous 
environmental samples and ten (10) soil environmental samples. Two (2) rinsate blanks (PAI-I 5- 
RB-01 and PAI-15RB-02) and two (2) field duplicate pairs (PAI-Ol-SW-001 I PSI-OI-SW-001 and 
PAI-Ol-SW-OOi-F / PAI-Ol-SW-001 D-F) 

All aqueous samples, with the exception to those designate -F, were analyzed for Target Analyte 
List (TAL) metals and Cyanide: The aqueous sample designated -F were analyzed for dissolved 
TAL metals. Samples PAI-I 5-SD-001-01 and PAI-I 5-SD-002-01 were analyzed for TAL metals 
and Cyanide. Sample PAI-15-SD-O03-01 was analyzed for TAL metals. The remaining samples 
were analyzed for Lead. The samples were collected by Tetra Tech NUS on June 14-16,1998 
and analyzed by Recra Labnet - Chicago under Naval Facilities Engineering Service Center 
(NFESC) Quality Assurance/Quality Control (QAIQC) criteria. The metals analyses, with the 
exception of arsenic, mercury and lead in the soil matrix and lead and mercury in the aqueous 
matrix, were conducted according to SW 846 method 601OA. Arsenic and lead analyses in the 
soil matrix and lead in the aqueous matrix were conducted according to SW 846 method 706OA. 
Mercury analyses were conducted according to SW 846 methods 7470A and 7471A. Cyanide 
analyses were conducted according to SW 846 method 9012. 

All analyses, with the exception of arsenic, mercury and lead in the soil matrix and lead and 
mercury in the aqueous matrix, were conducted using the Inductively Coupled Plasma (ICP) 
methodologies. Arsenic and lead in the soil matrix and lead in the aqueous matrix were analyzed 



MEMO TO: D. BRAYACK - PAGE 2 Pll-r-09-8-059 
DATE: SEPEMBER 10, !998 ,. 

.‘I, ..’ ,: .“. 

by Graphite Furnace Atomic Absorption (GFAA). Mercury analyses were conducted using cold 
vapor AA. 

The data was evaluated based on the following parameters: 

l 
l Data Completeness 
l Holding Times 

* 
l Calibration Verifications 
l Laboratory Blank Analyses 

c - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the 
followina information: 

Holdina Time \ 

The holding time for Cyanide analyses affecting the soil matrix and sample PAI-15RB-02 was 
exceeded by one (1) day. The nondetected results reported for Cyanide in the affected samples 
were qualified as estimated, ‘UJ”. 

Laboratorv Blank Analvses 

The following contaminants were detected in the laboratory method / preparation / rinsate blanks 
at the following maximum concentrations: 

Analvte 
Aluminum 
Arsenic(‘) 
Barium@) 
Barium(3) 
Beryllium : 
Calcium 
Galcium~3) 
Chromiumt3) 
Copper 
Iron 
Iron(31 
Lead 
Lead(2*4) 
Magnesium 
Magnesiumc3b 
Manganese 
Potassium 
Potassium”) 
Selenium 
Sodiumt3) 
Thallium 
Vanadium 
Zinc@’ 
Zind3) 

Maximum 
Concentration 
45.7pglL 
4.3pgIL 
0.48Opg/L 
0.76 mglkg 
0.3pglL 
65.9pgIL 
8.752 mglkg 
0.078 mglkg 
2.7pglL 
21 .Opg/L 
6.144 mg/kg 
2.8pglL 
5.56OpgIL 
48.1 pgg/L 
4.891 pg/L 
1.7ugIL 
120.3pg/L 
231 .Opg/L 
2.6pglL 
75.333 mg/kg 
2.1 pg/L 
1.9flglL 
11220ug9/L 
0.631 mgtkg 

Action Action 
Level (Soil) Level (Aaueous) 
22.85 mglkg 229pgtL 
NA 21.5&L 
NA 2.4~911, 
0.38 mglkg NA 
0.15 mg/kg 1.5pg/L 
NA 33OpglL 
43.76 mglkg NA 
0.39 mg/kg NA 
1.35 mglkg 13.5pgIL 
NA 105pgIL 
30.72 mglkg NA 
1.4 mglkg 14.Of.@L 
NA 27.0@L 
NA 241 pg/L 
24.46 mglkg NA 
0.85 mglkg 8.5p@L 
NA 602pglL 
115.5 mg/kg NA 
1.3 mg/kg’ 13.OpgJL 
377 mglkg NA 
1.05 mg/kg 10.5pglL 
0.45 mglkg 4.5pglL 
NA 56.1 pg/L 
3.15 mglkg NA 
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(1) Maximum concentration present in rinsate blank. 
m Maximum concentration present in aqueous preparation blank. 
0) Maximum concentration present in soil preparation blank. 
(4) Maximum concentration affecting ICP analyses. 

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 
when determining blank contamination. Positive results < the action level for aluminum, arsenick, 
beryllium, calcium, copper, lead, magnesium, manganese, selenium, vanadium and zinc have 
been 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. It should 
be noted that field qualii control samples are not qualified for field blank contamination. 

.T--- ? 

The Contract Required Detection Limit (CRDL) Percent Recovery (%R) for iron, lead and 
selenium were outside the 80-120% quality control limit. However, no validation action is required 
per regional guidance. 

Executive Summary 

Laboratory Performance: The holding time for Cyanide analyses was exceeded by one (1) day. 
Several analytes were present in the laboratory method / preparation I rinsate 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 2/96). 

,.-----% 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

_r: 
. 

‘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).” 

. &tiGJ-lLx&pr 
Tetra Tech NUS 

Joseph A. Samchuck 
Qualky 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-09-8-059 
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PIlT-99-9-959 

MCRD Parris Island 
SDG UO5151 

Table 1 - RECOMMENDATION SUMMARY 

Aluminum Al Magnesium A’ 
Antimony Manganese A’ 
Arsenic A’ Mercury 
Barium Nickel 
Beryllium A’ Potassium 
Cadmium Selenium A’ 
Calcium A’ Silver 
Chromium Sodium 
Cobalt Thallium 
Copper A’ Vanadium A’ 

Cyanide J’ Zinc A’ 

Iron 
Lead 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 qualify nondetected results as estimated, “UJ”, as a result 
of holding time exceedance. 



Tetra Tech NUS 

TO: 

FROM: GRETCHEN PHIPPS 

INTERNAL CORRESPONDENCE 

PITT-09-8-063 

DATE: SEPTEMBER IO,1998 

COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - MISCELLANEOUS PARAMETER8 
CT0 020 - MCRD PARRIS ISLAND 
SDG - U~Sl51 

SAMPLES: 31 Aqueous I 

PAI-Ol-SW-001 PAI-Ol-SW-OOlD PAI- -SW-A01 

Overview 

The sample set for CT0 020, MCRD Parris Island, SDG UO6151, consists of there (3) aqueous 
environmental samples. One (1) field duplicate pair (PAI-Ol-SW-0011 PAI-Ol-SW-OOID) was 
included within this SDG. 

All samples were analyzed for pH, Salinity, Total Organic Carbon (TOC), Hexavalent Chromium 
and Hardness. The samples were collected by Tetra Tech NUS on June 16,1998 and analyzed 
by Recra Labnet - Chicago under Naval Facilities Engineering Service Center (NFESC) Quality 
Assurance/Quality Control (QA/QC) criteria. .TOC analyses were conducted using SW 846 
method 9060. Salinity analyses were conducted using standard method 25208. Hexavalent 
Chromium analyses were conducted using SW 846 method 7196. Hardness analyses were 
conducted using EPA method 130.2. 

The data was evaluated based on the following parameters: 

* 
l Data Completeness 

l 
l Holding Times 

* a Calibration Verifications 
l 

l Laboratory Blank Analyses 

* - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the 
followina information: 

Executive Summary 

Laboratory Performance: None. 

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&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 

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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PIlT-09-8-963 

MCRD Parris Island 
SDG UO6151 

Table 1 - RECOMMENDATION SUMMARY 

Salinity 
Hardness 
TOC 
Hexavalent Chromium 
If the field is left blank, the qualifier is A - Accept data. 
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TO: 

FROM: 

SUBJECT: 

D. BRAYACK DATE: SEPTEMhER 15,1998 

GRETCHEN PHIPPS 

MISCELLANEOUS DATA VALIDATION - PH AND TOC 
CT0 020 - MCRD PARRIS ISLAND 
SDG - UO6089 

SAMPLES: 91 Soil I 

PAI-02-SD-A-01 PAI-OI-SD-002-01 PAI-OI -SD-O03-01 
PAI-Ol-SD-OO3-01 D PAI-Ol-SD-004-01 PAI-lo-SD-009-01 
PAI-Ol-SD-OlO-01 PAI-OI-SD-01 I-01 PAI-10SD-012-01 

Overview 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

PIlT-99-8-998 

COPIES: DV FILE 

--. 

The sample set for CT0 020, MCRD Parris Island, SDG UO6089, consists of nine (9) soil 
environmental sample. One (1) field duplicate pair (PAI-OI-SD-003-01 / PAI-OI-SD-003-OID) 
were included within this SDG. 

The samples were analyzed for pH and Total Organic Carbon (TOC) . The samples were 
collected by Tetra Tech NUS on June 10, 1998 and analyzed by RECRA Labnet - Chicago under 
Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAIQC) 
criteria. The pH analyses were conducting using SW 846 method 9045C. The TOC analyses 
were conducted using the Walkley-Black method. 

The data was evaluated based on the following parameters: 

l 
l Data Completeness 

l 
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 
followino information: 

Sample PAI-Ol-SD-A-01 was incorrectly labeled PAI-01-001-01 on all laboratory data. 

A comparison of the field duplicate pair (PAI-Ol-SD-0034 I PAI-01-SD-003-01 D) is included in 
Appendix C. However, no validation action is required per regional guidance. 

~.--? 
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Executive Summary 

PlTT-09-8-898 

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&B). 

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 Qfficer 

Attachments: 

1. Appendix A - Qualified Analytical Data 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 



MEMO TO: 
DATE: 

PH 
TOC 

D. BRAYACK - PAGE 3 PlIT-99-8-098 

SEPTEMBER 15,1998 

MCRD Panis, Island 
SDG UO6089 

Table I- RECOMMENDATlON SUMMARY 

If the field is left blank, the qualifier is A - Accept data. 



Tetra Tech NUS INTERNAL CORRESPONDENCE 

TO: 
FROM: 

SUBJECT: 

‘SAMPLES: 

Overview 

C49-06-8-041 . 

DATE: SEPTEMBER 17, t998 
L.W. SUMANSKY COPlEsf DV FILE 

INORGANIC DATA VALIDATION - TAL METALS, CYANIDE, pH, TOC, HEXAVALENT CHROMIUM 
CT0 020 MCRD PARRIS ISLAND 
SDG - UO6971. 

13 Soils 

PAI-OI -SS-005-01 
PAI-OI -SS-007-01 
PAI-OI -SS-009-01 
PAI-OI -SS-011-01 
PAI - 01 - SS - 013- -01 
PAI- -SS- 014-01.-D 
PAI -41 -SS-002-01 

PAI- -SS-996-01 
PAI ;.Ol - SS - 008 - 01 
PAI-OI -SS-010-01 
PAI- -SS-012-01 
PAI- -SS-014-01 
PAI-OI -SS-A-01 

2 Aqueous - Rinsate. Blanks 

PAI - 01 - RB- -01 
PAI-OliRB-02 

The sample set for CT0 020, MCRD Parris Island, SDG U06971 consists of thirteen (13) environmental soil and two (2) 
aqueous rinsate samples. One field duplicate pair ( PAI - 01 - SS - 014 - 01 I PAI - 01 - SS - 014 - 01 - D) was included in 
this SDG. * 

All soil samples and the two tinsate samples were analyzed for Target Analyte List (TAL) metals. Selected samples, as 
shown below, were also analyzed for the indicated analytes: 

PAI-OI -RB-81 CN CP 
PAI - 01 - RB - 02 CN 
PAI- -SS-WI-01 CN 
PAI- -SS-005-01 CN 
PAI-OI -SS-006-01 CN 
PAI- -SS-007-01 CN TOC pH 
PAL-01 -SS-009-01. CN CP 
PAi- -SS-010-01 TOC pH ” 
PAI- -SS-008-01 CP 
PAI-Ol-SS-014-01 CP 
PAI-OI -SS-014-01 -D CP 
PAI -01 OSS-A-01 CP’ 

The samples were collected on June 6, 1998 by Tetra Tech NUS and the analyses were performed by RECRA - 
LABNET - Chicago Environmental Services under Naval Facilities ‘Engineering Services Center (NFECS) Quality 
Assurance I QualityControl (QAIQC) criteria. Metals analyses , with the e?ceptlon of mercury, were conducted using SW - 



846, method 601 OA. Mercury determination was performed using SW - 846, method 7471. Cyanide determination was 
performed using SW - 846, method 9010. pH determinations were conducted using SW - 846, method 9045CTJ* 
determination of hexavalent chromium (CP) was performed using SW - 846, Method 306OA I 7196. Total Organic Car 
(TOC) determinations were performed using the Walkley - Black method. These data were evaluated based on . ., 
following parameters: 

l 
. Data Completeness 

l . Holding Times 
l 

. Calibration Verification 

. Laboratory Blank Analysis 
l . Detection Limits 

* - All quality control criteria were met for this parameter. 

Summary 

The findings offered in this report are based upon a general review of holding time, calibration data , laboratory method/ 
preparation blanks, and detection limits. 

All metals analyses, with the exception of mercury, were conducted using Inductively Coupled Plasma (ICP) 
methodologies. Mercury analyses were conducted using cold vapor AA. Other inorganic analyses were performed by 
methods specified in ‘the ‘Overview”. 

Areas of concern with respect to data quality are listed below. 

Minor Problems ---“* 

. The following contaminants were detected ‘in the laboratory method/ preparation blanks and &sate blanks at . . .- 
following maximum concentrations: 

Samples Affected: Soil 

aluminum 
barium(‘) 
beryllium 
calcium (2) 
cobalt 
iron @) 
lead (3) 
lead 
magnesium 
manganese@) 
nickel 
potassium (2) 
silver 

Maximum 
Concentration 

96.7 ug/L 
0.23 mgikg 
0.90 uglL 

77.7 uglL 
0.6 ug/L 
4.666 mglkg 
2.86 uglL 
1.1 ug/L 

33.4 UglL 
1.2 uglL 

114.3 w 
194. w- 

0.7 w- 

Action Level 
Aaueous 

463.5 uglL 
41: 

ug/L 
31: 

UglL 
141: 

UglL 
na 

167. ug/L 
na 

571.5 UglL 

Action Level 
gl 

48.35 mglkg 
1.15 mg/kg 
0.45 mg/kg 

38.85 mglkg 
0.30 mglkg 

23.33 mglkg 

lg5 mglkg 
83.5 mgfkg 

0.6 mg/kg 

972: mg/kg 
0.35 mglkg 



thallium 3.2 w 16. q/L 
vanadium 13) 2.69 ug/L 13.45 UgA 
vanadium 1.3 w na 
zinc P1 5.1 w rid. 

(1) Maximum concentration present in a soil preparation blank. 
(2) Maximum found in a rinsate blank. 
PI Maximum found in an aqueous preparation blank. 

1.6 mg/kg 

fiti5 mg/kg 
2.55 mglkg 

An action level of 5X the maximum contaminant level has been used to evaluate sample data for blank contamination. 
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 aluminum, beryllium, lead, magnesium, silver and thallium 
have been qualified “U”, nondetected, as a result of blank contamination. No validation action was taken for the remaining 
analytes since the results were either greater than the action level or were nondetects. 

Executive Summarv 

Laboratory Performance: Several analytes were present in the laboratory method I preparation blanks and rinsate 
blanks. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed wlth reference to the “National Functional Guidelines for Inorganic 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 G idelines and the 

rh 
ality Assurance Project Plan (QAPP).” 

TetPhech NUS 
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. 



TO: MR. DAVID BRAYACK 

FROM: 

SUBJECT: 

SAMPLES: 

DATE: OCTOBER 6,1996 

L.W.SUMANSKY COPIES: DV FILE 

ORGANIC DATA VALIDATION- VOA/SVOA/PAH/PEST/PCB 
PARRIS ISLAND 
SDG U06363 

31 Soil 31 Aqueous 

PAI-02-SS-001 -01 
PAI-02-SS-006-01 
PAI-02-SS-006-01 

j/Aqueous Rinse Blank 

PAI-02-RB-01 

PAI - 01 - SW - 002 - 01 
PAI- -SW-002-OlD 
PAI-SW-011 -01 

2/ Aqueous Trip Blanks 

TB- 062698 
TB - 063098 

OVERVIEW 

The sample set for Parris Island, SDG U06363 consists of three (3) aqueous and three (3) soil 
’ environmental samples plus one (1) aqueous rinse blank and two (2) aqueous trip blanks. All samples 

were analyzed for Target Compound List (TCL) volatile organic compounds. The samples were also 
analyzed for semivolatile organic compounds, polynuclear aromatic hydrocarbons (PAHs); organochlorine 
pesticides, and polychlorinated biphenyls (PCBs). 

r-h 

The samples were collected by Tetra Tech NUS on June 29 and 30, 1998. Analyses were performed by 
RECRA LABNET - Chicago. All analyses were conducted using SW-846 Methods 82608, 82706; 8310, 
8081A, and 8082 analytical and reporting protocols.. The data contained in this SDG were validated with 
regard to the following parameters: 

* . Data completeness 
* 0 Holding times 

l Initial/continuing calibrations 
* l Detection Limits 

0 Laboratory Method and Field Quality Control Blanks 

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 

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. 

Continuing 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. 

Semivolatile 

All data quality parameters were met in this fraction. 

Polvnuclear Aromatic Hvdrocarbons 
Transcription errors were noted between Form Is and the electronic data. The electronic data was amended 
by the reviewer to match the Form Is. 

Pesticides/PCBs 

All data quality parameters were met for this fraction. 

Notes 

Methylene chloride was detected in the Trip Blank. All samples contained nondetect levels of methylene 
chloride. 

EXECUTIVE SUMMARY 

Laboratory Performance Issues: Acetone and 2-butanone failed to meet the 0.05 RRF quality control limit 
in all water samples and acetone failed to meet the 0.05 RRF quality control limit in the soil samples. 

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). 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 SW848 80008 

/- 

D-=j 



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 



Sample No. 
Aqueous 

PAI- -SW-002-01 
PAI- -SW-002-OlD 
PAI-SW-011 -01 
PAJ-02-RB-01 

PARRIS ISLAND 

SDG U06363 

TABLE I- RECOMMENDATION SUMMARY 

VOA SVOA PAH PEST PCB 

R’ 
R’ 

Soil 

PAI-02-SS-001-01 
PAI-02-SS-006-01 
PAI-02-SS-006-01 

;: J’ 

R2 J’ 

If the field is left blank, the qualifier is A - Accept all data. 

R’ - Reject data, qualify nondetected results for acetone and 2-b&none as rejected, “UR”, due 
to initial calibration RRFs less than 0.05. 

R2 - Reject data, qualify nondetected results for acetone as rejected,“UR”, due to initial 
calibration RRFs less than 0.05. 

J’ - Accept data but qualify positive results for acetone as estimated “J”, due to initial calibration 
RRFs less than 0.05. 



Tetra Tech NUS INTERNAL CORRESPONDENCE .- 

D. BRAYACS DATE: OCTOBER 12.1998 

FROM: GRETCHEN PHIPPS COPIES: DV FILE 

SUBJErn ORGANIC DATA VALIDATION- VOAfSVOA ORGANIC& 
PESTICIDESIPCB’S AND PAH 

_ CT0 020, MCRD PARRIS ISLAND - 
SDG uo6151 

SAMPLES: &/Aqueousl 

1 O/soils/ 

PAI-IS-SD-OO1-01 
PAElS-SS-OOl-01 
PAI-IS-SS-004-01 
PAI-IS-SS-O07-01 

i ’ 
OVERVIEW 

PAI- S-SD-O02-01 
PAE 1 S-SS-O02-01, 
PAI-lS-SS-OOS-01 

PAI-lS-SD-003-01 
PAI-IS-%-003-01 
PAI-1%ss-OO6-01 

The sample set for CT0 D20, MCRD Parris Island, SDG UO615 1 consists of three (3) aqueous environmental 
samples ten (10) soil environmental samples. Two (2) rinsate blanks (PAI-lS-RB-02 and PAI-lS-RB-02 ) and 
one (1) trip blank (TB-061698 ) were included within this SDG. Om (1) field duplicate pair (PAI-01-SW-001 
/ PAI-Ol-SW-OOlD) was included within this SDC. The following samples were anaiyxed for Target 
Compound List (TCL) volatile organic compounds: PAI-Ol-SW-001, PAI-Ol-SW-OOlD, PAI-Ol-SW-AOI 
and PAI-061698. The following samples were analyzed for Target Compound List (TLC) semivolatile organic 
compounds: PAI-Ol-SW-001, PAI-Ol-SW-OOlD, PAl-01-SW-AOl, PAl-lS-RB-02, PAI-IS-SD-001-01, 
PAI-lS-SD-OO2-01 and PAI-lS-SD-00301. The following samples were analyzed for PesticideslPCB’s: PAI- 
15&D-001-01, PAl-lS-SD002-01, PAI-lS-SD-003-01, PAl-Ol-SW-001, PAI-Ol-SW-OOlD, PAI-OI-SW- 
A01 and PAI-lS-RB-02. The following samples were analyzed for PCB’s: PAI-lS-SS-OO1-01, PAI-IS-% 
002-01, PAI-lS-SS-OO3-01, PAI-lS-SS-OO4-01, PAI-lS-SE-005-01, PAI-lS-%006-01, PAI-lS-SS-O07-01 
and PAI- S-RB-01. The following samples were analyzed for Polynuclear Aromatic Hydrocarbons (PAH): 
PAI-Ol-SW-001, PAI-Ol-SW-OOlD, PAEOliSW-AOl, PAl-lS-RB-02, PAI-IS-SD-OO1-01, PAI-lS-SD-002- 
01 and PAI-IS-SD-O03-01. 

The samples were collected by Tetra Tech NUS on June 14, 15 and 16, 1998 and analyzed Recra Labnet - 
Chicago. All analyses were conducted in accordance with Naval Facilities Engineering Service Center 
(NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Volatiles analyses were conducted using 
SW846 method 8260B. Semivolatiles analyses were conducted using SW846 method 8270C. Pesticide 
analyses were conducted using SW846 method 8081A. FCB analyses were conducted using SW846 method 
8082. PAH analyses were conducted using SW 846 method ‘8310. The data contained in this SIX were 
validated with regard to the following parameters: 

Holding times , 
Laboratory method and field quality control blank results 
Calibration Verifications (gross exceedances) 
Detection Limits 

.,- “. 

f-7 
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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. .’ 

Volatiles 

None. 

Semivolatiles 

None. 

Pesticides/PCB’s 

None. 

Polvnuclear Aromatic Hydrocarbons 

The following compound was present in the laboratory method blank: 

Comvound Maximum Concentration 
Phenanthrene O.OSPpg/L 

Action Level 
0.29suglL 

An action level of 5X the maximum concentration was used to evaluate sample data for blank 
contamination. Dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results <the action level for phenanthrene were qualified as “U”, as a result of blank 
contamination. 

Methylene Choride was present in the Volatile Laboratory Method Blank. However, no validation action was 
required as all results reported for Methylene Chloride were nondetects. 

Anthracene was present in the PAH Laboratory Method Blank. However, no validation action was required as 
all results reported for Anthracene were nondetects. 

Fluorene was present in the rinsate blank (PAl-15RB-020) for PAH analyses. However, no validation action 
was required as all results reported for Fluorene were either nondetects or greater than the action level. 

EXECUTIVE SUMMARY 

Laboratory Performance Issues: Methylene Choride was present in the Volatile Laboratory Method Blank. 
Anthracene was present in the PAH Laboratory Method Blank. Fluorene was present in the rinsate blank 
(PAl-15RB-020) for PAH analyses. 

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 criteria as 
specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP).” 

Tetra Tech NUS 

Gretchen Phipps 
Chemist/Data Validator 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

J- Appendix A - Qualified Analytical’ Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



PARRlS ISLAND 

SDG UOfj151 

TABLE 1 - RECOMMENDATION SUMMARY 

Sample No. 
PAI-Ol-SW-001 
PAI-Ol-SW-OOID 
PAI-OI-SW-A01 
TB-06 1698 
PAI- 15RB-02 
PAI-IS-RB-01 
PAI-15-SD-001-01 
PAI-I 5-SD002-01 
PAI-IS-SD-003-01 
PAI-15-SS-001-01 
‘PAI- 15-SS-002-O I 
PAI-15-SS-OO3-01 
PAI- 154X-004-0 I 
PAI-15-SS-005-01 
PAI-I 5-SS-006-O 1 
PAI- 5-SS-007-O I 

VOA SVOA Pesticide PCB PAH 

A’ J’ 

J’ 
J’ 

If the field is left blank, the qualifier is A - Accept all data. 

A’ - Accept data, but qualify positive results less than the blank action level for 
phenanthrene as “U”. 

J’ - Accept data, but qualify positive results below the CRQL as estimated, “J”. 

a-4’ 



TO: 

FROM: 

SUBJECT: 

SAMPLES: 

OVERVIEW 

Tetra Tech NUS INTERNAL CORRESPONDENCE,,n\ 
PlTT-1 O-6-669 

D. BRAYACK. DATE: OCTOBER l&1996 

TERRI L. SOLOMON COPIES: DV FILE 

ORGANIC DATA VALIDATION- VOA I SVOA /‘PESTICIDE I PCB I PAH ORGANICS . 
CT0 020 - MCRD PARRIS ISLAND, SOUTH CAROLINA 
SDG- UO6069 

2IAqueousf 

PAI-01 -RB-O3 

Q/Solid/ 

TB-081098 ’ 

PAI-01-SD-001-01 PAI-01-SD-002-01 
PAI-01-SD-003-01 D PAI-Ol-SD-OO4-Ol 
PAW -SD-O1 O-01 PAI-OlSD-Ol l-01 

PAI-0?SD-003-01 
PAMWSD-OO9-01 
PAI-OlSD-Ol2-Ol 

The sampleset for CT0 020 Dallas, SDG UO8089 ,consists of two (2) aqueous field quality control blanks and 
nine (9) solid environmental samples. All samples with the exception of TB-081098 were analyzed for, 
volatile organic compounds, semivolatile organic compounds, pesticides, PCBs, and polynuclear aromatic 
hydrocarbons. Sample TB-081098 was analyzed for volatile organic compounds only. One (1) field 
duplicate pair (PAI-01-SD-OO3-01 /~PAI-Ol-SD-OO3-OlD) was included within this SDG. 

The samples were collected by Tetra Tech NUS on June IO,1998 and analyzed by Recra Labnet - Chicago. 
K----; 

Ail anaiyses were conducted in accordance with Naval Facilities Engineering Service Center (NFESC) 
Quality AssuranceIQuaiii Control (GA/W) criteria using SW-848 Methods 82808, 80OOB, 827OC, 8010, 
8082 and 808lA analytical and reporting protocols. The data contained in this SDG were validated with 
regard to the following parameters: 

l 
. . Data completeness 

l 
. Holding times 
. InitiaUcontinuing calibrations 
. Laboratory method and field quaiii control blank results 

t . DetecMn’Limits 

The symbol (*) indicates that all qualii control criteria were met for this parameter. Problems affecting data 
qualii are discussed below; documentation supporting these findings are presented in Appendix C. 
Qualified Analytical results are presented in Appendix A . 



MEMO TO: D. BRAYACi 
DATE: OCTOBER 13,1996 - PAGE 2 

Volatile 

PITT-‘lO-6-069 

Initial and continuing calibration relative response faqtors (RRFs) less than 0.05 were reportad for acetone 
and Zbutanone affecting samples PAM-RB-08 and lB-081098. The nondetectad results reportad for the 
aforementioned compounds in the affa&d samples were qualified as rajectad ‘UR”. 

Initial and continuing calibratiqn RRFs less than 0.05 were reported for acetone affacting the soil samples. 
The nondetected results reported for the aforementioned compound in the affected samples were qualii 
as rejected ‘UR”. 

Semivolatile 

The following tabla summarizes the maximum concentration of semivolatile compounds detected in the 
laboratory / tield quality control blanks. 

Compound 
bis(24hylhexyl)phthalate 
din-butyl phthalate”) 

Maximum Action 
Concentration Levelfaaueous) 
8 ug/L 80 ugtL 
2 UglL NA 

$Z(soil) 

888 uglkg 

11) Maximum concentration present in a fiekI quality control blank. 

Dilution factors, sample aliiuot, and percent solids were taken into consideration when applying blank actian 
levels. Bis(24hylhexyl)phthaiate results below the acfion level were reported as nondetected, U. It should 
be notad that field quality control blanks are not qualified for field blank contamination. 

Polvnuclear Aromatic Hvdrocarbons 

Sample PAI-01SD-O08-01 had the following compounds reported at a 20X dilution: benzo(b)fluoranthene 
and fluoranthene. The diluted results for the aforementioned compounds were transposed over to the 
undiluted results and used in validation. 

Additional Comments 

Positive results reported below the Contract Required Quantitation Limit (CRQL) are qualified as estimated, 
(J). 

EXECUTIVE SUMMARY 

Laboratory Performance laauaa: The initial and I or continuing calibration RRFs were lass than the 0.08 
quality control limit for acetone and P&&none. Bii(24hylhexyl)phthalate was present in the laboratory 
method blank. 

Other Factors Affecting Data Quality: None, 
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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 criteria as 
E guidelines and the Quality Assurance Project Plan (QAPP).” 

::~PJFiw 

Terri L. Solomon 
ti)zz 

Joseph A Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

9 1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 

f--Y 



Sample No. 
PAM-RB-03 
TB-081098 
PAI-01-SD-O01-01 
PAl-01-SD-O02-01 
PAl-01SD-O03-01 
PAI-Ol-SD-OO3-OlD 
PAW-SD-OO4-01 
PAI-Ol-SD-009-01 
PAI-Ol-SD-OlO-01 
PAI-Ol-SD-Oil-01 
PAI-01SD-O12-01 

PARRIS ISLAND 

SDG UfMOiS 

TABLE 1 - RECOMMENDATION SUMMARY 

VCA 

;: 

R2 J’ 
R2 ‘J’ 
J’ ’ 
R2 J’ * 

;: 

R2 
R2 J’ 
R2’J’ I 

SVOA 
A’ ,.I’ 

J’ 

J’ 

Pesticides / PCB 

J’ 

J’ 

J’ 

PAR 
J’ 

If the field is left blank, the qualifier is A - Accept all data. 

A’ - Accept data, but qualify as nondetected, U, positive results for bis(2ethylhexyl)phthalate 
below the blank action level. 

J’. - Accept data, but qualify positive results below the CRQL as estimated, J, due to uncertainty 
near the detection limit 

R’ - Reject nondetected results for acetone and 2-b&none, UR”, as a result of initial and 
continuing calibration RRFs less than 0.05. 

R2 - Reject nondetected results for acetone, UR”, as a result of initial and continuing calibration 
RRFs less than 0.05. 



TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Overview 

Tetra Tech NUS INTERNAL CORRESPONDENCE ,-‘ 

PITr-09-8-084 

D. BRAYACK DATE: OCTOBER Is,1998 

GRETCHEN PHIPPS COPIES: DV FILE 

INORGANIC DATA VALIDATION - TAL METALS, DISSOLVED TAL METALS 
CT0 020 - MCRD PARRIS ISLAND 
SDG - UO8330 

4IAqueousl 

PAI-Ol-SW-010 PAI-Ol-SW-012 PAI-Ol-SW-012-F 
PAl-01 SW-01 O-F 

The sample set for CT0 020 MCRD Parris Island, SDG UO6330, consists of four (4) aqueous 
environmental samples 

All 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 24,1998 and analyzed by Recra Labnet 
- Chicago under Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality 
Control (QAKX) criteria. The metals analyses, with the exception of arsenic and mercury, were 
conducted according to SW-846 Method 601 OA. Arsenic analyses were conducted using SW846 
Method 706OA. Mercury analyses were conducted according to SW-846 Method 7470A and 
7471A. Cyanide analyses were conducted using SW846 Method 9012. 

All TAL metals analyses with the exception of arsenic and mercury were conducted using the 
Inductively Coupled Plasma (ICP) methodologies. Arsenic analyses were conducted by Graphite 
Furnace Atomic Absorption (GFAA). Mercury analyses were conducted using cold vapor AA. 

The data was evaluated based on the following parameters: 

* . Data Completeness 
* . Holding Times 
* . Calibration Verifications 

0 Laboratory Blank Analyses 
. ICP interference Check Sample Results 

* . Laboratory Control Sample Results ’ 
* . Matrix Spike Results 
* . Laboratory Duplicate Precision 

a’ ICP Serial Dilution Results 
* . GFAA Percent Recovery Results 
* a. GFAA Relative Percent Differences 
* l Sample Quantitation 
* 0 Detection Limits 
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’ 

* - All quality control criteria were met for this parameter. 

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 / preparation blanks at the 
following maximum concentrations: 

Samples affected: All 

Maximum Action 
Analvte Concentration Level (Aaueous) 
aluminum 34.2pglL 171pgIL 
calcium 64&g/L 322.5f.lglL 
cobalt 0.4f.lgIL 2.OpgiL 
copper 2.OpglL 1 O.Opg/L 
iron 19.Opg/L 95i(g/L 
lead 2.4pgIL 12.Oc(g/L 
magnesium 40.2pg/L 201 pg/L 
manganese 1.2pgIL 
nickel 0.8ug/L 

.6.Opg/L 

potassium (l) 
4.OugIL 

141.08Opg/L 7054pg/L 
vanadium 1.5ugIL 7.5f.lglL 

(1) 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. Dilution factors were taken into account were determining blank 
contamination. Positive results < the action level for aluminum, copper, lead and vanadium 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. 

ICP Interference Check Sample Results 

The interfering analyte calcium was present in sample PAI-0%SW-010 at a concentration which 
was comparable to the level of calcium in the Interference Check Sample (ICS) solution. Several 
analytes namely antimony, barium, beryllium, cadmium, chromium, cobalt, copper, lead, 
manganese, nickel, potassium, sodium, thallium, vanadium and .zinc were present in the ICS 
solution. at concentrations which exceeded the Instrument Detection Limit (ICL). Interference 
affects exist for beryllium, cadmium, cobalt, copper, nickel and thallium in the affected sample. 
The positive results reported for cobalt, copper and nickel in the affected sample were qualified as 
estimated, “J”. The nondetect results reported for beryllium, cadmium and thallium in the affected 
sample were qualified as estimated, “UJ”. 

The interfering analyte magnesium was present in sample PAI-Ol-SW-010 at a concentration 
which was comparable to the level of magnesium in the Interference Check Sample (KS) 
solution. Several analytes namely antimony, barium, beryllium, cadmium, chromium, cobalt, 
copper, lead, manganese, nickel, potassium, sodium, thallium, vanadium and zinc were present in 
the ICS solution at concentrations which exceeded the Instrument Detection Limit (ICL). 
Interference affects exist for barium, beryllium, cadmium, cobalt, copper, nickel, vanadium and 
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thallium in the affected sample. The positive results reported for barium, cobalt, copper, nickel 
and vanadium in the affected sample were qualified as estimated, “J”. The nondetect results 
reported for beryllium, cadmium and thallium in the affected sample were qualified as estimated, 
“UJ”. 

.*I?.. 

The interfering analyte calcium was present in sample PAI-Ol-SW-012 at a concentration which 
was comparable to the level of calcium in the Interference Check Sample (ICS) solution. Several 
analytes namely antimony, barium, beryllium, cadmium, chromium, cobalt, copper, lead, 
manganese, nickel, potassium, sodium, thallium, vanadium and zinc were present in the ICS 
solution at concentrations which exceeded the Instrument Detection Limit (ICL). Interference 
affects exist for barium, beryllium, cadmium, chromium, lead and thallium in the affected sample. 
The positive result reported for barium in the affected sample was qualified as estimated, “J”. The 
nondetect results reported for beryllium, cadmium, chromium, lead and thallium in the affected 
sample were qualified as estimated, “UJ”. 

The interfering analyte magnesium was present in sample PAI-01-SW-012 at a concentration 
which was comparable to the level of magnesium in the Interference Check Sample (ICS) 
solution. Several analytes namely antimony, barium, beryllium, cadmium, chromium, cobalt, 
copper, lead, manganese, nickel, potassium, sodium, thallium, vanadium and zinc were present in 
the ICS solution at concentrations which exceeded the Instrument Detection Limit (ICL). 
Interference affects exist for barium,beryllium, cadmium, chromium, lead, thallium and zinc in the 
affected sample. The positive results reported for barium and zinc in the affected sample were 
qualified as estimated, “J’. The nondetect results reported for beryllium, cadmium, chromium, 
lead and thallium in the affected sample were qualified as estimated, “UJ”. 

The interfering analytes calcium and magnesium were present in sample PAI-Ol-SW-012-F at 
wncentrationswhich were comparable to the level of calcium and magnesium in the Interference 
Check Sample (ICS) solution. Several analytes namely antimony, barium, beryllium, cadmium, 
chromium, cobalt, copper, lead, manganese, nickel, potassium, sodium, thallium, vanadium and 
zinc were present in the ICS solution at concentrations which exceeded the Instrument Detection 
Limit (ICL). Interference affects exist for beryllium, cadmium, chromium, lead, thallium and 
vanadium in the affected sample. The nondetect results reported for beryllium, cadmium, 
chromium, lead, thallium and vanadium in the affected sample were qualified as estimated, “UJ”. 

The interfering analyte calcium was present in sample PAI-Ol-SW-01 O-F at a concentration which 
was comparable to the level of calcium in the Interference Check Sample (ICS) solution., Several 
analytes namely antimony, barium, beryllium, cadmium, chromium, cobalt, copper, lead, 
manganese, nickel, potassium, sodium, thallium, vanadium and zinc were present in the ICS 
solution at concentrations which exceeded the Instrument Detection Limit (ICL). Interference 
affects exist for beryllium, cadmium, chromium, ‘manganese, thallium and vanadium in the affected 
sample; The positive results reported for manganese were qualified as estimated, “J”. The 
nondetect results reported for beryllium, cadmium, chromium, thallium and vanadium in the 
affected sample were qualified as estimated, “UJ”. 

The interfering analyte magnesium. was present in sample PAM1 -SW-O1 O-F at a concentration 
which was comparable to the level of magnesium in the interference Check Sample (ICS) 
solution. Several analytes namely antimony, barium, beryllium, cadmium, chromium, cobalt, 
copper, lead, manganese, nickel, potassium, sodium, thallium, vanadium and zinc were present in 
the ICS solution at concentrations which exceeded the Instrument Detection Limit (ICL). 
Interference affects exist for beryllium, cadmium, chromium, lead, thallium and vanadium in the 
affected sample. The nondetect resuks reported for beryllium, cadmium, chromium, lead, thallium 
and vanadium in the affected sample were qualified as estimated, “UJ”. 
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ICP Serial Dilution Results 

The ICP Serial Dilution Percent Differences (%D’s) for potass@m and yanadiu.m were ~10% 
quality control limit. The positive and nondetect results reported for potassium and vanadium 
were qualified as estimated, “J” and “UJ”, respectively. 

Notes 

The Contract Required Detection Limits (CRDL) Percent Recovery (%R) for iron, lead and 
mercury were outside the 90-l 10% quality control limit. However, no validation actions were 
required. 

Results were transferred incorrectly from the Form l’s to the Data Validation tables. 

Executive Summarv 

Laboratory Performance: Several analytes were present in the laboratory method / preparation 
blanks. The Contract Required Detection Limit (CRDL) Percent Recovery (%R) for several 
analytes were outside the 90-l 10% quality control limits. 

Other Factors Affecting Data Quality: The interfering analytes calcium and magnesium were 
present in all samples. The ICP Serial Dilution %D’s for potassium and vanadium were ~10% 
quality control~limit. 
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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).” 

Gretchen A. Phipps 

Quality Assurance Officer 
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Attachments: 

1. 
2. 

Appendix A - Qualified Analytical Data 

3. 
Appendix B - Results as reported by the Laboratory 
Appendix C - Support Documentation 

PIlT-09-6-064 
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MCRD Parris 
SDG UO6330 

Table 1 - RECOMMENDATION SUMMARY 

Aluminum A’ Magnesium A’ 
Antimony Manganese J2 
Arsenic Mercury 
Barium J2 Nickel 
Beryllium J2 Potassium ;: 

Cadmium J2 Selenium 
Calcium Silver 
Chromium Sodium 
Cobalt j: Thallium J2 
Copper A’ J2 Vanadium A’ J’ J2 
Iron Zinc J2 
Lead A’ J2 Cyanide 
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 results as estimated, “J*, due to ICP Serial Dilution %D 

noncompliance. 

J2 - Accept data, but qualify positive and nondetected results as estimated, “J” and 
“UJ”, respectively, due to ICP Interference. 
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Tetra Tech NUS INTERNAL CORRESPONDENCE 

TO: 

FROM: 

SUBJECT: 

PITT-10-8-70 

DATE: OCTOBER ?3,1998 

JUSTIN ORBICH COPIES: DV FILE 

ORGANIC DATA VALIDATION - VOAlSVOAlPESTIPCBlPAH ORGANICS 
CT0 020 - MCRD PARRIS ISLArJD 
SDG UO5900 

SAMPLES 5lAqueous 

PAI-Ol-SW-05 
TB-052798 

3ISediment 

PAI-Ol-SW-06 
TB-060198 

PAI-Ol-SW-07 

PAI-Ol-SD-05 

G/Soil 

PAI-Ol-SD-06 PAI-Ol-SD-07 

PAI-Ol-SS-001-01 PALOl-SS-002-01 
PAI- 1 -SS-001-01 PAI-41-SS-003-01 

l/Rinse Blank 

PAI-Ol-SS-003-01 
PAI41-SS-004-01 

PAI-41-RB-01 

OVERVIEW 

The sample set for CT0 020, SDG UO5900, MCRD Parris Island consists of one (1) rinse blank, three (3) 
sediment, six (6) soil, and five (5) aqueous environmental samples including two (2) trip blanks (TB). The 
environmental samples were analyzed for Target Compound List (TCL) volatiles, semivolatiles, 
pesticides/PCBs, and PAHs. The trip blanks were analyzed for TCL volatile compounds only. 

The samples were collected by Tetra Tech, NUS on May 27 and June 1, 1996, and analyzed by Recra 
LabNet, Chicago. All analyses were performed in accordance with Naval Facilities Engineering Service 
Center (NFESC) Quality Assurance/Quality Control (QAX?C) criteria. The volatiles, semivolatiles, 
pesticide/PCB, and PAHs were analyzed according to SW846 Methods 82608, 82706, 8081, and 8310. 
The data in this SDG were validated with regard to the following parameters: 

t . Data Completeness 
t . Holding Times 

. Initial/continuing calibrations 
l 

. Laboratory method/field quality control blank results 
c . 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. 

‘O-103 
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VOLATILE FRACTION 

PITT-10-8-070 ,/1 
-. 

The aqueous initial calibration contained RRFs below the minimum quality control limit for acetone and 2- 
butanone. Nondetected results were qualified as rejected (UR), in the affected samples. Positive results 
were qualified as estimated (J), in the affected samples. 

The soil initial calibration contained RRFs below the minimum quality control limit for acetone. 
Nondetected results were qualified as rejected (UR). in the affected samples. Positive results were 
qualified as estimated (J), in the affected samples. 

Several volatile samples contained positive results for compounds below the contract required quantitation 
limits (CRQL). These results were qualified as estimated (J). 

SEMIVOLATILE FRACTION 

Several semivolatile samples contained positive results for compounds below the contract required 
quantitation limits (CRQL). These results were qualified as estimated (J). 

PESTICIDE FRACTION 

All data quality parameters were met for this fraction. 

POLYNUCLEAR AROMATIC HYDROCARBONS --. 

Several polynuclear aromatic hydrocarbon samples contained positive results for compounds below the 
contract required quantitation limits (CRQL). These results were qualified as estimated (J). 



PITT-I o-8-070 
MEMO TO: DAVE BRAYACK 
DATE: OCTOBER 13,1998 - PAGE 3 

EXECUTIVE SUMMARY 

Laboratory Performance issues: initial calibration RRFs for acetone and 2-butanone were below the 
0.05 minimum quality control limit. Nondetected results were rejected in associated samples. 

Other Issues Affecting Data Quality: None 

D-lb5 
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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 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).” 

Chemist/Data Validator 
Tetra Tech, NUS 

Data Validation Quality Assurance Officer 
Tetra Tech, NUS 

Attachments: 
1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 



FROM: 

SUBJECT: 

SAMPLES: 

. 

Tetra Tech NUS ‘INTERNAL CORRESPONDENCE 
MR. DAVID BRAYACK DATE: OCTOBER 13,1998 

L.W.SUMANSKY COPIES: DV FILE 

ORGANIC DATA VALIDATION- VOA/SVOA/PAH/PEST/PiB 
PARRIS ISLAND 
SDG UO6330 

2fAqueousl 

PAI - 01 - SW010 
PAI - 01 - SW012 

l/Aqueous Trip Blank 

TBO82498 

. 

The sample set for Pan-is Island, SDG UO6330 ,consists of two (2) aqueous environmental samples and one 
(1) aqueous trip blank. The samples here analyzed for Target, Compound List (TCL)’ volatile organic 
compounds. The samples, except for the trip blank, were also analyzed for sernivolatile organic compounds, 
polynuclear aromatic hydrocarbons (PAHs), organochlorine .pesticides, and polychlorinated biphenyls 
(PCBs). 

The samples were collected by Tetra Tech NUS on June 24, 1998 to and analyzed by RECRA LABNET - 
Chicago. All analyses were conducted using SW-846 Methods 82806, 827OC, 8310, 8081A, and 8082 
analytical and reporting protocols. The data contained in this SDG were validated with regard to the following 
parameters: 

t . Data completeness 
l 

. Holding times 

. Initial/continuing calibrations 
* . 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 Anilytical 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 for acetone and 2-butanone were qualified as rejected, “UR” in all samples. 

Semivolatile 

All data quality parameters were met in this fraction. 



Polvnuclear Aromatic Hvdrocarbons 

All data quality parameters were met in this fraction. 

PesticideslPCBs 

All data quality parameters were met for this fraction. 

EXECUTIVE SUMMARY 

Laboratory Performance Issues: Acetone and a-b&none failed to meet the 0.05 RRF quality control limit. 
Chtysene, in the PAH fraction, was qualified as estimated “J” because the positive result reported was below 
the CRQL. 

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). 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 80008.” 

4 ag.,/ 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

I 

Attachments: 

1. Appendix A - Qualified Analytical Results ’ 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



PARRIS ISLAND 

SDG UO8330 

TABLE I- RECOMMENDATION SUMMARY 

Sample No. VOA SVOA PAH PEST 

PAI-0%SW-010 
PAM-SW-012 ,“: J’ 

TB062498 R’ 
If the field is left blank, the qualifier is A - Accept all data. 

PCB 

R’ - 

J’ 

Reject data, qualify nondetected results for acetone and 2-butanone as rejected, “UR”, due 
to initial calibration RRFs less than 0.05. 
Accept data ,except qualify chrysene as estimated “J”, because the positive result was 
reported below CRQL. 



TO: 

FROM: GRETCHEN PHIPPS 

SUBJECT: MISCELLANEOUS DATA VALIDATION - PH, SALINITY, TOC, 
AND HARDNESS 
CT0 020 - MCRD PARRIS ISLAND 

. 

Tetra Tech NUS INTERNAL CORRESPONDENCE /w-w,\, 

PlTT-09-8-985 

DATE: 

COPIES: 

OCTOBER 13,1998 

DV ,FILE 

D. BRAYACK 

SDG - UO8330 

SAMPLES: 2AqueousI 

PAI-Ol-SW-010 PAI-0%SW-012 

Overview 

The sample set for CT0 020 MCRD Parris island, SDG UO6330, consists of two (2) aqueous 
environmental samples. 

All satiples were analyzed for pH, Salinity, Total Organic Carbon (TOC), and Hardness. The 
samples were collected by Tetra Tech NUS on June 24,1998 and analyzed by Recra Labnet - 
Chicago under Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality 
Control (QAIQC) criteria. TOC analyses were conducted using SW846 9060 method. Salinity 
analyses were conducted using standard method 25208. Hardness analyses were conducted 
using EAP 130.2 method. 

The data was evaluated based on the following parameters: 

* 
l Data Completeness 

* l Holding Times 
l 

l Calibration Verifications 
* . Laboratory Blank Analyses 

* - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the 
following information: 

Executive Summarv 

Laboratory Performance: None. 

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 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).” 

n 

de?YP 
ct 

Tetra Tech NUS 
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 

PI’lT-09-8-085 

“iI 
.:. 

:.:. 

:-. 
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PITT-09-8-085 

MCRD Parris 
SDG UO6330 

Table 1 - RECOMMENDATION SUMMARY 

PH 
Salinity 

TOC 
Hardness 

If the field is left blank, the qualifier is A - Accept data. 



Tetra Tech NUS INTERNAL CORRESPONDENCE .~ 
. . 

c-49-0&%021 

DATE: OCTOBER 18,1998. 

FROM: GRETCHEN PHIPPS COPIES: DV FILE 

SUBJECT: MISCELLANEOUS DATA VALIDATION - TOC, HARDNESS AND 
SALINITY . . 

D PARRIS ISLAND 

SAMPLES: 3/SoiW ’ 

PAI-OI -SD-05 PAI-OI -SD-O6 PAI-OI SD-07 

3lAqueouaf 

PAI-Ol-SW-05 PAI-OI SW-06 PAI-OI -SW-O7 

Overview 

The sample set for CT0 020 MCRD Parris Island, SDG UO5900, three (3) soil environmental 
samples and three (3) aqueous environmental samples. 

All samples were analyzed for pH. All aqueous samples were analyzed for Total Organic Carbon 
(TOC) and salinity. The samples were collected by Tetra Tech NUS on May 27, 1998 and * 
analyzed by Recra Labnet - Chicago under Naval Facilities Engineering Service Center (NFESC) 
Quality Assurance/Quality Control (QAIQC) criteria. The TOC analyses on soil matrix were 
conducted using the Walkley-Black Method. The TOC analyses on aqueous matrix were 
conducted using SW846 9060 Method. The salinity analyses were conducted using Standard 
Methods 25208. 

,.--” 

The data was evaluated based on the following parameters: 

* . Data Completeness 
* . Holding Times 
* . Calibration Verification 
* . Laboratory Blank Analyses 

* - All quality control criteria were met for this.parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the 
following information: 

. 

. 
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Holding Times 

C49-08-9-021 

The holding time for salinity analyses was exceeded by sixty-one (61) days (see comment in 
Case Narrative in Appendix C). The positive results reported for salinity were qualified as 
estimated, “J”. 

Executive Summarv 

Laboratory Performance: The holding time for salinity analyses was 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 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).” 

Gretchen A. Phipps 

Joseph KSamchuck 
Quality Assurance Officer 
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DATE: OCTOBER 18,1998 

Attachments: 

1. Appendix Ii - Qualified Analytical Data 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 

C49-08-8-021 

i-. 
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MCRD Parris 
SDG UO5900 

C49-08-8-021 

Table 1 - RECOMMENDATION SUMMARY 

TOC 
Hardness 
Salinity J’ 
If the field is left blank, the qualifier is A - Accept data. 

;I’ J’ - Accept data, but qualify positive results as estimated, “J”, as a result 
of holding time exceedance. 



Tetra Tech NUS 

TO: 

FROM: GRETCHEN PHIPPS 

INTERNAL CORRESPONDENCE ./1 

C-49-08-8-021 

DATE: OCTOBER 18,1998 

COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - TAL METALS, DISSOLVED TAL METALS 
AND CYANIDE 
CT0 020 - MCRD PARRIS ISLAND 
SDG - UO5900 

SAMPLES: B/Sediment/ 

PAI-Ol-SD-05 PAI-OI SD-06 PAI-OI SD-07 

G/Soil/ 

PAI-Ol-SS-001-01 
PAlAl-SS-001-01 

7lAqueousl 

PAI-0%SS-002-01 
PAI-4+SS-003-01. 

PAI-OI-SS-003-01 
PA141 -SS-004-01 

Overview 

PAI-Ol-SW-05 
PAI-Ol-SW-06-F 
PAlAl-RB-01 

PAI-OI -SW-05-F 
PAI-Ol-SW-07 

PAI-Ol-SW-06 
PAI-Ol-SW-07-F 

The sample set for CT0 020 MCRD Parris Island, SDG UO5900, nine (9) soil environmental 
samples and three (3) aqueous environmental samples. One (1) rinsate blank (PAI41-RB-01) 
was included within this SDG. I 

All 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 May 27 and June 1,1998 and analyzed by 
Recra Labnet - Chicago under Naval Facilities Engineering Service Center (NFESC) Quality 
Assurance/Quality Control (QAKX) criteria. The metals analyses, with the exception of arsenic in 
the soil matrix and mercury, were conducted according to SW-846 Method 6010A. Arsenic in the 
soil matrix analyses were conducted using SW846 Method 706OA. Mercury analyses were 
conducted according to SW-846 Method 7470A and 7471A. Cyanide analyses were conducted 
using SW846 Method 9012, 

All TAL metals analyses with the exception of arsenic and mercury were conducted using the 
Inductively Coupled Plasma (ICP) methodologies. Arsenic analyses were conducted by Graphite 

Mercury analyses were conducted using cold vapor AA. Furnace Atomid Absorption (GFAA). 

. 
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The data was evaluated based on the following parameters: 

t 
l Data Completeness 

l 
l Holding Times 

* 
l Calibration Verifications 
l Laboratory Blank Analyses 

t - All quality control criteria were met for this parameter. 

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 laboratorv method / preparation / rinsate blanks 
at the following maximum concentrations: 

Samples affected: All 

Analvte 
Aluminum 
Antimony 
Barium@) 
Barium@) 
Cadmium 
Calcium@ 
Calcium”) 
Copper 
Iron 
Lead 
Lead”) 
Magnesium 
Magnesium@) 
Manganese 
Potassium@) 
Potassiumr3) 
Sodiumr3) 
Thallium 
Vanadium 
i!inc”) 
Zincr3) 

Maximum 
Concentration 
97.9pglL 
2.Opg1L 
0.700pglL 
0.87uglL 
0.4jlgIL 
85.18Oc19/L 
19OugIL 
2.5ugIL 
42.4&L 
2.OpglL 
0.251 mg/kg 
87.6f.rg/L 
172flglL 
2.1ugIL 
132.670pglL 
209uglL 
137Of.lglL 
1.9pgIL 
2.3pgiL 
4.07OpgIL 
3.6&L 

w Maximum concentration present in soil preparation blank. 
(21 Maximum concentration present in aqueous preparation blank: 
(3) Maximum concentration present in rinsate blank. 

Action 
Level (Soil 1 
48.95 mg/kg 
1 .O mglkg 
NA 
.435 mglkg 
0.2 mglkg 
NA 
95 mglkg 
1.25 mglkg 
21.2 mg/kg 
NA 
.1255 mglkg 
NA 
86 mgkg 
1.05 mg/kg 
NA 
104.5 mg/kg 
68.5 mgikg 
0.45 rnglkg 
1.15 mglkg 
NA 
1.8 mg/kg 

Action 
Level (Aaueous) 
489.5pgIL 
IOkw 
3.5pglL 
NA 
1W- 
425.9pglL 
NA 
12.5ugIL 
212ug911. 
lO.OpglL 
NA 
438ug1L 
NA 
10.5uglL 
664.35ugIL 
NA 
NA 
9.5pglL 
11.5flglL 
20.35pgIL 
NA 
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An action level of 5X the maximum concentration has been used to evaluate the sample data for 
P 

blank contamination. Sample aliquot, percent solids, and dilution factors were taken into account 
were determining blank contamination. Positive results c the action level for aluminum, antimony, 
barium, cadmium, copper, iron, manganese, 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. ’ 

m 

The Contract Required Detection Limits (CRDL) Percent Recovery (o/R) for beryllium, iron, lead, 
mercury, selenium and thallium were outside the 90-I 10% quality control limit. However, no 
validation actions were required. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method I preparation 
/ rinsate blanks. The Contract Required Detection Limit (CRDL) Percent Recovery (%R) for 
several analytes were outside the 99-l 10% quality control limits. 

Other Factore Affecting Date Qualky: 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).” 

r--N, 

&j&G--a%& I’ 
Tetra Tech NUS 
Gretchen A. Phipps 

Joseph A. Samchuck 
Quality Assurance Officer 
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Attachments: 

1. 
2. 

Appendix A - Qualified Analytical Data 

3. 
Appendix B - Results as reported by the Laboratory 
Appendix C - Support Documentation 

C-49-08-8-021 
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MCRD Parris 
SDG UO5900 

/--. 

Table 1 - RECOMMENDATION SUMMARY 

Aluminum A’ Magnesium 
Antimony A’ Manganese A’ 
Arsenic Mercury 
Barium A’ Nickel 
Beryllium Potassium 
Cadmium A’ Selenium 
Calcium Silver 
Chromium Sodium 
Cobalt Thallium 
Copper A’ Vanadium A’ 
Iron A’ Zinc A’ 
Lead 
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, 
‘lr. 



Tetra Tech NUS INTERNAL COkRESPONDENCE 

Prrr-10-8-230 

To: D. BRAYACK DATE: OCTOBER 29,1998 

FROM: GRETCHEN PHIPPS COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - TAL METALS, DISSOLVED TAL METALS 
CT0 0201053 - MCRD PARRIS ISLAND, SOUTH CAROLINA 
SDG - TTPl 0 

SAMPLES: 161 Aqueous I 
‘. c. 

PAI-lo-GW-Ol4-01 PAI-IO-GW-O14-01-F ” 
PAI- o-sw-008-00 PAI-i o-SW-908-00-F 
PAI-lO-SW-OO8-OOD PAI-lO-SW-O08-OOD-F 
PAJ-lo-SW-009-00 PAI- O-SW-OO9-00-F 
PAI-lo-SW-Ol2-00 PAI-lO-SW-Oi2-00-F 
PAI-lo-SW-013-00 PAI-lo-SW-013-00-F 
SOURCE WATER SWMU 10 

Ovenriew 

The sample set for CT0 0201053, MCRD Parris Island, SDG lTPl0, consists of sixteen (16) 
aqueous environmental samples. Two (2) field duplicate pair (PAI-lO-SW-O08-00 I PAI- O-SW- 
008-OOD and PAI-IO-SW-008-00-F/ PAI-10-SW-008-00DF) 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 (QAKX) criteria. The metals analyses, with the exception of mercury, 
were conducted according to SW 846 method 60108. Mercury analyses were conducted 1 
according to SW 846 method 7470A. 

The data was evaluated based on the following parameters: 

l 
l Data Completeness 

l 
l Holding Times 
l Calibration Verifications 
l Laboratory Blank Analyses 

t - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the 
followina information: 
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Calibration Verifications 

Prrr-1 O-8-230 

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”. 

Laboratonr Blank Analvses 

The following contaminants were detected in the laboratory method I preparation blanks at the 
following maximum concentrations: 

Anal& 
Aluminum 
Barium 
Beryllium 
Calcium 
Iron (I) 
Lead 
Magnesium 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Zinc (‘I 

Maximum Action 
Concentration 
46.4&L 
1.9uglL 
0.2pg/L 
74.OpglL 
34.2pgIL 
1.6pglL 
356uglL 
1565ugIL 
1.3&L 
8.7pgIL 
281.5pglL 
2.4uglL 
5.3OOuglL 

Level ( Aqueous 1 
232pgtL 
9&g/L 
1 .Oug/L 
37OugIL 
171ugIL 
6.OuglL 
176pglL 
783u9/L 
6&g/L 
43.5uglL 
1408pgIL 
12.OuglL 
26.5ugIL 

(0 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 qualiid, “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. 

Notes 

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 6,7 and 6. 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 <90% quality control limit in CCV 6. However, no validation action 
was required as no samples were bracketed by CCV 6. 
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.’ 

Executive Summaw 

. Prl-l-50-8-250 

Laboratory Performance: Several analytes were present in the laboratory method I preparation 
blanks. The CCV %R for thallium was <go% quality control limit. 

Other Factors Affecting Date 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 2K19). 

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 

/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 TI’PIO 

,/--.. 

Table 1 - RECOMMENDATION SUMMARY 

Aluminum , A’ 
Antimony 
Arsenic 
Barium 
Beryllium A’ 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron Ai 
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. 



@I Tetra Tech NUS INTERNAL CORRESPONDENCE 

w H 

PITT-I O-8-232 

TO: D. BRAYACK DATE: OCTOBER 29,1998 

FROM: 

SUBJECT: 

GRETCHEN PHIPPS COPIES: DV FILE 

INORGANIC DATA VALIDATION - MISCELLANEOUS PARAMETERS 
CT0 0201053 - MCRD PARRIS ISLAND, k0UTH CAROLINA 
SDG - lTPl0 

SAMPLES: 91 Aqueous I 

PAI-IO-GW-014-01 PAI-I O-SW-OO8-00 
PAI-I O-SW-008-00D PAI-I 0-SW-OO9-00 
PAI-I O-SW-01 O-00 PAI-I O-SW-01 2-00 
PAI- 0-SW-O13-00 SOURCE WATER SMU 10 

%CXh%E WATER .SMU $Ij,Q2,03’$. - 

Overview 

The sample set for CT0 0201053, MCRD Parris Island, SDG lTP10, consists of nine (9) aqueous 
environmental samples. One (1) field duplicate pair (PAI-IO-SW-008-00 / PAI-IO-SW-(408-OOD) 
was included within this SDG. 

All samples were analyzed for Cyanide, Hardness and Total Organic Carbon (TOC). All samples 
with the exception of PAI-IO-GW-Ol4-01 and PAI-IO-SW-Ol2-00 were analyzed for Hexavalent 
Chromium. Sample PAI-lo-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 12,1996 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 Data Completeness 
l Holding Times 
l Calibration Verifications 
l Laboratory Blank Analyses 

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 
followino information: ,-., 

Holding Times 

The holding time for Hexavalent Chromium analyses was exceeded by eight (8) hours for samples 
SOURCE WATER SWMU 10 and SOURCE WATER SWMU 01,02,03. The nondetected results 
reported for Hexavalent 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”. 

Laboratorv Blank Analvses 

The following contaminants were detected in the laboratory method blanks at the following 
maximum concentrations: 

Maximum Action 
Analvte Concentration Level ( Aaueous ) 
Nitrate/Nitrite 0.02pglL O.lOug/L 

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 -Z the action level for Nitrate/Nitrite were 
qualified, “U”, as a result of blank contamination. 

Notes 

The holding time exceedance for Hexavalent Chromium was due to delivery time. 

Executive Summaty 

Laboratory Performance: Nitrate/Nitrite was present in the laboratory method blanks. The ICV 
%R for Hexavalent Chromium was <90% quality control limit 

Other Factors Affecting Date 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 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 

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 T-I-PI 0 

Table 1 - RECOMMENDATION SUMMARY 

Chloride 
Cyanide 
Fluoride 
Hardness 
Nitrate/Nitrite 
Sulfate 
TDS 
TOC 
TSS 

A’ 

Hexavalent Chromium J’f 

If the field is left blank, the qualifier is A - Accept data. 

A’ - Accept data, but qualify resufts 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. 



J 

P 

Tetri Tech NUS INTERNAL CORRESPONDENCE 

PITT-1 l-08-939 

TO: DATE: NOVEMBER 5,1998 

FROM: GRETCHEN PHIPPS COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - SEM METALS AND AVS 
CT0 02OIO53 - MCRD PARRIS 
SDG - TTPl6 

SAMPLES: 4 I Sediments I 

PAI-OI -W-002-02 PAI-IO-SD-016-01 
PAI-lo-SD-017-01 PAI-IO-SD-O18-01 

Overview 

The sample set for CT0 020 IO53, MCRD Panis, SDG TTPIG, consists of four (4) sediment 
environmental samples. 

All samples were analyzed for Simultaneously Extracted Metals (SEM) and Acid Volatile Sulfide. 
The samples were collected by Tetra Tech NUS on September 9 and 14,1998 and analyzed by 
Laucks Testing Laboratories under Naval Facilities Engineering 
The data was evaluated based on the following parameters: 

l 
l Data Completeness 

l 
l Holding Times 

* 
l Calibration Verifications 

l 
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: 

Executive Summary 

Laboratory Performance: None. 

Other Factors effecting 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).” 

iv& ‘, 
Gretchen A. Phipps 

Joseph A. Samchuck 
Quality Assurance Officer 

. . 

I 
----“-. 
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Attachments: 

I, Appendix A - Qualified Analytical Data 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 

PITT-1 l-6039 
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MCRD Parris 
SDG TIP16 

Table 1 - RECOMMENDATION SUMMARY 

SEM 

AVS 

If the field is left blank, the qualifier is A - Accept data. 
’ 

..3: ,: 
,!, 

R---. 
. 
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ii’JDA KARSONOVICH COPIES: DV FILE 

SUBJECT: ORGANIC DATA VALIDATION- VOA/SVOA/PAHlPEST/PCB 
PARRIS ISLAND 
SDG TTPl6 

SAMPLES: IIAqueousl 

TB-091498 

1 l/Solid/ 

PAI-Ol-IDW-S 
PAI-62-IDW-S 
PAI-I 6-IDW-S 
PAI-I O-SD-01 7-01 
PAI-IO-SS-01501 
PAI- 0-SS-OI 7-01 

PAI- O-SD-OO2-02 
PAI-O3-IDWS 
PAI-16-SD-o16-01 
PAI-10-SD-018-01 
PAI-IO-SS-616-01 

OVERVIEW 

The sample set for Parris island, SDG TTPl6 consists of one (1) aqueous field quality control blank and 
eleven (11) solid 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 g-14*, 1998 and analyzed by Laucks Laboratory. 
All analyses were conducted using SW846 Methods 82608, 827OC, 808lA, and 8082 analytical and 
reporting protocols. The data contained in this SDG were validated with regard to the following parameters: 

* . Data completeness 
* . Holding times 

. Initial/continuing calibrations 

. Laboratory method and field quality control blank results 

. Surrogate recovery 
l 

. Detection Limits 

The symbol (*) indicates that all quality control criteria were met for this parameter. Problems affecting data 
..i 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 below the 0.05 quality control limit for 
acetone, 2-hexanone, 2methyl-2-pentanone, and 2-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 0.05 quality control limit for acetone. Nondetected results were 
quaiiied as rejected; UR, in samples PAI-IO-SD-602-62 and PAl-62-IDW-S. 



The following table summarizes the maximum concentration of volatile compounds detected in the laboratory /a, 
method and field quality control blanks (*) in this SDG. 

COmDOUnd 
Acetone’ 
2-Butanone’ . 
Chloromethane’ 
Methylene chloride 
Methyiene chloride” 

Maximum 
Concentration 
2 IJW 

s 1 pg/L 
1 w 
4 WQ 
180 W&i 

Action 
w 
20 w/Kg 
5 WKg 
5 WKg 
40 WKg 
1800 HgMg 

i No data were rejected for this parameter. 

* 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 methyiene 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-Ol-IDW- 
S and PAI-O3-IDW-S. The samples were reanalyzed as medium level soils and ‘the surrogates were 
compliant. The reviewer elected to report the low level analyses and qualii the data as estimated, J and U J. 
in order to achieve the lowest possible reporting limits. 

Semivolatile 

Pesticides/PCBs 

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-2-pentanone failed to 
meet the 0.05 RRF quality Control limit. Surrogate recovery was below the quality control limit for several 
samples in the VOA fraction. Methylene chldride, abutanone, chloromethane, and acetone were detected in 
the field and laboratory method blanks. 

Other Factors Affecting Data Quality: None. 



Tetra Tech NUS INTERNAL CORRESPONDENCE 

TO: 

PITT-1 l-8-932 

DATE: NOVEMBER IS,1998 

FROM: GRETCHEN PHIPPS COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - TAL METALS, TCLP METALS 
AND MISCELLANOUS 
CT0 063 - MCRD PARRIS 
SDG - T-l-PI6 

SAMPLES: 4 I Sediments I 

PAI-OI -SD-O02-02 
PAI-OI-SD-Ol7-01 

PAI-01SD-016-01 
PAI-OI -SD-O1 8-01 

3 / Soils I 

PAI-IO-SS-OI 5-01 
PAI-IO-SS-Ol7-01 

PAI-IO-SS-Ol6-01 

4 I Leachates I 

PAI-OI -IDW-S PAI-02-IDW-S 
PAI-O3-IDW-S PAI-I 0-IDW-S 

Overview 

The sample set for CT0 053, MCRD Parris, SDG TTPIG, 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-Ol-IDW-S, 
PAI-02-IDW-S, PAI-ObIDW-S and PAI-IO-IDW-S were also analyzed for Toxicity Characteristic 
Leaching Procedure (TCLP) metals. Samples PAI-0l-S D-002-02, PAI-0%SD-O16-01, PAI-OI -SD- 
017-01, PAI-OI-SD-Ol8-01, PAI-IO-SS-015-01, PAI-IO-SS-O16-01 and PAI-IO-SS-017-0’1 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 
Laboratoriesunder Naval Facilities Engineering Service Center (NFESC) Quality 
Assurance/Quality Control (QAIQC) criteria. The metals analyses, with the exception of mercury, 
were conducted according to SW-846 Method 6010B. Mercury.analyses were conductect 
according to SW-646 Method 7470A. pH analyses were conducted using SW 646 method 9045. 
Cyanide analyses were conducted using SW 646 method 9012. TOC analyses were conducted 
using SW 646 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 Data Completeness 

l 
l Holding Times 
l Calibration Verifications 
l Laboratory Blank Analyses 

t - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the 
followina information: 

Calibration Verifications 

Continuing Calibration Verification (CCV) Percent Recoveries (%R’s) for lead in CCV 4 and CCV 
5 affecting TAL metals were >I,1 0% quality control limit. The following samples were affected: 
PAI-10-SD-016-01, PAI-IO-SWl7-01, PAI-lo-SD-Ol8-01, PAI-lO-SD-O03-02, PAI-IO-SS-015 
01, PAI-1O-SS-016-01 and PAI-IO-SS-017-01. 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 I preparation blanks at the 
following maximum concentrations: 

Samples affected: TAL 

Maximum Action 
Analvte Concentration Level I soil ) 
Aiuminumr’) 
Antimonym 

12.670 mglkg 63.35 mglkg 
2.660 mglkg 13.3 mglkg 

Barium 3.8ugIL 1.9 mg/kg 
Beryllium 0.4pglL 0.2 mglkg 
Calcium 227.00 113.5 mglkg 
Cobalt 4.7pgIL 2.35 mg/kg 
Copper 4.4uglL 2.2 mg/kg 
Iron(‘) 5.340 mglkg 26.7 mg/kg 
Lead 1.4ugIL 0.7 mglkg 
Magnesium 66.5ugIL 33.25 mglkg 
Manganese(‘) 0.19 mg/kg 0.95 mg/kg 
Nickel 6.9ugIL 

21.680 mglkg 
4.45 mglkg 

Potassium”) 108.4 mg/kg 
Selenium 0.7pgiL 0.35 mglkg 
Silver”) 0.960 mglkg 4.8 mglkg 
Sodium (‘) 26.610 mglkg 134.55 rnglkg 

(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, percent solids and dilution factors were taken into account 
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were determining blank contamination. Positive results < 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 anatytes since either the results were 
greater than the action level or were nondetects. 

Samples affected: TCLP 

Maximum Action 
Analvte Concentration Level I aaueous ) 
Arsenic 29.3ug/L 146.5uglL 
Barium 3.8PgJL 19.0 PglL 
Selenium 41.2ugIL 206 uglL 

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 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 EO-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 >I 10% quality control limit. Sample 
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 Summary 

Laboratory Performance: Several analytes were present in the laboratory method I preparation 
blanks affecting TAL analyses. CCV WR’s for lead in CCV 4 and CCV 5 affecting TAL metals 
were >I 10% quatii control limit. 

Other Factors Affecting Date 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 entitied ‘Navy Installation 
Restoration Laboratory Quality Assurance Guide” (NFESC 2/98). 

The text of this report has been fomulated 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).” 

lr* 
Gretchen Al Phipps 

/JiI?gi@f 
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 

PIIT- l-9-032 
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MCRD Parris 
SDGTTPIG 

Table 1 - RECOMMENDATION SUMMARY 

Aluminum 
Antimony 
Arsenic 

A’ 
A’ 

Magnesium 
Manganese 
Mercury 

Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cyanide 
Iron 
Lead 

A’ 

A’ 
A’ 

Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

J’ 

A’ 

A’ 
A’ 
A’ 

If the field is left blank, the qualifier is A - Accept data. 

A’ - 

Jl’ _ 

Accept data, but qualify results less than the blank action level as nondetected, 
‘u”. 

Accept data, but qualify positive results as estimated, “J”, as a result 
of calibration noncompliance. 



TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

PITT-1 I-08-008 

D. BRAYACK DATE: NOVEMBER 20,1998 

GRETCHEN PHIPPS COPIES: iW FILE 

INORGANIC DATA VALIDATION - TAL METALS, DISSOLVED TAL METALS 
AND MISCELLANOUS PARAMETERS 
CT0 053 - MCRD PARRlS ISLAND 
SDG - lTPl7 

101 Aqueous I . 

PAI-IO-GW-012-01 PAI-lO-GW-O12-01-F 
PAI-I 0-IDW-W PAI-lo-SW-Ol6-01 
PAI-I O-SW-01 6-01 -F PAI-IO-SW-Ol7-01 
PAI-I O-SW-01 7-01 -F PAI-lo-SW-0160 
PAI-I O-SW-01 8-01-F &l&&+23qQQy#g!& 

The sample set for CT0 053, MCRD Parris Island, SDG TTPl7, 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-I 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 
(BOD), Chemical Oxygen Demand (COD), Total oil and grease, TDS, TSS and pH. Samples PAI- 
IO-SW-Ol6-01, PAI-lo-SW-O17-01 and PAI-IO-SW-016-01 were analyzed for Cyanide, Hardness 
and TO%. The samples were collected by Tetra Tech NUS on September 11,12 and 13,1996 
and analyzed by Laucks Testing Laboratories under Naval Facilities Engineering Service Center 
(NFESC) QuaBy Assurance/Quality Control (QAIQC) criteria. The metals analyses, with the 
exception of mercury, were conducted according to SW646 Method 60108. Mercury analyses 
were conducted according to SW846 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 646 method 9060(modified). TSS 
analyses were conducted using EPA method 160.2. BOD 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. 

Q- I43 
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The data was evaluated based on the following parameters: 

* 

, l 

l Data Completeness 
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: 

Holdina Time 
i 

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 as estimated, “2’. 

Laboratorv Blank Analvses 

The following contaminants were detected in the laboratory method / preparation blanks at the 
following maximum concentrations: 

Maximum Action 
Analvte Concentration Level ( Aaueous ) 

. Barium 3.8pglL 19.Of.lg/L 
Beryllium 0.2pgIL 1 .Opg/L 
Calcium 45.4pgIL 227uglL 
Cobalt 4.4pglL 22.0pg/L 
Lead .1.4pg/L 7:opgIL 
Magnesium 42.9ugIL 
Manganese(‘) 

214.5uglL 
1.4OOug/L 7.OpgIL 

Sodium 271.1ugIL 1356pg/L 
Thallium 2.OpglL 1 O.Opg/L 
Nitrate/Nitrite 0.018pgfL O.OScls/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 c 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. 

-7 

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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s’ ,:: : . . 

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).n 

Gretchen A. Phipps 
.- 

/ Joseph A. Samchuck 
Quality Assurance Officer 
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Attachments: \ 
r”----. 

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 
SDG lTPl7 

Table 1 - RECOMMENDATION SUMMARY 

Aluminum Magnesium 
Antimony Selenium, 
Arsenic Silver 
Barium Sodium 
Beryllium A’ Thallium 
Cadmium Vanadium 
Calcium Zinc 
Chromium Chloride 
Cobalt A’ Fluoride 
Copper Hardness 
Cyanide Nitrate/Nitrite 
Iron Sulfate 
Lead TDS 
Magnesium TOC 
Manganese TSS 
Mercury BOD 
Nickel 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. 



Tetra Tech NUS 

To: DAVID BRAYACK ’ 

‘INTERNAL CORRkPOtiDENCE ,/-- 

PITT-114449 

DATE: NOVEMBER 23,1999 

FROM: z DANA PIETO ‘CC: DV FILE 
. 

. : 

,, ‘, ., ... 

SUBJECT: oRGANIci OATA VALIDATION- i&ioAs, SVOAS, 8 PESTIPCB~ 
..,. 

-CT0 053, MCRD PARRIS ISLAND, SOUTH CAROLINA : ; : :__ 
. . . . . . ‘:. , _. ‘.-;.. ,. ,; _ .. .. 

:- .” -:.,.::>. . .T 
.,_, ... ._ ., /,;:: -. :- ‘.: i_ ‘.,*’ . 

: SDGTTPI~ .i,,;,; : ., :::,:,: .I . . 

. 

SAMPLE& 
.,’ 

waters\voc: 

:\... _, .: . . .: ,.,., 
: :’ ., ,.<’ 1 : 

: 

: ,. ” : .‘,. _ 

.: :- 
.’ 

PAI-1O-Gw-012-01 
PAI-1O-SW-017-01 

,, TB980911 

‘. 

PAI-IO-IDW-W ‘. PAi-1O-SW-016-01 .,’ 
PAI-1O-Sw-018-01 .. : 
TB980912 : ;. .’ : I,. 

‘,,. . .) .; . . i- 

: W-rs\SVOC~E~CB: 
Y -. 

..: .._, :: ,,, ,, 
‘. ‘. ,,- ,.,, i 7.1 ej,‘>.“, 

.C 
,_ ; .I~.p~~,QGw-&l();~‘~ 

:: =:,::,:il-.:‘-,,~-: .,;;,:Y:. .,., : .; 

pp4lj~l&iDw1\N _... . . ,. -..I’.-. .. : : .,.. 
,- ‘.:,. ‘,.:i” 

::..;L;;; ;>; 

._. - : 
j .‘.Z : .,’ ..‘-‘is .i , .,. -: , : . . . . . ., ._. .,..,.: . ..L. e- ,:. ‘L, ::.:::.:.‘.rP~-iOSW-017-01 .” : ., ‘.. I :. ,:’ ;;.;.:-... .’ .,(_ ..:..:y::. 

Pql-1O-SW418-01 ,., ::: ‘:. ;::. 
_ ,.,,. .,’ ‘;-*;$c&: ,.’ 3% qpf .,--; ,?,..;. 2. ‘;: ;* ., .. 

,,. .,. -. ;. ..,>q:+ ;>:> .;.-y ,:: ‘,T,$ ‘,:*.I ,.” “-,y)~r .J.:’ . : ,: ,.,,,, .__ : ‘--‘.: . 1.‘. 
‘.” t- 

.: -.: ..; ..;!:*>.. i _ ,.-” _ 1 : ;., ;,. ,.,. I :.,- *:-;.. j ,::: ,, ,;,.: :.. -c:.“:,.;‘.~ :. -. s:.;,.:.. .i...- ; ;_ ~,. . ._’ “.‘;. 
,’ :4.. :_ :. L .,;.. IT, ‘h.’ .:, ,,.‘*i--.*&. ,:._ ;’ ,.;‘p;, . . . ‘: y.‘- I . . ,, ..- 1 : ‘.’ .__ “Z .;, ,_ : .‘:.-. ,. . ; y . . . ‘. .. ,, ,) -1.. ., : ,. .: <,?,~‘,...’ 2:. .,... r 

,The sample set for the CT0 053, MCRD Parris Isiand, So&h ‘Camlina, SDG TTP~7,‘consists or si a&& ’ 
.environmental samples and two trip blanks (designated TB). All samples were analyzed for target compound 

“i 

list (TCL) volatile, semivolatile, and.pesticide/PCB organic compounds. .- . . .’ 
- 

. I .(’ .:‘. ‘i-, 

4 
The samples were collected by Te& Tech NUS on September 10’” and 11 

.;. 
n 

-. 
,’ I&, and analyzed byh~&i’ i”” 

Testing Laboratories. The VOlatiie, semivoiatile, and pesticide/PCB compounds were analyzed under Naval “i; 
Assurance criteria using the U.S. EPA ..‘I 

: ? .:.>,., . . ” ., . . 
. .: ,. ,‘, “. .I : 

,.‘..’ .,.ciy,.. .,i, ) 
: ‘: i.j~j:I~~~:““~ 

. i 
*’ r’. 

: _: “..I ..,- 
:‘.~‘Ho~ing times ‘. ‘.,:‘:. :‘:. , .. 

i-. 
‘..L 

‘fllrtitialand continuing calibrations 
:: _ : ‘, ,’ ,_ .:‘:-I’,,’ -jl:-.~;. 

.: &&oratory and field blank analyses 

,. .:’ ‘_‘. ,.j:ii’----;,~.I~ 
.‘i,. : 

I-: __ . . . . ‘.- ‘. -1% ‘,.,, 1,: 
(. -. ._ . . .: ..: ., :;-, 

.., .,.: .\ ,, ,/ . . -I .. 
. ..i . . .‘,.,. . . . . . .:‘..+ ‘h. j ‘. : 

. . . . . ;: .: 
_ -;.. . a. ,+c :;;.:2. “.,~. 

The symboi (*, indicates that quality cont$critena were met for’&- parameter. Problems af&& data 
usability are discussed below and the attached Table 1 summarizes the varion quaiifications. 

..:z. 
. . .: 

‘. : : ‘: 
1.4 :,, ‘:i:-:- I; 

._ ;. , *,.;.,:: 
.‘.. _. ..&..’ 1”‘: 

. . 
. 

volatlles . 

All positive resui& reported at concentrations less than the Contract Required Quantitation 
were quaiii as estimated, (J). 

‘.’ ._., 

Limit (CRQL) 
I ,-i, 



‘, 

Prrr-11-8448 

MEMO TO: DAVID BRAYACK 
DATE: NOVEMBER 23,1998 - PAGE 2 

The following compounds were detected in the field quality control blanks at the maximum concentrations 
indicated below: . . . 

Aqueous * i 
Maximum Action 

Compound Concentration Level 
Acetone 4.2 ug/L 42 la- 
Methylene chloride 0.3 pg/L .. - _ 3.0 pg/L 

‘. 

Samples Affected: All. ., : 
.: 

Sample aliiuot and dilution factors were taken into consideration during the application of the action * 
level. Positive results for acetone and methylene chloride reported at wncentratlons below the 
detection limit were replaced with revised detection limits and qualii as noridetects, (U). It should 
be noted that geld qualii control blanks are not qualified for field qualii control blank contamination. 

.I _<... ..” 
,.. i 

The initial calibration Relative .Response Factors (RRFs) for acetone, 2-butanone, and 2hexanone were 
below the 0.05 quality control limit Thii calibration noncompliance indicates a tack of consistency in : ,I, 

__ ‘: .!: instrumental responses which could lead to compromised quantitation of positive and nondetected results for - .:,*y 
‘. the affected compounds. Positive results were qualified asiestimated, (J), and nondetected results tire -: “‘T ,...‘. : ..a:,. _ !k %>.‘=‘ .:. considered to be unusable and were rejected, (UR). ‘.. :,* g‘q,<T 

-I . . .: . . ,. ‘,‘.T..\‘.,<. >I“ : ,:;;;. 
, .I _ 5 I ,’ . . ; ‘-. F :’ .* .: ‘_:. : .a;., ‘: . :,c 

The continuing calibration RRFs for acetone, a&&none, 4-n&&2-per&none. and 2-hexanone v&&e . - .““” 
.:-- 

below the 0.05 qualii control limit. This calibration non/compliance indicates a ,lack of consistency in ;;:-- 
instrumental responses which could lead to compromised quantitation of positive and nondetected results for I..‘. 
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-IDW-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. : .; I 

., I. : : ‘. : 
4’ x ‘: .,;, ,:,.. ; .I ,f’. *11_ ,. ! -:: 

:: 
;. ., 

:; ,: .] ;“. .: _ ..‘ . 

Acetone exceeded the instrument’s linear calibration range in sample PAI-123-IDW-W. The sample &’ ’ 
,.., ,.J 

diluted 5x. The result for only this compound was transposed over to the original sample result and used in 
.:: .i ,:*> ,.:. 

.:‘. 
‘validation of this SDG. .~, ,. ... 

- 
2. -. .. ::_;. . ,.y.. i., ,..:p ‘py 

_. . . p. ..~,.? : :. .,. . I :“: . . :; _. ,.. ,I +.i; 
: I ..c- ,, .:.: 

It should be noted that the trip blanks were labeled incorrectly on the database sheets and the appropriate -“‘>z 
wrrections were made. :.v..-..g ‘. ‘::r :.I., ,^_! f A’-. ..: . 

-.,.:..l ‘Y ,.- _.., i 
.: .. . 

i 
-Semivolatlles :’ 

All positive results reported at concentrations less than the CRQL were qualified as estimated, (J). .-. ‘,T 



PITT-I I-8-048 ,F=-y 

MEMO TO: DAVID BRAYACK 
DATE: NOVEMBER $1998 - PAGE 3 

. 

The following semivolatile compound was detected in the laboratory “method blank at the maximum 
wncentration indicated below: 

Maximum 
Aqueous 
Action : 

Comwund Concentration Level i 
Bis(24hylhexyl)phthalate .’ l.Opg/L 

.._ . . .. .qLgL ’ 
._‘.. : ... 

Samples Affected: All 
- 

Sample aliquot and dilution factors were taken into consideration during the application of the action . . 
level. RMive results for bis(2ethylhexyl)phthalate reported at wncentmtions below the detection 

: . limit were replaced with the revised detection limits and qualified as nondetects, (U). 
_* . . _’ . ..i .- .I -. 

L : ‘- 
It should be r&d that aniline, b&&l alcohol, behoic acid, &d 1,2dibhenylhydrazine were removed from 

: _: :, 

the data sheets because they were not on 
.“: 

‘^” ; ,.’ : . . * T ‘_ . . . -‘.. qn3g@f~s; 
,__, .,:‘.;‘;. ,.: ,.... ‘. 

.‘. : :<: ?G:,: ;:’ ” 

:;. ,.:, .- 
i ;3 : L’ 1 . . .A,‘. ‘, .p&&des 
I. A;-- ~l., .‘, ‘,i :;:: ‘;‘. : . .._ 

LaborafOW PerfonnanCe: The volatile initial and continuing &lib&on RRFs less than the 0.05 q&ty 
. wnw limit were repor@d for acetone, 2-butanone, 4-methyl-2-pentanone, ad 2hexamne. 

.-.::$ 
‘&f 

,. ,’ . . ‘E 
. ‘:Y ethylhexyl)phthalate was detected in the semivolatile laboratory method blanks 

Bii(S- 
,I, .; .,:....; ‘, 

.‘... _ ;.. ‘. >.p.~ ;,. ..;,. :; ! :v. 
., :’ :; ,i.\.:j.g 

,. : 
:-’ .: Other Facdws Affecting Dab Q&a/& &&one &d me#@ene &lofide w& &&t&d in th &,tu~ 6nli 

: .-‘.;I 

_?.’ ,,..‘.,“- 2% 
.- ,‘s,.,. 
::. 

) .,T~T,zY.S~~Gj:~ quality control blanks. _ .’ ‘.. :, . . . . :. ,: ,:-,, .._> : :-. ‘:- ..I’ I ?.,:;’ 

. 

Executive Summary 



I 

Pm-r-1 l-9-949 

MEMO TO: DAVID BRAYACK 
’ DATE: NOVEMBER &I999 - PAGE 4 

The data for these analyses were reviewed with reference to method-s&$f~c qualii whrol criteria, the 
“National Functional Guidelines for Organic Data Evaluation” and the NFESC Interim Guidance Doknent 
entitled ‘Navy Installation Restoration Labtory Quality’Assuranca Guide’ (February 1996). 

: : 
-.,. - .: .. / .- 

The text of this report has been formulated to ad&s only those problem a@& affecting data quaiii. 
.:.: I; 

:-a. ;-. 
... ,,_ 

“I attest that the data referenced herein were validated aWrdit?g to the agreed upon validation crkria as 
specified in the NFE$g Guidelines and the Qualii Assurance Project Plan (QAPP).” 



PARRIS ISLAND 
SDG NO. TIP17 , 

;. _ 

TABLE 1 - RECOMMENDATION-SUt&lARY . 

Sample No. 

PAI-10-0~12-01 A’ f Rw - A3 ,:“;.:. * 
PAI-lo-IDW-W ’ A” e.. Ra 
PAl-10-Sw-016-01 .. A’ -e3 ., -; i. 
P~-lo4W4174 ; ‘_ -At ’ .. $“‘RZa 

PAl-1 O-SW-01 8-01 ::,;t&j+: R’2.3 

VOA 

PAI-1230IDW-W 
: A,$ Ja R3 

~98091, :,..., ;, 1’ .““Jl$ ~2.3 

TB980912 J’r R=’ 

If field is left blank, the qualifier is A i &&pi& data. :. 

A’ - 

J’ - 

I 
,:: .,. 

I 
I: : >;i;:& .>- 1  ̂ .. .JY ,... .’ ;., j. 

,’ A..: ‘., ,, .._ .., .I:. : , .._” I .., ,, .: <;,’ .I. ..,. : 
,~ ,,,, ‘.;.:- y.:; .” ‘. 1.. I. 

Accept data, but qualify positive results for acetone as estimated (J),‘as a &it of initial 
‘and/or continuing calibration RRFs below 0.05. 

>” 
... 

J* - 

.Ja - 

11 “. R’ - 

; _‘.,2 ” *..,;‘.‘: 
:. 

R2’- ‘iz” - 

R3 - 

. . i 
‘- .,,... ‘.. 

1. ;.‘. .: ‘.. 
i .-. .. :-2- 
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. ? 

. . 



. . 

* 

“..
, 

., 
:. 

- 
.: 

j..
 

. .
 

., 
i 

“. 
:_

. 

y.
 

,. 
’ 

‘. 

‘,~
 

.;-
, 

, 
.. 

/ 
,’ 

_,
,..

. 
:. 

;:.
> 

” 
i 

‘. 

., 
:; 

: 
(- 

I 

. 
” 

:. 

‘._
 

._
_ 

I 
~.

 

.1
. 

. 
.‘.

., 



September 19,1997 ,i:, 

Quaiifiet Codes: ; 

,C I . . Caliiration (i.e., % RSDs, %Ds, ICVs, CCVs, RPDS, RRFs, etc.) Noncompiiance ‘.>: .. “~I$&; 

d 

c 
f 

ig 
: 

il 

i 

. L.. -“. - ;.:,.,i.. ~- .,... ;_ *, . . _: _ -::: : 
” /... - . . _ MS/MSD Noncoi&iance ” 

I ,:p<. i : i, ” 
. . . = 

_. ,.J,. ; LWLCSD Noryzoyplian& 
,y;...:.. ,:.. <.-.c 
:,.:,. - 

*.: .‘. .& uuplicat;~g~;,on 
,-. 

.,.,’ : ., ‘. . I_ ., i 
Field Du&~~~~mprecisi& ’ ’ ” :,a = 

, .- \Ci 
: ..>: ..:. ,‘. 3 I;., r _ j. 
. . . a H&ding Time Exceedance 

; -3 ,_ 
w ,. iCP Serial Dilution Nc&&pliicc 

; .n ..:;:. = Uncertainw near detection 
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Tetra Tech NUS INTERNAL CORRESPONDENCE 

PIl-r-09-8-097 

TO: 

FROM: 

SUBJECT: 

SAMPLES: 

DATE: DECEMBER 7,199s 

GRETCHEN PHIPPS COPIES: DV FILE 

INORGANIC DATA VALIDATION - TAL METALS AND CYANIDE 
CT0 020 - MCRD PARRIS ISLAND 
SDG - UO8089 

l/Aqueous/ 

PAI-OI-RB-03 

S/Soil/ 

PAI-OI-SD-A-01 PAI-OISD-002-01 PAI-OI-SD-003.01 
PAI-OI-SD-003~10 PAI-OI -SD-004-01 PAI-OI-SD-O09-01 
PAI-OI-SD-010-01 PAI-01.SD-01 l-01 PAI-Ol-SD-O12-01 

Overview 

The sample set for CT0 020 MCRD Parris Island, SDG UO6089, consists of nine (9) soil 
environmental samples. One (I) rinsate blank (PAI-OI-RB-03) and one (1) field duplicate pair 
(PAI-Ol-SD-0034 / PAI-OI-SD-003-010) was included within this SDG. 

All samples were analyzed for Target Analyte List (TAL) metals and Cyanide. The samples were 
collected by Tetra Tech NUS on June lo,1996 and analyzed by Recra Labnet - Chicago under 
Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAKX) 
criteria. The metals analyses, with the exception arsenic in the aqueous matrix and mercury, 
were conducted according to SW-646 Method 601OA. Arsenic analyses in the aqueous matrix 
were conducted using SW846 Method 706OA. Mercury analyses’were conducted according to 
SW-846 Method 7470A and 7471A. Cyanide analyses were conducted using SW846 Method 
9012. 

All TAL metals analyses with the exception of arsenic in the aqueous matrix and mercury were 
conducted using the Inductively Coupled Plasma (ICP) methodologies. Arsenic analyses in the 
aqueous matrix were conducted 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 

t 
l Holding Times 

t 
l Calibration Verifications 
l Laboratory Blank Analyses 

b-i55 



MEMO TO: D. BRAYACK - PAGE 3 
DATE: DECEMBER 7,1998 

PlTT-89-8-097 

The Contract Required Detection Limits (CRDL) Percent Recovery (%R) for iron and mercury 
were outside the 80.120% quality control limit. However, no validation actions were required. 

Sample PAI-Ol-SD-A-01 was incorrectly labeled PAI-OI-001-01 on all laboratory data. 

A comparison of the field duplicate pair (PAI-Ol-SD-003-01 I PAI-OI-SD-OO3-OlD) is included in 
Appendix C. However, no validation action in required. 

Executive Summay 

Laboratory Performance: Several analytes were present in the laboratory method I preparation 
/ rinsate blanks. 

Other Factors Affecting Data Quality: None. 

c 



MEMO TO: D. BRAYACK - PAGE 4 PIlT-99-9-097 
DATE: DECEMBER 7,1998 

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 299). 

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 ,~ ST 

Joseph A. Samchuck 
Quality Assurance Officer 



MEMO TO: D. BRAYACK - PAGE 5 
DATE: DECEMBER 7,1998 

Attachments: 

1. Appendix A - Qualified Analytical Data 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 

PIT149-8-997 

--, 



MEMO TO: 
DATE: 

D. BRAYACK - PAGE 6 
DECEMBER 7,1998 

MCRD Parris 
SDG UO6089 

Table I- RECOMMENDATION SUMMARY 

Prrr-0943-997 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 

A’ 
A’ 

A’ 
A’ 

A’ 

Magnesium A’ 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

A’ 
A’ 

A’ 

A’ 
Lead A’ Cyanide 

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”. 



Tetra Tech NUS INTERNAL CORRESPONDENCE .,-: 

PITT-99-8-101 

TO: DATE: DECEMBER 7,1998 

FROM: GRETCHEN PHIPPS COPIES: DV FILE 

SUBJECT: INdRGANlC DATA VALIDATION - TAL METALS, DISSOLVED TAL 
METALS AND CYANIDE 

CT0 020 - MCRD PARRIS ISLAND 
SDG - U06363 

SAMPLES: 7IAqueousl 

PAI-0%SW-OO2-01 PA&SW-002-01-F PAI-Ol-SW-O02-OID 
PAI-OI SW-OO2-01 D-F PAI-01-SW-01 l-01 PAI-OI-SW-OII-01-F 
PAl-O2-RB-01 

3/Sail/ 

Overview 

PAI-02-SS-OOI-01 PAI-02-SS-008-01 PAI-02-SS-008-01 

The sample set for CT0 020 MCRD Parris Island, SDG U08383, consists of six (8) aqueous 
environmental samples and three (3) soil environmental samples One (1) rinsate blank (PAI-02- 
RB-01) and two (2) field duplicate pairs (PAI-0%SD-003-01 I PAI-0%SD-O03-OID and PAI-OI-SD- 
003-01-F 1 PAI-01-SD-003-01 D-F) were included within this SDG. 

All samples, excluding those designated by -F, were analyzed for Target Analyte List (TAL) metals 
and Cyanide. The samples designated by -F were analyzed for dissolved TAL metals. The 
samples were collected by Tetra Tech NUS on June 28 and 30,1998 and analyzed by Recra 
Labnet - Chicago under Naval Facilities Engineering Service Center (NFESC) Quality 
AssurancelQualll Control (QAIQC) criteria. The metals analyses, with the exception lead in 
samples PAI-Ol-SW-01 l-01, PAI-O2-RB-OI , PAI-02-SS-OOl-01, PAI-02~SS-008-01 and PAI-02- 
SS-008-01 and mercury, were conducted according to SW-848 Method 8OlOA. Lead analyses in 
samples PAI-0%SW-01 l-01, PAI-O2-RB-01, PAI-02~SS-OOI-OI , PAI-02-SS-008-01 and PAI-O2- 
SS-008-01 were conducted using SW848 Method 708OA. Mercury analyses were conducted 
according to SW-848 Method 7470A and 7471A. Cyanide analyses were conducted using 
SW848 Method 9012. 

All TAL and dissolved TAL metals analyses with the exception of lead in samples PAI-OI-SW- 
01 I-01, PAI-O2-RB-01, PAI-02-SS-OOI-OI, PAI-02~SS-OO8-01 and PAI-O2-SS-OO8-01 and 
mercury were conducted using the Inductively Coupled Plasma (ICP) methodologies. Lead in 
samples PAI-OI-SW-01 I-01, PAI-O2-RB-01, PAI-02-SS-OOI-OI, PAI-02~SS-OO8-01 and PAI-O2- 
SS-008-01 were conducted by Graphite Furnace Atomic Absorption (GFAA). Mercury analyses 
were conducted using cold vapor AA. 



, 

MEMO TO: D. BRAYACK - PAGE 3 PITlQ9-8~101 
DATE: DECEMBER 7,1998 

. ” , _.. ‘ . 
calcium, cobalt, copper, lead, magnesium, manganese, nickel, potassium, vanadium and zinc 
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. It should 
be noted that field quality control samples are not qualified for field blank contamination. 

Continuing Calibration Verification (CCV) Percent Recoveries (%R’s) for cadmium and calcium 
were outside the 90-I 10% quality control limit for CCV-5. However, this noncompliance did not 
affect any samples in this SDG. 

The Contract Required Detection Limits (CRDL) Percent Recoveries (%R’s) for arsenic, iron, lead, 
mercury and selenium were outside the 80-120% quality control limit. However, no validation 
actions were required. 

A comparison of the field duplicate pairs (PAI-Ol-SD-OO3-01 I PAI-01SD-003-01D and PAI-Ol- 
SD-O03-01-F / PAW-SD-O03-01D-F) are included in Appendix C. However, no validation action 
in required. 

Executive Summaw 

Laboratory Performance: Several analytes were present in the laboratory method I preparation 
I rinsate blanks. 
Other Factore Affecting Data Quality: None. 



MEMO TO: D. BRAYACK - PAGE 4 PnT-o9-8-101 
DATE: DECEMBER 7,1998 

The Data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Review”, February 1994 and the NFESC document entltled “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 

Joseph A. Samchuck ‘.’ 
Quality Assurance Officer 



MEMO TO: D. BRAYACK - PAGE 5 Prl-r-99-8-101 

DATE: DECEMBER I,1998 

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 8 PITT-99-8~101 
DATE: DECEMBER 7,1998 

MCRD Parris I 
SDG U66363 

Table 1 - RECOMMENDATION SUMMARY 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Wwr 
Iron 

A’ 

A’ 

A’ 

A’ 
A’ 

Magnesium A1 . 
Manganese Al 
Mercury 
Nickel A’ 
Potassium Al 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium A’ 
Zinc A’ 

Lead A’ Cyanide 
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”. 



Tetra Tech NUS INTERNAL CORRESPONDENCE 

PITT-O9-8-106 

TO: DATE: DECEMBER 7,1998 

FROM: GRETCHEN PHIPPS COPIES: DV FILE 

SUBJECT: MISCELLANEOUS DATA VALIDATION - PH, SALINITY, HARDNESS, 
HEXAVALENT CHROMIUM, AND TOC 
CT0 020 - MCRD PARRIS ISLAND 
SDG - U08383 

SAMPLES: 4IAqueousl 

PAI-OI -SW-002-01 
PAI-02-RB-01 

PAI-Ol-SW-OO2-01 D PAI-OI-SW-01 l-01 

3ISoiV 

Overview 

PAI-O2-SS-O01-01 PAI-02-SS-006-01 PAI-02-SS-006-01 

The sample set for CT0 020 MCRD Parris Island, SDG U06363, consists of three (3) aqueous 
environmental samples and three (3) soil environmental samples One (1) rinsate blank (PAI-02- 
RB-01) and one (1) field duplicate pair (PAI-0%SD-003-01 I PAI-Ol-SD-OO3-OlD) was included 
within this SDG. 

All aqueous samples were analyzed for pH, salinity, hardness and Total Organic Carbon (TOC). 
All soil samples and samples PAI-Ol-SW-01 I-01 and PAI-O2-RB-01 were analyzed for 
Hexavalent Chromium. The samples were collected by Tetra Tech NUS on June 26 and 30,1998 
and analyzed by Recra Labnet - Chicago under Naval Facilities Engineering Service Center 
(NFESC) Quality Assurance/Quality Control (QA/QC) criieria. Salinity analyses were conducted 
using Standard Methods 25208 and pH analyses were conducted using EPA 150.1 method. 
Hexavalent Chromium analyses were conducted using SW846 Method 306OA17198. TOC 
analyses were conducted using SW848 9060 method. 

The data was evaluated based on the following parameters: 

* 
l Data Completeness 

* 
l Holding Times 

l 
l Laboratory Blanks 

* - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the 
followina information: 
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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).” 

&gLhhdx~p,~ 
Tetra Tech NUS 
Gretchen A. Phipps 
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Attachments: 

1. Appendix A - Qualified Analytica~Data 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 

PIlT-O9-8-108 



MEMO TO: 
DATE: 

D. BRAYACK - PAGE 5 
DECEMBER ‘I,1998 

MCRD Parris 
SDG U06363 

Table I- RECOMMENDATION SUMMARY 

PlTT-09-8~108 

PH 
Salinity 
Hardness 
Hexavalent Chromium 
TOC 
If the field is left blank, the qualifier is A - Accept data. 
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TO: 

FROM: 

SUBJECT: 

SAMPLES: 

^. 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

C49-98-8-918 

CK DATE: 

GRETCHEN PHIPPS . COPIES: 

INORGANIC DATA VALIDATION - PH AND TOC 
CT0 020/053- MCRD PARRIS ISLAND 
SDG - U07632 

DECEMBER 8, 1998 

DV FILE. 

7iAqueousl 

PAI-Ol-SB-002-04 
PAI-IO-SB-001-22 
PAI-IO-SB-007-24 

PAI-Ol-SB-003-04 
PAI-I 0-SB-O02-10 

PAI-OI -SB-005-04 
PAI-I O-SB-006-06 

Overview 

The sample set for CT0 020/053, MCRD Parris Island, SDG U07632, consists of seven (7) soil 
environmental samples. 

The samples were analyzed for pH and Total Organic Carbon (TOC). The samples were 
collected by Tetra Tech NUS on July 22 - 24,1998 and analyzed Recra Labnet - Chicago under 
Naval Facilities Engineering Service Center (NFESC) Qualii Assurance I Quality Control (QA 
/QC) criteria. TOC analyses were conducted using the Walkley-Black method. pH analyses were 
conducted using SW 646 method 9045C. 

The data was evaluated based on the following parameters: 

l 
l Data Completeness 

l 
l Holding Times 

* 
l Calibration Verifications 

* 
l Laboratory Blank Analyses 

c - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the 
followina information: 

Executive Summarv 

Laboratory Performance: None. 

Other Factors Affecting Data Quality: None. 
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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 

C-49-98-8-018 
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DATE: ’ 

D. BRAYACK - PA’GE 4 
DECEMBER 8,1998 

MCRD Parris, Island 
SDG U07632 

C49-98-8-918 

Table I- RECOMMENDATION SUMMARY 

PH 
TOC 

If the field is left blank, the qualifier is A - Accept data. 



0 It 
TO: 

FROM: 

SUBJECT: 

SAMPLES: 1 l/Aqueous 

OVERVIEW 

Tetra Tech NUS INTERNAL CORRESPONDENCE ‘-= 

PrH-II-8402 

DAVE BRAYACK DATE: DECEMBER lo,1999 

JUSTlN ORBICH COPIES: DV FILE 

ORGANIC DATA VALlDATlON r VOA/SVOA/PESTlPCB 
CT0 0201053, PARRIS ISLAND 
SDG l-W10 

PAI-1O-GW-014-01 
PAI-1O-SW-006-00D ’ 
PAI-1O-SW-010-00 
PAI-IO-SW-01 3-00 
wjy==Q&~yJjqq--m 
T&O83198 

PAl-1O-SW-006-00 
PAI-lO-SW-OO9-00 
PAl-1O-SW-012-00 
SOURCE WATER SWMU 10 
TB-081298 

The sample set for CT0 020/053, SDG TIPlO, 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 organic-‘ir*‘,. 
compounds only. One field duplicate pair (PAl-1O-SW-008-00/PAl-1O-SW-006-00D) was included in this 
SDG. 

The samples were collected on August 1 Ih, 1998 and analyzed by Laucks Testing Laboratories. All volatile, 
semivolatile, and pesticide/PCB samples wara analyzad in accordance with SW646 Methods 82608.82706, 
and 6081A18082, respectively. The data in this SDG were validated with regard to the following 
parameters: 

l 
. Data Completeness 

l 
. Holding Times 
. Initial/continuing calibrations 
. Laboratory methodlfield quality control blank results 

II’ . 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. 
Quaffed analytical results are presented in Appendix A. 



Prrr-1 l-9-902 

MEMO TO: DAVE BRAYACK 
DATE: DECEMBER IO,1998 - PAGE 2 

VOLATILE FRACTlON 

The initial calibration analysis of acetone, P-butanone, and P-hexanone contained Relative Response Factors 
(RRFs) below the 0.05 quality wntrol liiit. The positive results were qualii as estimated, (J), and the 
nondetected results were qualll 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 detectad in the qualll control blanks at the following maximum 
wncentration: 

AnaMe 
Methylene chloride(‘) 

(I) Trip Blank 

Concentration Aaueous Action Level 
2.7&L W.O@L 

Blank Actions 

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 wn,tained positive results for compounds below the contract required quantitation 
limits (CRQL). Thasa results ware qualified as estimated (J). 

SEMI-VOLATILE FRACTION 

The following contaminants were detected in the quality wntrol blanks at the following maximum 
concentration: 

Analvte 
Bii2-ethylhexyl)phthalate 

Concentration 
1 .OpglL 

Aaueous Action Level 
lO.OpgfL 

Blank Actions 

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. 

e 

. 
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MEMO TO: DAVE BRAYACK 
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Dilution factors and sample aliquots were taken into consideration during the application of all action 
levels. Positive results reported for bis(24hylhexyl)phthalate in the affected samples were qualiied inthe 
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 were qualii as estimated (J). 

PESTICIDE FRACTION 

All quality control parameters were met for this fraction. 

;--” 
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EXECUTIVE SUMMARY 

Pn-r-11-8-902 

Laboratory Performance Issues: Several volatile initial and continuous calibrations RRFs non&ompliances 
were noted. Positive results were qualiied as estimated, (J), while nondetected results were rejected, (UR).. 
In the semivolatile fraction, bis(2ethylhexyl)phthalate was detected as blank contamination. 

Other Issues Affecting Data Quallty: Methylene chloride was detected as blank contamination in the field 
quality wntrol blank. Potable water source contaminants were detacted in the field quality control blank. 

, 
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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 (QAPP). 

:.’ 
. . . 

,, 

Austin Orbich 
Chemist/Data Validator 

Joseph A Samchuck 
Data Validation Qualii Assurance Officer 

Attachments: 

:* 
Appendix A - Qualified Analytical Results 

3: 
Appendix B - Results as, Reported by the Laboratory 
Appendix C - Support Documentation 
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MCRD PARRIS ISLAND 
SDG TIP10 

TABLE 1 - RECOMMENDATiON SUMMARY 

: Sample No. VOA SVOA PEST/PCB 

PAI-I O-GW-Ol4-01 R’” 
PAl-1 o-sw-OO8-00 R’3 
PAl-1 O-SW-OO8-OOD R” 
PAI-I O-SW-oO9-00 R’S 
PAI-1O-SW-010-00 ii’2 A’ 
PAI-lO-SW-Ol2-00 R’2 
PAI-1O-SW-013-00 J* R12 $ 

SwTdu 10 J1.2 R1.2 A’ J’ 
S&MU 01,02,93 J’ R12 J’ 
TB-081298 J’ R’s 
TB-083198 R” 

If the field is blank, the qualifier is A, accept all data. 

‘I I”. 

R’ - Reject, (UR), nondetected results or qualify positive results as estimated, (J), in the affected 
samples for initial and continuing calibration RRFs less than 0.05 for acetone, abutanone, and 2- 
hexanone. 

R2- Reject (UR), nondetected results for continuing calibration RRFs less than 0.05 for 4-methyl-2- 
pentanone. 

A’ - Accept data, but qualify positive result for bis(2ethylhexyl)phthalate as nondetected, (U), as a 
result of blank contamination. 

J’ - 

J2 - 

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-11-8402 
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Data Qualifier Definitions: 

u - Compound is considered nondetacted as reported by the laboratory or was occupied as a blank 
contamination. 

UR - Compound was reject@ due to various technical noncompliances. 

UJ - Nondetected results is qualified as estimated due to various technical noncompliances. 

J - Compound is considered to be present, but reported at an estimated value. 



Tetra Tech NUS INTERNAL CORRESPONDENCE 

PITT-10-8-080 

TO: DATE: DECEMBER IO, 1998 

FROM: JUSTIN ORBICH COPIES: DV FILE 

SUBJECT: ORGANIC DATA VALIDATION - VOAISVOAlPESTlPCBlPAH ORGANICS 
CT0 020 - MCRD PARRIS ISLAND 
SDG U08971 

SAMPLES 41Aqueous 

PAI-01RB-01 PAI-Ol-RB-02 TB-060298 
TB-060398 

13/Sail 

PAI-01-SS-005-01 
PAI-Ol-SS-O08-01 
PAI-OlSS-01 l-61 
PAI-OI-SS-014-01 
PAI41-SS-002-01 

PAI-OI-SS-O06-01 PAI-OI-SS-007-01 . 
PAI-Ol-SS-O09-01 PAI-0%SS-OIO-01 
PAI-Ol-SS-012-01 PAI-Ol-SS-013-01 
PAI-Ol-SS-014-01-D PAI-OI-SS-A-01 

OVERVIEW 

The sample set for CT0 020, SDG UO6971, MCRD Parris Island consists of thirteen (13) soil, and four (4) 
aqueous environmental samples including two (2) trip blanks (TB) and two (2) rinse blanks (RB). All 
samples were analyzed for Target Compound List (TCL) volatiles, semivolatiles, pesticides/PCBs, and 
PAHs. There was one field duplicate pair (PAI-0%SS-O14-011 PAI-01-SS-O14-01-D) in this SDG. 

The samples were collected by Tetra Tech, NUS on June 2 and 3, 1998, and analyzed by Recra LabNet, 
Chicago. All analyses were performed in accordance with Naval Facilities Engineering Service Center 
(NFESC) Quality Assurance/Quality Control (QAIQC) criteria. The volatiles, semivolatiles, pesticide/PCB, 
and PAHs were analyzed according to SW-846 Methods 82608,8270C, 8081, and 8310. The data in this 
SDG were validated with regard to the following parameters: 

* . Data Completeness 
. 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. 

VOLATILE FRACTION 

Initial and continuing calibrations contained Relative Response Factors (RRFs) below the 0.05 quality 
control limit for acetone and 2- butanone. The nondetected results for acetone and 2-butanone were 
rejected, (UR), and the positive results for acetone was qualified as estimated, (J), in the affected 
samples. 



MEMO TO; 
DATE: 

The following 
concentration: 

PITT-IO-8980 

DAVE BRAYACK 
DECEMBER IO,1998 - PAGE 2 

contaminants were detected in the quality control blanks at the following maximum 

Analvte Concentration 
Methylene chloride”’ 1 .Opg/L 
Acetonef2’ 2.0pglL 
Toluene”’ 0.6pglL 

Aqueous Action Level 
NA 
NA 
3.OuglL 

Soil Actiin Level 
lO.Opg/kg 
ao.opglkg 
3.Opglkg 

“%D Blank 
o)Rinsate Blank 

Blank Actions 

. Value -z Contract Required Quantitation Limit (CRQL); report CRQL followed by a U. 

. Value z= CRQL and c Action level; report value followed by a U. 

. Value > CRQL and > action level; report value unqualified. 

Sample aliquots, dilution factors, and percent moisture were taken into consideration during the 
application of all action levels. Qualify positive results for methylene chloride, acetone, and toluene 
according to the blank action table. It should be noted that field quality control blanks were not qualified 
for field control blank contamination. 

SEMIVOLATILE FRACTION 

A continuing calibration contained Relative Response Factors (RRFs) below the 0.05 quality control limit 
for 3-nitroaniline. The nondetected results for 3-nitroaniline were rejected (UR), in the affected samples. __ 

Several semivolatile samples contained positive results for compounds below the contract required 
quantitation limits (CRQL). These results were qualified as estimated (J). 

FRACTION PESTlCIDEIPCB 

Several pesticide/PCB samples, PAI-Ol-SS-O05-10, PAW -SS-O06-01, and PAI-Ol-SS-O07-01, exceeded 
the forty (40) day holding time until analysis. In the affected samples, positive results were qualified as 
estimated (J). 

Several pesticide/PCB samples contained positive results for compounds below the contract required 
quantitation limits (CRQL). These results were qualified as estimated (J). 

POLYNUCLEAR AROMATIC HYDROCARBONS 

Several polynuclear aromatic hydrocarbon samples contained positive results for compounds below the 
contract required quantitation limits (CRQL). These results were qualified as estimated (J). 
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MEMO TO: DAVE BRAYACK 
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EXECUTIVE SUMMARY 

Laboratory Performance Issues: Nondetected results for acetone and 2-butanone were rejected for 
initial and continuing calibration RRFs below the quality control limit Nondetected results for 3- 
nitroaniline were rejected for continuing calibration RRFs below the quality control limit. 
exceedances were noted for pesticide/PCBs. 

Holding time 
Blank contamination was detected in the quality control 

blanks for methylene chloride, acetone, and toluene. 

Other Issues Affecting Data Quality: None 
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The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic 
Data Validation (February, 1994) 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 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).” 

Chemist/Data Validator 
Tetra Tech, NUS 

Data Validation Quality Assurance Officer 
Tetra Tech, NUS 

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 UO8971 

TABLE I- RECOMMENDATION SUMMARY 

Sample No. VOA SVOA PESTlPCB PAH 

PAW-RB-01 
PAI-OI-RB-02 
TB-060298 
TB-060398 
PAI-OI-SS-O05-01 
PAI-OI-SS-OO6-01 
PAI-OI-SS-OO7-01 
PAI-OI-SS-008-01 
PAI- -S&009-01 
PAI-01-%-010-01 
PAI-OI-SS-OI l-01 
PAI-O1-SS-O12-01 
PAI-OI-SS-Ol3-01 
PAW? -SS-Ol4-61 
PAI-Ol-SS-O14-01-D 
PAI-OI -SS-A-01 
PA141 -SS-O02-01 

R: J’ 

R 
J’ 

R’ 
J’ R2 J* ‘I 
R2 

$ 
;.I 

R2 J’ 
A 1.2 

J’ 
J’ R3 J’ J’ 

R2 J’ 
A’ J’ J’ 
R2 
A:2R’ 

J’ 
J’ R3 J’ 

A’ 
A’ 
Al.2 J’ J’ 
A’ J’ 
R2 

If the field is blank, the qualifier is A, accept all data. 

R’ - 

R2 - 

R3- 

A’ - 

A’. - 

J’ - 

Y- 

Reject, (UR), nondetected results for acetone and 2-butanone for initial and continuing calibration 
RRF less than 0.05, and qualify positive results as estimated, (J). 

Reject, (UR), nondetected results for acetone for continuing calibration RRF less than 0.05, and 
qualify positive results as estimated, (J). 

Reject, (UR), nondetected results for 3$troaniline for continuing calibration RRFs less than 0.05. 

Accept data, but qualify positive result for acetone as nondetected, (U), as a result of blank 
contamination. 

Accept data, but qualify positive result for toluene 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 for 4,4’-DOD, 4,4’-DDE, and 4,4’-DDT as estimated, (J), 
as a result of holding time exceedence. 



TO: 

FROM: 

SUBJECT: 

SAMPLES: 

OVERVIEW 

Tetra Tech NUS INTERNAL CORRESPONDENCE ------*, 

MR. DAVID BRAYACK DATE: JUNE 18,1999 

LINDA KARSONOVICH i COPIES: DV FILE 

ORGANIC DATA VALIDATION- VOA/SVOA/PAH/PiSl~CB 
PARRIS ISLAND 
SDG UO4097 

l/Aqueous/ 

TBO41599 

9/Solid/Sediment 

PAI- SD-001 PAI- SD-013 ’ PAI- -SD-013-D 
PAI- SD-01 4 PAI- SD-01 5 PAI- SD-01 6 

. PAI- SD-017 PAI- -SS-015 PAI- -SS-O16 

The sample set for Parris island, SDG UO4097 consists of one (1) aqueous field quality control blank and 
nine (9) solid environmental samples. Samples TB041599 and PAI- -SD-O01 were analyzed for Target 
Compound List (TCL) volatile and semivolatile organic compounds. All the solid environmental samples ,/-Y. ., 
were also analyzed for polynuclear aromatic hydrocarbons (PAH), organochlorine pesticides, and 
polychlorinated biphenyls (PCBs). One pair of field duplicates was included in the SDG: PAI- -SD-O1 3 and 
PAI- SD-01 3-D. 

The samples were collected. by Tetra Tech NUS on April 21, 1999 and analyzed by RECRA Labnet. All 
analyses were conducted using SW-846 Methods 82608, 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 
* . Holding times 

. Initial/continuing calibrations 

. Laboratory method and field quality control blank results 

. Surrogates 
+ . Field Duplicate Results 
* . 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 and/or continuing calibration relative response factors (RRFs) fell below the 0.05 qualii control limit for 
acetone, P-hexanone, and 2-butanone. Nondetected results were qualified as rejected, UR. in sample 
TBO41599. 

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 sample PAM1 -SD-001. 

Continuing calibration percent differences (%Ds) exceeded the 25% quality control limit for carbon 
tetrachloride and tetrachloroethene. Nondetected results ,were qualified as estimated, UJ, in sample 
TB641599. 

Internal standard recovery of 1,4-dichlorobenzene-d4 fell below the lower qualii control limit in sample PAI- 
01 -SD-001. The sample was re-analyzed with similar results. Only the original analysii was used as the 
basis for data validation. No action was taken since this internal standard is not associated with TCL 
volatiles. 

Semivolatile 

Several tentatively identified compounds were detected in the method blank. Positive results for these 
compounds reported in the samples should be considered false positives. All other data quality parameters 
were met for this fraction. 

Polvnuclear Aromatic Hvdrocarbons 

Samples PAI- SD-001, PAW SD-017 and PAI-Ol-SW16 were analyzed and reported at a 20X, 50X, 
and 5X dilution factor, respectively, due to the presence of target compounds above the instrument’s linear 
calibration range. This accounts for the elevated reporting limits for these samples. 

Sample PAI-01 -SS-015 Miss analyzed and reported at a 2X dilution factor. Phenanthrene and acenaphthene 
exceeded the instrument’s linear calibration range; therefore, the sample was re-analyzed at a 25X dilution 
factor. Acenapthene again exceeded the instrument’s linear calibration range: therefore, the sample was 
analyzed a third time at a 100X dilution factor. 

Surrogates were not recovered in samples which required dilutiin of the sample extract. Therefore, 
extraction efficiency was not evaluated for those samples and no qualifiers were applied on this basis. 

Both surrogates fell below the lower quality control limit in sample PAI-Ol-SD-013-D. Nondetected results 
were qualified as estimated, UJ. 

Pesticides 

Samples PAI- -SD-001, -013, and -013-D were analyzed at a 2.5X dilution factor due to matrix 
interferences. This accounts for the elevated reporting limits. 

Degradation of 4,4’-DDT exceeded the 20% quality control limit. Degradation also exceeded the 30% quality 
control limit for combined Endrin and 4,4’-DDT degradation; however, since the reason for the exceedance of 
the combined degradation quaiii’control limit was due 4,4’-DDT degradation, no qualifiers were assigned to 
Endrin or its breakdown products. The nondetected result for 4,4’-DDT in sample PAI-Ol-SD-001 was 
rejected, UR, due to the presence of 4$-DDE whiih was qualified as estimated, J. Positive results for 4,4’- 
DDE and 4,4’-DDT in samples PAI- -SS-015 and PAI- -SS-016 were qualified as estimated, J. 



Relative percent differences (RPDs) between columns exceeded the 100% quality control limit for Heptachlor 
epoxide in sample PAW1 SD-01 7 and b-BHC in sample PAI- -SS-015. The positive results were rejected, 
R. 

All quality control parameters were met for this fraction. 

Additional Comments 

Positive results below the CRQL were qualified as estimated, J, due to uncertainty near the detection limit. 

Samples PAl-01 -SD-001, PAI- SD-01 3, and PAI- -SD-O1 3-D contained less than 30% solids. This 
accounts for the elevated reporting limits for these samples. 

Following is a compariion of the PAH results for sample PAI-Ol-SD-001 obtained during the 8270C and 
8310 analyses (all units are in ugKg): 

Compound Method 8270C Method 8310 
benzo(a)anthracene 130J 1200 
benzo(a)pyrene 120J 980 
benzo(b)fluoranthene 170J 940 
chrysene 130J 1100 
fluoranthene 230 J 3200 
phenanthrene 210J 2600 

wene 280 J 3200 
anthracene 1200 u 770 
benzo(g,h,i)perylene 1200u 550 
benzo(k)fluoranthene 1200 u 410 
indeno(l,2,3c,d)pyrene 1200 u 620 

-,, 

EXECUTIVE SUMMARY 

Laboratory Performance Issues: Acetone, 2-hexanone, and P-butanone failed to meet the 0.05 RRF 
quality control limit. Degradation of 4,4’-DDT exceeded the quality control limit in the pesticide fraction. 
Several pesticide compounds failed to meet the RPD quality control limit between columns. 

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). 
data quality. 

The text of this report has been formulated to address only those problem areas affecting 

Linda Karsonovich 
Chemist/Data Validator 

Joseph A. Samchuck 
Data’Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. 
3. 

Appendix B - Results as Reported by the Laboratory 
Appendix C - Support Documentation 

. 



FIELD DUPLICATES 

Parameter 
PAH 

Compound(pg/Kg) PAI- -SD-O1 3 PAI- -SD-O1 3-D 
ND ND 

%D 

Pesticide ND ND 

ND - Not Detected. 



Qualifier Codes: 

A 

B 

C 

0 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

0 

P 

Q 

R 

S 

T 

U 

v 

W 

X 

Lab Blank Contamination 

Field Blank Contamination 

Calibration (i.e., % RSDs, %Ds, ICVs, CCVs, RPDs, RRFs, etc.) Noncompiiance 

MS/MS0 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 

Instrument Calibration Range Exceedance 

Sample Preservation 

Internal S&d&d Noncompliance 

Poor Instrument Performance (i.e., base-time drifting) 

Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics) 

Other problems (can encompass a number of issues) 

Surrogates Recovery Nonc&mpliance 

PestididelPCB Resolution 

% Breakdown Noncompliance for DDT and Endrin 

Pest/PCD% betwee? columns for positive results 

Non-linear calibrations, tuning r < 0.995 (correlation coefficient) 

EMPC result 

Signal to noise response drop 
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Tetra Tech NUS INTERNAL CORRESPONDENCE ---y 

PIlT-06-9-964 

TO: .D. BRAYACK DATE: JUNE 16,1999 

FROM: TERRI L. SOLOMON COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - TAL METALS, TOTAL ORGANIC CARBON, CYANIDE, pH 
CT0 020 - MCRD PARRIS ISLAND, SOUTH CAROLINA 
SDG - UO4097 

SAMPLES: 7/Sediment/ 

PAI-OI-SD-001 PAI-OI SD-01 3 
PAI-Ol-SD-015 PAI-OI-SD-016 

Overview 

PAl-Ol-SD-O13-0 
PAI-O1SD-O17 

PAI-Ol-SD-014 

The sample set for MCRD Parris Island, SDG UO4097, consists of seven (7) sediment environmental samples. One (1) 
field duplicate pair (PAI-Ol-SD-013 I PAI-OlSD-O13-D) was included within this SDG. 

All samples were analyzed for Target Analyte List (TAL) metals. Sample PAI-OISD-001 was also analyzed for cyanide, 
pH and total organic carbon. The samples were collected by Tetra Tech NUS on April 21.1999 and analyzed by Sevem 
Trent Laboratories - Chicago under Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality 
Control (QAIQC) criteria. The metals (with the exception of mercury), cyanide and pH were analyzed using SW-64$X, 
methodologies. Total organic carbon analyses were conducted using the Lloyd Kahn method. Mercury analyses WE- -, 
digested as per CLP ILM04.0. A CLP-like deliverable was provided. 

These data were evaluated based on the following parameters: 
* 

l Data Completeness 
l 

l Holding Times 
* 

l Calibration Recoveries 
l Laboratory Blank Analyses 

l 
l Field Duplicate Results 

l 
l Detection Limits 

t - 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 Prrr-98~9-954 

DATE: JUNE 18,1999 - PAGE 2 

Laboratow Blank Analyses 

The following contaminants were detected in the laboratory method / preparation blanks at the following maximum 
concentrations: 

AnaMe 
aluminum 
barium 
beryllium 
cadmium 
calcium 
cobalt 
wper 
iron(‘) 
magnesium 
manganese 
potassium 
selenium(‘) 
silver 
sodium 
vanadium 
zinc 

Maximum Action 
Concentration (soil\ Level 
42.1 ug/L 21.05 mglkg 
3.1 uglL 1.55 mg/kg 
0.6 uglL 0.3 mgtkg 
0.6 uglL 0.3 mg/kg 
55.1 uglL 27.55 mg/kg 
0.9 ugll 0.45 mgncg 
4.6 ugll 2.3 mglkg 
20.579 mglkg 102.895 mg/kg 
41 .I ug/L 20.55 mglkg 
1.3 uglL 0.65 mg/kg 
49.6 ug/L 24.8 mglkg 
0.341 mg/kg , 1.705 mg/kg 
0.4 uglL 0.2 mg/kg 
496.3 uglL 248.15 mglkg 
1.9 ug/L 0.95 mglkg 
7.6 uglL 3.9 mglkg 

Samples affected: All 

(1) Maximum concentration present in a solid 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, copper, selenium and silver 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. 

m 

It should be noted that the percent solids for samples PAI-01-SD-OOI, PAI-OI-SD-013 and PAI-O1SD-O13-D were < 30%: 
The sample results may be biased high. 

Several negative blank results for sodium were s 2X CRDL. However, no samples included within this SDC were 
bracketed by these blanks. Therefore, no validation actions were warranted. 

A comparison of field duplicate pair, PAI-0.1~SD-013 I PAI-Ol-SD-013-D, is contained in Appendix C. 



MEMO TO: D. BRAYACK PllTO6-9064 

DATE: JUNE 16,1999 -PAGE 3 J-7 I 

Executive Summary 

Laboratory Performance: Several analytes were,present in the laboratory 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 AssuranceGuide ” 
(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).” 

Terri L. Solomon 
Chemist 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 



:. 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

PtTT-96-9-084 

TO: D. BRAYACK DATE: JUNE 18,1999 

FROM: TERRI L. SOLOMON COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - TAL METALS, TOTAL ORGANIC CARBON, CYANIDE, pH 
CT0 020 - MCRD PAdRlS ISLAND, SOUTH CAROLINA 
SDG - UO4097 

SAMPLES: 7/Sedimentl 

PAI-OI SD-001 PAI-Ol-SD-013‘ PAI- SD-01 3-D PAI-OlSD-014 
PAI- SD-01 5 PAI-OlSD-016 PAI-Ol-SD-017 

Overview 

The sample set for MCRD Parris Island, SDG UO4097, consists of seven (7) sediment environmental samples. One (1) 
field duplicate pair (PAI-OI SD-01 3 I PAI- SD-01 3-D) was included within this SDG. 

All samples were analyzed for Target Analyte List (TAL) metals. Sample PAI-OI-SD-001 was also analyzed for cyanide, 
pH and total organic carbon. The samples were collected by Tetra Tech NUS on April 21, 1999 and analyzed by Sevem 
Trent Laboratories - Chicago under Naval Facilities Engineering Service Center (NFESC) Quallty AssuranceIQualii 
Control (QAIQC) criteria. The metals (with the exception of mercury), cyanide and pH were analyzed using SW846 
methodologies. Total organic carbon, analyses were conducted using the Lloyd Kahn method. Mercury analyses were 
digested as per CLP ILM04.0. A CLP-like deliverable was provided. 

These data were evaluated based on the following parameters: 
l 

l Data Completeness 
* 

l Holding Times 
t 

l Calibration Recoveries 
l Laboratory Blank Analyses 

* 
l Field Duplicate Results 

l 
l DetectionLimits 

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. BFtAYACK PllT-06~9464 
DATE: JUNE 18,1999 - PAGE 2 ;-* 

Laboratorv Blank Analvses 

The following contaminants were detected in the laboratory method I preparation blanks at the following maXimUm 
concentrations: 

Maximum Action 
Analvte Concentration Level Isoil) 
aluminum 42.1 uglL 21.05 mg/kg 
barium 3.1 ug/L 1.55 mg/kg 
beryllium 0.6 uglL 0.3 mglkg 
cadmium 0.6 ug/L 0.3 mglkg 
calcium 55.1 uglL 27.55 mglkg 
cobalt 0.9 uglL 0.45 mg/kg 

caper 4.6 uglL 2.3 mglkg 
iron(‘) 20.579 mglkg 102.895 mglkg 
magnesium 41.1 ug/L 20.55 mglkg 
manganese 1.3 uglL 0.65 mg/kg 
potassium 49.6 uglL 24.8 mglkg 
selenium”’ 0.341 mgtkg 1.705 mglkg 
silver 0.4 UgfL 0.2 mg/kg 
sodium 496.3 ug/L 248.15 mglkg 
vanadium 1.9 ug/L 0.95 mg/kg 
zinc 7.8 uglL 3.9 mg/kg 

Samples affected: All 

(1) Maximum concentration present in a solid preparation blank. 
,---- * I 

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, copper, selenium and silver have been qualified as nondetected 
V’. No actions were required for the remaining analytes as all results were either greater than the action levels or were 
nondetects. 

It should be noted that the percent solids for samples PAW-SD-OOI, PAI-OI-SD-013 and PAI-OISD-013-D were < 30%. 
The sample results may be biased high. 

Several negative blank results for sodium were > 2X CRDL. However, no samples included within this SDG were 
bracketed by these blanks. Therefore, no validation actions were warranted. 

A comparison of field duplicate pair, PAW-SD-013 I PAI-01-W-013-D, is contained in Appendix C. 



” 
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MEMO TO: D. BRAYACK 
DATE: JUNE 18,1999 - PAGE 3 

PlTT-06~9-964 

Laboratory Perforkance: Several analytes were present in the laboratory 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 ” 
(RFESC 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).” 

Tetra Tech NUS 
Tern L. Solomon 
Chemist 

q& 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 



0 ‘Tt 
TO: 

FROM: 

SUBJECT: 

SAMPLES: 

OVERVIEW ..- 

Tetra Tech N,US INTERNAL CORRESPONDENCE ,-----. 

MR. DAVID BRAYAd DATE: JUNE 18,1999 

LINDA KARSONOVICH COPIES: DV FILE 

ORGANIC DATA VALIDATION- VOAlSVOA/PAH/P&T/PCB 
PARRIS ISLAND 
SDG UO4097 

l/Aqueous/ 

TBO41599 

S/Solid/Sediment 

PAI- SD-001 PAI- SD-013 ’ PAI-OI SD-01 3-D 
PAI- SD-01 4 PAI- SD-015 PAI- SD-01 6 
PAI- SD-01 7 PAI- -SS-015 PAI- -S&O1 6 

&ca 1‘ 

The sample set for Parris Island, SDG UO4097 consists of one (1) aqueous field quality control blank and 
nine (9) solid environmental samples. Samples TBO41599 and PAI- SD-001 were analyzed for Target 
Compound List (XL) volatile and semivolatile organic compounds. All the solid environmental samples ,-“, 
were also analyzed for polynuclear aromatic hydrocarbons (PAH), organochlorine pesticides, and 
polychlorinated biphenyls (PCBs). One pair of field duplicates was included in the SDG: PAI- SD-01 3 and 
PAI- -SD-013-D. 

The samples were collected by Tetra Tech NUS on April 21, 1999 and analyzed by RECRA Labnet. All 
analyses were conducted using SW-846 Methods 82608, 827OC, 8310, 8081A, and 8082 analytical and 
reporting protocols. The data contained in this SDG were validated with regard to the following parameters: 

.?I 
i: i : 

t . Data completeness 
l 

. Holding. times 

. Initial/continuing calibrations 

. Laboratory method and field quality control blank results 

. Surrogates 
l 

. Field Duplicate Results 
* . Detection Limits 

The symbol C) 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 and/or continuing calibration relative response factors (RRFs) fell below the 0.05 quality control limit for 
acetone, 2-hexanohe, and 2-butanone. Nondetected results were qualified as rejected, UR, in sample 
TBO41599. 

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 sample PAI- -SD-001. 

Continuing calibration percent differences (%Ds) exceeded the 25% qualii control limit for carbon 
tetrachloride and tetrachloroethene. Nondetected results were qualified as estimated, UJ, in sample 
TBO41599. 

Internal standard recovery of 1,4-dichlorobenzene-d4 fell below the lower quality control limit in sample PAI- 
01 SD-001. The sample was re-analyzed with similar results. Only the original analysis was used as the 
basis for data validation. No action was taken since this internal standard is not associated with TCL 
volatiles. 

Semivolatile 

Several tentatively identified compounds were detected in the method blank. Positive resufts for these 
compounds reported in the samples should be considered false positives. All other data quality parameters 
were met for this fraction. 

Polvnuclear Aromatic Hvdrocarbons 

Samples PAI- -SD-001, PAM-SD-017 and PAI-Ol-SS-016 were analyzed and reported at a 20X, 50X, 
and 5X dilution factor, respectively, due to the presence of target compounds above the instrument’s linear 
calibration range. This accounts for the elevated reporting limits for these samples. 

Sample PAI- -SS-O15 was analyzed and reported at a 2X dilution factor. Phenanthrene and acenaphthene 
exceeded the instrument’s linear calibration range; therefore, the sample was m-analyzed at a 25X dilution 
factor. Acenapthene again exceeded the instrumenfs linear calibration range; therefore, the sample was 
analyzed a third time at a 100X dilution factor. 

Surrogates were not recovered in samples which required dilution of the sample extract. Therefore, 
extraction efficiency was not evaluated for those samples and no qualifiers were applied on this basis. 

Both surrogates fell below the lower quality control limit in sample PAI-Ol-SD-013-D. Nondetected results 
were qualiiied as estimated, UJ. 

Pesticides 

Samples, PAI- &D-001, -013, and -013-D were analyzed at a 2.5X dilution factor due to matrix 
interferences. This accounts for the elevated reporting limits. 

Degradation of 4,4’-DDT exceeded the 20% quality control limit. Degradation also exceeded the 30% quality 
control limit for combined Endrin and 4,4’-DDT degradation; however, since the reason for the exceedance of 
the combined degradation quality control limit was due 4,4’-DDT degradation, no qualiiiers were assigned to 
Endrin or its breakdown products. The nondetected result for 4,4’-DDT in sample PAI-Ol-SD-001 was 
rejected, UR, due to the presence of 4,4-DDE which was qualified as estimated, J. Positive results for 4,4’- 
DDE and 4,4’-DDT in samples PAI-01 -SS-015 and PAI- -SS-016 were qualified as estimated, J. , 



Relative percent differences (RPDs) between columns exceeded the 100% quality control limit for Heptachlor 
epoxide in sample PAI- SD-01 7 and b-BHC in sample PAI- -SS-015. The positive results were rejected, 

,n, 

R. 

All quality control parameters were met for this fraction. 

Additional Comments 

Positive results below the CRQL were qualified as estimated, J, due to uncertainty near the detection limit. 

Samples PAI-OI -SD-001, PAI- -SD-013, and PAW-SD-013-D contained less than 30% solids. This 
accounts for the elevated reporting limits for these samples. 

Following is a comparison of the PAH results for sample PAI-01-SD-001 obtained during the 8270C and 
8310 analyses (all units are in pg/Kg): 

Compound 
benzo(a)anthracene 
benzo(a)pyrene 
benzo(b)fluoranthene 
chrysene 
fluoranthene 
phenanthrene 
Pane 
anthracene 
benzo(g,h,i)peryfene 
benzo(k)fluoranthene . 

Method 8270C 
130J 
120J 
170.J 
13OJ 
230 J 
210J 
280J 
1200 u 
1200 u 
1200 u 

Method 8310 

indeno(l,2,3c,d)pyrene 

EXECUTIVE SUMMARY 

1200 U 

1200 
980 
940 
1100 
3200 
2600 ,.__.,_, “’ ,. ..- 

3200 
no .--- 
550 
410 -’ 
620 

Y--., 

Laboratory Performance Issues: Acetone, P-hexanone, and 2-butanone failed to meet the 0.05 RRF, 
quality control limit. Degradation of 4,4’-DDT exceeded the quality control limit in the pesticide fraction. 
Several pesticide compounds failed to meet the RPD quality control limit between columns. 

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). 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 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 

. 



Parameter 
PAH 

Compound(pg/Kg) 

FIELD DUPLICATES 

PAI- -SD-O1 3 
ND 

PAl-01 -SD-O1 3-D 
ND 

-., 

%D 

Pesticide 

ND - Not Detected. 

ND 



Qualifier Codes: 

A 

B 

C 

D 

E 

F 

G 

H 

i 

J 

K 

L 

M 

N 

0 

P 

Q 

R 

S 

T 

U 

V 

W 

X 

= Lab Blank Contamination 

= Field Blank Contamination 

= Calibration (i.e., % RSDs, %ds, ICVs, CCVs, RPDs, RRFs, etc.) Noncompliance 

= MS/MSD Noncompliance 

= LCS/LCSD Noncompliance 

= Lab Duplicate Imprecision 

t Field Duplicate Imprecision 

= Holding Time Excaedance 

= ICP Serial Dilution Noncompliance 

= GFAA PDS - GFAA MSA’s r( 0.995 

= ICP Interference - include ICSAB % R’s 

= Instrument Calibration Range Exceadance 

= Sample Preservation 

= Internal Stand&d Noncompliance 

= Poor Instrument Performance (i.e., base-time drifting) 

= Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organic@ 

= Other problems (can encompass a number of issues) 

= Surrogates Recovery Noncompliance 

= Pesticide/PCB Resolution 

= % Breakdown Noncompliance for DDT and Endrin 

= Pest/PCD% betwee? columns for positive results 

= Non-linear calibrations, tuning r * 0.995 (correlation coefficient) 

= EMPC result 

= Signal to noise response drop 



E.1 
E.2 
E.3 
E.4 
ES 

APPENDIX E 

SUPPORTING INFORMATION FOR 
HUMAN HEALTH RISK ASSESSMENT 

Sample Calculations 
RAGS Part D Tables _ 
Lead Modeling Results 
Supporting Information 
Toxicological Profiles for Chemicals of Concern 





CALCULATION WORKSHEET Page 1 of 2 

SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INGESTION OF SOIL 
CONSTRUCTION WORKER 
BASED ON: I 

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from ingestion of surface 
soil by a construction worker. 

EQUATION: 

IEX(mg/kgday) = (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 (mglday 
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/kgday)-l 
HQ (Noncarcinogens) = Intake (mg-kg/day) i RFDo (mglkg-day) 

ASSUMPTIONS: 
cs = 11.5 mglkg (Arsenic in surface soil) 
IR = 480 mglday 
EF = 125 days/year 
ED = 1 year 
Fi’ = 1.0 
CF = 1 .OE-6 kg/mg 
BW = 70 kg 
ATc = 25,550 days (70 x 365 days) - carcinogenic 
ATnc = 365 days (ED x 365 days) - noncarcinogenic 
CSFo = 1.5 (mglkgday)’ 
RfDo = 3.0E-4 mglkgday 



CALCULATION WORKSHEET Page 2 of 2 I--I-.. 

NTAKURISK FROM INGESTION OF SOIL 

EXAMPLE CARCINOGENIC CALCULATION: 

IEXc = 11.5 mg/kg x 480 (mg/day) x 125 days/year x 1 year x 1 .O x 1 .OE-06 kg/mg 
70 kg x 25,550 days 

IEXC = 3.9E-07 mglkgday / 

ILCR = 3,9E-07 mg/kgday x 1.5E+OO (mg/kg-day)-’ = Incremental Lifetime Cancer Risk A 

ILCR = 5.8E-97 / 

--* 

EXAMPLE NONCARCINOGENIC CALCULATION: 

IEXnc = 11.5 mg/kg x 480 (mg/day) x 125 days/year x 1 years x 1.0 x l.OE-06 kg/mg 
70 kg x 365 days 

IEXnc = 2.7E-05 mg/kg-day / 

HQ = 2.7E-05 mg/kgday / 3.OE-04 (mglbgday) = Hazard Quotient / 

HQ = 9.OE-92 / 



,!, 

CALCULATION WORKSHEET Page 1 of 3 

SUBJECT: 
CALCULATION OF INTAKE/RISK FROM’DERMAL CONTACT WlTH SOIL 

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from dermal contact with surface 
soil by a construction worker. 

EQUATION: 

DEX (mg/kgday) = (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(mglkg-day) 
exposure point concentration in soil (mg/kg) 
conversion factor (1 E-6 kg/mg) 
skin surface area available for contact (cm*Iday) 
absorption factor (unitless) 
adherence factor (mg/cm2) 
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/kgday)-’ 
Noncarcinogens = Intake (mg-kg/day) / RFDd (mg/kgday) 



CALCULATION WORKSHEET Page 2 of 3 

ASSUMPTIONS (for construction construction worker8 

cs = 
CF = 
SA = 
AF = 
ABS = 
EF = 
ED = 
BW = 
ATc = 
ATnc = 
CSFd = 
RfDd = 

’ 11.5 mg/kg (arsenic - surface soil) 
I .OE-6 kg/mg 
4,100 cm2/day 
0.5 mg/cm* 
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/kgday 

.-. 

EXAMPLE CARCINOGENIC CALCULATION: 

DEXc = 11.5 mg/kg x 1 .OE-06 kg/mg x 4,100 cm*/ day x 0.5 mg/cm* x 0.03 x 125 days/year x I year 
70 kg x 25,550 days 

DEXc = 5.0E-8 mg/kg-day A.’ 

ILCR = 5.OE-8 mg/kgday x 3.7E+OO (mg/kgday)“ = Incremental Lifetime Cancer Risk / 



CALCULATION WORKSHEET Page 3 of 3 

RISK FROM DERMAL CONTACT WITH SOIL 

EXAMPLE NONCARCINOGENI&ALCULATION: 

DEXnc = 11.5 mg/kg x l.OE-06 kg/mg x 4,100 cm*/ day x 0.5 mg/cm* x 0.03 x 125 days/year x 1 year 
70kg x 365 days 

DEXnc = 3.5E-6 mg/kg-day /- 

Risknc = 3.5E-6 mg/kgday / 1.2E-04 (mg/kgday) = Hazard Quotient / 

HQ = 2.9E-2 L/I 



CALCULATION WORKSHEET Page 1 of 3 

RISK FROM DERMAL CONTACT WITH GROUNDWATER 

PURPOSE: To estimate intake,:arcinogenic 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 = 
A = 
EV = 
ED = 
EF = 
BW = 
ATc = 
ATnc = 

EQUATION: 

dermally absorbed dose (mg/kg/day) 
absorbed dose per event (mg/cm2/event) 
skin surface area available for contact (cm*) 
event frequency (events/day) 
exposure duration (years) 
exposure frequency (days/year) 
body weight (kg) 
averaging time for carcinogens (days) 
averaging time for noncarcinogens (days) 

For Inorganics:‘ 

D&vent = (Kp) (Csw) (ted 

For Organics: 

If tave,,t c & then : 

If tevm > t’, then : DAsMni = 

Where: 

w = permeability coefficient from water (cm/hr) 
cw = concentration of chemical in water. (mg/L) 
tevent = duration of event (hr/event) 
CF = conversion factor (0.001 L/cm3) 
t* = time it takes to reach steady-state (hour/event) 
T = lag time (hour/event) 
B = Bunge Model Constant (dimensionless) 
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CALClJLAiON OF INTAKE/RISK FROM DERMAL CONTACT WlTH GROUNDWATER 

EXAMPLE CALCULATION DAevent for Chlorofkm 

ASSUMPTIONS: 

Kp = 0.0069 crn/hr 
cw = 0.0009 mg/L 
tevent = 8 hrlevent 
CF = 0.001 L/cm3 
z = 0.49 hour/event 
t* = 1.18 hour/event 
B = 0.029 

If bent then : D&vent = (2 Kp) (Cw) (CF) 6 r tewnt 
(J-7 7t 

If tlt.& >t*,then: DA-= ..)~C&F~~+2~(‘+;~;;B2)) 

tevent > t*, therefore, 

DAevent = 

DAevent = 

(0.0069 cm/hr)(0.0009 mg/L)(O.OOl Ucm3) x 
8 hours/(1 + 0.029) + 2(0.49)(1 + 3 x 0.029 + 3 x (0.029)*)/(1 + 0.029)* / 

5.45E-8 mg/cm*-event / 

RISK CALCULATIONS 

ASSUMPTIONS: 

A = 
EV = 
ED =’ 
EF = 
BW = 
ATc = 
ATnc = 
CSFd = 
RfDd = 

2,490 cm*/day 
1 event/day 
1 years 
21 days/year 
70 kg 
25,550 days 
365 days 
3.1 E-02 (mgikg-day)-’ (dermal cancer slope factor) 
2.OE-03 mg/kgday (dermal reference dose) 
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ION OF INTAKE/RISK FROM DERMAL CONTACT WlTH GROUNDWATER 

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/kgday)-’ 

DADc = 5.45E-08 mg/cm*-event x 2,490 cm* x 1 event/day x 21 days/year x 1 years ’ 
70 kg x 25,550 days 

DADc = 1.59E-9 mglkg-day l/f 

Cancer Risk (ILCR) = 1.59E-9 mglkgday x 3.1 E-02 (mg/kgday)-’ d’ 

ILCR = 4.9E-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/kgday) 

DADnc = 5.45G08 mg/cm*-event x 2,490 cm* x 1 event/day x 21 ctays/year x ‘years 
70 kg x 365 days 

DADnc = l.l2E-07 mg/kg-day J/ 

Hazard Quotient (HQ) = l.l2E-07 mg/kgday / 2.OE-d3 mglkgday 1” 

HQ = 5.6E-05 J’ 
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E/RISK FROM INCIDENTAL INGESTION OF SURFACE WATER 

PURPOSE: To estimate inta If? e, carcinogenic and noncarcinogenic risks from incidental ingestion 
of surface water by a child resident. 

EQUATION: 

IEX(mg/kg-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 (mg/kgday) 
exposure point concentration in surface water (ug/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 (mg/kgday)-l) 
oral noncarcinogenic reference dose (mg/kgday) 

RISKS: 
Carcinogens = Intake (mg-kg/day) x CSFo (mg/kg-day)” 
Noncarcinogens = Intake (mg-kg/day) / RFDo (mg/kgday) 

ASSUMPTIONS: 

cw = 1 IO ug/L (pentachlorophenol) 
CRsw = 0.01 Uday 
CF = 0.001 mg/ug 
ET = 2.6 
EF = 45 days/year 
ED = 6 years 
BW = 15kg 
ATc = 
ATnc = 

25,550 days (70 x 365 days) - carcinogenic 

CSFo = 
2,190 days (ED x 365 days) - noncarcinogenic 
1.2E-01 (mg/kgday)-’ 

RfDo = 3.OE-02 mg/kgday 
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INTAKE/RISK FROM INCIDENTAL INGESTION OF SURFA 

EXAMPLE CARCINOGENIC CALCULATION: 

IEXc = 110 ug/L x 0.001 mgfug x 0.01 Uhour x 2.6 hours/day 45 days/year x 6 year 
15 kg x 25,550 days 

IEXc = 2.01E-6 mgfkg-day / 

ILCR = 2.01E-6 mg/kgday x 1.2E-01 (mgfkgday) -l = Incremental Lifetime Cancer Risk A’ 

ILCR = 2.42E-7 / 

EXAMPLE NONCARCINOGENIC CALCULATION: i 

IEXnc = 11’0 ug/L x 0.001 mg/ug x 0.01 Uhour x 2.6 hours/day 45 days/year x 6 year 
15 kg x2,190 days 

IEXnc = 2.35E-5 mgfkg-day / 

HQ HQ = 2.35 E-5 mg/kgday /3.OE-02 (mg/kgday) = Hazard Quotient = 2.35 E-5 mg/kgday /3.OE-02 (mg/kgday) = Hazard Quotient i i 

HQ HQ = 7.83-94 = 7.83-94 / / 
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INTAKE/RISK FROM DERMAL CONTACT WlTH SURFACE WATER 

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from dermal contact with 
groundwater by a child resident. 

EQUATION: 

DAD = (DAevent x EV x ED x EF x A)/(BW x AT) 

Where: 

DAD = 
DAevent = 
A = 
Ev = 
ED = 
EF = 
BW = 
ATc = 
ATnc = 

dermally absorbed dose (mgfkgfday) 
absorbed dose per event (mg/cm*/event) 
skin surface area available for contact (cn?) 
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 Inorganics: 

DAevent = (Kp) (&I (t,nt) 

For Organics: 

If tevent < f I then : DAemnt = (2 K,,) (C,) (CF) 

If t.,ml > t’, then : DA- = O(.)(C*.)(CF)(~+~T(‘+~~~~~~)) 

Where: 

Kp -= permeability coefficient from water (cm/hr) 
cw = concentration of chemical in water (mg/L) 
tevent = duration of event (hrfevent) 
CF = conversion factor (0.001 Ucm3) 
t* = time it takes to reach steady-state (hour/event) 

lag time (hour/event) 
Bunge Model Constant (dimensionless) 

E - I\ 
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ION OF INTAKE/RISK FROM DERMAL CONTACT WlTH SURFACE WATER 

EXAMPLE CALCULATION OiDAevent 

ASSUMPTIONS: 

Kp = 0.46 cmlhr 
cw = 0.11 mg/L 
tevent = 2.6 hrfevent 
CF = 0.001 L/cm3 
7 = 3.26 hour/event 
t* = 13.7 hour/event 
B = 2.89 

If tevent < t*t then : DAewnt = (2 Kp) (C,) (CF) 

If tmn > f, then : DA- =(K.)(C,~)~CF~~+2r(‘+~~~~B2)) 

tevent < t*, therefore, 

DAevent = (2 x 0.46 cm/hr)(O.ll mg/L)(O.OOl i/cm3) x SQRT[(G x 3.26 hr x 2.6 hr)/(3.1416)] A 

DAevent = 4.07E-4 mg/cm2-event / 

RISK CALCULATIONS 

ASSUMPTIONS: 

A = 
EV = 
ED = 
EF = 
BW = 
ATc = 
ATnc = 
CSFd = 
RfDd = 

2,000 c&/day 
1 event/day 
6 years 
15 days/year 
15kg 
25,550 days 
2,190 days 
1.2E-01 (mg/kgday)-’ (dermal cancer slope factor) 
3.OE-02 mgfkg-day (dermal reference dose) 

p-12 
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CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SURFACE WATER 

EXAMPLE CALCULATION OF CARCINOGENIC RISKS 

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 (mgfkg-day)-’ 

DADc = 4.07E-04 mg/cm*-event x 2,000 cm* x 1 event/day x 45 days/year x 6 years 
15 kg x 25,550 days 

/ 

,I 

DADc = 5.73E-4 mglkgday 

Cancer Risk (ILCR) = 5.73E-4 mg/kg-day x I .2E-01 (mgfkgday)“ y 

ILCR = 6.88E-5 / 

EXAMPLE CALCULATION NONCARCINOGENIC HAZARD QUOTIENT 

DADnc = (DAevent x Ax EV x ED x EF)/(BW x ATnc) = noncarcinogenic dermally absorbed dose 
Hazard Quotient (HQ) = DADnc (mg-kgfday) f RfDd (mg/kgday) 

DADnc = 4.07E-04 mg/cm*-event x 2,000 cm* x 1 event/day x 45 days/year x 6 years 
15kgx2190days 

DADnc = 6.69E-03 mgfkgday A 

Hazard Quotient (HQ) = 6.69E-03 mgfkg-day f 3.OE-02 mgfkg-day 

HQ = 2.2E-01 / 

E-13 
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CLIENT: 
MCRD PARRIS ISLAND SOUTH CAROLINA 
SUBJECT: 

JOB NUMBER: 
7934 

Page 1 of 2 

CALCULATION OF INTAKE/RISK FROM INGESTION OF FISH 

BASED ON: 
USEPA, DEC. 1989 
BY: 
R. JUPIN 

DATE: 
MAY 252001 

PURPOSE: To estimate intake, carcino B enic and noncarcinogenic risks from ingestion of fish 
using EPA default exposure assumptions and maximum detected concentrations. 

EQUATION: 
Cf x IF? x EF x ED x FI 

Where: 
IEX = 
Cf = 
IR = 
EF = 
ED = 
FI = 
BW = 
AT = 
CSFo = 
RfDo = 

estimated exposure intake (mgfkgfday) 
exposure point concentration in fish (mg/kg) 
ingestion rate (kg/day) 
exposure frequency (days/year) 
exposure duration (years) 
fraction ingested from contaminated source (unitless) 
body weight (kg) 
averaging time (days) 
oral carcinogenic slope factor ((mg/kg/day)*‘) 
oral noncarcinogenic reference dose (mg/kg/day) 

RISKS: 

ICLR (Carcinogens) = Intake (mg/kg/day) x CSFo (mg/kg/day)-’ 
HQ (Noncarcinogens) = Intake (mg/kg/day) / RFDo (mg/kg/day) 

IEX = 
BW x AT 

ASSUMPTIONS: 
cs = 0.612 mgfkg Arsenic 
IR = 0.054 kg/day 
EF = 350 days/year 
ED = 30 years 
FI = 1 
BW = 70 kg 
ATc = 25550 days 
ATnc = 10950 days 
CSFo = 1.5 (mg/kg/day)-’ 
RfDo = 3.OE-04 (mg/kg/day) 
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CLIENT: JOB NUMBER: 
MCRD PARRIS ISLAND SOUTH CAROLINA 7934 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INGESTION OF FISH 

BASED ON: 
USEPA, DEC. 1989 
BY: 
R. JUPIN 

DATE: 
MAY 25,200l 

1 

EXAMPLE CARCINOGENIC CALCULATION 

IEXc = 0.612 mg/kg x 0.054 kg/day x 350 days1year.x 30 years LA 
70 kg x 25550 days 

IEXc = 1.94E-04 mg/kg/day / 

ICLR = 1.94E-04 mg/kg/day x 1.5 (mg/kg/day)-1 = Incremental Lifetime Cancer Risk 

ICLR = 2.9E-04 / 

EXAMPLE NONCARCINOGENIC CALCULATION 

IEXnc = 

IEXnc = 

HQ = 

HQ = 

0.612 mg/kg x 0.054 kg/day x 350 days/year x 30 years 
70 kg x 10950 days 

4.53E-04 mg/kg/day / 

4.53E-04 mg/kg/day / 0.0003 (mg/kg/day) = Hazard Quotient 

1.5 /’ 



CALCULATION OF BENZO(A)PYRENE EQUIVALENT CONCENTRATIONS 
SURFACE SOIL -SITE l/SWMU 41 

MCRD PARRIS, SOUTH CAROLINA 
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.- 

‘_ 

sample Parameter Result BaP . BaP Equivalen,t 
TEF Concentration 

‘AI-01 -SS-08-01 BENZO(A)ANTHRACENE 62 0.1 6.2 
CHRYSENE 74 0.001 0.074 
BENZO(B)FLUORANTHENE 110 0.1 11 
BENZO(K)FLUORANTHENE 39 0.01 0.39 
BENZO(A)PYRENE 110 1 110 
DIBENZO(A,H)ANTHRACENE 190 u 1 0 
INDENO(1,2,3CD)PYRENE 130 0.1 13 
BAP EQUIVALENT 140.664 

‘AI-01 -SS-09-01 BENZO(A)ANTHRACENE 200 0.1 20 
CHRYSENE 210 0.001 0.21 
BENZO(B)FLUORANTHENE 220 0.1 22 
BENZO(K)FLUORANTHENE 92 0.01 0.92 
BENZO(A)PYRENE 220 1 220 
DIBENZO(A,H)ANTHRACENE 180 U 1 0 
INDENO(1,2,3GD)PYRENE 160 0.1 16 
BAP EQUIVALENT 279.13 

‘AI-01 -SS-1 O-01 BENZO(A)ANTHRACENE 29 0.1 2.9 
CHRYSENE 32 0.001 0.032 
BENZO(B)FLUORANTHENE 34 0.1 3.4 
BENZO(K)FLUORANTHENE 16 0.01 0.16 
BENZO(A)PYRENE 33 1 33 

’ DIBENZO(A,H)ANTHRACENE 85 U 1 0 
INDENO(1,2,3CD)PYRENE, 19 J 0.1 1.9 
BAP EQUIVALENT 41.392 

‘AI-01 -SS-07-01 BENZO(A)ANTHRACENE 280 0.1 28 
CHRYSENE 330 0.001 0.33 
BENZO(B)FLUORANTHENE 510 0.1 51 
BENZO(K)FLUORANTHENE 160 0.01 1.6 
BENZO(A)PYRENE 310 1 310 
DIBENZO(A,H)ANTHRACENE 880 u 1 0 
INDENO(1,2,3CD)PYRENE 230 0.1 23 
BAP EQUIVALENT 413.93 

‘AI-01 -SS-12-01 BENZO(A)ANTH@ACENE 18 J 0.1 1.8 
CHRYSENE 19 J 0.001 0.019 
BENZO(B)FLUORANTHENE 20 0.1 2 
BENZO(K)FLUORANTHENE 11 0.01 0.11 
BENZO(A)PYRENE 20 J 1 20 
DIBENZO(A,H)ANTHRACENE 100 u 1 0 
INDENO(1,2,3-CD)PYRENE 25 U 0.1 0 
BAP EQUIVALENT 23.929 

‘AI-01 -SS-13-01 BENZO(A)ANTHRACENE 120 0.1 12 
CHRYSENE 120 0.001 0.12 
BENZO(B)FLUORANTHENE 130 0.1 13 
BENZO(K)FLUORANTHENE 49 0.01 0.49 
BENZO(A)PYRENE 130 1 130 
DIBENZO(A,H)ANTHRACENE 100 u 1 0 
INDENO(1,2,3CD)PYRENE 84 0.1 8.4 
BAP EQUIVALENT 164.01 

F-Y 

/--- 

&i3C 
5/l 8/01 
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iample Parameter Result BaP BaP Equivam 
TEF Concentration 

‘AI-01 -SS-1 l-01 BENZO(A)ANTHRACENE 76 Oil 7.6 
CHRYSENE 80 0.001 0.08 
BENZO(B)FLUORANTHENE 81 0.1 8.1 
BENZO(K)FLUORANTHENE 27 0.01 0.27 
BENZO(A)PYRENE 90 1 90 
DIBENZO(A,H)ANTHRACENE 200 u 1 0 
INDENO(l,2,SCD)PYRENE 41 J 0.1 4.1 
BAP EQUIVALENT 110.15 

‘AI-01 -SS-05-01 BENZO(A)ANTHRACENE 29 J 0.1 2.9 
CHRYSENE 56 0.001 0.056 
BENZO(B)FLUORANTHENE 53 0.1 5.3 
BENZO(K)FLUORANTHENE 15J 0.01 0.15 
BENZO(A)PYRENE 40 J 1 40 
DIBENZO(A,H)ANTHRACENE 190 u 1 0 
INDENO(1,2,SCD)PYRENE 47 u 0.1 0 
BAP EQUIVALENT 48.406 

‘AI-01 -SS-06-01 BENZO(A)ANTHRACENE 160 0.1 16 
CHRYSENE 230 0.001 0.23 
BENZO(B)FLUORANTHENE 300 0.1 30 
BENZO(K)FLUORANTHENE 96 0.01 0.96 
BENZO(A)PYRENE 220 1 220 
DIBENZO(A,H)ANTHRACENE 260 U 1 0 
INDENO(1,2,3CD)PYRENE 180 0.1 18 
BAP EQUIVALENT 285.19 

‘AI-01 -SS-14-01 -AVG BENZO(A)ANTHRACENE 103.5 0.1 10.35 
BENZO(A)PYRENE 106.5 0.001 106.5 
BENZO(B)FLUORANTHENE 97 0.1 9.7 
BENZO(K)FLUORANTHENE 39.5 0.01 0.395 
CHRYSENE 147 1 0.147 
DIBENZO(A,H)ANTHRACENE 100 u 1 0 
INDENO(1,2,3CD)PYRENE 56 0.1 5.6 
BAP EQUIVALENT 132.692 

‘AI-41 -SS-01-01 BENZO(A)ANTHRACENE 24 J 0.1 2.4 
CHRYSENE 44 u 0.001 0 
BENZO(B)FLUORANTHENE 43 0.1 4.3 
BENZO(K)FLUORANTHENE 19 0.01 0.19 
BENZO(A)PYRENE 32 J 1 32 
DIBENZO(A,H)ANTHRACENE 170 u 1 0 
INDENO(1,2,3-CD)PYRENE 26 J 0.1 2.6 
BAP EQUIVALENT 41.49 

- ‘AI-41 -SS-03-01 BENZO(A)ANTHRACENE 63 0.1 6.3 
CHRYSENE 44 u 0.001 0 
BENZO(B)FLUORANTHENE 68 0.1 6.8 
BENZO(K)FLUORANTHENE 18 U 0.01 0 
BENZO(A)PYRENE 37 J 1 37 
DIBENZO(A,H)ANTHRACENE 180 U 1 0 
INDENO(1,2,3CD)PYPENE 44 iJ 0.1 0 
BAP EQUIVALENT 50.1 

. 5/l 8101 
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ample Parameter 1 Result I BaP 1 BaP Equivalent 

AI-41 -SS-04-01 

‘AI-41 -SS-02-01 

BENZO(A)ANTHRACENE 
CHRYSENE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
DIBENZO(A,H)ANTHRACENE 
INDENO(1,2,3CD)PYRENE 
BAP EQUIVALENT 
BENZO(A)ANTHRACENE 
CHRYSENE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
DIBENZO(A,H)ANTHRACENE 

21 u 
TEF Concetkration 
0.1 0 

12 J 0.001 0.012 
10 0.1 1 

8.6 u 0.01 0 
21 u 1 0 
86 u 1 0 

1 21u I 0.1 I 0 
1.012 

I22U( 0.1 I 0 
22 u 0.001 0 
13 0.1 1.3 

8.9 U 0.01 0 
22 u 1 0 
89 U 1 0 

INDENO(1,2,3CD)PYRENE 1 22 U 1 0.1 I 0 
BAP EQUIVALENT 1.3 

Noles: 
BaP Equivalent concentration = Result x TEF. 

A 

643 E 5/l 8101 
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TABLE 1 

SELECTION OF EXPOSURE PATHWAYS 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 1 OF 3 

:urrenVFutun 

Medium 

Surface Soil 

Surface Soil 

Medfum 

Surface Sol1 

Ah 

Exposure 

Pdnf 

surfaoe soil COnStrUdlMl AdUll 

wodws 

Full-tims AdUll 

I I 

Surface Soil COnshuCtiOn Adult 
Workers 

Ingestion 

Dennal 

Ingestion 

Denal 

ingestion 

Dermal 

Ingestion 

Dermal 

i Ingestion 

Decal 

i lngestlon 

Denllal 

Ingestion 

Dermal 

Ingestion 

Demlal 

ingestion 

Dennal 

Inhalation 

I Personnel I I 
Trespassers Adolescents Inhalation 

. 

Rationale for Selection or Exdusion 

of Eqosura Pathway 
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SELECTION OF EXPOSURE PATHWAYS 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
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Scenado Medium Exposure Exposure Receptor Receptor Exposure On-Site/ Type of Rationale for Selectton or Exdusion 

Timeframe Medium Point Populatiun Age Route Off-Site Analysis of Exposure Pathway 

Groundwater Groundwater Shallow Aquifer COIlstNdlOfl Adun Ingastiun On-Site None Groundwater is nut used as a potabfe water supply at the Site. 

Workers Demml On-Site Quant Cunsttuction workers may amtaut groundwater during excavation autivities. 

Full-time Adutt Ingestion On-Site None Groundwater is not suitable for use as potable water. 

EwW-s Dennal On-Site None 

Maintenanua Adult Ingestion On-Site None Groundwater is not suitable for use as potable water. 

Workers Demwi On-Site None 

Mitiiry Aduft Ingestion On-site None Site is nut used by military personnel. 

Personnel Dermal On-Site None 

Trespassers Addascents fr$jestiun On-She None Access to she is resbfctad 

Dental On-Site None 

Recreational Addesoents Ingestion On-site None Groundwater is not suitable for use’as potabfs Water. 

Users Dennal On-Sita None 

Adult Ingestion On-Site None Grckdwater is not suitable for usa as putable water. 

Dermal On-Slte None 

Residents Child Ingest&n on-sine None Groundwater is’not suitable for use as potable water. 

Dermal On-Site None 

AdUll Ingestion On-She None Groundwater Is not suitable for usa as potable water. 

Dermai On-Site None 

Groundwater Ah Shallow Aquifer CCSSblJdlOll AdUll Inhalation On-Site None Groundwater is not suitable for use as potable water. 

Workers 

Full-time Aduft , Inhalation On-site None Groundwater is not suitable for use as potable water. 

Employees 

Mafntananca MUlt Inhalation On-site NO+ Groundwater is not suhable for use as potable water. 

walkers 

Military Adult Inhalation On-Site None Site is not used by military parsunnel. 

Personnel 

Trespassers Adolescents Inhalation On-Sne None Awess to site Is restrlctad 

RMtional 

Users 

Residents 

Addescents Inhalation On-Site 

Adun Inhalation On-Site 

Child inhalation On-Site 

Adult Inhalation On-Site 

None Groundwater is not sunabfe for usa as potabfa water. 

None Groundwater is not suitable for use as potabfa water. 

None Groundwater is not suitable for use as potable water. 

None Groundwater Is not suitable for use as potable water. 



TABLE 1 

SELECTION OF EXPOSURE PATHWAYS 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
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Scenario Medium Exposure Exposure Receptor Receptor Exposure On-Site/ Type of Rationale for Selectton or Exdusion 

Timeframe Medium Point Populatiotl be Route Off-Site Analysts of Exposure Pathway 

Sediment sediment Sediment COllStNdiw, Adult Ingestion On-Site Quant Construction workers may contact sediment during construction activities. 

wotfmrs Demtai On-Site Quant 

FUII-tii Adult Ingestion On-Site None No full-time employees at site. 

Employees Demtai On-Site None 

Maintenance Adult ingestion On-Site Quant Maintenance workers may contact sediment during normal work actfvities. 

Workers Dermal On-Site Quad 

Military Aduft ingestion On-Site None Site is not used by military personnel. 

Personnel Dermal On-Site None 

Trespassers Adoiescents ingestion Onsiie C&ant Access to site is restricted 

Dental On-Site Quant 

Recreational Adolescents lngestlon On-Slte Quant Recreational users may be exposed to sediment while at site. 

Users Demrai On-Site Chant 

Aduit Ingestion On-Site Quant Recreational users may be exposed to sediment while at site. 

Demrai On-Site Ciuant 

Residents Child fngestfon On-Site Quant Site may be residential in the future. 

Dermai On-Site Quant 

Adun Ingestion On-Site Quant Site may be residential in the future. 
Dermai On-She Quant 

Surface Water Surface Water Surface Water COIl&tUCtioO Adult Ingestton On-site Quant cOnstruction workers may contact sutface water dudng constructicm activiies. 

Workers Oemtai On-Site Quant 

Full-time Adult lngesticn On-Site NOW No full-time employees at site. 

Employees Dermai On-Sine NCile 

Maintenance Adult ingestfon On-Site None Maintenance workers do not contact surface water. 

t Workers Dental On-Site None 

Military Adult ingestion On-Site None She is not used by military personnel. 

Personnel Dermal On-Site None 

Trespassers Addescents Ingestion On-Site None Access to site is restdctad 

Dermai On-Site None 

Recreational Adolescents Ingestion OnSite Quant Recreational users may be exposed to surface water while at site. 

users Demtal On-Site Quant 

Adult ingestion On-Site Quant Recreational users may be exposed to surface water while at site. 

Dental On-Site Quant 

Residents Child ingestion On-Site Quant Site may be residential in the future. 

Dermai On-Site Quant 

Aduit Ingestion On-Site Quant Site may be residentfai in the future. 
Oemtai On-Site Quant 

Fish Surface Water Recreationa! Aduit Ingestion On-Site Quant Recreational users may eat fish caught in surface water bodies located 

Users adjacent to the site. 

5125101 
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Exposure Point: Site 1 

CAB 

Number 

Chemical 
(1) (1) (2) (3) 

POtStiPl Poterbl COPC 
Minimum Minimum Maximum Maximum Unitr LocptiOil Oetion Range of COtltXMJWiOll Back9round Scasninp 

concenlratlon Cw4hisr c!mmnlrasall auaiiier of Maximum FrsguWW Debdion used (or V&JO Toxicity Value AR,,R,TBC AiWV-WC Flag 

corlcwlirslfoll Limits 5xwnin9 VSlW Bourn 

Vo*MsOmanics. _ _. 

1 0.003 J 1 0.003 1 J IW! 91 PAWI-s-0501 I l/IO o.ow-0.009 1 0.003 NA 1600 N 1 NA 1 NA 1 NO BSL 

120.92-l 1,2+Tdchlwobenren0 0.14 J 0.14 J 

91-57.6 2-Methyinapmflalens 0.13 J 0.13 J monc0 PAf-01-SS-O7-01 VI0 0.34 - 0.53 0.13 

120-12-7 Anli’~~ 0.012 J 0.035 m9nQ PAf-01.SS-09.01 YIO o.ow5 - o.om 0.035 

209.99-2 Benzqa)nnthracene 0.019 J 0.29 @“ma PAJ-01-SsO7-01 lo/IO NA 0.28 

0.02 J 0.31 myk0 PAMI-! 

NA 1 2300 N( 

1.97 c NA NA INo( BSL 

Lo@) N 1 NA 1 NA NO BSL 
101-24.2 IE%nzqo,h.i)pnylene J 1 0.21 

207-08-g Benzqk)lluomnmens 0.011 1 0.16 

21aOt-9 ChIysene 0.019 J 0.33 / 

M-74-2 Oi-I’-buiyi phthalilts 0.072 J 0.072 

117-94-O ix-mdyi PhulSl~ 8.4 6.4 m(y 

132~9 MbauofuFM 

2ce-44-0 Piuorsnlhww 

1 0.17 1 J 1 0.2 I J i W 

0.033 0.63 Inl@%Ql PAl-Ol-s-o79l I lWl0 I 
I .._ I  ̂ . . 

1953P5 Inde!lq1,2,3ufJ~ne 0.019 J 0.23 

85-01-s Phmanlhmns 0.021 0.18 ’ mg 

PAI-Ol-SS.O7-01 

f&m-g 0.075 1 .I 0.075 1 -I mg 

NA NA NO BSL I 

190 NI BSL 

NA 1 NA 1 No B.SL 

NA 1 NA I NO BSL 

2.7 C NA 1 @SL 
I 

NA 1 NA NO BSL 

NA 1 NA NO BSL 

NA NA 1 No 1 BSL 

PAWWSS-09.01 
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--L4!3.4 cobalt 

‘-coppa 

0.1 

410 

7 
0.33 

6.5 

5.4 

131og 

53.2 
13.7 

131 

nwlcgl PAtOl- 

w 

monco PAt-&wSMao1 1 WlO NA 53.2 1 

mm!3 PAwl~f I lo/10 1 

1 

NA 1 

mgkg PAM- 

--- 

nium I 618 I I -/ 

mm 69 3630 m#g PAl-gl-SS-wol la!10 NA 3530 

7440-52-2 IVmdlum 5.7 47.4 m@g PAto1-sS-W.o1 lo/IO NA 47.4 9.5 
7449.959 Zinc 

45.66 
NI NA NA .ssL 

497 
1 

lwkg PAl01-SS.oaot 1oHo 

INc.1 

NA 497 9.7 1 2300 Notes: NI NA 1 NA 1 NO 6sL 

(1) Minimum0nadmum doteded concan~. 

(2) Rebr to suppotting intrmnatkn br Lvckgrwnd discusston. 

(3) USEPA Regkn Ill Risk-Sawed ConwWation Tahoe, April 12, Wgg. (Cancer boncJ~mp~ v&e = 1E-B. HI ii 0.1) 

(4) Rtionale Codas Sekdkn Reason: Above Scmentng Levels (ASL) 

Delett~n Reason: Sti~und Levets (EKG) 

No kidty Inbmmtion (NTX) 

Esssntiaisl Nutdanl (NUT) 

Se!w Sawning Level (SSL) 

(5) No value available, the&am value br naphthalene used besed on similar dwmicatIbxk.&gtwl cJwacteristics. 

(6) No value availahk. thsmfom value br chbtdane used bared on sitilar chrmkavt8xk0logi~l hnmctedrtics, 

(7) No value available. thsnbm value fw entin used based on similar chrmiu@xkotogka~ chamctwis~ics. 

(6) No wlw available. lhambn value for alphoSHC used based on similar chemkatfto&&gkaI chamctedstks. 

(9) HexsMknt dwomium was not detected in soil smnpks, thambm value is br tdvalent chmmium. 

(to) OSWER Screening Level. 

ShKGng bdkates chsmical exceeded rcmening cdteda and is retained as P COPC. 

NIA - Not Applicabla 

SQL - Sanrple Quantitatkn umit 

COPC - Chemical of Potential Camem 

ARARfBC = Appliuble of Relevant and Appropriate Requinm,,tiTo ~a ~,,,d- 

J - E-ted V&a 

C = Csrdnogank 

N = Non-Cmcinogenk 
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-I 
1 I I I I I I 

Maximum Unitr I aualiisr 

Lo&Ion 

of Maximum 

COllC4ntrPtlOn 

DetectiM 

Frequency 

Ran@ of concefltration 

Detion lkdfor 

Llnib Sueming 

(2) (3) 
B&ground Screening Polential 

value Toxidty Value ARARITBC 

v&a 

I I I I t I I 

J Inbml61l PAt-ol-SS-o~l I 1110 1 0.009 - 0.009 I 0.693 I NA 650 sat NA NA 1 NO BSL 
I 

Potmtial 
(4) 

Rationale for 

-I 

12O.62.1 1t,2,CTdchbmbsnr0!10 I 0.14 J 0.14 I J , PAt-ol-Sw7-9t t/10 

I PAt.ol-Sso7-ol I 1110 
t 

. 

126.12-7 I&l P~1ss.oS-01 1 Wlql 1 o.ww-0.099 “.“xJ I NA 1 NA 1 NA , Nn ,m-, 

n@q PAl-01&%0701 I 101to NA 0.26 I NA I NA I NJ4 I NA I No 1 NTX I 
0.02 1 J 1 0.31 ImO tA 0.: 

J& O.! 
lk9l PAI-o1-BS-o701 I loHO I b 

II 9nrian., I 0.51 I Inl9ngl PAbo1sso7-o1 I to/to I t 

31 I NA NA NA NA NO NTX 

II I NA NA NA NA No NTX 

IA NA NA NA _ b ;. NTX _-~--~- 
7110 0.034 - o.wt 0.21 P 191-24.2 ttinzMuh.ti B 0.039 J 0.21. 1 J WI - PAt-01-Ss-o7-01 

0.16 NA NA NA NA ,NO NTX 
207-MI-g aa;; LQckmuonnthene 0.16 m &I PAl-01.Sso7-01 10110 NA I 0.011 1 

NO BSL 

Fas&i ti 1 0.W I J I 
nolko PAw1-Ss1201 400 0.36 - 0.53 5.6 Ni sat NA NA 31ouo 

117-61-7 
Fillw&lw*s 2 I ImTw 

NO BSL PAt-ol-BslM1 1110 0.24 - 0.53 2 NA 93J ,’ iat NA NA 
6666.7 

NA INoI NTX 

-- .-- NTX 
0.019 1 J 1 0.33 

B&745 IDi.~butYl &whd~ 
117-64-o Ian-xlYl PhWS~ I 6.4 6.4 1 m PAbo1.SS.1241 

L 
. 132-64-s olb!!. WKofum 1 0.i7 1 J 0.2 J m @q, PAt-OtSS-t4-O1-AVG , ~. , 

2a44-o Fluocan~ 0.033 0.63 mplko PAt-o1-Sso7-61 k/l0 

172 1 NA I 2300 sat NA NA NO SSL 

I sat NA NA NO SSL 

wo I 0.31-0.53 I. 0.2 I NA I NA NA NA NO NTX 

NA 1 0.63 1 NA 1 NA I NA I w INO1 NTX 

I NA I NA NA 1 NA 1 NO Nix 

W-73-7 Fluorene I 
0.095 

0.095 0.095 * 

PAl-o1-SS.05-01 t/10 0.o42 - 0.44 

NA 

I 

 ̂ *̂̂  nJ.2 mglklt PAt.o1sS.o7-01 9410 0.025 - 0.047 0.23 1 NA 1 
-- 

nllrn PAl-01-Sso6.o1 s/10 0.037 NA -1 NA 
193-39.5 ldsno(l,2.a-o~~ “.“lS , .J , “.&I , 

85-01-9 Phsnanthmns 0.021 I 1 0.16 1 n.w..l, 
_...-. ~~ 

s/10 0.094 0.51 NA NA 1 NA 1 NA NO NTX 
12940-0 Pymne 0.03 1 J 0.51 lwwl PAI-Ol-SSO7-61 

PMtiddWFCB8 
.07-01 I 9Ito I o.o694 - 0.01 0.16 NA NA NA NA NO NTX 

72-54-9 4,&ODD 0.0021 1 0.16 J W=9 

PAI-OlSS 

I 1 J w’@ PAKIlSSO7-01 IO/10 1 NA 4.2 NA NA NA NA NO NTX --- ..--- ..Mcn 19 
NA NA NO NTX 

.I KlWlUl PAlJ,tss-o7-01 I 10110 I NA 4.4 NA NA 
72-6&s w-““k “_W.n. , 7.e 

5O.29-3 4$-DDT o.w21 4.4 - .--w w 
1 0.016 1 lw4 PAI-Ol-6S.O7-01 2llO o.wos C NA NA NO BBL - 0.016 NA 20 

Alpha-Chto~ne 0.0035 
0.065 

5103.71-9 

PAI-oisso9-01 I WI0 I o.oG34-0.088 I 0.~ NA NA NA NA NO NTX 

,012 NA NA NA NA NO NTX 

j 1 0.0061 NA 20 C NA NA NO SSL 

llO%.92-5 Amdor-1266 

Enddn Ketone 

GammaChlordOne 
319-94-6 @%a-BHC 

319.657 L&a-BHC 

319.96-6 delta-BijC 

59.649 IgannnaSHC (l.MW 

0.021 0.08 m 

0.012 0.012 m 

0.006 o.oc81 m 

o.w37 

o.w69 

0045 

0.o75 I 

0.042 

0.033 

0.045 
1 0.075 I 

@kg .._. 
we PAt-ol-Sso7-01 1110 0.0017-0.01 I 
m PAI-Ol-SS-‘%oi 2lto O.oms-0.00t , 

PA191SS07-01 2lto o.ooa - O.W! > we 
o.ooo¶ - 0.005 mence PAt.ol-sso7-01 2110 

p~isB-o7-01 I t/10 I o.oo99-o.w5 
nww 
m! plks PAJ.01-Sso701 1110 o.ti -0.005 1 

0 

O.M2 NA 0.6 C NA NA NO BSL 

0.033 NA NA NA NA NO NTX 

0.045 NA NA NA NA NO NTX 

NA No NTX 0.075 NA NA 1 NA 1 1 
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CAS 

NtllllhU 

Cbti 
(1) (1) 

Minimum Miniim Mtim Maximum Unitr 
(2) (3) 

lncllti~” ndrtinn D.nru n( PM.-..~ Back~nd Screenins 
(4) 

P0tOlltid Patanlid PrlDC D l̂î ^ l̂- &- 

ofMaximum 

thcentration 

--.--_-. . 

Fmww 

lmony 0.1675 SIG 

7-2 lJy%k 0.58 24.9 

7446.3%3 IFJalium 15.2 176 
I 

nl&l PA&-ssl6.61 I 1wo I NA 

0.1 5.4 m!&J PAt-wS! 

ml 420 131w m!@g PAwl-SS-65al 1 1011 

wEddIm 

I ~ I 6610 I w&g PAKtlssoM)1 10/10 NA 9610 7270 NA NA .NA NO NTX 

__xykg PAt-Lwsgga1 9110 0.15 Bo.6 NA NA NA NA NO NTX 

lwk!J PAtslsso3.o1 lo!10 NA 24.9 1.44 76g NA NA No 

1 
- SSL 

9 23.6 6gOOOO NA NA NO 

iwol 1 l&O I 

BSL 

NA 1 5.4 NA 1600 NA NA No _. BSL _ ,7446.43-s cdl 

744&70-2 Cakit 01 FL 

744a47q chmmium I 7 I 
t-.1 -.._. --_-_. 

7446464C&dt I 

1 53.2 I 

0.33 I 1 13.7 1 

7-ccpp * 1 6.5 1 1 131 

67-12-5 thanida I “71 I -1 nu I 

, -- , I., 

1 56.4 I ! 63ao I PAIOI-s-99-01 WI0 1 NA 1 I 

1 233 1 1 12ea I Irllglkgl PAW1 

17.4 I 1 752 Im&gl PAt-61ssoM)l I lWl0 

7446-g9-7 P&&urn 
776249.2 sebnlum 

744w2.4 silbw 

190 0.19 

0.46 

692 

0.73 

2.4 

mgkg PAta1sso5o1 

I’I&I PAWlSSLWll 

mgag PAwl-SB-69.61 

1oHo NA 692 1 31 

5llO 0.17. 

wo 0.0s i 

4ti.6.5 I 497 

Notes: 

(1) MiniwnmVmaxinwm &tectd conmntm6+x1. DsfitlNWW: NIA = Not Applkable 

(2) Refer b wwwting infonotion br backgnmd discussion. EaL - Sample Quantitauon Limit 
(3) USEPA Soil Screening Lsvat Guidance: Technical Sackground Document. May 1996 

(4) Rstionalr Cc&a S&don Reasason: Abwa Scmening Levels (ASL) 

Ddetion Rewon: Backgmmd LawIs (EKG) 

No Toxicity Information (NTX) 

Essenttpl Nubtent (NUT) 

8ekwsu-aenin4 Level (BSL) 

COPC -c-l of PO@nttat cxmcem 

ARARtTBC = Applllble W R&want and Apppiate Requimmentfb Be Considsmd 

J = Estimated Value 

C - Carcinqpnic 

N - Non-Cdnogenic 

Shting indicates chardcal excedad sawning aiterta 6116 is mtained 6% P COPC. 
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I I I (I) (1) (2) (3) (4) 
- >I&iPI Polenlial COFC Ralionale for 

CAB 

NWllbOf 

Chemical Minimum Minimum Maximum Maximum UnL LOca(ion Delation Range of conwlltmtion Background Scawning r4 

Concentration aualifier doncenlrdion Pusliier of Mtimum Frsquew Dot&ion usd for value Toxic&y Value ARARifBC ARARITBC flag ( 

ccacentmtion Limits Scmeninp VPIW swlce 

wsdsc(ion 

~~ ~- 
-tutyi phIhsmm 0.072 J 0.072 mglkgl PAw1-ss12.01 1 l/IO 1 

11%S4-o ID&x!yi phtha~ate_ 6.4 6.4 .mo, 
0.17 J 0.2 J m&l P~l41-s~M-Ill-AVG 1 WO 

Fi&ri;llhae mer 
I I 

?le444 0.033 OS3 

8g7%7 FIuorsne 0.085 0.095 w&g] PAI41SS-OBOI 

kgkpl PAl~l-sS-07-01 10/10 NA 0.63 NA 4300 N NA NO BSL 

IHO 0.042r0.44 0.095 NA 550 N NA NA NO BSL 

J 0.23 m#kg PAl-01-ss-o7-01 S/l0 0.025-0.047 0.23 NA 14 C NA NA NO BSL 

0.18 NO PAl.olss-w-LM e/IO 0.037 0.18 NA NA NA NA NO N+X 

J 0.51 w% PAI-Ol.SS-07~1 9/10 OD94 0.51 NA 42ao N NA NA NO BSL 
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Scanado Tl”Mmme: Curmn%=ulun 1 

CAS 

Nllmbsr 

Chwnkal 
(1) (1) 

Minimum Mininwm Maxinwn 

cQ”ee”ImtlQ” Qmlrw Conca”fmli0” 

744c-3wpfwn 15.2 1 1 178 , 

6.5 131 “wb 
57-12-5 Cyanide 0.73 0.66 “we 

7439-8M lml 2580 147oGa “WV% 
7459-92-1 Lead 55.4 6360 ” 

u”-lum 233 1280 “w 

PAf-olaS-o5-o1 

PAf-olaS-o5.o1 

PAl-ol-SSo5-o1 

I 
0.42 - 0.61 ! 

I 1Y1” I hlb 

0.363 NA NA NA NO 

1.52 NA NA NA No NTX ?*; 
0.55 NA NA NA NA NO NTX L.- 

147000 3920 NA NA NA NO NTX ‘_’ 
8350 12.5 NA NA NA NO NTX 

. I .  

wk!3 PAl-wSS-wo1 lo/l0 
7439-w-5 PI Jko PAI-o1-SS-OB.O1 

I 
IWlO NA 

7439-w-5 Mal@“esa 
1280 515 

17.4 
NA NA 

752 
NA NO 

nll&l PAw1-SS-oB.o1 
NUT 

IWIO NA 
7187-94-7 Mu-aq 

752 129 
0.04 

NA NA 
1.1 

NA NO 
“Mb3 PAw1-%3-07-01 

NTX 
IWIO 

7440.02-Q Niid 
NA 1.1 0.11 

1.6 
2 

47.8 
NA NA NO 

“l@kg PAl-wSS-oBJJ1 IWIO 
BSL 

.NA 47.6 1.5 
7440.09-7 Powshl”l 

180 
134 NA NA NO 

6s2 PAl-O1-SB-O~1 
: BSL 

IWIO NA 
7782-40-2 sde”lwn 

“ww 892 313 
0.16 

NA NA 
0.73 

NA No 
nlgkg PAl-01~1 

NUT 
WI0 0.17 - 0.2 

7440.224 sfbr 
0.73 0.283 

0.45 
5 NA 

2.4 
NA NO 

wk3 PAb’J1-SS-09-01 
BSL 

910 0.08 - 0.44 
7440-23-5 Sodurn 

2.4 NA 
65 

34 N NA NA 
3530 

NO 
nlljkg PAl-ol-SS-ce-oi 

BSL 
10110 NA 

7-2-2 VanMum 
3530 241 NA 

5.7 
NA NA 

47.4 
NO 

“Wk.3 PAf.‘J1-BWEO1 
NUT 

IWIO NA 
~uQ86-5zinc 

47.4 9.5 45.55 mu NA NA 

. , , 
407 NO 

molkg PAI-01-SS-oS.o1 
BSL 

IWlO NA 
Notes: 

497 
9.7 120&Y N NA NA No 1 BSL 

(I) MinimunVmaximwn deteded ccmanbfion. 

(2) Refer to $uppMing infomuU”n for backmund discussion. 

(3) USEPA soil Sawnin!J Level Guidance: Technical B&gmtmd Documenf, May 1998. (Based on a DAF [Dilutional Anenuafio” Faclor) of 20) 

(4) Rationale Coddt SelecWn Reason: Abwa Screening Lewls (ASL) 

Delelion Reason: Background Levels (EKG) 

No Torkity lnfonnation (NTX) 
- 
EsSenfiPl Nuldenl (NUT) 

Below Bcmeni”g Level (BSL) 

(5) No value availshle, thsnfwe value for an&in used based on sititar chemicplltorjmlw~ical dwacledsfics. 

ShaQnp indicates chemical 0xceMd acmaning criteria and is mtainad a* * COPC. 

DMi”iUO”S: N/A = Not Applicable 

SQL = ssn?pls Qua”liktio” Linlit 

COPC = Chemical of Potential Concern 

ARAR/TEC = ApplicsMs or Ralsvnnl and ApppdsIe Requirement/To Be Cansidend 

J = bUnWed Value 

c = Csminoge”k 
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-_. 

7440-39.3 Earhim a.7 151 m 

744041.7 SuyMum 0.05 0.51 mr 

744oa3.sCadmbm 0.11 1.1 .nrl 

’ &,W PAl-4l-S5OMl U4 NA 151 23.6 5.50 N NA NA No 

am4 PAUI-SSO3-01 3l4 0.14 0.51 0.665 16 N NA NA No SSL 

VMi PAUI-S5OsOl 3l4 0.13 1.1 NA 3.0 N NA NA No BSL 
. ..- 

I !uA I f 16m I km-1 PAUI-SS-W-Ot 1 U4 1 NA 1 1636 1 766 1 NA I NA I NA lml Nur 

PAW-S5Ol-01 

7440255 Sodiim 263 425 rnplkgf PAMI-S563-01 1 U4 

744082-2 Vansdbm 4.6 11 m 

wogsd zbc 27.6 156 mJnc#j PA&4t-6sa3-01 

@,I PAUI-S50501 I U4 I NA 11 1 9.5 1 55 N( NA 1 BSL 

44 1 NA 1 155 1 9.7 23no N NA 1 NA 1 NO SSL 
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CAB 

NUmber 

NC&: 

Dethlbns: tUA=f4dA$QkXtb 
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Vmdik Omanks 0 
67-64-l Acthe 0.73 1 J 1 0.73 1 J n-d&! PAMI-S6-02-01 I,1 NA 0.73 030 1oooQo sat NA NA INO SSL 

0.063 mpn;o PAUI-SS-03-01 . 2ld 

J 0.037 J W% PAU1-%-03-01 a4 0.021 - 0.022 0.037 NA f4A NA NA NO NTX 

O.Mt6 “v#,q PAl41sso341 4i4 NA 0.M UA M tL4 NA No NTX 

fY 0.034 - 0.07 0.07 NA NA MA NA No fax 

216-01-6 Chryrena 0.012 J ooi2 J n 

20544.0- 0.026 0.2 n 

m-73-7 FkDmm 0.026 0.026 n 

m-305 Indeno(l.2.3cd)plrene 0.026 J 0.023 J n ,,@ql PA1~1-SS-O1-01 1 l/4 1 0.021-0.044 1 0.026 
ngikg 1 PAl4lSSOMl 414 f4A 1 0.16 1 NA HA I m ! t-u I”! NTX 65.016 ~PhenaMhmw 1 0.03 1 J 1 0.19 1 Ifi 

12sOn.O IPyfme 1 0.12 1 0.12 1 m,@~l PAl41.SSO~O1 1 IN 0.W - 0.067 0.12 NA 1 NA I NA I NA IMI NTX 

Pesewsmsfm 

1 
I I - ..---._. I -.. I ---_ -.- --.- . . . .a. I “A Llh un NT-i 

72-55-B 4,4,-DDE 0.034 a 

f329-3 141’WT 1 0.012 1 1 o.ce5 1 1 mqlkql PAM-SS.Oi-01 1 2N 

Jnomanlcs mll6& 

I.043 1 l,,q,,q, PA,-,,-SS,WW , 214 , “.uIu*U.11) , “.- , Na I - , I.” , .- , ..” , . . . . 

, 0.06.5-0.16 1 0.065 1 t&A 1 NA NA 1 NA 1 No NTX 

742990-5 Akmkum 3130 6280 nglko PAMI-SSO4-01 1 U4 1 

7440-36-2 Amenk 0.48 6.3 m @kf~I PAM-SS-0501 I U4 

7440.383 Entim 20.7 151 ” I!~IW~ 1 PAM-SS-03-01 414 

744041-I Seyllium 0.05 0.51 -1 PAM-SSO3.01 I 3A 
I I 

NA 6290 7270 NA f+A NA No NTX. EKG 

NA 6.3 1.44 7.56 C MA NA No BSL 

NA 151 23.6 6BOOM N NA NA No SSL 

n I 0.14 0.51 0.095 1300 C NA NA No SSL 

1 0.11 1 1 1.1 I I ,T@Q PAMI-SSO3-01 3/4 0.13 1.1 NA 16W c NA NA No as. 

I u1 I I ,820 I w PAl-41-SS-O3d1 u4 NA 1634 766 NA NA NA No NUT 
-_ .___ 

I I” I I 134 I n lplko PAU1-SS.O3.01 u4 NA 13.4 6.23 270 NA NA No BfiL _._ 

kJ PAI-41-%-02-01 u4 u4 4.3 0.363 tu NA NA No NTX 
1 4.3 

Ii= 114 

15500 

! IW WI PAMi-SS.03-01 414 NA 1 114 1 1.52 1 NA I m I NA IWl f4Tx 

74$92-1 Lead 26.4 161 II@.J~ PAI41-6S01-01 

743k5s.S Mapmskm 167 604 rl?GflQl PAUI-ss-03.01 I 411 
I 

743Q+5-5 mqmlase 26.3 95.7 n 

7467-w-7 MWCury 0.04 0.16 ,,Q,,Q~ PAl-4f-SSO3-61 , W 
I -- -. I 

1 4.6 1 1 11 1 n 

27.6 E-5 PAl-4l.SS-03.01 U 
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TABLE 2.6 

OCCURRENCE. DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

MCRD PARRIS ISLAND. SOUTH CAROLINA 
PAGE10F2 

I Medium: Surbca Soil 

Exposum Medium: Surface Soil 

Expooure POhlt 810 41 

-/ 

_ - 

0 (3) (4) 

LOC-SfhM Ddeclkn Rang% Of comemralbil Bsb;gmund -nlno Potentid Poienual COPC Ratbnab for 

d MGdnnun FregMcY Deledbn used for Value Taddty Value ARAfUfBC Af+AP.f?BC Flag c0m~mham 

Concentmlbn Llmns -mine VPhlS source Dddkll 

ci sdadkn 

“Olam OrnfmlQ tmur;41 
67-64-l Acalune 0.73 1 J 1 0.73 1 J IWd PAI-41-S.s-02-61 1 l/l 1 NA 1 0.73 1 0.266 16 N I N4 I NA I NOI BSL 

ynltwldk omsnfos hlla5l 
206-66-2 Emzqa)smhracme 0.024 0.063 m,,k,, PAI-41-SS-62-61 2l4 0.021 - 0.022 0.063 M 2 c NAINA Na BSL 

60-32-6 E-mO(~)pyr~n~ 0.032 J 0.037 J rnOne PAU1-BS-63-61 2l4 0.021 - 0.022 0.037 NA 6 NA NA NO BSL 

20566.2 Bsruo(b)nuommhene 0.01 0.066 m6i@ PAl41-SS.62-Ol u4 NA 0.068 f4A 6 C NA NA No BSL 

161-24-2 Benm(g.h.OpsM 0.07 0.07 n-&g PAU1-SB-6S’Jl II4 0.034- 0.07 0.07 NA NA NA NA Na NTX 

207-06-6 Benzo(L)~mhene 0.019 0.019 mollrq PAl4l-SS-6141 II4 0.0666-0.016 0.018 NA 4s c NA ta NO BSL 

’ 216.01-0 chlysene 0.012 J 0.012 J ti PA141-6&64-61 IN 0.022 - 0.044 0.012 M 160 c NA N4 No BSL 

205440Fkoranthem, 0.028 0.2 lwyk-2 PAMI-SS-63-61 u4 NA 0.2 N4 4300 N NA NA N-3 BSL 

36.7X-7 Fbomne 0.026 0.026 IrqlI6 PAf41--1 114 0.043-0.067 0.028 0.646 580 N NA NA No BSL 

16s36-6 Indancw?,3-cd)~ 0.026 J 0.026 J W&I PAl41-BB.6101 114 0.021 - 0.044 0.028 NA 14 C NA NA NO BSL 

66.01-6 Phensrdhmns 0.03 J 0.19 m@q PAI41-BB-63-61 u4 NA 0.19 NA NA f4A NA No NTX 

12950.0 PymM 0.72 0.12 ,,,& PAt4t-S~0341 IN 0.643-0.067 0.12 N4 42QO N NA NA No BSL 

PedicldesfPcBs~~ 
72-66-9 I4AcC0E 1 0.034 1 0.043 j-1 PAI41-SB-6141 1 2l4 0.065-0.16 0.043 NA 54 C NA NA 1 NO BSL 

60.26-3 I4s.nwr 1 0.012 1 1 om5 1 m64q PA141-SS-61-01 2l4 0.066-0.16 0.055 f4A 32 cl NA I NA I m BSL 
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TABLE 2.7 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS DF POTENTIAL CONCERN 

MCI30 PARRIS ISLAND. SOUTH CAROLINA 

PAGE 1 OF 2 

lExpasu,e Point Site 1 

CAS 

NUmber 

Chemill 
(1) (1) 

Minimum Minimum Maximum Maximum Units 

concemla6cm auailnef Cmcenllalkn Qua!inef 

L&On 

of Madmum 

calc8mlaliml 

(2) (3) 
llatecnon Range of COlXE~b~tion Background sueening POilYl~l 

FW”encY Dew used fa value Taxicily Value ARARffBC 

Umits screemng WUe 

PAIXtlGW-12-01. 
PAbo16w4501, 
PAl-o1-Gw-10-01. 
PAI. GW-09-01, 
PAl.OlGW-C64l. 



TABLE 2.7 

OCCURRENCE. DlSTRlSUTlON AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 2 OF 2 

. , 
Maximum Maximum Unks 

culcemrati c&imr 

W \-I 
cletm Rangeof czm!mlbalkn BackQmlmd screening POtdal Polennal 

Frequency DatecUon Usedta Vti Ta4cuy vab.le AFIAR’TSC ARAm 

Limb Scf~llinQ Value SCNltX 

, 

I CgL 1 PAl1-Gw4.01 YIO I 22-27 1 3970 NA 

lb!& PAl-01-Gw09-01 WI1 I 1.1 -2.2 I 4.4 NA 
I I t I 

] 6.4 1 16.4 1 NA 

I” , NA , 494ooo , NA 
I 

1 NA I 

744566.7 Potasskm 

7446-47-S chIflmi 

n.. I. 

I 
E!E 
TEQ Human 1 0.004 0.017 1 p!yL 1 PAiw.3wauoo@)~~ l/l NA 0.017 NA 0.4s cl 30 

Notes: 

MCL I No BSL 

(I) Mlnlmurnlmaxknum detected cwcenaatlm. 

(2) Refer to suppomn0 hfamation for backgmmd dbcussbn. 

(3) USEPA Reoiar Ill Risk-Based CXnwdMm Table. &xii 12.1666. (Cancer tamchmark value = lE-66, HI = 0.1) 

(4) RationaleCodes .Sm Reason: AboveScwnin6~evets (ASL) 

De!etkn Reason: Sack~~nd Levels (SKG) 

No Toxkliy Infomntbn (Nfx) 

Esenlial Nuldent (NUT) 

&kW %TWnkQ L&l (esL) 

(5) No vake available. tierefom value hx Mphlitalene used based on sbnilar chem&&xkd @xl charactedslics. 

@I Hexaraknt chrmium was not datehi in ~~ndwakr samples. therefore w&e is for trvaknt dvomium. 

(7) OSWER Screening Levsi. 

DdlllitiMIS: WA=NolF.@kahk 

SQL = sample Quantitati t.hlt 

COPC = Chemkal of Potent&l Concern 

ARAWTSC = Applicable OT Relevant and ApprqwW RegukemenvTo me cons&~ 

J = EsIknaled Value 

C - Carclncgenk 

N = NmGarci~ 

MCL = Maximum Contaminant Level 

SMCL D !3wmday Maximum Contaminant Level 

TT = Treabnenl Technique 

TEQ = TaxiciIy equivalent crxcenbation. 

5/25/01 



TABLE 2.6 

OCCURRENCE, DlSTRlSUTlON AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

MCRD PARRIS ISLAND. SOUTH CAROLINA 

PAGE 1 OF 2 

CAS 

Number 

Chemical 
(1) (1) 

Maximimi Unit8 Millmum Minimum Maximum 

Cwentrathm CualiRer Ccmcemah Qualiir 

Y 19 (4) 

Background scmmdng Polc?ntial Potential COFC Rationale for 

Value Toxklly Value ARARflSC ARAWTSC F&Q Contaminanl 

Vahm SCilltX Del&Xl 

or selectkn 

434 13436 u& PAlO1-sW-Oi-UO-AVG 

13.9 13.9 m PAl-ol-SW-16-w I l/3 1 2-8.3 13.9 6.13 

744B3g-3 IRam,, 12.6 37.15 II& PAl-o1SW-O1-ao-AVG 1 6’6 1 

7440-43-g lcadmii;i, ’ 0.306 0.42 

7440-47-3 ChramhIm 

ho.46-4 &ban 

744wo-a lima 

14.1 19.2 m PAMJi-SW-toa) 2A 

1.755 2.9 w PAI-OI-SW-1040 2m ( 

13.6 62.95 II@ PAlQl-SW-Ol.03AVG 2/6 

175 156W WI PAIOI-SW-1000 8/s NA 1 16600 1 2091 

Notes 

(1) Mlnimuti~lmum detected mncenbalkm. 

(2, Refer to sulz,,0&g ktormati la backgroUnd diitBion. 

(3) USEPA Na&ml Recommended Water Cualii Cdtmia (NRWQCI . AvH 1999. 

(4) Ralknale Codes &&m Reason: Above SaeeninP LeVek (ASL, 

~eletkxn R-: Backgoxmd Leveb @KG, 

NO Toxkii lnfamation (NT3 

EssenW Nub%1 (NUT, 

&h"&M"hQ ,.Wd @St., 

Definilions: WA = Not ApplkaMe 

SQL = Sample Guantitatkn Lhnit 

WPC = Chemical of Potenttal Cewm 

ARAFUSC = Applicable M Relevant and Appmprlate RequlremenVro Be Cmsidefed 

J = Estimated Value 

C = Cardnogenk 

N = Nm-Cardnogenk 

MCL = Maximum Contaminant Level 

‘1 
5/25/o 1 





TABLE 2.9 

OCCURRENCE, DISTRISUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

MCRD PARRIS ISLAND. SOUTH CAROLINA 

I 
PAGE10F2 

I Scenario limaframe: CurrerWFutum 

Medium: Seaiment 

Exposure Mum: Sediment 

Expcsun Pdnt Site 1 

CA-3 

Number 

Vcwk onlank 
67-64-I Acetone 

76-16-6 czartmDisulflde 

lW-6S-3 Tdww 

0.016 0.063 wW PAlel-SDoIH)1 33 NA 0.063 NA 780 N NA NA NO BSL 

0.002 J 0.024 J mgbq PAl0140-001 69 o.wB-1.2 0.024 NA 760 N NA NA NO OSL 

O.oCa J 0.007 J m@cg PAl-01SD-OQ-01 6% 0.019-1.2 0.007 NA IWO N NA NA NO BSL 



TABLE 2.9 

OCCURRENCE. DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

MCRD PARRIS ISLAND, SOUTH CARWNA 

Exposum Pdnt Site 1 1 
PAGE 2 OF 2 

CAS 

Number 

Chemkal 
(1) (1) 

Mkhum Minimum M&mum Maximum Units 

fhcemah C2uw Concentration blfaliRer 

(4) 
WFC Rationale tur 

FhQ cultamklant 

Ddetm * 

I ITM ~timktt I 0.w I I 3.3 1 1 "Q%Ql PAlO1-SD11 1 93 1 NA 1 3.3 1 1.1 I 4.3 cl loo0 I 0 INo1 BSL 

Notes: 

I MinWmvbaknumdetwbdosnwnkatbn 

2 RefertOSU~Qhfmnalla,la~‘“~disc~k”. 

3 U.S. EPA Rcqbn 3 RiskWed Carcenbation Table. April 12.1999. (Cancerbmtchmarkvatu = lE.QS. HI ~0.1) 

4 RaUma’eCodes SekcUon Ream: AbwaScwnlngLeve~~(A~L, 

O&tbnReason: --(BKG, 

No Tuxktty Infonnatkm (NTXj 

Eeantid Nuktent (NUT) 

-saesninp~@w 
5 No vake available; herefueae, value lot naphthalena was used based on simiw chemwi chaacteristics. 

6 Novalueavaltable;here(ae,~~faalpha-8HC~uJedbasedar~~chakte~. 

7 U.S. EPA Woach la A&ke&nQ Drain in Sdl at CERCLA and RCRA sites. CSWER Dimct+a Q2W.4~26. 

S Hexavalenl chromium was not delwtad in sadment smpks; herefae, value 15 fur trhalent chmmtum. 

9 OSWER %fWiltQ LWd 

10 No value available; herefore. vale for mercuric chloride used bawd on similar chsmtcaVtmkdw&l dxuamtsti.. 

ShadnQ lrdk%e~ chemical excee&d scmenkt~ ailecfa and k mt&ed as a COPC. 

SCi. = Sample CktanMatlon Limit 

wPc=CtwmkaldPlxennalculcem 

AfWMBC = AppHcable or -t and Appmpiate RequimmentfTo Se &,,d@,t,,j _ 

J = Estknated V&e 

c=carcirogenio 

N=NorrCad& 

TEO - Tmkb’ equivatent cmcentration. 



TABLE 3.1 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Chemical 

of 

Potantffl 

Units Arithmetk 95% UCLof Maximum Maximum EPC Raasonabfe Maximum Exposure Central Tendency 

Maan NOtllld Detested Qualifier units 

Data conmtllratkfl Medium Medium Medium Medium Medium Medium 

Concern 

Benzo(a)pymne equivalents 

A du-tnF 

rclrincs 0.124 0.183 

mOlk” n39!3 0 933 

0.414 

A.2 J 

wW 

llUl/kO 

EPC EPC EPC EPC EPC EPC 

Value statistio Rationale Value statktii Ratiiata 

0.414 Max W - Test (4) NA NA NA 

2.38 95% UCL-L W-Test (I) NA NA NA -,- --.. ...w.w , -.--- -.--- ..- I ” ” I 

4.4’.DDt 0.389 0.940 4.4 J msnca 4.4 Max W-Tast(2) NA NA NA 

Aluminum mgnco 5868 6474 8610 6474 95% UCL-N W - Test (3) NA NA NA 

Antbnony 7.03 18.4 90.8 msncs 90.6 Max W - Test (4) NA ‘NA NA 

Ar6etlk ll@g 4.34 7.68 24.9 m9M 11.5 95% UCL-L w:Ta&l) NA NA NA 

Cadmium msnc9 0.924 1.65 5.4 3.39 95%UCL-L W-Test(l) -NA NA NA 

Iroll 19558 37876 147006 m9M 147000 Max W - Test (4) NA NA NA 

L&d mance 634 1872 .8360 mgnc9 2805 95% UCL-1 W-Test (1) NA NA NA 

Manganese .’ ’ mglkg 123 215 ,752 m9M 264 95% UCL-L W-Test(l) NA NA +4A 

Notes: 

For non-detects, l/2 sampla quantitatii limit was usad as a proxy amcantratio~; for dupliie sample results, the average value was used In the cala~lation. 

W-Test: Developed by Shaplro and Wflk, rafer to Supplemental Guidance to RAGS: Calwlating the Concfmkation Term, OSWER Dirs.ctive 9286.7-661, May 1992. 

Statistia: Maximum Data&d Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-transfomwd Data (Mean-T); 

Mean of Nomtal Data (Mean-N). 

(1) - Shapim-Wdk W Test indicates that data is tognormally distrfbutad. 

(2) - Shapfro-Wilk W Test indicates that data is lognormally distributed, UCL exceeds maximum detected concentration, therefore maxlmum date&d concentration is used as EPC. 

(3) - Shapiro-Wilk W Test indites that data Is normally distributed. 

(4) - Shapiro&/ilk W Test was inmnckrslve. 



TABLE 3.2 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

61 

Chemical Units Allthmetl~ 95% UCLof Maxtmum Maximum EPC Reasonable Mardmum ~osure Central Tendency 

of Mean NOtllMl Detected Quaiiier Units 

Potenttat Data Concentration Medium Medium Medium Medium Medium Medium 

COIlWIll EPC EPC EPC EPC EPC EPC 

value SMlStlC Rationale Value statisuc Rationale 

:hloroform w/L 0.509 0.566 0.9 J W- 0.9 Max W-Test(l) NA NA NA 

)ibenzofuran uak 2.55 2.66 3 J W 3 Max W-Test(l) NA NA NA 

~aphthqlene W- 7.59 16.6 
. . . 

57 U!d 57 Max W-Test(l) NA NA NA 

)henanthrene uen 

.” a_ 
2.73 3.70 6 Ug/L 6 Max W-Test(l) f4A NA NA ‘-’ 

Uuminuni UgR 431 1152 3970 
/ 

ugll 3970 Max W-Test(l) NA NA NA 

Vsenic uen 1.66 2.26 4.4 UgR 2.72 95% UCL-L W-Test(2) NA NA NA 

ladum u& 424 621 1030 W 1936 Maw W - Test (3) NA NA NA 

:admium U@ 1.37 1.75 2.7 W- 1.90 95% UCL-L W - Test (2) NA NA NA 

roll uak 3623 5426 12766 Usll 12799 Max W - Test (3) NA NA NA 

.ead 11.4 fir.7 34.7 

langanese USn 224 451 1326 um 1320 Max W - Test (3) NA NA NA 

‘hallium U@ 4.55 5.66 3.1 ugll 3.1 MW W-Test(l) NA NA NA 

lanadium W 7.96 12.6 32.6 Uti 13.4 95% UCL-L W-Test(2) NA NA NA 

Notes: 

For nondetects, l/2 sample quantitatton limit was used as a proxy concantration: for duplicate sample results, the average value was used In the cat~latton. 

W-Test: Devetoped by Shapiro and WIlk, refer to Supplementat Guidance to RAGS: Catcutating the Concentration Term. OSWER Dire&e 9265.7961, May 1992. 

StaUsUcs: 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) - ShapiroWlk W Test was incondusive. 

(2) - ShapimWlk W Test indicates that data is lognonalty diskfbuted. 

(3) - Shapiro-Vllilk W Test indicates that data is lognorrnally distrtbuted. UCL exceeds maxtmum detected concentration, therefore maximum detected concentration is used as EPC. 



TABLE 3.3 

libanzofuran 

,tuminum 

lrmlic 

WI 

cad 

anganese 

anadium 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Exposure Point: Site I 

Chemical I Units 

of 
PotenUal 

Concern 

I 

Notes: 

For non-detects, l/2 sample quantiiatkrn limp was usad as a proxy concentratinn; for duplicate sample resu5S, the average value was used In the calculation. 

W-Test: Developed by Shapiro and Wkk, rafarto Supplemental Guklana to RAGS: Calculating the Concentration Term, OSWER Directiie 9265.7-961, May 1992. 

Statiika: Maximum Del&tad 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): 

0.0004 

13.6 

5.75 

35.1 

4356 

2.95 

3597 

16.2 

61.4 

35% UCLo! 

Normal 

Data 

(4) 

24.3 

6.75 

52.5 

7922 

5.56 

6921 

34.6 

63.5 

17.1 

I I I I I 
Maximum ‘I Maximum I EPC I Reasonable Maximum Exposure I Central Tendency I 

De&led 

Concanlration 

Qualifier Units 

Medium 

EPC 

Medium 

EPC 

Medium 

EPC 
-.. . 

Medium 

EPC 
. . . 

Medium 

EPC 
a*-....*_ 

Medium 

EPC 

l3d!___I_ 

0.007 

I Value statistic 1 RatIonale value 1 smnsrlc ninlonalO 

USn 0.9997 Max W-Test(l) NA NA NA 
I I 

?a I NA NA .Y. ._. .-. 

w lo 1 Max 1 W-Test(l) 1 NA NA NA 

110 I i IlUlL 110 1 Max 1 W-Tesl(1) NA NA NA 

56 

10 

UgR 1 56 1 Max 1 W-Test(l) 1 

U 

Mean of Normal Data (Mean-N). 

(1) - Shapiro-VWk W Test was inconckrslve. 

(2) - Shapiro-Vvllk W Test indicates that data is lognormally distributed, UCL exceeds maximum detected concentration, therefore maximum detected concentratiin is usad as EPC. 

(3) - Shapiro-Wiik W Test indicates that data is lognormally distributed. 



TABLE 3.4 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Chemical 

of 

Potential 

Units Arithmetic 95% UCLof Maximum Maximum 

Mean t4omlal Detected Plldiil 

Data Conmntfatii I C0n0em I I I 
Benzo(a)pymne equivalents mg/kg 0.675 1.36 3.62 

Arsenic 6.25 a.54 15.6 

bW 13221 17027 24wo 

Manganese 92.5 121 190 

Thalltum nlg&Q 0.346 0.444 0.925 

Notes: Notes: 

EPC 

Unks 

Reasonable Maximum Exposure I Central Tendency 

For nondatects, l/2 sample quantttbn Iiml was used as a proxy concentration; for duplicate sample results, the average value was used in the calatlatii. 

W-Test: Developed by Shapiro and Wilk, refarto Supplemental Guktance to RAGS: Calculating the Concentration Term, OSVvER Dike&e 9265.7-w, May 1992. 

Statistics: Maximum Detected Value (Max): 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transfomwd Data (95% UCL-T); Mean of Log-ban- Data (Mean-T); 

Mean of N-l Data (Mean-N). 

(1) - ShaplrwWlk W Test indkates that data is nomwlly distributed. 

(2) - ShaplrMVllk W Test was inmnclustve. 

(3) - Shapiro-Witk W Test hdlcatas that data is tognwmslly distributed. 

(4) - Shapim-Wlk W Test hdiies that data is lognormally disbibuted. UCL exceeds maximum detected concentration. therefore maximum d&&d concentration is used as EPC. 



TABLE 4.1 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

MCRD PARRIS ISLAND. SOUTH CAROLINA 

Site 1 - Incinerator Landtill 

Receptor Population: Construction Workers 

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

CO& Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Ingestion cs Chemical concentration in soil msncs See Text See Text N/A NIA Intake (rr@kglday) = 

IRS Ingestion Rate msldw 480 EPA, 1993 N/A N/A 
CsxIRSxCF3xFlxEFxED 

CF3 Conversion Factor 3 W-w 1.0~~96 -- N/A N/A 
BWxAT 

FI Fraction Ingested unitless 1 EPA, 1993 N/A NIA 

EF Exposure Frequency days/year 125 EPA, 1993 N/A N/A 

ED Exposure Duration years 1 (1) N/A N!A 

BW Body Weight 4 70 EPA. 1993 N/A N/A 

AT-C Averaging Time (Cancer) days 25550 - EPA, 1989 N/A N/A 

AT-N Averaging Time (Non-Cancer) days 365 EPA, 1989 N/A NIA 

DerlIlal cs Chemical concentration in soil mglkQ Sqe Text Sea Text N/A N/A Dermally Absorbed Dose (mgikglday) = 

CF3 Conversion Factor 3 k!YmQ 1 .OE-06 -_ N/A N/A CsxCF3xSAxSSAFxDABSxEFxED 

SA Skin Surface Available for Contact cm2 4100 (2) N/A NIA BWxAT 

SSAF Soil to Skin Adherence Factor rnQ/crrG/event 0.5 EPA, 1998 N/A N/A 

DABS AbsorptionFactor unitless See Text See Text N/A N/A 

EF Exposure Frequency days/year 125 EPA, 1993 NIA N/A 

ED Exposure Duration years 1 (1) N/A N/A 

BW Body Weight ka 70 EPA, 1993 N/A N/A 

AT-C Averaging Time (Cancer) days 25550 EPA, 1989 N/A N/A 

AT-N Averaging Time (Non-Cancer) days 365 EPA, 1989 N/A N/A 
L 

Notes: 

(1) - Professinal judgement. 

(2) -Assume hands, forearms, and head are exposed (EPA, 1992). 

sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. 

EPA, 1992: Dermal Exposure Assessment: Principles and Applimtions. 

EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 



TABLE 4.2 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Site 1 - Incinerator Landfill 

Receptor Population: Construction Work&s 

Exposure Routs Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Dermal DAevent Absorbad dose per event mglcm2-avant See Text Sea Text NA NA Dermally Absorbed Doss (mgil@day) 

s/4 Skin Surface Available for Contact cm2 2490 (1) NA NA DAeventxEVxEFxEDxSA 
Ev Event Frequency events/day 1 (2) NA NA = 

ET Exp&elime hours/event 8 (2) NA NA 
BwxAT 

EF Exposuca Frequency days/year 21 EPA, 1993 NA NA 

ED Exposure Duration Years 1 (2) NA NA Sea text for calculation of DAevent. 

BW Body Weight kQ 70 EPA, 1993 NA NA 

AT-C Averaging Tima (Cancer) days 25,550 EPA, 1989 NA NA 

AT-N AVeraging Tkna (Non-Cancer) days 365 EPA, 1989 NA NA 

Notes: 

(1) - Assumas forearms and hands are exposed (EPA, 1992). 

(2) - ~mfeSSkIIal ]UdQefIEnt. 

sources: 

EPA, 1989: Risk Assessment Guidance for Super-fund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-89/002. 
, 



TABLE 4.3 

VALUES USED FOR DAILY INTAKE CALCULATlONS 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Site 1 - Incinerator Landfill 

Receptor Population: Construction Workers 

N 

Expdsure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationalel Model Name 

Reference Reference 

Ingestion cs Chemical concentration in soil Wncg See Text. See Text. NA NA Intake (mgikg/day) = 

IR-S Ingestion Rate mQ/day 480 EPA, 1993 NA NA 

CF3 Conversion Factor 3 kg/w 1 .OE-O8 NA 
CsxIRSxCF3xFlxEFxED -- NA 

FI Fractton Ingested unltless 1 EPA, 1993 NA NA 
BWxAT 

EF Exposure Frequency daywear 21 . (1) NA NA 

ED Exposure Duration Y-m 1 (1) NA NA 

BW Body Weight kQ 70 EPA, 1993 NA NA 

AT-C Averaging Tim8 (CanCar) days 25,550 EPA, 1989 NA NA 

AT-N Averaging Time (Non-Cancer) days 385 EPA, 1989 NA NA 

Darmal cs Chemical concentration in soil .mgncg See Text. See Text. NA NA Dermally Absorbed Dose (mg/kg/day) = 

CF3 Conversion Factor 3 Wma 1 .OE-08 __ NA NA CsxCF3xSAxSSAFxDABSxEFxED 
BA Skin Surface Available for Contact cm2 4100 (2) NA NA BWxAT 

SSAF Soil to Skin Adherence Factor mg/cnx?/evant 0.5 EPA, 1997 NA NA 

DABS Absorption Factor unitless See Text -- NA NA 

EF Exposure Frequency days&ear 21 (1) NA NA 

ED Exposure Duration Yea= 1 (1) NA NA 

BW Bcdy Weight kQ 70 EPA, 1993 NA NA 

AT-C Aw’aQinQ Time (Canner) days 25,550 EPA, 1989 NA NA 

AT-N Averaging Tim (Non-Cancer) days 365 EPA, 1989 NA NA 
,&as. 
“L-s,. 

(1) - PrOft?ssiOnal judgement. 

(1) -Assume hands, Kxaarms, and head are exposed (EPA, 1992). 

sourv33: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA1540/1-891002. 

EPA, 1992: Dermal Exposure Assessment: Principles and Applications. 

EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

i 



Site 1 - Incinerator Landfill 

Receptor Population: Construction Workers 

TABLE 4.4 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

MCRD PARRIS ISLAND. SOUTH CAROLINA 

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Ratlonalel Model Name 

Reference Reference 

Ingestion cw Chemical Concentration in Water Ugn See Text See Text NA NA Intake (mglkglday) = 

CR Contact Rate L/hour 0.01 EPA, 1995 NA NA CVVxCRxCFxETxEFxE~ 
CF Conversion factor WW 0.001 __ NA NA 

ET Exposure Time hours/event 8 (1) NA NA 
BWx AT ..,I. 

*-_ 
EF Exposure Frequency events/year 21 EPA, 1995 NA NA 

ED Exposure Duration Y=m / 1 (1) NA NA 

BW Body Weiiht kQ 70 EPA, 1993 NA NA 

AT-C Averaging Time (Cancer) days 25550 EPA. 1989 NA NA 

AT-N Averaging Tune (Non-Cancer) days 365 EPA, 1989 NA NA 

Dermal DAevent Absorbed dose per event mg/cm2event See Text See Text NA NA Demwlly Absorbad Dose (mglkglday) 

SA Skln Surface Available for Contact cm2 2490 (1) NA NA DAevantxEVxEFxEDxSA 
Ev Event Frequency events/day 1 (1) NA NA = 

BWxAT 
ET ExposufeTnrte hours/event 0 EPA, 1989 NA NA 

EF Exposure Frequency days/year 21 EPA, 1995 NA NA 

ED Exposure Duration Y=m 1 (1) NA NA See text for calculation of DAevent. 

BW Body Weight kQ 70 EPA, 1993 NA NA 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 NA NA .1 
AT-N Averaging Time (Non-Canner) days 385 EPA, 1989 NA NA 

L 
Notes: 

(1) - Professional judgement. 

sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-89/002. 

EPA, 1993: Supsrfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.. 

EPA Region 4, 1995: Supplement Guidance to FtAGS: Region 4 Bulletins. Exposure Assessment Human Health Risk Assessment Bullegin No. 3. 



TABLE 4.5 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Site 1 - Incinerator Landfill 

Receptor Population: Maintenance Workers 

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Ingestion cs Chemical concantration in soil mgncQ See Text SW Text N/A N/A Intake (mglkglday) = 

IR-S Ingestion Rate w/day 100 EPA, 1993 N/A N/A 

1 .OE-08 
CsxIRSxCF3xFtxEFxED 

CF3 Conversion Factor 3 kslms . . N/A N/A 

FI Fraction Ingested unitless 1 EPA, 1993 N/A N/A , 
BWxAT 

EF Exposure Frequency dayslyear 50 (1) N/A N/A 

ED Exposure Duration Years 25 EPA, 1993 N/A N/A 

BW Body Weight kQ 70 EPA, 1993 N/A N/A 

AT-C Averaging Time (Canner) days 25550 EPA, 1989 N/A N/A 

AT-N Averaging Time (Non-Cancer) days 9125 EPA, 1989 N/A N/A 

Dermal cs Chemiml concentration in soil wk3 See Text See Text N/A N/A Dermally Absorbed Dose @g/kg/day) = 

CF3 Conversion Factor 3 @ml 1 .OE-OE -- N/A N/A CsxCF3xSAxSSAFxDABSxEFxED 

BA Skin Su,rfaca Available for Contact cm2 4100 (2) N/A N/A BWxAT 
SSAF Soil to Skin Adherence Factor mg/cnX?Ievent 0.2 EPA, 1998 N/A N/A 

DABS Absorption Factor unitless See Text Sea Text N/A N/A 

EF Exposure Frequency days/year 50 (1) N/A N/A 

ED Exposure Duration years 25 EPA, 1993 NIA N/A 

BW Body WeiQht kQ 70 EPA, 1993 NIA N/A 

AT-C IbSaQinQ TitIIe (&N’KXY) days 25550 EPA, 1989 N/A N/A 

AT-N Averaging Time (Non-Can&r) days 9125 EPA, 1989 N/A N/A 
.m-A--. 
Iyoxes: 

(1) - Profesional judgement. 

(2) -Assume 25 parcant of total body surface area available for contact. 

Bources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-89/002. 

EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1998: Risk Assessment Guidance for Superfund, Supplemental Guidance, Dermal Risk Assessment, Interim Guidance 



TABLE 4.6 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

MCRD PARRIS ISLAND. SOUTH CAROLINA 

Scenario Timeframe: Future I 

Exposure Route 

Ingestion 

Dermal 

- 

I 

C 

Jaramater I Parameter Definition 

ode 
I 

cs Chemical concentration in soil 

IRS Ingestion Rate 

CF3 Conversion Factor 3 

FI Fractton Ingested 

EF Exposure Frequancy 

ED Exposure DuraUdn 

BW Body Weight 
AT-C Averaging lime (Cancer) 

AT-N Averaging Tima (Non-Cancer) 

cs Chemical concentration in soil 

CF3 

SA 

SSAF 

DABS 

EF 

ED 

BW 

AT-C 

AT-N 

Cenversion Factor 3 

Sktn Surface Available for Contact 

Soil to Skin Adherence Factor 

Absorption Factor 

Exposure Frequency 

Expusure Duration 

Bady Weight 

Averaging Time (Cancer) 

Averaging Time (Non-Cancer) 

Units 

m9ncs 
Wday 
kglmg 

unitless 

days/year 

years 

kg 

days 
days 

kslma 
cm2 

mg/cnQ/event 

unitless 

days/year 

years 

ks 
days 

days 

RME 

Value 

See Text 

100 

1 .OE-06 

1 

25 

25 

70 

25,550 

9125 

See Text 

1 .OE-06 

4100 

0.2 

See Text 

25 

25 

70 

25.550 

9,125 

RME 

Rationale/ 

Reference 

Sea Text 

EPA, 1993 
-_ 

EPA, 1993 

(1) 
EPA, 1993 

EPA, 1993 

EPA, 1989 

EPA, 1989 

See Text 
__ 

(2) 
EPA, 1998 

See Text 

(1) 
EPA, 1993 

EPA, 1993 

EPA, 1989 

EPA, 1989 

Notes: 

(1) - Professkxral Judgement. 

(2) -Assume 25 percent of total body surface area available for contact. 

sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol ;: Human Health Evaluation Manual, Part A. OERR. EPAl!%O/l-891002. 

EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1997: Exposure Factors Handbook. EPA/8OO/P-95/002Fa. 

CT 

Value 

f4A 

NA 

NA 

NA 

f4A 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

CT 

Rationale/ 

Reference 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA, 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

f4A 

NA 

NA 

NA 

Intake Equation/ 

Model Name 

Intake (rngIkg/day) = 

CsxIRSxCF3xflxEFxED -_ 

BWxAT I:~ 
_.. 
. . . . 

Dermally Absorbad Dose (rng/kg/day) = 

:sxCF3xSAxSSAFxDABSxEFxED 

BWxAT 

. 



TABLE 4.7 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Current/Future 

Site 1 - Incinerator Landfill 

Receptor Population: Recreational Users 

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 
Ingestion cs Chemical concantmtton in soil msncg See Text See Text NA NA Intake @@@day) = 

IRS Ingestion Rate m&Jay 100 1 (1) NA NA 

CF3 Conversion Factor 3 kglms 1 .OE-O8 _- NA NA 
CsxIRSxCF3xFtxEFxED 

FI Fraction Ingested unitless 1 EPA, 1993 fw NA 
BWxAT 

EF Exposure Frequency dayslyaar 45 (1) NA NA 

ED Exposure Duration Y-m 10 (1) NA f4A 

BW Bcdy Weight kg 45 EPA, 1997 NA f4A 

AT-C Averaging Time (Canner) days 25.550 EPA, 1989 NA NA 

AT-N Averaging Ttma (Non-Cancer) days 3650 EPA, 1989 fu NA 
Dermal cs Chemkal concentration in soil mgb See Text See Text fw NA Dermally Absorbed Dose (mgikglday) = 

CF3 Conversion Factor 3 Wma 1 .OE-08 _- NA NA CsxCF3xSAxSSAFxDABSxEFxED 
SA Skin Surface Available for Contact cm2 3820 (2) NA NA BWxAT 

SSAF Soil to Skin Adherence Factor mg/cnx?/event 0.2 EPA, 1998 NA NA 

DABS Absorption Factor ‘unittess See Text See Text NA NA 

EF Exposure Frequency days/year 45 (1) NA NA 

ED Exposure Duration Y-e 10 (1) NA f4A 

BW Body Weight kg 48 EPA, 1997 NA NA 

AT-C Averaging Time (Canner) days 25,550 EPA, 1989 NA NA 

AT-N Averaging Time (Non-Cancer) days 3850 EPA, 1989 NA NA 
_.__. ores. 

(1) - Professional judgement. 

(2) -Assume 25 percent of total body surface area available for contact. 

souroes: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA1540/1-891002. 

EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1997: Exposure Factors Handbook, EPA600/P85/002Fa. 



TABLE 4.8 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Current/Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Site 1 - Incinerator Landfill 

Receptor Population: Recreational 

Receptor Age: Adolescents I 

Exposure Route 

Ingestion 

Dermal 

Parameter 

iode 

Parameter Definition 

cs Chemical concentration in soil 

IRS Ingestion Rate 

CF3 Conversion Factor 3 

FI Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N IAveragIng Tima (Non-Cancer) 

CS lChemical concentration in soil 

CF3 
SA 

SSAF 

DABS 

‘EF 

ED 

BW 

AT-C 

Conversion Factor 3 

Skin Surface Available for Contact 

Soil to Skin Adherence Factor 

Absorption Factor 

Exposura Frequency 

Exposure Duration 

Body Weight 

Averaging Time (Cancer) _ _ 
AT-N Averaging Time (Non-Cancer) 

(1) - Professional judgement. 

(2) -Assume 25 percent of total body surface area available for contact 

Units 

mgncg 

mgldw 

Ww 
unitless 

day&year 

years 

kg 
days 

days 

msnce 

kg/w 
cm2 

mg/crrQ/event 

unitless 

days/year 

years 

kg 
days 

days 

RME 

Value 

See Text 

100 

1 .OE-O8 

1 

45 

10 

45 

25550 

3850 I EPA. 1989 

See Text 1 SeeText 

1 .OE-08 

3820 

0.2 

See Text 

45 

10 

45 

25550 

3850 

-_ 

(2) 
EPA, 1998 

See Text 

(1) 

0) 
EPA, 1997 

EPA, 1989 

EPA, 1989 

CT 

Value 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

fw 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

CT 

Reference 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

f4A 

NA 

NA 

NA 

Intake Equation/ 

Model Name 

Intake @@kg/day) = 

CsxlRSxCF3xFlxEFxED. 

Dermally Absorbed Dose @g/kg/day) = 

:sxCF3xSAxSS4FxDABSxEFxED~ 

BWxAT 

s.. 

souroes: 

EPA, 1989: Risk Assessmant Guidance for Superfund. Vol ?: Human Health Evaluation Manual, Part A. OERR. EPAI540/1-891002. 

EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1997: Exposure Factors Handbook, EPA/8OO/P-95/002Fa. 



TABLE 4.9 

Scenario Timeframe: Current/Future 

Site 1 - Incinerator Landtill 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 
Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Ingestion cw Chemical Concantration in Water W- See Text See Text NA NA \ Intake (mg/kg/day) = 

CR Contact Rate Vhour 0.01 EPA, 1988 NA NA CWxCFtxCFxETxEFxED 
CF Conversion factnr Wmg 0.001 __ NA f-u 

ET Exposure Time hours/event 2.8 EPA, 1988 NA NA BW x AT 

EF Exposure Frequency events/year 45 (1) NA f4A 

ED Exposure Duration years 10 (1) NA NA 

BW Body Weight kg 45 EPA, 1997 NA NA 

AT-C Averaging Tlrne (Cancer) days 25,550 EPA, 1989 NA NA 

AT-N Averaging Time (Non-Cancer) days 3850 EPA, 1989 NA NA 

Darmal DAevent Absorbad dose per event mglcm2-event See Text See Text NA NA Dermally Absorbed Dose (mgA@day) 

SA Skin Surface Available for Contact cm2 3820 (2) NA NA 
DAeventxEVxEFxEDxSA 

Ev Event Frequency events/day 1 (1) NA NA = 
BWxAT 

ET Exposure Time hours/event 2.6 EPA, 1988 NA NA 

EF Exposure Frequency days/year 45 (1) NA NA 

ED Exposure Duration years 10 (1) NA NA See text for calculation of DAevent. 

BW Body Weight kg 45 EPA, 1997 f4A NA 

AT-C Averaging Time (Cancer) days . 25,550 EPA, 1989 NA NA 

AT-N Averaging Time (Non-Cancer) days 3850 EPA, 1989 NA NA 

(1) - Professional judgement. 

(2) - Assume 25 percent of total body surf&? area available for contact. 

Sources: 

EPA, 1988: Superfund Exposure Assessment Manual. 
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TABLE 4.11 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Site 1 - Incinerator Landfill 

Receptor Population: Recraational Users 

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Ingestion CS Chemical concentration in soil m9n(s See Text SeeText NA NA Intake (mglkglday) = 

IRS Ingestion Rate mgldw 100 (1) NA NA 

CF3 Conversion Factor 3 Wmg 1 .OE-06 _- f4A NA 
CsxIRSxCF3xFlxEFxED 

FI Fraction Ingested unitless 1 EPA, 1993 NA NA 
BWxAT 

EF Exposure Frequency days/year 45 iv NA NA 

ED Exposure Duration years 8 (1) NA NA 

BW Body Weight kg 70 EPA, 1997 NA NA 

AT-C Averaging Time (Cancer) days 25550 EPA, 1989 NA NA 

AT-N Averaging Time (Non-Canner) days 2190 EPA, 1989 NA NA 

Dermal cs Chemical concentration in soil mgncg See Text See Text NA NA Dermally Absorbed Dose (rng/kg/day) = 

CF3 Conversion Factor 3 ww 1 .OE-08 . . NA NA CsxCF3xSAxSSAF.xDABSxEFxED 
SA Skin Surface Available for Contact cm2 5700 (2) NA NA BWxAT 

SSAF Soil to Skin Adherence Factor rng/cmVevent 0.2 EPA, 1998 NA NA 

DABS Absorption Factor unittess See Text See Text NA fw 

EF Exposure Frequency days@ear 45 (1) NA NA 

ED Exposure Duration years 6 (1) NA NA 

BW Body Weight kg 70 EPA, 1997 NA NA 

AT-C Averaging Time (Cancer) days 25550 EPA, 1989 NA NA 

AT-N Averaging Time (Non-Cancer) days 2190 EPA, 1989 NA NA 
^.^... Nutw. 

(1) - Professional judgement. 

(2) - Assume 25 percent of total body surface area available for contact. 

sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPAf540/1-891002. 

EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1997: Exposure Factors Handbook, EPAI8OOIP-95/002Fa. 



TABLE 4.12 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Site 1 - Incinerator Landfill 

Receptor Population: Racreational Users 

Exposure Route Parameter Parameter Definition 

‘ode 

Ingestion cw Chemical Concentration in Water 

Dermal 

Units 

CR Contact Rate 

CF Conversion factor 

ET Exposure Tima 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight kg 
AT-C Averaging Tlma (Cancer) days 

AT-N Averaging Tima (Non-Cancer) I days 

DAevent Absorbad dose per event 1 mglcrn2-event 

L/hour 

Ww 
hours/event 

eventsryear 

YWB 

SA Skin Surface Available for Contact 

Ev Event Frequency 

ET ExposuleTima 

xes: 

cm2 

events/day 

hours/event 

days&ear 

years 

kg 
days 

days 

RME 
Value 

See Text 

0.01 

0.001 

2.6 

45 

8 

70 

25550 

2190 

See Text 

5700 

1 

2.8 

45 

6 

70 

25550 

2190 

RME 

RaUonalel 
Reference 

See Text 

EPA, 1988 
-- 

EPA, 1988 

(1) 

(1) 
EPA, 1997 

EPA, $989 

EPA, 1989 

See Text 

(2) 
(1) 

EPA, 1988 

(1) 

(1) 
EPA. 1997 

EPA, 1989 

EPA. 1989 

CT 

Value 

f4A 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

f4A 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

CT 
Rationale/ 
Reference 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Intake Equation/ 
Model Name 

Intake (mg&gIday) = 

CWxCRxCFxETxEFxED 

BW x AT .“. 
_.“^5 

: 

Dermally Absorbed Dose (mgkg/day) i, 

DAeventxEVxEFxEDxSA 
= 

BWxAT 

;ee text for calculaUon of DAevent. 

(1) - Professional judgement. 

(2) - Assuma 25 percent of total body sun&e area available for contact. 

souroes: 

EPA, 1988: Superfund Exposure Assessment Manual. 



TABLE 4.13 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Current/Future 

Medium: Surface Water 

Exposure Medium: FinfisWShellfish 

Exposure Point: Site 1 - Incinerator Landfill 

Racaptor Population: Adult Recreational Users 

Receptor Age: Adult 

Notes: 

Parameter 

Code 

Parameter Definition Units Default 

Value 

Cfish Chemical Concentration in fish mgncg Sea Text 

IR Fish/shellfish ingestion rate WW 0.054 

FI Fraction ingested from source unitless 1 

EF Exposure Frequency day/year 350 

ED Exposure Duration years 30 

BW Body Weight kg 70 

AT-C Averaging Time (Cancer) days 25550 

AT-N Averaging lime (Non-Cancer) days 10950 

(1) - Assumes approximately one day a week. 

(2) - Assumas two 3 year tours of duty. 

Site-Specific 

Value 

See Text 

0.145 

1 

45 

6 

70 

25550 

2190 

Site-Specific 
Rationale/ 

Reference 

See Text 

EPA, 1995 

EPA, 1995 

(1) 

(2) 
EPA, 1993 

EPA, 1989 

EPA, 1989 

Intake Equation/ 

Model Name 
RME 

Rationale/ 

Reference 

See Text 

EPA, 1995 

EPA, 1995 

EPA, 1995 

EPA, 1995 

EPA, 1993 

EPA, 1989 

EPA, 1969 

Intake @g/kg/day) = 

Cfish x IR x FI x EF x ED 

BW x AT 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A OERR. EPA/540/i-89/002. 

EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.. 

EPA 1995: Supplement Guidance to RAGS: Region 4 Bulletins. Exposure Assessment Human Health Risk Assessment Bulletin No. 3. 

,‘j 
5/25/01 
1 ..” 



TABLE 4.14 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
MCRD PARRIS ISLAND. SOUTH CAROLINA 

Site 1 - Incinerator Landfill 
Receptor Population: Child Residents 

Exposure Route Parameter 

bde 

Parameter Definition 

Ingestion 

Denllal 

Units RME 

Value 

cs Chemical concentration in soil mg/kg See Text 

IRS Ingestion Rate msldw 200 

CF3 Conversion Factor 3 kg/w 1 .OE-O6 

FI Fraction Ingested unttless 1 

EF Exposure Frequency days/year 350 

ED Exposure Duration years 6 

BW Body Weight kg 15 

AT-C Averaging Time (Cancer) days 25,550 

AT-N Averaging Time (Non-Cancer) days 2190 

cs Chemical concentration in soil m*a See Text 

CF3 Conversion Factor 3 Ww 1 .OE-O6 

SA Skin Surface Available for Contact Cm2 2000 

SSAF Soil to Sktn Adherence Factor mg/cm2/event 0.2 

DABS Absorption Factor unittess See Text 

EF Exposure Frequency days&ear 350 

ED Exposure Duration years 6 

BW Body Weight kg 15 

AT-C Averaging Time (Cancer) days 25,550 

AT-N Averaging Time (Non-Cancer) days 2190 

lotes: 

RME 
Rationale/ 

Reference 
See Text 

EPA, 1993 
-_ 

EPA, 1993 

EPA, 1993 

EPA, 1993 
EPA, 1993 
EPA, 1989 

EPA, 1989 
See Text 

__ 

(1) 
EPA, 1998 

See Text 

EPA, 1993 
EPA, 1993 

EPA, 1993 
EPA, 1989 

EPA, 1989 

(1) - Assume 25 percent of total body surface area available for contact. 
sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA&IO/l-89/002. 
EPA, 1993: Superfund Standard Defautt Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1998: Risk Assessment Guidance for Superfund, Supplemental Guidance, Dermal Risk Assessment, Interim Guidance. 

CT 
Value 

NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 

CT 
Rationale/ 
Reference 

NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 

NA 

NA 

Intake Equationl 

Model Name 

ntake (mg/kg/day) = 

CsxIRSxCF3xflxEFxED 

BWxAT 
L,. 

: 

Dermally Absorbed Dose (m@g/day) = -; 

:sxCF3xSAxSSAFxDABSxEFxED . 

BWxAT 
,’ 

5125101 



TABLE 4.15 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Future 
Medium: Sediment 

Exposure Medium: Sediment 
Exposure Point: Site 1 - Incinerator Landfill 
Receptor Population: Child Residents 1 

1 Receptor Age: Child I 

Exposure Route Parameter Parameter Definition Units RME RME 

Code Value Rationale/ 

Reference 

Ingestion cs Chemical concentration in soil m&4 See Text See Text 

IRS Ingestion Rate mslday 200 EPA, 1993 

CF3 Conversion Factor 3 kg/w 1 .OE-96 __ 

FI Fraction Ingested unltless 1 EPA, 1993 

EF Exposure Frequency days/year 45 (1) 
ED Exposure Duration years 6 EPA, 1993 

BW Body Weight kg 15 EPA, 1993 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 

AT-N Averaging Time (Non-Cancer) days 2190 EPA, 1989 

Dental cs Chemical concentration in soil msncs SeeText See Text 

CF3 Conversfon Factor 3 Wms 1 .OE-96 -- 

SA Skin Surface Available for Contact Cm2 1743 c-3 
SSAF Soil to Skin Adherence Factor mg/cm2/event 0.2 EPA, 1998 

DABS Absorption Factor unitless, See Text See Text 

EF Exposure Frequency days&ear 45 (1) 
ED Exposure Duration years 8 EPA, 1993 

BW Body Weight kg 15 EPA, 1993 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 

AT-N Averaging Tliine (Non-Cancer) days 2198 EPA, 1989 

Notes: 
(1) - Professional judgement. 

(2) - Assume 25 percent of total body surface area available for contact. 
Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA/54911 -891002. 

EPA, 1993: Superfund Standard Defauft Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 
EPA, 1998: Risk Assessment Guidance for Superfund, Supplemental Guidance, Dermal Risk Assessment, Interim Guidance. 

CT 
Value 

NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 

NA 

NA 
NA 

NA 
NA 

NA 

CT Intake Equation/ 

Rationale/ Model Name 

Reference 
NA Intake (mgIkg/day) = 
NA 

CsxIRSxCF3xFlxEFxED 
NA 

NA BWxAT 

NA 
NA 

NA 
NA 

NA 
NA Demtally Absorbed Dose (mgA@day) = 

NA CsxCF3xSAxSSAFxDABSxEFxED 
NA BWxAT 
NA 
NA 

NA 
NA 

NA 
NA 

NA 



TABLE 4.18 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

MCRD PARRIS ISLAND. SOUTH CAROLINA 

Site 1 - Incinerator Landfill 
Receptor Population: Child Residents 

Exposure Route 

Ingestion 

Demlal 

Parameter I Parameter Definition 

k-de 

cw Chemical Concentration in Water 

CR Contact Rate 

CF Conversion factor 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 
AT-N Averaging Time (Non-Cancer) 

DAevent Absorbeddose per event 
SA Skin Surface Available for Contact 

EV Event Frequency 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units RME 
Value 

USn See Text 
L/hour 0.01 

Ww 0.001 
hours/event 2.6 
events/year 45 

years 6 

kg 15 

days 25,558 

days 2198 
mg/cm2-event See Text 

cm2 2000 

events/day 1 

hours/event 2.6 

days&ear 45 

years 6 

kg 15 

days 25,550 

days 2190 

RME 
Rationale/ 
Reference 
See Text 

EPA, 1988 
-_ 

EPA, 1988 

(1) 
EPA, 1993 
EPA, 1993 

EPA, 1989 
EPA, 1989 
See Text 

(2) 
(1) 

EPA. 1988 

(1) 
EPA, 1993 

EPA, 1993 

EPA, 1989 
EPA, 1989 

b totes: 

( 1) - Professional judgement. 

(2) - Assume 25 percent of total body surface area available for contact. 

Sources: 

EPA, 1988: Superfund Exposure Assessment Manual. 
EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA/549/i -89/002. 

CT 
Value 

NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 

NA 

NA 

CT 
Rationale/ 
Reference 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 

NA 
NA 

Intake Equationl 
Model Name 

Intake (mgAq$day) = 

CW x CR x CF x ET x EF x ED 

BW x AT 

Demtally Absorbed Dose (mglkglday) 

DAeventxEVxEFxEDxSA 
= 

BWxAT 

See,text for calculation of DAevent. 



TABLE 4.17 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Site 1 - Incinerator Landfil 
Receptor Population: Adult Residents 

Exposure Route Parameter Parameter Definitfon Units RME RME CT CT Intake Equation! 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Ingestion cs Chemical concentration in soil mglks SeeText See Text NA NA Intake (mg/kg/day) = 
IRS Ingestion Rate WW 100 EPA, 1993 NA NA 

CF3 Conversion Factor 3 
CsxIRSxCF3xFlxEFxED 

kg/mg 1 .OE-86 __ NA NA 

FI Fraction Ingested unitfess 1 EPA, 1993 NA NA 0WxAT 

EF Exposure Frequency days&ear 350 EPA, 1993 NA NA 

ED Exposure.Duration years 24 EPA, 1993 NA NA 

BW Body Weight kg 70 EPA, 1993 NA NA 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 NA NA 

AT-N Averaging Time (Non-Cancer) days 8760 EPA, 1989 NA NA 

Dermal cs Chemical concentration In soil mslkg See Text S&e Text NA NA Dermalfy Absorbed Dose (mg/kg/day) = 

CF3 Conversion Factor 3 kg/mg 1 .OE-86 _- NA NA CsxCF3xSAxSSAFxDABSxEFxED 
SA Skin Surface Available for Contact Cm2 5700 (1) NA NA BWxAT 

SSAF Soil to Skin Adherence Factor mg/cm2/event 0.07 EPA, 1998 NA NA 

DABS Absorption Factor unitless See Text See Text NA NA 

EF Exposure Frequency days&ear 350 EPA, 1993 NA NA 

ED Exposure Duration years 24 EPA, 1993 NA NA 

BW Body Weight kg 70 EPA, 1993 NA NA 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 NA NA 

AT-N Averaging Time (Non-Cancer) days 8760 EPA, 1989 NA NA 

(1) - Assume 25 percent of total body surface area available for contact. 
Sources: 

EPA, 1989: Risk Assessmsnt Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA/549/i -89/002. 

EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 
EPA, 1998: Risk Assessment Guidance for Superfund, Supplemental Guidance, Dermal Risk Assessment, Interim Guidance. 
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TABLE 4.19 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Exposure Point: Site 1 - Incinerator Landfil 

Receptor Populatfon: Adult Residents 

Exposure Route Parameter Parameter Definition 

Code 

Ingestion CW Chemical Concentration in Water 

CR Contact Rate 

CF Conversion factor 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Wefght 
AT-C Averaging Time (Cancer) 
AT-N Averaging Time (Non-Cancer) 

Decal DAevent Absorbed dose per event 
SA Skin Surface Available for Contact 

EV Event Frequency 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Wefght 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Notes: 
(1) - Professional judgement. 

(2) - Assume 25 percent of total body surface area available for contact. 

Units 

USn 
Lihour 

ua/ms 
hours/event 

events&ear 
years 

kg 
days 
days 

mg/cm2-event 
Cm2 

events/day 
hours/event 

days/year 
years 

kg 
days 
days 

RME 
Value 

See Text 
0.01 

0.001 
2.6 
45 
24 
70 

25,550 
8760 

See Text 
5799 

‘1 

2.6 
45 
24 
70 

25,550 

8760 

RME 
Rationale/ 
Reference 

See Text 
EPA, 1988 

-- 

EPA, 1988 

(1) 
EPA, 1993 

EPA, 1993 
EPA, 1989 
EPA, 1989 

See Text 

(2) 
(1) 

EPA, 1988 

(1) 
EPA, 1993 

EPA, 1993 
EPA, 1989 

EPA, 1989 

CT 
Value 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 

NA 
NA 

NA 
NA 

NA 

NA 

CT Intake Equation/ 
Rationale/ Model Name 
Reference 

NA Intake (@@day) = 
NA CW x CR x CF x ET x EF x ED 
NA 

BW x AT NA 
NA 
NA 

NA 
NA 

NA 
NA Dermally Absorbed Dose (mglkglday) 
NA DAeventxEVxEFxEDxSA 
NA = 

BWxAT 
NA 
NA 
NA See text for calculation of DAevent. 

NA 
NA 

NA 

Sources: 

EPA, 1988: Superfund Exposure Assessment Manual. 

>. 5/25/01 
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TABLE 5.1 
NON-CANCER TOXICITY DATA -- ORAUDERMAL 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 1 OF 2 

Chemical Chronic/ Oral RfD Oral RfD Oral to Detmal Adjusted Units Primary Combined Sources of RfD: Dates of RfD: 

of Potential Subchmnic Value Units Adjustment Dennal Target Uncertainty/Modifying Target Organ Target Organ (3) 

Concern Factor (1) RfD (2) Organ Factors (MM/DD/YY) 

Volatile Oraanics 

Chloroform Chronic 1 E-02 1 (mglkglday) 1 20% 2.OE-03 1 (mg/kg/daY) 1 Liver 1000/1 I IRIS:IRIS 

Semivolatile Omanics 

Benzo(a)pyrene Chronic NA O’wWdaY) 31% NA OWkYdaY) Cancer NA NA 

Bis(2ethyfhexyl)phthalate Chronic 2E-02 @wWday) 19% 3.8E-03 OwWday) Liver 1000/l IRIS:IRIS 

Dibenzofuran Chronic 4E-03 OwWdaY) 100% 4.OE-03 (mg.kg/day) None Specified NA EPA91 

Naphthalene Chronic 2E-02 M&vWcW) 31% 6.2E-03 OWWW) Body Weight 3000/l IRIS:IRIS 

Pentachlorcphenol Chronic 3E-02 OWWW) 100% 3.OE-02 OWWW Liter, Kidney 10011 IRIS:IRIS 

h 

Phenanthrene Chronic NA OWN&-W) 31% NA OWh&Jay) NA NA NA 

Pesticides/PCBs 

DDE Chronic NA 0’WW-W) 70% NA (mg/kg/day) Cancer NA NA 

DDT Chronic 5E-04 @wWW 70% 3.5E-04 OwWday) Liver 100/l IRIS:IRIS 

alpha-BHC Chronic NA OwWdaY) 70% NA OWWW NA NA NA 

beta-BHC Chronic NA WWWday) 70% NA (mg/kg/day) NA NA NA 

gamrna-chlordane Chronic 5E-04 OwWday) 50% 2.5E-04 OWWW) Liver 300/l IRIS:IRIS 

UwWday) Body Weight NA I EPAfll 

OWWW Blood 100011 IRIS:IRIS 

Aluminum 

Antimony 

Chronic 

Chronic 

IE+OO 

4E-04 

10% 

2% 

1 .OE-Ol 

8.OE-06 

Arsenic 

Barium 

Cadmium 

Iron 

Lead 

Manganese 

Methyl Mercury 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

3E-04 

7E-02 

SE-04 

3E-01 

NA 

2E-02 

1 E-04 

41% 

7% ” 

1% 

15% 

15% 

4% 

90% 

1.2E-04 

4.9E-03 

5.OE-06 

4.5E-02 

NA 

8.OE-04 

9.0E-05 

Skin 

dvs 

Kidney 

Blood 

CNS 

CNS 

CNS 

3/l 

3ll 

IO/l 

NA 

NA 

111 

IO/l 

IRIS:IRIS 

IRIS:IRIS 

IRIS:IRIS 

EPAlll 

NA 

IRIS:IRIS 

IRIS:IRIS 

Thallium 

Vanadium 

Chronic 

Chronic 

15% 

1% 

l.lE-05 

7.OE-05 

@g/kg/day) None Specified 

(mgikglday) None Specified 

NA 

100 

EPAIII 

HEAST 

10/01/99:10/01/99 

NA 

10/01/99:10/01/99 

04/l 2l99 

10/01/99:10/01/99. 
c 

NA 

NA 

10/01/99:10/01/99 

NA 

NA 

10/01/99:10/01/99 

04/12/99:05I28/99 

10/01/99:10101/99 

10101/99:10/01199 

10/01/99:10/01/99 

10/01/99:10/01/99 

04/12/99:05/26/99 

NA 

10101/99:1#01/99 

io~oit99:iomif99 

04l12l99 

07/97 

5/25/O 



TABLE 5.1 
NON-CANCER TOXICITY DATA -- ORAUDERMAL 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 2 OF 2 

Chemical Chronic/ Oral RfD Oral RfD Oral to Derrnal Adjusted Units Prfmary Combined sources of RfD: Dates of RfD: 

of Potential Subchronic Value Units Adjustment ” Denal Target Uncertainty/Modifying Target Organ Target Organ (3) 

Concern Factor (1) RID (2) Organ Factors (MlWDDA’Y) 

Notes: 

N/A = Not Applicable NA = Not Applicable 

(1) - USEPA Region IV, February 26,1996. IRIS = Integrated Risk Information System 

(2) - RfDdermal = RfDoral x Oral to Dermal Adjustment Factor 

(3) For IRIS values date that IRIS was searched. 

HEAST= Health Effects Assessment Summary Tables 

EPAIII = USEPA Region Ill Risk-Based Concentration Table, April 12, 1999. 

For HEAST values, provide the date of HEAST. 

FOR EPAlII, date of RBC Table. 

CNS = Central Nervous System 

CVS = Cardiovascular System 

Gastro = Gastro-Intestinal System 

‘i5125t01 
1 ,’ / i 



TABLE 6.1 

CANCER TOXICITY DATA -- ORALK’ERMAL 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 1 OF 2 

Chemical Oral Oral to Dermal Adjusted Dermal Units Weight of Evidence/ Source Date (3) 

of Potential Cancer Slope Factor Adjustment Cancer Slope Factor (2) Cancer Guideline (MM/DD/YY) 

Concern Factor (1) Description 

Volatile Oraanics 

Chloroform I 6.1E-93 I. 20% I 3.1E-92 I OwYWW -’ I 82 I IRIS w/01/99 

Semivolatile Oraanics 

Benzo(a)pyrene 7.3Ei69 31% 2.4Ei91 OwWday) -’ 82 IRIS lOrnll99 

Bis(2-ethylhexyl)phthalate 1.4E-62 19% 7.4E-92 OWW~~~~ -’ 82 IRIS 10/01/99 

Dibenzofuran NA 199% NA OwWday) -’ D NA NA 

Naphthalene NA 31% NA OWWdayl -’ C IRIS 10/01/99 

Pentachlorophenol 1.2E-91 166% 1.2E-91 OwWday) -’ 82 IRIS 10/01/99 

h 
Phenanthrene NA 31% , NA G-WWday) -’ NA NA NA 

Q\ 

Pesticides/PCBs 

DDE 3.4E-91 70% 4.9E-01 OWWfay) -’ 82 IRIS 1 o/01/99 

DDT 3.4E-91 70% 4.9E-91 bwWday) -’ 82 IRIS 1 o/01/99 

alpha-BHC 6.3Ei99 70% 9.OEi90 OWWW) *’ 82 IRIS 10/01/99 

beta-BHC 1.8Ei99 70% 2.6EkCI OwW~w) -’ C IRIS iomv99 

gamma-chlordane 3.5E-91 50% 7.0E-91 OwWcW) -’ 82 IRIS iomi/99 

lnomanlcs 

Aluminum NA 10% NA OWWW) -’ NA NA NA 

Antimony NA 2% NA OwWday) -’ NA NA NA 

Arsenic 1.5E+Cnl 41% 3.7Ei90 OwWW) -’ A IRIS w/01/99 

Barium NA 7% NA OWW~ay) -’ D IRIS 10/01/99 

Cadmium NA al % NA OwWay) -’ Bl NA NA 

Iron NA 15% NA (m&)/day) -’ NA NA NA 

Lead NA 15% NA hWWday) -’ 82 NA NA 

Manganese NA 4% NA @wkNay) -’ D IRIS 1 OlOll99 

Methyl Mercury NA 90% NA OWkMiiy) -’ C IRIS 10/01/99 

Thallium NA 15% NA OwWday) -’ NA NA NA 

Vanadium NA 1% NA OWWday) -’ NA NA NA 

5/25/01 



TABLE 6.1 

CANCER TOXICITY DATA -- ORALIDERMAL 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 2 OF 2 

Chemical 

of Potential 

Concern 

Oral 

Cancer Slope Factor 

Oral to Demral 

Adjistment 

Factor (1) 

Adjusted Dermal 

Cancer Slope Factor (2) 

Units Weight of Evidence/ Source Date (3) 

Cancer Guideline (MM/DD/YY) 

Description 

Notes: 

IRIS = Integrated Risk Information System 

HEAST= Health Effects Assessment Summary Tables 

(1) - USEPA Region IV, February 26,1996. 

(2) - CSFdem-ral = CSForal/Oral to Demral Adjustment Factor. 

(3) - For IRIS values, the date IRIS was searched. 

For HEAST values, 

Weight of Evidence: 

A - Human carcinogen 

Bl - Probable human carcinogen - indicates that limited human data are available 

82 - Probable human carcinogen - indicates sufficient evidence in animals and 

the date of the latest HEAST. 

inadequate or no evidence in humans 

C - Possible human carcinogen 

D - Not classifiable as a human carcinogen 

E - Evidence of noncarcinogenicity 



TABLE 7.1 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLEMAXJMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

site 1 - tnctnarator Landfill 

Exposure 

Rwta 

Chemical Medium 

cf Potential EPC 

COflCWl Value 

Medium 

EPC 

UllkS 

Route 

EPC 

Value 

ROuta 

EPC 

units 

EPC Intake Intake Reference Refarenca Reference RefereIK.a Hazard 

S&&d (Non-Cancer) (Non-Cancer) Dose (2) Dose units Concantration Concentration Quotient 

for Hazard Units Unls 

Calculation (1) 

IQestion Banzo(a)pyrana Equivalents 0.414 mtb 0.414 mw@ M 9.7E-07 m3Wdw NA wWJw WA WA -_ 

4,4’DDE 2.36 mpncs 2.36 mgnc9 M 5.6E-06 WWdaY NA m WWdaY WA WA __ 

4.+-DDT 4.4 mM9 4.4 wb M l.OE.05 wWW 5.0E.64 mglkgldw WA WA 2.1E-92 

Atumlnum 6474 w% 6474 mgncg M 1.5E-62 wWday l.oEtoo mglkgldw ’ WA WA 1.5E-92 

Antimony 90.6 msncs 90.6 mm I M 2.1E-94 WWW 4.6E-94 msWdw WA WA 5.3E-61 

Arsenic 11.5 mpncs 11.5 mwW M 2.7E-05 wWdw 3.0E-94 mWdaY WA WA Q.OE.62 

Cadmium 3.39 mwk3 3.39 w&t M 6.OE-06 wWW 5.oE-04 wWW WA WA 1.6E.62 

Iron 147Mw) mm9 147ooo ms/ke M 3.5E-61 wWcW 3.0E-01 w%Wy WA WA 1.2E+99 

Lead 2695 make 2696 mencg M 6.6E-03 WWday NA mglkglday WA WA __ 

Manganese 264 wW 264 w&3 M 6.2E-64 WWdav 2.0E-92 mgncWw WA NIA 3.1EM 

(Total) 1.9E+W. 

#maI Eerw(a)pyrana Equivalents 0.414 m9w 0.414 m&i M 5.4E-97 WWJaY NA w%W WA WA -_ 

4,4*-DDE 2.36 mslke 2.36 m&t M 2.4E-07 mglkglday NA m$k$Jay WA WA __ 

4.C-DDT 4.4 mgncg 4.4 mwW M 4.4E.67 ma&WY 3.5E-94 w.WW WA WA 1.3E-93 

Aluminum 6474 mab 6474 4t.W M 6.5E-95 wtWW- l.OE-61 fwWW WA WA 6.5E64 

Antimcny 99.6 wW 99.6 mwka M 9.1E-67 WWJw 6.OE-96 wtWdaY WA WA l.lExtl 

Arsenic 11.5 mrht 11.5 mgnc9 M 3.5E-96 m9w-w 1.2E-94 m@Wdw WA WA 2.6E-62 

Cadmium 3.39 mgncs 3.39 ms/ke M 3.4E-07 maWday 5.OE-06 mglkglday WA WA 6.SE-92 

Iron 147966 mWW 147DLKl wt.% M 1.5wJ3 wkmy 4.5E-02 m&W WA NIA 3.3E-92 

Lead 2665 m9h 2695 m&a M 2.6E-65 wWW NA wWJw WA WA _- 

Manganese 264 mgnc8 264 mgncg M 2.6E06 wvWdw 6.OE-04 @W-W WA WA 3.36-63 

(Tw 2.5E-61 
T,.taI Ua~sd ,...-,a~ A.vnrr All Evnnc,,ra R)n,,taclD~thurnv. I ‘) .cm 

,“,cz, I la&cII” II,“CI\ rmAva.7 rT,I LnpY’“‘.z I .““.=3”II awl..“,” , L.IL.W 

(1) Specify Medium-Specifrr (M) or Route-Speci5~: (R) EPC salacted for hazard calculation. 

(2) Specify if s&chronic. 



TABLE 7.2 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAAOLINA 

Site 1 - Incinerator Landfill 

Receptor Population: Construction Wdrkers 

I I EXpOSU~ Chemical 

Route of Potential 

I I Concern 

Chlorofon 0.9 

DW”ZOfU~~” 3 

Naphthalene 57 

Phenanthrene 8 

Aluminum 3970 

Amenio 2.72 

Badum 1030 

Iron 12700 

Lead 34.7 

Manganese 1320 

Vanadium 13.4 

Medium 

EPC 

Value 

Medium 

EPC 
Units 

Route 

EPC 

Value 

0.9 Uti 
3 USn 
57 W 
8 W- 

3970 Uti 
2.72 W- 
1030 W- 

12709 U& 
34.7 USn 
1320 UM- 
13.4 UrJL 

Route 

EPC 

units 

(1) Specffy Medium-Specific (M) or Route-Sfmcitic (R) EPC selected for hazard calculation. 

(2) Specify it subchronic. 

EPC 

Selected 
for Hazard 

Calculation (1) 

Intake Intake 

[Non-Cancer) (Non-Cancer) 

Units 

M l.lE-07 

M 5.OE-05 

M 4.6E-05 

M 2.1E-05 

M 6.5E-05 

M 4.5E-08 

M 1.7E-05 

M 2.1E-04 

M 5.7E-07 

M 2.2E-05 

M 2.2E-07 

2.0603 
4.OE-03 

6.2E-03 

NA 

1 .OE-01 

1.2E-04 

4.9E-03 
4.5E-02 

NA 

E.OE-04 

7.OE-05 

WA 

N/A 

fVA 

NIA 

NIA 
fVA 

NIA 

N/A 

N/A 

NIA 

NIA 

I I 1 
uard index Across All Exposure Rout{ 

Reference 

bzentration 

Units 

NIA 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

N/A 

N/A 

N/A 

NIA 

Pathways 

Hazard 

Quotient 

5.6E-05 

1.3E-03 

7.4E-03 
__ 

6.5E-04 

3.6E-04 

3.4E-03 

4.6E-03 
. . 

2.7E-02 

3.1E-03 

4.8E-02 

4.8E-02 



,f f 

TABLE 7.3 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

site 1 - kwinerefor Landfill 

EXpXU?e 

Route 

Chemical Medium Medium Route Route 

of Potential EPC EPC EPC EPC 

Cm Value Units Value Units 

k-g&ii 

Denal 

Benzo(a)pyrene Equivalents 

h0”ic 

h” 

Manganese 

Thallium 

crotal) 

Benzo(a)pyrene Equivalents 

Arsenic 

Ire” 

Manganese 

Thallium 

Crow 

3.82 

0.54 

24000 

171 

0.454 

3.82 

8.54 

24Ow 

171 

0.454 

mgncg 3.82 

me% 8.54 

mm9 24000 

m&9 171 

msh 0.454 

mgncs 
mm9 
mm9 
m9b 
mgncs 

1 

mgnc9 3.82 

wW3 6.54 

msb 24000 

w&4 171 

mm9 0.454 

mgnca 
m&9 
msM 
mg/kg 
fwM 

1 

EPC Intake Intake 

Seledd (Non-Cancer) (Non-Cancer] 

for Hezard Units 

:elwletii (1) 

M 1.5E-06 WWW’ 
M 3.4E-06 mMdav 
M 9.5E-03 Www 

Reference 

Dose (2) 

NA 

3.OE-04 

3.OE-01 

2.OE.02 

7.OE-05 

NA 

1.2E-a4 

4.5E-02 

8.OE-04 

l.lE.05 

zard Index 

Referenca Hai%rd 

Concentration aJotiil 

unils 

WA 

WA 

WA 

WA 

WA 

WA 

WA 

WA 

WA 

WA 

sure Route 

M 8.7E-05 

I I 

WWdau 
M 1.8E-07 wWday 

M 2.9E-07 

I I 
wWdav 

M 7.8E-10 %fWWv 

I’ I 
Total Ha: 

(1) Spedfy Mediwn-Specfffc (M) or Rode-Specific (R) EPC selected for hazard calculation. 

(2) specify if subdlm”fc. 



TABLE 7.4 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND. SOUTH CAROLINA 

Receptor Population: Conskwtkm Workers 

? 6 cr’ 

EXposlJn, 

Route 

Chemical 

of Pdential 

C0”cml 

Medium 

EPC 

Value 

!JWtion 

emfal 

Benzo(a)pyrene Equivalents 

Eis(2*thyltwxyl)phthalate 

Dibenzofuran 

bentach~Ol 

Alu”lll 

ksenc 

Iron 

Lead 

ManQaneJe 

Vanadtom 

crota 
q enao(a)pyrene Equivalents 

Bis(2-ethylhexyl)phthalate 

Dibenzofuran 

Pentachkwophenol 

Aluminum 

ArS8"lC 

Iron 

Lead 

Manganese 

Vanadium 

fTota 

0.0907 

58 

IO 

110 

13435 

13.9 

158w 

77.5 

101 

38.1 

0.0907 

58 

10 

110 

13435 

13.9 

15800 

77.5 

101 

38.1 

Medium 

EPC 

Unfts 

Route 

EPC 

Value 

Route 

EPC 

Units 

usn 0.0097 

W- 58 

uen 10 

ti 110 

UN 13435 

w 13.9 

w- 15800 

uon 77.5 

w I 101 

W 36.1 

0.0997 

58 

IO 

110 

13435 

13.9 

15800 

77.5 

101 

38.1 

EPC 

Selected 

for Hazard 

Calculation (I) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

(Non-Cancer) 

4.8E-$1 

3.7E-tX 

8.8E-07 

7.2E-08 

9.9E-04 

9.lE-07 

1 .OE-O3 

5.lE-08 

8.8E-08 

2.4E-95 

1.3E99 

1.2E-03 

1.7E-05 

1.5E-03 

2.2E-04 

2.3E-97 

2.8E-04 

1.3E-fIS 

1.7E-08 

5.9E-07 

Intake 

(Non-Cancer) 

units 

Reference 

Dose (2) 

NA 

2.9E-02 

4.OE-03 

3.OE-02 

l.OE+OO 

3.OE-94 

3.OE-01 

NA 

2.0E-92 

7.OE-03 

NA 

3.BE-03 

4.OE-03 

3.OE-02 

l.OE-01 

1.2E44 

4.8E-02 

NA 

8.OE-94 

7.OE.05 

Reference 

Dose Units 
I 

Referenca Reference Hazard 

Concentratff Concentration Quotllnt 

Units 

WA WA __ 

WA WA l.SE-04 

WA WA l.SE-04 

WA NIA 2.4E-04 

WA WA 8.8EM 

WA WA 3.OE-03 

WA WA 3.4E-93 

WA WA __ 

WA WA 3.3E-04 

WA WA 3.4E.04 

8.8E-03 

WA WA __ 

WA WA 3.2E.01 

WA WA 4.2E-03 

WA WA 4.9E-92 

WA WA 2.2E-03 

WA N/A 1.9E-03 

WA NIA 5.7E93 

WA WA -- 

WA WA 2.lE-03 

WA N/A 8.4E-03 

3.9E.01 



TABLE 7.5 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Exposure 

Rwta 

Chemical Medium 

of Pntential EPC 

CCilCWf” Value 

Route Route 

EPC EPC 

Value Units 

EPC 

Selected 

for Hazard 

Calnulation (1) 

!@ii 

arrnal 

Benzu(a)pyrana Equivalsnts 

4,4*-DDE 

4,C-DDT 

Aluminum 

Antimony 

Arsanic 

Cadmium 

IrOn 

Lead 

Manganese 

(Total 

Banzo(a)pyrene Equivalents 

4,4-DDE 

4.4’DDT 

Aluminum 

A”tk”O”y 

Arsenic 

Cadmium 

IKUl 

Lead 

Manganese 

(Total 

0.414 i 

2.38 

4.4 

8474 

90.8 

11.5 

3.39 

147ooo 

2805 

284 

0.414 m@M 
2.38 mgncg 
4.4 mencg 

8474 mgncg 
99.8 wW 
11.5 mm3 
3.39 ma% 

147099 wW 
2805 WW 
264 mgncg 

0.414 

2.38 

4.4 

8474 

90.8 

11.5 

3.39 

147009 

2805 

284 

0.414 

2.38 

4.4 

8474 

99.8 

11.5 

3.39 

147000 

2895 

284 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

(1) Spectfy MadMm-Spacif~: (M) or Route-Spa&b (R) EPC selentsd for hazard cakulation. 

(2) specfy If subdlro”lc. 

Receptor Age: Adutt 1 

Intake 

(Non-Cancer) 

8.1E99 

4.7E-07 

8.6E-07 

I .3E-O3 

l.SE-05 

2.3E-98 

8.8E-07 

2.9E-02 

5.5E94 

5.2E-OS 

8.8E-98 

3.8E-98 

7.lE.99 

l.OE-05 

1.5E-97 

5.5E-07 

5.4E-08 

2.4E-04 

4.5E-08 

4.2E-07 

RefamnCa 

Dose (2) 

NA 

NA 

5.OE-04 

1 .OE+O9 

4.OE.04 

3.OE-04 

5.OE-04 

3.OE-01 

NA 

2.OE02 

NA 

NA 

3.5E-04 

1.OE-01 

8.OE.08 

1.2E-04 

5.OE-08 

4.5E-02 

NA 

8.OE-04 

zard Inden 

WA WA 

WA WA 

WA NIA 

WA WA 

WA WA 

WA WA 

WA WA 

WA WA 

WA WA 

WA WA 

NIA 

WA 

WA 

WA 

WA 

WA 

WA 

WA 

WA 

NIA 

bsure Roul 

Reference 

:cncentrati~ 

units 

WA 

WA 

WA 

WA 

WA 

WA 

WA 

WA 

WA 

WA 

Pathways 

Hatand 

auotiit 

-- 
_- 

1.7E-03 -? 

1.3E-03, .,: 

4.4602 

7.5E-03 ‘, 

1.3E-03 , 

9.8E-02 

-- __ 

2.8E-03 

1.5E-01 
.- 

_- 

2.OE-04 

1 .OE-@l 

1.8EM 

4.5E93 

l.1EM 

5.2E-03 
_- 

5.3E-04 

4.OE-02 

1.SE-01 

:: 



TABLE 7.6 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Site 1 - Incinerator Landfill 

Receptor Population: Maintenance Workers 

Exposure 

Route 

Chemical 

of P&‘ntiil 

Concern 

Medium Medium 

EPC EPC 

Value Units 

ROllte 

EPC 

Value 

Route 

EPC 

Units 

EPC Intake Intake Reference RefWenW Reference Reference Hazard 

selected (Non-Cancer) (Nm-Canoer) Dose (2) Dose Units Concentration Concantratkm Quotient 

for Hazard Units Units 

Calculation (1) 

lgestion Seruo(a)pyrene Equivalents 3.82 mgncg 3.62 

Arsenic 8.54 msh 8.64 

Iron 24Mx) mgncg 24ow 

Manganese 171 mtie 171 

Thallium 0.454 mgncg 0.454 

(Total) 

Imal Seruo(a)pyrene Equivalents 3.82 mgncg 3.82 

Arsenic 6.54 mfle 8.54 

Iron 24000 m&3 24GfM 

Manganese 171 msh 171 

Thallium 0.454 mgncg 0.464 

(T~l) 

(1) Specify Medium-Specific (M) or Route-Specific(R) EPC selected for hazard calculation. 

(2) Specify if subchronic. 

M 3.7E-07 WWdaY NA wWdw WA N/A _- 

M 8.4E-07 mcr4Nav 3.OE.04 wwday N/A N/A 2.6E-03 

M 2.3E-03 wWW 3.OE01 mwW% N/A N/A 7.8E-03 

M 1.7E-05 wWW 2.OE-02 WWW N/A NIA 6.4E.04 

M 4.4E-08 mwh$W 7.OE-05 fWWJw NIA NIA 6.3E-04 

1.2E-02 

M 4.0E-97 m3Wdav NA wWdw N/A NIA __ 

M 2.1E-97 nW@daY 1.2E-04 w&Wv N/A N/A 1.7E-03 

M 1.9E-05 wWW 4.5E-02 ms%VdaY WA N/A 4.3E-04 

M 1.4E-07 wWdw 8.OE-04 wWW N/A N/A 1.7E.04 

M 3.6E-10 mg(kglday l.iE-05 WW~au N/A N/A 3.5E-05 

2.3E-03 

Total Hazard Index Across All Exposure RouteslPathways 1.4E-92 



;I 
Exposure Point: Site 1 - lncineratw Landflit 

Receptor Populatii: Rec?eatiil Users 

ReceptorAge: Adoteswnts 

TABLE 7.7 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND. SOUTH CAROLINA 

Exposure 

Route 

Chemical 

of Potential 

Concam 

bgestion 

rwmal 

Benzo(a)pyrena Equivalents 

4,1-DDE 

4.C-DDT 

Atuminum 

AiltiiOtly 

Amsnii 

Cadml 

Iron 

Lead 

Manganese 

(r-1 
Banw(a)pyrene Equivatents 

4$-DDE 

4,4’-DDT 

Aluminum 

Antimony 

Arsenic 

Cadmium 

Iron 

Lead 

Manganese 

~ Medium 

I 

EPC 

Value 

~ 2.38 

4.4 

6474 

90.6 

11.5 

3.39 

147cQrl 

2605 

264 

0.414 

2.36 

4.4 

6474 

90.6 

11.5 

3.39 

147ooo 

2605 

264 

Route 

EPC 

Value 

0.414 

2.38 

4.4 

6474 

90.6 

11.5 

3.39 

147ooo 

2605 

264 

0.414 

236 

4.4 

6474 

90.6 

11.5 

3.39 

147ow 

2505 

264 

(I) Specify Medium-Specific(M) or Route-Specific (R) EPC selected for hazard calculation. 

(2) Spedy if suLxhonic. 

EPC 

Selected 

forHazard 

Cakulatbn (1 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

[Non-Cancar 

l.lE-07 

6.5E-07 

1.2E-06 

l.SE-03 

2.5E-06 

3.2E-06 

9.3E-07 

4.OE-02 

7.7E-04 

7.2E.05 

l.lE-07 

6.OE-oS 

9.2E-06 

1.4E-05 

1 .QE-O7 

7.2E-07 

7.1E-M) 

3.lE-04 

5.9E-06 

5.5E-07 

Intake 

(NonCancer) 

Unhs 

Total I 

RefWarW 

Dose G-9 
Referanca 

t concentrattt 

NA 

NA 

5.OE.04 

1.OE+oo 

4.oE-04 

3.OEM 

5.OE-04 

3.06-01 

NA 

2.oE-02 

N/A 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

N/A 

NIA 

NIA 

NA 

NA 

3.5E-04 

1 .OE-ol 

6.OE-U6 

1.2E04 

5.OE-w 

4.5E-02 

NA 

6.0E~Z-4 

NIA 

NIA 

WA 

NIA 

NIA 

N/A 

NIA 

NIA 

NIA 

NIA 

Lard Index TOSS All Exposure Rout 

- 

Reference Reference Ha7Zd Ha7Zd 

, c-tlon , c-tlon Quotient Quotient 

Units Units 

NIA NIA -a -a 

NIA NIA -- -- 

NIA NIA 2.4E-03 2.4E-03 

NIA NIA 1.6E-03 (j’ 1.6E-03 (j’ 

NIA NIA 5.2E-02 5.2E-02 

NIA NIA l.lE-02 l.lE-02 

NIA NIA 1 .QW3 1 .QW3 

NIA NIA 1.3EJJl I 1.3EJJl I 

NIA NIA -_ -_ 

NIA NIA 3.6E03 3.6E03 

2.2E-01 2.2E-01 

NIA NIA __ __ 

tUA tUA __ __ 

NIA NIA 2.6E-04 2.6E-04 

NfA NfA 1.4E-w 1.4E-w 

NIA NIA 2.4E-02 2.4E-02 

NIA NIA 5.QEo3 5.QEo3 

NIA NIA 1.4E-02 1.4E-02 

NIA NIA 6.6E-03 6.6E-03 

NIA NIA -- -- 

N/A N/A 6.QE-64 6.QE-64 

5.2E-02 5.2E-02 

es/Pathways & 2.7E-01 es/Pathways & 2.7E-01 



TABLE 7.6 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

11 
Exposure Point: Sfte 1 - fncinerator LandNt 

Receptor Age: Adolescents 

Hazard 1 Quotient 

Chemical Chemical Medium Medium Medium Route 

of Potentttl of Potentttl EPC EPC EPC EPC 

Concern Concern Value Value Units Value 

IMake 

[Non-Cancer) 

Untts 

ReferenCa 

Concentretlln 

Route 

EPC 

Units 

Reference 

:oncentraticr 

Units 

WA 

WA 

WA 

WA 

WA 

WA 

WA 

WA 

WA 

WA 

Pathways 

Exposure Exposure 

Route Route 

h?gastll h?gastll 

Dennal Dennal 

Benzo(a)pyrene Equivalents Benzo(a)pyrene Equivalents 

Arsenic Arsenic 

IrOn IrOn 

ManeamrSe ManeamrSe 
Thallium Thallium 

CTotal) CTotal) 
Benzo(a)pyrane Eqkvalents Benzo(a)pyrane Eqkvalents 

Arserk Arserk 

Iron Iron 

Manganese Manganese 

Thallium Thallium 

m-0 m-0 

362 362 

6.54 6.54 

24Q66 24Q66 

171 171 

0.454 0.454 

3.62 3.62 

6.54 6.54 

24DQQ 24DQQ 

171 171 

0.454 0.454 

EPC 

Saledad 

fw Hazard 

3alculatton (1: 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Reference RefamVlCa 

Dose (2) Dose Units 

NA 

3.OE-64 

3.OE-61 

2.OE-02 

7.OE-05 

mwT@day 

mglkglday 

WkIfdaY 

mr3Wdav 

WWdaY 

WA 

WA 

WA 

WA 

WA 

NA wWW WA 

1.2E.64 mdWdw WA 

4.5EQZ mgncddw WA 

8.OE.64 wWdw WA 

l.lE-Q5 mgncddw WA 

rla; zard Inden :AC rOS6 All E: osure Route 

Intake 

(Non-Cancer 

I .OE-06 

2x08 

6.6E-63 

4.7E-65 

1.2E-67 

l.OE-06 

5.4E.67 

5.OE-65 

3.6E-67 

Q.CiE-IO 

3.82 

8.64 

24QQtl 

171 

0.454 

3.82 

8.54 

24cCQ 

171 

0.454 

(1) 
(2) 

Specify Medium-Spactftt (M) or Route-Spectk (R) EPC selected for hazard calculation. 

Specify if subchronic. 



TABLE 7.9 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: CurrenvFuture 

site 1 - lnctnerator Landfill 

EXpOSUlB 

Route 

Ctramlcal Medium Medium Route 

of Potential EPC WC EPC 

COllWKl Value Units Value 

lngestlon Benzo(a)pyrena Equivalents 

Bii(2ethylhaxyl)pMhalate 

Diberwfuran 

Pentadtbrcphenol 

o.wO7 

58 

10 

110 

13435 

13.9 

15600 

77.5 

101 

36.1 

0.0007 

56 

10 

110 

13435 

13.9 

‘ISOU 

77.5 

101 

36.1 

Atuminum 

Arsenic 

d 

Iron 

Lead 

Manganese 
Vanadium 

era 
Darmal Benzc(a)pyrena Equivalents 

Bis(2-ethylhexyt)phthalate 

Diberuofuran 

Pantachtorcphan0l 

Alunllnum 

Arsenll 

Iron 

Lead 

Manganese 

VanadiUIll 

(Tota 

omO7 

56 

10 

110 

13435 

13.9 

I!%00 

77.5 

101 

36.1 

0.0007 

56 

10 

110 

13435 

13.9 

15600 

77.5 

101 

36.1 

(I) Spacity Madium-SpactfK: (M) or Route-Spectfic (R) EPC selected for hazard calculation. 

(2) Specify if subctvonic. 

EPC 

S&Cted 

fa Hazard 

:alculation (1 

Intake 

(Non-Canwr 

M 5.OE-11 

M 4.OE-66 

M 7.1E-67 

M 7.8E-66 

M 9.6E-04 

M 9.9E-07 

M l.lE-03 

M 5.5E-06 

M 7.2E-08 

M 2.6E-06 

M 3.8E-09 

M 3.5E-03 

M 4.8E-05 

M 4.3E-03 

M 3.7E-04 

M 3.8E-07 

M 4.2E-04 

M 2.1E-cs 

M 2.7E-05 

M 9.8E-67 

Reference 

Dose (2) 

NA 

2.OE-02 

4.OE-03 

3.OE-02 

l.OE+OQ 

3.OE-04 

3.OE-01 

NA 

2.OE-02 

7.OE-03 

NA 

3.6E-03 

4.OE-03 

3.OE-02 

1 .OE01 

1.2E-04 

4.5E-62 

NA 

8.OE-cH 

7.OE-05 

zard Index 

WA 

WA 

WA 

WA 

WA 

WA 

WA 

WA 

WA 

WA 

WA 

WA 

WA 

WA 

WA 

WA 

WA 

WA 

WA 

WA 

sure Route 

Units 
I 

NIA -_ 

WA 2.OE-W 

WA 1.8E54 

WA 2.6E-64’: 

WA’ Q.SE6.4, 

WA 3.3E-Q3 

WA 3.7E-y 
WA -- 

WA 3.8E-04~ 

‘WA 3.7lx4 

9.3E.03 

WA __ 

WA 9.3EW 

WA 1.2E-Q2 

WA 1.4E-61 

WA 3.7E-63 

WA 3.1E.63 

WA 9.4E.63 

NIA __ 

WA 3.4E-Q3 

NIA 

Pathways 

1.4E-02 

l.lE+W 

l.lEUXJ 



TABLE 7.10 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Current/Future 

Site 1 - Incinerator Landfill 

Receptor Population: Recreational Users 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

COIlCam Value 

Medium 

EPC 

Unks 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Intake Intake Reference Referenca Reference Reference Hazard 

Selected (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concantratlln Concentration Quotiint 

for Hazard Unks Units 

Catculatkm (1) 

lg%stii Benzo(a)pyrene Equivalents 0.414 meb 0.414 

4,4-DDE 2.36 mm 2.38 

4,4’-DDT 4.4 wW 4.4 

Aluminum 6474 msY% 6474 

AtltiiOily 96.6 wk3 90.6 

Arsenic 11.5 w%t 11.5 

Cadmium 3.39 mo&t 3.39 

IKIn 147ooo w&4 147999 

Lead 2805 wk3 2805 

ManQanasa 264 mgncg 264 

(Total) 

ermal Benzo(a)pyrane Equivalents 0.414 mgncg 0.414 

4,4*-DDE 2.36 mplka 2.38 

4,4-DDT 4.4 mgncg 4.4 

Aluminum 6474 m&t 8474 

Allliiy 90.6 wM 90.6 

Arsenic 11.5 w% 11.5 

Cadmium 3.39 ms/ke 3.39 

Iron 147OcC mgncg 147099 

Lead 2805 mslk9 2805 

Manganese 264 mgncg 264 

(Total) 

(1) Specirv Medium-Specific (M) or Route-Specific(R) EPC selected for hazard calculation. 

M 7.3E-08 mglkglday NA Wkddw WA WA _- 

M 4.2E-97 mglkOlday NA WWW WA WA __ 

M 7.7E-07 wWW 5.OE-04 mdkddav WA WA 1.5E-03 

M l.lE-03 w4Wday l.OE+OO mWdsy WA WA 1.1&03 

M 1.6E-95 wWday 4.6E-94 mencddw WA WA 4.0E-92 

M 2.0E-66 wWW 3.OE-04 mdkddw NIA WA 6.8E63 

M 8.OE-07 m9Wdsy 5.OE-04 mwWW WA WA 1.2E63 

M 2.6E-02 wWdaY 3.05-01 WWday WA WA 8.6E-02 

M 4.9E-04 wWday NA wwday WA WA __ 

M 4.6E-05 wWw 2.OE-02 mdkdday WA WA 2.3Eo3 

1.4E-01 

M l.iE-07 mencgldav NA mdkddw WA WA __ 

M 4.8E08 WWdaY NA wWW WA WA -- 

M 8.8E-08 mwWday 3.5E-04 wW& WA WA 2.5E.64 

M 1.3E-05 WWW 1 .OE.Ol wWday WA WA 1.3E-04 

M 1.8E-97 w%dW 8.6E-66 wk+w WA WA 2.3E-92 

M 69E-07 wWdw 1.2E-04 m!3fkddaY WA WA 5.6E-03 

M 6.8E-98 wWW 5.OE-06 mtWW N/A WA 1.4E-02 

M 3.OE-04 mencerday 4.5E-02 mVWW WA NIA 6.6E63 

M 5.6E-06 mwWb NA WWJw WA NIA __ 

M 5.3E-07 wWdav 8.OE-04 mwMtW N/A NIA 6.6E-w 

5.OE-02 

Total Hazard Index Across All Exposure Routes/Pathways 1.9E.01 

(2) spdfy il suhchronlc. 





TABLE 7.12 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Site 1 - lncinarator Landfill 

Receptor Populatii: Racraatiial Users 

Raceptor Age: Adun 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

COilCWl Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Intake Intake Reference Reference Rafaranca Reference Hazard 

Selactad (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concantration Concentration Quotient 

for Hazard Units uniis 

Calculation (1) 

gestll Banzo(a)pyrena Equtvatants o.OcQ7 W- o.c037 ugn M 3.2E-11 m9WW NA wW* NIA WA _- 

Bis(2-athyibxyl)phthalata 56 w- 56 W M 2.6E-06 WWdaY 2.OE-02 mtW% WA WA 1.3E-04 

Diin 10 w- IO usn M 4.8E-07 m&N-w 4.OE-03 mglkgl~y WA WA i.lE-04 

Pantactttmcphenol 110 W- 110 USn M 5.OE-06 rwWda!J 3.OE-02 wWfJay N/A WA 1.7E-04 

Aluminum 13435 w 13435 W- M 6.2E-04 m@JW~av 1 .OE+oo m9Wdw WA NIA 6.2E-04 

Arsenic 13.9 w. 13.9 w M 6.4E-07 w%WaY 3.OE.04 WWW WA WA 2.IE-03 

Iml IS00 w- 15600 UN- M 7.lE-04 w&aW 3.OE-01 mancardw WA WA 2.4E-03 

Lead 77.5 w 77.5 w M 3.5E-06 mWdaY NA m&Nay WA WA -_ 

Manganese 101 w 101 uen M 4.6E-06 mwWW 2.OEiI2 WWday NIA WA 2.8-04 

Vanadium 36.1 ti 36.1 W M 1.7E-06 mgkglday .7.OE-O3 fwWJw N/A WA 2.4E-04 

(Total) 6.0033 

armal Banzo(a)pyrana Equivalents 0.6w7 w. 0.0307 u& M 3.7E-09 wWW NA mglkglday WA N/A -_ 

Bis(2-atttyfhaxyl)phthalata 56 w- 56 UN- M 3.4E-03 mWday 3.6E-03 m@Wdw WA NIA 6.9E.01 

Dibanzofuran 10 usn 10 UgR M 4.6~65 wWW 4.OE-03 m9kzW WA WA l.lE-02 

Pentachlorophanol 110 W 110 W- M 4.1E.03 w%WY 3.OE-02 wWW WA WA 1.4E-01 

Aluminum 13435 w- 13-435 w M 3.5E-04 m%‘WW 1 .OE-Ol mWdav NIA NIA 3.5E-03 

Arsenic 13.9 w 13.9 UM- M 3.6E-07 wWdw 1.2E-04 mwWdw WA WA 2.9E03 

#REFl #REF! oen WREF! uen M #REF! wWday XREF! WWW NIA WA __ 

Iro+l lE600 w 156DO W M 4.1E-04 wVWW 4.5E-02 mdW% NIA WA Q.OE-03 

Lead 77.5 w- 77.5 W M 2.OE-06 wWW NA mgncerdav WA WA .- 

Manganese 101 uen 101 UgR 111 2.6E.66 WWW 8.OE-04 wWW N/A WA 3.3E-03 

Vanadium 36.1 w 36.1 @- M 9.4E-07 mdk$-Jay 7.OE-05 WWday NIA WA 1.3E-02 

(Total) l.lE+OiI 
T-a-8 u ^-^r -I ,..,a^.. A---r.. All C”..,u3,.rs Pr.,*,ar,D!dn..r\r~ . lCLn.7 

(I) Specify Medium-Specific(M) or Route-Spar%(R) EPC selected for hazard calculation. 



/ 

TABLE 7.13 
CALCULATION OF NON-CANCER HAEARDS 

REASONABLE MAXIMUM EXPOSURE - MAXIMUM CONCENTRATIONS 
MCAS CHERRY POINT, NORTH CAROLINA 

lScenarto Timeframe: CunenMuture 1 

Madfum 
EPC 

Value 
I I Expostlra Chemical 

Route of Potential 
Route Route 
EPC EPC 

Value Units 

7.20 
6.98 
43.7 
1278 
0.612 
7826 
3.80 
46.3 

0.451 

EPC 
S&&d 

for Hazard 
Calculation (1) 

Intake 
(Non-Cancer) 

5.4E-03 
5.1E-63 
3.2E-02 
9.4E-61 
4.5E-64 
5.2E+Dtl 
2.8E-63 
3.4E-62 
3.3fz-64 

Intake 
(Non-Cancer) 

units 

Refarence 
Dose (2) 

WWdaY 2.6E-02 

wk#W 4.8E-93 
WWW 3.0E-62 

WW~Y l.fJEt66 
wWW 3.9E-64 
m@VdaY 3.DE-81 

WW-W NA 

WWW 2.4E-02 
maWda!f 2.6E-62 

Reference Reference 
Dosa Units Concentration 

WWJay WA 

wWJw WA 
Wgrday WA 
WWdaY WA 

=wWW WA 

WWdaY N/A 
WWdaY WA 
wWJw N/A 
WWW WA 

iazard Index ross All Exposul 

Reference 
COllCWt~tiW 

unils 

WA 
WA 
N/A 
N/A 
N/A 
WA 
WA 
N/A 
N/A 

cutes/Pathways 

Hazard 

I I Concern 

I 

Ingestkm lBts(2-Ethythexyhfrhthalate 
Dibenzofuran 
Pentadrlorophend 
Aluminum 
Arsenic 
Iron 
Lead 
Manganese 
Mercury 

7.28 
6.96 
43.7 
1276 

0.612 
7626 
3.66 
46.3 

0.451 

Tot 

2.7E-61 
1.3E+66 
l.lEt68 
9.4E-61 
1.5Et8fJ 
1.7Et61 

_- 

1.4Euw 
1.7E+J2 
2.4Et61 
2&+81 

(1) Medium-Specific (M) EPC se&ted for hazard calwlation. 
(2) Chronic. 

5/25/01 



TABLE 7.14 
CALCULATION OF NON-CANCER HAZARDS 

SITE-SPECIFIC EXPOSURE ASSUMPTIONS - MAXIMUM CONCENTRATIONS 
MCAS CHERRY POINT, NORTH CAROLINA 

Exposure Medium: FimisWShellfish 

Receptor Population: Adufl Recreatfonat Users 

Intake 
(Non-Cancer) 

Intake 
(Non-Cancer) 

Units 

Hazard 
Quotient 

9.3E-02 
4.4E-01 
3.7E-01 
3.3E-01 
5.2E-01 
6.OEtM) 

-- 
4.9E-01 
5.8E-03 
6.2EtOO 
8.2E+69 

Reference Reference Reference 
Dose (2) Dose Unks 

2.OE-02 
4.OE-03 
3.0&02 
1 .OE+oO 
3.05-04 
3.OE-01 

NA 
2.4E-02 
2.OE-02 

Tol 

EPC 
Selected 

for Haxard 
Calculation (1) 

Route 
EPC 
Untts 

Medium 
EPC 
units 

Route 
EPC 
Value 

menC9 7.28 

me/kg 6.90 

WJW 43.7 

wW 1276 

mance 0.612 

msncrr 7020 

mfl9 3.66 

mg/kg 46.3 

*9 0.451 

Exposure 
Route 

Chemical 
ol Potential 

Concern 

Medium 
EPC 
Value Units 

WA 
NIA 
WA 
NIA 
WA 
WA 
WA 
WA 
WA 

~bute.sPathwafl 

WA 
WA 
WA 
WA 
WA 
WA 
WA 
WA 
WA 

‘ass All Exposur 

wWdaY 
msncsldav 
wWday 
wWW 
fwW& 
w%MaY 
mwWdaY 
WWdaY 
msncaldw 

1 .QE-O3 
1.6E-03 
l.lE.02 
3.3E-01 
1.6E-04 
1.6EtO9 
9.7E-04 
1.2E-02 
1.2E-04 

Ingestion S&(2-Ethythexybphthalate 7.26 
Dibenzofuran 6.90 
Pentachlorophend 43.7 

I II (1) Medium-Specific (M) EPC selected for hazard calwlation. 
1 (2) Chronic. 



TABLE 7.15 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE - AVERAGE CONCENTRATIONS 
MCAS CHERRY POINT, NORTH CAROLINA 

Exposure Medium: FinfWShellfish 

Receptor Population: Adult Recreational Users 

Exposure 
Route 

Chemical 
01 Potential 

Concern 

Medium 
EPC 
Value 

Ingestion Bis(2-Ethyfhexyhphthatate 1.79 
Dibenzofuran 3.97 
Pentadrtorophenol 13.9 
Aluminum 414 
Arsenic 0.130 
Iron 1619 
Lead 0.69 
Manganese 22.9 
Mercury 0.244 

(Tota 

h (1) Medium-Spedfic (M) EPC selected for hazard calculation. 
(2) Chrontc. 

Route 
EPC 

Value 

1.79 
3.97 
13.9 
414 

0.130 
1619 
0.69 
22.9 

0.244 

Route 
EPC 
Units 

EPC 
Selected 

for Hazard 
Calculation (1) 

Intake 
(Non-Cancer) 

R 1.3E-93 
R 2.98-03 
R 1 .OE-o2 
R 3.lE-01 
R. 9.6505 
R 1.2E+00 
R 6.6E-94 
R 1.7E-92 
R 1.6E-94 

Dose (2) 

2.OE-M 
4.OE-03 
39E-92 
1.6EtGI 
3.9E-94 
3.OE-01 

NA 
2.4E-92 
2.rJEo2 

Tot; 

Reference 
Dose Units 

tazard lndax 

Reference 
Concentration 

~8s All Expow 

Reference 
Ccncentraticn 

units 

wteslpathways 

Hazard 
Ouotlent 

6.6E-92 
7.3E-01 
3.4591 
3.1E-91 
3.2E-01 
4BE+Gl 

_- 

7.lE-91 
9.9E-93 
6.5E+l-N 
6SE+Gl 



TABLE 7.16 
CALCUlATlON OF NON-CANCER HAZARDS 

SITE-SPECIFIC EXPOSURE ASSUMPTIONS - AVERAGE CONCENTRATIONS 
MCAS CHERRY POINT, NORTH CAROLINA 

Scenano Timeframe: Current/Future 

Exposure Medium: Finfish!Sheltfish 

Receptor Population: Adult Recreational Users 

I 
Ingestion Bis(2-Ethylhexyt)phthalate 1.79 

Dibanzofuran 3.97 
Pentachlorophenol 13.9 

414 
0.130 
1619 
0.69 
22.9 
0.244 

Exposure 
Rwte 

Chemical Medium 
of Potential EPC 

Concern Value 

TV 
(1) Medium-Specific (M) EPC selected for hazard calculation. 
(2) Chronic. 

1 

Route Route 
EPC EPC 
Value Units 

1.79 
3.97 
13.9 
414 

0.130 
1619 
0.69 
22.9 

0.244 

EPC 
Selected 

for Hazard 
Calculation (1) 

Intake 
(Non-Cancer) 

R 4.6E-64 
R 1 .OE-B3 
R 3.6E-93 
R l.lE-01 
R 3.3E-95 
R 4.1E-91 
R 2.3E-94 
R 5.9E-93 
R 6.2E-05 

Reference 
Dose (2) 

2.OE-02 
4.OE-93 
3.W02 
1 .OE+oo 
3.OE-94 
3.9E-91 

NA 
2.4E-92 
2.9E-62 

Relerance 
Dose Units 

Reference 
Concentration 

Units 

N/A N/A 
N/A N/A 
N/A N/A 
WA N/A 
N/A N/A 
NIA N/A 
N/A N/A 
N/A N/A 

Hazard 
Quotient 

2.3E-02 
2.5E-01 
1.2E-01 
l.lE-91 
l.lE-91 
1.4E+W 

_- 
2.4E-91 
3.1E-93 
2.2E+W 
2.2EiG.l 



TABLE 7.17 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Site 1 - Incinerator Landfill 

Reference Reference 

DosJs (2) Dose units 
Reference Hazard 

OUOHeot 

chemical Medium Medium Route 

ol Potential EPC EPC EPC 

Concern Value Unite value 

Exposure 

Route 

ingestion 

. 

Demlal 

Benzo(a)pyrme Equivalents 

4,4-DDE 

4,4’-DDT 
Aluminum 

Antimony 
Arsenic 

Cadmium 

;.d 

MallgaWS0 
(Total) 

Senzo(a)pyrene Equivalents 

4,4’-DDE 

IA’-DDT 

Alutinum 

Antimony 

Areenk 

Cedmium 

Iroil 

Lead 

ManQanese 

(Total) 

0.414 

2.36 

4.4 
6474 * 

90.6 
11.5 

3.39 

147OuO 

2605 

264 

0.414 

2.36 

4.4 

6474 

90.6 

11.5 

3.39 

147000 

2805 

264 

0.414 

2.36 
4.4 

6474 

90.6 

11.5 

3.39 

147wo 

2605 

264 

0.414 

2.36 
4.4 

6474 

90.6 
11.5 

3.39 

147ooo 

2695 

264 

(1) Sp&fy Medium-Specific (M) or Route-Specifk (A) EPC selected for hazard calculation. 

EPC 

Selected 

for Hazard 

;akulation (1 

M 

M 
M 

M 

M 

M 

M 

M 

M 
M 

M 

M 

M 
M 

M 

M 
M 

M 

M 

M 

Intake 

Non-Cancer 

5.3E-06 

3.OE-05 

5.6E-05 
6.3802 

1.2E-03 

1.5E-04 

4.3E-05 

1 x+00 

3.6E-02 

3.4E-03 

1.4E-06 

6.lE-07 

l.lE-06 

1.7E-04 

2.3E-06 

6.6806 

6.7E-07 

3.6E-03 

7.2E-05 

6.6E-06 

Reference 

Zowentration 

Units 

N/A 

N/A 

N/A 
N/A 

NIA 

N/A 

IWA 

N/A 

N/A 

N/A 

N/A 

N/A 
N/A 

N/A 

N/A 

N/A 

N/A 

N!A 

WA 

N/A 

Dathways 

NA mancs’dav 
NA montwdav 

5.OE-04 m4WdaY 
1.OE+OO WWJaY 
4.OE-04 mUWdaY 
3.OE-04 manCo’daY 
5.OE-04 wWdw 
3.0s01 tIwWdaY 

NA maWdaY 
2.OE-02 muWdaY 

NA 

NA 

3.5~~04 

l.OE-01 

6.0~~06 

1.2E-04 

5.OE-06 

4.56-02 

NA 

B.OE-04 

zard Index 

WA 

N/A 
WA 

N/A 

NIA 

N/A 
N/A 

N/A 

N/A 
N/A 

__ 
.- 

l.lE-01 

6.3802 

2.9EtO6 

4.9E-01 
6.7E-02 

6.3Et01I 
__ 

1.7E-01 

l.OE+Ol 
. . 
__ 

3.2E-03 

1.7E-03 

2.9E-01 

7.2E-02 

1.7E-01 

6.4E-02 
__ 

6.4E-03 

6.3D01 
l.lE+Ol 

NIA 

WA 

WA 
N/A 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

bsure Rout 

(2) Spedfy Ii subchronic. 

5/25/O 1 



TABLE 7.16 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Site 1 - lndnemtor Landfill 

Receptor Population: Child Residents 

ol Potential 

Medium 

EFC 

Value 

3.62 

6.54 

24000 
171 

0.454 

3.62 wW 
6.54 menca 

24OW WN 

171 w&i 
0.464 mancg 

Arsenic 

IrOn 
Manganese 

Thallium 

(Tots 

Demlal Benzo(a)Wrene Equivalents 3.02 

Al-SelltC 6.54 

Iron 24OOfl 

Manganese 171 

Thatlium 0.464 

Crota 
. 

(I) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

EPC fntake 

-T- Selected (Non-Cancer) 

for Hazard 

:alculation (1) 

(2) Specify If subchronic. 

Route 

EPC 

ValUe 

Route 

EPC 

Unite 

Intake 

(Non-Cancer) 

Units 

nwwday 

Total uard Inde) 

Reference 

cm3 (2) 

NA 

3.OE-04 

3.OE-01 

2.OE-02 

7.OE-05 

NA 

1.2E-04 
4.5E-02 

&OE-04 

l.lE-05 

Reference 

:oncentratio+ 

sure Rod 

Reference 

:oncentration 

Units 

N/A 

N/A 

MIA 
N/A 

N/A 

Pathways 

Hazard 

Quotient 

_. 

4.7E-02 

1.3E-01 

1.4E-02 

l.lE-02 

2.OE-01 
__ 

6.OE-03 

1.5~~03 
6.lE-04 

1.2~~04 

6.2E-03 

2.lE-01 



TABLE 7.19 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

3 
Exposure Point: Site 1 - Incinerator landtill 

Receptor Atge: child 

ExposlU9 

Route 

Chemical 

Of Potential 

Concern 

Medium 

EPC 

Value 

Medium Route 

EPC EPC 

Units VhC3 

Leon 

emal 

Benzo(a)pymne Equivalents 

Bis(2ethyfhexyl)phthatate 

Dibenzofuran 

PerWZhlamphenol 

Atutnfnum 

Alsenii 

Iron 

Lead 

Manganese 

&wry 
Vanadium 

(Total) 

Benzo(a)pyrene Equivatents 

Bis(2-ethyfhexyl)phthafate 

Dibensofuran 

Pentachlorophenol 

AJumfnum 

Arsenic 

Iron 

Lead 

Manganese 

Memry 

Vanadium 
(Total) 

0.0097 W- 0.0007 

56 u!S 56 

10 w 10 

110 ugn 110 
13435 uon. 13435 
13.9 w 13.9 

15600 UglL 15690 

77.5 uon 77.5 

101 w 101 

0.12 Udl 0.12 

36.1 @Jg/L 36.1 

0.0097 UIYJ. 0.0097 

56 W 56 

10 us/L 10 

110 W- 110 

13435 WA 13435 

13.9 uf& 13.9 

15600 w- 15606 

77.5 W 77.5 

101 W- 101 

0.12 Udl 0.12 

36.1 UgR. 36.1 

(I) Specify Medium-Specifkc (M) or Route-Specffic (A) EPC selected for hazard calculation. 

EPC 

Selected 

for Hazard 

%kxlation (I 

M 

M 

M 

M 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

Non-Cancer) 

ISE-10 

1.2E-05 

2.1~~06 

2.4E-05 

2.9E-03 

3.0~~06 

3.3E-03 

1.7E-05 

2.2E-05 

2.6E06 

7.7E-06 

6.OE-09 

5.5E-03 

7.5E-05 

6.7E-03 
5.7E-04 

5.9E-07 

6.7~.04 

3.3E-06 

4.3E-06 

5.lE-09 

1.5E-06 

Intake 

(Non-Cancer 

Units 

Reference 

Dose (2) 

NA 

2.OE-02 

4.OE-03 

3X-02 

1 .OE+OO 

3.OE-04 

3.OE-01 

NA 

2.OE-02 

l.OE-04 

7.OE03 

NA 

3.6E-03 

4.OE-03 

3.OE-02 

l.OE-01 

1.2E-04 

4.5E02 

NA 

6.OE-04 

9OE-05 

7.OE05 

ard Index 

Reference 

Dose Units 

Reference 

Zmwentratior 

Units 

Reference 

bncentration 
Hazard 

Quotient 

__ 

6.OE-04 

5.3804 

7.6~.04 

2.9E-03 

9.9E-03 

1.1~~02 
-. 

l.lE-03 

2.6~~04 

l.lE-03 

2.6E-02 
_- 

1.5E+OO 

1.9E-02 

‘2.2E-01 

5.7E-03 

4.6E-03 

1 SE-02 
__ 

5.4E-03 

5.7E-05 

2.2E-02 

1.7EtOO 

1.6EtOO 

N/A 

N/A 

fVA 

N/A 

NIA 

WA 

N/A 

N/A 

N/A 

N/A 

N/A 

WA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
N/A 

N/A 

WA 

N/A N/A 

N/A N/A 

NIA N/A 

NIA N/A 

N/A N/A 

NIA N/A 
WA N/A 

N/A tVA 

N/A NIA 

N/A N/A 

N/A N/A 

sure Routt ‘athways Total 

(2) Specify If s&chronic. 

5125101 



TABLE 7.20 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

~1, 
Exposure Point: Site 1 - Incinerator Landfil 

Exposure 
Route 

chemical 

of Potential 

Concern 

Medium MediWIl 

EPC EPC 

ValUe Unfts 

Route 

EPC 
Velue 

Route 
EPC 

unils 

EPC Intake Intake Reference Reference Reference Reference Hazard 

S&CWd (Non-Cancer) (Non-Cancer) Do= 6-3 Dose Units Concentration Concentration Quotient 

for Hazard Units Units 

Cafculation (1) 

Benzo(a)pyrene Equivalents 

4,4*-DDE 

4.4’-DDT 

Afumfnum 

Antimony 

Arsenic 
Cadmium 

Iroll 

Lead 
MC+llgallC3Se 

(Total) 
Benzo(a)pyrene Equivalents 

4.4-DDE 

4,4’-DDT 

Afum’num 

AlltilllOlly 

Arsenic 

Cadmium 

Iroll 

Lead 

Manganese 

(Tdal) 

0.414 msnca 
2.38 wh 
4.4 m&l 

6474 mence 
90.6 wwl 
11.5 MQ 
3.39 ww 

147000 ww 
2865 monco 
264 manta 

0.414 wvW 
2.38 mdkg 
4.4 mancg 

6474 mw@ 
90.6 msnca 
11.5 wh 
3.39 ms% 

147wO wlkl 
2805 mcml 
264 w% 

0.414 mm 
2.38 wW 
4.4 mMd 

6474 mw% 
99.6 manes 
11.5 mslke 
3.39 milk-l 

147090 mgncs 
2865 mm 
264 mu& 

0.414 mgncg 
2.38 wW 
4.4 mance 

6474 msnCs 
90.6 mgncg 
11.5 mgnca 
3.39 mww 

147wJ mdka 
2805 mwQ 
264 wm 

M 5.7E-07 wWdw NA mg/kg’daY fVA NIA ._ 

M 3.3E-06 m!=tMWw NA mencs’day NIA N/A _- 

M 6.OE-06 m%WdaY 5.0~~04 mwwdau N/A N/A 1.2E.02 

M 6.9~~03 wWdw 1 .OE+O9 mwWdaday N/A N/A 8.9E.03 

M 1.2E.04 wWW 4.OE-04 msnCWw NIA N/A 3.lE.01 

M 1.6E-05 mwWday 3.OE-04 WWdY N/A N/A 5.3E-02 

M 4.6806 wWdaY 5.0~~04 mwWW N/A N/A 9.3003 

M 2.OE-01 mglkgldw 3.OE-01 wvWW N/A N/A 6.7E-01 

M 3.8E-03 wWdw NA m3wfv w N/A -- 

M 3.6E-04 rwWday 2.OE-02 mglkgday N/A N/A 1.8E02 

l.lE+oo 

M 2.9E-07 WWdaY NA manCa’daY fVA NIA ._ 

M 1.3E-07 wWdw NA twWaY N/A N/A -_ 

M 2.4807 wWW 3.5E-04 WYW’day N/A N/A 6.9E-04 

M 3.5E-05 moWdaY l.OE-01 monCa’daY N/A N/A 3.58-04 

M 5.OE-07 WWW 8.OE-06 mwWW fVA N/A .6.2802 

M 1.9E-06 WWdaY 1.2E-04 wwW fVA N/A 1.5E-02 

M 1.9E-07 mYWday 5.OE-06 wWW N/A N/A 3.76-02 

M 8.OE-04 mUWday 4.5E-02 wWdw N/A N/A 1.8E-02 

M 1.5E-05 WWdav NA mYW(W N/A WA -. 

M 1.4E-06 wW#daY 8.OE.04 m@ddaY N/A WA 1.8E-03 

1.3E-01 
T-I-I u^-..“ri ,..-I .̂- A”-*.... AI, Cu..rr* *.,. ~,..~as/LL-.*k....B*rs l mc .M ,“lal rlaLCl,U ,,,“1~ Pw,“aa a-u, L*puJ”” ll”“lrD,r OWI..CL)Ic. , l.LLW 

(I) Specify Medium-Specific (54) or Route-Spscfffc (R) EF’C selected for hazard calculation. 

(2) Specify If subchrcnic. 



Site 1 - Incinerator Landfil 

TABLE 7.21 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Chemical Medium 

of Potentiat EPC 

Concern V&M 

Medium 

EPC 

Units 

Route 

EPC 

ValW 

Route 

EPC 

Units 

EPC Intake Intake Reference Reference Reference Reference Hazard 

Selected (Non-Cancer) (NonCancer) Doss (2) Dose Units Ccncentraticn Concentration Quotient 

for Hazard Units Units 

Calculation (1) 

lQWtiC+l 

wmal 

Senro(a)pyrene Equfvalenta 
At&f 

Iron 

Manganese 

Thallium 

(TOM) 

Benzo(a)pyrene Equivalents 

Arsentc 
Iron 

Man6atmse 

Thallium 

(Total) 

3.82 menC0 3.62 

a.54 w&o a.54 

24000 WQ 24006 

171 MO 171 

0.464 mtio 0.454 

3.62 MO 3.62 

a.54 MO 6.54 

24060 wk3 24000 

171 MO 171 

0.454 m@o 0.464 

M 6.7E-07 msncsldav NA moWday NIA N/A __ 

M 1.5E-06 mancs/daY 3.OE-04 WWdaY N/A N/A 5.0~~03 

M 4.2E-03 WWW 3.OE-01 wWW N/A N/A 1.4E-02 

M 3.OE-05 wvWdaY Z.OE-02 wWdaY N/A N/A 1 SE-03 

M 6.OE-06 WRVdaY 7.OE-05 wWdaY N/A N/A l.lE-63 

2.2E-62 

M 3.5E-07 mencglday NA menC!a@w N/A N/A __ 

M 1.6E-07 wWW 1.2E-64 wkW N/A NIA 1.5E-03 

M 1.7E-05 m’Wdw 4.5E-02 WWhY WA N/A 3.7E-04 

M 1.2E-07 mgrkerdav E.OE-04 WWW N/A NIA 1.5E-04 

M 3.2E-10 WWW l.lE-05 wWW N/A N/A 3.OE-05 
2.OE-03 

- . - - 
TOM Hazard lRCJt?X Across All EXpOSUK? ROt&~athWa~ 1 2.4E-02 

(1) Specify Medium-Spwifii (M) or Route-Specific (R) EPC selected for h’azard calculation. 

(2) Specify if subchronic. 

5/25/O I 



TABLE722 

Site 1 - Incinerator Landfil 

Receptor Population: Aduk Residents 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern value 

lgestlon Senzo(a)pyrene Equivalents 

S&.(2-ethythexyl)phthatate 
Dtbenzofuran 

Pentachlorophenoi 

Aluminum 

Arsenic 

Iron 

Lead 

* Manganese 

Mercury 

Vanadium 

(Total 

lemlal Senzo(a)pyrene Equivalents 

Eis(2-ethylhexyl)phthalate 

Dtbenzofuran 

Peirtachlorophend 

Aluminum 

Anenic 

iron 

Lead 

Manganese 

MWCUW 

Vanadium 

(Total 

0.0007 

56 

10 

110 

13435 
13.9 

15600 
77.5 

101 

0.12 

36.1 

0.0007 

56.0 

10.0 

110 

13435 

13.9 

15600 
77.5 

101 

0.120 

36.1 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Route 

EPC 

value 

0.0007 

56 

IO 
110 

13435 

13.9 

15600 
77.5, 

101 

0.12 

36.1 

0.0007 

56.0 

10.0 
110 

13435 

13.9 

15600 

77.5 

101 

0.120 

36.1 

(1) Spe~ity Medium-Specktic (M) or Route-Specific (R) EPC selected for hazard calculation. 
(2) Specify it s&chronic. 

EPC 

selected 

for Hazard 

:alculation (1 

M 

M 

M 

M 

M 

M 

M 

M 

M 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Non-Caner 

3.2E-11 

2.6E-06 

4.6&07 

5.OE-06 
6.2E-04 

6.4E-07 

7.lE-04 

3.5E-06 

4.6E-06 

5.5E-OQ 

1.7E-06 

3.7E-OQ 

3.4s03 

4.6E-06 

4.1E-03 

3.5E-04 

3.6E-07 

4.lE-04 

2.OE-06 

2.6E-06 

3.lE-OQ 

9.4E-07 

Reference 

Do= (2) 

NA 

2.OE-02 

4.OE-03 

3.0&02 

1 .OE+OO 

3.OE-04 

3.OE-01 

NA 

2.OE-02 

1 .OE-04 

7.0&03 

NA 

3.6603 

4.OE-03 

3.OE-02 

l.OE-01 

1.2E-04 

4.5E-02 

NA 

6.OE-04 

Q.OE-05 

7.OE-05 

zard Index 

>ncentratiw 

N/A 

N/A 

N/A 

N/A 

N/A 

WA 

NIA 
N/A 

WA 

NIA 
N/A 

NIA 

NIA 

N/A 

N/A 

N/A 

NIA 

N/A 

NIA 

N/A 

NIA 

NIA 

Reference 

btcentration 

Units 

Hazard 

ouotient 

N/A __ 

N/A 1.3E-04 

N/A l.lE-04 

NIA 1.7E-04 

NIA 6.2E-04 

N/A 2.lE-03 

N/A 2.4E-03 

NIA __ 

WA 2.3E-04 

NIA 5.5E-05 



~1 
Receptor Population: Construction Workers 

TABLE 6.1 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

GtfXMl~ 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Untts 

Routa 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Catculaticn (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope Cancer Slope Cancer 

Factor Factor Units Risk 

rgestion 

emral 

Benzo(a)pyrene Equivalents 

4,4’-DDE 

4.4’~DDT 

Aluminum 

Antimony 

Arsanlc 

Cadmium 

IrOn 

Lead 

Manganese 

(TOW 
Benzo(a)pyrene Equivalents 

44-DDE 

4.4’~DDT 

Aluminum 

Antimony 

Arsenic 

Cadmium 

Iron 

Lead 

Manganese 

(T-1) 

0.414 mg/kg 
2.38 ma5 
4.4 m&i 

8474 mencg 
80.8 mcllka 
11.5 msnC9 
3.39 m5 

147000 m9M 
2805 mN9 
284 ma/ks 

0.414 m95 
2.38 ww 
4.4 mg/ke 

8474 me/ka 
90.6 mUk4 
11.5 msncs 
3.39 mg/ka 

147000 me/kg 
2805 mgnc9 
284 m@s 

0.414 mgncs 
2.38 wkt 
4.4 w&a 

8474 w&i 
90.8 m9b 
11.5 ma/kg 
3.39 menca 

147ooo mNk3 
2805 m&3 

284 maM 

0.414 me/ks 
2.38 msh 
4.4 Wb 

8474 m9M 
90.8 mgntg 
11.5 mglkg 
3.39 m9M 

147000 wh 
2805 me9 
264 me&s 

M I .4E-08 mg&#day 7.3E+OO OWWW -’ 1 .gE-07 
M 8.OE-08 wWdaY 3.4E-01 OWWday) -I 2.7E-08 
M 1.5E-07 mNeldav 3.4E-01 OWWW -I S.OE-08 
M 2.2E-04 WkVdaY NA OwWdaY) -I NM 
,M 3.0~~08 msncolday NA OwWday) -I N/A 
M 3.9E-07 WWdaY 1.5htlcl @W&WY) -l 5.8E-97 
M l.lE-07 mvWW NA mtWdw) -l NIA 
M 4.9E-03 WWdaY NA b@Way) -1 N/A 
M 9.4E-05 w&WY NA OWWday) -1 N/A 
M 8.9E-86 manC!&W NA (mgncglday) -1 N/A 

7.8E-07 
M 7.7E-QQ mg/kgIday 2.4E+Ol O-m#oAW -I 1.8E-07 
M 3.4E-09 mglkglday 4.9E-01 OWWW -1 I .7E-99 
M 8.3E-09 WWdaY 4.9E-01 OmVWday) -I 3.lE-09 
M 9.3E-07 WWW NA OWWday) -I NIA 
M 1.3E-08 wk(rrdaY NA OWWW -l N/A 
M 4.9E-08 wWdaY 3.7E+OO MWWJay) -I 1.8E-07 
M 4.9E-09 WWW NA @WWW -l N/A 
M 2.lE-05 WWdaY NA OwWW -I N/A 
M 4.OE-07 w3Wdw NA OWWW -I NIA 
M 3.8B08 wvWW NA OwNk#Jay) -I N/A 

3.7B07 

Total Risk Across All Exposure Routes/Pathways 1 l.l2E-08 
(1) Specify Medium-Specific(M) or Routa-Specific (R) EPC selected for risk calculation. 



TABLE 6.2 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Exposure Chemical 

Route of Potential 

Concern 

Demral :hlorofomr 

Wenzofuran 

daphthalene 

Wnanthrene 

Uuminum 

C 

c 

L 

F 

P 

E 

E 

II 

1 

n 

\ 

- 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Site 1 - Incinerator Landfill 

Receptor Population: Construction Workeffi 

Receptor Age: Adult 

usenic 

sarfum 

ron 
.ead 

Aanganese 

lanadium 
(Total: 

Medium Medium 

EPC EPC 

Value Units 
I 

0.9 w 
3 Ug/L 

. 

I 

Route 

EPC 

Route 

EPC 

Value 
I 

Units 

0.9 

3 

57 

8 

3970 
2.72 

1030 

12700 

34.7 
1320 

M 

M 

M 
M 

M 

M 

M 

M 
M 

M 

M 

1.6E-09 

7.2E-08 

8.6E-07 

2.9E-07 

9.3E-07 

6.4E-10 

2.4E-07 

3.OE-06 
8.1 E-09 

3.1E-07 

3.1 E-69 

(I) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

EPC Seleck 

for Risk 

Calculation ( 

?d Intake 

(Cancer) 

I I I 

Intake ) Carvxkxfope / z;z;;;e 1 C;: 

(Cancer) 

Units 1 1 ) 

mg/kg/day 3.1 E-02 @@Way) -I 4.9E-11 

mg/kg/daY NA (m&g/day) -1 N/A 

w&Nay NA OwWdaY) -I .lVA 

mg/icg/day NA (mg/kg/day) -1 NM 

mglkglday NA OWWday) -I WA 

mglkglday 3.7E+OO OwWW) --I 2.3E-09 

mglkglday NA OWWdaY) -1 NM 

mglkglday NA OWpday) -l IVIA 

mg/kg/day NA @-@Way) -1 NM 

wWday NA OwWday) -I N/A 

mg/kg/daY NA OwWday) -’ I ‘N/A 

2.4E-09 

Total Risk Across All Exposure Routes/Pathways 2.4E-09 



TABLE 8.3 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Site 1 - Incinerator Landfill 

Receptor Populatlon: Construction Workers 

I 

Intake 

(Cancer) 

Cancer Slope 

Factor 

EXpClSU~ 

Route 

Chemical 

of Potential 

Concern 

igestion 

wmal 

Benzo(a)pyrene Equivalents 

Arsenic 

Iron 

Manganese 

Thallium 

crotal) 
Benzo(a)pyrene Equivalents 

Arsenic 

Iron 

Manganese 

Thallium 

(Tom 

Medium Medium Route 

EPC EPC EPC 

Value Units Value 

3.02 msnca 3.82 

0.54 mg/kg 8.54 

24000 msncg 24000 

171 mghl 171 

0.454 msM 0.454 

EPC Selected 

for Risk 

Calculation (1) 

3.82 

8.54 

24000 

171 

0.454 

Intake 

(Cancer) 

Units 

7.3E+OO 

1 SE+00 

NA 

NA 

NA 

2.2E-88 

4.8E-08 

1.4E-04 

9.6E-07 

2.6E-09 

1.2E-08 

6.2E-09 

5.8E-07 

4.lE-09 

l.lE-II 

7.2E-08 

N/A 

N/A 

3.82 

8.54 

24000 

171 

0.454 

2.4E+Ol 

3.7E+OO 

NA 

NA 

NA 

(manCglday) -I 2.3E-08 

OwWday) -I .NlA 

OwWday) -l L N/A 

On!NWW -I N/A 

(1) Specify Medium-Specific (M) or Route-Specific(R) EPC selected for risk calculation. 



TABLE 8.4 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Site 1 - Incinerator Landfill 

Receptor Population: Construction Workers 

EXpOSUK3 Chemical Medium Medium Route 

Route of Potential EPC EPC EPC 

Concern Value Units Value 

rgestion Benzo(a)pyrene Equivalents 0.0007 WL 0.0007 

Bis(2sthylhexyl)phthalate 58 W- 58 

Dibenzofuran 10 WY- 10 

Pentachlorophenol 110 w- 110 

Aluminum 13435 w 13435 

Arsenic 13.9 W 13.9 

Iron 15800 W- 15800 

Lead 77.5 W- 77.5 

Manganese 101 w- 101 

crow 
ermal Benzo(a)pyrene Equivalents 0.0007 UN- 0.0007 

Bis(2-ethylhexyl)phthalate 56 UN- 58 

Dibenzofuran IO W 10 

Pentachlorophenol 110 w 110 

Aluminum 13435 w 13435 

Arsenic 13.9 W- 13.9 

Iron 15800 w- 15600 

Lead 77.5 ug/L 77.5 

Manganese 101 w- 101 

Vanadium 38.1 w- 38.1 

flow 

(1) Spectfy Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Route 

EPC 

Units 

ug/L 
ug/L 

USn 
ug/L 

ugll 

w- 

w 
ug/L 

ug/L 

ug/L 

USn 
ug/L 

ug/L 

w 
ug/L 

ug/L 

ug/L 

W/L 

w- 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 

for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (1) Units 

M 8.6E-13 mgncglday 7.3E+OO OwWdaY) -I 4.8E-12 

M 5.3E-08 m#fMay 1.4E-02 OWWdaY) -I 7.4E-10 

M 9.4E-09 mgncgldw NA (mglka/dw) -I N/A 

M 1 .OE-07. msnCsldw 1.2E-01 OWk#JaY) -I 1.2E-08 

M * 1.3E-05 mgnCgldaY NA @MWW) -I N/A 

M 1.3E-08 WWJw 1 .SE+OO owWW9 -I 2.OE-08 

M ‘.5E-05 mglkglday NA OWWW) -I N/A 

M 7.3E-08 manC@JaY NA OwW~aY) -I N/A 

M 9.5E-08 mglkglday NA (mglkglday) -I N/A 

3.3G08 

M ,1.9E-11 WWW 2.4E+Ol OWWW -I 4.4E-10 

M ‘.7E-05 7.4E-02 OwWdav) -I 1.3E-08 

M 2.4E-07 “‘@g/day NA mgncglday bwlkglday) -l N/A 

M 2.1E-05 mgncglday ‘.2E-01 (mg/kg/daY) -I 25E-98 

M 3.‘E-08 mgncglday NA (mgikglday) -I N/A 

M 3.3E-09 W@daY 3.7E+OO OWWW9 -I I .2E-08 

M 3.8E-06 w.WW NA OwWday) -I N/A 

M 1.8E-08 wkglday NA (mglkglday) -1 N/A 

M 2.4E-08 mg/kg/daY NA OWWay) -I NIA 

M 8.4E-09 WWday NA OWWday) -I N/A 

3.8E-08 

Total Risk Across All Exposure Routes/Pathways 3.8E-06 



TABLE 8.5 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

sit 1 - Incinerator Landtill 

Receptor Population: Maintenance Workers 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope Cancer Slops Cancer 

Factor Factor Units Risk 

rgestton Benzo(a)pyrene Equivalents 0.414 msncs 0.414 msncs M 2.9E.08 mglkgldw 7.3E+OO WWW) -I 2.1 E-07 

4,4-DDE 2.38 msncrr 2.38 mgncs M 1.7E-07 mglkglday 3.4E-01 OwWdaY) -I 5.7E.08 

4,4’-DDT 4.4 mm4 4.4 msh M 3.lE-07 WWW 3.4E-01 (-day) -1 1 .OE-07 
Aluminum 8474 mgncg 8474 msncs M 4.5E-04 msncslday NA Ow&WY) -I N/A 

Antimony 90.6 wh 90.6 M 6.3E-06 mgncglday NA (mglkglday) -1 N/A 
Arsenic 11.5 mgnco 11.5 WMI M 8.0E-67 mg/kg/daY ‘.5E+OO OwNWay) -’ 1.2E-08 

Cadmium 3.39 mgncg 3.39 ‘w&l M 2.4E.07 mglkgldw NA OwWday) -1 NIA 

lmn 147000 mg/kg 147000 mencs M I .OE-O2 mglkglday NA (mglkglday) -I N/A 

Lead 2805 msncs 2805 w&3 M 2.OE-04 mglkglday NA OwVMWav) -I N/A 

Manganese 284 mgncg 284 msncs M 1.8E-05 mglkglday NA @@kg/day) -1 N/A 

(Total) l .EE-96 
ermal Beruo(a)pyrene Equivalents 0.414 msh 0.414 manes M 3.1E-98 mglkg/day 2.4E+Ol NfWday) -1 7.3E-07 

4,4-DDE 2.38 msncg 2.38 wlwl M 1.4E-08 WWday 4.9E-01 OwNVdaY) -I B.BE-09 

4,4’-DDT 4.4 m& 4.4 m*g M 2.5E-08 WhYdaY 4.9E-01 OwNWaY) -I 1.2E-08 

Aluminum 8474 mgh 6474 WMI M 3.7E-06 WWW NA On!aWday) -I N/A 

Antimony 90.8 ms& 90.6 WkY M 5.2E-08 mg/kg/day NA OwYWdaY) -I N/A 

Arsenic 11.5 mgncg 11.5 msncs M 2.OE-07 mslksldw 3.7E+OO OwWday) -I 7.2E-07 

Cadmium 3.39 m&g 3.39 msw M ‘.9E-08 mgtkgiday NA (mgIkg/day) -1 N/A 

Iron 147000 msM 147000 mgncg M 8.4E-05 mg/kg/day NA (mg/kg/day) -I N/A 

Lead 2805 mgncg 2805 msm M I .8E-06 wWW NA MWWW -I NIA 

Manganese 264 m&i 284 mencs M I .5E-07 f‘WWay NA OWWday) -I NIA 

mm ‘.5E-08 
-,+m, lx& brr,lce A,, Izvnns,.ra D,..#le.s,l)r*l...rr.,r .anECruz 
Iha, ,\,en ns.ivoe “II LApvcw,r ,.““wuraa#naya O.“PE-M 

(i) Specify Medium-Specific(M) or Route-Specific (R) EPC selected for risk calculation. 



TABLE 8.6 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND. SOUTH CAROLINA 

Scenario Timeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Site 1 - Incinerator Landfill 

Receptor Population: Maintenance Workers 

Receptor Age: Adult 

EXpOW3 Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slops Cancer Slops Cancer 

Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units 

tgestion Benzo(a)pyrene Equivalents 3.82 msM 3.82 msk3 M I .3E-O7 moWdaY 7.3E+OO OWWdaY) -I 9.7E-07 

Arsenic 8.84 m&s 8.54 msM M 3.OE-07 mgWdaY 1.5E+OO OwWday) -I 4.5E-07 

Iron 24000 wh3 24000 m9ncg M 8.4E-04 WWW NA C”slk9’d&) -’ N/A 

Manganese 171 wvM 171 Wkg M 6.OE-08 mslkslday NA OwWday) -I N/A 

Thallium 0.454 mgncg 0.454 ms~!J M I .6E-08 mg/lrgldw NA o’W&WY) -I N/A 

mw 1.4E-08 

termal Benzo(a)pyrene Equivalents 3.82 msh 3.82 w/kg M 1.4E-07 wWf-W 2.4E+Ol @wWW -I 3.4E-08 

Arsenic 8.54 vu% 8.54 msm M 7.3E-08 WWW 3.7E+OO WWW) -’ 2.7E-07 

Iron 24000 msM 24000 msm M 6.9E-96 w!Wday NA OwWday) -I N/A 

Manganese 171 msn(g 171 w&2 M 4.9&08 maWdaY NA OwkgldaY) -I N/A 

Thallium 0.454 wM 0.454 mgncg M ‘.3E-10 w#g/day NA OwWday) -I N/A 

(-r&l) 3.6E-08 
T..,rl Pirb drmes AI, C”#vm,,ra Rn,,trrtlDethun”e 6 ns.nt3 

,“La, r\lanrm,l”urn,. L,.~c.Y.Y ..““.W.s.. . . . . ...“.’ . ..-- “., 

(1) Specify Medium-Specific(M) or Route-Specific (R) EPC selected for risk calculation. 



TABLE 8.7 

CALCULATlON OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Site I- Incinerator Landfill 

Receptor Population: Recreational Users 

Exposure 

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 

(Cancer) 

Units 

Cancer Slope Cancer Slope Cancer 

Factor Factor Units Risk 

igestlon 

rermal 

Benzo(a)pyrene Equivalents 

4.4-DDE 

4,4’-DOT 

Aluminum 

Antimony 

Arsenic 

Cadmium 

Iron 

Lead 

Manganese 

mm 
Benzo(a)pyrene Equivalents 

4,4-DDE 

4,4’-DDT 

Aluminum 

Antimony 

Arsenic 

Cadmium 

Iron 

Lead 

Manganese 

(Total) 

0.414 

2.38 

4.4 

8474 

90.8 

11.5 

3.39 

147000 

2805 

264 

0.414 

2.38 

4.4 

8474 

90.6 

11.5 

3.39 

147000 

2805 

284 

0.414 w3M 
2.38 mgm 
4.4 mm 

6474 n-d@ 
90.6 msfis 
11.5 WQ 
3.39 manCs 

147000 ms&l 
2805 ms&l 
264 mgncg 

0.414 WM 
2.38 mvN4 
4.4 w#f4 

8474 WM 
90.6 wM 
11.5 w%i 
3.39 msn(g 

147000 . wM 
2805 mgnc9 
264 msb 

M ‘.6E-08 mgncslday 7.3E+OO OWW@9 -I 1.2ET07 

M 9.3E-08 monColdaY 3.4E-01 OwWdaY) -I 3.2E-08 

M ‘.7E-07 mgikgidw 3.4E-01 OWWdaY) -1 5.9E-08 

M 2.5E-04 mgnc!YW NA MWWW~ -I N/A 

M 3.5E-06 WWdaY NA OWWW -I N/A 

M 4.5E-07 mglkglday 1.5E+OO @‘wWdaY) -I 6.8E-07 

M ‘.3E-07 mgncgldw NA OwWday) -1 N/A 

M J.EE-03 mgncglday NA OwW~aY) -I N/A 

M l.lE-04 m#f$day NA OWWW -I f@A 
M 1 .OE-05 w&VW NA @g/kg/day) -1 N/A 

E.EE-07 

M 1.6E-08 mglkg/day 2.4E+Ol @WW-W -I 3.8E-07 

M 7.1E-09 mglkgldw 4.9E-01 OWW-W~ -I 3.5E-09 

M 1.3E-08 mglkglday 4.9E-01 OwWday) -I 6.4E-09 

M 1.9E-98 mg/kg/day NA OWWJw) -I N/A 

M 2.7E-08 NA N/A mglkgldw OWWW) -I 
M 1 .OE-07 mg/kg/day 3.7E+OO OwWdaY) -I 3.8E-07 

M 1 .OE-08 fwWday NA OwWdav) -I N/A 

M 4.4E-05 mglkg/W NA OWWday) -I N/A 

M 8.4E-07 mgncglday NA OWWW -I N/A 

M 7.9E-08 mgncslday NA OwWWi -I N/A 

7.7E-07 
. .._._* 63-m. .----- .,I r ~-~ ~~ I- .--,--*a~ _ ^-- ^^ I orar Husk Across HII txpcsure noureslramways 1 1 .uut-uu 

(1) Specify Medium-Specific(M) or Route-Specific(R) EPC selected for risk calculation. 



TABLE 6.8 

CALCUlATlON OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
‘, 

Scenario Timeframe: Current/Future 

Medium: Sediment 

Exposure Medium: Sediment 

E$csure Point: Site 1 - Incinerator Landfill 

Receptor Population: Recreational 

Receptor Age: Adolescents 

EXpOSUE Chemical Medium Medium Route 

Route of Potential EPC EPC EPC 

Concern Value Units Value 

igestton Benzo(a)pyrene Equivalents 3.82 msh 3.82 

Arsenic 8.64 mgncg 8.54 

IrOn 24000 msncs 24000 

Manganese 171 mgh l7i 

Thallium 0.454 msm 0.454 

crow 
rennal Benzo(a)pyrene Equivalents 3.82 mY%i 3.82 

Arsenic 8.54 mgh 8.54 

Iron 24000 mgncg 24000 

Manganese 171 w&l 171 

Thallium 0.454 mgncs 0.454 

crow 

(1) Specify Medium-S”pecific (M) cr Route-Specific (R) EPC selected for risk calculation. 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 

for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (1) Units 

M 1.5E-07 mglkgldw 7.3E+OO OWWW -l l.lE-06 

M 3.3E-07 mgncglday 1.5E+OO OwWday) -I 5.OE-07 

M 9.4E-04 mg/kg/dw NA OwNWay) -I N/A 

M 67E-06 WWW NA O’WWdav) -I N/ii 

M l.BE-08 mglkglday NA O-nglkglday) -I N/A 

1.6E-06 

M 1.5E-07 mglkglday 2.4E+Ol OWWw) -I 3.5E-06 

M 7.7E-08 mglkglday 3.7E+OO OwNWay) -I 2.8E-07 

M 7.2E-06 mYWdaY NA OwNWw) -I N/A 

M 5.1E-08 mS&Wv NA 0WW-W -I N/A 

M 1.4E-IO wWdw NA OWWW -I N/A 

3.8E-06 

Total Risk Across All Exposure Routes/Pathways 5.4E-06 



TABLE 8.9 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

. 
Scenario Timeframe: Current/Future I 
Medium: Surface Water 

Exposure Medium: Surface Water 

~posure Point: Site 1 - Incinerator Landfill 

Receptor Population: Recreational 

Receptor Age: Adolescents 

I 

Exposure Chemical Medium 

Route of Potential EPC 

I Concern Value Value 

0.0007 

56 

10 

110 

13435 

13.9 

15600 

77.5 

101 

36.1 

gestion IBenzo(a)pyrene Equivalents 0.0007 ” 

Bis(2ethylhexyl)phthalate 56 

Dibenzofuran 10 

Pentachlorophenol 110 

Aluminum 13435 

Arsenic 13.9 

Iron 15600 

Lead 77.5 

Manganese 101 

Vanadium 36.1 

I crota 

zmal Benzo(a)pyrene Equivalents 0.0007 

Bis(2ethylhexyl)phthalate 56 

Dibenzofuran 10 

Pentachlomphenol 110 

Aluminum 13435 

Arsenic 13.9 

Iron 15600 

Lead 77.5 

Manganese 101 

Vanadium 36.1 

0.0007 

56 

10 

110 

13435 

13.9 

15600 

77.5 

101 

36.1 

Route Route EPC Seleded 

EPC EPC for Risk 

Units >alculation (1) 

w 
ug/L 

w 
ug/L 

w 

w 

w 
ug/L 

ug/L 

w- 

ug/L 

ug/L 

ug/L 

w 

UN. 
ug/L 

ug/L 

u!s 
ug/L 

ug/L 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

(1) Specify Medium-Specific (M) or Route-Specific(R) EPC selected for risk calculation. 

Intake Intake 

7.‘E-12 

5.7E-07 

1 .OE-07 

l.lE-06 

‘.4E-04 

1.4E-07 

l .BE-04 

7.9E-07 

1 .OE-06 

3.7&07 

5.5E-10 

5.OE.04 

6.8E-06 

6.iE-04 

5.2&05 

5.4G08 

6.1 E-05 

3.OE-07 

3.9E-07 

1.4E-07 

.  I  

Units 

-- _ 
m&~/dav 

Cancer Slope Cancer Slope Cancer 

Factor Factor Units Risk 

7.3E+OO OWNNay) -I 
‘.4E-02 @WWdaY) -I 

NA OwWdw~ -’ 
1.2E-O’ OwWW) -I 

NA OWWW -I 
1.5E+OO OwW~W -I 

NA OwWday) -I 
NA @wWdaY) -I 
NA O’WWW -I 
NA OWWday) -I 

52E-11 

8.OE-09 

N/A 

1.3E-07 

N/A 

2.‘E-07 

N/A 

N/A 

N/A 

N/A 

3.5E-07 

1.3E-08 

3.7E-05 

N/A 

7.3E-05 

N/A 

2.OE-07 

N/A 

N/A 

N/A 

NiA 

I.lE-04 

l.lE-04 

2.4E+Ol OwWW -I 
7.4E-02 OwWday) -I 

NA (mg/kg/day) -1 

‘.2E-01 OWWday) -I 
NA b-WWday) -I 

3.7E+OO OWWW) -I 
NA mWWday) -I 
NA Ow%@?4 -I 
NA (mg/kg/day) -1 

NA (mg/kg/day) -1 

ss All Exposu ?outes/Pathways 



TABLE 8.10 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND. SOUTH CAROLINA 

Site 1 - Incinerator Landfill 

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slops Cancer Slope Cancer 

Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units 

rgestion Benzo(a)pyrene Equivalents 0.414 0.414 w&t M 6.2E-09 wWdaY 7.3E+OO O-WWW -’ 4.6E-08 

4$-DDE 2.38 msh 2.38 mgncg M 3.6E-08 WWW 3.4E-01 W’@Wday) -I ‘.2E-08 

4,4’-DDT 4.4 ms@ 4.4 mgM M 6.6E-08 mglkgldw 3.4E-01 OWWW) -I 2.3E-08 

Aluminum 6474 ws 6474 msh M 9.6E.05 m$Wday NA @‘@Wav) -’ N/A 

Antimony 90.6 wk9 SO.6 msM M ‘.4E-06 wWdav NA OwWcW) -I N/A 

Arsenic 11.5 rrigncs 11.5 L mgN M ‘.7E-07 m&NW ‘.5E+OO OwdWW -I 2.6E-07 

Cadmium 3.39 mgncg 3.39 mgn(s M 5.1E-08 WWday NA OwYWW) -I N/A 

Iron 147000 mgncg 147000 msnCs M 2.2E-03 mglkglday NA OwWdaY) -I N/A 

Lead 2805 wh 2805 WM M 4.2G05 mM@W NA @WWdaY) -I N/A 

Manganese 264 WM 264 mgM M 4.OE-06 wN@W NA Vw&$daY) -I N/A 

crotal) 3.4E-07 

Wmal Benzo(a)pyrene Equivalents 0.414 m@s 0.414 mgk2 M 9.3E-09 wWW 2.4E+Ol OwWJaY) -I 2.2E-07 

4,4’-DDE 2.38 mgncg ‘2.38 n-W@ M 4.‘E-09 wk$day 4.9E-01 OWWW) -I 2.OE-09 

4,4’-DDT 4.4 manta 4.4 mgh M 7.6E-09 WWW 4.9E-01 0WW-W) -I 3.7E-09 

Aluminum 6474 msh 6474 w/kg M l.lE-06 mglkgldw NA OwWdaY) -I N/A 

Antimony 90.6 msh 90.6 mgncg M 1.6E-08 wWday NA (mg/kg/day) -1 N/A 

Arsenic 11.5 mgM 11.5 m&3 M 5.9E-08 WWdaY 3.7E+OO @WWdav) -I 2.2E-07 

Cadmium 3.39 wk7 3.39 w&4 M 5.8E-09 wWW NA (mg/kg/day) -1 N/A 

Imn 147000 m@s 147000 wncg M 2.5E-05 mg/kglday NA OwWcW) -I N/A 

Lead 2805 mah 2805 mgM M 4.8E-07 m@WdaY NA (mglkglday) -1 N/A 

Manganese 264 mgM 264 mgM M 4.5E-08 wWdaY NA (mg/kg/day)‘-1 N/A 

(row 4.4E-07 

Total Risk Across All Exposure Routes/Pathways 7.82E-07 

(‘1 Specify Medium-Specific(M) or Route-Specific(R) EPC selected for risk calculation. 



TABLE 8.11 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Exposure 

Route 

rgestlon 

ermal 

Site 1 - Incinerator Landfill 

Receptor Population: Recreational Users 

Receptor Age: Adult 

Chemical 

of Potential 

Concern 

k?nzo(a)pyrene Equivalents 

rsenic 

on 

Medium 

EPC 

Value 

3.82 

8.54 

24000 

langanese 

hallium 

(rob 
‘enzo(a)pyrene Equivalents 

rsenic 

on 

langanese 

171 

0.454 

3.82 

8.54 

24000 

171 

0.454 

crow I 

3.82 

8.54 

24000 

171 

0.454 

I I I 

Total Risk Across All Exposure Routes/Pathways 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Medium Route 

EPC EPC 

Units Value 

msh 3.82 

wa 8.64 

mgncg 24000 

msncs 171 

mfla 0.454 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

M 5.8608 

M 1.3E.07 

M 3.6E-04 

M 2.6E-06 

M 6.9E-09 

M 8.5E-88 

M 4.4E-08 

M 4.1E-OB 

M 2.9E-08 

M 7.8E-11 

7.3EtOO OwWdaY) -I 
1.5EtOO m@w~Y~ -’ 

t 

NA OwWW -’ 
NA bW%!.‘~ay) -’ 
NA OwWW) -I 

Cancer 

Risk 

4.2E-07 

l.SE-07 

N/A 

N/A 

N/A 

6.1E-07 

2.OE-06 

1.6E-07 

N/A 

N/A 

N/A 

2.2E-06 

2.8E-06 



TABLE 8.12 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Site 1 - Incinerator Landfill 

Exposure Chemical Medium 

Route of Potential EPC 

Value I Concern 

ngestion 

Jfxmal 

Benzo(a)pyrene Equivalents 

Bis(2ethylhexyl)phthalate 

Dibenzofuran 

Pentachlomphenol 

Aluminum 

Arsenic 

Iron 

Lead 

Manganese 

Vanadium 

WJW 
Benzo(a)pyrene Equivalents 

Bis(2-ethylhexyl)phthalate 

Dibenzofuran 

Pentachlomphenol 

Aluminum 

Arsenic 

IIW 

Lead 

Manganese 

Vanadium 

(Total: 

0.0007 

56 

10 

110 

13435 

13.9 

15600 

77.5 

101 

36.1 

0.0007 

56 

10 

110 

13435 

13.9 

15600 

77.5 

101 

36.1 

Route Route EPC Sebacte Intake Intake Cancer Slope Cancer Slope Cancer 

EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Value Units :alculation (I Units 

0.0007 

56 

10 ! 

110 

13435 

13.9 

15600 

77.5 

101 

36.1 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

2.7E-12 

2.2E-07 

3.9E-08 

4.3E-07 

5.3E-05 

5.5E-08 

6.1 E-05 

3.OE-07 

4.OE-07 

1.4E-07 

7.3EtOO 

1.4E02 

NA 

‘.2E-01 

NA 

1.5EiOO 

NA 

NA 

NA 

NA 

2.OE-11 

3.1E-09 

N/A 

5.2G08 

N/A 

8.2E-08 

N/A 

N/A 

N/A 

N/A 

1.4E-07 

7.4E-09 

2.‘E-05 

N/A 

4.2E-05 

N/A 

l.lE-07 

N/A 

N/A 

NIA 

N/A 

0.0007 

56 

10 

110 

13435 

13.9 

15600 

77.5 

101 

36.1 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

B.lE-10 mgncglday 2.4EtOl 

2.9E-04 m&Ww 7.4E-02 

3.9E-06 mg/kg/dw NA 

3.5E-04 msnCa/daY 1.2E-O’ 

3.OE-05 WWda!f NA 

3.‘E-08 manCW@ 3.7E+OO 

3.5E-05 mglkglday NA 

‘.7E-07 WWday NA 

2.3E-07 w?WdaY NA 

8.1 E-08 mg/ka/W NA 

Total Risk /1 

OwWdaY) -I 

es All Exposure Routes/Pathways 6.4E-05 

6.3E-05 



TABLE 8.13 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE - MAXIMUM CONCENTRATIONS 
MCAS CHERRY POINT, NORTH CAROLINA 

Scenario Timeframe: Current/Future 

Exposure Medium: Finfish/Shellfish 

Receptor Population: Adult Recreational Users 

Exposure 
Route 

Chemical 
of Potential 

Concern 

lgestion Bis(2-Ethylhexyf)phthalate 
Dibenzofuran 
Pentachlorophenol 
Aluminum 
Arsenic 
Iron 
Lead 
Manganese 
Mercury 

(Total 

Medium 
EPC 

Value 

7.28 
6.90 
43.7 
1276 
0.612 
7020 
3.80 
46.3 

0.451 

(1) Medium-Specific (M) EPC selected for risk calculation. 

Route 
EPC 

Value 

7.26 
6.90 
43.7 
1276 
0.612 
7020 
3.60 
46.3 

0.451 

EPC Selected 
for Risk 

Calculation (1) 

Intake 
(Cancer) 

R 2.3E-03 
R 2.2E-03 
R 1.4E-02 
R 4.0E-01 
R 1 .SE-O4 
R 2.2EtOO 
R 1.2E-03 
R 1.5E-02 
R ‘.4E-04 

Intake 
(Cancer) 

Units 

Cancer Slope Cancer Slope Cancer 
Factor Factor Units Risk 

1.4E-02 OwWW -1 
NA @wWW -1 

1.2E-O’ WwWday) -1 
NA OwW~ay) -1 

1.5EtOO OwW~ay) -1 
NA WwWJw) -1 
NA W@WW -1 
NA OWWW -1 
NA OwWday) -1 

Total Ris cross All Expom Routes/Pathways 

3.2E-05 
-- 

1.7E-03 
__ 

2.9E-04 
__ 
_- 
__ 
-- 

2.OE-03 
2.OE-03 



TABLE 8.14 
CALCULATION OF CANCER RISKS 

SITE-SPECIFIC EXPOSURE ASSUMPTIONS - MAXIMUM CONCENTRATIONS 
MCAS CHERRY POINT. NORTH CAROLINA 

Scenario Timeframe: Current/Future 

Exposure Medium: Ffnfish/Shellfish 

Receptor Population: Adult Recreational Users 

Exposure 
Route 

Chemical Medium Medium Route Route EPC Selected 
of Potential EPC EPC EPC EPC for Risk 

Concern Value Units Value Units Calculation (I: 

lgestion Bis(2-Ethylhexyl)phthalate 
Dibenzofuran 
Pentachlorophenol 
Aluminum 
Arsenic 
Iron 
Lead 
Manganese 
Mercury 

(Total 

7.28 
6.90 
43.7 
1276 
0.812 
7020 
3.80 
46.3 

0.451 

7.28 m&4 R 1.6E-04 wM&W ‘.4E-02 
6.90 m&2 R 1.5E-04 wvWfay NA 
43.7 mgncg R 9.6E-04 mg/kg/day 1.2E-01 
1276 m9ncg R 2.6E-02 WWW NA 
0.612 msnc9 R 1.3E-05 %Mdday 1.5EtOO 
7020 mgncg R ‘.5E-01 m@Wday NA 
3.80 mgnc9 R 8.3E-05 mM@W NA 
46.3 mgncg R 1 .OE-O3 mivWday NA 

0.451 m&s R 9.9E-06 mg/kg/dw NA 

(1) Medium-Specific (M) EPC selected for risk calculation. 

Intake 
(Cancer) 

Intake 
(Cancer) 

Units 

Cancer Slope 
Factor 

Total Ris cross All Expos 

Cancer Slope 
Factor Units 

O’WWay) -1 
OwWday) -1 
O’wWday) -1 
(mg/kg/day) -1 
hwWday) -1 
(msncslday) -1 
OWWday) -1 
O’wWday) -1 
OwWW -1 

! Routes/Pathways 

Cancer 
Risk 

2.2E-06 
__ 

l.lE-04 
__ 

2.OE-05 
-_ 
__ 
-_ 
__ 

1.4E-04 
1.4E-04 



TABLE 8.15 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE - AVERAGE CONCENTRATIONS 
MCAS CHERRY POINT, NORTH CAROLINA 

Exposure Medium: FinfisWShellfish 

Receptor Population: Adult Recreational Users 

I I I I 

Exposure 

I 

Chemical 
Route of Potential 

Pentachlorophenol 
Aluminum 
Arsenic 
Imn 
Lead 
Manganese 
Mercury 

Medium Medium Route 
EPC EPC EPC 

Value Units Value 

1.79 
3.97 
13.9 
414 

0.136 
1619 
0.89 
22.9 

0.244 

I 

1.79 
3.97 
13.9 
414 

0.130 
1619 
0.69 
22.9 

0.244 

(1) Medium-Specific (M) EPC selected for risk calculation. 

EPC Selected 
for Risk 

Calculation (1) 

Intake 
(Cancer) 

5.7E-64 
1.3E-63 
4.4E-93 
1.3E-61 
4.1 E-65 
5.1 E-61 
2.8E-64 
7.3E-63 
7.7E-65 

Intake 
(Cancer) 

Units 

Cancer Slope Cancer Slope 
Factor Factor Units 

wvW~w 1.4E-62 

wW+w NA 

w&May 1.2E-61 

wWday NA 

mg/kg/day 1.5E+96 

msncalday NA 

mWW NA 
w&$day NA 
mglkglday NA 

I 

Total Risk A 

OWWday) -1 
Ow’WJay) -1 
Owkdday) -1 
OwWday) -1 
OwWJw) -1 
OwWday~ -1 
O-wWday) -1 
Ow’Wday) -1 
Ow&d~ay) -1 

t 
cross All Exposure Routes/Pathways 



TABLE 8.16 
CALCULATION OF CANCER RISKS 

SITE-SPECIFIC EXPOSURE ASSUMPTIONS - AVERAGE CONCENTRATIONS 
MCAS CHERRY POINT, NORTH CAROLINA 

Scenario Timeframe: Current/Future 
Medium: Surface Water 
Exposure Medium: Finfish/Shellfish 
Egosure Point: Site 1 - Incinerator Landfill 
Receptor Population: Adult Recreational Users 
Receptor Age: Adult 

h 
\ 

; 

I I I I 

Medium 
EPC 
Units 

Route 
EPC 

Value 

Exposure Chemical Medium 
Route of Potential EPC 

Concern Value 

Ingestion Bis(2-Ethyfhexyl)phthalate 1.79 
Dibenzofuran 3.97 
Pentachlorophenol 13.9 
Aluminum 414 
Arsenic 0.130 
tron 1819 
Lead 0.89 
Manganese 22.9 
Mercury 0.244 

(Total) 

(1) Medium-Specific (M) EPC selected for risk calculation. 

1.79 
.3.97 
13.9 
414 

0.130 
1819 
0.89 
22.9 

0.244 

Route EPC Selected 
EPC for Risk 
Units Calculation (1) 

R 3.9E-65 
R 8.7E-65 
R 3.1E-64 
R 9.1 E-63 
R 2.6E-68 
R 3.5E-62 
R 2.0E-65 
R 5.0E-64 
R 5.3E-68 

Intake 
(Cancer) 

Units 
I 

menCgldw 
w&Nay 
mglkglday 
mglkglday 

1.4E-92 
NA 

1.2E-61 
NA 

1.5E+69 
NA 
NA 
NA 
NA 

I t 
Total Risk Across All Exposur 

5.5E-67 
__ 

3.7E-95 
__ 

4.3E-66 
__ 
__ 



TABLE 8.17 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Site 1 - Incinerator Landfill 

Recepior Population: Child Residents 

Expcsure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 

Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units 

igestion Benzo(a)pyrene Equivalents 0.414 mg/ko 0.414 MO M 4.5E-67 mg/kg/daY 7.3E;-00 @oWday) -1 3.3E-98 
4,4’-DDE 2.38 Wko 2.38 WQ M 2.8E-66 ma/ka/daY 3.4E-01 (mg/kg/daY) -! 8.9E-67-k 
4,4’-DDT 4.4 mg/kO 4.4 mg/kg M 4.8E-66 mglkglday 3.4E-61 OwpWaY) -l 1.6E-98 :: 
Aluminum 6474 mgnc0 6474 msnC0 M 7.1E-63 mglkgldw NA (r&kf$day) -1 N/A ‘. 
Antimony 90.6 mgnc0 90.8 mg/kO M 9.9E-65 mg/kg/dw NA @oWW -l N/A I 

Arsenic 11.5 m9ncg 11.5 MO M 1.3E-95 mglkglday 1.5E+96 OwWday) -1 1.9E-65 : 

Cadmium 3.39 msnC0 3.39 mgnc0 M 3.7E-68 msnCslW NA (rn$@day) -1 N/A 

Iron 147666 msnC0 147699 .mgnc9 M 1.6E-61 WWW NA @g/kg/day) -1 N/A 

Lead 2805 MO 2805 msnc9 M 3.1E-63 WWW NA (ms/ks/day) -1 fVA ’ 

Manganese 264 msncs 284 mgnc0 M 2.9E-64 niglkglday NA OWWday) -I NM 

crow 2.5E-65 - 

k?mlal Benzo(a)pyrene Equivalents 0.414 mg/kO 0.414 mg/ko M 1.2E-67 mglkglday 2.4E+61 OwWW) -I 2.8E-66 

4,4’-DDE 2.38 mg/ko 2.38 ms/ko M 5.2E-68 mglkdday 4.9E-61 OWWday) -l 2.5E-68 

4,4’-DDT 4.4 mg/ko 4.4 msnca M 9.6E-68 msnCslW 4.9E-61 OWWday) -1 4.7E-66 

Aluminum 6474 Wko 6474 Wko M 1.4E-65 mglkglday NA OwWdaY) -l N/RI 
Antimony 90.8 Wkg 90.8 mg/kg M 2.0E-67 mglkgldw NA OwkNaY) -I WA 
Arsenic 11.5 msncs 11.5 Wkg M 7.8E-67 mg/kg/dw 3.7E+66 OwWJaY) -I 2.8E-66 

Cadmium 3.39 mg/k9 3.39 mgnc9 M 7.4E-08 mglkgldw NA OmdWday) -l f-m 
Iron 147069 msncs 147099 mgncg M 3.2E-64 msncsldw NA &wWday) -l ~-J/II 
Lead 2805 WkO 2805 msncs M 6.1 E-66 mglkglday NA OWWW) -I MI 
Manganese 284 mgncs 264 msncs M 5.8E-97 mg/kg/dw NA OwM.W) -I NM 

crow 5.8E-66 
T-.-I L3:-,* a^-^^ &II c.- ^^.._^ O~..&^^,I%.‘l.......,^ II n.c nc I VlQl t-wan ruil”SS ml, EqJ”J”II “““LeYr*.II Ivvq~ , .x”SE-“P 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

5125101 



TABLE 8.18 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Site 1 - Incinerator Landfill 

Receptor Population: Child Residents 

Receptor Age: Child 

Medium 

EPC 

Exposure 

Route 

Chemical 

of Potential 

EPC Selected Intake 
for Risk (Cancer) 

Zalculation (1) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

5.4E-07 

1.2E-06 

3.4E-03 

2.4E-05 

8.4E-08 

1.2E-07 

6.3E-08 

5.9E-06 

4.2E-08 

l.lE-10 

Medium 

EPC 

Units 

3.82 mg/kO 
8.54 MO 

24000 mgncg 
171 mg/ko 

0.454 mg/ko 

Route 

EPC 

Route 

EPC 

Value Units 

3.82 mg/kg 
8.64 mg/kg 

24000 mg/kg 
171 ! mg/ko 

0.464 mg/kg 

3.82 mg/kg 
8.64 @kg 

24000 mg/kg 
171 @kg 

0.454 molkg 

Intake 

(Cancer) 

Units 

Total Risk I 

Cancer Slope 

Factor 
Cancer Slope 
Factor Units 

Cancer 

Risk 

I Concern 

igestion Benzo(a)pyrene Equivalents 

Arsenic 

Iron 

Manganese 

Thallium 

(Total 
Benzo(a)pyrene Equivalents 

Arsenic 

Iron 

Manganese 

Thallium 

(Total 

OWkWY) -I 3.9E-08 

UwWday) -1 1.8E-08 

OwWW) -I N/A 

OwWdaY) -I IVA 

7.3E.160 

1.5Ei60 
NA 

NA 

NA 

2.4E+Ol 

3.7E+OO 
NA 

NA 

NA 

sss All Exposu 

)emlal 3.82 

8.54 

24000 
171 

0.454 

Routes/Pathways 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

‘I .: 



TABLE 8.19 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Site 1 - Incinerator Landfill 

Receptor Population: Child Residents 

Exposure 

Route 

Chemical Medium 
of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

‘, 

lgestion 

bmal 

Benzo(a)pyrene Equivalents 0.6607 W- o.ooo7 u@ M 1.3E-11 WWW 7.3Ei60 OWWdaY) -l 9.4E-11 
Bis(2-ethylhexyl)phthalate 56 UgR 58 KM- M 1 .OE-66 mgncglday 1.4E-02 OxVWday) -1 t;4E68 2 --r 
Diberuofuran 10 UgR 10 Ug/L M 1.8E-07 mglkgldw NA OWWdaY) -I ‘N/A 
Pentachlorophenci 110 Uti 110 Ug/L M 2.0E-08 mglkglday 1.2E-61 @noWday) -I 2.4E-67 ‘- 
Aluminum 13435 UgR 13435 w- M 2.5E-64 WWW NA (mgikg/day) -1 N/A ’ 
Arsenic 13.9 m- 13.9 uok M 2.5E67 mglkglday 1.5Ei60 OwWdaY) -I 3.6E-67 *‘I 
Iron 15800 Ugn 16600 W- M 2.9E-64 m&WY NA (rng/kg/day) -1 N/A ” 
Lead 77.5 USn 77.5 USn M 1.4E-68 mgncglday NA (mgArg/day) -1 N/A ,T 
Manganese 101 U& 101 W- M 1.9E-08 mg/kg/dw NA OWWW -I NM 
Mercury 0.12 USn 0.12 UN- M 2.2E-69 ms/kg/day NA OWWday) -l NM 
Vanadium 36.1 WY- 36.1 W- M 6.8E-67 WWaY NA (mg/kg/day) -1 N/A 

(Total) 6.4E-67 

Benzo(a)pyrene Equivalents o.ooo7 UgR 0.0867 USn M 5.1E-10 w-&Way 2.4EtOl OWWW -I CPE-OB 
Bis(2ethylhexyt)phthalate 56 w- 56 UN- M 4.7E-64 msncslday 7.4E-62 Ow’WW -I 3.5E-65 
Dibenzofuran 10 W- 10 ug/L M 8.4E-68 mg/kg/dw NA (mgncglday) -I t-w 
Pentachlorophenol 110 W- 110 USn M 5.7E-04 mg/kg/daY 1.2E-01 OWWdaY) -I 6.9E-85 

Aluminum 13435 W- 13435 ugn M 4.9E-05 mg/kg/day NA OWW~ay) -l NM 
Arsenic 13.9 USn 13.9 UN- M 5.1E-08 m9n(9/daY 3.7E+00 OWWW -I 1.9E-67 

Imn 15600 w- 15600 UN- M 5.7E-65 mglkgldw NA WoWday) -l WA 
Lead 77.5 USn 77.5 . UQA M 2.8E-07 WWch’ NA OwWdaY) -l ~-VA 
Manganese 101 UgR 101 ug/L M 3.7E-07 w&May NA @vWJay) -I NM 
Mercury 0.12 ugn 0.12 ug/L M 4.4E-10 mg/kg/day NA @VWW! -l WA 

Vanadium 36.1 W 38.1 USn M 1.3E-67 %-t&Nay NA WoWdaY) -I NM 
flow 1 .OE-04 

Total Risk Across All Exposure Routes/Pathways 1 .OE-04 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 



TABLE 8.20 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Site 1 - Incinerator Landfil 

Receptor Population: Adult Residents 

Medium Medium 

EPC EPC 

Value Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope Cancer Slope Cancer 

Factor Factor Units Risk 
Eqosure Eqosure 

Route Route 

.I 
Chemical Chemical 

of Potential of Potential 

Concern Concern 

lgestion lgestion Benzo(a)pyrene Equivalents Benzo(a)pyrene Equivalents 0.414 0.414 

4,4’-DDE 4,4’-DDE 2.38 2.38 

4,4’-DDT 4,4’-DDT 4.4 4.4 

Aluminum Aluminum 6474 6474 

Antimony Antimony 90.8 90.8 

Arsenic Arsenic 11.5 11.5 

Cadmium Cadmium 3.39 3.39 

Iron Iron 147009 147009 

Lead Lead 2805 2805 

Manganese Manganese 264 264 

Medium 

EPC 

Route 

EPC 

Units 
I 

Value 

mg/kg 0.414 

mg/ko 2.38 

mg/ko 4.4’ 

mg/kg 6474 

msnC0 90.8 

msnc9 11.5 

msnco 3.39 

msncs 147000 

ma/kg 2805 

mg/kg 284 

mgfko 
@kg 
mslks 
mg/ko 
mg/ko 
Wko 
m9/ko 
Wkg 
mg/ko 

1.9E-07 

l.lE-06 

2.1E-66 

3.OE-63 

4.3E-05 

5.4E-98 

1.6E-06 

8.9E-02 

1.3E-03 

1.2E-04 

7.3E+OO 

3.4E-01 

3.4E-01 
NA 

NA 

1.5E+OO 
NA 

NA 
NA 

NA 

2.4E+Ol 

4.9E-01 

4.9E-01 

NA 

NA 

3.7Ei60 

NA 

NA 

NA 

NA 

OWWdaY) -I 1.4E-08 

O-wWdaY) -I 3.8E-07 

O-w&&-W) -l 7.OE-07 

OWWday) -I NM 

OWWW) -I N/A 
WoWday) -I 8.1E-08 

(mgArg/day) -1 N/A 

WWWW -l ~-J/A 
@g/kg/day) -1 N/A 

(rr@@day) -1 N/A 

i.lE-05 

QWWW) -I 2.4E-08 

mw.Wday) -l 2.2E-08 

VwWdw) -I 4.OE-08 

(mg/kg/daY) -I f-w 

OWWW) -l WA 

OwkYday) -I 2.4E-08 

O-xvWJay) -l NM 

WoWday) -I N/A 

OWWday) -I N/A 

OWWW) -l NM 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

0.414 

2.38 

4.4 

6474 

90.8 

11.5 

3.39 

147tlOKl 

2805 

284 

0.414 

2.38 

4.4 

6474 

90.8 

11.5 

3.39 

147000 

2805 

264 

M 1 .OE-O7 

M 4.5E-08 
M 8.2E-08 
M 1.2E-05 

M 1.7E-07 

M 6.5E-07 

M 6.4E-08 

M 2.6E-04 
M 53E-06 
M 4.9E-07 

lermal Benzo(a)pyrene Equivalents 

4,4’-DDE 

4,4’-DDT 

Aluminum 

Antimcny 

Arsenic 

Cadmium 

Iron 

Lead 

Manganese 

i-t 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

~5/25/0 1 
‘t ,I’ 



TABLE 8.21 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Receptor Population: Adult Residents 

Exposure Chemical 

Route of Potential 

I Concern 

lgestion 

k?mlal 

Benzo(a)pyrene Equivalents 

Arsenic 

Iron 

Manganese 
Thallium 

crow 
Benzo(a)pyrene Equivalents 

Arsenic 

Iron 

Manganese 

Thallium 

mw 

Medium 

EPC 

I 
Value 

3.62 

8.84 

24ooo 

171 

0.454 

3.62 

8.54 

24000 
171 

0.454 

Medium Route Route EPC Selectee 

EPC EPC EPC for Risk 

Units Value Units 3alculatfon (1 

msn(s 

mgnc9 

ma/kg 
manco 

mgncg 

mglkg 

MO 

Wko 

msnC0 

3.82 

8.54 

24666 
171 

0.454 

3.82 mgnc9 
8.54 mgncg 

24068 mg/ko 
171 Wkg 

0.454 mglkg 

M 

M 

M 
M 

M 

M 

M 

M 

M 

M 

Intake Intake Cancer Slope Cancer Slope 

(Cancer) (Cancer) Factor Factor Units 

Units 

2.3E-07 mg/kg/day 
5.2E-07 mg/kg/dw 
1.4E-63 WWdaY 
1 .OE-65 nxYWday 
2.7E-68 mgncgldw 

7.3E+66 OwWday) -l 
1.5Ei60 o-www -I 

NA onglkglday) -l 

NA ondw~ay) -l 

1.2E-07 mgncgldw 
6.2E-08 mglkgldw 
5.8E-66 mg/kg/day 
4.1E-08 manCcUdaY 
l.lE-10 mglkgldw 

NA 1 O’WWdaY) -lI N/A 1 

Total Risk A 

(1) Specify Medium-Specific (M) or Route&ecific (R) EPC selected for risk calculation. 



TABLE 8.22 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Site 1 - Incinerator Landfil 
Receptor Population: Adult Residents 

Receptor Age: Adult 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

gestion Benzo(a)pyrene Equivalents 0.0007 W- 0.0007 

Bis(2-ethylhexyl)phthalate 56 UN- 56 

Dibenzofuran 10 KN- 10 

Pentachlomphenol 110 UgR 110 

Aluminum 13435 WL 13435 

Arsenic 13.9 ugn 13.9 

Iron 15600 WY- 15600 

Lead 77.5 UgR 77.5 

Manganese 101 UN- 101 

Mercury 0.12 ug/L 0.12 

Vanadium 36.1 W- 36.1 

crow 
$nnal Benzo(a)pyrene Equivalents 0.0007 ug/L 0.0007 

Bis(2ethylhexyi)phthalate 56.0 WL 56.0 

Dibenzofuran 10.0 USn 10.0 

Pentachlorophenol 110 WY- 110 

Aluminum 13435 WL 13435 

Arsenic 13.9 ugn 13.9 

Iron 15600 ug/L 15600 

Lead 77.5 ug/L 77.5 

Manganese 101 UN- 101 

Mercury 0.120 UN- 0.120 

Vanadium 36.1 UgR 36.1 

(Total) 

(I) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

M l.lE-11 mg/kg/W 73E+OO OwWdaY) -l 8.OE-11 

M 8.8E-07 mgncglday 1.4E-02 OwWW) -I 1.2E-08 

M 1.6E-07 mglkgldw NA @@kg/day) -I N/A 

M 1.7E-06 w$Wday 1.2E-01 O’WWday) -I 2.lE-07 

M 2.lE-04 mglkglday NA NwWJay) -l NM 
M 2.2E-07 wWdaY 15E+OO (mg/kg/daY) -l 3.3E-07 

M 2.4E-04 mg/kg/day NA OWWdaY) -l NM 
M 1.2E-06 mglkglday NA @g&t/day) -1 N/A 

M 1.6E-06 mglkglday NA (mglkglday) -I N/A 
M 1.9E-09 mg/kg/daY NA KNWW -I NM 
M 5.7E-07 Wkg/dw NA (rng&/day) -1 N/A 

5.5E-07 

M 1.3E-09 WWW 2.4E+Ol OwWdaY) -I 3.OE-08 

M 1.2E-03 mglkgiday 7.4E-02 OwWdaY) -l 8.5E-05 

M 1.6E-05 WWday NA O’WWW) -I NM 
M 1.4E-03 WWW 1.2E-01 O’wWday) -l 1.7E-04 

M 1.2E-04 W&WY NA (mg’kglday) -1 N/A 

M 1.2E-07 WWW 3.7E+OO OwWdaY) -l 4.6E-07 

M 1.4E-04 mg/kdW NA (mglkglday) -l NM+ 
M 6.9E-07 mgncglday NA o’WkWv) -I NM 
M 9.OE-07 mg/kg/daY NA (mg/kg/day) -1 N/A 

M l.IE-09 m9ncaldw NA OwWW -I ~-J/A 
M 3.2E-07 mg/Wday NA (mgA@day) -1 I N/A 

2.5E-04 

Total Risk Across Ail Exposure Routes/Pathways 2.5E-04 



3.1E42 
19E*oo 
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__ 
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._ 
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7.4E43 

*.sE-o4 
._ 9.sE44 
-_ 3.4643 
_. 4.sE-93 
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/ 

. . 2.7E.02 

._ 3.lE-w 

. . ME-02 

. . __ 

. . 
21E.03 
2.273?5 



TABLE 9.2 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCI 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRlS WAND, SOUTH CAROLINA 

I I I , ,.““..z. *- 

I 2.1E.07 I ._ I 7.3E-07 1 ME-07 

5.7E-M _. ME-W 6.3E.65 

1 .oE-o7 __ 1.2&08 1.2E-07 
__ __ __ ._ 

__ -. __’ ._ 

1 .ZE-og _. 7.2E.07 1 .SE.oE 
__ __ __ _. 

__ _- . . -_ 

_. _- __ __ 

4,4,-DDE 

4.4’DDT 

bJu*um 

Mmon)r 
- 

Cdd!JM 

Iron 

Lead 
. . __ __ _. I M-e 

0 1.6E-m __ 1.5E-66 5.6Eau (Tc.tal 

0.7E-w -- 3.4E.m 4.JE-08 Bsnro(a)wrens EW”alenls 

4.SE-07 -_ 2.7&O? 7.2E.07 Ammk 

c.n” I 1,;;a3 -- .- _. 
uvef _. 

Rnrbwrl- I 
2.oEM 1 .BEa3 

--,::,’ 1 1.lE-w _- 1 .x-o4 9 AE.03 

4.4E-02 . . lJE-02 6.2E-62 

7.5E-03 

__ __ __ _. 
2.6E.03 _- 5.3E-64 3.lE.03 

1.SE.01 __ 4.oE-02 1.9EOl 
__ __ __ __ 



TABLE 9.3 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP& 

REASONASLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND. SOUTH CAROLINA 

” T 

I Iron 
Lead 

Pentadllomphend 

Akdnum 

Arsenic 

lml’ 

LWd 

1.2Eo7 
3.2E-oI 

5.9E.68 
-_ 

__ 

6.5E-07 
_. 

-_ 

__ 

--G&7-- 

- 

8.oE.09 
_- 

1.3E47 
__ 

2.1E-07 
__ 

__ 

_. 

YET 

w 

s.aE-07 
__ 

__ 

x&Jr 

_. 
_. 
__ 
__ _. I _. __ 

_. __ _. Manganese 
__ 1 7.7E-07 1 1.6E-m crotsl 
__ 1 1.3E-W 1 t.SE.08 ~Se”m(a~meEquivde”b 

3.7E-S5 
__ 

7.3E-05 
__ 

2.OE47 
_. 

._ 

3.7505 Ezb(2-dil@mxyl~dab 
-_ oihm~0huan 

7.3Eo5 P*ddomphC4ld 
__ &mhum 

4.1EO7 Anmk 
_- Iron 
__ 

__ I __ I CNS I WE.04 I _. I 3.4E-03 I 3.6E.03. I 
__ 

l.lE-04 

3.5E-05 

2.5E-07 
_. 

_. “n*dum None speded 3.7E-04 ._ lAE-a2 

l.lE.04 (row 9.3Eo3 ._ l.lE+OS 

4.5E-06 senM(a~ Eqiivaknb canoa -. _. _- 

7.M-07 AReIlk Sk!4 7.5E-03 __ 4.4E-03 
_. hull shod 2.2E-02 _- l.lE.03 

CNS 2x03 __ 4x-04 

Nom Spedhi 1.8E-03 __ S.lE.05 

(T-0 3.4E.02 __ WE03 

Tot-d Hszard Index kc.8~ Al Med. md All Ex,a”m Ro”ka 

1 AE-02 

l.li360: 
__ 

12E& 

2.3EQt. 

2.5Eti 

1 .$Ed?. 

4.oE-Q2z 

t .AE+m. 

TddSldnHl 3.5E-02 

TddLivsrHf l.lE+w 

Tobl CNS HI l.lE-o2- 

Total Sk-ad HI 2.5E.01 

TOblSOdfWd#lli# WE-03 

TOblNOlWRCQ&dH 2.5E-02 



7ASLE 9.4a 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCo 

REASONASLE MAXIMUM EXPWURE 
MCRD PARRIS ISLAND. SOUTH CAROLINA 

r 

I.IE.04 . . lJEQ4 . . ezso4 . . 2.1E-m _. 2.4E-m -. _- . . 2.so4 . . ME-05 . . 

4 

z&o4 . . 6.lE-03 _. __ _. 5.E~ ._ ME-02 ._ 1.5EQ3 ._ 
l.lEQ3 . . 

22EQ2 __ 

dSSAaomAIMali~*ndM 

1.3EQ2 
l.sE-02 

4EQ3 

1 lEQ3 
4.Sm4 



Medium Medium 

Surface Water Surface Water 

Scenario Timeframe: CurrentlFuture Scenario timeframe: CurrentlFuture 
Receptor Population: Adutt Recreational Users Receptor Population: Aduk Recreational Users 
Receptor Aae: Adult Receptor Aae: Adult 

I I 

w-m EW-= 
Medium MIxn”nl I-UWII Point 

FintisWShatHish FintisWShatHish Site 1 - lndnerator Landtttl site 1 - kdnerator Landtttl 
MaxlmumCwwntratlon 

TABLE 9.4b TABLE 9.4b 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE REASONABLE MAXIMUM EXPOSURE 
MCAS CHERRY POINT. NORTH CAROLINA MCAS CHERRY POINT. NORTH CAROLINA 

I I 

Chemical Carcinogenic Risk Chemical Ncn-Cardnogenic Hazard Quotient 

Ingestion Ingestion Inhalation Inhalation Dental Dental Exposure Exposure Pn’maQf Pn’maQf Ingestion tngastion Inhalation Inhalation Dental Dental Exposure Exposure 
Routes Tota Routes Tota 

Bis(2-Ethythexyl)phthatate 3.2E-05 1 -- 1 -- 1 
Target Oman Target Oman Routes Tota Routes Tota 

Bis(2-Ethythexyl)phthatate 3.2E-05 - - - - 3.2E-05 Bisf2-Ethvlhexybohthatate 32E-05 Bis(2-Ethylhexybphthatate Liver Liver I 2.7E-01 I -- I 2.7E-01 -- -_ -_ 1 2.7E-01 2.7E-01 
Dibenzohnan __ __ __ -- Dibenzoturan None Repodec 1.3E+oo -- __ 1.3E+oo 
Pentachlordphenol 1.7E-03 -- -_ 1.7E-03 Pentacblorophenol Liver,Kktnay l.lE+OO -- l.lE+OO 
Aluminum v. __ -- __ Aluminum 
Arsenic 

Body Weight 9.4E-01 -- 1: 9.4E-01 
2.9E-04 -- __ 2.9E-04 Arsenic Skin, CVS l.SE+aI -- _- lSE+OO 

iron __ __ -- __ Iron Blood, GS 1x+01 -- __ 1.7E+Ol 
Lead -- __ -_ __ Lead NA NA -- _- _- 
Manganese __ _- __ __ Manganese CNS l&+00 -- 
Mercury -- __ .- __ Mercury Sody Weight 1.7E-02 -- :: 

1.4E+GI 
1.7E-02 

(Total) 2.cE-03 -- _- 2.OE-03 (TOW) 24E+ol -- _- 2.4E+Ol 



TABLE 9.40 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

SITE-SPECIFIC EXPOSURE ASSUMPTIONS 
MCAS CHERRY POINT, NORTH CAROLINA 

Scenario Timeframe: CurrentrFuture 
Receptor PopulaQon: Adult Reaealional Users 
Receptor Age: Adult 

I I I I I 1 I I 

Medium Exposure 
Medium 

Exposure 
Point 

Chemical 

lngetion 

Carcinogenic Risk I Chemical 
I 

Non-Carckqenic Hazard Quotient 

Surface Water FinfishIShell9sh site 1 - lndnerator landfill 
MaximumConcentragon 

Bis(2-Ethylhexybphthalaie 2.2E-95 
Dibenzofuran __ 

Pentachlorophenol l.lE-94 
Aluminum __ 

Arsenic 2.0E-95 
Iron __ 

Lead __ 

Manganese 
Mercury 

__ 
__ 

(Total) 1.4E-94 

Inhalation Derrnal 

__ 
__ 
-_ 
-_ 
__ 
__ 
__ 
__ 
_- 

-- 
__ 
-_ 
__ 
__ 
-- 
__ 
__ 
-_ 

RI 

t 

Erwsure Prlmaw I lnaestion ,I 

odes Tota Target Organ 1 - 
2.2E95 lBis(2-Ethylhexygphihalate 1 Liver 1 9.3Eg2 

__ Dibenzofuran 
l.lE-94 Pentachlorophenol 

_- Aluminum 
2.0E-95 Arsenic 

-_ Iron 
__ Lead 
_- Manganese CNS 4x-91 
__ Mercury Body Welghl 5.8E-93 

1.4E-94 (Total) Q.PE+Gl 
__ -_ 1 5.9E-93 
_- -_ 1 92E+Gl 



TABLE 9.5 

SUMMARY OF RECEPTOR RtSKS AND HAZARDS FOR COPCs 

RUWONASLE MAXlM”M EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROUNA 

Smado Timeframe: F&m 

Recxptor Popula6m: ChRd Restdenh 

Reeoptor Ab)e: chid 

hleaum 

*ce sol 

!dnlml 

T I chemical I NonCndnogHlic Hazard Quotient 

l”Q&&M inhalation Dermd Eqwswe Rmsry Ingestton kttl*atim Dmnsl Exp=m 
Routes TDtd TW hoan Rwtea Total 

Btnzc+$pyrme Equivatenb 3.3EMI __ 2.6606 6.vi-OS senM(a~e”e Eqltivuiualenls CmCCl _. _- -_ . . 

4A’DDE 6.9EO7 . . 2.SE-66 9.1E-07 4S-ODE CmW *__ ._ __ . . 

4,4’-DOT 1.6E-66 __ 4.7E-(M 1.7Eo6 4.4’.DDT 1.1E01 __ 3.2E-63 1.2E-01 
Alumhum __ ._ __ . . /.hudn”rn a&yEl&t 6.3EoZ ._ 1.7E-63 6.4E-62 
.wimony _. .- __ __ mmoml etmd 2.6E+66 -- 2.9E.61 3.2!z+66 
Anenio 1.9E.65 _. 2.6E-06 2.2E-65 Antic Sldn 4.9E-oi _. 7x-62 5.6E-61 
Cad&m __ _. _. _- catim Kidney 6.7E-oz __ 1.7E-61 2.6141 
troll ._ . . _. __ Iron stood 6X+66 _. 6.4E-62 B.JE+W 
Lead __ __ __ __ had CNS . . ._ __ __ 

Manganem __ __ . . ._ Mlm6anae CNS 1.7E-61 ._ 61EQ3 1.6E-61 

ITOW 2.61-05 __ 5.6E.66 3.oE-65 (TW 1.oE+61 ._ 6.3E.61 l.lE*ol 
knto(a)Wrene Eqdvatenb 91E-I I _. 1.2E-36 1.2E-66 Bauo@ffmn EwMtmb canca __ . . __ __ 

Bk(2-e6@eIyt)phhdate 1.4E-06 _. 3.5E.65 3.5E-65 Bk(Z-&ytheayi)qhthatate tJvr 6.6Ea4 . . isE+ca 1 .sE+ca 
DibenM~ _. _. __ . . Dibm20h None ?.pedLd s.3E-04 ._ 1.9E.62 I.9562 
P&X4lt0@lUlOt 21E-67 _. 6.9E-03 6.SEoS Ptllt6dl(oroph~d Liver. K!dly 7.6m4 ._ 22E-61 2.2E-61 
Mminml __ _. _. __ Alu*um eodvwsyt 2.6E-63 ._ 6.7E-03 6.6Eoj 
Ammk 3.6EO7 . . 1.9E-67 5.7E.67 A-se& Skill 9.9E-03 ._ 4.6E-63 1 SE42 
l,tn __ ._ __ __ t,Oll @&.I l.lE-62 ._ 1+2 2.6E-62 
Lead _. __ __ ._ bed CNS __ __ __ __ 

Mwgsneae _. _. __ __ MangaMe CNS l.lE9J . . 5.4E.63 6.5E-63 
“ana*m _. __ -. . . Venadum None SpeciLd I.IE-63 _. 2.2E.62 2.3E.62 

(Tw 6.4E-67 _. l.M-64 1 DE-64 mw 2.6E.62 -- ,.7E+W I .6E+66 
emM(a)pyene Equhderds 3.9806 _. 2.9E-06 6.6E-08 Bmo(a)py~enc E@atents cancel __ _. _. __ 

henk 1.6E-66 ._ 2.3E-67 2.6E-06 Pm?#lic St&l 4.7E-62 _. 6.6E-63 5.3E-62 
troll _. . . _. __ t,Dn ahwd 13EQl . . . 1.6E-63 1 ..w6t 

Manganese __ ._ __ __ M=fw- CNS I .4EOZ . . 6.lE.64 1.5E-62 
Thstim __ __ __ __ lilaRum Nms Sped&d l.lE-62 ._ 1.2E-o4 t.lE-62 

PJW 5.7E-oB __ 3.tEQ6 6.6E.a (rW 2.6E-61 .. 6.2E.63 2.IE.M 
T&t Risk Across - soil 3.6EQs Tot* Hazard tndex Aaoss An Mea ad All Expoura Router 1.3E+61 

Medium 

slurace s* 

P&t 

Sk. 1. lrldneator Land&3 

site 41. Fomm tndnnrta 

stte 1 - tnokluator LFdldlltl 

sita I- lncinemtof LantiY 

Total Sktn. CVS “t 6.3E-SI 

Tot.fthnHt 1.6Et00 

TtiCNSttt 2.0E-61 

TatRtm+dHt S.7E+oO 

Totat Body WCyt HI 9.3E-02 

Total None Reported HI 6X.62 



TABLE 9.6 

SUMMARY OF RECEPTOR RlSKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND. SOUTH CAROLINA 

Scenario Timeham+: Fukwa 

Reccptw Popllillim: A&It Residents 

Reptor Age: Adult 

1.4E-oB 
3.6E-67 

7.6E.67 
__ 

_. 

8.IE-M 
. . 

_. 

._ 

ingestion l”hd~rn l”hd~rn Dmnsl Dmnd Exposure 
Routes Tdd 

1.4E-66 __ __ -2zEz- 2x-06 3.6E-M *ulzo(a)wrene Equivslenb 

3.6E-67 . . . . ZE-66 2.2E-66 4.0E-67 4.1’DM 

7.OE.67 __ __ 4.6E.66 4.OE.66 7.4E-67 7.4E-67 4S.oDT 4S.oDT 
__ __ __. __. __ __ Aluminum Aluminum 
_. . . . . . . _. _. Ml- Ml- 

8.IE-M . . 2AE-M 2AE-M 1 .OE45 1 .OE45 fuxnlc fuxnlc 
. . . . __ __ ._ ._ Cadnium Cadnium 
_. . . . . ._ ._ ._ Iroll Iroll 
._ __ __ . . __ __ Lea.4 Lea.4 

h”CN __ ._ ._ _- 

Lb” 1 z-02 ._ 6 9EM 1.3E02 

Boy Wd’glll 6.9E-63 ._ 3.5E.64 9.2E.63 

Ehd 3,lEOl . . 62Ea2 3.7EQ1 

SW” 5.3E.62 . . , .5E-o2 6.6E62 

fl*ey 9.3E-63 ._ 3.7&m 4.6E-62 

s&d 6.7E-01 __ 1.6EoZ 6.9EOl 

CNS __ . . __ ._ 

__ __ __ __ hhq#anar 

1.1E-65 ._ 4.6E-66 1 .SE-OS (TOtal 

6.oE41 ._ 3.0E-66 3.6E-66 Semo(akyrene Equivdmb 

lZE-66 ._ 6.5E-M 8.5E-05 sk(2alhylhex)4)phhalats 

CNS t .6E-62 ._ t .aE-o3 2.6E.62 

l.,E+OO ._ 1.3E.W lZE+OO 

cmcer __ _. __ __ 

Liver 1.3E-64 ._ 6.9E.61 8.9E.01 
. . . . ._ _. Lllbmzolumll None SpedlIed i.lE-04 . . 1.1502 1.2EG. 

2.1E-67 _- 1.7E-64 1.7E.64 Pcntad,lDmphend liver, Khhy i .7E-64 . . 1.4E.6, 1.4E.61 
._ __ __ _- AIufdnum Be+ Wd#ll 6.2E-64 ._ 3.66-63 4.iE-63 

3.3E-07 __ 4.6EQ7 7.6E07 her+3 Skhl 2.1EoJ . . 2.9EQ3 S.tE.63 
.- __ __ _. Imn skwd 2.4E.63 . . 9.6E.63 ,.,E42 
._ __ __ . . Lead CNS ._ . . . . __ 

Man~eae ._ _- __ ._ M-es* CNS 2.3E-64 ._ 3.3EO) 3.5E-63 

Vanadium __ __ -_ __ .- 

‘5.5E-67 

Vm&wn Nona Spec+d 2AEM 1.3Em 1.4E.62 

t-TOW __ 2.5E.64 2.5E-64 (TOW 6.6E-63 ._ l.m60 l.lE+on 

Se,,m@)pFe”e Equivalents 1.7E-06 _- 2.6E06 4.6E.M smzo(a)pyrene Equiudmk CnUrr ._ ._ __ ._ 

henk 7.7EO7 ._ 2.3E-67 i.oE46 AMnic Sti” 6.6E-63 ._ 15E-63 6.5E.63 

Iroll __ . . __ __ Iron sled 1.4E-62 ._ 3.7E-64 1.4E-62 



TABLE 6.7 
SUMMARY OF RECEPTOR RBKS AND “WARDS FOR CDPCr 

R-MAXIMUM EKPDSURE 

MCRD PARRIS ISLAND, SOUTH CAROUN4 

m 
I 

e 

Madurn chemlcd Cwdn~o Risk 

Jrfaessdl 

llfam- 

mK4lt 

lnpcaam InhdaUm Dumd t3pwwe Rfw Ingcsnm klkd* Dem!al - 
Routes Tola! TwW Gpvr Routn Total 

Se”zo(a)wrsns Eq*nlent, 4.7E-66 __ WE.66 9.9E-08 S6nzofabyeneEquhli9mts Cnew -- __ _. __ 

4.4’DM 1 x-06 ._ 4.7E-66 1.3E-W 4.4’wE CamW .- . . __ __ 

4c’MIT 2.3E-M ._ 6.7E-(M 2.4E-06 4.4’DoT Ltw ._ __ ._ __ 
PJu*m __ -_ __ __ htywd* -- ._ . . __ 

hUmmy __ ._ _- _. An(lmmy skmd __ . . . . __ 

Amdc 2.7E-M __ 5.1E-05 32E-05 hunk s&l -_ . . ._ _. 

cddum .- ._ __ __ WV __ . . __ ._ 
Iron __ _- __ _. Imn slmd _. . . __ __ 

Lead __ _- __ __ La& CNS __ _. __ _. 

-* -- ._ . . __ .M- CNS __ __ __ _- 

mw 3.6Ea6 __ 1 .oE-o5 4.6S.66 (rw . . .- __ _. 

&No(*ffFsnsEquMIllh l.,E-10 __ 42E.66 4zEa *d)wrsMEquivJsnb CSnar ._ __ _- -. 

w-w-* 2.7E-66 _. 1.2E.W 1.2E-04 8*Beslae liver __ __ _. __ 

Dibmzo*m ._ ._ -- __ 

P-d 4.6E-67 __ 2.4EM 2.4EW bEizE&d 

Nonespedkd -_ __ -- __ 

uver.Kmley __ __ __ __ h 

ALlnhum 
2. 

-_ ._ __ __ Boyw -. __ __ -_ 
Amdc 7.1E.67 __ 6.4E.67 1.4EdB Ammb . Skh __ __ __ _. I 

kwl .- __ __ __ eiod . . __ __ . . T 

L 

_- __ __ _. CNS ._ __ __ . . 
._ ._ __ _- M- CNS -. __ ._ __ >: 

Vm-dum __ ._ _- _- Vrudum NolresFed!bd _- __ _- _ _ ..:y 

(Tot* 12E-06 __ 3.6!2-64 3.6E-64 mw 
l.lEQs Smzo@)wraMEw Cw,m, :: 

__ ._ __I ‘ 

BauooWra*EquMa(s 5.6E-06 __ 5.7E-66 ._ -- __. -, 

krsnio 2.6E-66 __ 4.6E-67 3.6E-66 Ann* Sth _. __ _- __ *-’ 

L. 

__ __ __ __ SbOd __ -_ -_ __ 
._ ._ __ -_ CNS __ __ __ _. 

Thcinlm __ __ __ -. Nmosp.sdkd ._ __ -- -. ,i 

Crotr) 6ZE-W -- 6.lE.66 1 AE-66 crw __ __ __ __ > 
Tnklm.*-B-Qs.u .ICN T-.Y_-.a.-> . . . . _..~ .“..-_- ~~1___ ~~~ ~~^ . I 



TABLE 10.1 

SUMMARY OF RECEPTOR R1SKS AND HAZARDS FOR C- 
REASONABLE MAXMUM EXPOSURE 

MCRO PARRIS ISLAND. SCXJTH CAROLINA 

Media- _..” 
klgsdii 

. . . . . . 

._ ,.2J33 2 2Eo2 

. . 6.6EQ4 l.BEG? 

. . 1 IEOI *SE41 

. . 2.8E.02 ,250, 

. . 6.6E-02 84E42 

. . 3 3E02 12EicQ 

e&weight I.JE-92 
5.3E-0, 

Skill 9.cEm 

Kidney ,.6Eu? 
,.9E+cxl 

_. 

-I+ 
CNS 
C?iS 3.lE-M 

0,d ,.9E+m 

Liver 
-spseifi+j :: 

SndyWdghl -- 
NA . . 

. . 

. . 

. . 

-_ 

6.6EO7 
. . 

__ 
. . 

_- Cadmium 
. . kc.” 
. . Lead =I-- ._ tinsa- 

l.lE06 
4.9E-1, cx-dcmfrn 

._ OhiZd”ra” 

,.-- ----. ---. ..-- -_ _,_r _... I_.- .,.,-. JO a.,- 

2.6506 F%M.WUOmpheml Liver.ww . 24334 ._ 4.Mxl2 4.6E.62 

3.sE-M (Tot*,, 4.3E4.4 __ SE01 s.7E-01 

4x.07 ss!no(*fflrene Eq”ivalen(s CaC.%l _. _. -_ __ 

9.6&03 AIserlc Skh 1 IEM . . 364x3 1.sxQ 

. . ItW Ezlod 6.2EO2 . . 9.oEa 32EEM 

Mancam FUf r4AF.m . . 3.6E-34 37Eo5 __ 

Total CVS HI 

T&d SW” HI 



E
-lbb 



TABLE 10.3 
SUMMARY OF RECEPTOR RtSKs AND HAZARDS FOR CWCa 

REASONASLE WlM”M EXPOSURE 

MCRD PARRIS NAND, SaJTH CAROUNA 

I 
Camirogmb Riik 

t 
I Chemhal I 

T I”b!Ab” l- 
. 

._ 

. . 

. . 

._ 

. . 

. . 

. . 

. . 

A 
. . 

j j i 
V25lOl 

2’ ,’ 



r 



TABLE 10.4b 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS 

REASONABLE MAXIMUM EXPOSURE 
MCAS CHERRY POINT. NORTH CAROLINA 

Medium 

Surface Water 

Exposure 
Medium 

FinfishBheltffsh 

Exposure 
Point 

Site 1 - incinerator Landffll 
Maximum Concentration 

ClWllkd 

B&(2-Ethyfhekyf)phthalate 
Dibenzofuran 

Carcinogenk Risk Chemical Non-Carcfnogenk Hazard Quotient 

Ingestion Inhalation Denal Exposure Primary Ingestion Inhalation Demral Exposura 
Routes Tota Target Organ Routes Tota 

3.2E-95 -- 3.2E-95 Sis(2-Ethyfhexyhphthalate Liver 2.7E-91 -- __ __ 2.7E-91 
_- _- Dlbenzofuran None Reportec 1.3EtW - - _- __ __ 1 .x+00 

Pentachkxophend 1.7E-93 -- ‘-- 1.7E-03 Pentachlmophend Liver, Kldney l.lE+Gl -- __ l.lEt99 

Arsenic 2.9E-94 - - __ 2.9E-94 Arsenic Skin, CVS 1.5E+Gl - - -_ 1.5E+CQ 

Iron -- _- -- -- __ Iron Blood, GS 1.7E+91 - - 1.7E+91 

Manganese __ ._ -_ __ Manganese CNS 1.4E+W -- __ 1.4E+W 

(Total) 2.OE-03 -- -- 2.9E-93 (Total) 2.3E+91 -- _- 2.3E+Ol 

Scenario Timeframe: Current/Future 
Receptor Population: Adutt Recreational Users 
Receptor Age: Adult 

j 
,’ 

‘\ 
J 

5/25/91 

i 



TABLE 10.4c 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

SITE-SPECIFIC EXPOSURE ASSUMPTIONS 
MCAS CHERRY POINT, NORTH CAROLINA 

Scenado Timeframe: CurrenkFuture 
Receptor Population: Adult Recreational Users 
Receptor Age: Adutt 

Medkrm 

Surface Water 

Expoutm 
Medium 

FintishlShellfish 

Expceure 
Point 

Site 1 - tndnerator Landgll 
Maximum Ccncentraticn 

Chemical Carcinogenic Risk Chemical 

Ingestion lnhaiatlcn Demral Exposure 
Routes Tota 

Sis(2-Ethylhexyl)phthatate 2.2E-06 - - - - 2.2E-oB S&(2-Ethylhexygphthalate 
Pentaclrlorophend l.lE-04 -- __ l.lE-04 Pentachlorophend 
Arsenic 2.oE-05 -- -_ 2.tlE-05 Arsenic 
Iron __ -w __ _- Iron 

(Total) 1.4E-D4 - - -_ 1.4E-04 (Total 

Ncn-Carcinegenic Hazard Quotient 



TABLE to.5 

SUMMARY OF RECEPTOR RISKS AND -OS FOR COP@ 

REASONAWE MAXMUM EXPOSURE 

MCRD PARRIS ISLAND. SOUTH CAROLINA 

Scmaio limkam: Future 

Rccepta PqulaUon: ChHd Reddents 

Rsssptw Age: Child 

Medum Expooure I ~pos~ cheldcal Cardn.qenic Risk I Chedcd I 
Nm-Cardnogmic Hazard QwUcnt 

1 .OE-(u (row, 

6.6E-W sauo(a)pylme Equivdenb 

zshEQ6 ARedc 

WE06 IlOW. 
2.9E-69 

1 .OEM 

6.6E-06 

t AEM 



TASLE 10.6 
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IEUBK MODEL - Exposure to Lead (Page 1 of 2) 
SITE NAME: Site 1 & SWMU 41 
EXPOSURE SCENARIO: On-site Child Resident 
LOCATION: MCRD Parris Island, South Carolina 
DATE: September 24, 1999 

LEAD MODEL Version 0.99d 

AIR CONCENTRATION: 0.100 ug Pb/m3 DEFAULT 
Indoor AIR Pb Cone: 30.0 percent of outdoor. 
Other AIR Parameters: 

Age Time Outdoors (hr) Vent. Rate (&3/day) Lung Abs. (%) 
o-1 1.0 2.0 32.0 
1-2 2: 0 3.0 32.0 
2-3 3.0 5.0 32.0 
3-4 4.0 5.0 32.0 
4-5 4.0 5.0 32.0 
5-6 4.0 7.0 32.0 
6-7 4.0 7.0 32.0 

DIET: DEFAULT 

DRINKING WATER Cone: 4.00 ug Pb/L DEFAULT 
WATER Consumption: DEFAULT 

SOIL & DUST: 
Soil: constant cont. 
Dust: Multiple Source Analysis 

Age Soil (ug Pb/g) House Dust (ug Pb/g) 
o-1 834.0 593.8 
l-2 834.0 593.8 
2-3 834.0 593.8 
3-4 834.0 593.8 
4-5 834.0 593.8 
5-6 834.0 593.8 
6-7 834.0 593.8 

Additional Dust Sources: None DEFAULT 
Soil contribution conversion factor: 0.70 
Air contribution conversion factor: 100.0 

PAINT Intake: 0.00 ug Pb/day DEFAULT 

MATERNAL CONTRIBUTION: Infant Model 
Maternal Blood Cone: 2.50 ug Pb/dL 

CALCULATED BLOOD Pb and Pb UPTAKES: 

Blood Level Total Uptake 
YEAR .(ug/dL) 

Soil+Dust Uptake 
(q/day) tug/day) 

-----_ -------m--v --------____ -----------_ 
0.5-l: 9.1 17.25 14.64 

1-2: 10.4 25.67 22.55 
2-3: 9.8 26.73 23.18 
3-4: 9.4 27.36 23.80 
4-5: 7.9 22.30 18.60 
5-6: 6.7 21.09 17.09 
6-7: 5.9 20.67 16.31 

Diet Uptake Water Uptake 
YEAR tug/day) 

Paint Uptake 
tug/day) 

Air Uptake 
lug/day) lug/day) ----__ ---------mm -----_------ ------------ ------__ 

0.5-l: 2.26 0.33 0.00 0.02 
l-2: 2.29 0.79 0.00 0.03 
2-3: 2.65 0.85 0.00 
3-4: 

0.06 
2.61 0.89 0.00 0.07 

4-5: 2.66 0.97 0.00 0.07 
5-6: 2.86 1.05 0.00 0.09 
6-7: 3.19 1.08 0.00 0.09 

E-\\z 



IEUBK MODEL - Exposure to Lead (Page 2 of 2) 
SITE NAME: Site 1 6 SWMU 41 
EXPOSURE SCENARIO: On-site Child Resident 
LOCATION: MCRD Parris Island, South Carolina 
DATE: September 24, 1999 

LEAD e.SSd 
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Calculations of 95th Percentile Fetal Blood Lead Concentrations for Adult Exposure to Soil 

SITE NAME: SITE 1 & SWMU 41 

LOCATION: MCRD PARRIS ISLAND, SOUTH CAROLINA 

RECEPTOR: CONSTRUCTION WORKER 

DATE: SEPTEMBER 24,1999 

OBJECTIVE: Adult exposure to lead in soil is addressed by an evaluation of the relationship between the site soil lead concentration and the blood lead 

concentration in the developing fetuses of adult women. This spreadsheet calculates a range of 95th percentile fetal blood lead concentrations from central 
estimates of blood lead concentrations in pregnant adult women using the exposure parameters identified below (U.S. EPA, Recommendations of the 

Technical Review Workqroup for Lead for an Interim Approach to Assessinq Risks Associated with Adult Exposures to Lead in Soil, December 1996). 

RELEVANT EQUATIONS: PbBaduN, utntra, = PbBadun, 0 + (PbS x BKSF x IR, x AF, x EF,)/AT 

and 

Exposure 

Parameter Description (units) 
I 

PbB adult, 0 
Typical blood lead concentration in adult women of child-bearing age in 

PbS 

BKSF 

absence of site exposures (ug/dL) 

Site-specific soil lead concentration (mglkg) 

Biokinetic slope factor (ug/dL per uglday)) 

834 834 834 834 

0.4 0.4 0.4 0.4 -. .-. I 

I& 1 Intake rate of soil, includes outdoor soil and indoor soil-derived dust (g/day) 0.100 0.100 0.100 0.100 

AF, Absolute gastrointestinal absorption fraction (unitless) 0.12 0.12 0.12 0.12 

EF, Exposure frequency (days/year) 125 125 125 125 

AT Averaging time (days/year) 365 365 365 365 

GSDi, aduii Estimate of individual geometric standard deviation among adults (unitless) 1.8 2.1 1.8 2.1 

R ,eta,,matema, Constant of proportionality between fetal blood lead concentraiton at birth and 0.9 0.9 0.9 0.9 

GSD, = 1.8 - 2.1; PbB,d”yo = 1.7 - 2.2 

Adult 1 1 Adult 2 1 Adult 3 1 Adult 4 

1.7 1.7 2.2 2.2 

Note: According to the cited guidance document, this adult exposure model is not applicable for infrequent site exposures, where the EF, is less than 1 day/week 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION Ill 

1650 Arch St 
Philadelphia, Pennsylvania 19103 

SUBJECT: Risk-Based Concentration Table DATE: 4/12/1999 

/ 

FROM: Jennifer Hubbard, Toxicologist 
Superfund Technical Support Section (3HS41) 

TO: RBC Table Users 

Attached is the EPA Region III 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 available through 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. 
If 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 canbe addressed to Vanessa Sizer or 
Terri Fields at 215-814-3041. Youcan also consult the. Frequently Asked Questions, 
below. 

CONTENTS, USES, AND LlMlTA’IIONS 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 @IQ) 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 Super-fund program. The attached technical background ,.--I 

Celebrating 2$ Years of Environmental Progress 



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 toxicity-factor source, the assumption is that 
RfCs.%nd unit risks should be adjusted by a 7Okilogram body weight and a 20 m3/day inhalation 
rate to generate the RIDS 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-snecific 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 cleanuo or no-action levels 

. 
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at CERCLA sites or RCRA Corrective Action sites. to substitute for EPA gvidance for nrenarinq 
baseline risk assessments. or to.determine if a waste is hazardous under RCRA. 

SPECIAL NOTES 

The RF3C Table was originally developed.by Roy L. Smith, Ph.D., for use by risk 
assessors in the Region III Super-fund 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. 

. 

. Certain outdated and withdrawn numbers have been removed from 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.. 

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 RBCs 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 Super-fund 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 Superfund 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 cominue 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.) 

At Region II? Superfund sites, noncancer RBCs are typically adjusted downward to 
correspond to a target HQ of 0.1 iather than 1. (This is done to ensure that chemicals with 



., 
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additive effects are not prematurely eliminated during screening.) However, some 
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 substitutiorrof 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 a 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 WC 
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 
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. tspil 
Screeninp Guidance: User’s Guide, April 1996, Publication 9355.4-23; and w 
Screening Guidance: Technical BackTound Document, May 1996; EPA/54O/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-l “; “7440360” becomes “7440-36-0”; 
“25057890” becomes “25057-89-0.” Region III 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: 



1. 

2. 

3. 

4. 

5. The exposure variables table in the RBC background document lists the averaging time 

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.) ‘?‘he 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. 

For manganese, IRIS shows an oral RfJD of 0.14 mg/kg/day, but the RBC Table uses 2E-2 
mg/kg/day. 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. 

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 2/3 power of mass, 
as follows: 

.--, 

hem = 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) 

10.286 m”/kg/day x (70°a6’) = (Ircm) x (15’~~‘) 

Ircm = 0.803 m3/kg/day 

Ire = Ircm x 15 kg = 0.803 m3/kg/day x 15 kg = 12.04 m3/day 

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 Suoerfund, Part A, Appendix A, for further details on how to do this. 
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8. 

9. 

‘:‘.., ,. 6 

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. 

Why is inorganic lead not included in the RBC Table? 

EPA has no consensus RfD or CSF for inorganic lead, sqit 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. 

Where did the CSFs for carcinogenic PAHs come from? 

The PAH 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-GIN-842 (March, 1993). 

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. 

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 ‘Ur’ 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. 

/,’ 

Lf 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 RBC Table? 

“. 

‘ 

22 . . 

Unfortunately, Region 3 does not have a complete set of supporting documents. The 
EPA-NCEA Superfund 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 Superfund, it usually cannot develop new criteria 
unless authorized to do so for a specific Super-fund project. 

If an “E’‘-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” CI-IEMICALS 

These chemicals may still have toxicity criteria available in IRIS, I-EAST, or NCEA provisional 

values. However, they are not routine chemicals and therefore will not be routinely maintained 
in the RBC Table, unless our Table users report a significant need for chemicals to here-added. 
Somez.of the chemicals on this Table were deleted because supporting toxicity information has 
been withdrawn or is unavailable. 

acephate acetone cyanohyrin 
acifluorfen 
dY 

acrylic acid 
ally1 alcohol 

aluminum phosphide amdr6 
“letryn m-aminophenol 
amitraz ammonium sulfamate 
antimony potassium tartrate apollo 
aramite asulam 
avermectin B 1 barium cyanide 
bayleton benefm 
benomyl benzotrichloride 
bidrin- biphenthin 
bis(Zchloro-1 -methylethyl)ether 
bisphenol A boron trifluoride 
4-bromophenyl phenyl ether bromoxynil . 
bromoxynil octanoate butylphthalyl butylglycolate 
cacodylic acid captafol 
captan carboxin 
chloramben ” chlorimuron-ethyl 
chloroacetaldehyde 2-chloroacetophenone 
4-chlorobenzotrifluoride 2-chloroethyl vinyl ether 
4-chloro-2-methylaniline hydrochloride 
chlorothalonil 
chlorsulfuron 
coal tar creosote 
cyclohexlamine 
danitol 
demeton 
diethylforamide 
dimethipin 
N,N-dimethylformamide 
diphenamid 
direct blue 6 
dodine 
ethephon 
ethyl acrylate 

chlorpropham 
chlorthiophos 

cyromazine 
decabromodiphenyl ether 
diallate 
c$flubenzuron 
dimethoate - 
dimethyl terephthalate 
direct black 38 
direct brown 95 
1 ,Zepoxybutane 
24hoxyethanol acetate 
EPTC 



ethylene cyanohydrin 
ethyl p-nitrophenyl phenylphosphorothioate 
ethylphthalyl ethyl glycolate express 
fluoridone flurprimidol 
fiutolanil fluvalinate 
folpet fosteyl-al 
furium furmecyclox 
glufosinate-ammonium haloxyfop-methyl 
harmony imazalil 
imazaquin iprodione 
isoxaben kepone 
lactofen linuron 
londax 
maleic hydrazide 
mancozeb 
merphos 

malononitrile 
maneb 
merphos oxide 
methamidophos 
2-methoxyethanol acetate 
2-methoxy-5-nitroaniline 
methyl chlorocarbonate 
metribuzin 
2-naphthylamine 

li : 

metalaxyl 
methomyl 
2-methox yethanol 
2-methylaniline hydrochloride 
4,4-methylene bisbenzeneamine 
molinate 
napropamide 
nickel subsulfide 
3nitroaniline 
nitroguanidine 
octabromodiphenyl ether 
octamethylpyrophosphoramide 
pebulate 
pentabromo-6-chlorocyclohexane 
pentabromodiphenyl ether 
phenylmercuric acetate 
phosmet 
pirimiphos-methyl 
profluralin 
propargyl alcohol 
ProPham 
propylene oxide 
quinalphos 
selenourea 
sodium fluoroacetate 
systhane 
temephos 
terbufos 

, 

nitrapyrin 
4-nitroaniline 
norflurazon . 

paclobutrazol 
pendimethalin 

phenmedipham 
phorate 
picloram 
prochloraz 
pronamide 
propazine 
propiconazole 
PYdr-in 
savey 
sethoxydim 
sodium metavanadate 
tebuthiuron 
terbacil 
terbutryn 



,:,,. _\. !I_ :, 

;.. . 

tetrachlorovinphos tetraethyldithiopyrophosphate 
thallium selenide 
2-(thiocyanomethylthio)-benzothiazole 
thiofanox 
thiram 
triallate 
2,4,6-trichloroaniline hydrochloride 
tridiphane 
trifiuralin 

thiophanate-methyl 
tralomethrin 
tiiasulfuron 

.: 

,, : 

triethylamine 
vemam 

. - 

. 
E- ii5 

10 



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 were 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 (mg/kg/d): 

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): 

Resiiiential: 
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): 

1 e-06 
1 

70 
15 

25550 

ED*365 

20 

12 

11.66 

2 

1 

1.09 

54 

100 

200 

114.29 

350 EFr 
30 EDtot . 
6 EDC 

0.5 K 

250 EFo 
25 ED0 

CPSO 

CPSi 

RfDi 

TR 

THQ 
BWa 
BWc 

ATc 

ATn 

IRAa 

IRAC 

IFAadj 
IRWa 

IRWc 
IFWadj 

IRF 

IRSa 

IRSC 

IFSadj 

K--Y 

.- 



Age-adljusted factors 

Because contact rates with tap water, ambient air, and residential soil are different for 
children and adults, carcinogenic risks during the first 30 years of 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) 
XFAadj 

(2) Tap water ingestion 

IFWadj EDc. IRWc +$= 
BWc 

(3) 
IFSadj 

Residential water 

Air inhalation 
99.y= EDc. IRAc 
kg-d BWc 

Soil ingestion 
z= EDc. IRSc 
4-d BWc 

+ (EDtot-EDcp XRAa 
BWa 

+ (EDtot-EDcp IRWa 
BWa 

+ (EDtot-EDc). IRSa 
BWa 

Volatilization terms were calculated only for compounds with a mark in the “VGC” 
column. Compounds having a Henry’s Law constant greater than lo” were considered volatile. 
The list may be incomplete, but is unlikely to include false positives. The equations and the 
volatilization factor (K, above) vvere 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 

. - 

TR. ATc.looo~ 
RBC p=Y EFr l ([K* IFAadj . CJ?Si] + [IFWadj l CPSo]r 

2 



(5) -* Non-carcmogens 

mc y  = 

THQ l BWa l ATn l lOOO$ 

EFr- EDtot- %IRAa IRWa 
,) RfDi +RfDo 

Ambient air 

Oral potency slopes and references were used where inhalation values were not available. 
REKs for carcinogens were based on combined childhood and adult exposure; for non- 
carcinogens RBCs were based on adult exposure. 

(6) carcinogens 

RBC 5 = 
TR*ATc- 1000~ 

EFr- IFAAadj l CPSi 

(7) Non-carcinogens 

RBC 5 = 
THQ-RfDi-BWa*ATn*lOOOg 

EFr- EDtot* IRAa 

Edible fsh 
..-., 

All WCs were based on adult exposure. 

(8) Carcinogens 

Rl?c z = llZ*BWa-ATc 

EFr- EDtot- IRF * CPSO 
1000* 

(9) Non-carcinogens j 

RBC f$ = 
THQ- Redo- BWa-ATn 

EFr* EDtot- 'RF 
lOOO$ 

Commercial/industrial 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 



s-1 Ia7 2-R BWz i- ATc. KuL’jg= ;,: 
EFo- EDo- IRsa l FC- CPSo 

lo6 3 -- 
kg 

(11) Non-carcinoger ls 
? l Redo . BWa l ATn 

8 ElIIn . IRsa l FC -- 
106 lllg 

kg 

Residential soil ingestion 

RBCs for carcinogens were based on combined childhood and adult exposure; Rl3Cs for 
non-carcinogens were based on childhood exposure only. 

(12) Carcinogens 
TR l ATc 

RBC 
( 13) Non-carcinogens 

S= THQ- RfDo- BWc- ATn 
43 EFr- EDc- IRsc 

106 mg 
; 



ACETDCHLDR 
l *ACETDNE 
“ACETONITRILE 
ACETOPHENONE 
ACROLEIN 
ACRYIAMIDE 
**ACRYLDN~TRILE 
AL4CHLOR 
ALAR 
ALMCARB 
ALDICARB SLILFDNE 

ALDRIN 
ALUMINUM 
AMINDDlNlTROTOLUENES 
4-AMlNOPYRIDlME 
AMMONIA 
‘*ANILINE 
ANTIMONY 
ANTIMONY PENTOYDE 

ANTIMONY TETROXIDE 
ANTIMONY TRIDXIDE 

ARSENIC 
ARSINE 

ASSURE 
ATRAZINE 

..-..Pa .# -..--. - 

34256821 2E-02 I 7.3E402 N 7.3E+Ol N 2.7E+Ol N 4.lE+O4 N 1.8E*O3 N 
87841 1.wE-01 I Y 8.lE*O2 N 3.7E+O2 N 1.4E*O2 N 2.OE*O5 N 7.8003 N 
7505a 1.7EM I Y 1.2E+O2 N 8.2E+Ol N 
98882 l.wE-91 I 8.7OE.03 w Y 4.2E-02 N 2.lE-02 N 1.4E+02 N 2.OE+05 N 7.8E+O3 N 

107028 2.OOE-02 H 5.7aE.08 I Y 4.2E.02 N 2.1E-02 N 2.7E+Ol N 4.lE+O4 N lIE+W N 
79081 2.ooEo4 I 4.!sE+W I 4mE*OO I l.5EM c 1.4E-03 C 7.OE-04 C 1.3E+w c 1.4E.01 C 

107131 1.wE-w Ii, 14oE01 I 5.7OE.04 I 2.4OE-01 I y 3.7E-02 c 2.8E02 c 5.8%-03 c l.lE*Ol c 1.2E+W C 
IS972808 l.ooE-92 I 8.WE.02 H 8.4E01 C 7.8E.02 C 3.9E-02 c 7.2E*Ol C B.OE*W C 

1598845 1.aoE.01 I 53003 N 8.5E+O2 -N 2.OE+O2 N 3.lE+05 N 1.2E+O4 N 
llaw3 l.wE-oi I 3.7E*Ol N 3.7E+OO N 1.4E+W N 2.OE+O3 N 7.8E+Ol N 

1848884 1.ooE.03 I 3.7E401 N 3.7E+W N 1.4E+W N 2.OE*O3 N 7.8E*Ol N 
w9002 3.OOEaSI 1.kIE+o1 I 1.7OE*o1 I 3.9E-03 c 3.7E.04 c 1.9E-M c 3.4E-01 C 3.8E.02 C 

7429905 t.WE*w E l.WE.93 E 3.7E*M N 3.7E+W N 1.4E+03 N 2.OE+W N 7.8EcO4 N 

a.OaE46 E 2.2E+W N 22E01 N 8.lE.02 N 1.2E+O2 N 4.7E+W N 

504245 2JXlE45 Ii 7.3E-01 N 7.3E-02 N 2.7EJI2 N 4.lE*Ol N 1.8E+W N 
7884417 2.88EM I Y 2.lE+O2 N IDE+02 N 

82533 7.OOE-03 E 5.70ts03 i 2.9OE.04 I l.ZE+Bl C l.lE+W N 5.5E.01 C l.oE+u3 c l.lE+M C 

74402sO 4.OOEM I 1.5EMJl N l.SE+W N 8.4E01 N 8JE+O2 N S.lE+Ol N 

1314m9 5.WE-e4H ’ 1.8E+Ol N’ l.aE+W N 8.8EQl N l.OfZ+O3 N WE+01 N 

1332818 4.09E-04 H l.SHOl N 1.5E+W N 5.4E-01 N 8.2~+02 N 3.lE+Ol N 

1309844 4.WE-04 H s.70605 I l.bE+Ol N 2.lE-01 N 5.4E01 N &2E+O2 N 3.lE+Ol N 

7440382 3.ooE.04 I l.wE*w I 1.5lE*Ol I 4.5602 c 4.lEO) C 2.lE.03 C 3.aE*w c 4.3E-01 C 

778442t 1.4OE-95 I Y l.OEOl N S.lE02 N 

78578148 Q.WE-03 I 3.3E+O2 N 3.3E401 N l.ZE+Ol N l.SE*O4 N T.OE+M N 

1912249 3.!xsO2 I 22OEOl H 3.OB.01 c 2.8Eu2 c 1.4E.02 c 2.8E+Ol C 2.9B+w c 
1 1033331 1 1.1OB-01 I I 1 I.IOE.OI I 1 1 8.lEOl c 1 5.7EM C 1 2.9E-02 C 1 5.2E+O’ c 1 5.aE*Wc 
I 74403931 7.oso2 I I 1 1.48E44A 1 I I 28~a3 N ) LIEOI N I 9,5E+Ol N 1 1.4E+W N 1 SSE+O3 N 

- ._ -  __ 
-  ”  . . - . . .  

BAYGDN 114281 4.Oma3 I 1.5E*82 N l.SE+Ol N 5.4E*W N 8.2E+O3 N 3.lE+O2 N 

BAYTHRDID 88359375 2.SOE.02 I Q.lE+O2 N Q.lE+Ol N 3.4E*Ol N S.lE*M N 2.~~33 N 

BENTAZDN 2M7890 3.OOE-02 I l.lE+W d l,lE*O2 N ,.I&01 N 8.lE*O4 N 2.3E+O3 N 

BENZALDBHYDE 100527 1.OOE01 I 3.78+03 N 3.7EkI2 N 1.4E402 N 2.OE+O5 N 7.9E*O3 N 

I. 714321 3.m~.93 E 1 2.90~02 I 1 1.7~~3 E 1 2.90~~~2 I I y I 3.8~01 C I 2.2~1 C I l.lEal C I ~@+oz C I 2.2E+O’ C 
1 109!%5) 1.MKdbH I I I 1 y 1 8.1~~ N 1 3.7E.02 N 1 1.4E-02 N 1 2.OE4Of N 1 7.SfZa1 N 

2.7E.05 C 

t 

I 1.4w5 c 1 2.5E-02 C 1 2.aEmc 1 ~BENZIDINE 

BENZYL CHLORIDE 
BERYLLIUM 
BIFHENYL 

*BlS(2.CHLDRCETHyL)ETHER 
BI~(~-Q~LC!~~SDPRDPYL)ETHER 

mS(CHLDRDMETHYL)ETHER 
BIS(Z-ETHYLHEXYL)PHTHALATE 

BORON 
BRoMoolcHLoRoMElHANE 

92875 

65850 

t 

ml518 

100447 

7440428 --I- 75274 

3.O9E-03 I 2.3OE402 I 

4.wmw I 
3.WE.01 H 

0.17 I 

P.WE-03 I 

5.WE-02 I 
i.iOE+w I 

4.OOE.02 I 7.00E-02 H 
2.2OE+O2 I 

2.WEm I 1.4oE-92 I 

Q.WE.02 I 

2.00E-92 I 8.2OE-02 I 

23OE+o2 I‘ 

Y 
5.7E-08 I amE+w I 

Y 
l.loE+w I y 

3.s&O2H y 
2.2OE+O2 I y 
IACE- E 

5.7OE-03 H 

Y 

2.9E-04 C 

1.5E+O5 N 
l.lE+O4 N 
8.2E.92 C 
7.3001 N 
3.OE*O2 N 

9.8Eo3 C 

2.aE.Ol c 
4.aE-05 c 
4.8E*W C 
3.3E+a3 N 

1.7EOl C 

I.5004 N 
l.lE+W N 

3.7E-92 C 
7.5E-04 C 

1.8E+O2 N 
5.7E-03 c 

54E*O3 N I).ZE+O&N 3.lE*OS N 

4.lE*O2 N 8.lE+O5 N 2.3E*M N 

l.QE42 c 3.4E+Ol C 3.8bO9 C 

I 4.lE*O2 c 4.8E+Ol C 

BROMDETHENE S93802 8.8Eoll I 1.1OE-01 H y l.lE01 C 5.7E-92 C 

“EROMOFORM 75252 2.OoE.02 I 7mE-03 I 3.mmr3 I a.sE+w c 1.8E+W C 4.OE-01 c 7.2E+O2 C O.lE+Ol C 

eRDMuElwNE 74839 1.4oE.03 I 1.4OE-03 I Y O&E+00 N S.lE*W N 1.9E+W N 2.9E*O3 N l.lE+O2 N 

2101983 5.wE.03 H IBE+ N 1.8E+dl N 8.8E*W N l.OE+W N 3.9E+O2 N -ERDMOPHCS -~~ 
1.3-BUTmENE lw9w 1.aoE+w Ii y 7.OEo3 c 3.5E-03 c 

l.BlJT~ 71583 1.wE.01 I 3.7@03 N 3.7092 N 1.4E*O2 N 2.OE*O5 N 7.8E6.3 N 

eLlTYLBmzYLPHrHAlATE am87 2.OwOl I 7.3E+O3 N t.I+02 N 2.7E402 N 4.lE*O5 N 1.8E+O4 N 

BLITYIATF \ a.Oaxl2 I l&E+03 N 1.8E+O2 N 8.8E+Ol N l.OE*W N 3.9E+O3 N ’ 2w94lS 

.‘, 



BETA4M.OFtONApl-lViALENE 

CYANOGEN CNLORIDE 

PoTAssluM SILVER CYANIDE ---- .- 

SILVER CYANIOE sLm49 I I I 3.=+oj N 3.71302 N lAE*82 N Z.~+fX N 7.9f303 N t 



ChUllkd 

SODIUM CYANIDE 
THICICYANATE 

RfChY 

w’W 
4.WE.62 I 
l.orJE-ol E 

CSFo 

Ihn#gld 

RIM csn wafer ah Fish Induslrlal 

mgMgM llm9k9ld VGC w uohn3 mgnc9 msnce 
1.5E+63 N lSE+M N 5.4301 N 8.2E*O.l N 
3.7E+63 N 3.7E+O2 N 1.4E+M N 2.OE+O5 N 

ZINC CYANIDE 
CYCLOHEXANGNE 

1 5572111 5.0OE.02 I 1 
lw94ll RWE?W I 1 

I I I I 1.8E+fi3 N 1 l.BE+I%? N 1 B.BE*Ol N l.OE+OS N 

-~ 1 1.8E+O5 N 1 l.BE*W N 1 &8E+O3 N 1 I.OE+O~ N 
5.WE-03I 1 I I 1 I 1.8E+O2 N 1 l.BE+U N 1 6.9000 N 1 l.oE+D4 N CYNALOTHRINKARATE 6w65658 

CYPERMETHRIN 52315078 l.o6&62I I 
DAmHAl. I 

l.WE.o2I I 
I 

1861321 
DALAPON 75996 

1 1 3.7E*M N 1 3.7E+Ol N 1 1.4E+Ol N 1 2.OE+O4 N 
1 3.7E+O2 N 1 3.7E+Ol N 1 1.4E+Ol N 1 2.6~+04 N 

3.ooE-02 I 
Do0 

l.lE+W N l.ll302 N 4.lHOl N 
72546 

(l.lE+W N 
2.4oEOl I 

DDE 
2.8031 C 2.6E.m c 1.3Ed2 c 

72569 
2.4E*Ol C 

3.4oEOl I 
DDT 

2.OE-01 c 1.8E42 c 9.3E-03 c 
50293 

1.7001 c 
S.WEM I 3.46EOl I 

~~A~INON 
3.40E.61 I 2.oE.01 c 1.8E-02 c 9.3Eo3 C 

333415 
1.7E+Ol C 

9.WE-04 H 
M0ENZOFURAN 

3.3E401 N 3.3E*W N 1.2E*W N 
132649 

1.8E+O3 N 
MOE-03 E 

“1.CMSROMGSENZENE 
Y 2.4E+Ol N lSE*Ol N l.lE+W N 

108376 
8.2E403 N 

l.wE-02 I 
DISRGMOCHL~R~METHANE 

3.7E+O2 N 3.7E+Ol N 1.4E+Ol N 2.OE*M N 
z 1.3E-01 c 7.5EM C c 3.8E-O2 C 8.8E*ol 

1.4Of3W H 5.76Ea I 
1.2MSRDMoETHAFIE 

2.46EWH y 4.7m2 c I 2.1EQl N 1.3EW C 
m6934 

+1E+W C 
8.!BE+61 I 5.7oE-05 It 

cmulwPHTHAlATE 
7.69EOl I y 7.5EQI C 8.2E.03 C 3.7E.O5 C 

84742 
6.7E-M C 

l.wE.01 I 
ocAM0A 

3.7E+63 N 3.7l302 N 1.4E+O2 N 2.M405 N 
191mm bWE.62 I 

~.2XKHLGRGSENZENE 
l.lE+O3 N l.lE*O2 N 4.lE*Oi N &lE+O4 N 

95501 9.ooE-02 I 9.WE-O3E 
.~1*3-DlCHLDl?O0ENZENE 

Y 6.4E*Ol N 3.3E+Ol N 1.2E+M N 1.6E+05 N 
541731 9.00E-64 E 

1.4-DlcHLGRGSENzENS 
Y 5.5000 N 3.3E+W N 1.2E+W N 1.8E+63 N 

lo6467 3.WE.02 E 2.4OE-62 H 2.29EOl I 
3.~-DlcHLGRGSEMlnN 

2.2E.02 E y 4.7E-91 c 2.6E-Ol C 1.3EOl C 2.4E+62 C 
91941 4.5oE-01 I 

V-DlCHLGRG-2-SlJTENE 
1.5E.61 c 1.4E-02 C 7.oE-fM c 1.3E+ol C 

764410 1.3E-03 c 
~LGRDDIFLUGRGMETHANE 

9.36E+oon y 8.7EM c 
7571e 2.ooE-ill I 5.O6E.62 A 

l.l-DlCHLGRGETHANE. 
Y 3.5E+O2 N 1.8E+O2 N 2.7002 N 4.1E+65 N 

ki343 l.WE-01 H 1.4OE.01 A 
1.2-DlcHLGRGETHANE 

Y 8.oE402 N 5.1E+M N 1.4E+62 N 2.OE*O5 N 
107082 3.OOE-M E 9.1oE.02 I 1.4w4a E 9.lOE.02 I y 1.2E.01 c 6.9EQz c 3.5EM c 0.3E+Ol C 

l.l.lXHLDRDElHENE 75354 9.WEM I 8.WE-01 I 1.75E-61 I y 4.4wJ2 c 3.6E-62 C 5x-63 c 
CIS-1.2-DlCHLGRCETHENE 

9.5fxKl c 
155592 l.WE-02 H Y &lE+Ol N 3X*01 N 1.4E+Ol N 2.OE+&l N 

TRANS.1.2-LXHLCROETHEbJE 
, 

156665 2.WEM I Y 1.2E402 N 7.3E+Ol N 2.7001 N 4.lE+O4 N 
TOTAL l.P-LXHLOROETHENE 540590 9.WE%i H Y 5.5001 k 3.3E401 N 1.2E*Ol N 1.8E*O4 N 
2.4-DICHLGR~NOl 120832 3.ooE-03 I l.ll302 N l.lE+Ol N 4.1E*W N 6.lE+O3 N ’ 
‘*2.4-D 94757 r.wEm I 3.7E+O2 N 3.7001 N 1.4001 N 2.OE+O4 N 
~~.~-~CHLORDPHENGXY)BJTYRIC ACID 94826 8Eo3l 2.9E+O2 N 2.9&01 N l.lE+Ol N l.(IE+M N 
1.2MCHLGROPRGPANE 76975 . 6.6OE~ H 1.14E.O3 I Y 1.6EOl c 9.2EM C 4.6E-02 C 
2.3-DICHLOROPRGPANOL 

8.4E+Ol C 
616239 3.ooE.o3 I l.lE+O2 N l.lHOl ii 

1.3.MCHLGRCPROPENE 
4.1E+W N 6.1E+03 N 

542756 3.WE-04 I l.wE.01 H 5.7lE.03 I 7.7E.02 C 4.6E.62 C 1.6E-M c 
DICHLORVOS 

IJOE Ii y 32E*o1 c 
62737 5E-041 0.29 I 1.43Eo1 I 2.3801 C 2.2S-o2 c 

wcoFol. 
l.lE.62 C 2.6mOl c 

115322 4.4Edl W 1.5E.01 c 1.4E-02 c 7.2E.63 C 
DICYCLGPENTADIENE 

1.3E+ot c 
77736 3E.02 H 6.WE-O5 A 

DIELDRIN . 
Y 4.4E.01 N 2.2E-01 N 4.1E+Ol N &lE*W N 

80571 5.wEo5 I 1.80E*Ol I 1.6oE*o1 I 4.2E.03 C 3.9EM C 2.oE-04 c 
DIESEL EMISSIONS 

3.6E.ol c 
1.4c&o3 I 5.lE+W N 

MET-TE 84662 6.o9EOl I 2.9E*O4 N 2.9003 N l.lE*W N l.BE+oB N 
METHYLENE GLYCOL. MGNGBUTYL ETHER 112345 5.7OE.03 H 2.1E+Ol N 
DIETHYLENE GLYCOL. MONOETHYL ETHER 
M(2-ETHYLHEXYL)ADIPATE 
DIETHYLSTILSESTRGL 
MFENZOQUAT (AVENGE) 

1,lMFLUGROETHANE ’ 

~~immL ME~HYL~H~S~TE (DIMP) 

111960 2.ooE+w Ii 7.3E+M N 7.3E*63 N 2.7E*O3 N 4.lE+t@ N 
IO3231 6.WE-Ol I 1.2oE.03 I 6.6E+ol c 5.2E+a0 C 2.6E*w c 4.8E*o3 c 
56531 4.79E+O3 H 1.4E-65 C 1.3E-08 c 6.7EQ7 c 1.2E-m c 

43222486 0.wE-02 I 2.9E+O3 N 2.9E*O2 N l.lE*(n N 1.6EtO5 N 
75376 

O.WEMI 

1.1oE+01 I Y 8.6E+O4 N 4.OE+W N 
1445755 2.9E*O3 N 2.9E*O2 N l.lE+92 N 1.6EtO5 N 

3.3’MMElHGXYSENZlMNE 119804 1.4OE42 H 4.8066 c 4.5E-01 C 2.3E.01 c 4.1062 c 
“MMETHYIAMINE 124405 5.7mx5 w Y 4.2E.IB N 2.lE.O2 N 
2,IIWMETwLINE HYDROCHLORIM 21436934 5.a.01 H 1.2E.61 C l.lEM c 5.4E.03 C 9.9E+W C 
2.4MMETk’ % INS 95681 7.soE-01 H -r 8.9E42 c 8.3E.O3 C 4.2Eo3 C 7.6E*w c 

,* j 

Resldenlial 

--zs%k- 

7.8063 N 
39E+O3 N 
3X405 N 
3.9hO2 N 
7.8E+O2 N 

7.8E+O2 N 
2.3E+W N 

2.7E+W C 
1.9E*W C 
1.9E+W C 
7.OE*Ol N 
3.1E+62 N 
7.8E+M N 
7.6E+W C 

4.6E-61 C 
7.5E-O3 C 

7.6E+O3 N 
2.3E+W N 
7.0003 N 

7.OE+Ot N 
2.7E*Ol C 
1.4mw c 

1.6E*O4 N 
‘7.6E*63 N 
7.oE*w c 

i.lE*W C 
7.6E*M N 
1.6E+63 N 
7.OE+O2 N 
2.3PO2 N 

7.0E*O2 N 
6.3E+O2 N 
BAE+W C 
2.3E+O2 N 
3sE*w c I 
2.2E+W C 
1.5E+W C 
2.38463 N 
4.oE62 c 

6.3E+O4 N 

1.6E*O5 N 

5.3E*M C 
1.4E.04 C 

6.3E+63 N 

6.3E+O3 N 

4.6E+Ol C 

l.lE+W C 
\ 8.5E.01 c 

.d 



.J 

~:I-Ims n=tasf A-HEA~TMu w=~dmmh~~msdfwa~ 

E-EPA+CEA~wb O-o(hcr 

Chemicsl GAS 
N.N.DlMETHhANILlNE 121697 
3,3’-OiMETHYLSENZhYlM 119937 
l.l-DlMETHYLHYDFUZlNE 57147 
1.2MMETHYLtwoRmNE 540738 
2.4-DlMETHYLPHENOL 105679 

RIUO 

menCM 
2.00E-63 I 

2.OoE-02 I 
RMF.n.4 I 

CSFo 
liRlpl@d 

9.26E+W H 
2.6OeW w 
3.7OEm w 

0adszC-Wlchognlct~ N-NW *fkcN I=Rsc*HolO.l l RBc-2 

RNk-basd coneenlmuons 

Tap Amblanl son 

cm wafsr air FM IlXJUSMst Rssldentlel 

ImgnsM voc w u9hn3 mgnc9 msnc9 mm9 
7.3E+Ol N 7.3E*W N 2.7E*W N 4.lE403 N l.BE%? N 

3.5oE*w w 
7.3EoJ c 8.8E-64 C 3.4E-64 C 6.2E-01 C 6.9E-02 C 

.2.6E-62 C 1.8E-03 c $1.2E&C 2.2E4W C 2.5E-01 C 

3.7OE401 w 1.8E.03 c 1.7E04 c 8.5E.05 C 1.5E.01 C 1.7E-62 c 

7.3E402 N 7.3POl N 2.7E+Ol N 4.lE46.l N 1.6E463 N 
9 9E.M N n. . . ” 

I - 

WMETHYL-TE 131113 I 

1.2.OlNlTR06ENZENE 
1.3-lXNlTRO0ENZENE 
1,4UNlTRO0ENZENE 
4,6-DlNlTRO.O-CYCLOHEXYLC(LNa 
4.6-olNmo-2.MmHYLPHENa 

2.4-OlNlTRCUiENa 

InNlTRoTaUENE MIX 

2.4MNlfRoToLuENE 
2.6mnTqoTaUENE 
“MNosE0 

DKJcTYlm~ . 

1&UOXANE 

528290 4.WE.04 H 
99650 l.wEQ4I 

lW254 4.OOE.04 H 
131695 2.OoE-63 I 
634521 l.WE-04 E 

51265 2.mm3 I 
6.6UXl I 

121142 2.WE-03 I 
606202 l.WE.03 H 

69857 l.wE.03 I 
117840 2.OOE.02 H 
123911 * 1.1w.02 I 

?.mFM I 

I I 3.7EtO5 N I 
l.CiE*Ol N l.d*W N 5.4E01 N 69E+M N 3.lE401 N 
3.7EtW N 3.IE.01 N 1.4E.01 N 2.0E402 N I.BE+W N 

1.5E401 N 1.5E+W N 5.4E.01 N 8.2E402 N 3.lE401 N 

7.3E+Ol N 7.3E+W N 2.7E+W N 4.1E+O3 N 1.8E*62 N 

3.7E+oo N 3X-01 N 1.4E-01 N 2.0E402 N t.BE+oO N 

7.3E+61 N 7.3E4W N 2.7E*O6 N 4.lE463 N 1.6E402 N 

9.6E-os! C 9.2E-03 C 4.6E-03 c 8.4E+W C 9.4E41 C 

7.3E401 N 7.3.E*W N 2.7000 N +lE*oJ N 1.6E+62 N 

3.7E401 N 3.7E+W N 1.4E+W N 2.OE403 N 7.8E401 N 

3.7E401 N 3.7E4W N 1.4E*W N 2.OE403 N 7.6E401 I4 

7X402 N 7.3E+Ol N 2.7E+Ol N 4.lE464 N I.61303 N 

6.lE*W C R7E01 C 2.9E41 c 5.2E402 C 5.8E401 c 
0 ,crm N 9 1FtOl N 21?4303 N 

8.WE-61 I w3t-w G 

OtQUAT 65607 2.ME-03 I 8.6E401 N 8.OE+W N 3.OE’W N 4.5E403 N 1 .~*I)2 pJ+e 

‘PlSULFOTON 298044 4.WE.05 I 1.5E4W N 1.5E-01 N 5.4602 N 8.2E+Ol N 3,lEtW N”‘ 

1.4.olTtilANfi 505293 1.wE-02 I 3.7E402 N 3.7E401 N 1.4E401 N 2.6lXU N 7.8E402 rs: 

DluRoN 330541 2.06Em I 7.3001 N 7.3E+W N 2X+00 N ClEun b 1.6E*O2 N: 

ENDOSULFAN 115297 8.WE-63 I 22E+O2 N 2.2E401 N 6.lE*OCI N 1.2E+IM N 4X+02 N 

EMDRIN 72205 3.00E-64 I l.lE+Ol N l.lE*W N 4.lEOl N 6.lEtO2 N 2.3E+Ol N 

“EPlCHLOROHYLIRIN lwma 2.WE-03 H 9.9lwm I 2.86E-04 I 4.2OE-03 I y 2.OVW N l.OE*W N 3.2Ebl C I 5.6E402 c I 8.5E401 C ; I 

5.wE-M I l.BE+Ol N 1.8E4OQ N 6.8E-01 N l.OE*lU N 3.9E401 N ETHION 583122 

2mNoL llOW5 4.WE.61 H 5.76E.02 I lSE*M N 2.lE*O2 N 5.4E462 N 8.2E405 N 3.lE404 N 

1.6E4W N 7.oE464 N ETHYL ACETATE I?1786 9.WE-01 I Y 5.5E+W N 3.3E+W N 1.2E*W N 

100414 l.lloEQl I 2.9oE-Ol I Y 1.3E*W N l.lE+W N 1.4E+O2 N 2.OE405 N 7.6&W N ETHYLBENZENE 
ETHYLENE MINE 107153 2.OOE-62 H 7.3E402 N 7.3E401 N 2.7E+Ol N 4.lE404 N l.BE*W N 

ETHYLENE GLYCDI. 107211 2.06E+W I 7.3E404 N 7.3&W N 2.7E*W N 4.lE406 N lsEcO6 N 

ETHYLENE QLYCOL, MONOBUML ETHER 111762 5.7OE.M H 2.lE401 N 

“ETHYLENE OXIDE 75216 l.WE*W H 3.5OE-61 H y 2.3E-02 C 1.8E-02 c 3.2E-63 C 5.7000 c 6.4EOl C 

ETHYLENE THD’JREA 96457 8.OOE~ I l.lEdl H 6.lE-01 C I 5.7EM C I 2.9E.02 C I 5.2E+Ol C ! S.BE*OO C I 

ETHYLETHER 60297 2.WE.O? I Y 1.2E*W N 7.3E462 N 2.7E+O2 N 4.lE405 N I.61304 N 

ETHYL METHACRYLATE 97632 9.OOE-02 H Y S.IE462 N 3.3E402 N 1.2E402 N l.IIE+OS N 7.6E+W N 

22224926 2.66Eo4 I 9.1E*W N 9.lEQl N 3.4E-01 N 5.X402 N 2.OE+Ot N FENAMIPHOS 
2164172 1.39E.62 I 4X402 N +7E+oI N l.EE*Ol N 2.7E*M N l.oE+W N FLUOMETURON 

4.7E*W N FLuoRlNE 7792414 6.wE-02 I 2.2E+W N 2.2P62 N &lE*Ol N 1.2EtM N 

FOMESMEN 72178020 l.eE4Jl I 3.5E.01 c 3.3E-02 C 1.7EQ2 C 3.OE401 c 3.4E+00 C 

7lloFM I 7.3EtOl N 7.3E+W N 7X41X3 N 4.1E463 N 1.6E+O2 N 

I FORMIC AU0 

IFURFURAL 

2.OOE400 H 
l.ow-03 t 

3.BOEstXIH 

3.WE-03 I l.WEM 

4.oM-MI 2.90E-64 

1.00&01 I 
5.WE-lM i 4.5Lmw I 

l.3oE-o5 I 9.1l!E*w I 

r.--W I. 

7.3E404 N 

6.lE+W N 
1.8Eu2 c 

l.lE*O2 N 
l.SE+Ol N 
3X+03 N 

1.5E-o2 c 
7.4w3 c 

T.BE*W N 
3.7E’W N 
1.8E-03 c 

3.7E401 N 
l.lE+W N 
3.7002 N 
1.4E.03 c 
6.9E-04 C 

&IS-“& R 

t.TE*W N 
1.4E*W N 
8.3E-04 c 

4.lE+W N 
5.4E.01 N 
1.4kO2 N 

7.OE-64 c 
3.5E.04 c 

T..-.-- .- 

4.1E*OB N 

2.OEe3 N 
1.5E460 C 
B.lE*W N 
8.2E*02 N 
2.OE465 N 

1.3E4W C 
6.3E-01 C 

1.6E465 N 
7.6E401 N 
1.7E-01 C 

2.3E+O2 N 
J.lE*Ol N 
I.BE*W N 
1.4E01 C 
t.OE-02 C 



j2-HEXANDNE I 591788l 4.OOEm E I I -;.4EW ; I 

I 61235042 I 3.3oE4l21 
I 28914101 5.wE.02 I I 

I I 
HYORAZINE 302012 3.OQE400 I 1.7OE*o1 I 
HYDROGEN CHLORlOE 7847010 5.7OE-03 I 
HYDROGEN SUL,FlDE 7783084 3.ooE-03 I 2.85EQ4 I 
HYDRODUINCNE 123319 4.WE-02 Ii 
IRON 7439898 3.ooE.01 E 
ISDBUTANDL 78831 3.WE-01 I L 

ISDPHDRDNE 78591 2.WEOl I woE44 I 
ISDPROPALIN 33820530 1.5oE-02 I 
ISDPRDPYL METHYL PHDSPHONIC ACID 1832548 l.WExJl I 
“TETRAETHYLLEAD 78602 l.OOE-07 I 
LITHIUM 

-IL 

7439032 2.OOE-02 E 
MAUTHlON 32t755 2.WE-02 I 
MALEIC ANHYDRIDE 108318 l.OOE-01 I 
MANGANESE-NDNFODD 743QQ85 2.OoE.02 I 1.43E.05 I 

ld.wmNE~E-FooD ?ClSQW woE.01 I 1.43E.05 I 
MEPHDSFCLAN 950107 9.00505 Ii 
MEPlOUAT CHLORIDE 24307284 3.WE-02 I 
MERCURIC CHLORIDE 7487Q47 3.OQE-04 I 
MERCURY (WDRGANIC) 7439978 8.8OE-05 I 

METHYLMERCURY 22967926 l.WE.04 I 
METHACRYL@QlRILE 128987 l.ooE-04 I 2.WE-04A 

METHANOL 87581 ‘5.ooE-01 I 
METHIDATHIDN 950378 moGo3 I 
METHDXYCHLDR 72435 5.OoE.03 I 
METHYL ACETATE 79209 l.OOE+do H 
MEMM ACRYLATE 98333 3.OOE-02 A 
2UETHYlANILlNE B5534 2.40&a H 

4-(2.METHYL.4GlLORDPHENOXY) BUTYRC AC10 94815 l.wE.02 I 
2-METHYL-GCHLDRDPHENO~YACETlC ACID (MCPA) Q4748 5.WE-04 I 
2-(2-METHYL-4CNLORDFHENDXY)PRDPlONlC ACID (M 93852 l.ooE4N I 
METHYLCYCLDHEXANE 108872 8.8oE-01 Ii 

METHYl.ENE SRDMIDE 74953 l.‘JOE-O2 A 

METHYLENE CHLORIDE 75092 8.wE-02 I 7msO3 I 8.fiE-m Ii 1.85E03 I 

4,4’-METHYLENE BIS(2-CHLCf?OANILINE) 101144 7.OOEo4 H 1.3oE-01 H 1.3oE-ol Ii 

4,4’-METHYLENE BlS(N,N’-DiMETHTL)ANILlNE 101811 i.sowz I 

4,4’.METHYLENEMPHENYL ISOCYANATE ly88 1.7E-04 I 

METtWLETHW qDNE@UTANDNE) 78933 8.OQE.4tl I 2.85EQl I __ 

IMETNYLHV $ I 803541 1 1.1043ww 1 
I 

Tap 
WeI@ 

uon 
7.3E+Ol N 
4.2E-02 C 
8.8E-01 C I 
l.lE-02 C 

3.7EM c 

Risk-b 
Ambient 

Sk 

m 
7.3E+W N 
3.QE-03 c 
8.OE.02 C I 
Ll.QEo) C 
3.5E-03 C 

1 l.lE-DS c 1 1.4E-oe‘ C 

1 4.8E+OQ C I 1 4.5E-Ql C I 

I l.lE+Ol N 1 i.lE*W N 

2.lE+Ol N 
l.lE+M N l.OE*W N 
1.5E+W N l.Sk? N 

3.7003 N 3.7E*O2 N 
7.3E*02 N !i.2l%2 N 
8.lE+O3 N 5.2EM N 
3.3E+W N 3.3E-01 N 
l.lE*W N l.lE+O2 N 
l.lE+Ol N l.lE+W N 

3.1E-01 N 

3.7E*W N 3.7E.01 N 

Y l.OE+W N 7.3EOl N 
1.8E*O4 N 1.8l303 N 

1 3.7E+Ol N 1 3.7E*W N 
1.8E*02 N 1 1.8E+Ol N 

Y 8.lE*lU N 3.78*03 N 

Y 1.8E+O2 N 1.1E*O2 N 
2.8601 c 2.8E-02 C 
3.7E+M N 3.7E+Ol N 

1.8001 N l.BE*W N 

3.7HOl N 3.7000 N 

Y 8dE+O3 N 3.1E+O3 N 

Y B.lE*Ol N 3.7E*Ol N 

Y 4.lE+OO C 3.8E+w c 
8.2EOl C 4.8E-02 c 

13300 c 1.4E.01 c 

8.2E-01 N 

Y l.QE+lU N l.OE+W N 

8.1E-02 C 5.7E-03 C 

Rasldantlel 

mgncg mm9 m9 
2.7E+W N 4.1E+O3 N 1.8E*O2 N 
2.OE.03 C 3.8E+W C 4.OE-01 C 
4.OE.02 C I 7.3E+Ol C I 8.2E*W C I 
5.OE-04 C Q.l&Ol C l.OE-01 c 
l.8E.03 C 3.2E+OO C 3.5Edl c 
2.4EJJ3 C 4.4bW c 4.9EOl c 
1.8E-03 C 3.2E*W C 3.5E-01 C 

Q.SEcW N 1.4E+M N 5.5E+O2 N 
5.1E-07 C 9.2E.04 C l.oEM c 
2.3E.01 C I 4.lE+O2 C I 4.8E*Ol C I 
4.lE.01 N 8.1E+O2 N 2.3001 N 

B.lE+Ol N 1.2E*O5 N 4.7E+O3 N 
54E+Ol N 8.2E+O4 N 3.lE+O3 N 
4.5E+Oi N 8X*04 N 2.8E+O3 N 
B.BE+Ol N l.OE+O5 N 3.9&W N 
l.lE-03 C l.BE+OO c 2.1E61 C 

4.lPW N 8.lE+O3 N 2.3002 N 
S.4E*Ol N 8.2E+O4 N 3.lE+O3 N 
4.lE+O2 N 8.lE+O5 N 2.3E+O4 N 
4.1002 N O.lE+OS N 23E+O4 N 
3.3E+W C 8.oE*o3 c 8.7E+O2 C 
Z.OE+Ol N 3.lE+O4 N 1.2E+O3 N 
1.4E+O2 N 2.0005 N 7.8E+W N 
1.4E-04 N 1 2&Il N I 7.8E-03 N 

1.2Edl N l.BE*M N 7.OE+OO N 
4.lE401 N 8.1E*O4 N 2.3E+O3 N 
4.lEOl N B.lE+M N 2.3E+Ol N 

1,.4E+W N 2.OE+W N 7.8E+Ol N 
8.8E+W N l.OE+M N 3.0002 N 
1.4E*O3 N Z.OE*W N 7.8E*O4 N 
4.1E+Ol N B.lE*M N 2.3003 N 
1.3E-02 c 2.4E*Ol C 2.7E*W C 
1.4E+Ol N 2.QE+O4 N 7.8E+O2 id 
8.8E-01 N l.OE*O3 N 3.QE+Ol N 
1.4E+W N 2.OE+O3 N 7.8E+Ol N 

1,4E*Ol N ?.OE*M N 7.8E+O2 N 
4.2661 C 7.8Em2 c 8.5mOl c 
2.4E02 C 4.4E401 c rl.QE+W C 
8.QE.02 c l.ZEa? c 1.4E+Ol C 

8.lE+O2 N 

2.sE-03 c 
1 1.2E*C6 N 1 ,4.7E+O4 N 

5.2E+WC )WJI C 



I RtC4 CSFo RflJl CSFI 
, . . .-.-. ., 

Sk Flh IndusMsl Residenllal 

CAS fww IkRQlll~ mgnC@d ~~Qfd voc usn usrma menC9 ,mghQ WW 
“METHYL l8OWTYL KETONE (4.M&THYL-2-PENTANOh 108101 8.WE-02 H 2.WE-Q2 A Y 1.4E402 N 7.3E401 N l.lE+O2 N 1.8E+O5 N 8.3E+O3 N 
METHYL METHACRYIATE 80828 1.4oE+w I 2.OOE-Ol I I Y lJE403 N 7.3E+O2 N : l.QE*W N 2.QE408 N l.IE+OS N 
2-METHYL-8-NRRoANlLfNE 99558 3.3cE-02 H 2.OE+w c 1.9EOl C 9.8EM C 1.7E402 C l.QE+Ol C 
METHYLPARATHION 2s8ow 2.5OEo41 9.lE*W N Q.lE.01 N 3.4E-01 N 5.1E402 N 2.OE*Ol N 
2-METHYLPHEKX. 2-METHYLPHEKX. %I87 %I87 5ooEQ2 I 5ooEQ2 I 1.8E+O3 N 1.8E+O3 N l.BE+M N l.BE+M N 8.8E+Ol N 8.8E+Ol N l.OE*O5 N l.OE*O5 N 3.9E*M N 3.9E*M N 
3uETHnPHEm 3uETHnPHEm 108394 108394 5.wE-02 I 5.wE-02 I 1.8E403 N 1.8E403 N 1.8E+O2 N 1.8E+O2 N 8.8E401 N 8.8E401 N l.OE+O5 N l.OE+O5 N J.QE+W N J.QE+W N 
4uETHnPHENa. 4uETHnPHENa. 108445 108445 8.OOE.03 H 6.ooE.03 H 1.8E+W.? N 1.8E+W.? N 1.8E+Ol N 1.8E+Ol N 8.8E*W N 8.8E*W N l.OE*O4 N l.OE*O4 N 3.SE402 N 3.SE402 N 
M!ZTHYLSlYRENE MIX M!3HYLSl-YRENE MIX 25013154 25013154 8.WEQJ A 8.WEQJ A l.OOEQ2 A l.OOEQ2 A Y Y S.SE+Ol N S.SE+Ol N 3.7E401 N 3.7E401 N 8.lhW N 8.lhW N 1.2E404 N 1.2E404 N 4.7E402 N 4.7E402 N 
ALPHA-MB ALPHA-MB 98839 98839 7.WE.02 A 7.WE.02 A Y Y 4.3E402 N 4.3E402 N 2.8E*O2 N 2.8E*O2 N 9.5E+Ol N 9.5E+Ol N 1.4E+O5 N 1.4E+O5 N 5.5E+O3 N 5.5E+O3 N 
METHYLTERT-BUTYLETNER METHYLTERT-BUTYLETNER 1834044 1834044 8.57EOl I 8.57EOl I Y Y 8.3E+W N 8.3E+W N 3.lE403 N 3.lE403 N 
MEmLAcHLoR (DUAL) METOIACHLOR (OWL) 51218452 51218452 1.5OEal1 I 1.5OEal1 I 5.5fW3 N 5.5fW3 N S.SE+M N S.SE+M N 2.OE+O2 N 2.OE+O2 N 3.1E+O5 N 3.1E+O5 N 1.2E404 N 1.2E404 N 
“MIRW 2385855 2.OQE-04 I 7.3E4W N 7.3E-01 N 2.7E-01 N 4.1E402 N 1.8E401 N 
MOLYBCENLM 7439981 5E53l 1.8@02 N 1.8E+Ol N B.BE+W N l.Ol304 N 3.9E*O2 N 
‘woNoCHLCRAMIM lWQWO3 IEQI I 1.OOE.01 H 3.7E409 N 3.7E+O2 N 1.4E+O2 N 2.OE405 N 7.8E*O3 N 
MALE0 300785 2EU3 I 7.3E4Oi N 7.3E*W N 2.7E+OQ N 4.lE403 N i.8E402 N 

: NICXELREFINERYDUST 8.4EJJl I 7.5E.03 C 
NICKEL 744OQ20 2.WEm I 7.3E402 N 7.3001 N 2.7E+Ol N 4.lE+Q4 N ME++3 N 

NITRATE 14797555 1.8oE*w I ES+04 N 5.8PO3 N 2.2003 N 3.3E+O8 N 1.3E*M N 

NlTRlcoxloE 10102430 1.ooE.01 y Y 8.1E402 N 3.7&a? N 1.4002 N 2.0005 N 7.8E+O3 N 

NITRITE * 14797850 l.OQEQl I 3.7E+O3 N a 3.7E402 N 1.4E+O2 N 2.0@05 N 7.8E+Ct3 N 

2.NlTROANlUNE 

NlTROtlENZENE 

NlTROFURANTOlN 

NIT-E 
NITROGEN OIOXIOE 
NITROBLYCERIN 
4-NlTROPHENU. 

2-6JlTRCPROPANE 
“N-NiTROSOUNBUTYLAMINE 

N-NlTROSODlETttWXMlt’4E 
N-NlTROSCdETHYLAMIM 
N.NlTRO8OUMETHYLAMINE 

N.NlTROSOUPHENYlAMINE 
N-NlTROSOUPROPYUMlNE 
N-NITROSGN-ETHYLUREA 
N~~OWN~ETHYLETHYLAMINE 

NHhOSOPYRRCLlMNE 

LI-NITROTOLLIENE 
O-NITROTOLUENE 
P.NlTROTCLvENE 

NUSTAR 
ORYUUN 

OXADIAZON 
OXAMYL 

OXYFLUORFEN 

PARAtILlAT CXCHLORIDE 
PARATHION 
Yl34TACHLOROBENzENE 
“PENTACHLORONlTROBENNE 

PENTACMOROPmNOL 

PERMETHRIN 

PHENOL 
M.PtlENYLENEMAMlNE 
o.PHENYLENEOIAMINE 

887u 5.7OEa5 H 2.1E-01 N 
c 

. . 
$5953 5.WEa4l .8.OCE-o4 A Y 3.5E+W N 2.2E+W N 8.8EOl N l.OE+O3 N 3.QE*otmgw 

87200 f.OCEG! H 2.8E+O3 N 2.8E+M N Q.fiE+Ol N t4E405 N 5.5E+O3tN 

5s870 1.5USW H 4.5lxl2 c 4.2E-03 C 2.lEbJ c 3.8E*W C 4.3E-01 C 

10102440 l.wmWW Y 8.lE403 N 3.7003 N 1.4003 N 2.OE408 N 7.8004 N 

55830 lAEQ2 E 4.8E+W C 4.5E.ill c 2.3EOl C 4.lE+O2 C 4.8E+Ol C 

100027 8.OOE~ E 2.98402 N 2.QE401 N l.lE+Ol N 1.8E404 N 8.3E*O2 N 

70489 ~5.7oEQ3 I Q.4OE*W H y 1.3E@ C 8.7E-04 C 

924183 5.4ceWI - !mE*wI y l.Qca3 c l.lE-03 C 8.8E-01 c ?.lE*W C 1.2E-01 C 

1118547 2.8oE+W I 2.4E.02 C 2.2E93 C l.lE.03 C 2.OeW c 2.3E-01 C 

55185 l.wE+o2 I 1.5oE*02 I 4.5E.04 C 4.2645 C 2.1605 c 3.8602 c 4.3Em C 

8275Q 6.lq+ol I 5.loE+ol I 1.3E.03 C 1.2604 c 8.2E.05 C 1.1E.01 c 1.3E-02 c 

88306 4.QOEo3 I 1.4E401 C 1.3E4W C 8.4E-01 C 1.2E*O3 C 1.3302 c 

821847 7.ooE*w I e.eEQ3 c 8.9E-04 C 4x01 c 8.2E-01 C “- 9.1&02 c 
4.8fxu c 759159 1.4OE402 H 4.8E.04 C 4.5E.05 c 2.3E.05 C 4.1E.02 C 

105Q5W6 2.2OE*01 I 3.0E.m c 2.8E-04 C 1.4E.04 C 2.8E-01 C 2.QE.02 c 

030552 2.lOE4W I 2.1OE+w I 3.2Eo2 C 3.OE-03 c 1.5E-03 c 2.7E*W C 3.OE.01 c 

6QO81 2.WEM E Y 1.2E+O2 N 7.3E401 N 2.7E+Ol N 4.lE404 N 1.8E403 N 
7.8002 N 88722 l.WEQ2 H Y 8.1E401 N 3.7E*Ol N 1.4E+Ol N 2.0004 N 

QQWJ l.OOEGH Y 5.lE+Ol N 3.7E401 N 1.4E+Ol N 2.OE*o4 N ‘: 7.8002 N 

855OQlW f.OOE04 I 2.8E+Ol N 2.8E+W N ME.01 N 1.4E403 N 5.5E401 N 

IQ044883 5.OOE-m I 1.8E403 N 1.8E402 N 8.8E401 N 1.01305 N 3.QE403 N 

I- 5.wEQ3 I l.BE,M N l.EE+Ol N E.EE+OO N l.OE*O4 N 3.9002 N 

23135220 2.xwl2 I Q.lE+O2 N Q.lE*Ol N 3.4E+Ol N 5.lE+O4 N 2.OE*@3 N 

42874033 3.OOEo3 I l.lE*M N 1.lE+Ol N IlE*W N 8.lE403 N 2.3E+O2 N .~~ 

1910425 4.5OE-m I l.EE+ob N 1.8E401 N E.lE+CG N WE*M N 3.51402 N 

58362 8.00EmH 2.2002 N 2.2E401 N 8.1E400 N 1.2E404 N 4.7E402 N 

898935 8.00EMI 2.9E401 N 2.QE+W N l.lE+W N 1.8E*W N 8.3E*Ol N 

82888 3.WEo3l 2.80601 H 2.8EQl c 2.4E-02 C 1.2!x2 c 2.2E401 C 2.5E+W C 

4.8E*Ol C 5.3mw c 87885 3.Wfxl2 I l.zasol I 5.Mol c 5.2E.02 C 2.8E-02 C 

!5284Wl s.OQEoz I I.8003 N 1.8E+O2 N 8.8E401 N l.OI305 N 3.QE403 N 

108982 8.WE-Ol I 2.2BO4 N 2.2E*Q3 N 8.1E402 N 1.2E*O8 N 4.7004 N 

1084a2 
4.7E402 N 

8.OQE-03 I 2.2E402 N 2.2001 N E.lE*W N 1.2E404 N 

95545 4.7Om2 H 1.4E4W C 1.3&01 c 8.7E-02 C 1.2E402 C 1.4E401 C 



‘I? C. 
F 

-l-lms n=HEAsf A.HEAsTufamlh W.v4maamtom~,Sw-T 

E’EPA-NcEA*po*lrlaulv o.hr 

Enk:C=Frohogen*thdr N. f+O”Cd”ogalc4mdr !=R8C‘tHlolO.l<RSC.e 

Risk-bared cotlwmaons 

Tap Ambient Soil 
RID0 CSFo RIDI 

chsmld 
CSFi WeleT air Fish InduSlrl8l RBSldellUlll 

CM mgnc@ 
P-PHENYLENE~~AMINE 

lhfl$kfl t-n$k$ld lWQ/d voc w ughn3 
lw503 

WW 
l.QOEdl H 

WQ WNI 

Z-PHENYLPHENOL 
8.9E*O3 N 8.9E+O2 N 2.8E+O2 N 3.98+05 N l.bE404 N 

90437 1.Qaz-03 H 
PIKBSPHINE 

3SE+Ol C 3.3E+W C 1.7E4W C 3.0&03 c 
7803512 

3.4E*M C 
3.OOE.04 I 8.8QEo5 I 

WOSPHORlC ACID 
1.1E*Ol N 3.1E01 N 4.1E.01 N 

7884382 
8.1EdJ2 N 2.3E+Ol N 

2.8oE-93 I 
PHOSPHORUS ME) 

1.lE+O1 N 
7723140 2.OOE-05 I 

W’+lTHUlC ACID 
7.3E-01 N 7.3E-02 N 2.7&02 N 4.1&01 N 

lW210 
l.EE+W N 

1.WE+OO H 
PMHALIC ANHYDRIDE 

3.7E+O4 N 3.7&03 N 1.4E403 N P.OE*MI N 
85449 

7.8E+O4 N 
2.WE*w I 3.43EM H 

WLYSROMINATED SlPHfaYLs 
7.3E+O4 N 1.3E402 N 2.78403 N 4.1008 N IBE+ N 

7.WEQB H 8.QOE+W H 
POLYCHLORINATEO SIPHENYLS 

7.5E-03 c 7.OE-04 C 3.5E-04 C 8.4E.01 C 
1336383 

7.2802 C I 
2.WE*w I 

AROCLOR-1018 
2.WE+w I 3.3E.02 C 3.lE-03 C 1.8EU3 C 

12874112 
2.9E*w c 

7.OOEa I 
3.2Ebl C 

7.WuJ2 I 
AROC4OR.1221 

7.WE.02 I 9.8E-01 C I 8.9E-M C I 4.5E.02 C I 
11104282 

8.2E+Ol C I 5SE400 N 
2.WE+W I 2.WE*w I 

AROCLOR-1232 
3.3EG? C 3.1E.03 C 1.8E.03 c Z.SE+W C 

11141185 
3.2E.01 C 

2.WE*w I 2.WE4w I 
AROCLCR-1242 

3.3E02 C 3.1E.03 C 1.8E-03 C 2.9hW C 
53469219 

3.2E-01 C 
2.OQEwO I 2.OOE*w I 

AROCLOR-1248 
3.3E.02 C 3.1E.03 c 1.8EM c 2.9E+w c 

12872298 
3.2E01 C 

2.WE+W I 2.OOE4w I 
ARCCLOR-1264 

3x.02 c 3.1E-03 C 1.8E-03 c 2.9E*W C 
11097891 

3.2E.01 C 
2.OoE-05 I 2.OOE+W I 2.WE*w I 

AROCLOR-1280 
3.3E.02 C 3.1EQ3 C l.BE& c Z.QE*W C 

11099825 
3.2E.01 C I 

2.OrBOO I z.WE+W I 
POLYCHLORINATEO TERPHENYLS 

3.3E4b2 C 3.1Ea3 c IBE c 2.9E+w c 3.2EOl C 
81789338 4.EQE+W E 

F’CLYNUCLEARAROMATBCHYDROCARS~NS: 
1.5E-02 c 1.4E-03 C 7.M.04 c 1.3E*w c 1.4E-Ql C 

l *AcENAPHTHENE -83329 8.OQE-M I 3.7E+O2 N 
“ANTHRACENE * 

Y 2.2E+O2 N 8.lk01 N 1.2E405 N 4.7E403 N 
120127 3.WE.01 I . Y 1.8E403 N l.lE+M N 

SUrqABENS 
!.lE+OZ N E.iE+OS N 2.38404 N 

58553 7.9oE-01 E 9.2EQ2 C 8.88-03 c 
SENZCISIFLUORANTHENE 

4.38-03 c 7.8E+OQ C 8.7E41 C 
205992 

SENZClt+LUORANlHENE 
7.3OEOl E 9.2EM C 8.8E-03 c 4.3E.03 C 7.8E*W C 8.7E01 C 

207059 7.=-. E 9.2E-01 C 8.8Ea2 c 
BENZ~A~ENE 

4.3E.02 C 7.8E+Ol C 8.7E+W C 

50328 7.3OE+OQ I 3.lOE*W E 9.2Ea C 2.OE.03 c 4.3EM C 
CARSAZOLE 

7.8E-01 C 8.7E.02 C 
88748 2.OOEm H 3.3E4W C 3.1E-01 C 2.QE402 c 

CHRYSENE 
1.8E01 c 3.2E+Ol C 

218019 7.3OEQ3 E 9.2E+W C 8.MQl C 4.3E-W C 7.9Eaz c 8.7EcOl C 
MBEN2fhHlANTHRACENE !i3703 

” MSEFIU)FWUN 
7.3OE+W E 9.2E-03 c 8.8Eol c 4.3E-04 C 7.8EOl C 8.7E.02 C 

132849 4.WE.03 E Y 2.4E*Ol N 1.5E401 N 5.4EiW N 8.2E*03 N 3.1E*Q2 N 
FLUORANTHENE 208440 4.WEM I 1.5EcO3 N 1.5E402 N 5.4E401 N 8.2004 N 3.1EtO3 N 
TLUDRENE 88737 4.WE-fJ2 I Y 2.4E+O2 N IliE* N 5.4E+Ol N 8.2E+W N 3.lE+@3 N 
lNDENOIl,2,3C.~RENE 193395 7.3oE-01 E 9.2E.02 C 8.8E.03 c 4.3E-03 c .7.8E+W C 8.7E.01 C 
WETHYLNAPHTHALENE 91578 2.WE.02 E Y 1.2E402 N 7.3E401 N 2.7E+Ol N 4.1E404 N 1.8E403 N 
*NAPNTHALENE 91203 2.OoE-02 I Q.WE.04 I Y 5.5E+W N 3.3E*W N 2.7E*Ol N 4.lE+M N 1.8E403 N 

I 

“PYRENE 
PROMETON I 

I y I ;:;Bi ; 1 l.lE+O2 N 
S.sE+Ol N I 

4.1E401 N 

I 8.1E*04 N I 

2.3E*W N 
2.OBOl N 3.1E404 N 1.2E403 N I 

PROMETRYN 7287198 4.OOEo3 I 1.8E+O2 N 1.5E401 N 5.4HW N 8.28403 N 3.16402 N 

PROPACHLOR 1918187 1.30E.02 I 4.7E402 N 4.7E+Ol N 1.8E+Ol N 2.7E+Q4 N l.OE+O3 N 

PRCPANIL 709989 5.ooE-03 I 1.8E+O2 N 1.8E401 N 8.8E+W N l.OE+M N 3.9E*O2 N 

PROPARGITE 2312355 2.WE-02 I 7.3E402 N 7.3E401 N 2.7E*Ol N 4.lE+O4 N 1.8E403 N 

NpROPYL6ENZENE l.OOE.02 E Y 8.lE+Ol N 3.7E401 N 1.4E401 N 2.0004 N 7.8HO2 N 

PROf’YLENE GLYCOL 57558 2.WE401 H 7.3E405 N 7.36404 N 2.7@04 N 4.1E407 N l.EE+M) N 

PROPYLENE GLYCOL, MONOETHYL ETHER 52125538 7.WE.01 H 2.8E+O4 N 2.8E+O3 N S,!JE+M N 1.4E+O5 N 5.5E404 N 

PROPYLENE GLYCQL, MOtiONETHYL ETHER 107982 7.ooEOl H 5.7OE.01 I 2.8E+O4 N 2.1E+Q3 N 9.5E492 N 1.4E4m N 5.5E+M N 

WRSIJIT 8133snJ 2.5OEdl I 9.1003 N 9.lE402 N 3.41402 N 8.1E+O5 N 2.OE404 N 

WRIMNE 

aulNoLlNE 

11ow1 l.WE.03 I 3.7E+Ol N 3.7E4W N 1.4E*W N 2.OE403 N 7.8hOl N 

91225 1.2OE*Ol H 5.8EQ3 c 5.2EJl4 C 2.8E.04 c 4.8E-01 C 5.38.02 C 

ROX 121824 3.OQE-03 I 1.1oEQl I 8.lEOl C 5.7E&? C 2.QEM c 5.2E*Ol C 5.8E*W C 

3.9E*Q3 N 

ROTENONE 83794 4.OQE-03 I 1.5E+O2 N 1.5001 N 5.41900 N 8.2E*O3 N 3.1E+O2 N 

SELENIUJS ACID 7763008 5.OOE.03 I 1.8E+O2 N 1.8E?Ol N 8.8E+W N l.OE+M N 3.9E+O2 N 

SELENIUM 7782492 5.OOE.03 I 1.8002 N 1.8E401 N E.EE+W N l.OE+M N 3.9E*O2 N 

SILVER 7440224 8.OQE43 I 1.8E402 N 1.8E+O1 N 8.8E4W N l.OE+O4 N 3.98*02 N 

SIMMNE ->. 122349 moEQ3 I 1.2oE-01 H ‘1 5.8EOl C 5.2E.02 C 2.8E-02 C 4.8E*Ol C ” .- \ 5.3E4w c 

J 
i 

I 

I 

>f 

. 
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J 
-:,.,R,s “mNEAs7 A*NEAsTAnemNe W.b%lsldnmhemlRlSaNEAsl f,,,k~.&&+#w,k,- N.Nonudno(nnlce”sW, I=RBC.ttHldO.l<RStc 

E=EPAME&pouklau(“M. O=&” Risk-based concentrations 

Tap Amblsnl Sdl 

RtDO CSFo R(M csfl wstor ah Fish lndusldsl 

CAS WWJ I- menc@ IhnglkgM m WJ ugnn3 msncs mgncs 
somJMAzlM 26626228 4.OOE.O3 I l.W+02 N l.SE+Ol N 5.4E*W N e.21+03 N 
SOMUM DlETHYL0lTHDCARSAMATE a6165 3.06502 I 2.7OE.Ol H 2x01 c 2.3E-O2 C 1.2EM C 2.lE*oi c 

STRONTIUM. s1Ael.E 744O248 &OOE.Ol I 2.2E+O4 N 2.2E+O3 N &l&O2 N 1.2E*O6 N 
STRYCHNINE 57248 3.OOE.O4 I l.lE+Ol N l.lE+W N 4.1E-Ol N &II302 N 
STYRENE lW425 2.OOEJM I 2.65601 I c Y IBE* N l.OE+WN ’ 2.7E+M Ii 4.1E+O5 N 
2,3.7&lETRACHL0R00lSENZ00KJXlN 1746Ol6 l.soE*O5 H l.%IE*O5 H 4.5E.OT c 4.2E55 C 2.lE-08 c 3.8EQs c 
“1.2.4.~TETRACHL~NE 95943 3.aEQ4 I l.lE+Ol N l.lE*W N 4.lEbl N O.lE+O2 N 
1.1.1.2~TE 6302oe 3.Wm2I 2.6OEa2 I 2.6OE.O2l y 4.lEOl C 2.4E4f C 1.2E-01 c 2.2mO2 c 
1,1,2.2-T~0R0ETMNE 76345 6.00562 E 2.00561 I 2.WE.Ol I y ME-O2 c 3.lEM c 1.6E-m c 2.6E401 c 

. TETRACHLOROETHENE 127184 l.ooEQ2 I s2oEQz E 1.4Eal E 2.OOEWE y l.lE+OO c 3.lE+W C 6.1Eu2 c l.lE+U2 C 

. 2.3~4.6-TETRACHL0R0PHENC4 56902 3.OOE-O2l l.lE+W N l.lE*M N 4.lE+Ol N 6.lE+O4 N 
v.ammwcxoRo7amm 5216261 2.OW+Of H 3.3603 c 3.lEM c 1.6EQ4 c 2.6601 c 
1.1.1,2-TETRAFLUlHmETwNE 611972 2.26Em I Y IX+05 N 6.41+04 N 
-ET- lW999 2.OOE.62 E 7.6Ea3 E 6.6E-02 E 6.6E.O3 E 6.8E+OO C 9.2E-Of C 4.26-01 c 7sE+O2 c 
TETRYL 476456 l.IXJE-62 H 3.7E+O2 N 3.7E+Ol N 1.4E+Ol N 2.OE+M N 
THALucOxlDE 1314325 7.WE.65 w 2.6E+W N 2.6EOl N 9.6EM N 1.4E+O2 N- 
THALLIUM 744O2m 7.OOEos 0 2.6E+W N 2.6E-Ol N 9.5EM N 1.4E+O2 N 
THALllUM ACETATE 5636e6 MN&a51 3.3E*W N 3.3E-01 N 1.2E.61 N l.BEW2 N 
THALLlUM CARBONATE 6533736 6.WE-O5 I 2.6E+OO N 2.6EM N l.lEOi N 1.6E+O2 N 

THALlIUM CHL0RlbE - 7701120 6.OOEil5l * 2,6E+OO N 2.6E41 N l.lE-Ol N 1.6E+O2 N 

THAuluMNlTRATE 1010+451 9.aE45 I 3.3E+W N 3.3EOi N 1.2E.Ol N 1.6E’O2 N 

THALLIUM SULFATE (2:l) 7446166 B.OOE-O5 I 2.6E+W N 2.QE.61 N f.lE-Ol N I.6002 N,’ 

TMOBENCARE 26249776 i.mwJ2 I 3.7E*O2 N 3.7o01 N 1.4E+Ol N 2.OE’M N 

tp ziNN?A 

744O315 O.OOE.Ol Ii 22E*o4 N 2.2Ew3 N 6.lE+O2 N t2E+65 N 

7440328 4.WE+W E 6.6OEOJE 1.5EMJ5 N 3.1E+Ol N 64E+O3 N 6.2E+aB N 

TITANIUM Ol0XloE 13433377 4.OqE+OO E 8.6OEQ3 E 1.5E+O5 N 3.lEu31 F( ‘. 5.4E+O3 N e.2E+C6 N 

TOLUENE 108583 2.OOE41 I 1.14E-Ol I Y 7.5E+O2 N 4.2E+O2 N 2.7E+O2 N 4.lE*O5 N 

TOLUENE-2.4-0lAMINE 666O7 3.2OE+W H 2.lE.62 c 2.Ofzd3 c mlxl4 c l.emW c 

TOCUENE-2.5-0iAMINE 95705 6.WE-Ol H 2.2!%4 N 2.2E+@3 N 6.lE4O2 N 1.2PW N 

TOLUENE-2.6-DiAMINE 82340s 2.WE.Ol H 7.3E+O3 N 7.3E+U2 N LIE+62 N 4.lE*O5 N 

P-TOCUIMNE llB46O 1.6OEOl H 3.K01 c 3.3m2 c 1.7E-02 C 3.OmOl c 

MI;OXAPHENE eopl352 1.1OE*w I 1.1043w I 6.lEM c 5.7E.63 C 2.9603 c 5.2E*W C 

~l,2.4.TRlSROM06EN2ENE 616543 5.wE-63 I 1.6E+O2 N 1.6E+Of N 6.8E+W N l.OE+O4 N 

TRIOUTYLTIN OXIM 56359 3.OOE-O4l l.lE+Ol N l.lE+W N 4.lEbl N 6.lE4O2 N 

2,4.6.TRICHL0ROANILINE 634935 3.4OE-[n H 2.OmOO c 1.eE.01 c 9.3EM c 1.7l302 c 

1.2.4-TRICHLOROBENZENE 120821 l.OO!z-o2 I !5.7OE-O2 H Y 1.6E+O2 N _ 2.lE+O2 N 1.4E+Ol N 2.Ol304 N 

l.l.l.TRICHL0R0ETHAN 71556 2.OOEM E 2.66EOl E Y 5.4E+O2 N l.oE+W N 2.7E+Ol N 4.lE4O4 N 

1,1.2-TRICH 76W5 4.OOE-O3 I 5.7OE-O2 I 5.6L?E.O2l y l.OEOl c l.lE.ol c 65362 c l.oEE*62 c 

TRlCHL0R0ETHENE 7Bol6 6.WEm E l.loEQ2 E 6.WEQ3E y 1.6E*w c l.omW c 2.6E-Ol c 5.2b02 c 

TRlCHL0R0FLU0ROMmUNE 75664 3.OOE.Ol I 2.ooE-01 A , Y 1.3E+O3 N 7.3E*O2 N 4.lE*O2 N 6.lE*O5 N 

3.7E+O3 N 3.7E+O2 N 1.4E*O2 N 2.OE*O6 N 
2,4,5-TRiCtiL0R0PHENCt mm4 l.alEQl I 

6ewi l.loEQ2 I l.wE-02 I 6.fhW C 6.3EOl C 5,2E+O2 C 
~~--------- 2.6E-Ol c 

2.4.5-T 63765 l.ooEQ2 I 3.7E+O2 N 3.7E+Ol N 1.4E401 N 2.OE*O4 N 

2-(2.4,5-TRtCHL0R0PHEN0XYIPR0Pl0N~C Aa0 93721 e.ooEa31 2.66+62 N 2.6E+o1 N 1.lE+Ol N l.BE+O4 N 

1.l&TRICHL0R0PR0PANE 566776 5.wE.03 I Y 3.OmOl N 1.66*01 N 6.6E+W N l.Ol304 N 

7.OOE+OO H Y 1.6lx?3 c 9.9&04 c 4.5EM C 6.2E-61 C 
1.2.WRlCHLOROPROPANE 86164 6.OOE.O3 f 

1.2.~TRICHL-NE 8195 5.OOEQ3 H Y 3.OE+Ol N 1.6E+Ol N 6.6E+W N 1.OE+O4 N 

3.WE*o1 I 6.6oE+W H Y 5.9l304 N J.lE*M N 4.1E+O4 N 6.lE+O7 N 
1.1,2-1RlCHL0RG1.2.2-TRI~~ 76131 

1.2,~TRIMETHYLBENZSNE m636 SmEQ2E 1.7LEQ3 E Y 1.2E*Ol N 6.2E+W N 6.6E401 N I .OE*OS N 

1.3.5.lRIMElWLBEN~~. ION96 5.WEm E 1.m.03 E Y 1.2E+Ot N 6.2E+W N 6.6E*Ol N l.M+05 N 

TRIMETHYL PHt%PHArr 512561 3.70E.O2 H i.eEtw c f.7EQf c e.5502 c 1.5po2 c 

l.lE+O3 N LIE+02 N 4.lE401 N 6.1E4O4 N 
1,3,5-TRlNlTR0SE~NE mss4 3JJOE-O2l 

l.lEOl C 1 l.BE%? C I 
2.4.6-TRINiTR0T0LUE~ 116667 5.WE.64 I 3.Omxzl . 2.2E+W C I 2.lE-01 C I 

WUMUM (S0LUSLE SALTS) 3.WE-m I l.lE+oZ N l.lE+Ol N 4.lE+W N 6.lEMJ3 N 

I 

Residsnlial 

monce 
3.1E+O2 N 
2.4m00 c 
4.7E+O4 N 
2.3E+Of N 
IBE* N 

4.3E-oB C 
2.3E+Ol N 

2x+01 c 
J.PE*W C 
1.2E+Ol C 
2.36~03 N 
3.26.62 c 

6.4E+Ol C 

7.6E+O2 N 
b.sE+W N 
I.SE*OO N 
I.OE*W N 
6.3E*W N 
6.3E+W N 
7.OE+OO N 
6.3E+W ,N, 
7.6E+O!ZN’ 
4.7E+O4 N 
3.1E*OS N 
t.fE+DS N 
1.6E+M N 
2.OE.a c 
4.7E+O4 N 

t6E+O4 N 
3.4&W c 
5.6E01 c 
3.6E+O2 N 
2.3E+Ol N 
1.9E*o1 c 
7.66*02 N 
1.6E*03 N 
l.lE*Ol C 
5.M+O1 c I 
2.3E*O4 N 
7.em3 N 

5.eE+ol c 
7.6E*O2 N 
6.3E+O2 N 

3.6E+O2 N 
9.lE-02 C 
3.%+02 N 
2.3E+O6 N 
3.9E+O3 N 

3.9E+o3 N 
1.7E+Ol C 
2.3E+03 N 

P.lE+Ol C I 

2.3E+02 N 



1 7.3E402 N 1 7.36401 N 1 2.7E+Ol N 4.1E404 N 
1 

1 1 1.6EtO3 N 

9.fE402 N 1 9.1E401 N 1 3.4E401 N i S.lEtM N 1 2.06403 N 

Y 4.1E402 N 2.1E402 N 1.4E403 N 2.OE406 N 7.6E404 N 

Y lsEQ2 c 2.1E.62 C 1.7E-03 C 3.0bW C 3.4601 c 
l.lE*Ol N l.lE*W N 4.1E.01 N 6.lE92 N 2.3E+Ol N 

Y 1.2E404 N 7.38403 N 2.7E*O3 N 4.1E406 N 1.6E405 N 

Y 1.2E404 N 7.3bO3 N 2.7E+W N I.lE*M) N 1 .tlE*W N 

Y 

Y 1.2E404 N 7.3E403 N 2.7E*O3 N 4.1E466 N 1.6HO6 N 
1 l.lE+M N l.lE*W N 4.1002 N 6.1E406 N 2.3E*O4 N 
1 i.iE+Of N .a 1 l.lE*W N 1 4.1E-01 N 1 6.1EtO2 N 1 2.3EtOf N 

1 1.6E403 N 1 1.6E*O2 N 1 6.6E401 N l.OE+O!l N 3.66463 N 
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These regulations and health advisory tables are revised approximately every 6 months by EPXs . 
O&e of Water. The tables may also beaccessed on the Internet in the near future. The tabl& 
may be acdessed from the Of&e of Sciene and Te&noiogy home page at: 

. 
http~/www.epa.gov/OST. 

.: 

Although no permanent mailing list is kept, copies may be ordered ti of charge &om the: 

SAFEDRINKIbJGWA’IERHOTLINE 
l-800-426-q791 
Monday thruFriday, 9:00 AM to 530 PM EST. ‘. 

Publication numbers for the supportive technical documentation for the he&h advisories can be 
found on the Internet at: 

httpzIwvw.wpa.gov/OST/pc/dwhahtml 

Copies of the supportive technical documentation for the health advisories can be order on the 
lntemetat: ” 

http://ivww.epa.gov/OST/ordeipubs.html 

or obtained for a fee from the: 

Educational Resource Information Center (ERIC) . 
1929 l&my Road ~. 
Columbus, OH 43210-1080 . 
Telephone number (614) 2926717 
FAX (614) 292.0263 
e-mail ElUCSE@osu.edu ” 
Payment by Purchase Order/~heclcNii or Mastercard. . 

The Health Advisories. available and their ERIC order numbers areincluded at the end of this 
publication., For further information regarding the Drinking Water Regulations and Health 
Advisories, call Barbara Corcoran in EPA’s O&z of Water at .(202) 260-1332. 
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.Abbreviations column ,descriptions are: 

MC& 

RfD: 

‘_ DWEL: 

. Maxmum Contaninat LevelGoaL .Anon-enforceable concentration of a drinking water 
contam@ant th+t isprotective of adverse human health ef%cts and alIows an adequate 
margin of safety. . 
Maximum Contaminant Level. Maxirriti ptissible level ofa contaminant in water : 
which is delivered to anyuier of a public water system. . 

Reference Dose. An estimate of a daily exposure to the human population thaGs Ii&y to 
be without appreciable risk of deleterious ef&ts over a lifbtime. 

Drinking Water Equivalent Level. A lifetime exposure concentration protective of 
adverse, non-cancer health effects, that assumes atl of the exposure to ‘a conta&ant is 
fiomadrinkingwatersource.~ 

, 

The codes for the Status Reg and Status HA Other codes found in the tablehclude .. 
columns are as follows: the following: 

.‘,‘J .._ ,> .j .’ 

F finai NA not applicable 

D dra$ PS performance standard 0.5 NTU-1.0 NTu 

‘L listed, for regulation TT treatment technique 

P proposed 

T tent&$ve (not 0BiciaUy proposed) : 

Large dis&epancies between Lifetime and Longer-term HA values may occur because of the 
Agency’s conservative policies, especially with regard to carcinogenicity, relative source 
contribution, and Iess-than-Iifetime exposures in chronic toxicity testing. These factors can result 
in’a cumulative UF (uncertainty tictor) of up to 5 to 5000 v++caIculating a Lifetime HA. 

. 



. 

The scheme for categorizing chemicals according to their carcinogenic potent@ k a~ follows:* 
.F---~ 

Group A: Sufficient evidence in epidemiologic studies to support caussl 
Humaxi carcinogen association between exposure and cancer . 

Group B: Limited evidence in e$idemiolo& studies (Croup Bl) a&x 
Probable human carcinogen su&ient evidence from anirnsl siudies (Group B2) ’ 

.s 
Group Cz Liied evidence from animsl studies and inadequate or no data 

Possible human carcinogen inhumans 

Group D: Inadequate or no human and animal evidence of carcinogenicity 
Not classifiable . 

Group E: No. evidence of carcinogenicity in at least two adequate animal 
No evidence of carcinogenicity tests in difkent species or in adequate epidemiolsgic and 
for humaus animalstudies 

Drinking Water Health Advisories @IAs) a& defined as follows: 

” 
One-day HA: 

Ten-day Hk 

.Tbe concentration of a chembl’in drinking water that is not expected to cause any 
adverse noncarcinogenic effbkts for up to 5 consecutive days of exposure, with a ,,-. 
margin of safety. . . . . 

The concentration of a chemical in‘drinking water that is not expected t6 cause any 
adverse noncarcin~genic effects up to 14 consecutive days of exposure, with a 
marginof safety. 

. 

Long-term HA: The concentration of a chemical in drinking water that is not expected tq cause any 
adverse noncsrcinogenic effects up to approximately 7 years (100/o of kn 
individual’s lifetime) of exposure, with a margin of safety. .: 

Lifetime HA: The concentration of a chemical in drink& water that is not expected to &se any’, 
ad~noncsrcinogenic efkcts over a lifetime of exposum, with a margin bf saff@. 

*EPA is in the process of revising the Cancer Guidelines. 
. 

. 
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Secondary Maximtim Contaminant 

October 1996 

Levels 

Page 

. 

O*O5 Jo Oi? . . :( ::‘.. I ..,.,, :’ . :. .:.&;<y&,. . :4: . . :.. . 4..‘Y’,. ...:.. . :.,:. 
. . . :: . . . . 

8. 
;,*:.ygg&,, . :: ;.;.; ~~~~~:~ 

: . . <.. ,...,.,... . . . . . 
, 

j5: color units . .., . i:.. ,.:: : 8%:’ * ,... .:.... ;. . 2 . . ; .,. . ‘. . . ..) . 
,y~~t:;:.;*g..-jf; ~.,::~..?..~~~~~~~ 

:’ j y.; . . . . . . . . . . . i .:. . , . ,<. j;.‘:n’:..:.:>. 

‘. non-korrosive .*. s. . . :..> “h .‘; .,.,....’ . . . r:.. . . . . .- . . . . . . . . , ‘:o<..,,l ..I> 
> . . .>.> . . 
:. 

.; ~~.~:~~~~‘~.. ~~:~~~~~~~ 

@tus Codes: P-proposed, F-final 

-. 
. 

. 
. . 

. - 

. 

. 

* Under review. 

Secondary Drinking Water Standards am unenfoMab/e federal guidelines regeroling taste, odor, co/at’ and 
Certain other non-aesthetic effects of drinkh?g water. EPA recommends them to the States as masonab\e goals, 
but federal law does not requirewafer.systems io compfy with them. Stati may, however, adopt their own 

- 81 ‘peable regulations gdveming t@sq concern?. To, -~ afe, check your State’s drfnking water rules. ., 



. 

J’ .L. 

3 
. 

Mkrobiology ’ ” I 

Cryptos@dium . 
\ ~~~~~~~~~~~~~- . . : 1’. :;.f?~$ 

Legionella . ..<.y: . . . . . . .,. . . 
: .~t~~~i~t, . j.. :j ;;g; 

Total Colifornjs 
. af&&&.~~iygY..‘.. . :’ $g$ 

Viruses 

1 C 

8 
Key: .’ PS, lT, F, defined as previously stated. . 

; ‘* Final.for q/Sterns u&g surf&e water, also being considered for 
regulation under .groundwater disinfection rule. 
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Federal Ambient Water Quality Criteria .-- 
April 1999 
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NATIONAL RECOMMENDED WATER QUALITY CRITElhA FOR PRIORITY TOXIC POLLUTANTS 

1 
1 Freshwater 

i j i 
: * . : Saltwater 1 . Human Health 

: 
i i 

: i For Consumption of: 

CAS 
j 
i CMC 

; 
ccc i CMC ccc 

1 Water + Organism 

Priority Pollutant Number i 04m olfim 1 WA olgn) 
i Organism Only 
i bfm O-M4 

1 Antimony 7440360 1 
: 
i . i 
: i 14 B,Z 4300 B 

““““““““““~~~~~~-~.~~~..-.~...-.-.-~~~~...~....-...........*--..........*.-........~..............................-....................~.......,.....~..,.....................~..........................+........................~....................... 

2 Arsenic 7440382 1 340 A,D,K 150 A,D,K 

i 
1 : i 69ti.w ~~A,D,IJ~ 1 
i ““““““““-“‘*-.........*-...~....................-............-.............,........~..............................-............................~.... i 0.018 c,M,~ 0.14 C.M,S . . ..“..................~..........................~........................~....................... 

3 Beryllium 7440417 f i I 
: I i JL J 

: 

4 Cadmium 7440439 1 4.3 D&K 
i 2.2 D&K : I 42 D&b 9.3 D,bb f J.Z J 

Sa Chromium III 16065831 ! 570 D&K 
i 

74 DBP f 
I 
; L 8 J,Z Total J 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*..........-...................... 1 : . . . . . . . . . . . . . . . . . . . . . . . . . . : . . ..-......~....................................................~...................................................~....................... 

5b Chromium VI 18540299 f 16~~ 1lDJE i 
.: 

1,100 D.bb 50 D.J,b ; J. zTota\ J 

vi 
6 Copper 7440508 I 13 D.&K@ 

1 i 
9.0 D.E,K,cc~ i 1 4.8 D$e,tT 3.1 D&f 1 1,300 u 

Lead 
h .7 

i J 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

7439921 1 65 D.&b&g 2.5 D,E,bb,gg : i 210D,bb 
. . . . . . . . . . . . . . . . . ..-............*.........~...................*..........-............................. 

8.1 D,bb i J 
..“~.~.~.~.~.~...~...........~.~........................~........................~.......................~ 

8 Mercury 7439976 1 1.4 D,K,hb 
1 

0.77 D,K,hb i 1.8 D.&h 0.94 D,cc,bh i 0.050 B 0.051 B 

9 Nickel 7440020. f 470 D&K 
; 

52D&K ! 74 D,bb 8.2 D,bb [ 610~ 4,600 B 

10 Selenium 7782492 1 LRT 5.0 T i 290 D,bb,dd 71 D,bb,dd I 

: i : 170 2 l.l,OOO . . i 
. . . . . . . . . . . ..-....................*...................................-..................................*..................- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~..........................*........................-.......--.--.-........~. 

11 Silver * 7440224 i 3.4 DJi,G 
i 

1.9 D,G 
1 

: : 
. . . . . . ..~....~............~.......~~.........~...~..................~.~......~......~..~..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -............................;,.............................-.................-........;...............,........-..............~........, 

: . 
12 Thallium 7440280 1 : 

i 
i 1.7B 6.3 B 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-.........................*............~.............- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*.......*.......~.......*.........................*.................-..........-....-...*...~ 

13 zinc 7440666 f 120 D&K 
i 

120D.W i 90 D&b 81 D.bb 

: 
. . . . . . . . . . . ..-...t....................................................-....-.................~..*..................... 

1 i 9,lOOu 69,000 u 
. . . . .._...............*............-..............................-..........................-........................-...... . . . . . . . . . . . . . . . . . I 

. 1 . . 

i : 
i 

.(.., 
: 
i . 

‘I- 
i . 

‘I- : 
! I : .,.., 
: 
i 
.i.., 

f 
.i..< 
i 
i 
“:“’ : 
I ‘I” 
. : : .,.., 
: 
i 
1 
. ..I i 
: 
i ,,..a 
i 
1 
n)... 

i 
! I_.. 

FR Cite/ 
Source 

57FR60848 ,........................... 
62FR42 160 
57FR60848 

62FR42 160 

62FR42 160 

EPA820/B-96-001 
62FR42 l’60 S...................“...... 
62FR42 I60 . . . . . . . . * . . . . . . . . . . . . . . . . . . . 
62FR42 1’60 

. . . . . . . . . . ..r............... 

62FR42 160 s........................... 
62FR42160 

I........................... 

62FR42 160 

62FR42160 
IRIS 09/01/91 I........................... 

62FR42 160 
I..........................._ 

5?FR60848 

62Fk42 160 
IRIS 10/01/92 

‘7 
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: : 
i Freshwater 

: i 
i Saltwater i . Human Health 

: i i For Consumption of: 
i 

1 1 f 
i : 

CAS j CMC ccc 
Priority Pollutant Number i t.Pim olgn) 

1 CMC 
i Water + 
i Organism 

Organism f 
CCC Only i FR Cite/ 

i em WQ f olgn) (p/L) f Source 

31 1 &Dichloropropane 78875 1 i i 
1 i 0.52 B.C 39 B,C i 62FR42 160 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-...................... 

542756 i 
~.~.~.~.~.~....~..~.......~...~............................,..............................~..........................,........................~........................~............................. 

32 1,3-Dichloropropene 
: : 1 

1oB 57FR60848 . . . . . . . . . . . ..-......................................*.................-...................... i . i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
33 EthylbenZene . ! 

1,700B 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*-............................~...........*.....*............-...............*..........~~...................-......................*. : 
100414 i i i i,looBZ 29oooB i 62FR42 160 . ..-.....--.-..*.......................-.............................-......................~..............................~....................*......*~............~......*.................~........~..............~.........*...~................ 

34 Methyl Bromide 74839 1 : 
1 1 

: 488 4000 B i 62FR42 160 

35 Methyl Chloride 74873 1 i i J 
: 

J : 62FR42 160 . . . . . . . . . . . . . . . . . . . . . . . ..*.*..........................*...............-........~............ I : I 

36 Methylene Chloride 75092 f 
. . . . . . . . . ..*..................-............................~............................*.~..........................~.........~.....................*................................. 

i 
: i 4.7 B.C 1600 B,C t 62FR42160 

37 1,1,2,2-Tetrachloroetha , 79345 i i i 0.17B.C llBC i’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..“.......*............................-..*...................~-.......................*....~.....................*........~...........~..............~........................~........*.....~......... 57FR60848 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
38 

: >- ? 
Tetrachloroethylene 127184 1 , : 1 

I 
f 

: 0.8 c 57FR60848 . 8.85~ i 

39 Toluene 108883 ! i 
i i 6,800 B.2 200,000 B i ‘62FR42 1%. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . : 
40 1,2-Trans-Dichloroethy lene 156605 i i I 700&z 140,000 B t 

62FR421’& z. 
. . . . . . . . . . . . . . . . . . . ...*... 

41 l,l,l-Trichloroetha 71556 1 : 
i i JZ J i 

*.a?.* 
62FR42160 . : 

‘T? 42 
: 

1,l ,ZTrichloroethane 79005 1 ; f 0.601~ i 42B,C i 57FR60848 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*..........................~.....~......................~.....*..........-.*.............................................*...........~..........................*............... . ..*.....s........................ ,............................. 
43 Trichloroethylene ; 79016 1 1 i : 2.7 c . . . . . . . . . . . . . . . . . . . . . . . . . . ..*.....................~............*......-.*.................... 81~ f 57FR60848 

I 
. . . . . . . . . . . . ..“..............~............................~..............................~..........................~ . . . . . . . . . . . . . . . . . . . . . . ..-....................................................... 

44 Vinyl Chloride 75014 : 
i 

1. i 
2.0 c 525~ f 57FR60848 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*...................-....................~. . . . . . . . . . . . . . ..~...........*...-...........................................................~.......................... . . . . . . . . . . . . . . . . . . . . . . ..-........................~............................. 
45 2-Chlorophenol 95578 1 

i 
i t 120B.U 400 B,U 1 62FR42 160 

46 2,4-Dichlorophenol 120832 f f 1 93 B,U 790 B.U i 57FR60848 . . . . . ..*..............................................................-...................... p..w................... -............................).........*..........~.........~..........................~........................-........................~.............................. 

105679 i ‘1 : 
47 2,4-Dhnethy lphenol : i 540 B.U 2,300 B&J 1 62FR42160 

48 2-Methyl-4,6-Dmitrophenol 534521 1 
\ i : 

: 
1 

13.4 765 ) 57FR60848 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*....................-.....................................--........ . . . . ..-...........................................................-.......................... ~.~.~.~.~.~.~.~.“~.~...~........................~...........~................. 

49 2,4-Dinitrophenol 51285 i 
i : 70B 57FR60848 : ! 14,oooe i 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~....................... . . . ..*.................. * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . i... .*.........................~..........................~.......................~.~...........-....-..**.~...,,**~..~...~~===..~~~--.~~. _ _ _ _ __. 

50 2-Nitrophenol $8755 i 
i i : 1 

i 

51 4-Nitrophenol 100027 1 

i ! . 
; : : f 
: . . . . ..*...............................................................“......................~..............................-............................’ ; i ~~.~.~.~.~.~.~.~.~.~..........~~..........................~.....~.~................~........................~.,.....~........~............ 

52 3-Methyl-4~Chlorophenol 59507 i i 1 
: U 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-......................~..............................-.........................*.....*...........................-..........................~........................-.... : 
u f 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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ii:.&. 

Ai- ! 

Freshwater 

CAS 
i 
1 CMC ccc 

53 Pentachlorophenol 87865 f 19F.K 15F.K . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~.....................................................~........................... 

54 Phenol 108952 1 
: 
i . . . . . . . . . . . . ..‘.......................................................”.....................................................-........................... 

55 2,4,6-Trichlorophenol 88062 1 . . ..“..“............................................................~......................~..............................~........................... 
56 Acenaphthene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83329 1, - . . . . ..~....................... f . . . . . . . . . . . . . . . * . . . . . . . . *...m.w . . . . . . . . . . . . . . . . . . . . . . . . . . . 
57 Acenaphthylene 208968 I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..“................................................................................. 
58 Anthracene . . . . . . 120127 ! . . . . . . . . . . . . . . . . . ..*............................................-......................’ ~..................““““““““““..., 
59 Benxidine 92875 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~.....................................................~........................... 
60 BenzoaAnthracene 56553 ! . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*.......................................~.......................*.............................~.................*......... 
61 BenzoaPyrene- 50328 i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*.....................................-................................-................................................ 
62 BenzobFluoranthene 205992 1 ~.~.~.~.~.~.“~.~.~~~.................................................~.........~.....~......~..~................~.......... 

63 BenzoghiPerylene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 191242. j . . . . . . . . . . . ..-.....................................................-........................... 
i 

64 BenzokFluoranthene 207089 f . . . . . . ..“......““..................................................~................~..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-........................... 
65 Bis2Xhloroethoxy’Methane 111911 ! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~...................-......................’ f . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . s . . . . . . . . . . . . . . . . . . . . . . . . . . a 

66 Bis2XhloroethylEther 111444 t . . . . . . . . ..*...........................................................~......................~...........*..................-........................... 

67 Bis2XhloroisopropylEther 39638329 1 
i . . . . . . . . . . . . . . . ..‘.....................................................“.................................................. . ..w . . . . . . . . . . . . . . . . . . . . . . . . . . . 

68 Bis2-EthylhexylPhthalateX 117817 f . ..*..................................................................-....................................,.......... . . . . . . e . . . . . . . . . . . . . . . . . . . . . . . . . . . 
69 4-Bromophenyl Phenyl 

Ether 
101553 1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-...................... j . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . s . . . . . . . . . . . . . . . . . . . . . . . . . . . 

70 Butylhenzyl Phthalatew 85687 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*.............................~.......-........................-...........-....-...-..-.............-.....-.... 
71 2-Chloronaphthalene 91587 1 . . . . . . . . . . . . . ..*.........*............................................-.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*.....---.-........................... 

I * 

. 

: 

Saltwater i Human Health i 

1 For Consumption of: 
i 
; 

i Water + Organism i 
CMC ccc i Organism Only 1 FR Cite/ 

@g/L) i Source 
. 

13 bb 7.9 bb 1 0.28~~ 8.2 B,C,H j 62FR42 160 ,............................-..........................+........................-........................,.........................*.... 
:I 21,000 BJJ / 

: i 62FR42 160 
: 4.~.~ B.KU : 57FR60848 

v.......... .; . . . . . * . . . . . . . . ..s...... . . . . . . . . . . . . . . . . . . . . l 
. 

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

; 2.1 B,C,U 6.5~~ i 62FR42 160 
! 

. 
: 1,200 BJJ 2,700 B,U f 62FR42 160 . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-..........................~........................-........................l.............................. 
I 

i 96ooB 110,000 B i . . . . . . . . . ..*.................-..........................~.......~...............-..*.....................l 62FR42 160 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
f 0.00012 B.C 0.00054 B.C of 57FR60848 

0.0044 B.C 0.049 B,C 62FR42; 60 

1 0.0044 B.C 0.049 B.C 62FR42 i60 
. . . . . . . . . . . . . . . . . . . . . . . . . . . ..-..*...................‘............*...............-.....................................................~. 

i 
. . . . . . . . . . . . . . . . . . . . . . . . . i 0.0044 B.C 0.049 B.C 

i 62FR42 160 . . ..-...................*......~~......................*.~.............................. 
i : i 

1 0.0044 B,C 
1 

0.049 B,C i 62FR42 160 
,............................-........*.................,........................-........................~............................. 

1 \ 1 
: : 

l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*..............-..........................~..................-........................~ 
f 0.031 e.c! 1.4 B,C t 57FR60848 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~-.-.....................- 
j 

. . . . . . . . . . . . . . . . . . . . . . ..~........................... 

i 1,400n 
: 
i 62FR42160 

: 
f 170,000B f 57FR60848 

. . . . . . . . . . . . . . . . . . . . . . . . . . . ..-..................................*................-....... . . . . . . . . . . . . . . . . . ..*.~.......*..*..~*....*.*.... 
i i 
: 1.8~~ 5.9B.C i 57FR60848 . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-......................................*............-...... . . ..*.............p............................. . 

f 

; i . ,...........................,-..........................,.....-..................-... . . . . . . . . . . . . . . . . . . . ..~............................ 

b 3,000 B 5,200~ 1 62FR42 160 
. . . . . . . . . . . * . . . . . . . . . . . . . . . . . S . . . . . . . . . . . . . . . . . . . . . . . . . . + . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . ..“......I”“““““““““.......... 

t 1,700B 4,300 B i 62FR42 160 
. . . . . . . . . . . . . . . . . . . . . . . . . . . ..-..........................~...... . . . . . . . . . . . . . . . . ..-M................. . . . . . . . . . . . ..*...................... 



c 

Priority Pollutant 
CAS 
Number 

72 4-Chlorophenyl Phenyl 7005723 
Ether 

. ..*..................................................................-...................... 
73 Chrysene 218019 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-...................... 
74 Dibenzoa,hAnthracene 53703 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~...................... 
75 1,2-Dichlorobenzene 95501 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*.............-...................... 
76 1,3-Dichlorobenzene 541731 . . . . ..*...............................................................-...................... 
77 1 ,CDichlorobenzene 106467 . ..*......*...........................................................-...................... 
78 3,3’-Dichlorobenzidine 91941 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*...........*.*..........~.............~.*.................... 

79 Diethyl PhthalateW 84662 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~...................... 
80 Dhnethyl PhthalateW 131113 . . . . . . . . . . . ..~........................................................~...................... 
81 Di-n-Butyi Phthalatew 84742 . . . . . . . . . . . . . . . . . . . . . . . ..*............................................-...................... 
82 2,4-Dmitrotoiuene 121142 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-......*............... 
83 2,bDmitrotoluene. 606202 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*................................-...................... 
84 Di-n-Octyl Phthalate 117840 

85 1 &Diphenylhydrazine 122667 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-...................... 

86 Fluoranthene 206440 

87 Fluorene 86737 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-.......**............. 

88 Hexachlorobenzene 118741 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-...................... 

89 Hexachlorobutadiene 87683 
. . . . . . . . . . . . . . . ..*...........*.....*..................................-....................... 

90 Hexachlorocyclopentadiene ?7474 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*..............................-......................~ 

91 Hexachloroethane 6772 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-....................... 

.I i i 

Freshwater : 
i Saltwater i Human Health 
i 
i 

i For Consumption of: 
j Water + Organism 

CMC ccc / CMC ccc i Organism Only 

: 
i 

1 
* . . . . . . . . . . . . . . . . . . . . . . . . . . ..-............................ & 

; 0.0044 B,C 0.049 B,C 
.~.~.~.~.~.“..~.~.~..........~..........................~........................~......................~ 

i 
; t 0.0044 B,C 0.049 B,C 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . g . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-.......................... f . . . . . . . . . . . . . . . . . . . . . . ..-....................... 
. : 

i 
i 
; 2,700 B,.Z i7,ooo B 

“~.~.~.~.~.~.~.~.~.......~..~....................~.......~.............................~..........................~...~....................~......................~ 
! : 
: 1 400 2,600 ,............................-............................~..............................-..........................~..,.....................-....................... 
: 
; 

: : : 400z 2600 “~.~.~.~.~.~.~.~.~..........~............................,..............................~..........................,.....~..................~....................... 
i 
: f 0.04BC 0.077 B,C 

,............................-............................~..........-..........*...............~................:.......-.....................~. 

i 
. i- 23,000 B 120,000 B 

,............................-............................~........-.................,........~-....................... 

i i 313,000 ,............................-............................~..............................-..........,...............’ 2,900,000 
1 
. . . . . . . . . . . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . . . . . . . . . 

1 
: I 2,700 B 

,............................-.........................*..~..............................-.......................... 
; 

i 
12,000 B 

. . . . . . . . . . . . . . . . . . . . . . ..- * . . . . . . . . . . * . . . . . . . . . . . 

: : 
: O.llc 9.lc 

i : 

I i 
,............................-............................+..................*...........-.......................... 

f 
. . . . . . . . . . . . . . . . . . . . . . ..m....................... . 

I 

: 
; 
. 1 o.@to B,C 0.54 B,C 

. . . . . . . . . . . . . . . . . . . . . . . . . . ..-..............................~.......................*....-...................................................-....................... . 
i : 

? 
. . . . . . . . . . . . . . . . . . . : 300 B 370 B 

. . . . . . . ..-............~...............~..............................-......*...................~........................-....................... 
. . 

f 1,300B 14,000 B 
_____.__._.......~.. : : 

t : 1 0.00075 B,C 0.00077 B,C 
. . . . . . . . . . . . . . . . . . . . . . . . . . ..-...........................................................~..........*...............*......*.................-.............*......... . 

; 
: f 0.44 B.C 50 B,C 

,...........................-............................,..............................-..........................~.......................-..................‘...., 
i 
t 1 240 B.&Z 17,000 B.B,ti 

,...........................-............................~..............................-..........................~........................-....................... 

FR Cite/ 
Source 

62FR42 160 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
62FR42 160 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

62FR42 160 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
62FR42160 ..a.......................... 
62FR42160 

57FR60848 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
s ..,., 

57FR60848” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
57FR60848 . . . . . . . . . . . . . . . . . . . . . . ...“.. 
57FR60848‘ 

57FR60848 

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

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

57FR60848 

62FR42160 s............................ 
62FR42160 

62FR42 160 VW........................... 
57FR60848 I............................ 
57FR60848 f..............,............. 
57FR60848 

11 



i 
; Freshwater ! : 
t 

CAS i CMC ccc 
Priority Pollutant Number 

92 Idenol ,Z,fcdPyrene 193395 1 . . . . . . . . ..“..........................................................~................................................~....~........................... 
93 Isophorone 78591, i 

i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-.....................................................-........................... 
94 Naphthalene 91203 ! . . . . . . . . . . . . . ..-.........................*...*.......................~*.....................~..............................~........................... 
9s 

i 
Nitrohenzene 98953 ! . . . . . . . . ..“.................“......................-...............~......................~.........~...................-........................... 

96 N-Nitrosodiiethylamine 62759 i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-.................*....~..............................-........................... 
i 

97 N-Nitrosodi-Gropylamine 621647 i . . . . . ..*..............................................................-......................~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-........................... 
98 N-Nitrosodiphenylamie 86306 i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*...*~.....................................................-.........~................. 
99 Phenanthrene 85018 i .~..~.~.~.~.~..~.“~..................................................~......................,........~.....................~..........................~ 
100 Pyrene 129000 i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~....................-......................~.............................-..........................~ 
101 1.2,4-Trichlorohenzene 120821 f 

111 
I 102 Aldrin 309002 f 3.0 G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~.....................................................-..........................~ 
CT 
P 103 alpha-BHC 319846 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-...................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-........................... 

104 beta-BHC i 319857 f . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-.....................................................-.........................~ 
105 gamma-BHC (Lindane) 58899 f 0.95 K 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-......*....................................-.........-..............-........... 

106 delta-BHC 319868 ! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*-...................... ~................................................ 

107 Chlordane 57749 1 2.4 G 0.0043 G,aa . 
; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-....*.*...............~..................-..........-..........................~ 

108 4,4’-DDT ‘50293 I 1.1 G 0.001 G,aa 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~..............................-.................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-........................... 

109 4,4’-DDE 72559 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-................. . . . ..7”“““......................~..........................~ 

110 4&DDD 72548 i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~..........*...........~...........................-..-......................-..~ 

12 

Saltwater . 

CMC ccc 
olgn) tign) 

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

............ ........ ..“. ........................... *.e, 

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

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

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

1.30 . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~... 

0.16 G 

. . . . . . . . . . . . . . . . . . . . . . . . . . . ..-......................... 
0.09 G o.oo‘t 0.a 

..,..........................-......................... 

0.136 . 0.001 Gas 
. . . . . . . ..*............... . . ..-......................... 

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

Human Health 
For Consumption of: 

Water + Organism 
Organism 

i 
Only. i FR Cite/ 

olgn) Q.&L) i Source 
. 

0.0044 B,C 0.049 B,C 1 62FR42 160 . . . . . . ..“.............~........................~... . . . . . . . . . . . . . . . . . . . . . . . . . . 
36 B.C 2,600 B,C j IRIS 

: 
i 1 l/01/97 . . . . . . . . . . . . . . . . . . . . . ..-.....~................................................. 
i : . . . . . . . . . . . . . . . . . . . . . ..-...................~....~.............................. 

17B 
! 

1,900 B,H.U i 57FR60848 . . . . . . . . . . . . . . . . . . . . . ..-........................~........................... 

. 0.00069 B,C ................ .... 8.1 B,C i ;.- ....... ...... ......... ..l 57FR60848 .............................. 
0.005 B,C 1.4 B,C 1 62FR42 160 ..................... ..- .................................................... 

5.0 B,C - 16B.C 1 57FR60848 . . . . . . . . . . . . . . . . . ..*...-....................................................... 
i 

960 B l1,oooB i 62FR42 160 . . . . . . . . . . . . . . . . . . . ..*.-.....*..................~...-...............*..... 

260 z ,940 i i IRIS 1 l/01/96 . . . . . . . . . . . . ..“.......~........................~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
0.00013 BC 0.00014 B,C i 62FR42160 
. . . . . . . . . . . . . . . . . . . . . ..s.......... . . . . . . . . . . . ..+................A......... 
0.0039 B$ 0.013 B.C 1 62FR42 160 

,.......................-........................~............................. 
0.014 B,C 0.046 B.C 1 62FR42160 

,.......................m......... . . . . . . . . . . . . . ..~............................. 
0.019c 0.063 c i 62FR42 160 

,.......................-........................ ,.............................. 
i 
I ,........ * . . . . . . . . . . . . ..-........................ p.. . . . . . . . . . . . . . . . . . . . . . . . . . . 

1 62FR42160 
0.0021 B,C 0.0022 B,C j IRISOUO7/98 

,. . . . . . . . . * . . . . . . . . . . . . . . . . . . . . . . . . . . . . * . . . . . . . . . . . . . . . . . . ..*........*......... 

0.00059 B,C 0.000~9 B,C f 62FR42 160 
,.......................-........................~........................ 
0.00059 B,C 0.00059 BC f 62FR42 160 ,....................... .a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . * . . . . . . . . . . . . . . . . . . . . 

0.00083 B,C 0.00084 B.C I 62FR42 160 ,....................... - . . . . . . . . . . . . . . . . . . . . . . . A............................. 



CAS 
Priority Pollutant Number 

Ill Dieldrin 60571 . . . . . . . . . . . ..I........................................................~..................... 
i 12 alpha-Endosulfan 959988 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~..................... 
I 13 beta-Endosulfan 33213659 . . . . . . . . . . . ..I....................................................*...~..................... 
114 Endosulfan Sulfate 1031078 . . . . . . . . . . . ..u’U...-..............................*............*...~..................... 
115 End& 72208 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~..................... 
116 Endrhr Aldehyde 7421934 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..“..................... 

117 Heptachlor 76448 . . . . . . ..~.......~...~..........~...................................-..................... 
118 Heptachlor Epoxide 1024573 . . . . . . . . . . . . . ..*......................................................-..................... 

Freshwater Freshwater 
: : 1 1 
i i Saltwater Saltwater 

; ; 

i i i i Human Health f Human Health f 

: : i For Consumption of: i For Consumption of: . . i i 

CMC CMC 
i Water + i Water + 

ccc ccc 
f f 
f CMC f CMC ( Organism ( Organism 

Organism ; Organism ; 
ccc ccc hlY hlY i FR Cite/ i FR Cite/ 

b4dU b4dU ocgn) ocgn) i o-4&) i o-4&) olgn) olgn) i cl4.m i cl4.m &g/L) 1 Source &g/L) 1 Source . . . . 
0.24 K 0.056 K.0 i 

i 
0.71 G 0.0019 0.m i 0.00014B,C 0.00014BC i 62FR42 160 . . . . . . . . . . . . . . . . . ..~.........~............................~........................*.....~..........................~........................~........................~..................*........... 

0.22 G.Y 0.0560,~ j 0.034 G.Y 0.0087 G,Y i 1108 62FR42 160 . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~............................~..............................~.......................... ! 
240~ f . . . . . . . . . . . . . . . ..“.....~....................................................... 

0.22 G,Y 0.056G.Y f 0.034 G.Y 0.0087 G.Y 1 IloB 240~ 1 62FR42 i 60 ~............................-,...........................~.........................*....~..........................~........................-........................~.............................- 
i I 
: ! : IloB ;. 240 B I 62FR42160 ‘...“.................-.-...-.....-......................+..............................~..........................*........................~........................~.........*................... 

0.086 K 0.036~.0 1 0.037 G 0.0023 G,aa f 0.76 B f 0.81~~1 : 62FR42 160 “~.~.~.~.~.~.~.~.~..........~............................~~...~..............~...........,........................~....................~...,................~............. 
? 1 : 

0.76 B 0.81 BJI i 62FR42160 ,............................-............................~..............................~..........................~........................~................*.......~..,......................... 
0.52 G 0.0038 G,aa ! 0.053 G ,............................-............................- 0.0036 G,aa t 0.00021 B,C 0.00021 B,C f 62FR42 160 ‘c 

~.............................-............*.*...........~........................-........................~..,.......~..... . 

fl 119 Polychlorinated Biphenyls 
t PCBs: 

4 . . . . . . . . . . . . ..*.......................................................-..................... 

: : : .,.. 
i 

0.52 G,V 0.0038 G,V,aa f 
i 

0.053 G,V 0.0036 G.V.na f 0.0~10 B.C o.t)0011 B,C 1 62FR42160 F* .~.~.~.~.~.~.~....~.......~..~............................~~.~..~~~.~.~.~.“~..~.........~..........................~........................~........................,.~.....................~~.... 
0.014N.sa [ 0.03 N.M I 

I 
i 62FR42 160 

i 1 o.ooo17 I3.C.P 0.ooo17 B.c,P f 63FR16182 . . . . . . . . . . . . ..“...*........-..*.........................‘..............................~........~...........*..............................~...............................*....................... i 
0.73 . . . . . . . . . . . . . . . . . . . . . . 0.0002 aa i 0.21 0.0002 &a i 0.00073 BC 0.00075 B,C i 62FR42 160 1 

. . . ..*-...........................................................~..........................~...................!....-.~.................................................... F 120 Toxaphene 
‘!” 

8001352 i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-......................~.. 
Footnotes: 
A This recommended water quality criterion was derived corn data for arsenic (Ill), but is applied here to total arsenic, which might imply that arsenic (III) and 

arsenic (V) are equally toxic to aquatic life and that their toxicities are additive. In the arsenic criteria document (EPA 440/5&t-033, January l985), Species 
Mean Acute Values are given for both arsenic (Ill) and arsenic (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 (III) and arsenic (V) for one species; for the fathead minnow, the chronic value fir arsenic (V) is 0.29 times the chronic value 
for arsenic (III). No data are known to be available concerning whether the toxicities of the forms of arsenic to aquatic organisms are additive. 

B This 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 fish tissue bioconcemration factor (BCF) 6om the 1980 Ambient Water Quality Criteria document was retained in each case. 

‘C This criterion is based on carcinogenicity of IO4 risk. Alternate risk levels may be obtained by moving the decimal point (e.g., for a risk level of IO”, move 
the decimal point in the recommended criterion one place to the right). 

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 multiplying it by a conversion factor 
(CF). The term “Conversion Factor” (CF) represents the recommended conversion factor for converting a metal criterion expressed as the total recoverable 
hction in the water column to a criterion expressed as the dissolved fraction in the water column. (Conversion Factors for saltwater CCCs are not currently 
available. Conversion factors derived for saltwater CMCs have been used for both saltwater CMCs and CCCs). See “Offrce of Water Policy and Technical 
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Guidance on Interpretation and Implementation of Aquatic Life Metals Criteria,” October I, 1993, by Martha G. Prothro, Acting Assistant Administrator for 
Water, available 8om the Water Resource center, USEPA, 401 M St., SW, mail code RC4100, Washington, DC 20460; and 40CFR§l31.36(b)(l). Conversion 
Factors applied in the table can be found in Appendix A to the Preamble- Conversion Factors for Dissolved Metals. 

E The 6eshwater criterion for this metal is expressed as a function of hardness (mg/L) in the water column. ‘Ihe value given here corresponds to a hardness of 
100 me. criteria values for other hardness may be calculated Tom the following: CMC! (dissolved) = exp{m, [ln( hardness)]+ b,} (CF), or CCC (dissolved) = 
exp(mc [hl (hardness)]+ b,) (CF) and the parameters specified in Appendix B to the Preamble- Parameters for Calculating Freshwater Dissolved Metals Criteria 
That Are Hardness-Dependent. 

F Freshwater aquatic life values for penmchlorophenol are expressed as a function of pH, and are calculated as follows: CMC = exp( ].005(pH)-4.869); 
CCC = exp(l.O05(pH)-5.134). 

G 
Values displayed in table correspond to a pH of 7.8. 

This Criterion is based on 304(a) aquatic life criterion issued in 1980, and wasissued in one of the follow~g documents: AJdrin/Dieldrm (EPA 440/5-80:019), 
Chlordane (EPA 440/5-80-827), DDT (EPA 440/5-80-038), Endosulfan (EPA 440/5-80-046), Endrm (EPA 440/5-80-047X Heptachlor (440/5-80-052), 
Hexachlorocyclohexane (EPA 440/5-80-054), 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. 

H NO criterion for protection of human health from consumption of aquatic organisms excluding water was presented in the 1980 criteria document or in the 1986 
Quuliy Criteriafir Water. Nevertheless, sutlicient 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 document. 

1 This criterion for asbestos is the Maximum Contaminant Level (MCL) developed under the Safe Drinking Water Act (SDWA). 
J EPA has not calculated human health criterion for this contaminant. However, permit authorities should address this contaminant in NPDES permit actions using 

the State’s existing narrative criteria for toxics. 

,iTl 
K This recommended criterion is based on a 304(a) aquatic life criterion that was issued in the 1995 updales: Wurer Qudity Criteria Docume~tsfir the Protection 

I ofAquatic Life in Ambient Water, (EPA-820-B-96-001, September 1996). This value was derived using the GLI Guidelines (60FRl5393-15399, March 23, 1995; 

+ 
4oCFR132 Appendix A); the difference between the 1985 Guidelines and the GLI Guidelines are explained on page iv of the 1995 Updates. None of the decisions 

-FL 
conce.ming the derivation of this criterion were affected by any considerations-that are specific to the Great Lakes. 

L The CMC = l/[(fl/CMCl) + (B/CMC2)] where fl and t2 are the fractions of total selenium that are treated as selenite and selenate, respectively, and CMCl and 
CMC2 are 185.9 pg/l and 12.83 &I, respectively. 

M EPA is currently reassessing the criteria for arsenic. Upon completion of the reassessment the Agency will publish revised criteria as appropriate. 
N PCBs are a class of chemicals which include aroclors, 1242, 1254,1221,1232, 1248,1260, and 1016, CAS numbers 534692l9,11097691,11104282,11141165, 

12672296,11096825 and 12674112 respectively. The aquatic life criteria apply to this set of PCBs. 
0 The derivation of the CCC for this pollutant did not consider exposure through the diet, which is probably important for aquatic life occupying upper trophic 

levels.. 
P This criterion applies to total pcbs, i.e., the sum of all congener or all isomer analyses. 
Q This recommended water quality criterion is expressed as pg free cyanide (as CN)/L. 
R This value was announced (6lPR58444-58449, November 14,1996) asa proposed GLI 303(c) aquatic life criterion. EPA is currently working on this criterions 

and so this value might change substantially in the near future. 
S This recommended water quality criterion refers to the inorganic form only. 
T This recommended water quality 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. 
U The organoleptic effect criterion is more stringent than the value for priority toxic pollutants. 



V This value was derived from data for heptachlor and the criteria document provides insufftcient data to estimate the relative toxicities of heptachlor and heptachlor 
epoxide. 

W Although 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 industry 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 national WQC. 

X There is a 8111 set of aquatic life toxicity data that show that DEHP is not toxic to aquatic organisms at or below its solubility limit. 
Y This value was derived 6om data for endosulfan and is most appropriately applied to the sum of alpha-endosulfan and beta-endosulfan. 
Z A more stringent MCL has been issued by EPA. Refer to drmkmg water regulations (40 CFR I4 I) or Safe Drinking Water Hotline (l-800-426-4791) for values. 
88 This CCC is based on the Final Residue Value procedure in the 1985 Guidelines. Smce the publication of the Great Lakes Aquatic Life Criteria Guidelines in 

1995 (6OFR15393- 15399, 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. 

bb This water quality criterion is based on a 304(a) aquatic life criterion that was derived using the 1985 Guidelines (Guidelines for Deriving Numerical NutionuZ 
Water QuaI@ Criteria for the Protection of Aquatic Organisms and Their Uses, PB85-227049, January 1985) and was issued in one of the following criteria 
documents: Arsenic (EPA 440/5-84-033), Cadmium (EPA 440/5-84-032), Chromium (EPA 440/5-84029), Copper (EPA 440/5-84-03 I), Cyanide (EPA 440/5- 
84-028), Lead (EPA 440/5-84-027), Nickel (EPA 440/5-86004), Pentachlorophenol (EPA 440/5-86-009), Toxaphene, (EPA 440/J-86-006), Zinc (EPA _ >" 
440/5-87-003). -2 

cc When the concentration of dissolved organic carbon is elevated, copper is substantially less toxic and use of Water-Effect Ratios might be appropriate. 
;; 

dd The selenium criteria document (EPA 440/5-87-006, September 1987) provides that if selenium is as toxic to saltwater fahes in the field as it is to freshwater $ 
l-n fishes in the field, the status of the fish community should be monitored whenever the concentration of selenium exceeds 5.0 &L in salt water because the ;: 

$ 
:: 

4 saltwater CCC does not take into account uptake via the food chain. -a, 
z ee This recommended water quality criterion was derived on page 43 of the mercury criteria document (EPA 440/5-84-026, January 1985). The saltwater CCC of ;;. 2 

Y 0.025 ug/L given on page 23 of the criteria documentis based on the Final Residue Value procedure in the 1985 Guidelines. Since the publication of the Great ’ 
Lakes Aquatic Life Criteria Guidelines in 1995’ (6OFR15393- 15399, 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. 

ff This-recommended water quality criterion was derived in Ambient Water Quality Criteria Sultwuter Copper Addendum (Drafl, April 14,1995) and was 
promulgated in the lnterhn final National Toxics Rule (6OFR22228-222237, May 4,1995). 

gg EPA is actively working on this criterion and so this recommended water quality criterion may change substantially in the near fhture. 
hh This 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 protective. In addition, even though inorganic mercury is converted to 
methyhnercury and methyhnercury bioaccumulates to a great extent, this criterion does not account for uptake via the food chain because sufficient data were not 
available when the criterion was derived. 
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CAS 
Non Priority Pollutant Number 

I Alkalinity w- 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-...................... 
2 Aluminum pH 6.5 - 9.0 7429905 --.............................................................”.-.....................~ 

3. Ammonia 7664417 

.-................................................................-....................., 
4 Aesthetic Qualities SW 

.-..........................*.....................................~....................., 
5 Bacteria -s 

. . . . . . . . . . . ..-.......*................................*...........-...................... 
6 Barium 7440393 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-.*.................... 
7 Boron -- 

..*...............................................................-.....................~ 
.‘y 8 Chloride - 16887006 . . . . . . . . . . . ..*....................................................-...................... 

a- 9 Chlorine 7782505 
6 . ..*.............................................~................-...................... 

IO Chlorophenoxy Herbicide 93721 
2,4,5,-TP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-...................... 

II Chlorophenoxy Herbicide 94757 
2,4-D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-.....................~ 

12 Chloropy rifos 2921882 . . . . . . . ..*........................................................-...................... 
I3 Color mm 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-...................... 
14 Demeton 8065483 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-...-......-........... 
15 Ether, Bis Chloromethyl 542881 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~...................... 
16 Gases, Total Dissolved SW 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-.............-.-...... 
17 Guthion 86500 

. . . . . . . . . . . . . . . . . . . . . . . ..“.......................................”...................... 
18 Hardness m- 

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

NATIONAL RECOMMENDED WATER QUALITY CRITERIA FOR NON PRIORITY POLLUTANTS 

i 
Freshwater i i ; 

I Saltwater i Human Health : 
1 

i i For Consumption of: i 
CMC ccc i CMC ccc t Water + Organism i FR 

hm olgn) I cum tam . 1 Organism @g/L) Only f&L) f Cite/Source 

20000F 1 i : 
! 1 Gold Book ~.......~..............,.~........................*.~...*..........*.......~..*............*..........;...........,................-..................................~........................... :. 

7500.1 87 G.&L f 
i 
: 1 53FR33178 l...................................................~..................................................~...............................................................~...................... 

FRESHWATER CRITERIA ARE pH DEPENDENT -- SEE DCKXJMENT D f EPA822-R-98-008 

SALTWATER CRITERIA ARE pH AND TEMPERATURE DEPENDENT i 
: EPA44O/S-88.004 

i”..............“......................................................................................................................................................,........................... 

NARRATIVE STATEMENT-- SEE DOCUMENT I......*.......................*.................................~....................................................................................................... 1 Gold Book . . . . . . . . . . . . . . . . . . . . . . . . . . . 
FOR PRIMARY RECREATION AND SHELLFISH USES -- SEE DOCUMENT i Gold Book ,......................‘.~..........................~......................~......................................................,~..................................~........................... 

i 
I 

i 
i 1,000 A ) Gold Book ,...................................................~..................................................~...............................................................~.................... 

NARRATlVE STATEMENT-- SEE DOCUMENT t Gold Book 
. . . . . . . . . . . . . . . . . . . . . . ..-..........................~......................-.......................................................-........... 

8600i)oG 230000 G i 
. 
; 

. . . . . . . . . . . . . . . . . . . . . . . f . . . . . . . . . . . . . . . . . . . . . . . . . . . 

: ,........................-...................*......~......................-..........................,....*.......................-......~................... . 
1 53FRl9028 

II i I3 7.5 f c 

. ..““~..........“‘.............. 
I9 i Gold Book 

,....................*...-.~.........*..............~......................-..........................,............................-.........~..........*............. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
i i 
: 1oA Gold Book 
i 1 

1 
. : : : ,........................-..........................~......................-..........................;............................-..................................~...................... . 

i i 
i : lot) A$ ; Gold Book 
1 i i 

/........,................a............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-.............................................*.........-............ . . . . . . . . . . . . . . . . . . . . ..+........................... 

0.0830 0.041 G 1 0.011 G 0.0056~ f i GoldBook 
. . ..A..................................................~............................................................... i 

. . . . . . . . . . . . . . . . . . . . . . . . . . . / . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
NARRATIVE STATEMENT-- SEE DOCUMENT F Gold Book 

/..............a.........-......... . . . . . . . . . . . . ..“.i”....................-... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*......... ..-.................................. 
1 . . . . . . . . . . . . . . . . . . . . . . . ..-. 

O.lF i 
i 

O.LF : i Gold Book 
,........................~..........................~..*...................~..........................~............................-.................-................~.-......-.-.*.-‘----------- : 

i 0.00078 i . 1 0.00013 E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . *.......................................*..........~............................................................... 
IRIS 01/01/91 

NARRATIVE STATEMENT -- SEE DOCUMENT F Gold Book 
/........................s.......**.... . . . . . . . . . . . ..C......................-......................................*..... . . . . . . . . . ..-.................................. 

f 
. . . . . . . . . . . . . . . . . . . . . ..-- 

0.01 F i’ I 0.01 F ; 
,................................. . . . . . . . . . . . . . . . . . . A...........i......................................~............... 

1 Gold Book 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~........................... 

NARRATIVE STATEMENT-- SEE DOCUMENT ‘i Gold Book 
,..................................... . . . . . . . . . . . . . . . . . .“.................., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...*... m....,...................... 
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Non Priority Pollutant 

i 
i Freshwater 

i ! 
: 

i 

: i Saltwater f Human Health i 
i i 

CAS i CMC 
i 

ccc I CMC ccc f 
For Consumption of: i 

Water + 
Number i &g/L) (ClJm f Mm 

Organism i 
f&L) i: Organism &g/L) Only @g/L) ! CiteKurce 

19 Hexachlorocyclo-hexane- i I 
0.0414 

Technical 
319868 f 

i i 0.0123 f Gold Book 
: f . ‘-“....“...-....................................................-......................;........................~.................*....,...~..*..,................~..........................~ I f 

20 Iron 7439896 1 loooF : 
i 
~.~.~.~.~.~.~.~.~.~.........~..................................~.~.....,................... 
! 300 A 1 Gold Book 

21 Malathion 121755 1 o.lF f &IF 1 1 Gold Book 

22 Manganese 7439965 f i i 
i i 5oA 1ooA j Gold Book 

23 Methoxychlor 72435 1 0.03 F 1 0.03 F 1 ‘. 100 A,C Gold Book 
.‘.........“................................*.*........-.........-......................4........................~..........................+......................~..........................4............................~...........,...................... 

24 Mirex 2385855 f 
. . . . . . . . . . . . . . . . . . . . . . . . . . . 

0.~1 F f 0.001 F f 

1 

it - GoldBook 
.‘.“““..““‘...................................-...-....-.....-.....................*4........................~.......................... “~.~.~.~..~..~...~...~..........................4...................~........~..................................~........................... :: 

25 Nitrates 14797558 1 
f 
i 

: : 
: i 10,000 A 1 Gold Book 

: . 
26 Nitrosamines m- i i i 

: : : 0.0008 1.24 f ,.. ~,% ‘:‘> 
: 

l-r-1 27 Dinitrophenols 25550587 1 
i 
i t 70 14,000 1 Gold Book -‘~ ‘- $ . 

I 

3 
28 Nitrosodibutylamine,N 924163 i 

i 
I 

1 
: 0.0064 A 0.587 A f Gold Book ;~ “.: 

29 Nitrosodiethy lamine,N 55185 1 
I- . 
: : i t-kc)008 A 1.24 A . . . . . . ..“.~......................*...............................”......................~~..........................~..~*............................. ! Gold Book r 

.I 

. . . . . . . . . . . . . . . . . . . . . . . ..-..................................~...................*....... 
30 Nitrosopyrrolidine,N I 930552 f : 

i z 
: 0.016 91.9 f Gold Book 

: 
31 Oil and Grease : i mm : NARRATIVE STATEMENT -- SEE DOCUMENT F . t Gold Book - 

32 Oxygen, Dissolved 7782447 f WARMWATER AND COLDWATER MATRJX -- SEE DOCUMENT o 1 Gold Book 

33 Parathion 56382 i 0.065 J 0.013 3 t i 
: 1 Gold Book 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~................................-......................4........................-..........................~ . . . . . . . . . . . . . . . . . . ..~..........................4............................~.................................. I . ..-.-..................... 

34 Pentachlorobenzene 608935 [ : : 
: : : 3.5 E 4.1 E . /IRIS 03/01/88 

35 pH 
i s- : 
: 6.5 - 9 F f 6.5 - 8.5 F,K i 5 - 9 f Gold Book 

36 Phosphorus Elemental 7723140 i’ i 
. 0.1 F,K i i Gold Book 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*................~......................4..................*...............................-~....................-.............................~*....~....~==.===..=. -.iij:iiiiiiJS.~C~se~~‘..................... 
i 

1 . . . . . . . . . . . . . . . . . . . . . . . . . . . 

37 Phosphate Phosphorus -v . NARRATIVE STATEMENT-- SEE DOCUMENT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..“..........................~......................~........................................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 Gold Book . . . . . ........~........................... 



CAS 
Non Priority Pollutant Number 

38 Solids Dissolved and sm 
Salinity ~........~.~....~~~.~.........................~...........~.~..~..~..............~..... 

39 Solids Suspended and -- 
Turbidity B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~.................... 

40 Sulfide-Hydrogen Sulfide 7783064 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~.................... 
41 Tainting Substances wm 

. . . . . . . . . . . . ..“.“.....~......~..“...........................~.................... 
42 Temperature *- 

~...~...~.~~~............~.....~~....~~....~.....~.~.~....~.......~........~...~....~.. 
43 Tetrachlorobenzene, I ,2,4, 95943 

5-‘ ~..~...~.~~~...~..........~....~...~...........~~.....~.~.........~.....~......~....... 
44 Tributylthr TBT -- 

. . . . . . . . . ..~.~~~~...~........~..........~.............~.~..~~.~...~~~.....~....~....... 

m 
45 Trichlorophenol,2,4,5- 95954 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*.........*.~.*.................. 

Freshwater 
i 
i Saltwater 
i 

CMC ccc f CMC ccc 
olgn) km 1 f./-@~ OLgn) 

: 
i 
i 

. . . . . . . . . . . . . . . . . . . . . . ..~.....................................~......................... 

Human Health 
For Consumption of: 

Water + Organism 
Organism @lYL) .Cnly (f&L) 

250,000 A 

NARRATIVE STATEMENT -- SEE DOCUMENT E 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~ . . . . . . . . . . . . . . . . . . ..““““““““““.......................................................................... * 
2.0F 1 . . . . . . . . . . . . . . . . . . . . . 2.0F i . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~..................................................~.............................................................. 

NARRATIVE STATEMENT-- SEE DOCUMENT 

SPECIES DEPENDENT CRITERIA -- SEE DOCUMENT M . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~......................~..........................~............................~.............. . . . . . . . . . . . . . . . . ..I 
i 
: 2.3 E 
1 

2.9 E 

i i 

0.46 N 0.063 N i 0.37 N 

i : 2 600 B,E 9800Ba 
. . . . . . . . . . . . . . . . . . . . . . ..M..... . . . . . . . . . . . . . . . . . . . ..-......................-.......................... i . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...' 

FR 
Cite/Source 

Gold Book 

Gold Book 

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

.Gold Book 

Gold Book . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Gold Book . . . . . . . . . . . . . . ..d.......... 

1RIs03/01/91 

. . . . . . . . . . . . . . . . . . . . . . . . . . . 
62FR42554 . . . . . . . . . . . . . . . . . . . . . . . . . . . 

IRIS 03/O l/88 . . . . . . . . . . . . . . . . . . . . . . . . . . . 
\ Footnotes: 

6 A 
co 

This human health criterion is the same as originally published in the Red Book which predates the 1980 methodology and did not utilize the fish ingestion BCF 
approach. This same criterion value is now published in the Gold Book. 

B The organoleptic effect criterion is more stringent than the value presented in the non priority pollutants table. 
C A more stringent Maximum Contaminant Level (MCL) has been issued by EPA under the Safe Drhrkmg Water Act. Refer to drinking water regulations 

4OCFR14 I or Safe Drinking Water Hotline (l-800-426-479 1) for values. 
D According 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 very sensitive species is important at a site, freshwater aquatic life should be protected if both conditions specified in 
Appendix C to the Preamble- Calculation of Freshwater Ammonia Criterion are satisfied. 

E This criterion has been revised to reflect The Environmental Protection Agency’s ql * or RID, as contained in the Integrated Risk Information System (IRIS) as of 
April 8, 1998. The fish tissue bioconcentration factor (BCF) used to derive the original criterion was retained in each case. 

F The derivation of this value is presented in the Red Book (EPA 44019-76-023, July, 1976). 
G This value is based on a 304(a) aquatic life criterion that was derived using the 1985 Guidelines (Guidelines for Deriving Numerical National Water Qua&v 

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 440/5-86-008); Chloride (EPA 440/5-88-00 I); Chloropyrifos (EPA 440/5-86005). 

I 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 199.5 Updates: Water Quality Criteria Documents for the Protection of Aquatic Lfi in 

Ambient Water (EPA-820-BL96-00 I). This value was derived using the GLI Guidelines (60FR15393- 15399, March 23,1995; 4OCFRl32 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. 

,,i 
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According to page I8 I of the Red Book: 
For open ocean waters where the depth is substantially greater than the euphotic zone, the pH should not be changed more than 0.2 units horn the naturally 
occurring variation or any case outside the range of 6.5 to 8.5. For shallow, highly productive coastal and estuarine areas where naturally occurring pH 
variations approach the lethal limits of some species, changes in pH should be avoided but in any case should not exceed the liiits established for fresh 
water, i.e., 6.5-9.0. 

There are three major reasons why the use of Water-Effect Ratios might be appropriate: (I) The value of 87 @I is based on a toxicity test with the striped bass in 
water with pH== 6.5-6.6 and hardness ~10 mg/L. Data in “Aluminum Water-Effect Ratio for the 3M Plant Effluent Discharge, Middleway,’ West Virginia” (May 
1994) indicate that aluminum is substantially less toxic 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 pH-and hardness, e&cts increased with increasing concentrations of total aluminum even though the concentration of dissolved 
alumhmm was constant, indicating that total recoverable is a more appropriate measurement than dissolved, at least when particulate aluminum is primarily 
aluminum hydroxide particles. In sutfitce waters, however, the total recoverable procedure might measure aluminum associated with clay particles, which might 
be less toxic than aluminum associated with aluminum hydroxide. (3) EPA is aware of fteld data indicating that many high quality waters in the U.S. contain 
more than 87 tig aluminum& when either total recoverable or dissolved is measured. 

M U.S. EPA. 1973. Water Quality Criteria 1972. EPA-R3-73-033. National Technical Information Service, Springfield, VA.; U.S. EPA. 1977. Temperature 
Criteria for Freshwater Fish: Protocol and Procedures. EPA-600/3-77-061. National Technical Information Service, Springfield, VA. 

N This value was announced (62FR42554, 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. 

0 U.S. EPA. 1986. Ambient Water Quality Criteria for Dissolved Oxygen. EPA 440/5-86-003. National Technical Information Service, Springfield, VA. ;L. 
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NATIONAL RECOMMENDED WATER QUALITY CRITERIA FOR ORGANOLEPTIC EFFECTS 

Pollutant 

i i 
i Organoleptic Effect Criteria 

CAS Number _. i 0G-J 
i 
I FR Cite/Source 

1’ 
~~~~ ~~ i 

Acenaphthene 83329 
; 
: 20 1 Gold Book 

2 Monochlorobenzene 108907 
: 
i 20 ‘--““‘-““““**---*-...*..~.......................*......................~..........~........................................+........................................................................... 
; 

1 Gold Book . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3 3-Chlorophenol VW 0.1 ; Gold Book 

4 4-Chlorophenol 106489 
i 
i 0.1 -., i Gold Book 
: 

5 2,3-Dichlorophenol : -- i 0.04 l Gold Book * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... + ...........................................................................,................................................................. : 
6 2,5-Dichlorophenol -- i 0.5 . j Gold Book 

7 2,BDichlorophenol i MS I 0.2 i Gold &ok 

8 3,4-Dichlorophenol i -- I 0.3 j Gold Book 
““~......“....‘......“......................................*........................~..,....,.....,.......*....*.,...........+......................*................................................,...*........“....................................... . . . . . . . . . i . . . . . . 

9 2,4,5-Trichlorophenol 95954 
i . : I i Gold Book 

10 2,4,6-Trichloropehnol 88062 
i 
1 2 f Gold Book . . . . . . . . . . . . . . . . 

11 2,3,4,6-Tetrachlorophenol 
i we I I j Gold Book 

.~.~.~.~.~.~~~.~.~~~.~..~......~.~.~......~..............~..~................~...........~..........................~......~......~...........~..........................~...........~~.............~.........~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

I2 2-Methyl;4-Chlorophenol : mm I 1800 ; Gold Book 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~.................................. . . . . ..~...~...~~..........................~...~.~.~~....~.......~..........~...~..~~.~.~........~..~....~..~.~.. . . ..*............................... 

I3 3-Methy l-rl-Chloropbenol 59507 
i 
: 3000 I Gold Book 

.~...~.............~..............~~..~..~..~......~~.....~....~.~....................~..~..~....~.......~.~.........~..~...~...~~~..........................~.....~..........~......~.~...~...~.~.....~.~....,........~......~.......~....~ . . . . . . . . . . . . . . . . . ..i................ 
i : 

I4 3-Methyl-6-Chlorophenol me : : 20 f Gold Book 
,................................ “~..................................................... I . . . . . . . . . . * . . . . . . . . . . . . . . . . . . . . . . . . . . . ..+.................................................................................................................-.......-.~--*-------~--~-~* 

15 2-Chlorophenol 95578 
i 
I 0.1 1 GoldBook 

~..............~..~...~....~.~...~.~....~..~..~~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..r..............................~...””*.~ 
16’ 

“....................~.................................................................,............................. 
! 

Copper 7440508 : 
i 1000 i GoldBook 

,................................................: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . * . . . . . . . . -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~........................~...~..~............................~.~.....~......~.......~~.~~.~~.............~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
i : 

17 2,4-Dichlorophenol 120832 i 0.3 f Gold Book 
,.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-..................................... . ..*...............................................................................,.................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

18 2,4-Dimethylpehnol 105679 
i 
i 400 i Gold Book 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-.............*....... . . . . . . . . . . . . . . . . . ..t”““““““““‘.*.............................................................................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

19 Hexachlorocyclopentadiene 77474 I I 
i 

: : Gold Book 
. . . . . . . . . ..*..................................................................... *...........................................................................;...........................--.----*.~-*.-~--~-----~--~~-~~~-----* . . . . . . ..-..........................-......-......f 

20 Nitrobenzene 98953 i 
. . . . . . . . ..~...........................................................................~........................ : 30 i Gold Book 

,......................................~............................................ . . . ..-.............................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

I 
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Pollutant ; Organoleptic Effect Criteria i : 

CAS Number 
: 

: h4@J j . FR Cite/Source 

21 Pentachlorophenol 87865 i 
i 30 i Gold Book ““““....““““.......-.............*.-....................~........................~.........................*..............+.................................................*.........................; 

22 Phenol 108952 i 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

: 300 * . . . . . . . . . . . . . . . . . . . . . . . . . . . . * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-........................................ 4 l Gold Book . . . . . . . . . . . . . . ..“......................................................................*.................................................... 
23 Zinc 

General Notes: 
* 5000 :i 45 FR79341 

1. These criteria are based on organoleptic (taste and odor) effects. 
duplicate the listing in Appendix A of 40 CFR Part 423. 

Because of variations in chemical nomenclature systems, this listing of pollutants does not 

identification for each chemical. 
Also listed are the Chemical Abstracts Service (CAS) registry numbers, which provide a unique 

NATIONAL RECOMMENDED WATER QUALITY CRITERIA 

Additional Notes: 

1. Criteria Maximum Concentration and Criterion Continuous Concentration 
The Criteria Maximum Concentration (CMC) is an estimate of the highest concentration of a material in surface water to which an aquatic community can be 

exposed briefly without resulting in an unacceptable effect. The Criterion Continuous Concentration (CCC) is an estimate of the highest concentration of a material in 
surface water to which an aquatic community can be exposed indefmitely without resulting in an unacceptable effect. The CMC and CCC are just two of the six parts” 
of a aquatic life criterion; the other four parts are the acute averaging period, chronic averaging period, acute !?equency of allowed exceedence, and chronic frequency 
of allowed exceedence. 
the United States. 

Because 304(a) aquatic life criteria are national guidance, they are intended to be protective of the vast majority of the aquatic communities in 

2. Criteria Recommendations for Priority Pollutants, Non Priority Pollutants and Organoleptic Effects 
This compilation lists all priority toxic pollutants and some non priority toxic pollutants, and both human health effect and organoleptic effect criteria issued 

pursuant to CWA 4304(a). Blank spaces indicate that EPA has no CWA $304(a) criteria recommendations. For a number of non-priority toxic pollutants not listed, 
CWA $304(a)“water + organism” human health criteria are not available, but, EPA has published MCLs under the SDWA that may be used in establishing water 
quality standards to protect water supply designated uses. Because of variations in chemical nomenclature systems, this listing of toxic pollutants does not duplicate 
the listing in Appendix A of 40 CFR Part 423. Also listed are the Chemical Abstracts Service CAS registry numbers, which provide a unique identification for each 
chemical. ’ 

3. Human Health Risk 
The human health criteria for the priority and non priority pollutants are based on carcinogenicity of 10’ risk. Ahernate risk levels may be obtained by moving the 

decimal point (e.g., for a risk level of LO-‘, move the decimal point in the recommended criterion one place to the right). 
. 
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4. Water Quality Criteria published pursuant to Section 304(a) or Section 303(c) of the CWA 
Many of the values in the compilation were published in the proposed California Toxics Rule (CTR, 62FR42160). Although such values were published pursuant 

to Section 303(c) of the CWA, they represent the Agency’s most recent calculation ofwater quality criteria and thus are published today as the Agency’s 304(a) 
criteria. Water quality criteria published in the proposed CTR may be revised when EPA tikes fmal action on the CTR. 

5. Calculation of Dissolved Metals Criteria ? 

The 304(a) criteria for metals, shown as dissolved metals, are calculared in one of two ways. For ceshwater metals criteria that are hardness-dependent, the 
dissolved metal criteria were calctdated using a hardness of 100 mg/l as CaCOj for illustrative purposes only. Saltwater ahd freshwater metals’ criteria that are not 
hardness-dependent are calculated by multiplying the total recoverable criteria before rounding by the appropriate conversion factors. The fmal dissolved metals’ 
criteria in the table are rounded to two significant figures. 
footnotes. 

Information regarding the calculation of hardness dependent conversion factors are included in the 

‘\ 

6. Correction of Chemical Abstract Services Number 
The Chemical Abstract Services number (CAS) for Bis(2Xhloroisoprpyl) Ether, has been corrected in the table. The correct CAS number for this chemical is 

39638-32-9,. Previous publications listed 108-60-l as the CAS number for this chemicd. 

7. Maximum Contaminant ievels 
The compilation includes footnotes for pollutants with Maximum Contaminant Levels (MCLs) more stringent than the recommended water quality criteria in the 

compilation. MCLs for these pollutants are not included in the compilation, but can be found in the appropriate drinking water regulations (40 CFR 14 1 . 1 1 - I6 and 
14 1.60-63), or can be accessed through the Safe Drinking Water Hotline (800-426-479 I) or the Internet (http://www.epa.gov/ost/tools/dwstds-s.htmI). 

8. Organoleptic Effects 

‘;” 
The compilation contains 304(a) criteria for po&tants with toxicity-based criteria as well as non-toxicity based criteria. The basis for the non-toxicity based 

-5 
criteria are organoleptic effects (e.g., taste and odor) which would make water and edible aquatic life unpalatable but not toxic to humans. The table includes criteria 

P. 
for organoleptic effects for 23 pollutants. Pollutants with organoleptic effect criteria more stringent than the criteria based on toxicity (e.g., included in both the 
priority and non-priority pollutant tables) are footnoted as such. 

9. Category Criteria i 
In the 1980 criteria documents, certain recommended water quality criteria were published for categories of pollutants rather than for individual pollutants within 

that category. Subsequently, in a series of separate actions, the Agency derived criteria for specific pollutants within a category. Therefore, in this compilation EPA is 
replacing criteria representing categories with individual pollutant criteria (e.g., 1,3-dichlorobenzene, 1,4-dichlorobenzene and 1,2-dichlorobenzene). 

10. Specific Chemical Calculations 
A. Selenium 

(1) Human Health 
In the 1980 Selenium document, a criterion for the protection of human health from consumption of water and organisms was calculated based on a BCF of 

6.0 L/kg and a maximum water-related contribution of 35 pg Se/day. Subsequently, the EPA OflIce of Health and Environmental Assessment issued an errata notice 
(February 23,1982), &sing the BCF for selenium to 4.8 L/kg. In 1988, EPA issued an addendum (ECAO-(X-668) revising the human health criteria for selenium. 
Later in the fmal National Toxic Rule (NTR, 57 FR 60848), EPA withdrew previously published selenium human health criteria, pending Agency review of new 
epidemiological data. 
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This compilation includes human health criteria for selenium, calculated using a BCF of 4.8 L/kg along with the current IRIS RID of 0.005 mg/kg/day. EPA 
included these recommended water quality criteria in the compilation because the data necessary for calculating a criteria in accordance with EPA’s 1980 human 
health methodology are available. 

(2) Aquatic Life 
This compilation contains aquatic life criteria for selenium that are the same as those published in the proposed CTR. In the CTR, EPA proposed an acute 

criterion for selenium based on the criterion proposed for selenium in the Water Quality Guidance for the Great Lakes System (6 1 FR 58444). The GLI and CTR 
proposals take into account data showing that selenium’s two most prevalent oxidation states, selenite and selenate, present differing potentials for aquatic toxicity, as 
well as new data indicating that various forms of selenium are additive. The new approach produces a different selenium acute criterion concentration, or CMC, 

. depending upon the relative proportions of selenite, selenate, and other forms of selenium that are present. 
. . EPA notes it is currently undertaking a reassessment of selenium, and expects the 304(a) criteria for selenium will be revised based on the final reassessment 

(63FR26186). However, until such time as revised water quality criteria for selenium are published by the Agency, the recommended water quality criteria in this 
compilation are EPA’s current 304(a) criteria. . 

B. 1,2,4-Trichlorobenzene and Zinc 
Human health criteria for 1,2,4-trichlorobenzene and zinc have not been previously published. Sufficient information is now available for calculating water quality 

criteria for the protection of human health from the consumption of aquatic organisms and the consumption of aquatic organisms and water for both these compounds. 
Therefore, EPA is publishing criteria for these pollutants in this compilation. % 

iC$. -: i 
C. Chromium (III) 

+ i- 

The recommended aquatic life water quality criteria for chromium (III) included in the compilation are based on the values presented in the document titled: 1995 ” ” 
p 

Updates: Water Quality Criteria Documents for the Protection of Aquatic Life in Ambient Water, however, this document contains criteria based on the total 
recoverable firaction. The chromium (III) criteria in this compilation were calculated by applying the conversion factors used in the Final Water Quality Guidance for 
the Great Lakes System (60 FR 15366) to the 1995 Update document values. t 

0 D. Ether, Bis (Chloromethyl), Pentachlorobenzene, Tetraehlorobenzene 1,2,4,!5-, Trichlorphenol 
i 

. 
Human health criteria for these pollutants were last published in EPA’s Quality Criteria for Water I986 or “Gold Book”. Some of these criteria were calculated 

using Acceptable Daily Intake (ADIs) rather than RfDs. Updated ql *s and RfDs are now available in IRIS for ether, bis (chloromethy I), pentachlorobenzene, 
tetrachlorobenzene 1,2,4,5-, and trichlorophenol, and were used to revise the water quality criteria for these compounds. The recommended water quality criteria for 
ether, bis (chloromethyl) were revised using an updated ql*, while criteria for pentachlorobenzene, and tetrachlorobenzene 1,2,4,5-, and trichlorophenol were derived 
using an updated RfD value. 

E. PCBs 
In this compilation EPA is publishing aquatic life and human health criteria based on total PCBs rather than individual arochlors. These criteria replace the 

previous criteria for the seven individual arochlors. Thus, there are criteria for a total of 102 of the 126 priority pollutants. 
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Appendix A- Conversion Factors for Dissolved Metals 

. . 
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Appendix B - Parameters for Calculating Freshwater Dissolved Metals Criteria That Are Hardness-Dependent 

Chemical I I -h 

Copper 

Lead 

Nickel 

Silver 

0.9422 -1.700 

I .273 - 1.460 

0.8460 2.255 

I.72 ~6.52 

zinc 1 0.8473 1 0.884 0.8473 

.0.7852 

0.8190 

0.8545 

1.273 

0.8460 

-. 

0.6848 0.316 . 0.860 
I 

-1.702 1 

-4’705 I 1.46203~[In 
I 

1.46203-[In 
(hardness)(O.145712)] (hardness)(O.145712)] 

0.0484 1 0.998 I 0.997 

0.884 0.978 I 0.986 

y-l 
z 
Q 

Appendix C - Calculation of Freshwater Ammonia Criterion 
1. The one-hour average concentration of total ammonia nitrogen (in rni N/L) does not exceed, more than once every three years on the average, the 
CMC calculated using the following equation: 

cric 
0.275 39.0 

=,,,,,,,,,,,,,,,,,,,, ---------i-------------- 
1 + 107.204TH+. 1 + IOPH-~.~~J~ 

In situations where salmonids do not occur, the CMC may be calculated using the following equation: 
0.411 58.4 

CMC = --~-~~~--~~~--~~-~-~ 
1 + 107.204-pH+ 

-B---m---------- ----m--- 
1 f IOPH-7.204 

2. ‘Ihe thirty-day average concentration of total ammonia nitrogen (in mg N/L) does not exceed, more than once every three years on the average, the 
CCC calculated using the following equation: 

0.0858 3.70 
ccc r-,,,,--------,,-,,,, -_-_____-_-c------------ + 

1 + 10’.6@-pH 1 + lopI&7.6’” 

and the highest four-day average within the 30-day period does not exceed twice the CCC. 
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E.5.1 ALUMINUM 

E.5.1 .I 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 mglkglday and an inhalation reference 

dose of 0.001 mg/kg/day (USEPA, 1999a). 

E.5.1.2 Carcinogenicity 

Data were not located regarding the carcinogenic@ of aluminum to humans. No oral or inhalation cancer 

slope factor is available for aluminum. 



I 

H.5.2 ANTIMONY 

H.5.2.1 Pharrnacokineti& 

Ingested antimony is absorbed slowly and incompletely from the gastrointestinal (GI tract (Iffland 1988). 

Within a few days of acute exposure, highest tissue concentrations are found in the liver, kidney, and 

thyroid. Organs of storage include skin, bones, and teeth. Highest concentrations in deceased smelter 

workers (inhalation exposure) occurred in the lungs and skeleton. Excretion is largely via the urine or 

feces, although some is incorporated into the hair. a 

H.5.2.2 Noncancer Toxicity 

Acute intoxication from ingestion of large doses of antimony induces GI disturbances, dehydration, and 

cardiac effects in human (Iffland 1988). Chronic effects from occupational exposure include irritation of 

the respiratory tract, pneumoconiosis, pustular eruptions of the skin called “antimony spots,” allergic 

contact dermatitis, and cardiac effects, including abnormalities of the electrocardiograph (ECG) and 

myocardial changes. Cardiac effects were also observed in rats and rabbits exposed by inhalation for six 

weeks and in animals (dogs, and possibly other species) treated by intravenous injection (Elinder and 

Friber 1986a). 

Chronic oral exposure studies in laboratory animals include two briefly reported lifetime drinking water 

studies in rates and mice (Kanisawa and Schroeder 1960; Schroeder et al. 1970). The only dose tested, 

5 ppm potassium antimony tartrate, resulted in reduced longevity in both species and in reduced mean 

heart weight in rats. The EPA (1999bb) verified an RfD of 0.0004 mg/kg/day for chronic oral exposure to 

antimony from the LOAEL of 5 ppm potassium antimony tartrate (0.35 mglantimonylkg body weightday) 

in the lifetime study in rats (Schrodeder et al. 1970). An uncertainty factor of 1000 was applied; factors of 

10 each for inter- and intraspecies variation and to estimate an NOAEL from an LOAEL. The heart is 

considered a likely target organ for chronic oral exposure of humans. 

H.5.2.2 Carcinogenicity 

Data were not located regarding the carcinogenic&y of antimony to humans. Antimony fed to rats did not 

produce an excess of tumors (Goyer 1991), but a high frequency of lung tumors was observed in rats 

exposed by inhalation to antimony trioxide for one year (Elinder and Friberg 1986a). Antimony is 

classified in EPA cancer weight-of-evidence Group D (not classifiable as a carcinogenicity to humans) 

(EPA 1999bb). 

),- I80 
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E.5.3 ARSENIC .?---_ 

E.5.3.1 Pharmacokinetics 

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 and 

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.5.3.2 Noncancer Toxicitv 

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 1999b). 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). 

Occupational (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 (1999b) derived an RfD of 0.3 ug/kg/day for chronic oral exposure, based on an 

NOAEL of 0.8 @kg/day 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). 
,-. 
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E.5.3.3 Carcinogenicity 

Inorganic arsenic is clearly a carcinogen in humans. Inhalation exposure is associated with increased 

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 1999b). Oral exposure to high levels in 

welt water is associated with increased risk of skin cancer (Tseng 1977; EPA 1999b). 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 (1999b) classifies innrganic 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 

mg/kg/day based on the same information. The EPA (1999b) 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 1999b), equivalent to 15.1 

per mg/kg/day, was derived from the same data assumiJlg an inhalation rate of 20 m3/day and a body 

weight of 70 kg for humans. 

- 



ES.4 BARIUM 

E.5.4.1 Noncancer Toxicity 

Barium is a naturally occurring alkaline earth metal that comprises approximately 0.04 percent of the 

earth’s crust (Reeves 1986a). Acute oral toxicity was manifested by GI upset, altered cardiac 

performance, and transient hypertension, convulsions, and muscular paralysis. Repeated oral exposures 

were associated with hypertension. Occupational exposure to insoluble barium sulfate induced benign 

pneumoconiosis (ACGIH 1991). The EPA (1999b) presented a verified chronic oral RfD of 0.07 

mg/kg/day, based on an NOAEL of 0.21 mg/kg/day in a ten-week study in humans exposed to barium in 

drinking water and an uncertainty factor of 3. The EPA (1999b) presented the same value as a 

provisional RfD for subchronic oral exposure. A provisional chronic inhalation RfC of 0.0005 mg/m3 and a 

provisional subchronic inhalation RfC of 0.005 were based on an NOEL for fetotoxicity in a four-month 

intermittent-exposure inhalation study in rats (EPA 1999b). Uncertainty factors of 1000 and 100 were 

used for the chronic and subchronic RfC values, respectively. The chronic and subchronic inhalation RfC 

values are equivalent to 0.0001 and 0.001 mg/kg/day, assuming a human inhalation rate of 20 m3/day 

and body weight of 70 kg. Barium is principally a muscle toxin. Its targets are the GI system, skeletal 

muscle, the cardiovascular system, and the fetus. 

E.5.4.2 Carcinoaenicity 

The EPA (1999b) classifies barium as a cancer weight-of-evidence Group D substance (not classifiable 

as to carcinogenicity in humans). Cancer risk is not estimated for Group D substances. 



E.5.5 BENZO(A)ANTHRACENE 

E.5.5.1 Noncancer Toxicity 

The oral and inhalation RfD and RfC are not available at this time (EPA 1999b). 

E.5.5.2 Carcinoaenicity 

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, 1984,199O; IARC, 1984; Lee et 

al., 1976; Brockhaus and Tomingas, 1976). 

,n 
Benio(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 

Edgecomb, 1952) and intraperitoneal injection (Wislocki 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 pulmonary adenomas and hepatomas. 

The currently used Oral Slope Factor (CSF) for Benzo(a)anthracene is 0.73 per (mg/kg)/day which is 

extrapolated from the CSF for Benzo(a)pyrene (BaP), i.e., 0.1 x 7.3 (BaP) = 0.73 per (mg/kg)/day (USEPA 

Region Ill Risk-Based Concentration Table, 4/12/99). 

The inhalation CSF is not available. 
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ES.6 BENZO(A)PYRENE (BAP) 
,--. 

E.5.6.1 Pharmacokinetics 

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. 197Oa, 1970b). The EPA (1980a) concluded that accumulation in the body tissues of PAHs from chronic 

low level exposure would be unlikely. 

E.5.6.2 Noncancer Toxicity 

The oral RfD and inhalation RfC are not available at this time. 

E.6.6.3 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, di&&, &d fiitiobxygenated 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, intfatracheal instillation, and subcutaneous or 

intraperitoneal injection, were used. Benzo (a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 

benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, and indeno(l,2,3-@pyrene were classified in 

Group 82 (probable human carcinogens). 

The EPA (1999b) 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. 

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, dermal 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 IR% is 7.3 per mg/kg/day The cancer slope factor for inhalation is not 

available. 



ES.7 BENZO(B)FLUORANTHENE 
, -“., 

E.5.7.1 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.5.7.2 Carcinogenicity 

The EPA (1999b) has classified ,benzo (b)fluoranthene in cancer weight-of-evidence Group 82 (Probable 

Human Carcinogen, sufficient evidence of carcinogenicity 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 0.73 per (mg/kg)/day which is extrapolated from the CSF for Benzo(a)pyrene (BaP), 

i.e., 0.1 x 7.3 (BaP) = 0.73 per (mg/kg)/day (USEPA Region III Risk-Based Concentration Table, 10/l/98). 



E.5.8 BlS(2XTHYLHEXYL)PHTHALATE (D1[2-ETHYLHEXYLIPHTHALATE) 

E.5.8.1 Noncancer Toxicity 

The acute oral toxicity of bis(2-ethylhexyl)phthalate is very low; oral LD 50~ (lethal dose to 50 percent of 

population within 30 days without medical testament) values in rats and mice were 33,800 and 26,300 

mglkg, respectively (ACGIH 1991). Repeated high-dose oral exposures were associated with decreased 

growth, altered organ weights, testicular degeneration, and developmental effects, The EPA (1999b) 

presented a verified chronic oral RfD of 0.02 mg/kg/day based on an LOAEL for increased relative liver 

weight in guinea pings and an uncertainty factor of 1.000. The EPA (1999b) adopted the chronic oral RfD 

as the provisional subchronic oral RfD. The principal target organs for the toxicity of bis(Z 

ethylhexyl)phthalate are the liver and testis. 

’ 

E.5.8.2 Carcinogenicity 

The EPA (1999b) classifies bis(2-ethylhexyl)phthalate in cancer weight-of evidence Group 82 (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 (1999b). 



ES.9 CADMIUM Y---x 

H.5.9.1 Pharmacokinetics ’ 

Estimates of cadmium uptake by the respiratory tract range from 10 to 50 percent; uptake is greatest for 

fumes and small particles and least for large dust particles (Friberg et al. 1986; Goyer 1991). GI 

absorption of ingested cadmium is ordinarily 5 to 8 percent, but may reach 20 percent in cases of serious 

dietary ion deficiency. Highest tissue levels are normally found in the kidneys followed by the liver, 

although levels in the liver may exceed those in the kidneys of persons suffering from cadmium-induced 

renal dysfunction. The half-life of cadmium in the kidneys and liver may be as long as lo-30 years. Fecal 

and urinary excretion of cadmium are approximately equivalent to normal humans exposed to small 

amounts. Urinary excretion increases markedly in humans with cadmium-induced renal disease. 

H.5.9.2 Noncancer Toxicity 

Acute inhalation exposure to fumes or particles of cadmium induces respiratory symptoms, general 

weakness, and, in severe cases, respiratory insufficiency, shock, and death (Friberg et al. 1986). Acute 

oral exposure induces GI disturbances. Chronic inhalation exposure induces pulmonary emphysema, 

and chronic exposure by either route consistently produces renal tubular disease in humans and 

laboratory animals. Proteinuria is a reliable early indicator of cadmium-induced kidney disease. The 

combination of pulmonary emphysema and renal tubular disease, if severe, may result in early mortality. 

Painful osteomalacia and osteoporosis may arise from altered metabolism of bone minerals secondary to 

renal damage. The combination of renal and skeletal damage is called itai-itai disease in Japan. 

Cadmium exposure has been associated with liver damage, but the liver appears to be less sensitive than 

the kidney. The kidney is the primary target organ of cadmium toxicity. The EPA (1999bb) derived 

chronic oral RfD values of 05. ug/kg/day for cadmium ingested in water and 1 ug/kg/day for cadmium 

ingested in food, based on a toxicokinetic model that predicted NOAELs from renal cortical concentration 

of cadmium. The different RfD values reflect assumed differences in GI absorption of cadmium from 

water 95 percent) and food (2.5 percent). 

.*- 

H.5.9.3 Carcinoaenicity 

Carcinogenicity data in humans consist of several occupational studies that associate cadmium exposure 

with lung cancer, but concomitant exposure to other carcinogenic chemicals and smoking were not 

adequately controlled. Other occupational studies reported significantly increased risk of prostatic cancer, 

but this effect was not observed in the largest occupational study of workers exposed to high levels (Thun 

et al. 1985). The animal data consist of an inhalation study’in rats that showed a significant increase in 
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lung tumors, and several parental injection studies that produced injection site tumors. No evidence of 

carcinogenic&y, however, was observed in seven oral studies in rats and mice. The EPA (1999bb) 

classifies cadmium a cancer weight-of-evidence Group Bl substance for inhalation exposure on the basis 

of limited evidence of carcinogenic@ in humans and sufficient evidence in animals. The data were 

insufficient to classify cadmium as carcinogenic to humans exposed by the oral route. An inhalation unit 

risk of 0.0018 mg/m3, equivalent to 6.3 per mg/kg/day, was derived from the occupational exposure study 

by Thun et al. (1985) assuming an inhalation rate of 20 m3/day and a body weight of 70 kg for humans. 



E.5.10 CHLOROFORM 
.----. 

E.5.10.1 Noncancer Toxicity 

Oral or inhalation exposure of animals to chloroform was associated with liver and kidney damage 

(ACGIH 1991; EPA 1999b). 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 (1999b) 

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 1999b). The EPA (1999b) presented an inhalation 

RfC of 0.086 ug/kg/day. 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.5.10.2 Carcinogenic@ 

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 

1999b). Human carcinogenic&y data are inadequate. An oral slope factor of 0.0061 per mg/kg/day 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.5.11 CHROMIUM 

E.5.11 .I Noncancer Toxicity 

In nature, chromium (Ill) predominates over chromium (VI) (Lang&d and Norseth 1986). Little chromium 

(VI) exists in biological materials, except shortly after exposure, because reduction to chromium (III) occurs 

rapidly. Chromium (Ill) is considered a nutritionally essential trace element and is considerably less toxic 

than chromium (VI). No effects were observed in rats consuming 5% chromium (Ill)/kg/day in the diet for 

over two years (EPA 199913). The NOEL of 5% Cr203 was the basis for a verified chronic oral RfD of 1.5 

mg/kg/day (EPA 19996). The same NOEL and an uncertainty factor of 1000 were the basis for a 

provisional subchronic oral RfD of 1.5 mg/kg/day (EPA 1999b). 

Acute oral exposure of humans to high doses of chromium (VI) induced neurological effects, GI hemorrhage 

and fluid loss, and kidney and liver effects. Parenteral dosing of animals with chromium (VI) is selectively 

toxic to the kidney tubules. An NOAEL of 2.4 mg chromium (VI) /kg/day in a one-year drinking water study 

in rats and an uncertainty factor of 500 was the basis of a verified RfD of 0.003 mg/kg/day forchronic oral 

exposure (EPA 1999b). 

Occupational (inhalation and dermal) exposure to chromium (Ill) compounds induced dermatitis (ACGIH 

1991). Similar exposure to chromium (VI) induced ulcerative and allergic contact dermatitis, irritation of the 

upper respiratory tract including ulceration of the muwsa and perforation of the nasal septum, and possibly 

kidney effects. An inhalation RfD of 0.03 ug/kg/day was presented for chromium (VI) by EPA (1999b). 

A target organ was not identified for chromium (Ill). The kidney appears to be the principal target organ for 

repeated oral dosing with chromium (VI). Additional target organs for dermal and inhalation exposure 

include the skin and respiratory tract. 

E.5.11.2 Carcinogenicity 

Data were not located regarding the carcinogenic@ of chromium (Ill). The EPA (1999b) classifies 

chromium (VI) in cancer weight-of-evidence Group A (human carcinogen), based on the consistent 

observation of increased risk of lung cancer in occupational studies of workers in chromate production or the 

chrome pigment industry. Parenteral dosing of animals with chromium (VI) compounds consistently induced 

injection-site tumors. There is no evidence that oral exposure to chromium (VI) induces cancer. An inhala- 

tion unit risk of 0.012 per mg/m3, .equivalent to 41 per mg/kg/day, assuming humans inhale 20 m3/day and 

weigh 70 kg, was based on increased risk of lung cancer deaths in chromate production workers. 



E.5.12 CHRYSENE 
r-~i, 

E.5.12.1 Noncancer Toxicity 

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.5.12.2 Carcinogenic@ 

The EPA (1999b) has classified chrysene in cancer weight-of-evidence Group 82 (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 0.0073 per (mglkg)/day which is extrapolated from 

the CSF for Benzo(a)pyrene (BaP), i.e., 0.001 x 7.3 (BaP) = 0.0073 per (mg/kg)/day (USEPA Region Ill 

Risk-Based Concentration Table, 4/12/99). 



E.5.13 DIBENZO(A,H)ANTHRACENE 

E.5.13.1 Noncancer Toxicity 

The oral RR) and inhalation RfC are not available. 

E.6.13.2 Carcinogenicity 

The EPA (1999b) 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 

111 Risk-Based Concentration Table, 4/l 2/99). 

The inhalation Cancer Slope Factor for dibenzo(a,h)anthracene is not available. ’ 



E.5.14 DDD, DDE, DDT 
,,-----a, 

E.5.14.1. 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. 

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.5.14.2 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 (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 (1999b) derived an RfD of 0.5 ug/kg/day 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. 

Dermal 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). “, 
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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 RfD value of 0.0005 mglkglday (EPA 1999b) was based on a NOEL of 

0.05 mglkglday in a 27-week rat feeding study and on an uncertainty factor of 100. 

E.5.14.3 Carcinogenicity 

The EPA (1999b) 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 10-I per mglkglday 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 IO-’ per mg/kg/day). An inhalation unit risk of 9.7 x IO” 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.5.15 ALPHA-, BETA-, AND GAMMA-HEXACHLOROCYCLOHEXANES (HCH) 

E.5.15.1 Pharmacokinetics 

The alpha and gamma isomers of hexachlorocyclohexane (HCH) have all been shown to cause liver tumors 

in rats and mice. HCH has not been thoroughly tested for genotoxic effects but does not appear to be 

mutagenic. The alpha, beta, and delta isomers have not been tested for their teratogenic or reproductive 

toxicological potential. Lindane (gamma-HCH) has been tested and was not teratogenic, but in two studies 

it decreased the number of live young produced. Lindane has been associated with the development of 

aplastic anemia in humans. 

E.5.15.2 Non-carcinogenic Toxicity 

No data are available for alpha-HCH regarding and oral RfD or an inhalation RfC (EPA, 1999) 

Twenty male and 20 female Wistar KFM-Han (outbred) SPF rats/treatment group were administered 0, 0.2, 

0.8, 4, 20, or 100 ppm lindane (99.85%) in the diet. After 12 weeks, 15 animals/sex/group were sacrificed. 

The remaining rats were fed the control diet for an additional 6 weeks before sacrifice. No treatment-related 

effects were noted on mortality, hematology, clinical chemistry, or urinalysis. Rats receiving 20 and 100 

ppm lindane were observed to have greater-than-control incidence of the following: liver hypertrophy, 

kidney tubular degeneration, hyaline droplets, tubular distension, interstitial nephritis, and basophilic tubules. 

Since these effects were mild or rare in animals receiving 4 ppm, this represents a NOAEL. The reviewers 

of the study calculated the dose to be 0.29 mg/kg/day for males and 0.33 mg/kg/day for females, based on 

measured food intake. In a 2-year feeding study (Fitzhugh, 1950) 10 W&tar rats/sex/group were exposed 

to 5, 10, 50, 100, 400, 800, or 1600 ppm lindane. Slight liver and kidney damage and increased liver 

weights were noted at the 100 ppm level. If a food intake equal to 5% body weight is assumed, a NOAEL of 

2.5 mg/kg bw/day (50 ppm) can be determined from this assay. In a 2-year bioassay (Rivett et al., 1978), 

four beagle dogs/sex/group were administered 0, 25, 50, or 100 ppm lindane in the diet. Treatment-related 

effects noted in the animals of the 100 ppm group were increased serum alkaline phosphatase and 

enlarged dark friable livers. A NOAEL was determined to ,be 50 ppm (1.6 mg/kg bw/day). EPA (1999) 

presented an oral RfD of 3E-04 mg/kg/day for gamma-HCH based on liver and kidney toxicity observed in 

rats. 



ES.1 5.3 Carcinogenic@ 

Alpha-HCH is classified as a cancer weight-of-evidence Group 82 compound (probable human carcinogen), 

based on increased incidence of liver tumors in rats and mice (EPA 1999). Human carcinogenicity data are 

inadequate. An oral slope factor of 6.3 per mg/kg/day (EPA 1999) was derived from the incidence of liver 

tumors in rats and mice fed alpha-HCH. An inhalation unit risk of 1.8E-03 per ug/m3 was based on the 

incidence of hepatocellular carcinomas in rats. The inhalation unit risk is equivalent to 6.3 per mglkglday 

(EPA lQQQ), assuming an inhalation rate of 20 m3/day and a body weight of 70 kg for humans. 

Gamma-HCH has a oral slope factor (EPA, 1999) of 1.3 (mg/kf/dayy’ based on increased incidence of liver 

tumors in mice (via gavage) (EPA 1999). 



ES.16 INDENO(l,S,bCD)PYRENE 
_-. 

E.5.16.1, Noncancer Toxicity 

The chronic oral RfD and chronic inhalation RfC are not available. 

E.5.16.2 Carcinogenic@ 

EPA classifies indeno(l,2,3cd)pyrene as cancer weight-of-evidence 82, probable human carcinogen, 

based on sufficient data from animal bioassays. Indeno( 1,2,3-cd)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&cd)pyrene to human 

cancers, indeno(l,2,3cd)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,2,3-cd)pyrene exposure resulted in increased incidences of 

epidenoid 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 

(Hoffman and Wynder, 1966; Rice et al., 1985a, 1986). 

Supporting data for carcinogenicity includes genotoxicity studies. Indeno( 1,2,3cd)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 (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, 4112199). 

An inhalation cancer slope factor is not available. 



ES.17 IRON 

E.5.17.1 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 pneumoconiosis 

(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 melliis, and liver cirrhosis. 

Eye contact may cause conjunctivitis. The LD Lc intraperitoneal for rabbits is 20 mg/kg with no toxic effect 

observed. The ACGIH (1991) TLV for iron oxide fumes is 5 mg/m3. EPA (IQQQa) presents an oral RfD for 

iron of 0.3 mg/kg/day. 

E.5.17.2 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.6.18 LEAD 
*I_ -/ 

E.6.18.1 Pharmacokinetics 

Studies in humans indicate that an average of 10 percent of ingested lead is absorbed, but estimates as 

high as 40 percent were obtained in some individuals (Tsuchiya, 1986). Nutritional factors have a 

profound effect on GI absorption efficiency. Children absorb ingested lead more efficiently than adults; 

absorption efficiencies up to 53 percent were recorded for children three months to eight years of age. 

Similar results were obtained for laboratory animals; absorption efficiencies of 5 to 10 percent were 

obtained for adults and > 50 percent were obtained for young animals. The deposition rate of inhaled 

lead averages approximately 30 to 50 percent, depending on particle size, with as much as 60 percent 

deposition of very small particles (0.03 mm) near highways. All lead deposited in the lungs is eventually 

absorbed. 

Approximately 95 percent of the lead in the blood is located in the erythrocytes (EPA, IQQQb). Lead in the 

plasma exchanges with several body compartments, including the internal organs, bone, ,and several 

excretory pathways. In humans, lead concentrations in bone increase with age (Tsuchiya, 1986). About 

90 percent of the body burden of lead is located in the skeleton. Neonatal blood concentrations are about 

85 percent of maternal concentrations (EPA, IQQQb). Excretion of absorbed lead is principally through 

the urine, although GI secretion, biliary excretion, and loss through hair, nails, and sweat are also 

significant. 
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E.6.18.2 Noncancer Toxicity 

The noncancer toxicity of lead to, humans has been well characterized through decades of medical 

observation and scientific research (EPA, 1990). The principal effects of acute oral exposure are colic 

with diffuse paroxysmal abdominal pain (probably due to vagal irritation), anemia, and, in severe cases, 

acute encephalopathy, particularly in children (Tsuchiya, 1986). The primary effects of long-term 

exposure are neurological and hematological. Limited occupational data indicate that long-term exposure 

to lead may induce kidney damage. The principal target organs of lead toxicity are the erythrocyte and 

the nervous system. Some of the effects on the blood, particularly changes in levels of certain blood 

enzymes, and subtle neurobehavioral changes in children, appear to occur at levels so low as to be 

considered nonthreshold effects. 

The USEPA (1990; July 1995) determined that it is inappropriate to derive an RfD for oral exposure to 

lead for several reasons. First, the use of an RfD, assumes that a threshold for toxicity exists, below 

which adverse effects are not expected to occur; however, the most sensitive effects of lead exposure, , xi 
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impaired neurobehavioral development in children and altered blood enzyme levels associated with 

anemia, may occur at blood lead concentrations so low as to be considered practically nonthreshold in 

nature. Second, RfD values are specific for the route of exposure for which they are derived. Lead, 

however, is ubiquitous, so that exposure occurs from virtually all media and by all pathways 

simultaneously, making it practically impossible to quantify the contribution to blood lead from any one 

route of exposure. Finally, the dose-response relationships wmmon to many toxicants, and upon which ,’ 

derivation of an RfD is based, do not hold true for lead. This is because the fate of lead within the body 

depends, in part, on the amount, and rate of previous exposures, the age of the recipient, and the rate of 

exposure. There is, however, a reasonably good correlation between blood lead concentration and 

effect. Therefore, blood lead concentration is the appropriate parameter on which to base the regulation 

of lead. 

USEPA (IQQQb) presented no inhalation RfC for lead, but referred to the National Ambient Air Quality 

Standard (NAAQS) for lead, which could be used in lieu of an inhalation RfC. The NAAQSs are based 

solely on human health considerations and are designed to protect the most sensitive subgroup of the- 

human population. The NAAQS for lead is 1.5 mg/m3, averaged quarterly. 

E.6.18.3 Carcinogenicity 

USEPA (1999b) classifies lead in cancer weight-of-evidence Group 82 (probable human carcinogen), 

based on inadequate evidence of cancer in humans and sufficient animal evidence. The human data 

consist of several epidemiologic occupational studies that yielded confusing results. All of the studies 

lacked quantitative exposure data and failed to control for smoking and concomitant exposure to other 

possibly carcinogenic metals. Rat and mouse bioassays showed statistically significant increases in renal 

tumors following dietary and subcutaneous exposure to several soluble lead salts. Various lead 

compounds were observed to induce chromosomal alterations in vivo and in vitro, sister chromatic 

exchange in exposed workers, and cell transformation in Syrian hamster embryo cells; to enhance simian 

adenovirus induction; and to alter molecular processes that regulate gene expression. USEPA (IQQQb) 

declined to estimate risk for oral exposure to lead because many factors (e.g., age, general health, 

nutritional status, existing body burden and duration of exposure) influence, the bioavailability of ingested 

lead, introducing a great deal of uncertainty into any estimate of risk. 

The USEPA IEUBK lead model is an iterated set of equations that estimate blood lead concentration in 

children aged 0 to 7 years (USEPA, February 1994). The biokinetic part of the model describes the 

movement of lead between the plasma and several body compartments and estimates the resultant blood 

lead concentration. The rate of the movement of lead between the plasma and each compartment is a 

function of the transition or residence time (i.e., the mean time for lead to leave the plasma and enter a 
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given compartment, or the mean residence time for lead in that compartment). Compartments modeled 

include the erythrocytes, liver, kidneys, all the other soft tissue of the body, cortical bone, and trabecular 

bone. Excretory pathways and their rates are also modeled. These include the mean time for excretion 

from the plasma to the urine, from the liver to the bile, and from the other soft tissues to the hair, skin, 

sweat, etc. The model permits the user to adjust the transition and residence times. 

USEPA guidance (USEPA, July 1994) recommends using 400 mg/kg as a screening level for lead in soil 

for residential scenarios at CERCLA sties and at RCRA Corrective Action sites. Residential areas with 

soil lead below 400 mg/kg generally require no further action. However, in some special situations, 

further study is warranted below the screening level (e.g., wetlands, agricultural areas). 

i 
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E.6.19 MANGANESE 

E.6.19.1 Noncancer Toxicity 

Manganese is nutritionally required in humans for normal growth and health (EPA, 1999b). 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, 1991). 

EPA presented the oral RfD for manganese of 0.02 mglkglday (EPA, IQQQb) based on drinking water. The 

EPA (IQQQb) 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 

ug/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.6.19.2 Carcinogenicity 

The EPA (1999b) classifies manganese in cancer weight-ofevidence Group D (not classifiable as to 

carcinogenicity to humans). Quantitative cancer risk estimates are not derived from Group D chemicals. 



E.6.21 PHENANTHRENE ,i/“Y 

E.6.21 .I Noncancer Toxicity 

Phenanthrene is a poison by intravenous route. It is moderately toxic by ingestion. It is a human 

skin photosensitizer (Sax and Lewis, 1989). 

E.6.21.2 Carcinogenicky 

Phenanthrene is an experimental neoplastigen and tumorigen by skin contact. (Sax and Lewis, 

1989). The EPA (1999bb) has classified phenanthrene in cancer weight-of-evidence Group D 

(Not classifiable as to Human Carcinogenic@, i.e. inadequate or no evidence). 
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ES.20 PO~YAROMATIC HYDROCARjBONS 

PAHs are a large class of ubiquitous natural and anthropogenic chemicals, all with similar chemical 

structures (ATSDR 1990). 

E.6.20.1 Pharmacokinetics 

Although quantitative absorption data for the PAHs were not located, benzo(a)pyrene was readily 

absorbed across the GI (Rees et al. 1971) ahd respiratory epithelia (Kotin et al. 1969; Vainich et al. 

1976). The high lipophilicity of other compounds in,this class suggests that 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. 1969; 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 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. Metabolism of naphthalene resulted in the 

formation of 1,2+1aphthoquinone, which induced cataract formation and retinal damage in rats and 

rabbits. 

Excretion of benzo(a)pyrene or dibenzo(a,h)anthracene residues 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.6.20.2 Noncancer Toxicity 

Oral noncancer toxicity data are available for acenaphthene, anthracene, fluoranthene, fluorene, and 

naphthalene. Newborn’infants, children, and adults exposed to naphthalene by ingestion, inhalation, or 

possibly by skin contact developed hemolytic anemia with associated jaundice and occasionallly renal 

disease (EPA 1979~). In a 13-week gavage study in rats, treatment with 50 mg naphthalenejkg, 5 , 
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days/week for 13 weeks (35.7 mglkglday) induced no effects; higher doses presumably reduced the 

growth rate (National Toxicology Program (NTP) 1980). Application of an uncertainty factor of 1000 

yielded a provisional RfD for chronic oral exposure of 0.04 mg/kg/day (EPA 1997). The very mild effect 

(decreased growth rate) apparently observed at higher doses suggests that the RfD is very conservatively 

protective. 

E.6.20.3 Carcinogenic@ 

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 smok?) 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. Furthermore, coal tar, which contains a 

mixture of many PAHs, has a long history of use in the clinical treatment of a vari&y of skin disorders in 

humans (ATSDR 1987). 

,_ 
v. 

Because of the lack of human cancer data, assignment of individual PAHs to EPA cancer weightiof- 

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, 

dibenz(a,h)anthracene, and indeno(l,2,3-cd)pyrene were classified in Group 82 (probable human 

carcinogens). 

The EPA (1993a) 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 B2. The EPA (1980a) 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 
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quantitative risk estimates for benzo(a)pyrene were adopted for the other carcinogenic PAHs when 

quantitative estimates were needed. 

Recent reevaluations of the carcinogenity and mutagenicity of the Group 82 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 

experiments (Clement International 1990). 
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E.6.22 THALLIUM 
.-.* 

E.6.22.1 Noncancer Toxicity 

Thallium is highly toxic; acute ingestion by humans or laboratory animals induced gastroenterkis, 

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 (IQQQb) 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 (IQQQb) 

presented a chronic oral RfD for thallium of 0.07 mglkglday. 

E.6.22.2 Carcinogenic& 

Thallium was classified as a cancer weight-of-evidence Group D substance (not classifiable as to 

carcinogenicity to humans) (EPA, 1 QQQb). 



E.6.23 VANADIUM 

E.6.23.1 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 GI 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 IQQQb). A target organ could not be identified for oral exposure. The 

respiratory tract is the target organ for inhalation exposure. 

E.6.23.2 Carcinogenicity 

No information was located regarding the carcinogenic&y of vanadium. 
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TABLE F-l 

BlOACCUMULAllON FACTORS 
SITE 1 AND SWMU 41 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 1 OF 3 

Chemical Bioaccumulation Factof 

I ,2&Trkhloroberuene 

2-MethyInaphthalene 
Beruo(a)anthracene 

Benzo(a)pyrene 

Benzo@fluoranthene 

Beruo(g,h,l)perylene 
Benzo(k)fluoranthene 

lBll(2-EthylhexyI)phthalate 
~ButylhenzylpMhalate 

Carbazole 
Chrysene 

Oibenzofuran 
Dllctyl phthalate 

Fluoranthene 
Indeno(I,2,3cd)pyrene 
Phenanthrene 

Pyrfme 
Pestlcides/PCBs (mg/kg) 
4,4’-DDD 

A A’JWW .I. -w- 

A A’-DDT ., . --. 
Aroclor-1280 

Alpha-Chlordane 

Gamma-Chlordane 

NA NA NA 

0.1047b Beyer. 1990 0.008? Travis 8 Arms, 1988 0.3d Travis & Arms. 1998 
0.025 Beyer, 1990* 0.008~ Travis & Arms, 1988 0.3d Travis & Arms, 1998 

0.0684 Beyer, 1990’ 0.008~ Travis 8 Arms, 1988 0.3d Travis & Arms, 1998 

0.0838 Beyer. 1990* 0.006? Travis & Arms, 1988 6.3d Travis 8 Arms, 1998 

0.0489 Beyer, 1990’ 0.006? Trati & Arms. 1988 0.3” Travis 81 Arms, 1998 
1 0.0507 peyef, 1999’ 0.008~ T&s & Arms, 1988 o.3d Travis 8 1998 Arms, 

I NA I o.033c Travis 8 Arms, 1988 0.15d Travis &Arms, 1998 

! NA ! 1 0.033’ lTravls& Arms, 1988 1 O.ISd lTratis& Anns, I! 898 

0.10470 o.052a Travls&Arms. 1988 . 0.15d Travis & Arms, 1998 
0.03!5 Beyer, 1990’ o.0067c Travis & Arms. 1988 o.3d Travis & Arms, 1998 

NA 0.033= Travis 8 Arms, 1988 O.lSd Travis& Arms, 1998 
NA NA NA 

0.0158 Beyer, 1990’ 1 0.006? lTravis& Arms, 1988 1 0.3d lTravls I8 Arms, 1998 
0.0839 Beyer. I9 w 0.008~ Travis 8 Arms, 1988 0.3d Travis & 1998 Arms, 
0.0243 Beyer, 16! Do’ 0.006? Trayls & Arms, 1986 0.3d Travis 8, 1998 Arms, 

1 0.0184 1Beyer.1990e 0.006? Travis 8 Arms, 1988 0.3d Travis & Arms, 1998 

I 3.39 lsee footnote f 0.01 see footnote h I.2 Forsyth & Petde, 1984 

I 179 . . . can fadn.rh i I”“” rn”1.111.“. 0.01 see footnote h I.2 Forsyth Petrle, 1984 8 
I 0570 I -.-. paaffmtnntai --- .--...-.- 0.01 see footnote h I.2 Forsyth & Petrle, 1984 

6.667 Sample et al., 1998 0.12 see foot&e k 3.8 see footnote I 

1.6m Gish, 1970 0.601~ Travis 8. Arms. 1988 0.55 s&3 footnote n 

r.s” Gish, 1970 0.001~ Travis 8 Arms, 1988 0.55 see foctnote n 
alpha-BHC 

beta-BHC 
delta-BHC 

gamma-BHC (Lindane) 
Endrln Ketone 

I NA I 1 0.0030e lTravls6 Arms. 1988 1 NA 1 I 
NA 1 o.@f~Y lTravls &I 
NA 
NA 

0.072p Gish, 1970 

4mls, 1988 NA 
0.003” Travis 81 Arms, 1988 NA 
O.OW Travis 8 Arms. 1988 NA 
O.oosp” Travis & Arms, 1986 NA 
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TABLE F-l 
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F-12 baft 

BIOACCUMULATION FACTORS 
SITE 1 AND SWMU 41 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 2 OF 3 

Chemical Bioaccumulation Facto? 

NA BAF. BCF. or BSAF not available 
Bioaccumuiation factors (BAFs) consist of concentrations in tissue/concentrations in soil for invertebrates and plants, and concentrations in tissue/concentrations in 
food for mammals 
Average of earthworm BAFs for PAH compounds (Beyer, 1990) converted from dry weight to wet weight assuming earthwomr in 80% water. 
log (Plant Uptake Factor) = 1888-0.578 (log Kow). Converted from dry weight to wet weight plant concentration assuming 80% water content. 
Calculated using the following equation from Travis and Arms (1988) for semivolatile organic analytes with Kows>S: Log BTF (biotransfer actor) = log Kow - 7.8; 
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 Kow sc5 are assumed to be 0.15 because they are unlikely to 
bioaccumulate in animal tissue (Maughan, 1993). 
Earthworm BAF converted from dry weight to wet weight assuming earthworm is 80% water. 
Geometric mean of 4,C-DDD (Barker, 1988, Davis, 1988, Davis and Harrison, 1986; Cramp and Olney, 1987: Collett and Harrison, 1968; Wheatley and Hardman, 1988; 
Hunt and Sacho, 1989; and Gish, 1970) 
Dry soil concentrations calculated assuming 10% moisture content in sandy-loam soils (Donahue et al., 1977) 
Geometric mean of 4,4’-DDT, 4,C-DDD, and 4,4-DDE BAFs (fresh wbdry Wt) reported for roots (carrot, potato, sugar beet), grains (corn, oats), and legumes (alfalfa) 
derived from USEPA (1988b) converted from dry weight to wet weight per values provided by Suter (1993). 
Geometric mean of4,4’-DDE (Davis, 1988; Davis and Harrison, 1988; Cramp and Olney, 1987; Collett and Harrison, 1988; Hunt and Sacho, ‘1969; and Gish, 1970 
Geometric mean of 4,4-DDT (Davis, 1988; Davis and Harrison, 1988; Wheatley and Hardman, 1988; Bailey et al, 1970; Cramp and Olney, 1987: Beyer and Gish, 1970. 
Arithmetic mean BAF for corn, leaves, carrots, beets, surgarbeets. radishes, and soybeans (tops, roots, and whole plants) from USEPA (1985a) and Webber et al. (1983). 
BAF calculated from discussion in Eisler (1988) stating that Aroclor 1284 residues in subcutaneous fat of adult minks were up to 38 times dietary levels; value 
converted to whole body concentrations assuming 10% lipid content. 



G
-3 



1219199 
F-12 b+ 

$ 
saf 

/ 

TABLE F-2 

BIOCONCENTRATION FACTORS AND BIOTA-SEDIMENT ACCUMULATION FACTORS 
SITE 1 AND SWMU 41 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 1 OF 2 

Chemical I Bioconcentration I BCF Source I BSAF I BSAF Source I 

I I Factor I I I I 
Semivolatile Organic Compounds 

I 30 I USEPA. 1997 I 0.0111 IERED. 1998 I .- ““‘,‘---- I -- I I 
.---mm- I an I t ,eerB* 4nn’T I n c)n lu,m.,, 4aalz I 

---..- 

ofalanthracene 
I 

I USEPA. 1997 I 0.29 IHansen: 1995 I 
., pyrene 30 

, ))fluoranthene 
Benzo&h.i)petvt~n@ 

I 30 
30 

I U 
USEPA; .-..- I -- I 

.-. _. .ihene 
v.3 

-m-s,-- ne 
nihmmda hkanthmrslne 

30 
370 
30 
30= 

JSEPA; 1997 
ISEPA, 1997 

1997 
JSEPA. 1 997 c--. _., ._ 

Vieth et al, 1~ 
USEPA, 1997 
IJSFPA. IQ97 

0.29 Hansen; 1995 
0.29 Hansen, 1995 

0.0152 ERED, 1998 
0.29 Hansen. 1995 

I 1. -~ 

1995 I NA INA I 
0.29 
0.29 

Hansen, 1995 
Hansen. 1995 ‘,““,.~“,U,..,” . . . . . ,.,s”“.#W 

Fluoranthene 
Fi~rnrmn 

. ..--..-\ . ,-,- 
Phenanthrei 
PI. -..- 
PesticideslPCBs 

. .--.-.... 
IndsnoM 2~3-cd)pyrene 

_ _. ___ ___ __ 28 
Jrene 

-- 

1150 
30 

30 
30 

---. . ., .--. -.-- . .-._--._, _--- 
I 

USEPA, 1997 0.29 Hansen, 1995 
USEPA. 1997 0.29 Hansen, 1995. 

397 0.29 Hansen. 1995 
---- --I -- 

USEPA, 1997 
USEPA. 1997 0.29 1 Hansen. 1995 

-. .- I -- n 

mma-EHC fLindane1 I 130 I USEPA. 1997 I 1.8 i Hansen: 1995 I 



TABLE F-2 

BIOCONCENTRATION FACTORS AND BIOTA-SEDIMENT ACCUMULATION FACTORS 
SITE 1 AND SWMU 41 . 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 2 OF 2 

Chemical Bioconcentration BCF Source BSAF BSAF Source 
I Factor 
Metals and Inorganic Compounds 
Aluminum 95 AQUIRE, 1994 NA NA 
Arsenic 44 USEPA, 1997 NA NA 
Barium 4 Bamthouse et al., 1988 NA NA 
Beryllium 19 USEPA, 1997 NA NA 
Cadmium 64 USEPA, 1997 NA NA 
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I Mercury 

Copper 
Iron 
Lead 
Manganese 

Silver 
Thallium 
Vanadium 
Zinc 

i Jomensen et al.. 1991 T NA b 
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450 
49 
373 
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II9 
0.01 
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USEPA, 1997 NA NA 
Jorgensen et al., 1991 NA NA 

USEPA, 1997 NA NA 
Jorgensen et al., 1991 NA NA 

I 
1.2 (fish\ 

USEPA, 1997 l-5rzzc 
Walter et ai., 1973 

Evans and 
organisms) Engel, 1994 

USEPA, 1997 NA NA 
USEPA, 1997 NA NA 

Bamthouse et al., 1988 NA NA 
USEPA, 1997 NA NA 

NA not avalable (carbazole); not applicable (metals) 
a Benzo(a) pyrene used as a surrogate 
b Total chiordane 

1219199 
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Ecological Toxicological Profiles 
Site 1ISWMU 41 

MCRD Parris Island, South Carolina 

2-Methvlnabhthalene 

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 mg/kg/day and 10 mg/kg/day, respectively, for mammals (Sample 
et al., 1996). 

1.2.4 - Trichlorobenzene 

1,2,4 - Trichlorobenzene (TCB) is a solvent used as a dye carrier, a dielectric fluid, lubricant, 
heat-transfer medium, wood preservative, and as an intermediate in herbicide manufacture. The 
chemical is released into the environment by the above processes along with its manufacture 
(Spectrum, 1999c). 

In soil, TCB will adsorb to soil and not leach much through it. However, the chemical has been 
detected in some groundwater samples. TCB may slowly biodegrade in the soil, but it will not 
hydrolyze or biodegrade in groundwater. When TCB is released into water, it will adsorb to the 
sediments and bioconcentrate-in aquatic organisms. In this environment, it will slowly biodegrade 
from the water but will not hydrolyze. TCB will evaporate from surface water with a half-live 
ranging 11 to 22 days. However, sediment and microorganism adsorption my hinder the 
evaporation process (Spectrum, 1999c). 

Toxicity reference,values were unavailable for this compound. 

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 l 
as a chemical intermediate in the manufacturing of chloroform, pharmaceuticals, and pesticides. 
Acetone also is used to produce paints, varnishes, and lacquers (ORNL, 1989). 

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 signlficant(Howard, 1991). 

Released on soil, acetone will volatize with some leaching into soil. Acetone rapidly biodegrades 
in soils (Howard, 1991). 

Because of acetone’s ability 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 
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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 mg/kg/day and 50 mg/kg/day, respectively 
(Sample et al., 1998). 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, 1982). 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 possess 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 (Venugopat 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 8.5 and 9.0. Some studies have shown that the acute 
toxicity of aluminum increases 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 189 ug/L at a pH of 8.5 to 8.8 
caused a 24 percent reduction in the growth of young brook trout (Salvelinus fonfinalis). 
Cleveland et al. (1991) determined that brook trout accumulated significantly higher aluminum 
residues at pH 5.3 than at pH 8.1 or pH 7.2. They also determined that elimination of aluminum 
during depuration was more rapid at pH 5.3 than at pH 8.1 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 mglkglday and 1.93 mglkglday, ‘respectively 
(Sample et al., 1998). 

Antimony 

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, 1995). Antimony is absorbed slowly from the gastrointestinal tract and many 
antimony compounds are gastrointestinal irritants (Kfaassen, 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 expected to contain elevated tissue concentrations of this metal. However; 
there are no reports of plant toxicity resulting from uptake of antimony (KabataGPendias 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 
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rhinitis, pharyngitis, tracheitis, bronchitis, pneumoconiosis with obstructive lung disease, and 
emphysema (Klaassen, 1998). 

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, 1998). Antimony has been shown to produce liver damage in rabbits at 
5.5 mg/kg in diet (NRC, 1980). 

The NOAEL and LOAEL for mammals are 0.125 mg/kg/day and 1.25 mglkglday, respectively 
(Sample et al., 1998). 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, chlortne, 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, 19899. 

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, 19899. 

Arsenic in the environment may undergo a complex cycle of chemical interwnversions 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, 1989f). 

The NOAEL for birds, fish, and mammals is 5.14 mglkglday, 0.59 mg/kg/day, and 0.128 
mg/kg/day, respectively (Sample et al., 1998; ERT, 1997). The LOAEL is 12.84 mg/kg/day for 
birds, 7.1 mg/kg/day for fish, and 1.28 mg/kg/day for mammals (Sample et al., 1998; 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, 1988). 

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, 1988). 

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 abundant in nature and is found in plant and animal tissue. Plants 
accumulate barium from the soil (Klaassen et al., 1988). 

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, 1988). 

Barium occurs chiefly as the mineral barite (BaS04). In recent years, about 80% of ground and 
crushed barite solid were used directly as a weighting agent in oil- and gas-well drilling muds. 

F-8 
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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 (Frtberg, 1988). 

The NOAEL for birds and mammals is 20.8 mg/kg/day and 5.1 mg/kg/day, respectively (Sample 
et al., 1998). The LOAEL is 41.7 mg/kg/day for birds and 51 mglkglday for mammals (Sample et 
al., 1998). 

Benzene hexachloride (BHC) 

Benzene hexachloride, also known as hexachlorocyclohexane (HCH) or lindane, is an 
organochiorine insecticide consisting of eight stereo isomers, of which four (alpha, beta, gamma, 
and delta) predominate in the technical product due to relatively strainless bonds. BHC isomers 
degrade to chlorophenols at different rates in order of their solubilities in fat (delta > gamma > 
alpha > beta) (Deo et al., 1982). The gamma isomer is the only isomer that is highly insecticidal 
(Deo et al., 1982), and constitutes at least 99 percent of lindane (Manahan, 1992). Signs of 
toxicity are very similar to those of DDT, and include tremors, ataxia, and convulsions (Murphy, 
1988). 

Newell et al. (1987) selected 0.1 mg/kg total BHC as a non-carcinogenic based wildlife criterion, and 
0.51 mg/kg total BHC as a 1 in 100 cancer risk level for pisclvorous wildlife. 

For alpha- and delta-BHC, the NOAEL and LOAEL for mammals are 0.014 mglkglday and 0.14 
mg/kg/day, respectively. For birds, the NOAEL and LOAEL are 0.58 mg/kg/day and 2.25 rng/kg/day, 
respectively. For beta-BHC, the NOAEL AND LOAEL for mammals are 0.4 mg/kg/day and 2.0 
mg/kg/day. The NOAEL and LOAEL are 0.58 mg/kg/day and 2.25 mglkglday, respectively, for birds. 
with gamma-BHC, the NOAEL and LOAEL are 8.0 mg/kg/day and 80 mglkglday for mammals, 
respectively. The NOAEL and LOAEL for birds are 2.0 mg/kg/day and 20 mg/kg/day, respectively 
(Sample et al., 1998). 

Bervllium 

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, 1991 b). 
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 biowncentrate to high levels in aquatic 
animals, although ,the biowncentration in bottom dwelling animals may be higher than 
nonbottomdwelling animals. There is no evidence of biomagnification of beryllium within 
terrestrial or aquatic food chains (ATSDR, 1991 b). 

The NOAEL for mammals is 0.88 mg/kg/day, while the LOAEL is 8.8 mg/kg/day (Sample et al., 
1998). A toxicity reference value wasunavailable for birds. 

Bis(2-ethvlhexvl)phthalate 

Bis(2;ethylhexyl)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). 
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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 biowncentrates in 
organisms (Spectrum Labo.ratories, 1999a). In terrestrial habitats, DEHP wijt 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 mglkglday, respectively (Sample 
et al., 1998). The LOAEL is 11 mg/kg/day for birds and 183 mg/kg/day for mammals (Sample et 
al., 1998). 

Butvl Benzvl Phthalate 

.Butyl benzyl phthalate (BBP) is mainly used as a plasticizer for polyvinyl and cellulosic resins. 
Manufacture, distribution, and PVC blending operations are the sources of release of the 
chemical into the environment (Spectrum, 1999d). 

When BBP is released to soil, it will adsorb and not leach through the soil (Koc is 85350). 
Although, the compound has been detected in groundwater. Biodegradation is the most ‘notable 
fate process for BBP in soil (Spectrum, 19994). 

Since BBP has a Kow of 4.77, it will partition to sediment and biota when released into the 
aquatic environment. Biodegradation is the most likely fate process. Howeves volatilization is 
not significant from water due to a Henry’s Law constant of less than 1 .O x 10 atmlmol cu m. 
Photodegradation and hydrolysis are also not significant processes because the half-lives are 
greater than 100 days (Spectrum, 19994). 

For mammals, the NOAEL is 159 mg/kg/day, and the LOAEL is 1590 mg/kg/day (ERT, 1997). A 
toxicity reference value was not available for BBP, so bis(2-ethyl hexyl)phthalate was used as a 
surrogate. The NOAEL and LOAEL are 1.1 mglkglday and 11 mglkglday, respectively, for birds 
(Sample et al., 1998). 

Cadmium 

Cadmium is a soft, blue-white, malleable metal or gray-blue powder. Cadmium is used for 
electroplating, in pigment production, and in the manufacturing of plastic stabilizers and batteries. 
Sources of cadmium include smelter fumes and dusts, incineration products from cadmium- 
containing materials, fertilizer, and municipal wastewater and sludge discharges. It also is an 
industrial byproduct of the manufacturing of zinc, copper, and lead (ATSDR, 199la). 

Cadmium compounds have varying degrees of solubility ranging from very soluble (cadmium 
salts) to nearly insoluble (cadmium metal). The solubility affects cadmium adsorption and toxicity 
(ATSDR, 1991 a). Cadmium may exist in water as a hydrated ion or as metal inorganic 
complexes. Adsorption and desorption processes are the most likely processes controlling the 
concentrations of cadmium released into natural waters. Cadmium is more mobile in aquatic 
environments than most heavy metals (Eisler, 1985). 

Adsorption and desorption rates of cadmium are rapid on mud solids and particles of clay, silica, 
humic material, and other naturally occurring solids. Changes in the physical chemistry of a 
waterbody (especially pH and redox potential) influence the suspension of cadmium from the 
sediments into the water column. During anaerobic conditions, cadmium is more likely to release 
from the sediments into the water column. Cadmium is not likely to partition from the water into 
the atmosphere because cadmium does not form volatile compounds (ATSDR, 1991 a). 

Aquatic and terrestrial organisms bioaccumulate cadmium up the food chain. Bioconcentration in 
fish is dependent. upon the pH and the organic content of the water (ATSDR, 1991a). Cadmium 
may adversely impact the reproduction success of fish (Davis, 1994). 
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Cadmium exists in soil as free cadmium compounds. Cadmium released to soils may leach into 
. water, especially under acidic conditions. The transformation of cadmium in soil is dependent on 

sorption and desorption from water, and includes precipitation, dissolution, wmplexation, and ion 
exchange. Factors affecting transformation in soil include cation exchange capacity; pH; and the 
content of clay minerals, carbonate minerals, oxides, organic matter, and oxygen (ATSDR, 
199la). 

Cadmium is readily taken up by plant roots and tranlocates through the plant and accumulated. 
Cadmium depresses the uptake of iron, manganese, and probably calcium, magnesium, and 
nitrogen. Symptoms of plant toxicity include necrosis, wilting, reduced zinc levels, and reduction 
in growth. Agronomic crops are more sensitive to cadmium toxicity than trees (WI1 and Suter, 
1994). 

Cadmium can exist in the atmosphere as suspended particulate matter derived from sea spray, 
industrial emissions, combustion of fossil fuels, or the erosion of soils. Cadmium in the 
atmosphere will remain for approximately one to ten days before deposition occurs. Cadmium in 
the atmosphere usually takes the form of oxides, sulfates, sulfides, and chlorides. These 
complexes are stable and do not readily undergo photochemical reactions. Transformation of 
cadmium compounds in the air is mainly through dissolution in water or dilute acids (ATSDR, 
199la). 

The NOAEL and LOAEL are 1 .O mglkglday and 10 mglkglday for mammals, respectively. For 
birds, the NOAEL and LOAEL are 1.45 mglkglday and 20 mglkglday, respectively (Sample et al., 
1998). 

Carbazole 

Carbazole is a white crystalline solid with a characteristic odor. It is a PAH produced in the 
United States as a constituent of coal tar, which is produced in large quantities by the steel 
industry as a by-product of coke manufacture. Refined carbazole is used in the synthesis of dyes 
and other chemicals, as an odor inhibitor in detergents, and to make photographic plates 
sensitive to UV light. Coal tar is used in creosote wood preservatives and anticorrosion coatings, 
as a feedstock for carbon-black manufacture, and as a binder for road surfacing and electrodes. 

’ Carbazole is used as an intermediate in the manufacture of commercially important dyes. It is 
also used commercially in the production of N-vinyl-carbazole, which is used to make rigid high- 
melting polymers. Other reported uses for carbazole include manufacture of explosives, 
insecticides, lubricants and rubber antioxidants, and making photographic plates sensitive to UV 
light (EPA, 1988). 

The major source by which carbazole is emitted to the aquatic and atmospheric environments 
appears to be in emissions and releases from the coat tar use industries. Carbazole has been 
found in drinking waters and in ambient air of various cities and countries. Carbazole occurs as a 
product of incomplete combustion of nitrogen-containing organic matter and has been found in 
stack emissions from waste incineration (EPA, 1988). 

Experimental studies have shown photolysis and biodegradation to be the dominant fate 
processes in the removal of carbazole from the aquatic environment. Carbazole is expected to 
rapidly photolyze in sunlit atmospheres based on its strong UV absorption and rapid photolytic 
degradation in water. Photolysjs of carbazole on soil surfaces is expected to occur ,beceuse of its 
strong UV absorption (EPA,’ 1988). 

For mammals, the NOAEL and LOAEL are 1.3 mg/kg/day and 2.8 mglkglday, respectively. The 
NOAEL and LOAEL for birds are IO mg/kg/day and 100 mg/kg/day, respectively (ERT, 1997). 
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Carbon Disulfide 

Carbon disulflde is a natural product of anaerobic biodegradation and is released to the 
atmosphere from oceans and landmasses (Howard, 1993). 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, 1993). 

If released to soil, carbon disulfide will be primarily lost by volatilization (Howard, 1993). Carbon 
disulfide also will rapidly volatilize from water with an estimated 2.8 hr half-life based on a river 
model (Howard, 1993). Adsorption to the sediment will not be significant (Howard, 1993). 
Carbon disulfide is not expected to significantly biowncentrate in aquatic organisms (Howard, 
1993). 

The chemical causes harm by destroying target molecules by crosslinking cytoskeletal proteins, 
DNA, or DNA with proteins (Klaassen, 1998). 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 mg/kg/day (IRIS, 1991). There 
are no values available for birds. 

Chlordane 

Pure chlordane is a mixture composed of primarily cis-chlordane and transchlordane. It is a 
white crystalline solid with a mild, pungent odor. Chlordane is a man-made insecticide, which 
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, 1990b). 

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, 
1990b). 

Chlordane will biowncentrate in both marine and freshwater species, as well as bacteria 
(ATSDR, 1990b). 

The NOAEL is 4.8 m/kg/day for mammals, while the LOAEL is 9.2 mglkglday. For birds, the 
NOAEL is 2.14 mg/kg/day and the LOAEL is 10.7 mg/kg/day (SampJe et al., 1998). 

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, wbaltite, 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). 

Cobalt released into water is expected to take a solub1e.fon-n. 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 
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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 mg/kg/day (ERT, 1997), while the LOAEL is 16 
mglkglday for both birds and mammals (ERT, 1997). 

Cooper 

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, 1989c). 

The physiwchemical 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, 1989c). 

The process of complexation, adsorption, and precipitation control th.e 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, 1989c). 

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, 1989c). 

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, 1989c). 

The NOAEL for birds and mammals is 47 mglkglday and 11.7 mg/kg/day, respectively (Sample et 
al., 1998). The LOAEL is 81.7 mglkglday for birds and 15.14 mg/kg/day for mammals (Sample et 
al., 1998). 

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 ubiouitous and are 
continually being transformed and redistributed in the environment. DDT and its metabolites 
have been detected in virtually all media (ATSDR, 199Oc). : 
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DDT and its metabolites may be transported among media by the processes of solubilization, 
adsorption, bioaccumulation or volatilization. DDT, DDE and ODD in. the atmosphere are subject 
to photodegradation or redeposition by rain or dry deposition (ATSDR, 1999c). 

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, 
199Oc). 

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, 199Oc). 

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, 199Oc). 

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,, 1998). 
For all three chemicals, the NOAEL is 0.0028 mglkglday ‘and the LOAEL is 0.028 mg/kg/day 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 I will rapidly degrade by reacting with 
photochemically produced hydroxyl 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 80 mglkglday and 125 mg/kgIday, respectively, for mammals 
(ATSDR, 1991 c). Values were unavailable for birds. 

Di-n-octvl ohthalate 

The phthalate ester plasticizers are used in virtually every major product category, including 
construction, automotive, household products, resulting in the widest possible distribution of these 
material. The two most abundantly produced phthalate ester plasticizers are di-2- 
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ethylhexylphthalate and di-n-butylphthalate (Klaassen et al., 1986). 

The phthalate esters are known to be ubiquitously distributed in the environment. They have 
been found complexed with the fulvic acid components of humic substances in soil and in both 
marine and estuarine waters (Klaassen et al., 1988). Di-n-butyl phthalate may be released into 
the environment as emissions and in waste water during its production and use. If released into 
water, it will adsorb moderately to sediment and particulates in the water column. It will not 
bioconcentrate in fish because it is readily metabolized (Howard, 1993). 

The NOAEL and LOAEL for mammals are 18.3 mglkglday and 183 mglkg/day, respectively. For 
birds, the NOAEL and LOAEL are 1 .I mglkglday and 11 mglkglday, respectively (Sample et al., 
1998). 

Endrin 

Endrin is a solid, white, odorless substance. Endrin has not been produced in the U.S. since 
1988 (ATSDR, 1994). No natural sources of endrin are known. Endrin in the environment is the 
result of its use as an insecticide, avicide, and rodenticide. It has been used on agricultural 
crops, cotton crops, as control of birds on buildings, and mice in orchards (Howard, 1993). 

Endrin released to soils will persist for long periods (up to 14 years or more). Endrin strongly 
adsorbs to soil and becomes relatively immobile. However, leaching into groundwater does occur 
under specific conditions. Runoff from rain will carry endrin into water systems. Endrin may 
biodegrade in flooded soils or under anaerobic conditions (Howard, 1993). 

Endrin in water will not hydrolyze or biodegrade. Endrin is not very soluble in water. It will 
undergo photoisomerization into ketoendrin. Endrin will,extensively sorb to sediment and will 
significantly bioconcentrate. Extensive bioconcentration of endrin has been reported in fish 
(Howard, 1993). . 

.-* 

Endrin released into the atmosphere, it is expected to be associated with particulate matter, but 
small amounts may exist in the vapor phase (Howard, 1993). 

Since toxicity reference values could not be found for endrin ketone, values for endrin were used 
as a surrogate. The NOAEL and LQAEL are 0.092 mglkglday and 0.92 mg/kg/day, respectively, 
for mammals. For birds, the NOAEL is 0.01 mg/kg/day, while the LOAEL is 0.1 mg/kg/day 
(Sample et al., 1998). 

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 wnstituent 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). ’ 

F- \5 
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The NOAEL for birds and mammals is 100 mglkglday and 50 ‘m&kg/day, respectively (ERT, 
1998). 

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 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, 
1990d). 

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, 1990d). 

Lead does not appear to significantly bioaccumulate in most fish (ATSDR, 1990d). 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 wnditions,(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). 
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The NOAEL for birds and mammals is 1.13 mglkglday and 8 mglkglday, respectively (Sample et 
al., 1998). The LOAEL is 11.3 mglkglday for birds and 80 mglkglday for mammals (Sample et al., 
1998). 

-.. 

Mannanese 

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., 1988; Hawley, 1987). 

Manganese can occur in soil, water, or air. Because it is an element, environmental processes 
cannot degrade manganese. 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., 1988). 

In the soil, pH, cation exchange capacity, drainage, and other factors affect the concentrations 
and chemical form in which manganese can occur. 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 asa result of its release from bottom sediments 
as manganous ion under reducing conditions (EPA, 1985). 

The NOAEL for birds and mammals is 977 mg/kg/day and 88 mglkglday, respectively (Sample et 
al., 1998). The LOAEL for mammals is 284 mg/kg/day (Sample et al., 1996). 

Mercury 

Mercury is a silvery, heavy liquid with valences of +I 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 ewtoxiwlogy 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, 19899). 

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, 

,r---.j 
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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, 19899). 

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, 19899). 

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, 19899). 

The NOAEL for birds, fish, and mammals is 0.0084 mglkglday, 0.008 mg/kg/day, and 0.915 
mg/kg/day, respectively (Sample et al., 1998; ERT, 1997). The LOAEL is 0.94 mg/kg/day for fish, 
and 0.025 mglkglday for mammals (Sample et al., 1998; ERT, 1997). 

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 
,.-CA (A I sDR, 1988). 

The NOAEL for birds and mammals is 77.4 mg/kg/day and 40 mglkglday, respectively (Sample et 
al., ‘ISSS). The LOAEL is 107 mg/kg/day for birds and 80 mg/kg/day for mammals (Sample et al., 
1998). 

Pentachloroohenol 

.Pentachlorophenol (PCP) is a man-made compound that is used as an insecticide, fungicide, 
molluscicide, defoliant, herbicide, and wood preservative. At one time, it was one of the most 
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widely used biocides in the United States. However, its use has been restricted only to certified 
applicators. The compound is a semi-volatile solvent that was broadly used in the wood 
protection and pulp and paper mills,’ but this widespread use led to substantial environmental 
contamination (Irwin et al., 1997). 

Biota are usually effected after a spill or by indirect exposure due to groundwater or’ soil 
contamination. PCP is toxic to animals by causing. major effects on the liver, kidney, central 
nervous system, and immune system. Growth and survival are affected in sensitive aquatic 
species. In organisms, the compound is rapidly accumulated and excreted. It degrades in the 
environment by chemical, microbial, and photochemical processes. Concentrations are high in 
soils because of slow biodegradation and leaching into groundwater. In water, PCP adsorbs to 
sediment, photodegrades, and slowly biodegrades (Irwin et al., 1997). 

For mammals, the NOAEL and LOAEL are 0.24 mg/kg/day and 2.4 mg/kg/day, respectively. The 
NOAEL and LOAEL for birds are 8.85 mglkglday and 88.5 mglkglday, respectively (Sample et al., 
1998). 

Polvcvclic aromatic hvdrocarbons 

Acenaphthylene, acenaphthene, anthracene, benzo(a)anthracene, benzo(b)fluoranthene, 
benzo(k)fluoranthene, benzo(g,h,i)perylene, benzo(a)pyrene, chrysene, dibenz(a,h)anthracene, 
fluoranthene, fluorene, indeno(l,2,3%d)pyrene, phenanthrene, pyrene 

.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, 1990a). 

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, 1990a). 

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, 1990a). 

.a---. 
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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, 1990a). 

In soil and sediments, microbial metabolism is the major process for degradation of PAHs 
(ATSDR, 199Oa). 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, 1990a). 

The NOAEL and LOAEL are 1.3 mglkglday and 2.8 mglkglday, respectively, for mammals. For 
birds, the NOAEL and LOAEL are 10 mglkglday and 100 mglkglday, respectively (ERT, 1997). 
The above toxicity reference values are used for all of the PAHs except benzo(a)anthracene, 
benzo(b)fluoranthene,. benzo(k)fluoranthene, benzo(g,h,i)perylene, and benzo(a)pyrene. The 
NOAEL and LOAEL for these compounds are 1 mg/kg/day and 10 mg/kg/day, respectively, for 
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mammals (Sample et al, 1998). The NOAEL and LOAEL for birds is still used. 

Polvchlorinated biphenvls (Aroclor-1280\ 

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 fourdigit 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, 1989b). 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 ,l977 (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, 1989b). 

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, 1989b). 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, 
1989b). PCBs have the capability to bioaccumulate and biomagnlfy (EPA, 1985). 

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, 1989b). 

PCBs can affect terrestrial wildlife in three primary ways: mortality, adversely affecting 
reproduction, and changing behavior. Behavioral effects include increased activity, decreased 
avoidance response, and decreased nesting (EPA, 1985). 

Degradation of PCBs in the environment is dependent upon the degree of chlorination. 
Generally, the more chlorinated the PCB molecule, the 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, 1989b). 

In the atmosphere, PCBs exist almost entirely in the vapor phase. An estimated 87 percent and 
199 percent of the PCBs in the atmosphere are present in the vapor phase, and therefore 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, 1989b). 

The NOAEL and LOAEL are 0.068 mg/kg/day and 0.88 mg/kg/day for mammals, respectively. 
The NOAEL and LOAEL for birds are 0.18 mg/kg/day and 1.8 mglkglday, respectively (Sample et 
al., 1998). 



IO/ 1 l/99 
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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 minerals Of 

various metals, suoh 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 moditied ‘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 
dispntinued, owing to their stability in soils and resultant contamination of food crops, their high . 
price, and their proven toxicity tp 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 mg/kg/day, respectively (Sample et 
al., 1996). The LOAEL ls 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 1980). Silver is 
more toxic in soft water than in hard water (EPA 1980). The sorption of silver by manganese 
dioxide, various ferric compounds, and clay minerals, and its subsequent partitioning by the 
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sediment layer is strongly pHdependent (Dyck, 1968). Olcott (1980) administered 0.1% silver 
nitrate to rats in drinking water for 218 days. Upon necropsy, advanced pigmentation and 
ventricular hypertrophy were observed, although the hypertrophy was hot attributed to silver 
toxicity. 

Silver exhibits a limited ability to bioconcentrate. Bioconcentration factors for freshwater species 
reported by EPA (1980) ranged from ~1 for bluegill sunfish (Lepomis macmchinrs) 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 both 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 rook 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 toss 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 mg/kglday, respectively 
(Sample et al., 1996). The NOAEL and LOAEL for birds are 0.47 mg/kg/day and 4.7 mg/kg/day, 
respectively (Hudson et al., 1984). 

Toluene 

Toluene is a colorless liquid at standard temperature and pressure. It is primarily used as a 
component in gasoline but is also used in the synthesis of benzene, methane foams and other 
organic chemicals (ATSDR, 1989a). 

Toluene can be present in the air, water, and soil. The low vapor pressure indicates that 
volatilization is the most probable route of transport among medium. 

Photooxidation is the primary fate mechanism for atmospheric toluene. ‘In the atmosphere, it is 
readily degraded by reacting with hydroxyl radicals resulting in benzaldehyde and cresols. 
Benzaldehyde is the principal organic product of this atmospheric conversion (ATSDR, 1989a). 
These rings undergo cleavage to form simple hydrocarbons. Toluene’is also oxidized by reacting 
with nitrogen dioxide, oxygen, and ozone (ATSDR, 1989a). 

Volatilization is a primary means of transport from surface water (ATSDR, 1989a). This 
volatilization from water depends on the turbulence of the water. Toluene in static water has a 



10/l l/99 

----x 
half-life of one to six days. In turbulent water, the half-life is reduced to five to six hours. In the 
aquatic environment, toluene can also be oxidized by a reaction similar to that of atmospheric 
toluene. However, the rate of the reaction is much slower. Degradation of toluene that is not 
volatilized is primarily through microbial action (ATSDR, 1989a). 
The partition coefficients in conjunction with water solubility indicate that toluene would tend to 
leach into groundwater (ATSDR, 1989a). 

The primary route of transport from surface soil is volatilization. The rate of evaporation from soil 
depends on environmental setting characteristics such as temperature, humidity, and soil type. In 
general, more than 90 percent of toluene present in soil vaporizes within the first 24 hours. 
Toluene that has not evaporated from soil is rapidly biodegraded by various bacterial species 
(ATSDR, 1989a). 

Toluene has a low to moderate tendency to bioacoumulate in lipophilic tissues (ATSDR, 1989a). 
Consequently, bioaccumulation is most likely not a significant environmental fate process (EPA, 
1985). 

For mammals, the NOAEL and LOAEL are 26 mglkglday and 260 mg/kg/day, respectively 
(Sample et al., 1996). Toxicity reference values are unavailable for birds. 

Vanadium 

Vanadium is a brlght, 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 II .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 mg/kg/day 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 wmmon 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, 1989d). 

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). Desorptlon of zinc from sediments 
occurs as salinity increases (ATSDR, 1989d). ,/-L- / 
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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 complexing 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, 1989d). 

Zinc is actively accumulated in aquatic systems. However, biota appear to represent a minor sink 
for zinc compared with the sediments (ATSDR, 19894). 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, 1989d). 

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, 1989d). 

The NOAEL for birds and mammals is 14.5 mg/kg/day and 160 mg/kg/day, respectively (Sample 
et al., 1996). The LOAEL is 131 mg/kg/day for birds and 320 mg/kg/day for mammals (Sample et 
al., 1996). 

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 (Cry forms have been found to be more stable than other ionic forms, these are the 
forms mostly found in the environment (Eisler, 1986). Cr6’ 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). Although not as toxic as Cr&, Cr% 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 Cr& to 
Cr-, 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 mg/kg/day, 0.02 mg/kg/day, and 3.28 mg/kg/day, 
respectively (Sample et al., 1996; ERT, 1997). The LOAEL is 5 mg/kg/day for birds, 0.12 
mg/kg/day for fish, and 32.8 mg/kg/day for mammals (Sample et al., 1996; ERT, 1997). 





Cotton Mouse 
(Consewative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

FOOD CHAIN MODELING CALCULATION 
COTTON MOUSE - AVERAGE CONCENTRATION 

SITE IlSWMU 41 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

0.0310000 kg 
0.0086000 kg/day 
O.OOOOOOO L/day 
0.0086000 kg/day 

0.98 Vegetation Fraction 

0.02 Surface Soil Fraction 

Mean Concentrations 
I I ^ . . .,-. -1-.,-.-a I I I I 1 

I SO11 

I 
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FOOD CHAIN MODELING CALCULATION 
COTTON MOUSE - AVERAGE CONCENTRATION 

SITE IISWMU 41 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Cotton Mouse 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.0310000 kg 
0.0088000 kg/day 
0.0000000 L/day 
0.0088000 kg/day 

0.98 Vegetation Fraction 

0.02 Surface Soil Fraction 

Mean Concentrations 

I I Soil 1 Vegetation’ 1 
1 Concentration I Concentration I 

I I I I I 
Dose I NOAEL I LOAEL I NOAEL I LOAEL I I 

(mgkg) 1 (mgkg) 1 (mgkglday) 1 (mglkglday) 1 (mgn<g/day) 1 HQ HQ 
0.389 1 0.00389 1 3.22E-03 1 

1 
0.8 I I 4 
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1 4.02E-03 .---- -- 1 8 -. ()&lJaj 
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0.0113 0.000 811104 I 
, 0.0077 , 0.00001309 i 
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--- 
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dane 1 0.0067 1 0.00001139 1 4.03E-05 4.6 9.2 8.75E-06 
Endrin Ketone, 1 0.0128 1 0.00118016 1 3.92E-04 0.092 0.92 4.26E-03 
.*-L-n- ---I I------I-- 

COPC 
4,4’-DDT 
Aroctor-I 260 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 

;Gamma-Chlor, Alpha-Chlordane 
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w I 7.03 I 0.2812 I l.l5E-01 I 0.125 I 
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nium 0.923 0.540878 1.52E-01 1 10 1.52G01 1.52E-02 
rer 44.34 5.49818‘ 1.74E+OO 11.7 15.14 1.49E-01 l.l5E-01 COPF 
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Cotton Mouse 
(Consetvative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

FOOD CHAIN MODELING CALCULATION 
COTTON MOUSE - AVERAGE CONCENTRATION 

SITE IISWMU 41 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

0.0310000 kg 
0.0086000 kg/day 
0.0000000 L/day 
0.0086000 kg/day 

0.98 Vegetatiqn Fraction 

0.02 Surface Soil Fraction 

a = Value calculated by multiplying the plant BAF by the surface soil concentration. 
NA = NOAEULOAEL not available 
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FOOD CHAIN MODELING CALCULATION 
COTTON MOUSE - MAXIMUM CONCENTRATION 

SITE IISWMU 41 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Cotton Mouse 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.0310000 kg 
0.0086000 kg/day 
0.0000000 L/day 
0.0086000 kg/day 

0.98 Vegetation Fraction 

0.02 Surface Soil Fraction 

Maximum Concentrations 

Soil Vegetation’ 
Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 

lCOPC I OwW I OWQO 1 OwdWdw) 1 OwWW) 1 @WWday) 1 HQ I HQ 
Semivolatile Orcranic Cbmuounds 

1,2,4-Trichlorobe&ene ’ 

2-Methylnaphthalene 
t)anthracene 

b 
anthene 

Benzo(g;h,i)perylene 
Benzo(k)fluoranthene 

lte 

0.14 0.14 3.88E-02 NA NA NA NA 
0.13 0.000871 9.58E-04 1 10 9.58E-04 9.58E-05 
0.28 0.001876 2.06E-03 1 10 2.06E-03 2.06E-04 
0.31 0.002077 2.28lGO3 1 in 77 
0.51 
0.21 0.001407 0.003417 3: I! 
0.16 0.001072 , I I .- .-- -- . . ..s- 1. 
5.6 0.1848 i 8.13E-02 1 18.3 1 183 A AAFA? A AAFJlA 

ICarbazole . 
I --- 

I 0.49 0.02568 

I 
I 

..- 0.2 0.0066 1 2.90E-03 I 60 I 125 I All 

. .--. .-h&e 
Indeno(l,2,3cd)pyrene 
Phenanthrene 
Pyrene 
PesticideslPCBs 

-- -- .-.- .-- 1.. 1 
0.63 0.004221 464E-03 1 1.3 I 2.8 3.5ic-UJ -1. 
0.23 

1 
0.001541 i 7nF-f-r-3 I 13 9R I I P 

0.19 0.001273 I I 
I 

I 
0.51 0.003417 3.76E-03 1.3 1 1 -+- 2.89E-03 I 1.45E-03 

4,4’-DDD I 0.18 1 0.0018 1 1.49G03 I 0.8 I 4 1 1.86E-03 I 3.72E-04 
4$-DDE 4.2 I 0.042 1 3.47E-02 1 0.8 4 1 4.34E-02 1 8.68E-03 
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Cotton Mouse 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

FOOD CHAIN MODELING CALCULATION 
COTTON MOUSE - MAXIMUM CONCENTRATION 

SITE IlSWMU 41 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

0.0310000 kg 
0.0086000 kg/day 0.98 Vegetation Fraction 
0.0000000 Uday 
0.0086000 kg/day 0.02 Surface Soil Fraction 

Maximum Concentrations 

Soil Vegetation’ 
Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 

COPC O-w&G @Wg) OWWday) VWWday) HQ HQ 
4,4’-DDT 4.4 0.044 (;cdkpoyl . - 0.8 4 4.55E-02 9.09E-03 
Aroclor-1260 1 0.08 0.0096 3.05E-03 0.068 0.68 4.49E-02 4.49E-03 
alpha-BHC 0.042 0.00012852 2.68E-04 0.014 0.14 1 .Ql E-02 1 .QlE-03 
beta-BHC 0.033 0.001617 6.23E-04 0.4 2 1.56E-03 3.11 E-04 
delta-BHC 0.45 0.001377 2.87E-03 0.014 0.14 2.05E-01 2.05E-02 
gamma-BHC (Lindane) 0.75 0.04056 1.52E-02 8 80 1 .QOE-03 1:90E-04 
Alpha-Chlordane 0.018 0.0000306 l.O8E-04 4.6 9.2 2.35E-05 1.18E-05 
Gamma-Chlordane 0.0081 0.00001377 4.87E-05 4.6 9.2 I .08E-Q5 5.29E-08 
Endrin Ketone 0.012 0.0011084 3.67G04 0.092 0.92 3.99E-03 3.99E-04 
Metals and lnorganics 

4.78E-01 I 4.78E-02 

8.16E+02 I 8.16E+Ol 
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FOOD CHAIN MODELING CALCULATION 
COTTON MOUSE - MAXIMUM CONCENTRATION 

SITE VSWMU 41 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Cotton Mouse 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

Maximum Concentrations 

0.0310000 kg 
0.0086000 kglday 
0.0000000 Uday 
0.0086000 kg/day 

0.98 Vegetation Fraction 

0.02 Surface Soil Fraction 

IZinc I 497 181.902 1 5.22E+Ol 1 160 I 320 1 3.26E-01 1.63E-01 

a = Value calculated by multiplying the plant BAF by the surface soil concentration. 
NA q NOAEULOAEL not available 
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Red Fox 
(Conservative Inputs) 
Body Weight 
Food Ingestion’Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

FOOD CHAIN MODELING CALCULATION 
RED FOX -AVERAGE CONCENTRATION 

SITE l/SW&U 41 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

4.5300000 kg 
0.4980000 kg/day 
0.0000000 L/day 
0.4980000 kg/day 

0.972 Prey Fraction 

0.028 Surface Soil Fraction 

Mean Concentrations 

Soil Small Mammala 
Concentration Concentration Dose 

COPC 
NOAEL LOAEL NOAEL 

(mg/kg) OwW 
LOAEL 

Semlvolatlle Organic Compounds 
OWWW OWWcIay) OwkgkIay) HQ .HQ 

1,2,4-Trichlorobenzene I 0.189 
2-Methvlnaphthalene 

I 0.189 2.08E-02 NA NA NA 
0 IRQ I 

NA 
n nfm*7~* a mc-q 1 10 9.19E-04 9.1nc n= 

!749 3.04E-n4 1 10 3.04E-M 31 
.I 1 10 4.19E-c. , . . 

1 10 5.08E-04 I 5 I 
t 

lthene 1 0.0415 1 0; 
t)phthalate I 0.5546 I o.c 

I - --- -. I -.+J 

1 2.93E-04 I 2.9: 
I 

, 1 18.3 
I .- I.“1 

1 183 
I 

1 3.4 
159 I 159n I 77t te 0.3202 0.024807495 3.64E-03 , 

e 0.2821 0.003080094 173 
I 

l.l4E-03 
0.0975 

I 
, 0.000609863 

I 26- 
3.69=-’ ’ 1.3 I 2.6 

Dibenzofuran 0.191 0.001905225 719 
Di-n-octyl phthalate 0.634 0.634 8.9 
Fluoranthene 0.174 0.000588111 5.9 
Indeno(l.23-cd)pvrene I 0.0718 .-. ,.r 

ithrane 0.891 
!ne Pk.icideslPCEn 0.1349 

-- -. 
I 

-.- 

QE-04 
I 

60 I 125 I 1’;: . .--- 
7E-02 18.3 183 3.81E.,, _a. 

, -8E-04 1.3 2.6 4.60E-04 2.? 
OcNmQ7!iA!i .----. - .- I R 3rFFAA “.e”b-- 13 

“- 
2.6 2.50E-04 1 .i 

0.1. OOAlAQtifX I 3 IQFA? I 13 3R 3 AGE-n? , ?’ 

0.c ----.--- , . ..“_ “- , ___ , _.” , Y.Y,L- , I.VIL-V-9 
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_-.. .---- _.,“-yy 
1005078QQ 1 A 7tIF4~ I 

..L 
1.3 I 
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FOOD CHAIN MODELING CALCULATION 
RED FOX - AVERAGE CONCENTRATION 

SITE l/SWMU 41 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Red Fox 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

4.5300000 kg 
0.4980000 kg/day 
0.0000000 L/day 
0.4980000 kg/day 

0.972 Prey Fraction 

0.028 Surface Soil Fraction 

Mean Concentrations 
Soil Small Mammala I I I 

Concentration Concentration I Dose NOAEL LO). 

\. . 

4$-DDE 0.3952 0.4c 
A A’-DDT 0.389 (1.1: 

.(. --. 1 

A.rrlrr-43@j 1 0.0178 1 0. 
. I I 0.f 

Metaf- -- 
Wum: Iinum 5667.5 11.4341 

--1y 7.03 0.1 
4.33 0.0: 
70.7 0.27”“.“.” -...--. , 

m 0.19 0.0047595 l.O9E-03 1 , 
rm 0.923 8.0381301 8.62E-01 1 1 I 

,PPer 44.34 8.499978 I.- .- 

won. 19557.5 10150.3425 1.14Ei 

’ sad 834 1.9w 
‘----nese 123.3 0.1 
:iGuty 0.21 0.00: 
zkel 8.23 1.32 

“.““7”.s.N”-- -. .-- -. , 

iC (Lindane) 0.0113 0.005955552 8.71E-04 1 I I 
.-lane 0.0077 0.0033916 3. 

0.0067 0.002951132 3. 

n nim n nn 

Pap ‘2,of 6 

,,I 



Red Fox 
(Conservative Inputs) 
Body Weight, 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

FOOD CHAIN MODELING CALCULATION 
RED FOX - AVERAGE CONCENTRATION 

SITE l/SwMU 41 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

4.5306090 4.5300090 kg kg L L 
0.4980000 0.4980000 kglclay kglclay 0.972 0.972 Prey Fraction Prey Fraction 
0.0000000 0.0000000 L/clay L/day 
0.4980000 0.4980000 kg/day kg/day 0.028 0.028 Surface Soil Fraction Surface Soil Fraction 

Mean Concentrations 

I I Soil ISmall Mammal’ I I I I I 

I 1 Concentration 1 Concentration 1 . Dose 1 NOAEL I LOAEL I NOAEL I LOAEL I 
COPC 
Selenium 
Silver 
Vanadium 
Zinc 

Ow&d) (w&d @WWW OWWW O-Mb/day) HQ HQ 
0.288 0.178956 2.OOE-02 0.2 0.33 1 .OOE-Ol 8.06E-02 
0.8 0.0486 7.04E-03 1.8 18 3.91E-03 3.91 E-04 
12.1 0.03153665 4.06E-02 0.21 2.1 1.93E-01 1.93E-02 
177 662.92695 7.14E+Ol 160 320 4.46E-01 2.23E-01 

a = Value calculated by determining shrew concentration and mouse concentration. For the shrew 
concentration, the earthworm concentration was calculated by multiplying the invertebrate BAF by the surface 
soil concentration. This value was then multiplied by the mammal BAF to obtain the predicted concentration in a 
shrew. This procedure was also done for the mouse except vegetation concentration was calculated by 
multiplying the plant BAF by the surface soil concentration. This value was then multiplied by the mammal BAF 
to obtain the predicted concentration in a mouse. The predicted shrew and mouse concentrations were then 
averaged to calculate the prey concentration. 

NA = NOAEULOAEL not available 
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FOOD CHAIN MODELING CALCl&ATlON 
RED FOX - MAXIMUM CONCENTRATION 

SITE IISWMU 41 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Red Fox 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

4.5300000 kg 
0.4960000 kg/day 0.972 Prey Fraction 
0.0000000 L/day 
0.4980000 kg/day 0.028 Surface soil Fraction 

Maximum Concentrations 
I I Sail iSmall Mammal? I I I I I 

I ConcGation I Concentration I Dose NOAEL LOAEL NOAEL 1 .LOAEL 1 

- ompounos 
0.14 0.14 1.54E-02 NA NA NA NA 

l alene 0.13 0.002172066 6.32E-04 1 10 6.32E-04 6.32E-05 
-u(a)anwracene 0.28 0.0013314 1 .OOE-O3 1 10 1 JOE-03 1 .OOE-O4 
zo(a)pyrene 0.31 0.003493127 1.33E-03 1 IO 1.33E-03 1.33E-04 
,zofb)fluoranthene 0.51 0.01 2.15E-03 1 10 2.1 

J$!! 
Ben, , 
Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 
Bis(2-Fthvlh~vvl~nhthalatn -...,...-..,., r .._..-.--- 

.,.benzylphthalate 

0.21 

0.16 
5.6 

-- .-. 
35396769 15E-03 2.15E-04 , -~ ~~. - , 

0.001751054 1 8.34Fm 1 b”7 , ’ I 
I 

10 

;o 
I 
1 

8.34E-04 6.34E-05 
0.00137680” ’ 6 An I” , w.wE-04 1 1 I 1 s,.-- _ , -. 40E-04 6.40E-05 

0.43386 I RRFiFJI7 I ia 3 I ia3 I 3.48E-03 I 3.4; .-.- .-- . -- --- -- . -~ BE-04 

,rbazole 
lrysene 
wrzofuran 
n-n*1 nhthalate 

)(I .2.3-cd)pyrene I 0.23 1 0.1 
n in 

Y,+ -3DD 0.18 0.35748 3.88E-02 0.8 4 4.84E-02 9.69E-03 
4,4’-DDE 4.2 4.3092 4.73E-01 0.8 4 5.92E-01 1.18E-01 
4,4’-DDT 4.4 1.5312 1.77E-01 0.8 4 2.21 E-01 4.43E-02 
Arodor-1280 0.08 1.031624 l.lOE-01 0.068 0.68 1.62E+OO 1.62E-01 

Pap 4,of 6 

i I 



FOOD CHAIN MODELING CALCULATION 
RED FOX - MAXIMUM CONCENTRATION 

SITE 1ISWMU 41 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Red Fox 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

‘4.5300000 kg 
0.4980000 kg/day 
0.0000000 L/day 
0.4980000 kg/day 

0.972 Prey Fraction 

0.028 Surface soil Fraction 

Maximum Concentrations 

Dose NOAEL LOAEL NOAFt I flAFl -+w+ MxNWw)l (mslkslday)l(mgIkglday)l 
. ..s. .bL 

HQ HQ 
0.02106426 I 2.38~~n3 I nnlA I q-14 I I.~~JEJJ~ 1.7OE-02 Y . 

I 
I ----- -- I -*“‘- , 

0.033 i O.Ql73085 I 1.95E-03 I 0.4 I 2 I 4.f 
I 0.45 

0.75 1 

I 

0.2256885 I , 
..J8E-O3 9.76E-04 

2.55E-02 1 0.014 I 0.14 1.82E+CKl ..-- -- ..__ r.ac&01 

0.39528 4.45E.e- -02 I , a I nn “- I 6 E;7E-f-l9 I c I’ “.“I L-V” . ..JE-04 0.007928415 9.03E-04 I 4s 1 , , 
9.2 

I 

0.003567787 4.06E-04 i 
1 1.96E-04 I 9.81E-05 

4.6 1 0 7 I R 93E-05 1 4.41Ew05 

COPC 
alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindanc ! 
Alpha-Chlordane 
Gamma-Chlordane 

}Endrin Ketone 
nd lnoraanlcs 

I 0.01t 
I 0.0081 -._-- 
I 1 I ..- - 001.2 1 ; 0.0009852 1.42E04 0.092 0.92 1 1 1 i ;:jp,, 

Metals 
Aluminur 
F Antim 

:“I 

n I 8810 1 17.370675 1 2.84E+Ol 1.93 19.3 1.47E+Ol 1.47E+OO 
ow 90.6 1 2.3556 I 5 3lE-Oj 0.125 1.25 4.24E+OO 4.24E-01 

lE-01 0.126 1.26 8.84E-01 8.84E-02 
.-IE-01 5.1 51 1.22E-01 1.22E-02 
!.93E-03 n 66 a.6 4.45E-03 A A5FJtA 

ic 24.9 0.3255675 7:;. 
178 0.687525 6.2, 

I 0.51 0.0127755 2. - - - -- _.-- y 
5.4 47.02698 5.04E+00 1 ‘, I ’ 
131 25.1127 

I 
3.09E+Oo 11.7 15.14 . 

0 76293 8.60E+03 
I 

50 5nn t Y; 

ICadmium 
Copper - - 
Iron 147001 
Lead 8380 1 19.162965 1 2.78’.‘-- 
Manganese 752 1 0.78208 
Mercury 1.1 
Nickel 47.1 
Selenium I.? 1 0.683 - 

I -- --- 

In ’ 5.04E+1 

, ...’ 

CSOl 8 I 80 1 3.48E+OO I 3.4 
E+OO I 88 I 784 17’ 

3 
2.4 

j 

- 

--- -. .“_ “. 

7 43E-02 1 1.22E-02 
1 

L-02 1 1.8 1 -ii- 1 ii kol I 0.21 I 2.1 I 7.5 
I i 

ium I 47.4 1 0.1235481 1 T. 
i6E-02 1.56E-03 
l8E-01 7.58E-02 
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Red Fox 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

FOOD CHAIN MODELING CALCULATION 
RED FOX - MAXIMUM CONCENTRATION 

SITE IISWMU 41 
MCRD PARRISISLAND, SOUTH CAROLINA 

4.5300000 kg 
0.4980000 kg/day 0.972 Prey Fraction 

0.0000000 Uday 
0.4980000 kg/day 0.028 Surface soil Fraction 

Maximum Concentrations 
I I Soil I t2mall Mslmtnalsl I I I. I 1 

COPC 
Zinc 

inn I YLZLZi I Dose 1 NOAEL 1 LOAEL 1 NOAEL 1 LOW- 1 Concentratr,. . 
@w&O -“‘;r;;;;lkg)‘-” (mg/kg/day) (mgIkg/day) (mg/kg/dav)l ~a,, HQ 1 HQ 

497 1881.43895 2.00E92 180 320 , I 1.25E+OO 1 8. 28E-01 

a = Value calculated by determining shrew concentration and mouse concentration. For the shrew 
concentration, the earthworm concentration was calculated by multiplying the invertebrate BAF by the surface 
soil concentration. This value was then multiplied by the mammal BAF to obtain the predicted concentration in a 
shrew. This procedure was also done for the mouse except vegetation concentration was calculated by 
multiplying the plant BAF by the surface soil concentration. This value was then multiplied by the mammal BAF 
to obtain the predicted concentration in a mouse; The predicted shrew and mouse concentrations were then 
averaged to calculate the prey concentration. 

NA q NOAEULOAEL not available 



FOOD CHAIN MODELING CALCULATION 
RACCOON - AVERAGE CONCENTRATION 

SITE 1lSWMU 41 
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 
0.039flOOO L/day 
0.8560000 kg/day 

0.906 Prey Fraction 

0.094 Sediment Fraction 

Mean Concentrations 

Sediment Unfiltered Water Mummichog= 
Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 

ICOPC I Ow&O I 
Semivolatile Org--‘-- ‘--“--’ Iarmy tmgrngj 
Acc-&4..&.- alap” 111 ly’““- 

, .-. .- 

I 0.350571 

-. - - - 
- . I 

.L-^^-^ Antrrrawrrr: I 0.14327 1 
Benzo(alan1. xr0-. mu thewane I . nwi7wid I “.““W.V. . 

I----- 

Benzo(a kwrene I 0.319114 I ,I-,--.-- I --~ I 
Benzo(b)fluorar rthene 1 0.31793 I 
rB-...-#.,a. Ir :\.....sa.r”r . I . 1an#x,-.. I . .* TUII,.” . P~IIlo\y,II,I,~II~llll= 

Benzo(k)fluoranthene 
Carbazo -A 

Chrysc. ._ me 
Dibenzo(a,h)anthracene 

IFluoranthene 
Fluorene 
Indeno(l,2,Scd)pyrene 
Phenanthrenn . . . . . . -*... 
Pyrenc ! 

(w/L) 
0 

0 
0 

0 
0 
n mm , ".I~""u-r , " ".Y"TLT, """ ~.."..W ".. ..--- -- 4.oalPw 

I 0.149663 I 0 1 0.061007207 1.49E-02 1 
io 

1.49E-02 1.49E-03 
1 0.376778 1 0 I( 1.529607631 l.llE-01 1.3 2.6 8.5OE-02 4.25E-02 
I 0.389771 i8882556 3.87E-02 1.3 2.6 2.98E-02 1.49E-02 _.-__. 1 0.00075 I 0.1: 
1 0.215946 0 0.088026181 2.15E-02 1.3 2.6 1.65E-02 8.26E-03 
I 0.9t x3414 0.0000815 0.36825912 8.98E.02 1.3 2.6 6.91 E-02 3.45E-02 

0.111375 0 0.045399849 I. 11 E-02 1.3 2.6 8.52E-03 4.26E-03 
0.219521 0 0.08948346 2.18E-02 1.3 2.6 1.68E-02 8.39E-03 
0.408804 0 0.373103426 8.08E-02 1.3 2.6 6.21 E-02 3.11 E-02 __ . 

I 0.7t 39304 0 0.313591791 7.65E-02 1.3 2.6 5.88E-02 2.94E-02 

1 (m@g) I (q&g/day) I (mglkg/day)I (mgkgiday)] HQ I HQ 1 

0.054697523 1.77E-02 1.3 2.6 136E-02 6.81E-03 
0.058401225 1.42E-02 1.3 2.6 1.1 OE-02 548E-03 
0.143552795 , -.. . - - - - . - 3.50E-02 1 10 3.5OE-02 3.50E-03 

I 0.1: 30080666 3.17E-02 1 10 3.17E-02 3.17E-03 
1 0.129597972 3.16E-02 1 10 3.16E-02 3.16E-03 
Innn**"-9rarr . .a *mm-,Y,n.w- , ,A ~~CncI ' 1 n-s- -A Y -.xr -,,. - * 4 4n A Q?E-n? .., . -.I..zL-UU 

PesticideslPCBs (mglkg) 
4,4’-DDD I 0.025818 1 0 I 0.010161301 1 2.50E-03 I 0.8 I 4 3.12E-03 6.24E-04 
4,4-DDE 0.017579 0 1 0.1s 30262671 i 3.73E-02 1 0.8 4 4.67E-02 9.33E-03 . 

4.4’-DDl 0.026292 0 1 9.061717566 1 1.25E-02 1 0.8 I 4 1.57E-02 3.13E-03 
IAloha-Chlordtine I 0.01 38338 1 0 1 0.055904783 1 1 .lOE-02 1 4.6 I 9.2 2.4OE-03 1.20E-03 
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Raccoon 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water.lngestion Rate 
Sed Ingestion Rate 

FOOD CHAIN MODELING CALCULATION 
RACCOON - AVERAGE CONCENTRATION 

SITE IISWMU 41 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

3.9900000 kg 
0.8560000 kg/day 
0.0390000 L/day 
0.8560000 kg/day 

0.906 Prey Fraction 

0.094 Sediment Fraction 

Mean Concentrations 
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Raccoon 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sed Ingestion Rate 

FOOD CHAIN MODELING CALCULATION 
RACCOON - AVERAGE CONCENTRATION 

SITE IISWMU 41 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

3.9900000 kg 
0.8560000 kg/day 0.906 Prey Fraction 

0.0390000 L/day 
0.8560000 kg/day 0.094 Sediment Fraction 

Mean Concentrations 
I 

COPC 

_- 
Sediment Unfiltered Water Mumn 

Concentration Concentration Concentrati& Dose NOAEL LOAEL NOAEL LO/ 

OWW OWL) W43N) tmgkglday) @WWday) @v&Wv) HQ Hu 1 

richoga I I I I I 
4EL 

a = Calculated using Theoretical Bioaccumulation Potential equation (organic compounds). 
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FOOD CHAIN MODELING CALCULATION 
RACCOON - MAXIMUM CONCENTRATION 

SITE IISWMU 41 
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 
0.0390000 L/day 
0.8560000’ kg/day 

0.906 Prey Fraction 

0.094 Sediment Fraction 

Maximum Concentrations 



FOOD CHAIN MODELING CALCULATION 
RACCOON - MAXIMUM CONCENTRATION 

SITE IISWMU 41 
MCRD. PARRIS ISLAND, S0UTl-i CAROLINA ’ 

Raccoon 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sed Ingestion Rate 

3.9900000 kg 
0.8560000 kg/day 0.906 Prey Fraction 
0.0390000 L/day 
0.8560000 kg/day 0.094 Sediment Fraction 

Maximum Concentrations 
I Sediment Unfiltered Water Mummichog’ 

Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL 
COPC OwW (msW Ov$W @WWW OwWday) @WWWO HQ 
‘Gamma-Chlordane 0.13 0 0.405662651 8.15E-02 4.6 9.2 1.77E-02 
alpha-BHC 0.0027 0 0.006631325 1.38E-03 0.014 0.14 9.87E-02 
beta-BHC 0.0054 0 0.013662651 2.76E-03 0.4 2 6.91 E-03 
detta-BHC 0.0027 0 0.006831325 1.38E-03 0.014 0.14 9.87D02 
gamma-BHC (Lindane) 0.0921 . 0 0.005313253 l.O8E-03 8 80 1.34E-04 

Vanadium I 50.65 I 0.0361 I 50.65 1 l.O9E+Ol 1 0.21 I 2.1 1 5.17E+Ol 
Zinc 124 1 0.051025 1 124 1 266E+Ol 1 160 320 1 1.66E-01 

LOAEL 1 

I 
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FOOD CHAIN MODELING CALCULATION 
RACCOON - MAXIMUM CONCENTRATION 

SITE IISWMU 41 
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 
0.0390000 Uday 
0.8560000 kg/day 

0.906 Prey Fraction 

0.094 Sediment Fraction 

Maximum Concentrations 

Sediment Unfiltered Water Mummichog’ 
Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL 

COPC OwW OwW +wW (mgn<glday) (mg/kg/day) (mglkglday) HQ 

a = Calculated using Theoretical Bioaccumulation Potential equation (organic compounds). 

LOAEL 
HQ 



American Woodcock 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

FOOD CHAIN MODELING CALCULATION 
AMERICAN WOODCOCK - AVERAGE CONCENTRATION 

SITE IlSWMU 41 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

0.1970000 kg 
0.1520000 kg/day 
0.0000000 L/day 
0.1520000 kg/day 

0.896 Earthworm Fraction 

0.104 Surface Soil Fraction 

Mean Cancentretions __.---- --__-- ___._...-. ~- 
Soil Earthwomf 

Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 
COPC 1 (mg/kg) 1 (m@g) 1 (mg/kg/day) 1 (mgn<glday)l0w&Yday) 1 HQ 1 HQ 1 
Semivolatile Oraanic CornPounds 

IA9 I 0.189 1 ;.46E-01 i NA I NP I NA 1 NA 1 1,2,4-Trichlorobenzene 
P-Methylnaphthalene 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)p -.,.- ~~- ervlene 
Benzo(k)fluoranthene 

0 . .v- -. .-- I 
0.189 0.019786032 2.88E02 - -- t 10 I 

I 
lo;; 

I . _. . . . . . 
-I 1 7 a6E-03 -.w, 2.88E-04 

0.0847 0.0021175 6.26L __ z-03 I 10 I 100 I R3l ,.,8E-04 8.26E-05 
0.0978 0.006691574 1.25E-02 ;o kli 1.25E-03 1.25E-04 
0.1206 0.007699828 1.50E-02 10 100 1.50E-03 1.5OE-04 

I 0.0739 I 0 1.003612897 8.43E-03 10 100 8 43E-04 8.43E-05 I 
I 0.9415 I 0.0021026-. . . . . -. 8E-04 4.78Ei05 

I -. . -. -. .-- -_ 

a1 I A~7aE-03 lo 100 4.7 .-.- .._..-..- I 
hmcvl~nhthnlntn I 0.5546 1 0.5546 1 4.28E-01 1.1 11 3.89E-01 t 3.89E-02 1 

i-01 ‘1.1 11 2.2 
Bis(2-Ethyl1 . ..e .,., r . . . . . V.--v 
Butylbenzylphthalate 0.3202 0.3202 2.471 , -.-5E-01 2.25E-02 
Carbazole 0.2621 0.027438725 4.00E-02 1 10 I 100 1 4.OOE-03 4.OOE-04 

25 l.O2E-02 I 10 IOP I 1 n2E-03 l.O2E-04 
Ei NA NA 

__.---.- 
Chrysene 0.0975 0.00341: - -- . 

wmmnfi Iran 0.191 0.0191 2. E-02 Iii NA -..a. 
..halate 0.634 0.634 4.89E-01 1.1 11 4.45E-01 4.45E-02 

fl 174 0.002754942 1.59E-02 10 100 1 Fi!JE-03 1.59G04 _____.. -..- 
Indc?nnll.2.3-cchnvrene 

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

PegficidmdDCRe 
.a”,. WW” 

4,4’-DDD 
4,4-DDE 

-... . , --- 
I 0.0718 1 0.01 ----- -- 

1 
I 

I I a~65602 I -.-- - -- I ion 1; 
t&49 

, 
I I 0.00248216 i 1.25E-02 1 

I 0.0356 I 0.11748 I 8.41E i-02 1 0.0028 1 0.028 3.00E+Ol 3.00E+OO 1 I 1 
1 0.3952 1 0.67184 I 4.96E-01 I 0.0028 I 0.028 1 1.77E+O2 1 1.77E+Ol 
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American Woodcock 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.1970000 kg 
0.1520000 kg/day 0.896 Earthworm Fraction 
0.0000000 -L/day 
0.1520000 kg/day 0.104 Surface Soil Fraction 

Mean Condentrations 

Soil Earthworm’ 
Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 

C OPC (n Wk4) I @w&t) 
4, ,4’-DDT 

OWWW Ow~glday) (mg/kg/day) HQ HQ 
G I -Inca .d”J ’ I “?2173 

0.0178 I 0:; 
1.85E-01 0.0028 0.028 

A rector-1 260 
6.59E+Ol 6.59E+OO 

-86726 8.35E-02 0.18 1.8 
alpha-BHC 

4.64E-01 464E-02 
0.0091 0.0091 

I 

7.02E i-03 0.56 2.25 
beta-BHC 

1 ii, 5E-02 3.12E-03 
0;0088 O.OOE 18 1 

1 
6.79G03’ t 

1 
I 0.56 I 2~25 I 1 711 . .- . E-02 

delta-BHC 
3.02E-03 

gamma-BHC (Lindane] ’ 
0.0091 

t 
0.009-l 1 7.02E-03 I 0.56 I 2:;5 I -----I -.-- 1.25E-02 3.12E-03 

! 1 0.0113 1 0.0113 1 8.72E-03 I -- -- 7 - I 

Alpha-Chlordane 1 1 
I 20 4.36E-03 4.36E-04 

0.0077 I 0.01232 --- ---- 1 - 9 1 -.14E-03 I 2.14 1 10.7 
Gamr 

4.27F-0.1 &ME-()4 

u na-Chlordane 
rl Ketone 

I 0.0067 -1 0.0107 
. . - . -  “ ”  .  

2 1 7.95E-03 2.14 10.7 3*7lr=-nn 
.- “.e 

I : 

1 0.0128 1 0.0009216 1 1.66E-03 
, ?.43E-( 

0.01 0.1 ec nr I ” me?al- , I.~L,~, . , ,.vu,.w-L- , 

FOOD CHAIN MODELING CALCULATION 
AMERICAN WOODCOCK - AVERAGE CONCENTRATION 

SITE l/SWMU 41 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Metals and lnorganics 
liiiiz6 1 5667.5 I 300.377! 5 1 6.62E+O2 1 109.7 I 1097 I 6.04~+on I RMF-T)~ 1 I ------ 

Antimony 
--- -- -- “.” .- . 

7.03 I 7.03 5.42E+OO NA NA NA NA 
Arsenic 4.33 I nnr?ng2 l.O2E+OO 2.46 7.38 4.14E-01 1 =‘=-‘I1 

70.7 I 70.7 5.46E+Ol 20.8 41.7 2.62E+OO 1 /Barium 
..-- , -.---. 

..- “” - 
1 I 1.93E+Ol I 47 4..12E-01 7 

57.5 743.185 1 2.08E+O3 1 100 1000 2.08E+Ol ; 
I -- 

1.13 11.3 1.95E+02 I I.! 
to1 977 9770 1.48P-n7 1 1 

3 1 2.63E-01 O.OO6A O.Of3A A If 



FOOD CHAIN MODELING CALCULATION 
AMERICAN WOODCOCK - AVERAGE CONCENTRATION 

SITE IISWMU 41 

MCRD’PARRIS ISLAND, SOUTH CAROLINA 

American Woodcock 

(Conservative Inputs! 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

a = Value calculated by multiplying the invertebrate BAF by the surface soil concentration. 
NA = NOAELILOAEL not available 

0.1970000 kg 
0.1520000 kg/day 0.896 Earthworm Fraction 
0.0000000 Uday 
0.1520000 kg/day 0.104 Surface Soil Fraction 

Mean Concentrations 

I Soil I Earthworm’ 
Concentration I Concentration 

I I I I I 
Dose 1 NOAEL 1 LOAEL I NOAEL I LOAEL I 

(rnnE~;;l O-W&t/day) OWWW) HQ HQ 
77.4 107 864E-02 6.25E-02 

2.19E-01 0.4 0.8 5.48E-01 2.74E-91 
4.63E-01 NA NA NA NA 
1.30E+OO 11.4 114 1.14E01 l.l4E-02 
4.06E+02 14.5 131 2.80E+Ol 3.10E+OO 
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FOOD CHAIN MODELING CALCULATION 
AMERICAN WOODCOCK - MAXIMUM CONCENTRATION 

SITE IlSWMU 41 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

American Woodcock 
(Conservative inputs) 
Body Weight 0.1970000 kg 
Food Ingestion Rate 0.1520000 kglday 
Water Ingestion Rate 0.0000000 L/day 
Soil Ingestion Rate 0.1520000 kg/day. 

0.896 Earthworm Fraction 

0.104 Surface Soil Fraction 

Maximum Concentrations 

4,4’-DDD I 0.18 I 0.594 1 4.25E-01 1 0.0028 0.028 1.52E+O2 1.52E+Ol 
4,4’-DDE 1 

1 I I 
4.2 7.14 5.27E+OO 1 0.0028 1 0.028 1 1.88E+03 I 1.88E+02 



FOOD CHAIN MODELING CALCULATION 
AMERICAN WOODCOCK - MAXIMUM CONCENTRATION 

SITE IlSWMU 41 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

American Woodcock 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.1970000 kg 
0.1520000 kg/day 
0.0000000 L/day 
0.1520000 kg/day 

0.896 Earthworm Fraction 

0.104 Surface Soil Fraction 

Maximum Concentrations . 

Soil Earthworm* 
Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 

COPC OwW) 06ml) OWWdw) OWWday) OWWW) HQ HQ 
4,4’-DDT 4.4 2.508 2.09E+OO 0.0028 0.028 7.45E+02 7.45E+Ol 
Aroctor-1260 0.08 0.53336 3.755-01 0.18 1.8 2.08E+OO 2.08E-01 
alpha-BHC 0.042 0.042 3.24E-02 0.56 2.25 5.79E-02 1 ME-02 
beta-BHC 0.033 0.033 2.55E-02 0.56 2.25 4.55E-02 1 .13E-02 
delta-BHC 0.45 0.45 3.47E-01 0.56 2.25 6.2OE-01 1 ME-01 
gamma-BHC (Lindane) 0.75 0.75 5.79E-01 2 20 2.89E-01 2.89E-02 
Alpha-Chlordane 0.018 0.0288 2.14E-02 2.14 19.7 9.98E-03 2.OOE-03 
Gamma-Chlordane 0.0081 0.01296 9.61 E-03 2.14 10.7 4.49E-03 8.98E-64 
Endrin Ketone 0.012 0.000864 1.56E-03 0.01 0.1 1.56E-01 1.56E-02 
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FOOD CHAIN MODELING CALCULATION 
AMmeAN WOODCOCK - miwxinmm CONCENTRATION 

SITE VSWMU 41 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

American Woodcock 
(Consecrative Inputs) 
Body Weight 0.1970000 kg 
Food Ingestion Rate 0.1520000 kg/day 
Water Ingestion Rate 0.0000000 L/day 
Soil Ingestion Rate 0.1520000 kg/day 

0.896 Earthworm Fraction 

0.104 Surface Soil Fraction 

Maximum Concentrations 

Soil Earthworma 
Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 

a = Value calculated by multiplying the invertebrate BAF by the surface soil concentration. 
NA = NOAEULOAEL not available 



FOOD CHAIN MODELING CALCULATION 
RED-TAILED HAWK - AVERAGE CONCENTRATION 

SITE l/SWMU 41 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Red-Tailed Hawk 
(donsenrative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

1.1260000 kg 
0.1280000 kg/day 
0.0000000 L/day 
0.0000000 kg/day 

1.0 Prey Fraction 

Mean Concentrations 

Soil Preya 
Concfmtration Concentration Dose NOAEL LOAEL NOAEL LOAEL 

IIRQ I 0189 I 2.115t32 NA NA NA NA 
E-04 10 100 3.53E-05 3.53E-06 
E-05 10 100 4.51E-08 4.51 E-07 
E-04 10 100 1.23E-05 1.23E-08 

_.__ .-. - , .-E-O4 10 100 1.43E-05 1.43E-08 
9 I 0.000616204 1 6.90E-05 10 100 6.90E-08 6.90E-07 

‘11 I 4.OOE-05 10 100 4.00E-06 4.OOE-07 
Benzo(gIh,i)perylene 0.073- , -.---- -. 
Benzo(k)fluoranthene 0.0415 0.000357 , .-~ . . , I 
Bis(2-Ethylhexyl)phthalate 0.5546 0.042967635 1 4.81E-03 1 1.; I 11 1 4.37E-03 1 4.37E-04 
Butylbenzylphthalate 0.3202 0.024807495 1 2.78E-03 1 1.1 11 1 2.52E-03 t 2.52E-04 
Carbazole 0.26. , -~ ---- ~~~~ , 
Chrysnne 0.0976 I 0.000609883 1 8.82E-05 1 IO I . 100 I 6.82E-06 I 6.82E-07 1 
Oiben 

.-- I I I 

;21 I 0.003080094 1 3.45E-64 I 10 I 100 I 3.45E-05 I 3.45E-08 1 
-.--. - 

I 0.191 IO.001905225 1 2.13E-04 1 NA I NA I NA I NA 1 

. . ..ialate 
.-.ie 
-2.3-cd)pyrene 

. .-. .-. .-. -. #e 
vrene 

i&ii 
14,4-D’ 

-. .- 
I 

0.634 0.634 7.09E-02 1.1 11 6.45E-02 6.45E-03 
0.174 0.000588111 6.58E-05 10 100 6.58E-06 8.58E-07 

0.0718 0.00097545 1.09E-04 10 100 l.O9E-05 1.09E-06 
0.891 0.004149565 4.64E-04 10 100 4.64E-05 4.64E-08 

0.1349 0.000507899 5.68E-05 10 100 5.68E-06 5.68E-07. 
:ides/PCBs 
ID I 0.0356 I 0.0707016 i 7.91E-03 1 0.0028 1 0.028 I 2.83E+OO 1 2.83E-01 I 
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FOOD CHAIN MODELING CALCULATION 
RED-TAILED HAWK - AVERAGE CONCENTRATION 

SITE 1ISWMU 41 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Red-Tailed Hawk 
(Conservative Inputs) 
Body Weight 1.1260000 kg * 
Food Ingestion Rate 0.1260000 kg/day 1.0 Prey Fraction 
Water Ingestion Rate 0.0000000 L/day 
Soil Ingestion Rate 0.0000000 kg/day 

Mean Concentrations 

Pa- “< of 6 
i 
I 

.) 



FOOD CHAIN MODELING CALCULATION 
RED-TAILED HAWK - AVERAGE CONCENTRATION 

SITE IISWMU 41 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Red-Tailed Hawk 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

1.0 Prey Fraction 
1.1260000 kg 
0.1260000 kg/day 
0.0000000 L/day 
0.0000000 kg/day 

Mean Concentrations 

a = Value calculated by determining shrew concentration and mouse concentration. For the shrew concentration, 
the earthworm concentration was calculated by multiplying the invertebrate BAF by the surface soil concentration. 
This value was then multiplied by the mammal BAF to obtain the predicted concentration in a shrew. This procedure 
was also done for the mouse except vegetation concentration was calculated by multiplying the plant BAF by the 
surface soil concentration. This value was then multiplied by the mammal BAF to obtain the predicted concentration 
in a mouse. The predicted shrew and mouse concentrations were then averaged to calculate the prey concentration. 
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FOOD CHAIN MODELING CALCULATION 
RED-TAILED HAWK - MAXIMUM CONCENTRATION 

SITE l/SWMU 41 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Red-T&led Hawk 
(Conservative Inputs) 
Body Weight 
Food ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

1.1260000 kg 
0.1260000 kg/day 
0.0000000 L/day 
0.0000000 kg/day 

1.0 Prey Fraction 

Maximum Concentrations 

Soil preya 
Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 

ICOPC OWW 1 OWW 1 OWWWI OWWday)I WwhWay)I HQ I HQ 

.,----- -.-. -._ .-- 
luoranthene 0.51 0.c io 100 6% 

ne 0.21 0.c , -.--l-O4 IO 100 1.9 
me 0.16 0.c - - 

J8 

1 

1.54E-04 IO 100 
1.5 .- -- , . 

rlhexyl)phthalate 5.6 0.4 _ _ _ _ 18 1 , 4.85E-02 _ 1.1 11 4.41E-02 1 4. . 
ylphthalate 2 0.15495 1 1.7 3E-02 1.1 11 1.58E-02 i 1.5f 

.~. .! 
IChrysene 

0.49 0.005758284 I , 6.4 -. .4E-04 10 100 8.4-p -- , -_ _- 
b’I”erIL”I”I 0.33 0.0 0206415 1 2.31E-04 10 100 2.31E-05 1 2.31E.-- 

:L^--^s. .--- 
a, I 

I nm “.L I u.001995 I 2.23E-04 n NA NA NA I NA 

NA -- NA .__ _ 
ho4 10 100 .-- I24 

1-04 10 ' 
ao I 

100 7 
10 I TTiE -5 

I- ~~ ~~~ 

Di-n-octyl phthalate 
Fluoranthene 
Irideno(l,2,3cd)pyrene 
Pherianthrene 
Pyrene 
PesticldeslPCBs 
4,4’-DDD 
4,$-DDE 
4,4’-DDT 
Arocior-1260 

---- ---- 6.4 6.4 7.16E-01 1.1 11 6.51E-01 6.51E-02 
0.63 0.002129369 2.38E-04 10 100 2.38E-05 2.38E-06 
0.23 0.0031247 3.50E-04 10 100 3.50E-05 3.50E-06 
0.19 0.000884868 9.90E-05 10 100 9.90E-06 9.90E-07 
0.51 0.00192015 2.15E-04 10 100 2.15E-05 2.15E-06 

0.18 0.35748 4.00E-02 0.0028 0.028 1.43E+Ol 1.43E+OO 
4.2 4.3092 4.82E-01 0.0028 0.028 1.72E+02 1.72E+Ol 
4.4 1.5312 1.71E-01 0.0028 0.028 6.12E+Ol 8.12E+OO 
0.08 1.031624 l.l5E-01 0.18 1.8 8.41 E-01 6.41 E-02 



? 
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FOOD CHAIN MODELING CALCULATION 
RED-TAILED HAWK - MAXIMUM CONCENTRATION 

SITE IISWMU 41 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Red-Tailed Hawk 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

1.1260000 kg 
0.1260000 kg/day 
0.0000000 Uday 
0.0000000 kg/day 

1.0 Prey Fraction 

Maximum Concentrations I ~011 
I 

rrey- 

Concentration Concentration I Dose I NOAEL I LOAEL I NOAEL I LOAEL I 

P 

Metals and lnaraanics 

0.1944 I 2.18E-02 I NA I NA NA I NA 
1 0.1236481 I 1.38E-02 I 11.4 I 114 I 1.21E-03 I 1.21E-04 
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FOOD CHAIN MODELING CALCULATION 
RED-TAILED HAWK - MAXIMUM CONCENTRATION 

SITE IlSWMU 41 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Red-Tailed Hawk 
(Conservative Inputs) 
Body Weight 1.1260000 kg 
Food Ingestion Rate 0.1280000 kg/day 1.0 Prey Fraction 
Water Ingestion Rate 0.0000000 Uday 
Soil Ingestion Rate 0.0000000 kg/day 

Maximum Concentrations 

Soil Preya 
Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 

COPC OwW UWW (mg/kg/day) (mglkglday) (mg/kg/day) HQ HQ , 
Zinc 497 1861.43895 2.08E+02 14.5 131 1.44E+Ol 1.59E+OO 

a =-Value calculated by determining shrew concentration and mouse concentration. For the shrew concentration, 
the earthworm concentration was calculated by multiplying the invertebrate BAF by the surface soil concentration. 
This value was then multiplied by the mammal BAF to obtain the predicted concentration in a shrew. This procedure 
was also done for the mouse except vegetation concentration was calculated by multiplying the plant BAF by the 
surface soil concentration. This value was then multiplied by the mammal BAF to obtain the predicted concentration 
in a mouse. The predicted shrew and mouse concentrations were then averaged to calculate the prey concentration. 
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0spt.eY 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

FOOD CHAIN MODELING CALCULATION 
OSPREY - AVERAGE CONCENTRATION 

SITE IISWMU 41 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

1.4860000 kg 
0.3120000 kg/day 
0.0000000 Uday 
0.0000000 kg/day 

1.0 Fish Fraction 

Mean Concentrations 

I 1 Sediment Red Druma 
ation Concentration Dose NOAEL LOAEL NOAEL LOAEL 

COPC 
Concentn 

(msn(g) I (mskg) I OWWday)l OwM~day) I OwWday)l HQ l HQ 1 

IBenzo(a)anthracene 
avrene 

Semivolatile Organics (mg/kg) 

Acanaphthylene 1 0.350571 1 0.01719065 1 3.6lE-03 1 10 I 100 1 3.6lE-04 I 3.61 E-05 
Anthracew i 0.14327 1 0.018354671 1 3.85E-03 1 10 100 1 3.85~~04 1 3.85E-05 

.--. -_._-- 5 

Benzo(a)C,. _..- _._ ._ . . . _._ .--- - . . - -.--- ..a8E-CM 8.58E-05 
Benzo(b)fluoranthene 0.31793 0.040730791 8.55E , s.55E-04 8.55E-05 
Benzo(a.h.i)pervlene 0.198804 0.001334941 2.80E-04 1 IO I 100 1 2.8OE-05 2.80E-06 

I ~~~ I~~ ~~~ I ~~_~~~ -.--- - -.--- -_ 
1 0.352164 1 0.045116593 I 9.47E-03 io 100 9.47E-04 1 9.476Of 

I 0.319114 I 0.040882476 I 8.5AE-03 10 100 85 
i-03 10 100 t 

IBenzofkMuoranthene . . . . . s 1 0.149663 0.019173694 4.03E-03 10 100 4.03E-04 4.03G05 
? I 0.376778 0.166448112 3.49E-02 10 100 3.49E-03 3.49G04 

0.389771 0.049934518 l.O5E-02 10 100 l.O5E-03 1.05E-04 P - 
0.215946 0.027665371 5.81 E-03 

?= 
IO 100 P - 

0.903414 0.115738581 2.43E-02 10 I= 100 IFluoranthene 
Fluorene 
Indeno(l,2,3&)pyrene 
Phenanthrene 
Pyrene 
PesticideslPCBs (mg/kg) 

4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
Alpha-Chlordane 

I- -. .-- 

0.111375 0.014268524 3.00E-03 10 100 3.OOF. 
0.219521 0.028123373 5.90E-03 10 100 f 
0.408804 0.117261077 2.46E-02 IO 100 2.46E-03 1 2.46G04 
0.769304 0.09855742 2.07E-02 10 100 2.07E-03 1 2.07E-04 

0.025818 0.003193552 6.71 E-04 0.0028 0.028 2.39E-01 2.39E-02 
0.017579 0.059796839 1.26E-02 0.0028 0.028 4.48E+OO 4.48E-01 
0.026292 0.019396949 4.07E-03 0.0028 0.028 1.45E+OO 1.45E-01 
0.008338 0.017570075 3.69E-03 2.14 . 10.7 1.72E-03 3.45E-04 
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FOOD CHAIN MODELING CALCULATION. 
OSPREY - AVERAGE CONCENTRATION 

SITE IISWMU 41 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

GSPreY 
(Coriservative Inputs) 
Body Weight 1.4860000 kg 
Food Ingestion Rate 0.3120000 kg/day 1.0 Fish Fraction 
Water Ingestion Rate 0.0000000 L/day 
Sediment Ingestion Rate 0.0000000 kg/day 

Mean Concentrations 



FOOD CHAIN MODELING CALCULATION 
OSPREY - AVERAGE CONCENTRATION 

SITE 1lSWMU 41 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Osprey 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

1.4860000 kg 
0.3120000 kglday 
0.0000000 Uday 
0.0000000 kg/day 

1.0 Fish Fraction 

Mean Concentrations 

COPC 

Sediment Red Drum’ 
Concentration Concentration .- Dose NOAEL LOAEL NOAEL 

OWW OWW OWWW) OWWW OwWdw) HQ 
LOAEL 

HQ 

a Calcutated using Theoretical Bioaccumulation Potential equation (organic compounds). 
NA = NOAEULOAEL not available 
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Osprey 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

FOOD CHAIN MODELING CALCULATION 
OSPREY - MAXIMUM CONCENTRATION 

SITE l/SWMU 41 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

1.4860000 kg 
0.3120000 kg/day 
0.0000000 L/day 
0.0000000 kg/day 

1.0 Fish Fraction 

Maximum Concentrations 

I 

Sediment Red Drum’ 
Concentration Concantration I Dose 1 NOAEL 1 LOAEL 1 NOAEL I LOAEL I 

COPC (mgkg) 1 (mgkg) 1 (mgkgiday) 1 (mgn<glday) 1 (mglkglday) 1 HQ 1 HQ 
Semlvolatile Organics (mglkg) 
Acenaphthylene 0.38 0.018633735 3.91E-03 10 100 3.91 E-04 3.91 E-05 
Anthracene 0.77 0.098646586 2.07E-62 10 100 2:07E-03 2.07E-04 
Benzo(a)anthracene .2.2 0.28184739 592E-02 10 100 592E-03 592E-64 
Benzo(a)pyrene 1.7 0.217791165 4.57E-02 lil , 100 4.57E-03 4.57E-04 
Benzo(b)fluoranthene 1.8 0.23060241 4.84E-02 10 100 484E-03 4.84E-04 
Benzola.h.i\oervlene 0.99 0.006647711 1 4OF-t-l3 4n inn 1 AI 

IDibenzofa.h)anthracene I 1 ----- -- 1.6 0.20497992 4.30E-02 I I 1fI .- t I -Inn .-- 1 A! -. 

_-__- .__.___ ie 6.6 0.845542169 1 1 

%rorene 0.16 0.02 

- -..-- \~ ,..,., r-.,.-.‘- I -.-- _ _ _ _ _ . . . . . . . . _ _ _ _ ..e ..9” . . . DE-04 1.40E-05 
Benzo(foflunranthc?ne ..--.-.._..-..- I I 065 -.-- 1 I O-108895582 2.29E-02 10 100 2.29E-03 2.29E-04 
Carbazol e I 0.58 1 -0.; !562249 5.38E-02 10 100 5.38E-03 5.38E-04 
Chrvsene I 2.3 1 0.294658635 6.19E-02 IO 100 6 19E-03 6.19E-04 

--- -- .“” . JOE-03 4.30E-04 
Flunranther ” . . - - - - . .78E-01 iii 100 1.78E-02 1.78E-03 
I !0497992 4.30E-03 10 100 4.30G04 4.30E-05 
tndeno(l,2,3-cd)Dvrene 1 1.1 1 0.140923695 296E-02 IO 100 2.96E-03 296E-04 
Phenanthrer -.--. , .- , .-- , . ._ 7E-02 1.57E-03 

I.. 
_... -be 

Pyrene 
PesticldeslPCBs (mglkg) 
4,4’-DDD 
4$-DDE 
4,4’-DDT 
Alpha-Chlordane 

I 
- 
- I .-- -.- 

2.6 1 0.745782329 1.57E-01 I IO I Inn I15 

5.4 1 0.691807229 I.,.,, _. 45F-fM I , in .1 I , Inn ,_w i 1 Ar;F,n7 I 1 A5FhR 1 , ..-w- v.. , . . . ..- v- , 

0.26 0.032160643 6.75Ei03 0.0028 0.028 2.41E+OO 2.41 E-01 
0.12 0.408192771 8.57E-02 0.0028 0.028 3.06E+Ol 3.06E+OO 
0.27 0.199192771 4.18E-02 0.0028 0.028 1.49E+Ol 1.49E+OtI 

0.052 0.109575904 2,30E-02 2.14 10.7 l.O8E-02 2.15E-03 
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FOOD CHAIN MODELING CALCULATION 
OSPREY - MAXIMUM CONCENTRATION 

SITE l/SWMU 41 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Osprey 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water- Ingestion Rate 
Sediment Ingestion Rate 

1.4860000 kg 
0.3120000 kg/day 
0.0000000 L/day 
0.0000000 kg/day 

1.0 Fish Fraction 

Maximum Concentrations 

Sediment Red Druma 
Cnnmwitmtinn Cnnr.ntratinn NnAFt ’ n4EL NOAEL LOAEL 

COPC 
Gamma-Chlordane 
alpha-BHC 
beta-BHC 
delta-BHC 

@WQ) 
0.13 

0.0027 
0.0054 
0.0027 

WWkd OWWW) WWWW) O’WWday) HQ HQ 
0.127493976 2.68E-02 2.14 10.7 1.25G02 2.5OE-03 
0.002146988 4.51E-04 0.56 2.25 8.05E-94 2.OOE-04 
0.004293976 9.02G04 0.56 2.25 1.61 E-03 4.01 E-04 
0.002146988 4.51E-04 0.56 7 25 8.05G04 2.OOE-04 

gamma-BHC (Lindane) 
lnorganicr ‘--n--’ 

L.‘ a----- I- 
I ‘0 i 1.75E-04 I 1.75E-05 I 1 0.0021 1 0.00166988 1 3.51E-04 1 -2 I LL __ - -- -- 

I 23Aoo I 23400 1 4 CHF+tM I it-K-4 7 lCig7 1 4.48E+Ol 1 4.48E+m 1 

S-V.” 71 

;; 
NA NA NA -- _ __ _ 
1.45 20 1.14E-01 8.29E-03 

:-ni 1 8.19E-01 8.19E-02 

Page 5 of 6 



f--X
, 

., 



FOOD CHAIN MODELING CALCULATION 
GREAT BLUE HERON - AVERAGE CONCENTRATION t 

SITE l/SWMU 41 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

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 Fish Fraction 

Mean Concentrations 

Sediment Unfiltered Water Mummichog= 
Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 

COPC (mg/kg) (mg/L) (mg/kg) (mglkglday) (mglkglday) (mglkglday) HQ HQ 
Semivolatile Organics (mglkg) 

Acenaphthylene 0.350571 0 0.054697523 9.84E-03 10 100 9.84E-04 9.84E-05 
Anthracene 0.14327 0 0.058401225 l.O5E-02 10 100 l.O5E-03 l.O5E-04 

Benzo(a)anthracene 0.352164 0 0.143552795 2.58E-02 10 100 2.58E-03 2.58E-04 

Benzo( a)pyrene 0:319114 0 0.130080606 2.34E-02 10 100 2.34E-03 2.34E-04 
Benzo(b)fluoranthene 0.31793 0 0.129597972 2.33E-02 10 100 2.33E-03 2.33E-04 
Benzo(g,h,i)perylene 0.198804 0 0.004247539 7.64E-04 10 100 7.64E-05 7.64E-06 

Benzo(k)fluoranthene 0.149663 0 0.061007207 l.lOE-02 10 100 l.lOE-03 l.lOE-04 
Carbazole 0.376778 0 0.529607631 9.53E-02 10 100 9.53E-03 9.53E-04 

Chrysene 0.389771 0.00075 0.158882556 2.86E-02 10 100 2.86E-03 2.86E-04 
Dibenzo(a,h)anthracene 0.215946 0 0.088026181 1.58E-02 10 100 1.58E-03 1.58E-04 

Fluoranthene 0.903414 0.0000815 0.36825912 6.63E-02 10 100 6.63E-03 6.63E-04 
Fluorene 

Indeno( 1,2,3-cd)pyrene 
0.111375 0 0.045399849 8.17E-03 10 100 8.17E-04 8.17E-05 
0.219521 0 0.08948346 1.61E-02 10 100 1.61E-03 1.61 E-04 

Phenanthrene 0.408804 0 0.373103426 6.71E-02 10 100 6.71E-03 6.71E-04 
Pyrene 0.769304 0 0.313591791 5.64E-02 10 100 5.64E-03 5.64E-04 
PesticideslPCBs (mglkg) 

4,4’-DDD 0.025818 0 0.010161301 1.83E-03 0.0028 0.028 6.53E-01 6.53E-02 

4,4-DDE 0.017579 0 0.190262671 3.42E-02 0.0028 0.028 122E+Ol 1.22E+OO 

4,4’-DDT 0.026292 0 0.061717566 l.llE-02 0.0028 0.028 3.97E+OO 3.97E-01 

Alpha-Chlordane 0.008338 0 0.055904783 1 .Ol E-02 2.14 10.7 4.7OE-03 9.40E-04 
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Great Blue Heron 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

FOOD CHAIN MODELING CALCULATION 
GREAT BLUE HERON - AVERAGE CONCENTRATION 

SITE IISWMU 41 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

2.2290000, kg 
0.4010000 kg/day 
0.0800000 L/day - 
0.0000000 kg/day 

1.0 Fish Fraction 

Mean Concentrations 

I 1 Sediment 1 Unfiltered Water 1 Mummichoga 1 I I I I 1 
I Concentration Concentration I I Concentration I Dose I NOAEL I LOAEL I NOAEL I LOAEL I 

ma-Chlorda?e 

, I.““““, 1 , “.“I”, v-v. - , . .--- 

.F.r I 37 ALE I nnrlAl77!T I 37A 

“7U 

!r 

YG.” I I Y”, --.- 

0 j3”3F I n I. ni 

d. 
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FOOD CHAIN MODELING CALCULATION 

GREAT BLUE HERON - MAXIMUM CONCENTRATION 
SITE l/SWMU 41 

MCRD PARRIS ISLAND; SOUTH CAROLINA 

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 Fish Fraction 

Maximum Concentrations 

Sediment Unfiltered Water Mummichog” 
Concentration Concentration Concentration Dose. NOAEL LOAEL NOAEL LOAEL 

COPC (mglkg) (mg/L) (mg/kg) (mglkglday) (mglkglday) (mglkglday) HQ HQ 
Semivolatile Organics (mglkg) 

Acenaphthylene ! 0.38 I 0 0 05gcJQal*7 I 1 n7LnT I In I Inn I I n7cmn2 I 4 n7taul I 
- -- I -AA- 

LVV I”, I.“, L~“1 -1 .-- I.“, L-v” I.“, L-“-r 

Anthracene I 0.77 I U 1 ~~1~875502 5.65E-02 10 100 5.65E-03 5.65E-04 
Benzo(a)c P.dkrec.sna I, 111 II CIb-zIIT I 

~33 L.L , n ” lnno~7~7i4g “.S.e..,W. * 1.61 E-01 10 100 1.61E-02 1.61E-03 
Benzo( a)[ jyrene I .1.7 I 0 1 0.6929718w , ,.--- -. , RR 1 75F-n1 10 .- 100 1.25E-02 1.25E-03 

I..----&L^-^ Benzo(b)fluolallnt~lle: IQ 

OXL 

n 

; 

I n 7qw?dad I I R3FJll I V. I.““, Y-r”7 I .YLe ” I in .” 100 1.32E-02 1.32E-03 

Benzo(g, h,i)perylene - 0.021151807 3.81E-03 10 100 3.81 E-04 3.81 E-05 
Benzo(k)fluoranthene 0.85 0 0.346485944 6.23E-02 10 100 6.23E-03 6.23E-04 

Carbaz-‘- .“Ic: I 

n CQ 
V.“” 

I 

n 
” 

n RI !-7X1 nAA 
Y.” I”_” .” 1 . 1 47E-01 . . . 10 100 1.47E-02 1.47E-03 

.e- Ch serw 
Dib~nzo a L\--IL------ 

I I r)? I.0 I n nnn4 V.““” s I n a~7r;c;nmi I 1 c;! , “.YY, YYYLY I m .,3E-01 IO 100 1.69E-02 1.69E-03 
,n~aIlulltlL;eIle 

I 
I 

4ra 
I.” 

I 
I 

n ” ’ “652208835 I l.l7E-01 10 100 l.l7E-02 l.l7E-03 

Fluoranthbllr ana I I RR V.” I I n nnn33 “.““..__ I G’;! , m.490361446 4.84E-01 10 100 4.84E-02 4.84E-03 

Fluo---- ,IjllP I n 4~2 V. I” I n ” I nrwwn884 w.“l------ . 1 17E-02 . . . 10 100 l.l7E-03 l.l7E-04 

Indew\ I ,, --I* ‘2,3-cd)pyrene 1.1 0 0.448393574 8.0: 7FAl7 a -- IO . - 100 8.07E-03 8.07E-04 
mL----lL. rnenanrnrene 2.6 0 2.372943775 4.27E-01 in .” 100 4.27E-02 4.27E-03 
Pvrene 5.4 0 2.201204819 3.96E:Ol 10 100 3.96E-02 3.96E-03 . - 
PesticideslPCBs (mglkg) 
4,4’-DDD I n 912 I -n I n 4113~3cm7 I i RYE-02 0.0028 0.028 6.57E*OO 6.57E-01 

I -.-- 

1 1 

4,4’-DDE I 0.12 I 0 1 i298795181 1 2.3a.b v. dr=-n? I n nn7f3 I n n28 , v..r.r-v , -.v_ 8.34E+Ol 8.34E+OO 

4,4’-DDT n 37 n I n633795181 i 1.14E-01 1 0.0028 i 0.02 !8 4.07E+Oi 4.07E+OO I “.l, I -.---. -- .- 
Alpha-Chlordane I 0.052 I 0 1 0.348650602 1 627E-02 1 2.14 1 10.7 2.93E-02 5.86E-03 



FOOD CHAIN MODELING CALCULATION 
GREAT BLUE HERON - MAXIMUM CONCENTRATION 

SITE l/SWMU 41 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

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 Fish Fraction 

Maximum Concentrations 

[ Sediment 1 Unfiltered Water 1 Mummichoga 1 I I I I I 
I 
COPC 
Gamma-Chlordane 
alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 

I Concentration I Concentration I Concentration I Dose I NOAEL I LOAEL I NOAEL I LOAEL I 
(mg/kg) (mglkglday) (mg/kg/day) (mg/kg/day) HQ HQ 

0.405662651 7.3OE-02 2.14 10.7 3.41E-02 6.82E-03 
0.006831325 1.23G03 0.56 2.25 2.19E-03 5.46E-04 
0.013662651 2.46E-03 0.56 2.25 4.39E-03 l.O9E-03 
0.006831325 1.23E-03 0.56 2.25 2.19E-03 5.46E-04 
0.005313253 9.56E-04 2 20 4.78E-04 4.78E-05 

(mg/kg) (mgll) 
0.13 0 

0.0027 0 
0.0054 0 
0.0027 0 
0.0021 0 

Inorganics (mg/kg) 

Aluminum 
Arsenic 

23400 13.435 I 23400 4.21 E+O3 109.7 1097 3.84E+Ol 3.84E+OO 
15.6 0.0139 15.6 2.81E+OO 2.46 7.38 l.l4E+OO 3.80E-01 
nn c n m74r I QQ tt 
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FOOD CHAIN MODELING CALCULATION 

RED DRUM -AVERAGE CONCENTRATION 
SITE l/SWhjU 41 

MCRD PARRIS ISLAND, $OUTH 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 Uday 
0.0280000 kg/day 

0.85 Fish Fraction 
0.15 Sediment Fraction 

Mean Concentrations ,. 

Mummichog 
Sediment TBPa I 

Concentration I Concentration I Dose NOAEL LOAEL I NOAEL I LOAEL I 

150571 1 0.054697523 1 1.98E-03 0.3 I 3 I 6.61E-03 I 6 BIF-fiA I 

. . 

3.17E-03 I 0.3 I 3 I II 

1 0.010161301 i 2.50E-04 I NA I NA 1 MA 1 hlA 1 
I 

0.025818 * 
0.190262671 3:29E-03 NA 

. ., . 
0.017579 NA ;A ;;i 
0.026292 0.061717566 l.l3E-03 NA NA NA NA 
0.008338 0.055904783 9.75E-04 NA NA NA NA 

4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
Alpha-Chlordane 
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Concentration Conceritration I Dose NOAEL LOAEL 1 NOAEL 1 LOAEL 1 

FOOD CHAIN MODELING CALCULATION 
RED DRUM - AVERAGE CONCENTRATION 

SITE l/SWMU 41 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Red Drum 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

1.4000000 kg 
0.028pOOO kg/day 
0.0000000 L/day 
0.0280000 kg/day 

0.85 Fish Fraction 
0.15 Sediment Fraction 

Mean Concentratic 

, 1.,--w. , ..I. I ._. . . . . 4 1 NA 
I 7 wx-n? I NA I NA I’NA I NA 

. ., , I . . . . . . . . 

=+n3 I MA I NA I NA l NA i 
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Red Drum 

(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

FOOD CHAIN MODELING CALCULATION 

RED DRUM -AVERAGE CONCENTRATION 

SITE 1ISWMU 41 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

1.4000000 kg 
0.0280000 kg/day 0.85 Fish Fraction 
0.0000000 L/day 0.15 Sediment Fraction 
0.0280000 kg/day 

Mean Concentrations 

Mummichog (I $ 
Sediment TBP’ i. J 

Concentration Concentration Dose NOAEL LOAEL 
‘,. Ty h>,< “*x 

COPC 
NOAEL LOAEL 

(mg/kg ) (mg/kg) (mglkglday) (mg/kg/day) (mg/kg/day) HQ HQ 
a, r<-, ‘15 

.> .<x 
a Calculated using Theoretical Bioaccumulation Potential equation (organic compounds). 7, 

;:: . 6.‘ _c 6’ 
NA = NOAEULOAEL not .available 

1 .  .  
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FOOD CHAIN MODELING CALCULATION 

RED DRUM - MAXIMUM CONCENTRATION 
SITE l/SWMU 41 

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 kglday 

0.85 Fish Fraction 
0.15 Sediment Fraction 

Maximum Concentrations 
Mummichog 

Sediment TBP” 
Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 

COPC (mglkg) (mglkg) (mglkglday) (mglkglday) (mglkglday) HQ HQ 

PesticideslPCBs (mglkg) 

4,4’-DDD 
4$-DDE. 
4,4’-DDT 
Alpha-Chlordane 

0.26 0.102329317 2.52E-03 NA NA NA NA 

0.12 1.298795181 2.24E-02 NA NA NA NA 
0.27 0.633795181 l.l6E-02 NA NA NA NA 
0.052 0.348650602 6.08E-03 NA NA NA NA 

Pa-- Sxof6 
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FOOD CHAIN MODELING CALCULATION 
RED DRUM - MAXIMUM CONCENTRATION 

SITE IBWMU 41 
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 
0.15 

Fish Fraction 
Sgdiment Fraction 

Maximum Concentrations 

I I Mummichog I 

NOAEL 1 LOAEL 1 NOAEL 1 LOAEL 1 

Page 5 of 6 
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FOOD CHAIN MODELING CALCULATION 
MUMMICHOG -AVERAGE CONCENTRATION 

SITE l/SWMU 41 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Mummichog 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

0.0030000 kg 
0.0001740 kg/day 
0.0000000 L/day 
0.0000000 kg/day 

Mean Concentrations 

Sediment I I I I 

I 1 Concentration 1 Do! se 1 NOAEL i LOAEL 1 NOAEL 1 LOAEL 1 
ICOPC 1 O-wW 1 @WWJw) 1 O-WWW) 1 PWWday) 1 HQ I HQ 1 
Semivolatile Organlcs (mglkg) 
Acenaphthylene 0.350571 
Anthracene 0.14327 
Benzo(a)anthracene 0.352164 
Benzo(a)pyrene 0.319114 
BI enzo(bMuoranthene I 0.31’ 793 

2.03E-02 0.3 3 6.78E-02 6.78E-03 
8.31 E-03 0.3 3 2.77E-02 2.77E-03 
2.04E-02 0.3 3 6.81E-02 6.81E-03 
1.85E-02 0.3 3 6.17E-02 6.17E-03 
?.84E-02 0.3 3 6.15E-02 6.15E-03 

Benzo(g,h,i)perylene 0.198804 l.l5E-02 0.3 3 3.84E-02 3..84E-03 
Benzo(k)fluoranthene 0.149663 8.68E-03 0.3 3 2.89E-02 2.89E-03 
Carbazole 0.376778 2.19E-02 0.3 3 7.28E-02 7.28E-03 
Chrysene 0.389771 2.26E-02 0.3 3 7.54E-02 7.54E-03 
Dibenzora. hjanthracene 0.215946 1.25E-02 0.3 3 4.17E-02 4.17E-03 

Fluoranthene 
Fluorene 
Indeno( 1,2,3-cd)pyrene 
Phenanthrene 
Pvrene 

0.903414 5.24E-02 0.3 3 1.75E-01 -1.75E-02 
0.111375 6.46E-03 0.3 3 2.15E-02 2.15E-03 
0.219521 1.27E-02 0.3 3 4.24E-02 4.24E-03 
0.408804 2.37E-02 0.3 3 7.9OE-02 7.9OE-03 
0.769304 4.46E-02 0.3 3 1.49E-01 1.49E-02 

PesticideslPCB 

‘p 

i 
1 

. . . 
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FOOD CHAIN MODELING CALCULATION 
MUMMICHOG -AVERAGE CONCENTRATION 

SITE 1ISWMU 41 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Mummichog 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

0.0030000 kg 
0.0001740 kglday 
0.0000000 L/day 
0.0000000 kg/day 

Mean Concentrations 

Sediment 
Concentration Dose NOAEL LOAEL NOAEL LOAEL 

COPC 
Gamma-Chlordane 
alpha:BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 

(mg/kg) (mglkglday) (mglkglday) (mglkglday)I HQ HQ 
0.011982 6.95E-04 1 NA I NA I NA NA 

0.002968 1.72E-04 1 NA NA NA NA 

0.003161 1.83E-04 1 NA I NA I NA NA 

0.002968 1.72E-04 1 NA 
I 

NA . . . . 
I 

NA NA 

0.002925 1.70E-04 , ..v . I NA I I NA . _. . I I NA 1 NA 1 1 
lnorganics (mglkg) 

I I.,\ , I ., . 

I 0.59 1 711 1 6.1 4E-01 5.1 OE-02 , . . --...- 
Rarit m7 I 23.925 1 1 XX=- 
.a.“.....*. 

Beryllium 
Cadmium 
Cobalt .._ 

copp-. ,cr 

lrnn 

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

I 3 37FJl7 I NA I NA I NA I NA 1 
b , L.I#W “- , . . . . I 

. .I . I . 

I 1 A SIACJVI 1 MA I MA I NA I RA 1 
0.39089? 
0.083395 , -r.v7L-wv a., . . .s . . .I . 

NA NA NA NA 1.953571 1 l.l3E-01 
1 27.425 1 1 , .59F+OO NA NA NA NA I 
I 132iio.71429 1 7.67,. -- 

- -- . _. . I 

FM-l? NA I NA I NA 1 NA 
I I NA NA NA I NA 

,. . -. . - - - 
irp.1 Irv 1 0.126 

. ., . . . . . 

9:15E-01 I 7.79G03 I 

I I .I . . . _. . 

7 I NA I NA I NA 1 NA 1 
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FOOD CHAIN MODELING CALCULATION 
MUMMICHOG - MAXIMUM CONCENTRATION 

SITE IBWMU 41 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Mummichog 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

0.0030000 kg 
0.0001740 kg/day 
0.0000000 L/day 
0.0000000 kg/day 

Maximum Concentrations 

COPC 

Sediment 
Concentration Dose NOAEL LOAEL NOAEL LOAEL 

(mg/kg) (mglkglday) (mg/kg/day) (mglkglday) HQ HQ 1 



Mummichog 

FOOD CHAIN MODELING CALCULATION 
MUMMICHOG - MAXIMUM CONCENTRATION 

SITE IISWMU 41 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
‘Sediment Ingestion Rate 

Maximum Concentrations 

0.0030000 kg 
0.0001740 kg/day 
0.0000000 L/day 
O.OOOgOOO kg/day 

{mglkglday) (mglkglday) HQ HQ 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

N 

Page5of6 



Mummichog 

FOOD CHAIN MODELING CALCU(ATlON 
MUMMICHOG - MAXIMUM CONCENTRATION 

SITE 1ISWMU 41 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water ingestion Rate 
Sediment Ingestion Rate 

Maximum Concentrations 

0.0030000 kg 
0.0001740 kg/day 
0.0000000 L/day 
0.0000000 kg/day 

COPC 

Sediment 
Concentration Dose NOAEL LOAEL NOAEL LOAEL 

(mglkg) (mglkglday j (mglkglday) (mglkglday) HQ HQ 

a Calculated using Theoretical Bioaccumulation Potential equation (organic compounds). 
NA = NOAEULOAEL not available 



FOOD CHAIN MODELING CALCULATION 
AMERICAN ROBIN -AVERAGE CONCENTRATION 

SITE IISWMU 41 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

American Robin 

(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.0773000 kg 
00690000 kg/day 

0.0000000 L/day 
0.0690000 kg/day 

0.6 Vegetation Fraction 
0.35 Earthworm Fraction 
0.05 Surface Soil Fraction 

Mean Concentrations 

Soil Vegetationa lnvertebrateb 

COPC 
Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 

OwW Ow‘U 
Semivolatile Organic Compounds 

OWW Ow~g~dw) Ow/kg/day) OwWday) HQ HQ 

(1,4-Trichlorobenzene I 0.189 I 0.189 I 0.189 1 169E-01 NA 
2-Methylnaphthalene 

NA NA NA 
0.189 0.001 ~ 2663 1 0.019786032 I 

1 

I 
1.53F-02 -.--- 10 100 1.lj3E-fK3 1 1 5RFet-u 

Benzo(a)anthracene 0.0847 0.00056749 0.0021175 
Benzo(a)pyrene 00978 0.00065526 0.006691574 . . 1 1 

4.75E -03 10 100 4.7 
, 6 alF -.- .--03 10 

Benzo(b)fluoranthene 
100 6.8 

0.1206 0.00080802 n fKI7fwmR 1711 I n 33E-03 10 100 87 

-03 10 100 4.--- _. , . . . 
-03 10 100 2.mF-04 1 7 f 

-01 1.1 11 1.8’ 
Al 1.1 11 i nl 

L Benzo(glh,i)perylene 

Benzo(k)fluoranthene 

Bis(2-Ethylhexyl)phthalate 
Butylbenzylphthalate 
Carbazole 
Chrvsene 

-.------ -- -.-_. v.sw.s-” “.LLL 
0.0739 0.00049513 0.003612897 4.69E 
0.0415 0.00027805 0.002102681 2.66E 
0.5546 0.0183018 0.5546 2.08E 
0.3202 0.0105666 0.3202 1.20E 
0.2621 0.0136292 0.027438725 2.76E, 
o.rm7.5 nllnni 

Dib&zofuran 
Di-n-octyl phthalai te Fluoranthene 

-.--. .- W.V”“. 

I 
I -...- 

0.19 '1 0.006303 0.0191 1 1 7QF. 

I 0.634 0.634 0.634 0.174 0.0011658 
0.0027549 

Indeno(l,2$cd)pyrene 
Phenanthrene 
Pyrene 
PkicideslPCBs 

t4.4’-DDD 

0.0718 l 00OU .- -.--- 
I --- .- 

0.8s II 1 o.clcl59697 1 0.021694068 .- .--- 1 4 97F .._._ 
0.1349 1 0.00090383 1 0.00248216 I 

4;4’-DDE 1 0.0356 1 0000356 1 0.11748 3.85E-02 
0.67184 

1 1 0.0028 0.028 
1 

1.37E+0l 0.3952 
1 

O.tXj3952 
1 12.30E-01 

1 1 
1 1 

1.37F+N-l ..- -- I 

0.0028 1 0.028 1 8.2OE+Ol 1 8.2 !OE+OO 
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FOOD CHAIN MODELING CALCULATION 
AMERICAN ROBIN -AVERAGE CONCENTRATION 

SITE IISWMU 41 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

American Robin 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

I 

0.0773000 kg 
0.0690000 kg/day 
0.0000000 L/day 
0.0690000 kg/day 

0.6 Vegetation Fraction 
0.35 Earthworm Fraction 
0.05 Surface Soil Fraction 

I 
L_ 

I Concentration Concentration Concentration I-- I I Dose I NOAEL I LOAEL I I 

Mean Contientrations 

I 

COPC 
A d~-nnT 
7,7-YY I 

A m..lnr- I?60 

II I c 

I Soil I Veaetation’ I lnvertebrateb I I I I 
NOAEL LOAEL __..__. _ _.__. -.. 

I OwW I 

- _.... 
OWL) Owh3) (mglkglday) 1 (mg/kg/day) 1 (mglkglday) 1 I-IQ HQ 

I n xxi 
“.VVV 

I nnnsqg -.---_ 0.22173 8,87F-n3 I nnnm I n n7n I 3 17F+nl I-“& , “.““LY , Y.YL” “...h.... 2 47F+nn -...--- 

0.0178 0.0021,, RR 0 1 lM3726 -.. .--. -- 3.9OL”L c-n3 . 1 0.18 1 1.8 1 2.17E-01 I 2.17E-02 

0.0091 0.000027846 0.0091 L .--- -- 
3 7RFdM . ., . ..I rn ,.” I naz I IQ I c QQE-na I 4 ¶a1FA? 

, -.-- , n-0088 0.0004312 0.0088 3.37E-03 1 0.56 1 2. 
“.““&-“” ,.“.I- “Y 

25 6.02E-03 1.5OE-03 ---- I 

I .DO91 0.000027846 t 0.0091 3.26E-03 0.56 2.25 5.83E-03 1.45E-03 
I 7i mia n nnMllln4 I 00113 4.36E-03 2 20 2.18E-03 2.18E-04 

>33 4 2nF-nn 2.14 10.7 1.98E-03 3.92E-04 
in 7 1 71E-03 3.42E-04 

9E-01 1.49E-02 

l”Ul ‘Y, “.“, .” -.-. “...---...-. 

m-v, ,&#,“a, I= 0.0077 0.06001309 0.01;,, ..--- -- --. 
-- rk’ordane 0.0067 0.00001139 0.01072 3.65E-03 2.14 , ._.. , . . . 

Ifdrin K&w ,-. ._. . . . . .-ne 0.0128 0.00118016 0:0009216 1.49E-03 0.01 I 0.1 1 1.4 I 
M-his and lnorganics 

l,rn I 

ll,Ul I I I V. .” . ..----- -. . 

n 431 I nkm87f4 I 7114 

ICnnnbar t 
“.VL-” 

4434 

“,“~T”W. - 

5.49816 
9557.5 

.s..rr-. . ..- . 

Iron 19557.5 L--. .- 
Lead 834 32.4426 22 
Manaannsc3 123.3 6.165 6. .-.-. .--. .--- 
Mercurv I ._-.- 

0.21 T 0.13692 
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FOOD CHAIN MODELING CALCULATION 
AMERICAN ROBIN - AVERAGE CONCENTRATION 

SITE l/SWMU 41 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

American Robin 
(Conservative Inputs) 
Body Weight 0.0773000 kg 
Food Ingestion Rate 0.0690000 kg/day 0.6 Vegetation Fraction ‘5 
Water Ingestion Rate 0.0000000 L/day 0.35 Earthworm’Fraction $ 

Soil Ingestion Rate 
.,? A 

0.0690000 kg/day 
‘. 

0.05 Surface Soil Fraction j .-LW i :_ 
.z 
.L 
,r’ 

Mean Concentrations :$ 

Soil Vegetationa lnvertebrateb 
h 

Concentration Concentration Concentration Dose 
.: 

NOAEL LOAEL NOAEL LOAEL 
COPC OWW OWL) @Wb) hYiWday) @r@kgktay) (mg/kg/day) HQ 
Nickel 8.23 

HQ .” 
0.14814 8.71557 3.17E+OO 77.4 107 4.10E-02 296E-02 

Selenium 0.288 0.193536 0.28368 2.05E-01 
Silver 

0.4 0.8 5.13E-01 2.56E-01 
0.6 0.048 0.6 2.40E-01 NA NA NA NA 

Vanadium 12.1 0.01331 0.4719 6.95E-01 
Zinc 

11.4 114 6.09E-02 6.09E-03 
177 64.782 566.577 2.20E+02 14.5 131 1.51 E+Ol 1.68E+OO 

a = Value calculated by multiplying the plant BAF by the surface soil concentration. 
b = Value calculated by multiplying the invertebrate BAF by the surface soil concentration. 
NA = NOAEULOAEL not available 



FOOD CHAIN MODELING CALCULATION 
AMERICAN ROBIN - MAXIMUM CONCENTRATION 

SITE IISWMU 41 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

American Robin’ 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.0773000 kg 
0.0690000 kg/day 
0.0000000 Uday 
0.0690000 kg/day 

0.6 Vegetation Fraction 
0.35 Earthworm Fraction 
0.05 Surface Soil Fraction 

Maximum Concentrations 

Soil Vegetationa lnvertebrateb 
Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 

COPC OWW (m@) OWW (mglkglday) (mgn<glday) (mglkglday) I-IQ HQ 

Semivolatlle Organic Compounds 
1,2,4-Trichlorobe--“^ I n -IA I n -IA I t-l IA I I 35E-n4 1 , ..----“I , NA a.- I 

I 
NA m., . I NA 1 NA . . . . il ILGI I= I V. I-r I V. 17 I . . . . I 

I-..- P-MethylnaphtharPnc I n IQ V. ISJ ’ """0871 v.vy 1 0.01360944 1 1.05E-02 1 10 100 1 1.05E-03 1 1.-w- - . n!iF-M 
1.. I And-9 I A r-n- a-b-. I 4 r7c n* 

Benzo(a)ahthracene 0.28 An-we I 0.OOlUlO n r&r+7 V.UVI I 4 #z7r -- ’ I .a, r-w 10 -1 uv l.Dllz-u3 I .i), c-w 

Benzo(a)pyrene 0.31 0.002077 0.02121051 2.16E-02 10 100 2.16E-03 2.16E-04 

Benzo(b)fluoranthene 0.51 0.003417 0.03256146 3.48E-“’ -“L in WV 9nn .“V R ARF-04 3.48E-04 -w.-- -- -. 

Benzo(g,h,i)peryler’ Ic: I n 34 “.G I n nnddn7 V.“” 17”s n t-M n7m3RSI V.” .““W”V” 1 33F . .,---02 10 100 1.33E-03 1.-v- - . !nE-04 
-^ Benzo(k)Ruoranther~r: I ‘1.16 u 0.001072 0.00810672 l.O2E-02 IO 100 l.O2E-03 l.O2E-04 

Bis(2-Ethylhexyl)phthalate L.- EiR n 1A48 -. .- .- 5.6 -.- 2.1 oE+nn 
I-- ""I 

11 . . . I 11 1.91 E+OO 1.91 E-01 ..-.- -_ 

Butylbenzylphthalate 2 0.066 2 7.49E-01 1 1.1 I i 1 6.81E-01 I 6.81E-02 

Carbazole 0.49 0.02548 0.05129712 5.15E-“’ ’ 4n rnn I 5 1 FiF-IIR I 5 IFiE-04 

Chrvsene n a’) n nn334 4 n nil55 1 QFiF 

.-“L .“Y “. .“_ .w- -. .-- - . 

I 
“.daJ , “.““LLI I I Y.“. .“” . .,-i-o2 6 100 1.95E-03 1.95E-04 
n-3 I nnncrn I nn9 1.87E-02 NA NA NA NA 

5.71 E+nn 11 11 5 lQF+OO !%lQE-01 ;:; 
V.“““” “,“L 

6.4 6.4 I ~~ -vv . . . 
().OOgg7479 1 ;.35E-n’, t 

I . . _.._ - -- _..-- -~ 

0.63 0.004221 _ -.--2-v- 
in 

I” 
I 
I 

Inn .“” I 3 R!iFJY4 I .? .?!E- “.“-a WV -.--- 

I 
n aa V.&&l , n nnd ki4 “.““I”71 1 “.“.“-““a3 n m ca7cm 1 1.71E-02 1 10 I 100 I 1.7lE-03 I 1.7lE-C. 
n aI-3 I n nmma I nnn&?xl7 I 1 fU+F WJ I “.““,L,Y , “.““-T”L”IL I ..r---uL 1 4n 

;; 
I Inn v. 1J , I”” I 4 ntx-n? I 1 nf?F-M 

I I .““L-“Y I . .““_ ” . 
0.51 1 0.003417 1 (I.009384 1 2.75~~02 1 100 1 2.75E-03 1 2.75E-04 

I 0.18 1 0.0018 1 0.594 I 1.95E-01 I 0.0028 I 0.028 1 6.95E+Ol 1 695E+OO 
4.2 I 0.042 I 7.14 1 244E+OO 1 0.0028 1 0.028 1 8.72E+02 1 872E+O1 _ 

-. . ,----- 
Dibenzofuran 
Di-n-octyl phthalate 
Fluoranthene 
Indeno(l,2,3cd)pyrene 
Phenanthrene 
Pyrene 

PesticideslPCBs 
4,4’-DDD 
4,4-DDE 
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FOOD CHAIN MODELING CALCULATION 
AMERICAN ROBIN - MAXIMUM CONCENTRATION 

SITE 1lSWMU 41 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

American Robln 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.0773000 kg 
0.0690000 kg/day 
0.0000000 L/day 
0.0690000 kg/day 

0.6 
q.35 
0.05 

Vegetation Fraction 
Earthworm Fraction 
Surface Soil Fraction 

Maximum Concentrations 
-i; 
iI” 

I I Soil 1 Vegetationa 1 lnvertebrateb 1 I I I I I 
2 .~ 
.& 

I 1 Concentration I Concentration I Concentration 1 Dose I NOAEL I LOAEL I NOAEL I LOAEL I 
1 (msn<s) 1 (m@) 1 (mg/kg) I (yeEy;;)l OWWday)l Ongkglday)I HQ HQ 

4.4 0.044 2.508 I . 1 0.0028 1 I ---~ I 0.028 1 3.56E+02 -.--- _._ 3.66E+Ol 

I 0.08 1 0.0096 1 0.53336 I I 1.75E-01 I 0.18 --.- I ia -.- I sI7 _. .‘4E-01 9.74E-02 
0.042 0.00012852 0.042 1 1.51E-02 0.56 1.8 2.69E-02 8.37E-03 
0.033 0.001617 0,033 I171 ! 0.56 2.25 2.26E-02 5.62E-03 
0.45 ofxM377 n delta-BHC 

gamma-BHC (Lindane) -...-- .._, I I 
Alpha-Chlorda I I -.--- 
Gamma-Chlordane 1 0.0081 1 0.00001377 1 0.01296 1 4.42E 
Endrin Ketone 

.--- . EE - -.--- -- 
I -. .- -.-- .-. . J.45 1.61E-01 0.56 2.25 2.88G01 7.17E-02 

J.75 0.04056 0.75 2.9OE-01 2 20 1.45G01 1.45E-02 
ne I 0.018 0.0000306 0.0288 9.82503 2.14 10.7 4.59E-03 9.18E-04 

i-03 2.14 10.7 2.06E-03 4.13E-04 
, 1 ‘0.012 1 00011064 1 0.000864 1 1.4OE-03 0.01 0.1 1 ME-01 1.4OE-02 

anics 

COPC 
4,4’-DDT 
Aroclor-1260 

alpha-BHC 
beta-BHC 

-__.-- Metals atid Inorgi 
~Aluminum 
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Amehcan Robin Amehcan Robin 
(Conservative Inputs) (Conservative Inputs) 
Body Weight Body Weight 
Food Ingestion Rate Food Ingestion Rate 
Water Ingestion Rate Water Ingestion Rate 
Soil Ingestion Rate Soil Ingestion Rate 

FOOD CHAIN MODELING CALCULATION 
AMERICAN ROBIN - MAXIMUM CONCENTRATION 

SITE IISWMU 41 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

0.0773000 kg 
0.0690000 kg/day 
0.0000000 L/day 
0.0690000 kglday 

0.6 Vegetation Fraction / 

0.35 Earthworm Fraction 
0.05 Surface Soil Fraction 

Maximum Concentrations 

Soil Vegetationa lnvertebrateb 
Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 

COPC OwW O-WL) W@W (mgIkg/day) (mglkglday) (mglkglday) HQ HQ 
Nickel 47.8 0.8604 50.6202 1.84E+Ol 77.4 107 2.38E-01 1.72E-01 
Selenium’ 1.1 0.7392 1.0835 7.83E-01 0.4 0.8 1 ME+00 9.79E-01 
Silver 2.4 0.192 2.4 9.60E-01 NA NA NA NA 
Vanadium 47.4 0.05214 1.8486 2.72E+OO 11.4 114 2.39E-01 2.39E-02 
Zinc 497 181.902 1590.897 6.17E+02 14.5 131 4.25E+Ol 4.71 E+OO 

a = Value calculated by multiplying the plant BAF by the surface soil concentration. 
b = Value calculated by multiplying the invertebrate BAF by the surface soil concentration. 
NA = NOAELILOAEL not available 



FOOD CHAIN MODELING CALCULATIC 
SHORT-TAILED SHREW - AVERAGE CONCENTRATION 

SITE l/SWMU 41 
MCRD wwis ISLAND, SOUTH CAROLINA 

0.0097300 kg 
0.0052000 kg/day 
0~0000000 L/day 
0.0005200 kg/day 

0.9 Earthworm Fraction 

0.1 Surface Soil Fraction 

Short-Tailed Shrew 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

Mean Concentrationa 

Soil Invertebratea 
Concentration Concentration Dose NOAEL LOAEL NOAEL LCIAEL 

ICOPC 1 OwW 1 
..-. .-- --- . . 

@W&t) 
Semivolatilq Organic Cfi-nn-n~* 

HQ HQ 

II .2,4-Trichlorobenzene 
-“...r”“..w” 

I 0.189 I O.iSS 1 9.19E-02 1 NA I NA I NA I NA 1 
9 1 0.019786032 1 l.O5E-02 I 1 in 2-Methylnaphthalene 

Benzo(a)anthracetie 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzofo.h.i)oervlene 

0.18 .._. - _- ..-_ 
0.0847 0.0021175 1.47E-03 1 10 1.47E-03 1.4; 
0.0978 0.006691574 3.74E-03 1 10 3.74E-03 3 7, 

0.1206 0.007699828 4.35E-03 I 10 4.3sF-02 A 

0.0739 0.003612897 2.13E-03 1 in 
I I 

. 
.” 

0.0415 I 0.002102681 i 1.23E-03 I 
I 

1 I Ifl 143’ 
I I I" 

I 
I 

18.3 I 183 . . 
2 1.56E-01 159 1590 9.79E-rrr J. 
8725 1.46E-02 1.3 2.6 1.12E-02 

1 1 
5.61E--- 

ne 0.0975 0.0034125 2.16E-03 13 76 

Dibenzofuran 

Di-n-octyl phthalate 
Fluoranthene 
Indeno(i,2,3cd)py 
Phenanthrene 

I I 

0.191 1 0.0191 1 l.O2E-02 I --- 
I . ..” 

an I 1.X . ..- - -. “.. 
-01 18.3 183 1.68E-02 1 .G 

2 1 2.25E-03 1.3 2.6 
1 

1.73E-03 
1 

8.67E-_ 
rrene 0.0718 0.006021938 1 3.28E-03 1.3 7R 3 *3c-na 1 ‘)RE-03 

----- -- , ” 
I 0.634 0.634 I 3.08E. 

0.174 0.00275494: 

I I 
I 1 0.021694068 I 1.52E-02 I ..- i 13 : 

~ --- -- I I ----- 0.891 --7 -- ..” 2.6 
I ^ *^-^ I . I ----_--_- . I 1 

1.17E-02 
1 5.84E-03 -.- 

I 1.3 I 2.6 I 147F-n3 I 7 - 1 Pyrene 
PesticideslPCBs 

I U.‘IWY I U.UUZ48216 1 l.WE-0: 

4,4’-DDD 1 0.0356 1 0.11748 1 5.67E-02 I 0.8 -.- I A . I 7 naLn3 1 i 

4,4-DDE 
* .“Yb-“L 

1 1 

I I 
42E-02 I .-I 

0.395: 2 0.67184 1 3.25E-01 1 0.8 I 4 1 4.07E-01 1 8.1 3E-02 
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FOOD CHAIN MODELING CALCULATION 

SHORT-TAILED SHREW - AVERAGE CONCENTRATION 
SITE IlSWMU 41 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Short-Tailed Shrew 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.0097300 kg 
0.0052000 kg/day 0.9 Earthworm Fraction 

0.0000000 Uday 
0.0005200 kg/day 0.1 Surface Soil Fraction 

; 
Mean Concentrations / 

Soil Invertebratea 
Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 

COPC OWW OWW (mglkglday) (mgIkg/day) (mgkglday) HQ HQ 
4,4’-DDT 0.389 0.22173 1.09E-01 0.8 4 1.38E-01 2.72E-02 
Aroclor-1260 0.0178 0.1186728 5.72E-02 0.068 0.68 8.41 E-01 8.41 E-02 
alpha-BHC 0.0091 0.0091 4.43E-03 0.014 0.14 3.16E-01 3.16E-02 
beta-BHC 0.0088 0.0088 4.28E-03 0.4 2 l.O7E-02 2.14E-03 
delta-BHC 0.9091 0.0091 4.43E-03 0.014 0.14 3.16E-01 3.16G02 
gamma-BHC (Lindane) 0.0113 0.0113 5.50E-03 8 80 6.87E-04 6.87E-05 
Alpha-Chlordane . ’ 0.0077 0.01232 5.97G03 4.6 9.2 1.30E-03 6.49E-04 

Gamma-Chlordane 0.0067 0.01072 5.19E-03 4.6 9.2 1 .I 3E-03 564E-04 
Endrin Ketone 0.0128 0.0009216 5.12E-04 0.092 0.92 5.56E-03 556E-04 
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FOOD CHAIN MODELING CALCULATION 
SHORT-TAILED SHREW - AVERAGE CONCENTRATION 

SITE IISWMU 41 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Short-Tailed Shrew 

(Conservative Inputs) 
Body Weight 0.0097300 kg 
Food Ingestion Rate 0.0052000 kg/day 0.9 Earthworm Fraction 
Water Ingestion Rate 0.0000000 L/day 
Soil Ingestion Rate 0.0005200 kg/day 0.1 Surface Soil Fraction 

Mean Concentrations 

I I Soil 1 Invertebrate* 1 I I I I I 
Concentration 1 Concentration 1 Dose NOAEL LOAEL 1 NOAEL 1 LOAEL 1 

a = Value calculated by multiplying the invertebrate BAF by the surface soil concentration. 
NA = NOAEULOAEL not available 
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FOOD CHAIN MODELING CALCULATION 
SHORT-TAILED SHREW - MAXIMUM CONCENTRATION 

SITE IlSWMU 41 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Short-Tailed Shrew 

(Conservative Inputs) 
Body Weight 
‘Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.0097300 kg 
0.0052000 kg/day 
0.0000000 L/day 
0.0005200 kg/day 

0.9 Earthworm Fraction 

0.1 Surface SoilFraction 

Maximum Concentrations 

Soil Invertebratea 
Concentration Concentration Dose NOAEL LOAEL NOAEL ---- LOAEL 

(COPC I OWW I OwW 1 OwWW~~ WWkYday>~ OwWday)~ I-Q I HQ 1 
Semivolatile Organic Compounds 

II .2.4-Trichlorobenzene I 0.14 I 0.14 1 6.81E-02 1 NA I NA I NA I NA 1 \ 
2:Methylna 

I 

phthalene I 0.13 0.01360944 7.24E-03 1 1 I 10 t 
Benzo(a)?n+h~-~~~~ II 1.1 II auca KS I 0.28 0.007 4.861 
Benzo(a)f lyrene 0.31 0.02121051 1.191 
Benzo(b)fluorantl hene 0.51 0.03256146 
Benzo(g,h,i)perylene @E-O3 Benzo(k)fluoranthene 6.f 0.16 0.00810672 , 

I 
I 4.75E-03 -1 

I IO i 4.75E-03 
Bis(2-Ethylhexyl)phthalate 

1 4.: 
5.6 5.6 2.72E Butvlbenzvlohthalate 2 I . . .-. 2 9 7RFA-H 

159 I I R17&()3 1 

:-03 1 10 4.86E-03 1 4.81 
Z-02 1 10 1 .‘._ 

1 1.84E-02 1 10 1.84E-02 1 1.84G03 I 
0.21 1 0.01026669 1 6.06E-03 1 10 6.1 ME-04 

ICarbazole ’ 
Chrysene Dibenzofu 

Iran 
Di-n-octvl phthalate 

!Fluoranthene 

-. .- 
0.3: 

6.4 

I I ---- r5E-04 
i+oo I 18.3 I 183 1 1.49E-01 I 1.4! 3E-02 

VI 6.12E-04 
-= 32 l.O5E-02 

-- -_ 
‘*- 

Y.--L 33 I 
, ..-7E-02 1 60 I 

i&i , 2.82E-03 
1 1.78~~04 8.55E-05 

I 6.4 I 311F 3E-02 

I 0.2 0.02 1.0 

I # , -...- 
I 0.63 I 0.00997 

. -. 
i+oo 18.3 183 i.7w-01 I I .7( 

‘479 1 8.16E-03 1.3 2.6 6.; 
-. 

‘RF-03 1 3.14E-03 1 -.-- - . - - - - . _“I -__ 
0.23 0.01929033 l.O5E-02 1 1.3 I 2.6 I 8.08E-03 4.04E-03 

-.--- 

0.19 0.00462612 
I 

3.24E-03 1.3 I 2.6 2.49E .-. .03 I 1 1.25E-03 
0.51 0.009384 7.24E E-03 I 1.3 I 2.6 -.- I fi! , X7E-03 2.78E-03 

Indeno(l,2,3-cd)pyrene 
Phenanthrene 

Pyrene PesticideslPCBs 

4,4’-ODD I 0.18 I 0.594 1 2.87E-01 4,4’-DDE 1 0.8 I 4 3.58E-01 7.17E-02 4.2 7.14 1 
1 

1 3.46E+OO 1 
0.8 4 1 4.32E+OO 1 8.64E-01 
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FOOD CHAIN MODELING CALCULATION 
SHORT-TAILED SHREW - MAXIMUM CONCENTRATION 

SITE IISWMU 41 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Short-Tailed Shrew 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.0097300 kg 
0.0052000 kg/day 
0.0000000 L/day 
0.0005200 kglday 

0.9 Earthworm Fraction 

0.1 Surface Soil Fraction 

Maximum Concentrations 

I I Soil I Invertebratea I I I I I 1 
I Concentration I Concentration I Dose NOAEL I LOAEL I NOAEL I LOAEL I 

Metals and lnorganics 
Aluminum 
Antimony 
Arsenic 
Barium 

8610 456.33 2.66E+O2 I.93 19.3 1.38E+02 1.38E+Ol 
90.6 90.6 4.41 E+Ol 0.125 1.25 3.52E+O2 3.52E+Ol 
24.9 5.5776 2.82E+OO 0.126 1.26 2.23E+Ol 2.23E+OO 
178 178 1 866E+Ol I 5.1 I 51 I I 1.7OE+Ol 1 1.70EtOO 

I 0.51 I 0.51 1 2.48E-01 1 0.68 1 6.6 1 3.76E-01 1 3.76E-02 
!.OOE+OO 

..-... 
--_. .lium 5.4 41.6232 1 2.00EtOl 1 1 I 10 1 2.00E+Ol 1 : 
pepper 131 67.465 t 3.31EtOl i 11.7 I 15.14 I 2.83E+OO I 2.19E+OO 1 

n 147000 iii. 
. . .-- -.- .- -. t 
5586 694E+ol 694E+oo 

lnnd 2229.08 1.40E+02 1.40E+Ol 
84 2.68E-01 8.29E-02 

---- 
Manganese 752 40.608 1 2.36EtOl 1 88 I 21 
Mercury 1.1 1.8623 I 9.02E-01 I 0.015 I 0.025 I 6.01E+Ol 1 3.61 Et01 1 
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FOOD CHAIN MODELING CALCULATION 
SHORT-TAILED SHREW - MAXIMUM CONCENTRATION 

SITE l/SWMU 41 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Short-Tailed Shrew 
(Conservative Inputs) 
Body Weight 0.0097300 kg 
Food Ingestion Rate 0.0052000 kg/day 0.9 Earthworm Fraction 
Water Ingestion Rate 
Soil Ingestion Rate 

0.0000000 Uday 
0.0005200 kg/day 0.1 Surface Soil Fraction 

Maximum Concentrations 

Soil Invertebratea 
Concentration Concentration Dose NOAFI I OAFI NnAFl I AAct . _-. .-- w-w .-- . IV, \LL 

I (mcko) I tmgkg) ’ (;tgf;;) (mgkglday) (mg/kg/day) HQ 
b”“hL 

HQ I 

ISelenium 
1 ’ 47.8”. 1 ?- 50.6202 40 80 6.15E-01 3.08E-01 
I I 1.1 . . . I 1~1 . .D835 5.27E-01 0.2 0.33 264E+OO 1.60E+OO 

Silver 2.4 2.4 l.l7E+OO 1.8 18 6.48E-01 6.48E-02 
Vanadium 47.4 1.8486 l.l4E+OO 0.21 2.1 5.44E+OO 5&E-01 
Zinc 497 1590.897 7.68E+02 160 320 4.80E+OO 2.40E+OO 

a = Value calculated by multiplying the invertebrate BAF by the surface soil concentration. 
NA = NOAEULOAEL not available 

Paw g of 6 

$ 



FOOD CHAIN MODELING CALCULATION USING FILTERED WATER DATA 
RACCOON - AVERAGE CONCENTRATION 

SITE IBWMU 41 
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 
0.0390000 Uday 
0.8560000 kg/day 

0.906 Prey Fraction 

0.094 Sediment Fraction 

Mean Concentrations 

COPC 

Sediment Filtered Water Unfiltered Water Fish 
Concentration Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LO&L : ;: 

(mg/kg) (mg/L) (mg/L) (mglkg) (mg/kg/day) (mg/kg/day) (mglkglday) HQ HQ ,;j,.. :s 5.. 

7 lnorganics. 0.697143 0.001084375 0 0.001084375 0.014 0.125 1.25 l.l4E-01 l.l4E-02 
’ 

i? 
Antimony 
Barium 23.925 0.1885125 0.020325 0.75405 0.629 5.1 51 1.23E-01 1.23E-02 
Manganese 92.517857 0.029740825 0.0583375 11.09325313 4.023 88 284 4.57E-02 1.42E-02 : 
Zinc 44.985714 0.052959375 0.017825 2.489090625 1.391 160 320 8.69E-03 4.35E-03 

.Dose to raccoon = (filtered water x fish BCF + sediment ingestion + ingestion of unfiltered water)/body weight 
NA = NOAEULOAEL not available 



FOOD CHAIN MODELING CALCULATION USING FILTERED WATER DATA 
RACCOON - MAXIMUM CONCENTRATION 

SITE l/SWMU 41 

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 
0.0390000 Uday 
0.8560000 kg/day 

0.906 Prey Fraction . 

0.094 Sediment Fraction 

Dose to raccoon = (filtered water x fish BCF + sediment ingestion + ingestion of unfiltered water)/body weight 
NA = NOAEULOAEL not available 
ND = Not detected 



FOOD CHAIN MODELING CALCULATION USING FILTERED WATER DATA 
OSPREY - AVERAGE CONCENTRATION 

SITE l/SWMU 41 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Osprey 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

1.4860000 kg 
0.3120600 kg/day 
0.0000000 Uday 
0.0000000 kg/day 

1.0 Fish Fraction 

Mean Concentrations 

COPC 
Inorganics F 
Antimony 
Barium 
Manganese 
Zinc 

-+ 
Filtered Water Fish 
Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL Z?.‘. ._> *.:j 

(mg/L) (mglkg) (mglkglday) (mg/kg/day) (mg/kg/day) HQ HQ $5:;. i ,$. .e s I r> 1: -3. 
‘sLfi‘ 

.P 
a 

0.001084375 0.001084375 2.28E-04 NA TJA NA NA &? i* 1 .e 
0.1885125 0.75405 0.158 20.8 41.7 7.61 E-03 3.8OE-03 &. ( a@ 

0.029740625 11.09325313 2.329 977 9770 2.38E-03 2.38E-04 .a T> $ 

0.052959375 2.489090625 0.523 14.5 131 3.60E-02 3.99E-03 _(. .“. 

NA = NOAEULOAEL not available 



FOOD CHAIN MODELING CALCULATION USING FILTERED WATER DATA 

OSPREY - MAXIMUM CONCENTRATION 

SITE l/SWMU 41 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Osprey 
(Conservative Inputs) ’ 
Body Weight 1.4860000 kg 
Food Ingestion Rate 0.3120000 kg/day 1.0 Fish Fraction 
Water Ingestion Rate 0.0000000 L/day 

. Sediment Ingestion Rate 0.0000000 kg/day 

Maximum Concentrations 

Filtered Water Fish 
Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 

COPC (mg/L) (mg/kg) (mg/kg/day) (mglkglday) (mglkglday) HQ HQ 
lnorclanics 

Antimony 0.002075 0.002075 0.00043567 NA NA NA NA 
Barium 0.263 1.052 0.22087752 20.8 41.7 l.O6E-02 5.30E-03 
Manganese 0.0438 16.3374 3.43019435 977 9770 3.51E-03 3.51E-04 
Zinc 0.0964 4.5308 0.95128506 14.5 131 7 76F-03 

NA = NOAEULOAEL not available 



FOOD CHAIN MODELING CkLCULATlON USING FILTERED WATER DATA 
GREAT BLUE HERON -AVERAGE CONCENTRATION 

SITE l/SWMU 41 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

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 L/day 
0.0000000 kg/day 

1.0 Fish Fraction 

Mean Concentrations 

COPC 
lnorganics 
Antimony 
Barium 
Manganese 
Zinc 

Filtered Water Unfiltered Water Fish 
Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 

(mg/L) (mg/L) (mg/kg) (mglkglday) (mg/kg/day) (mglkglday) HQ HQ 

0.001084375 0 0.001084375 1.95E-04 NA NA NA NA 
0.1885125 0.020325 0.75405 0.136 20.8 41.7 6.56E-03’ 3.27E-03 

0.029740625 0.0583375 11.09325313 1.998 977 9770 2.04E-03 2.04E-04 
0.052959375 0.017825 2.489090625 0.448 14.5 131 3.09E-02 3.42E-03 

Dose to heron = (filtered water x fish BCF + ingestion of unfiltered water)/body weight 
NA = NOAEULOAEL not available 



FOOD CHAIN MODELING CALCULATION USING FiLTERED WATER DATA 
GREAT BLUE HERON - MAXIMUM CONCENTRATION 

SITE IISWMU 41 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

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 
.O.OOOOOOO kg/day 

\ 

1.0 Fish Fraction 

Maximum Concentrations 
Filtered Water Unfiltered Water Fish 
Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 

(mg/kg) (mg/kg/day) (mg/kg/day) (mglkglday) COPC ( g g m Ik ) ( ) mg/L HQ. HQ 
lnorganics 

” Antimony 0.002075 0 0.002075 0;0003733 NA NA NA NA 
Barium 0.263 0.020325 1.052 0.18998564 20.8 41.7 9.13E-03 4.56E-03 
Manganese .0.0438 0.0583375 16.3374 2.94121328 977 9770 3.01 E-03 3.01 E-04 
Zinc 0.0964 0.017825 4.5308 0.81573656 14.5 131 5.63G02 6.23E-03 

Dose to heron = (filtered water x fish BCF + ingestion of unfiltered water)/body weight 
NA = NOAEULOAEL not available 



Raccoon 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sed Ingestion Rate 

FOOD CHAIN MODELING CALCULATION USING FILTERED WATER DATA 
RACCOON - AVERAGE CONCENTRATION 

SITE l/SWMU 41 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

3.9900000 kg 
0.8560000 kg/day 
0.0390000 Uday 
0.8560000 kg/day 

0.906’ Prey Fraction 

0.094 Sediment Fraction 

IManaanese 

Dose to raccoon = (filtered water x fish BCF + sediment ingestion + ingestion of unfiltered water)/body weight 
NA = NOAEULOAEL not available 
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FOOD CHAIN MODELING CALCULATION USING FILTERED WATER DATA 
RACCOON - MAXIMUM CONCENTRATION 

SITE l/SWMU 41 
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 
0.0390000 Uday 
0.8560000 kg/day 

0.906 Prey Fraction 

0.094 Sediment Fraction 

Maximum Concentrations 

I- I Sediment 1 Filtered Water 1 Unfiltered Water 1 Fish I I I I I I 
I I Concentration I Concentration I Concentration I Concentration I Dose I NOAEL I LOAEL I NOAEL I LOAEL I 
COPC 1 OwW 1 (mg/L) I (mg/L) 1 (mglkg) 1 (mglkg/day)l (mg/kglday)I (rngkg/day)I Hd- I HC 1 
Inorganic cs ,_. 
Antimom ..-.. I 1.3 1 .o.o07n75 _--. - I n 

0.03715 
I nnn7n75 -.-P-Y. - In n7mi1nmI -.----.--- n 175 -. *-v I 175 1 7 13FAl -..---. I 7 13F-07 -..-- -- 1 

Bark... iml RA 5 -I.- I n -.263 1.052 1.9895681 5.1 ‘i:- 3.90E-01 3.90E-02 
,!. Manganese 190 0.0438 0.124 16.3374 7.00833029 88 284 7:96E-02 2.47E-02 

Zinc 124 0.0964 0.051025 415308 3.38178558 160 320 2.llE-02 l.O6E-02 

Dose to raccoon = (filtered water x fish BCF + sediment ingestion + ingestion of unfiltered water)/body weight 
NA = NOAEULOAEL not available 
ND = Not detected 



or&r 01 02 03 04 

aoc SITE 41 SITE 41 SITE 41 SITE 41 
labomtofy RECRA LABN RECRA LABN RECRA LABN RECRA IABN 

sile SnE 41 SITE 41 SITE 41 SITE 41 
location PAMI-SS-01 PAMl-SS-02 PAIM-SS-03 PAi-41-SW4 
matrix ss ss ss ss 
nsample PAMI-SS-Ol-01 PAMI-SS-02-01 PAI-Il-BS-03-01 PAI-ll-SW4-01 
sample PA141SB-Wl-O1 PAI+-SS-OO2-01 PAI-41-SSGO3-Cl PAI-ll-SS-OO4-C1 
sacode NORMAL NORMAL NORMAL NORMAL 
t%%th 0 0 0 0 
bottom-dep 1 1 1 1 
sample-dat 0%Jun-88 03-JUfl-88 01.Jun-88 0%Jun-88 
cto proj 020 020 020 020 
8Olt c-01 c-02 C-03 c-04 . , . . . . . . . . 

:ount 

I 43 I 34 1 18OU I 85 U 
65 12 1 18OU 85 U 

. . . . 
I 3240 I 3130 I 5630 I 6790 I 

. ..,-..- 
Pesticides/fQ8s (ug/kg) 

4.4-DDE 
4,4’-DDT 

Inorg8nlce (rwkfil 

I 6.3 I 0.69 
151 796 

0.51 0.13 1.1 0.13 u I 

I 1820 I 1840 1830 384 -I 
IM 9.8 4.8 13.4 5.1 I 0.51 I 036 A3 n5A I 

26.4 
292 
?I .8 
0.05 

i? 
I 

1170 .-.- 205 2.4 

!3 1.1 073 

I 158 I 27.8 1 

A 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

4 
4 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

from p4lp-sam.dbf 
from p4Ip-res.dbf 
from p4lp-res.XlS 
from p:\ 





TECHNICAL MEMORANDUM NUMBER 1 

/ DETERMlNATlON OF TYPICAL FAClLlTY PESTlClDE CONCENTRATIONS 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

INTRODUCTlON 

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 SVVMUs). In addition, insecticides would mostly be used in 

recreational, training, and work areas (picnic grounds, parks, etc.) near stagnant water. 

At sites/SVWlUs where pesticides can be present from both disposal and insect control, an approach is 

needed to di&nguish 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 

TAUTCL 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. 

Regional 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 PARRlS ISLAND 

Soil and sediment samples were collected at 8 sites at MCRD Parris Island in 1996. Additionally, two soil 

’ samples were wllected 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 



(Sites 5, 14, 15, and 21 and the picnic area near Site 1) are considered for use as local background (for 

pesticides). ,,,“b ._ 

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 p&&ides, DDT was detected in 6 of 9 samples with detected 

concentrations ranging from 1.8 uglkg to 70 J ugkg. 4,4’-DDD was detected in 1 of 9 samples, at a 

concentration of 160 ug/kg. 4,4’-DDE was detected in 6 of 9 samples with detected concqtrations 

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 FACILIM 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 
,/-_ 

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 identiied 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 facilii 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/SWMU-related contamination. 

_ ,... 

. 



TABLE 1 

SELECTION OF SAMPLE LOCATIONS FOR TYPICAL FACILITY PESTICIDE CONCENTRATIONS (1996 AND 1999 TESTING) 
MCRD PARIS ISLAND, SOUTH CAROLINA 

Site Discussion”’ Potential background 
constituents 

Picnic Area Near Site 1 Consists of a picnic area used by base personnel and guests of the facility. The picnic area Use for pesticides: 
is located along Malecon Drive approximately 300 feet southeast of Site 1. Historically, 
pesticides have been applied to the area for insect-control purposes. 

5 - Former Paint Shop Site disposal activities limited to solvents, fuels, and paints (metals). No evidence that Use for pesticides. 
Disposal Area pesticides would be disposed at this location. Site is adjacent to Beaufort River. 
8 - PCB spill Areas Insufficient data on site history to indicate.potential for waste disposal other than PCBs. Do not use. 
9 - Paint Waste Site activities limited to storage of solvents, fuels, and paints. No evidence of pesticide Do not use. 
Storage Area storage or disposal. Because the site was used for storage, other chemicals may have been 

stored here. 
12 - Jericho Island Site is being investigated under a RFVRI. Source of wastes not well defined at this time. Do not use. 
13 - Dredge Spoil Area Sediments were dredged from area near Marina. Fire training pit was also in the area. The Do not use. 

topography in the area has been altered. Samples were collected in the trench around 
sediments. 

14 - Storm Sewer Sediments near three storm sewers were evaluated, with samples collected from near the Use 2 of 3 areas for 
System motor pool discharge, the dry cleaner discharge, and the pest control discharge. The motor pesticides. 

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. 

15 - Potential PCB Oil sprayed roads near Elliott’s Beach. Site concern was PCBs. Use for pesticides. 
Area 
21 -Weapons Power Sediments near discharge point were evaluated because of potential concerns with sump Use for pesticides. 
Plant Oil/Water within power plant; Sump was later found to discharge to sanitary treatment plant. Trace 
Separator levels of fuels may have entered discharge point through oil/water separator. 

1. Background information obtained from the 1990 RCRA Facility Assessment. 



.-. 

, 1 1 1 , , , , , ! i t 



TABLE 3.2-Z. Summary Of COntamhIant conccnlrntions in sc&mcnts at EMAP sites in the ~rdinian Province 
in 1995. Number and % nrca (+ 95% C&S) OF stations with contaminnnt concentrations in CXCCS~ of corrc- 
spanding scditiant qmfity guidchc VdUCS dso arc given, [Actual biocffcct guidcfinc vaiucs~n~ incfudcd R( 
‘the ‘end of Appcndiccs C, D, and E for hydrocnrbons. PCBs nut! pcsticidcs, anti metals, respectively.] N.D. = . 
Not dctcctrrbic. 

Median Mtxtn Range ERA. lTBL excecrj,urc~ ER-M I PEL excec&inccs 
Contnminlmt Cone. Cont. (Min - Max) No. Sit& Q tip No. SICCS % Arcn ’ 

MCfUlS (pgig) z qg 

Antimony ND. 0.15 N.D. - 0.90 0 0 0 0 
Arsenic 2.98 4.65 N.D. - 22.29 18 32 t 15 0. 0 
Csdmlum 0.05 0.12 N.D. - 1.30 I lt 2 0 0 
Chromium 25.66 35.76 0.79 - 98.07 7 14 f II 0 -0 

Copper 2.54 6.80 0.52. - 35.41 I 3 2 6 0 0 
Lend 8.87 14.19 0.90 - 45.62 0 0 0’ 0 
hltpury 0.02 0.04 ND. - O.f9 2 Ii 2 0 0 
Nickel 3.75 8.10 0.50 - 40.30 12 23 a 12 0’ 0 
Silver 0.02 0.05 N.D. - 031 0 0 0 0 
Zinc 2S.74 42.95 5.83 - 156.73 I 4r 7 0 0 “..u-.,......,,-“-u~““.“.,-.---~-”---.- --C--.--,--.-..“-.-.u--.u..“u”.~ 
Pitlfs (ng/gj = P 
Aeenaphthcnc $- 0.36 1.44 NJ). - 53.20 I <I +<l 0 0 
Accnnphthylcnc 0.35 3.33 N.D. - 56.30 1 <I +<I 0 0 

. Ant hraccnc 0.50 5.19 N.D. - 142.40 1 <I ,t<l ‘O,O* .’ 
Bcnzo[ajanthracenc 1.30 19.t8 N.D. - 333.20 2 <I a<1 0 0 1 

Bcnzo[aJpyrene 1.75 27.33 N.D. - 685.90 1 <I *<l 0 0, 
chlyscno 1.85 26.92 ND. - 62O.SO I <I &<I 0 0 
Dihcnz~n,h]antbrwenc 0.30 3.86 X.D. - 71.40 1 cl *CL 0 0 
Fluorantbcnc 3.00 38.27 0.10 - 701.60 ’ I cl &<I 0 0 
Fluorcne 0.50 2.24 O.tO - 45.60 I cl *<I 0 0 
2-Methylnaphthalenc 0.75 I,74 0.10 - 12.00 0 0 .o 0 
Nophthiilcnc 2.90 5.92 1.10 - 39.90 0 0 0 0 
Phcnanthrcnc 

. 
1.15 8.13 _ 0.20 - 114.60 0 0 0 0 , 

Pytenc 3.45 80.37 0.30 - 3855.40 1 <i *cl I <I +<I 
Totnl PA& ’ 50.70 534.I8 9.10 -12307.90 2 4 2 7 0 0 --..- -r,,L.-.,-----,.~--.“. YMC -..-.- ~,.......“..L”“........“....--..9..”..~ 
PC& (n&!@ L W/k3 
Total PCBs 4.15 8.27 2.22 - 80.88 5 11 * 11 0 0 -“.......~..w..----e.e- --.“.a.,- -.---- -.LI...mr.-“.-““-..-. 
Pesticides (q/g) a #q&a 
Chlordanc b 0.12 0.26 ND. - 3.52 1 <I *<I 0 0 
4A’-DDD @.p’-DDD) 0.03 3.30 ND. - SO.91 13 11 it. 8 5 ‘6t u 
4&‘-DDE (p,p’-DDE) 0.07 1.62 hl.D. - 34.16 10 63 4 2 Ii 2 
4,4’-DDT (p,p’-DDT) N.D. 1.64 N.D. - 35.0’1 10 8% 8 6 323 
Dic!dcin N.D. 1.38 ND. - 38.53 I I g*: .s 3f.3 
Liu&ncc N.D. 1.20 N.D. - 3052 I’S I2 4 9 10 42 4 
Total DDT ’ 0.34 II.06 ND. - 213.17 22 27 2 I2 4 2f 2 

%rhcut fklylmc d tilt $x DOD. DDE. and DDT congcners 
halpin-, gllmma-, ald oxychlordin?c ’ h’otc Thai ERM/P& ex&ance.q am includcd’in COWS ef 
’ gamma BHC (or HCH) ER-UlELeatCCedanecs. 
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P- REPRESENTATIVE RECEPTORS 

One method recommended by EPA (1997) for assessing the potential risks of environmental contaminants is to 

compare toxic doses of contaminants to doses predicted for representative receptors. The predicted doses are 

derived through food chain modeling. The species used in food chain modeling are representative of other 

species within the same trophic group or guild and also represent the groups. of organisms specified in the 

assessment endpoints. Information on life history and exposure factors (diet, average body weight, food 

ingestion rate, home range) for each representative species is collected for use in ecological risk assessments. 

Great Blue Heron versus Green Heron in Food Chain Modelinq 

Great Blue Heron 

The great blue heron has been used in ecological risk assessments at MCRD Parris Island to represent 

piscivorous (fish eating) avian receptors. This wading bird forages primarily in marshes and along gently sloping 

shorelines, particularly where small fish are plentiful in shallow areas. Fish are the preferred prey, commonly 

comprising about 90 to 98 percent of the diet, and are usually less than 25 cm in length. This species is one of 

several for which exposure factors are contained in EPA’s (1993) Wildlife Exposures Factors Handbook. Body 

weights for the great blue heron (and other species) are variable, depending on factors such as age, sex, health, 

available food resources, etc. The body weight used to represent great blue herons at MCRD Parris Island 

(Table F-3) is based on the weights of both sexes in eastern North America (EPA, 1993). The estimated food 

ingestion rate for the great blue heron is 0.18 grams of food per gram of body weight per day (g/g bw/day), and 

was derived by EPA (1993) using Kushlan’s (1978) allometric equation for daily food ingestion rate by herons: 

log If = 0.966 (log BW) - 0.64 

where If = food ingestion rate (g fresh weight/bird/day) 

BW = body weight (g) 

Based on the above equation, a great blue heron with a body weight of 2229 g would ingest 393 g food per day, 

which equates to 0.18 g/g bw/day (Table F-3). 

The home range of birds (and many other species) is highly variable, depending largely on the quality of 

available habitat. The Wildlife Exposures Factors Handbook does not provide home range data for the great 

blue heron, but it does provide data from several studies where the distance that great blue herons travel from 

the nest or roosting area to foraging areas was measured. There is no single foraging distance that can be 

considered to represent all great blue herons, since they will forage in water bodies adjacent to their nest when 

food resources are adequate, but have been known to travel as far as 34.1 km (21 miles) to forage (EPA, 1993). 
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Among studies cited in the Wildlife Exposures Factors Handbook, the study nearest MCRD Parris Island was 

coastal North Carolina, where the average distance traveled to foraging areas by great blue herons was 7 to 8 
,/---. 

km (4.3 to 5 miles). Values of 2 to 8 km (1.3 to 5 miles) encompass most of the foraging distances in studies 

summarized in the Wildlife Exposures Factors Handbook. 

Green Heron 

Other wading birds such as the little blue heron, snowy egret, tricolored heron, and green heron (all of which 

occur at MCRD Parris Island) could serve as representative piscivorous birds. All of these species are wading 

birds and have similar feeding habits. However, none of these species are included in the Wildlife Exposures 

Factors Handbook. The average body weight of the green heron is 212 g (Dunning, 1993). Using this body . 

weight and Kushlan’s (1978) equation for food ingestion rate by ,herons, -a green heron would ingest 40 g 

food/day, which equates to 0.19 g/g bw/day (Table F-3). Based on average body weights from Dunning (1993) 

and Kushlan’s (1978) equation, the estimated food ingestion rates for the little blue heron, snowy egret, and 

tricolored heron would also be 0.19 g/g bw/day. 

Home range data for the green heron was not located. Peters (1983) used data from several studies to develop 

the following formula for the relationship of body size to home range for birds that prey upon animals: 

home range (km*) = 8.3 Wls3’ 

where W = body mass (kg) 

Using this formula and a body weight of 212 g, the estimated home range for a green heron would be 0.99 km* 

(245 acres). Using ,the same formula, the estimated home range for a great blue heron, with a body weight of 

2229 g would be 24.9 km2 (6150 acres). 

Conclusions Regarding Great Blue Heron versus Green Heron in Food Chain Modeling 

The ingested dose varies directly with the food ingestion rate. Since the food ingestion rate is 0.18 g/g bw/day for 

the great blue heron and 0.19 g/g bw/day for the green heron, the food chain HQ for the green heron would be 

approximately 6 percent greater than the food chain HQ value for the great blue heron (0.19/0.18 = 1.06). 

Comparisons of these two species’ home ranges are very uncertain. However, the green heron’s home range 

would usually be less than that of the great blue heron, since the green heron is a much smaller bird. 
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TABLE F-3 

COMPARISON OF EXPOSURE PARAMETERS FOR REPRESEi’iTATIVE ECOLOGICAL RECEPTORS 
GREAT BLUE HERON VERSUS GREEN HERON 

Receptor Representative Body Weight Food Assumed Diet for Home Range’ 
Group (grams) Ingestion Exposure 

(s/g body Assessment’ 
weight/day) 

Great Blue Heron Piscivorous Bird 2229’ 0.18’& 100% fish 1.3 to 5 miles4 
(Ardea herodias) soil, sediment: none3 6,150 acres5 
Green Heron Piscivorous Bird 212b O.lgL 100% fish 245 acres3 
(Butorides striatus) soil, sediment: none3 

EPA (1993) 
Estimated using Kushlan’s (1978) equation for food ingestion rate of herons 
Sample and Suter (1994) 
Foraging radius (home range acreage not available in EPA, 1993) 
Home range estimated using allometric equation from Peters (1983) 
Dunning (1993) 
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TABLE F-4 

COPC REFINEMENT 
SURFACE WATER - SITE 1 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Analyte 
Frequency Range of Location of EPA Maximum Average # Samples Range of Retained as 

of Detection Maximum Average Region IV Haxerd Hazard Exceeding DetectIon Background COPC In 
Detection Yinfmuml M&ximum Concentration Concentretfon ESV Quotiant Quotient ESV Umlts Concentration’ Surface Watery 

B Organic6 (8fgfLI 
e 1 112 1 7 1 7 1 PAI-OI-SW-09-00 1 4.0 1 NA 1 NA 1 NA 1 NA i 2 I &to<5 I No* I lAceton 

Samlvolatlle Organlcc b&L) 
2-Methytnaphthalene I 118 I 10 I 10 I PAM~-SW-O~-OO 
Bis(2ethylhexyl)phthalat~~~~ 318 I 14 I 56 I PAI-~~-SW-OMO 

SW-1 o-00 Chrysene 

nika..m.‘l,v.3~ hen01 

Antimony 

5.8 NA NA NA NA IO - 11.5 <5 to <lo No* 

14.8 NA NA NA NA IO-115 45.0 No’ 

0.1 NA NA NA NA 0.12-0.24 <0.12to<5 No* l/8 0.1 0.1 PAIQI-m 

II3 10 10 PAlol-Sw-O3-Otl I 5.8 1 NA 1 NA 1 NA 1 NA 1 lo-II.5 1 <6toclo I Noah ?I8 110 110 PAM1 -SW-O300 1 38.2 1 11.Q2 1 9.2 1 3.0 1 1 1 48-57 1 <I 0 to <52 Yesd I 

1 818 I 434 I 13435 PAI-Ol-SW-Ol-OO-AVG 1 3832.1 I NA 1 NA I NA I 
1 1/8 1 2.1 1 2.1 F 

Barium 
Cobalt. 

copper 

8l8 12.6 
2i8 1.76 

2l8 13.6 

Imn 
Lead 
Manganese 
Mercury 
Silver 
Vanadium 

Zinc 

8l8 
2i8 

,6l8 
2lB 
l/s 
2B 

6i6 

NA 
‘AM-SW-OMO-F-AVG 1.1 F 1 NA 1 NA 1 NA I NA 

283 1 PAI-OISW-12-90-F 120.3UF. 188.5 Fj NA I NA I NA I NA 
2.9 1 PAl-Ol-SW-lo-00 1 0.8 1 NA 1 NA 1 NA 1 NA 

82.95 1 PAI-01-SW -Ol-OO-AVG 1 11.4 1 2.9 1 21~7 1 3.9 1 2 
1 PAIQl-SW-IO-00 1 3404.6 I NA 1 NA I NA I NA 175 

20.9 77.5 
21.65 124 
0.09 0.12 
0.89 0.89 
24.2 38.1 

7.3 96.4 

PAI-01 SW-01 -O&AVG 1 14.7 1 8.5 
PAM1 -SW-l O-00 1 58.3 UF, 29.7 F 1 1 
PAM1 SW-1 O-00 I 0.06 I 0, 
PAI-OI-SW-1 l-00 1 0.39 1 0.23 1 
P‘&(,j-F”’ -- I- ’ n. .I. 

PAI-OI-SW-12-w-r l I /.a UI-, O&U I- I UD I 

262 - 309 3100 UF, ~22 to egg.4 F Yesd 
1.7-22 <1.7to<lQ,UF&F No&” 

0 38tJF,256F No” 
0.4 - 0.6 ~0.8 to ~3.7 UF & F No* 
1.4-Q 7UF, 13F Yes* 

0 2090 UF, 48 F Yesd 
9.12 1.7 2 I-17 <I lo<11 UF, 11 F Yes- 

NA NA NA NA 0 63UF, 18F Yes’ 
,025 4.8 2.40 2 0.1 -0.12 &.I to<O.2UF&F Yesdo 

1 0.8 - 0.7 ~0.8 to < 86 UFI F Yesd 
SW-l”* , (I.1 , IY~ , 3.871 ,YR , IV- , NA 0.5 - 4.1 18 UF, 16 F Yesd 

- . . _ ..--- - _-_..- -^A- . . aa- ,.a.- a c a3-v . . IItz e.- 

COPC E Contaminant of potential concern. 
ESV = Ecological screening value for saltwater 
Hazard quotient = chemical concentration + ESV 
NA = EPA Region IV ESV not available 
Note: lnorganlos were analyzed in filtered and unfiltered samples. Antimony, barium, manganese, and zinc were the only analytes detected in filtered surface water samples at Site I. 
F = Filtered, UF = Unfiltered 
1 For chemicals with at least one detection In background samples, the background value shown is twice the average concentration calculated using l/2 the detection limit in non-detected 

background samples. If the chemical was not detected in any background sample, the range of detection limits In background samples is shown. 
2 Based on site spedfit pH of 7.73. 

a This chemical does not biomagnify in the food chain. 
b No screening values were identified for this qhemlcal. 
c Maximum detected concentration is similar to background concentration 
d Potential rtsk to aquatkr organisms via direct toxlclty. 
e Although a U.S. EPA Region IV ESV is not avallable, measured oonoentratlons were less than alternate screening values provided in Section 7.8.4 of text. 
f Maximum concentration in unfiltered surface water was less than background value for unfiltered surface waler. Maximum concentration in filtered surface water exceeded the background value 

for filtered surface water, but the exoeedance was slight (263 ug/L vs 258 ufl). 
g Potential risk to aquatic and semi-aquatic receptors via the load chain. 

4/24/O 1 
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TABLEF-5 

COPC REFINEMENT 
SEDIMENT - SITE 1 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 1 OF 2 

Frequency Range of Location of EPA Maximum Average W Samples 
of Detection 

Range of Retalned as 
Maximum 

Mln. 1 Max. 
Average Region IV Haxard Hazard Exceeding Detection Background COPC In 

Analyte DetecthI Concentratton Concentration ESV Quotient Quotient ESV Limits Concentration’ 
Volatile Omanicr baka\ 

Sediment? 

Alpha-CNordane l/8 52 52 PAI-Ot-SD-OQ-01 8.3 0.59 104.0 18.6 1 1 

Gamma-Chlordane l/14 130 130 PAI- -SD-0901 12.0 0.5 3 260.0 24.0 

alpha-BHC 1114 2.7 2.7 PAI-OI-SD-02-01 3.0 NA NA NA 

-SD-02-01 I 2.9 1 0.32 1 6.6 9.1 1 ~amrna-EHC(Lindane) 1 l/l4 PAl-01 

1~ NA 1 0 24200 No* 

4 
NA 
NA 
1 

NA 

0.27 
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12 
28 

0.98 
0.28 
2.8 



TABLE F-5 

COPC REFINEMENT 
SEDIMENT - SlTE 1 

MCRD PARRIWSLAND, SOUTH CAROLINA 
PAGE 2 OF 2 

1 Fmquency 1 Rangeof 1 Location of I I EPA I Maximum I Average 1 t,Samples I Range of I 1 Retained as 

I I of 1 oetection 1 Maximum I Average I RegioniV I Hazard. I Hazard I ticeehng I Det&tion I Background I COPC in I 
Analyte Detection Min. Max. Concentrstion I Concentration I ES/ I Quotient 1 Quotient 1 ESV 1 Llmlts 1 Conoentratlon’ 1 Sedlrnant? 

Copper 13/14 6.5 96.3 PA I-01-SD-001 1 27.4 1 18.7 1 5.1 1 1.5 1 5 I 3.3 I 10 

Iron 14114 1930 24000 PAi-Ol-SD-02-02 1 13221 1 NA 1 NA 1 NA 1 

Tm~~- Yes* 1 

Lead 

Manganese 
Mercury 
Silver 

Thallium 
Vanadium 

NA 1 0 I 21500 I Yes= 
14114 6.6 194 PAis1sD-09-0 1 I 48.5 0 21 

f 

1 30.2 1 6.4 1 1.6 1 4 1 I I Yesam~- 
1 

14114 12.3 190 PAI- -SD-O13.AVG 1 92.5 1 NA 1 1 1 1 

---I 
NA NA NA 0 186 I No’” 

204 
! 

0.16 0.67 PAIQ1-SD-OS-O 1 t 0.126 1 0.13 1 6.2 1 0.97 1 2 1 0.07 -0.28 I 1 0.09 I Ye@ 
I 

2/14 
- 

0.36 2.4 PAI. 
Ol-SD-09-01 1 0.29 1 0.733 1 3.3 1 0.4 1 1 1 0.06-1.1 Yes” 

l/jr, 0.925 0.925 PAI-Ol-SD-O13-AVG 1 1 

I-<o.@to<l.9 1 

0.348 NA 1 tiA 1 NA 1 NA 1 0.38 -, 1.1 1 0.41 I No*O 

14114 4.3 50.65 PAI-OlSD-g13-AVG 0 I 50 1 ,Noh , I 27.3 1 NA 1 NA I- NA 1 NA 1 

IZInc 1 14114 1 10.5 .I 124 1 PAM-SD-09-01 1 45.0 1 124 1 1.0 1 0.4 1 0 1 0 I- 45 I Yes" I 

COPC = Contaminant of potential concern. 
ESV = Ecological screening value 
Hazard quotient = chemical concentration a ESV 
NA = EPA Region IV ESV not available 
Total organic &I&on (Tc%) in sediment SaiIIpiSS ranged fmm 0.8 to 4.3 percent. Grain size ranged from 0.1 to 0.5 per cent gravel, 58.2 to 87.3 per cent sand, 17.1 to 23.4 per cent silt, 
and 15.2 to 18.8 per cent clay. See Table 4-8 for TOC and grain size data in individual sediment samples. 
1 For chemicals with al least one detection, the background value shown Is twice the average concentration calculated using l/2 the detection limit in nondetected samples. if the chemical 

was not detected in any background sample; the range Of de&&n iimlts is shown. 
2 Benzo(a)pyrene used as a surrogate. 
3 Chlordane used as a surrogate. 
Note 1: Total PAH ooncentrationa were calculated as the sum of individual detected PAHs. Therefore, the range of non-detects is not applicable for total PAHs 
Note 2: indeno(l,2,3-cd)pyrene was the only PAH detected In background sediments; its background concentration is provided above. 
a This chemical does not blomagnify in the food chain. 
b No screening values were identnied for this chemical. 
c Potential risk to benthic receptorx via direct toxicity. 
d Potential risk to aquatic and semi-aquatic receptors via the food chain. 
e Maximum detected concentration is less than background ooncentratlon’. 
f Measured conoentratkms were less than alter?te screening values shown irl Table 7-18. 
g Infrequent detection. 
h Maximum detected ro’ncentration Is similar to backgmund conc&ation. 

4/24/O 1 
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TABLE F-S 

COPC REFINEMENT 
SURFACE SOIL - SITE 1 AND SWMU 41 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 1 OF 2 

1 Frequency 1 Range of 1 Location of I 1 EPA 1 Maxlmuml Average I# Sam&a 1 Ranae of 1 I Retainada* I 
Of Detection Maximum Average Region IV Hazard Ha&i Exceehng De&on Background COPC in 

Anrilyte Detection Min 1 Max Concentration Concentration ESV Quotient Quotlent ESV Limits Concentration’ Surface SofIr 
Volatile Organic8 (&kg) 
Acetone I 115 I 730 I 730 1 PAMI-ss-02-01 1 152.4 1 NA 1 NA 1 NA 1 NA 1 S-27 1 267 
Semivolatile Oreanics /U&II\ 

I Yes’ 1 

.5 1 NA 1 NA I NA 1 NA 1 340-630 1 c3Ao to <3!30 Yes” I 140 140 P;91-01-ss-07-01 I 189 

130 130 PAI-01.SS.07.01 1 t66.8 1 NA 1 NA 1 NA 1 NA 1 340-530 1 440 to 490 Yef? I 
18 280 PAM ll-ss-07-01 84.7 1002 2.8 0.8 6 21-22 <43 to Q70 Ye8 

1/14 I 20 I 310 I PAi-Ol-ss-07-01 97.9 100 3.1 0.98 6 21-22 CA3 to 470 Yesb 
I Wt4 I 10 I 610 1 PAMl-SS-07-01 120.6 1002 5.1 1.2 5 0 Yesb 
I 

<I 7 to c370 
-.. I 

~. 
I I 73.9 1OO* 2.1 0.7 4 34-81 <69 to ~370 YE2 

1 PAM-ss-07-01 1 41.6 too’ 1.6 0.4 1 8.6-l 8 <17to<370 Ye@ 
12-01 I 554.7 1O03 56.0 5.6 1 350-530 -&lo to <390 Yesb 

1,2,4 Trichiorobenzene 

FMethyinaphthaiene 
Benzo(a)anthrac&e 
Benzo(a)pyrene 

Benzd(b)fluoranthene 
- ____> 

1114 

1114 
12l14 
12 

Benzo(g,h,i)perylene 1 8l14 38 210 I PAM-SSO7-01 I 
Benziik)fiuoranthene 1 ii/IA 11 160 
Bis(2-Ethylhexyi) phthaiate 4/14 60 5600 1 PAi-Ol-SS- 
Butyibenzyl phthalate 1114 2000 2000 1 PAiOl-SS-12-01 1 320.2 1 100’ 1 20.0 1 3.2 1 1 1 340-530 1 4340 to <3!io yesb~ ~~~ 

Carbazoie. 6/14 26( ) I 490 I PAMISS-14-Oi-AVG 1 262.1 1 loOz ‘-1 A.9 1 2.6 1 6 1 360.400 1 4Ao to 4330 
Chrysene 11114 12 

I --. 
330 

I -.. _- 
PAW1 -5s-07-01 97.6 I 

” 
100’ 

I 
I 3.3 I 0.98 I 5 1 22-44 to<370 

Dl-n-&tyi p hthalate 
1 43 

1114 6400 .640O PAi-olSS-12-01 634.6 1 100” 164.0 I 6.3 I 1 ~340-530~0 woto<39o 
Dibenzofuran 3fl4 170 200 PAI-Ol-SS-14-Ol-AVG NA NA NA 340430 <34O to <3m 
Fluoranthbrie 14414 28 630 PAW-ss-07-01 8.3 1.7 7 0 <A3 to <370 
Iodeno(l,2,3-cU)pryene 9/1A 19 230 PAi-Ol-SS-07-01 2.3 0.7 .A 21-47 <43 to <370 
Phenanthrene 13l14 21 ., 

Ye2 
Ye2 
Yef? El Yes 
Ye@ 
Yes’ 

I 190 I PAMI-ss-03-01 I 89.1 I 100 I 1.9 I 0.9 I 5 I 37 I <3510<370 I Yesb 
1/14 I 30 1 510 1 PAi-01.Ss-07-01 1 134.9 1 100 1 6.1 1 1.3 1 6 1 43-94 1 <87 to <370 Ye8 IPyrene I 10 

PekticiderlPCBs (&kg) 

4,4’-ODD 1 8114 1 2.1 1 180 1 PAi-01-SS-07-01 1 35.7 1 2.5 1 72.0 1 14.3 I 1 7 1 1 3.5-180 1 <3.6 to <I 8 I 1 1 Yes? I 
4,4,-DDE 

WI4 6.6 4200 PAM 
It-SS-07-01 I 396.2 1 2.5 1 1680.0 1 168.1 1 12 1 86-180 I <3.6 to cl 8 YeP 

4,4’-DDT 1 W/t4 1 2.1 1 A400 1 PAi-ol-SS-07-01 1 389.0 1 2.5 1 1760.0 1 155.6 1 11 1 85-180 1 ~3.6 to <18 Ye& _ _’ . -. . -.. . _- .- 1 
Alpna-wroraane I Z/l4 i 9.5 i 10 I PAWl-SS.O7-01 7.7 I NA l NA 1 NA l NA l O-87-88 cl.8 to <8.9 Yes” 
Arocior 1260 1 314 I 21 I 80 I PAM-SS.O9-01 17.8 1 

I 1 
20: 1 A.0 1 0.9 1 3 1 8.6-88 <8.7 to 46 Yes” I I 1 

PAI-OI-S.S-07-01 
I 

12.8 1 NA 1 NA 1 NA I NA 1 1.7-180 1 <3.6@<18 1 Yes’ 

PAI-ol&-09-01 6.7 1 NA 1 
I 

NA I NA 1 NA 1 8.6-88 1 <I.8 to a.9 1 Yes” I 

Endrin Ketone 
Gamma-Chlordane 

aiph&BHC 
beta-BHC 
deitaBHC 

hamma-BHC (Lindane) 
inorganlcs (mgkg) 

Aluminum 
Antimony 
ArrrAniC 

1114 
2ll4 

2l14 
2414 

12 
-6. 

3.7 
8.9 

12 
8.1 

42 
33 

PAI-Ol-SS-07-01 I 9.1 1 2.5 1 16.6 1 3.6 i 2 1 8.5-88 1 cl.8 to <6.9 1 Yes’ I 
PAI- Ol+%O7-01 1 8.8 1 1 1 33.0 1 8.8 1 2 1 8.6-88 1 cl.8 to <8.8 1 Yes” --I 

I 1114 I 46 I 46 1 PAi.Ol-SS-O7-01 1 9.1 1 NA 1 NA 1 NA I NA 1 8.6-88 1 <1.8to<8.9 1 . . . -- s YeS” 
i 1114 i 75 I 75 I PAi-ot-ss-07.01 1 11.3 I 0.05 I 1500.0 I 226.1 1 1 I 8.5-88 1 <1.8 to <a.9 I Yes” 

14 414 I 3130 I 8610 I PAM-SSO8-01 1 ti67.5 1 50 1 172.2 1 113.4 ,I 14 1 0 1 7270 1 Ye8 ._. 
9t14 

_ .--- ~~ ,, 
1 0.1676 i 80.6 I PAI-01-S&09-01 1 7.0 I 3.6 1 

. 
25.9 1 2.0 1 1 I 0.15-0.89 1 <0.15to 4.1 I Ye2 

IAllA I OAR 1 PAP ’ 
I 

I PAi-01.ss-09-01 I 4.3 I 10 l 2.5 1 0.4 1 2 1 0 1 1.4 I Ye@ I 
_ _ I _ . -. .- -*.l 

Barium 14l14 15.2 178 PAM-ss-08-01 70.7 165 1.1 0.4 1 0 24 Ye2 
Cadmium 13llA 0.1 6.4 PAM-ss-08-01 03 1.b 3.4 0.6 2 0.13 co.03 to 4.22 YeP 
Chromium (total) WI4 4.8 53.2 PAi-Ol-ss-08-01 14.2 0.4 5 133.0 35.5 14 0 6.2 Yesb” 

4f24lOl 
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TABLE F8 

COPC REFINEMENT 
SURFACE SOIL - SITE 1 AND SWMU 41 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 2 OF 2 

COPC = Contaminant of potential concern. 
ESV = Ecolcglcal screening value 
Hazard quotient = chemical concentration + ESV 
NA = EPA Region IV ESV not available 
1 For chemi~ls with at least one detection in background samples, the background value shoivn is twice the average concentration calculated using l/2 the detectton limit in non-detected 

background samples. If the chemical was not detected In any background sample, the range of detection limits In background samples is shown. 
2 Senzo(a)pyrene usad as a surrogate. 
3 ESV for total phthalates. 
4 ESV for total PC%. 
5 ESV for haxavalent chromium. 

. 
a Maximum concentration greater than background concentration 
b Potential dsk to terrestrial receptors via direct contact. 
c Potential risk to terrestrial receptors via the food chain. 

4/24/01 
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TABLE F-7 

COPC REFINEMENT 
GROUNDWATER -SITE 1 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Analyte 
Frequency Range of Locetlon of 
I 

Retained ec 
of Deteotion Merlmum Average Reaion IV Hazard COPC in 

.-.-...- -. -...-- - 
P-Butanone l/l 3.4 3.4 

Acetone 4l4 1.4 13 
Carbon Dlsulfide till 0.7 16 

Xylenes. Total 2lll 1.4 2 
Semlvoltille Organic8 Ivan) 

12,4 Dknethvlphenol I 2111 I 2 I 5 I 

PAMI-GW-IO-01 3.4 NA NA NA NA 0 See Note Noa 

PAI-OI-GW-14-01 6.5 NA NA NA NA 0 See Note No* 

PAI-Ol-GW-14-01 3.5 NA NA NA NA 1 cl No- 

PAI-61 -GW-09-61 0.7 NA NA NA NA 1 <I No* 

PAI- -GW.O9-01 ! 2.6 t NA 1 NA i NA 1 NA 1 5-6 1 <5 -No*’ 

2-Methyinaphthalene l/II 7 7 PAI- -GW-lo-01 3.0 NA NA NA NA 5-6 <5 No* 

P-Methylphenol 1111 1 1 PAI-OI-GW-fo-01 2.5 NA NA NA NA 5-6 4 Noti 

Bls(2-ethylhexyl) phthalate 3l11 1 1 PAt-01-Gw-07.01; -o&01; -10-61 2.5 NA NA NA NA 5 - 10 3.0 No*’ 
Carbazole 1110 2 2 PAI-Ot-GW-13 I-01 2.6 NA NA NA NA 5-6 <5 No- 

DI-n-octy I phthalate Ill1 7 7 PA11 -GW4-01 3.0 NA NA NA NA 5-6 8.0 No- 

Dlbenzofuran 2lt1 1. 3 PAI-Ol-GW-lo-01 2.5 NA NA NA NA 5-6 <5 Noa 

Naphthalene 4111 1 57 PAI-OI-GW-1001 7.6 23.5 .2.4 0.3 1 5.6 <5 Yes* 
IPyrene 1 PAl-01-Gw*10-01/-13-01 2.4 NA NA NA NA 5-6 <5 No& 

Copper 
Iron 

Lead 

4/l 1 2.55 7.8 F 
7/t 1 114 1330 PAI-01. 

IO/l1 0.5 36.4 PAIJJt-GW-69-01-F t 11.4UF,10.8F 1 9.5 4.3 1 1.3UF 1 8 1 0.9 1 10.7 

NA (13.7-96.61 1 Manganese I 700 I 46.3 I 1320 I PAM1 -GW-O5-01 1223.9 UF,20%7F 1 NA 1 NA 1 NA 

1 1 1 1. 

1 

Mercury 1111 0.23 0.23 PAI-01-GW-05-01-F 1 0.11 F I 0.025 1 9.2 1 4.4 F 1 1 1 0 

Vanadium 
Zinc 

.2 co.1 

1 6lll I 3.1 I 32.6 1 PAM1 GW-69-01 i 6.OUF,7.2F I NA 1 NA 1 NA 1 NA 1 2.6 9.8 - 

I IO/i1 I 4.6 1 112 1 PAMi-GW-O6-01-F 1 9.1 UF, 55.2 F I 66 I 1.3 1 0.6 F 1 2 1 4.3 23.1 I Yek 1 

COPC = Contaminant of potential concern. 
ESV = Ecologbl screening value for salt surface water (average salinity In groundwater = 20 ppt) 
Hazard quotient = ehemic+l concentration i ESV 
NA = EPA Region IV ESV not available 
Note: Analyticaldata for this chemical were rejected In the data validation process. 

1 lnorganics were analyzed In filtered (F) and unfiltered (UF) samples. 
2 Groundwater samples were not collected from background sites. 

‘upgradient’ monitoring well at Site 1 (PAH-MW4[S]). 
Background data for this table are from two “upgradient’ monitoring wells at Site 2 (PAl2-MWl[S] and PAIP-MW2[S]) and from one 

For chemicals wlth at least one detection in these three groundwater samples, the background value shown Is twice the average concentration 
calculated using Ii2 the detection limit in non-detected samples. If the chemical was not detected in any of these three samples, the range of detection Umits In the three samples Is shown, 
All values in this column are from unfiltered samples. 

a This cherrdcal does not blomagnify In the food chain. 
b No screening values were identffied for this chemical. 
c Infrequent detectkm. 
d Potential risk to aquatic organisms via direct toxicity. 
8 Potential risk to aquatic and semi-aquatic receptors via the food chain. 
f Maximum detected concentration Is slmllar to or less than “backgmund’ concentration. 

4J24fOl 
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TECHNICAL MEMORANDUM 

EVALUATION OF TCDD AND TCDF RESULTS 

SITEBWMU 1 - INCINERATOR LANDFILL 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

At the request of U.S. Environmental Protection Agency and the South Carolina Department of 

Health and Environmental Control, samples were collected at Site/SWMU 1 (Site 1) to 

determine whether waste disposal activities ,at the former incinerator resulted in the deposition 

of significant concentrations of 2,3,7,8;tetrachlorodibenzo-p-dioxin (TCDD) and related isomers 

in the landfill. Once in the landfill, TCDD may have migrated into the surrounding sediments. 

Based on information on the type of waste burned at the site, the configuration of the 

incinerator, and the type of ash disposed at the site, the .Navy does not believe TCDD to be an 

environmental concern at the site. However, to resolve potential community concerns, the 

MCRD Parris Island partnering team decided to collect representative samples at the site to 

determine the level of TCDD and related isomers. As a result, one sample of exposed 

sediment/ash (PAI-Ol-SD-02A), one sample of marsh sediment (PAI-OlSD-1 l), and one 

sample of groundwater (PAI-Ol-GW-09 (S)) were collected. The “A” designator on sample PAI- 

01 -SD-02A indicates that this sample was obtained approximately 20 feet from the original PAI- 

01 SD-02 location to allow collection of an exposed ash-like .material. Based on analytical data 

from similar studies at other sites and Site 1 geometry, these results were expected to represent 

. mid- to upper-bound potential for TCDD presence and concentration. 

Documentation including chain-of-custody forms, sample log sheets, validation letters, analytical 

data sheets, and monitoring well purge sheets are attached. The results are discussed below. 

The two sediment samples and one duplicate sediment sample were collected at the Site and 

analyzed for TCDD and tetrachlorodibenzofuran (TCDF) isomers. The detected isomers are 

presented in Table 1. Also presented in Table 1 are toxicity equivalent concentrations of TCDD 

(TEQs) for human receptors that were calculated in accordance with EPA’s interim Report on 

Data Methods for Assessment of 2,3,7,8-Tetrachlorodibenzo-p-dioxin Risks. TEQ 

concentrations in sediment ranged from 0.06 ng/kg to 3.3 ng/kg with a Site arithmetic average of 

1.8 @kg. Table 1 also presents a comparison of the TEQs to EPA Region III Risk-based 

Concentrations (RBCs) and potential applicable or relevant and appropriate requirements 

Pi991 lTCDDTM, 12/03/99 
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(ARARs). The TEQs are below the most stringent RBCs and potential ARARs for human health 

(i.e. 1 E-6 incremental lifetime cancer risk (ILCR) - residential scenario). 

Table 2 presents a comparison of TEQs in sediment for mammals, fish, and avian receptors to 

applicable screening criteria. The TEQs were calculated using two methods. One method was 

to assign a zero value to the non detected isomers. The second method was to assign a value 

of l/2 the detection limit to the non detected isomers. For the purpose of the discussion below, 

both values are presented, with TEQs calculated according to the second method presented in 

parentheses. 

The sample specific TEQs for mammals ranged from 0.06 (2.0) ng/kg to 3.3 (4.3) ng/kg with a 

Site average TEQ of 1.8 (3.2) ng/kg. The TEQ of (3.1) ng/kg in sample PAI-Ol-SD-02A and 3.3 

(4.3) ng/kg in sample PAI-SD-1 l-02 exceeded the screening criteria of 2.5 ng/kg for mammals. 

The TEQ for the duplicate to sample PAI-SD-11-92 ‘was 0.06 (2.2) ng/kg, and the resulting 

average TEQ was 1.7 (3.3) ng/kg for sample location PAI- -SD-l 1. The site average TEQ of 

1.8 ng/kg using zero for non detected isomers was less than the screening criteria for mammals. 

If l/2 the detection limit is used for the non detected isomers, the site average TEQ increases to 

3.3 ng/kg. This value exceeds the screening val.ue of 2.5 ng/kg for mammals; however it is less 

than the TEQ measured in a background sample location that is remote from. Site 1. 

TEQs were also calculated for fish and avian receptors. TEQs for fish ranged from 0.06 (1.4) 

ng/kg to 2.6 (2.8) ng/kg with a Site average TEQ of ,l .l (1.8) ng/kg. TEQs for avian receptors 

ranged from 0.06 (2.5) ng/kg to 2.6 (3.9) ng/kg with a Site average TEQ of 1.0 (2.8) ng/kg. The 

TEQs for fish and avian were below their applicable, screening criteria. Note that the toxicity 

equivalency factors for fish and avian used for ecological receptors are -different than that for 

mammals/humans. 

One groundwater sample and one duplicate groundwater sample were collected at the Site and 

analyzed for TCDD and isomers. The detected congeners are presented in Table 3. Also 

presented in Table 3 are TEQs for human receptors. The measured TEQ concentrations are 

0.004 pg/L in the original groundwater sample and 0.017 pg/L in the duplicate sample resulting 

in an average concentration of 0.01 pg/L. Table 3 also presents a comparison of TEQs with 

EPA Region III RBCs and ‘EPA MCLs. The TEQs are less than the most stringent RBCs 

MCLs. 

PI991 1 TCDDTM, 12/03/99 
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There are no ecological screening criteria available for TEQ concentrations in groundwater or 

surface water; consequently, comparisons of the calculated TEQs to screening criteria were not 

conducted. For ecological receptors in a tidal marsh, such as is present at Site 1, sediment 

data as presented in Table 2 is generally considered to be a more reliable (although 

conservative) indicator of potential threats to ecological receptors than the evaluation of 

concentrations in transient surface water. 

Based on the results of this testing, three conclusions were developed as follows. 

l TCDD and related isomers, measured as TEQ, were found in both sediment and 

groundwater at the site, but at concentrations below the most stringent risk based human 

health and drinking water criteria. 

l The detected TEQ at the site were at concentrations similar to the most stringent ecological 

screening criteria for mammals and significantly less than the most stringent criteria for fish 

and avian receptors. Based on the method used to calculate the TEQ, the site average 

TEQ was either 32% greater than or 28% less than the screening value for mammals. As a 

result, significant impact to site ecological receptor would not be anticipated. 

l The concentration of TEQ detected in Site sediments is also similar to that found in a 

background sample location. As a result, the presence of TEQ is likely to be present from a 

regional source and is not related to Site 1 waste disposal activities. 

PI991 1 TCDDTM, 12/03/99 
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TABLE 1 
COMPARISON OF 2,3,7,&TCDD CONCENTRATIONS IN SEDIMENT TO HUMAN HEALTH CRITERIE 

SITE 1 - INCINERATOR LANDFILL 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

I ExposedAsh I Sediment I Sediment I I EPA Region Ill RBC (2) I Potential ARARs (3) 
ssidential i Industrial 1 Residential 1 Industrial I Parameter 1 PAI-Ol-SD-02A-OZ 1 PAI-WSD-11-02 1 PAI-Ol-SD-Dull-021 Typical (1) m 

12378-PeCDD 9 I I I 
123478-HxCDD I 9 I I I 
1,2,3,6,7,8 - HxCDD 
1,2,3,7,8,9 - HxCDD 

(ng/kg) (@kg) 
ND 1.2 

1 1.7 
3.3 3.6 
3.7 5.6 
*l-Ml co 

(nglkg) 
ND 
ND 
ND 
ND 
bin 

(@kg) 
ND 
ND 
1.7 
4.4 
Ai 

(ngikg) (@kg) (@kg) (nglkg) 
NA NA NA NA 
NA NA. NA NA 
NA NA NA NA 
NA NA NA NA 

I hla hIA MA 

2,3,7,8-Twv I NU I 
C-Knrl RAO 

.._ 

I .I . 

to 20,000 
NA 
NA 

NA 
NA , ., . . . . . NA 

ND NA NA NA NA 
ND NA NA NA NA 
ND NA NA NA NA 

- --. .- _.- -. NA NA NA NA 

2.0 3.3 0.06 1.1 I 4.3 I 38 1000 . . ITEQ Human I I I I I 1 5,000 to 20,000 1 

,- Notes: 
1 - Background sample collected at Parris Island, PAI-lo-SD-16A. 
2 - U.S. EPA Region Ill Risk-Based Concentration Table, October 27,1999. (Cancer benchmark value = 1 E-06). 
3 - U.S. EPA, Approach for Addressing Dioxin in Soil at CERClA and RCRA Sites. OSWER Directive 9200.4-26. 
TEQ - Toxicity equivalent concentration. 



TABLE 2 
COMPARISON OF 2,3,7,8-TCDD CONCENTRATIONS IN SEDIMENT TO ECQLOGICAL CRITERIA 

SITE 1 - INCINERATOR LANPWLL 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Notes: 
1 - EPA, 1993. interim Report on Data Methods for Assessment of 2,3,7,8-Tetrachlorodibenzo-p-dioxin Risks 

to Aquatic Life and Associated Wildlife. 
2 - Background sample collected at Parris Island, PAI-lo-SD46A. 
TEQ - Toxicity equivalent concentration. 
TEQ (ND=O) was calculated using zero for non detected isomers. 
TEQ (l/2 DL).was calculated using l/2 the detection limit for. non detected isomers. 
Shading indicates that the criteria was exceeded. 

I  



TABLE 3 
COMPARISON OF 2,3,7,8-TCDD CONCENTRATIONS IN GROUNDWATERTO HUMAN HEALTH CRITERIA 

SITE 1 - INCINERATOR LANDFILL 
MCRD PARRIS ISLAND, SOUTH CAROLiNA . 

Parameter 

1,2,3,4,6,7,8 - HpCDD 
2,3,7,8-TCDD 
OCDD 

PAI- -GW-09(S)-02 PAI- -GW-DUOS(S)-02 EPA Region Ill Potential 
RBC (1) ARAR (2) 

(pg/L) (pg/L) (pg/L) (pg/L) 
ND 1.5 NA NA 
ND ND 0.45 30 
39 15 NA NA 

ITEQ Human I 0.004 I 0.017 I 0.45 I 30 I 

Notes: 
1 - U.S. EPA Region III Risk-Based Concentration Table, October 27, 1999. (Cancer benchmark value = 1 E-06). 
2 - U.S. EPA MCL. 
TEQ - Toxicijl equivalent concentration. 



DOCUMENTATION : : 

Sediment Sampling 

Three sediment samples (along with a duplicate sample) were collected as part of this 

field event. Two samples and a duplicate (PAI-Ol-SD-02A-02, PAI-Ol-SD-1 l-02, and 

PAI- -SD-DUl l-02) were collected at Sitel/SWMU 41. Sample PALO1 -SD-02A-02 

was collected 20 feet to the south-southeast of sample location Pal-01-SD-02-01 from 

the 1998 event. This location was chosen because of the presence of ash material 

within the area. Sediment sample location PAI-Ol-SD-1 l-02 was chosen due to the lack 

of obvious ash deposits at the location. Sediment sample PAI- O-SD-l 6A-02 was 

collected at a background sample location associated with SWMU 10 with the intent of 

being representative of background characteristics for Parris Island. This sample is 

located adjacent to the Broad River southwest of Page Field across from the Elliot’s 

Beach boat ramp. The sample location marker for the original sample PAI- O-SD-l 6-01 

could not be located in the field. A site location map was used to determine tne 

approximate location of the original sample from the 1998 sample event. The sample 

was collected as PAI-1 0-SD-16A-02 to denote the uncertainty of the original location. 

. . 

The analyses for the samples are summarized in Table 1. Sediment sampling was perfomed in 

accordance with the RFI Work Plan for SWMUs 1, 2,3, 15, and 41 (B&R Environmental, 1998). 

Groundwater Sampling 

A groundwater sample was collected from well PAI-Ol-MW-OS(S) using a peristaltic 

pump and pre-cleaned disposable tubing. The tubing was lowered into the well to 

approximately the midpoint of the well screen. The well was purged in accordance with 

the low-flow sampling techniques specified in the approved work plan (B&R 

Environmental, 1998b) and in accordance with SCDHEC’s request that three well 

volumes be purged prior to sampling. The recovery of the well was not sufficient for the 

water level in the well to sustain a groundwater draw down of less than 0.3 feet while 

pumping at the slowest rate possible. Three well volumes were purged prior to 

collecting groundwater sample PALO1 -GW-09(S)-02 and duplicate sample PALO1 -GW- 

DU09(S)-02. The groundwater sample was collected by reducing the flow to minimize 

7 
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volatilization and collecting the sample directly after it passed through the peristaltic 

pump. 

The groundwater analytical parameters are summarized in Table 2. The groundwater 

quality information (including dissolved oxygen, salinity, temperature, pH, and turbidity) 

was also collected and is summarized in Table 3. 

- 

lnvestiaative derived Waste (IDW) 

Purged water from well PAI-Oi-MW-09 was containerized, properly labeled and stored 

within the Depot’s waste storage facility pending final disposition of the IDW. .All IDW 

was handled in accordance with the Master Work Plan ‘(B&R Environmental, 1998a). 



TABLE 1 

SUMMARY OF SEDIMENT SAMPLES COLLECTED 
SITE l/SWMU 41 - INCINERATOR LANDFILL/FORMER INCINERATOR UNIT 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

4 Sample ID Date Media 
Collected 

PALO1 -SD-02A-02 1999 Sediment 

PAI- -SD-l l-02 1999 Sediment 
PAI- -SD-DUl l-02 1999 Sediment 

PAI- O-SD-1 6A-02 1999 Sediment, 

PAI- -SD-DUl l-02 - duplicate sample 
1. TCDD and related isomers. 

Depth Collected 
(Feet) 

o-o.5 

o-o.5 
o-o.5 

o-o.5 

Analysis 

(1) 

I:; 

(1) 
/ 



TABLE2 

SUMMARY OF GROUNDWATER SAMPLES COLLECTED 
SITE l/SWMU 41 - INCINERATOR LANDFILL/FORMER INCINERATOR UNIT 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Sample ID 

PALO1 -GW-09(S)-02 
PAI- -GW-DUOQ(S)- 
02 

Date 
Collected 

1999 
1999 

Media 

Groundwater 
Groundwater 

Depth Collected 
(Feet) 

Shallow surficial 
Shallow sutficial 

Analysis 

(1) 
U), 

PAI-Ol-GW-DUOS(S)-02 - duplicate sample 
1. TCDD and related isomers. 



TABLE 3 

SUMMARY OF GROUND WATER QUALITY F~ARAMETERS 
COLLECTED DURING PURGING 

Site i/SWMU 41 - INCINERATOR LANDFILL/FORMER INCINERATOR UNIT 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Sample Temperature pH Specific 
Number 

Dissolved Salinity Turbidity 
(“Cl Conductance Oxygen (“/I W-W 

PAI-O!,-GW-09(S)-02 

(mS/cm) OwW 
24.6 6.91 53.8 0.17 3.54 <‘lo 

mS/cm - millisiemens per centimeter 
mg/L - milligram per Liter 
NTU - Nephlometric Turbidity Units 



TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Overview 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

LMR.,I).‘BRA+~~K~-. DATE: NOVEMBER 29,1999 

LINDA KARSONOVICH cc: DV FILE 

ORGANIC DATA VALIDATION -,DlOXlNSff URANS 
CT0 020, MCRD PARRIS ISLAND 
SDG H9J07 

2JAqueousf 

PAI- -GW-09(S)-02 

4/Sediment/ 

PAI- -SD-02A-02 
PAI-lo-SD-16A-02 

PAI-Ol-GW-DUOS(S)-02 

PAI- -SD-l l-02 PAI- -SD-DUl l-02 

The sample set for the CT0 20 MCRD Parris Island, SDG HSJ07consists of two (2) aqueous environmental 
samples and four (4) sediment environmental samples which were analyzed for polychlorinated 
dibenzodioxins and furans. Two pairs of field duplicates were included in the SDG: PAI-Ol-GW-09(S)-02 
and PAI- -GW-DUOS(S)-02; and PAI- -SD-l l-02 and PAI- -SD-DUl l-02. 

The samples were collected by Tetra Tech NUS on October 6, 1999 and analyzed by Quanterra. All 
analyses were conducted in accordance with Naval Facilities Engineering Service Center (NFESC) Quality 
Assurance/Quality Control (QIVQC) criteria using SW-846 Method 8290 analytical 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 

. Surrogate spike recoveries 

. Internal Standard Recoveries 

. Ion Ratios 

. Blank Spike/Blank Spike Duplicate Results 

. Compound Identification 

. Compound Quantitation 
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 is presented in Appendix C. Qualiiied 
Analytical results are presented in Appendix A. 



The following table summarizes the maximum concentration of compounds detected in the laboratory 
method blanks analyzed in this SDG. 

Maximum Action 
COf??DOUnd Concentration !&!veJ 
OCDD 1.7pg/L 8.5 PER 
OCDD l-2 P9/9 6-Q p&i 

Dilution factors, percent solids, and sample aliquot used for analysis were taken into consideration during the 
application of all action levels. No qualifiers were assigned on this basis. 

The positive results for 1,2,3,7,8,9-HxCDD in samples PAI- -SD-02A-02 and PAI- O-SD-16A-02 were 
affected by ion suppression. The positive results were qualified as estimated, J. 

The field duplicate relative percent difference (RPD) criteria of 30% for aqueous samples was exceeded by 
OCDD. The field duplicate RPD criteria of 50% for solid samples was exceeded by several compounds. 
Refer to the field duplicate table for specific results. No action was taken for field duplicate imprecision. 

Estimated Detection Limits (EDLs) were calculated using the following equation: 

EDL = u2.5) (A,) (Da 

Wis) FV &I 

where: Ax = area of the quantitation ion of the analyte of interest. 

pgis = amount of internal standard in picograms. 

Ais = area of internal standard peak. 

RRF = relative response factor of continuing calibration 12 hour standard. 

W = for solid samples dry weight in grams; for aqueous samples volume in L. 

2.5 = Constant - a signal with a peak height of 2.5 times the background signal height 

Verification for 2,3,7,8-TCDD in sample PAI- -SD-l l-02 where EDL = 1.6 U pg/g. 

EDL = u2.5) (53) (1000 pal 
[(10859) (6.4g) (1.152)] 

EDL= 1.6Upg/g 

Sample calculations of positive results were calculated using the following equation: 

Concentration = &t&&j 
[(Ad @RF) (WI 

where: AX = area of the quantitation ion of the analyte of interest. 

pgis = amount of internal standard in picograms. 

Ais = area of internal standard peak. 

RRF = relative response factor of continuing calibration 12 hour standard 

W = for solid samples dry weight in grams; for aqueous samples volume in L 

13 
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Verification for concentration of 1 2 3 4 6 7 8-HpCDD ,,,,o in sample PALO1 -SD-l l-02 = 59 pg/g 

Cont. HpCDD = II1 35374) (1000 Da11 
[(344679) (6.4 g) (1.028)] 

f--w 
Cont. HpCDD = 59.7 pg/g 

Executive Summary 

Laboratory Performance: OCDD was detected 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 Dioxin/Furan 
Data Validation (1246). 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).” 

Linda Karsonovich 
Chemist/Data Validator 

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 



Data Qualifier $UIWIIatY 

U 

J 

Nondetect as reported by the laboratory. 

Qualified as estimated, J, due to technical noncompliance. 

r -.. 



Quatifier Codes: 

A 
I B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

0 

P 

Q 

R 

S 

T 

U 

V 

W 

X 
Y 

= Lab Blank Contamination 

= Field Blank Contamination 

= Calibration (i.e., % RSDs, %Ds, ICVs, CCVs, RPDs, RRFs, etc.) Noncompliance 

= MS/MS0 Noncompliance 

= lCS/LCSD Noncompliance 

= Lab Duplicate Imprecision 

= Field Duplicate Imprecision 

= Holding Time Exceedance 

= ICP Serial Dilution Noncompliance 

= GFAAPDS-GFAA MSA’s rc 0.995 

= ICP Interference - include ICSAB % R’s 

= Instrument Calibration Range Exceedance 

= Sample Preservation 

= Internal Standard Noncompliance 

= Poor instrument Performance (i.e., base-time drifting) 

= Uncertainty near detection limit (< 2 x IDL.for inorganics and cCRQL for organics) 

= Other problems (can encompass a number of issues) 

= Surrogates Recovery Noncompliance 

= Pesticide/PCB Resolution 

= % Breakdown Noncompliance for DDT and Endrin 

= PestlPCB 0% between columns for positive results 

= Non-linear calibrations, tuning r < 0.995 (correlation coefficient) 

= EMPC result 

= Signal to noise response drop 
= % Solid content is less than 30% 



Amendix A 

Qualified Analytical Results 
,-*. 

.’ 



CT0020 - PARRIS ISLAND 
SOIL DATA 
QUANTERRA 
SDG: H9J07 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

PAI-Ol-SD-02A-02 
10196l99 
H9J070191003 
NORMAL 
75.0 % 
PGIG 

RESULT QUAL COD 
DlOXlNSlFURANS 

1234678-HPCDD I*l,lI 100 

1,23487BHPCDF I I , t , 6.9 J P 

1.2,3,4,7,8,9-HPCDF 0.43 J P 

I 1 2 t 3 # 4 I 7 * I)-HXCDD 1 J P 

1,2,3,4,7,8-HXCDF 0.4 J P 

123678HXCDD t n # * 8 3.3 J P 

1 I 2 t 3 , 6 I 7 t &HXCDF ..- -. _ 0.88 U W 

12 * I 3 I 7 1 8 9 9-HXCDD 3.7 J PX 

12 I I 3 I 7 I 8 3 9-HXCDF -- 0.71 u ’ 

12378-PECDD,. * I I I ’ 0.58 U W 

1,2,3,7,8-PECDF 2 0.79 U 

23467SHXCbF 1 , 1 I I 0.41 U 

2,3,4,7,8-PECDF 0.88 U 

2,3,7&TCDD * 0.88 U’ 

2,3,7,8-TCDF I.8 U 

ocDD .- 680 ,_ ._._ 
OCDF 15 J P 

TOTAL HPCDD 190 

TOTAL HPCDF 19 U W 

TOTAL HXCDD 38 U W 

TOTAL HXCDF I8 .LJ W 

TOTAL PECDD 5.8 U W 

TOTAL PECDF 10 U W 

TOTAL TCDD 2.9 U 

TOTAL TCDF 15 U W 
\ 

PAI-Ol-SD-11-02 
10/08/99 
H9J070191004 
NORMAL 
64.0 % 
PGIG 

!ESULT QUAL CODE 

Page 1 

PAI-Ol-SDDUll-02 
10/06/99 
H9J070191005 
NORMAL 
71.0 % 
PGIG 
PAI-01-SD-1 l-02 

PAI-IO-SD-16A-02 
10106199 
H9J070191006 
NORMAL 
42.0% 
PGIG 

LESULT QUAL CODE 

.3 U 

.78 U 

.a U 

.2 1 U 

.4 U 

.8 U 

30 J P 

.l J P 

2 U W 

.5 U W 
7 U W 

.8 U W 

.2 U W 

.6 U W 

9 U 

,68 U W 

LESULT QUAL CODE 

.7 J P 

.I U =E .4 J PX 
1.93 U 

.9 U 



CT0020 - PARRIS ISLAND 
WATER DATA 
QUANTERRA 
SDG: H9J07 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

PAI-Ol-GW-09(S)r02 
10106l99 
H9J070191001 
NORMAL 
0.0 % 

’ PO/L 

Page 

PAI-OI -GW-DUOS(S)-02 
1 O/06/99 
H9J070191002 
NORMAL 
0.0 % 
PGIL 
PAI-0%GW-09(S)-O2 

II II 

100.0 % 100.0 % 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

IWfiYINIclFI MA NQ 
Y,Ym*..“,, “..r...W 

. .,” ‘“‘P”“,.D,, 3.5 U w 1.5 J P 
:DF 2.5 U w 1.1 U 
Y-IF 0.99 U 1.3 U 

I .L,J,S.P, I .0-m-\ 

1234678+lP( II**** 
1234789-HPG-. ,I,,.1 
12 3 4 7 &HXCDD t 9 I I I 
12347&HXf-= I 1 1 B * 
1,2,3,6,7,&HXL. 
A..I”,3Tau”eF 

. .- I , 

“Y.~ 
0.65 U w 0.94 U I 

9D 2 U 1.7 U I 

I ,c,J,D, I ,o-nt.dF 1.9 U 0.94 U I I I 

.l*.a7mnuvrnn 1.8 U 1.5 U I 
1.1 U 1.1 U I 

I 2 
IR u I 11.5 U I I I I 

I ,L,J,I ,o.J-rlA”YY 

‘I 2378eHXCDF I I 4 I I 8 t * 1 I 
1,2,3,7,8-PECDD 1.4 U I Il.4 U I , I 
.a 12 11 3 7 I &PECl- 1.5 U II U I I I I I 

Jr I 
2 3 4 6 7 &HXiw, m-IF 1 U. I II U I ,- 

I I , I * I I I 1 I 
3 ‘I A 7 II-DFCnF , 1.4 U I to.99 U I 

I I 

-’ I 

1111 u.3f.ng 6.6 U W 2.7 u W 
,vww,t,rvvf 2.5 U w 1.2 u 

Tri-rbl. Ll*r!nn 1.7 U w 0.8 J P 

r “.-- 

3 1.4 U 1.4 U 
I”I,-%LrLYYi 1.5 U 1 U 

T~TAI wnn 3.9 U 3.3 U 

I"I"b.sr."YY I I I I I 

TOTAL HXCDF nfs II I WI1 U I r I I I 

TOTAL PECDI 
Tt-,TAl DCi-l-al 

,“...L VII.- 
I I I f  I 

TOTAL TCDF 3.4 U 12.4 U ! ! 
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7% Page of -- 
Tetra Tech NUS, Inc. GROUu,DWATER,SAMPLE LOG SHEET + ,;,& $46 pt.’ f?. ?” 5. 

Project / Site: 

Project No.: 

cd& /a / Sample ID No.: 

734cc Sample Location: 

‘621 Monitoring Well 

[ ] Domestic Well 

Sampler: 

0 I I mS/cm ‘C 
, 1 -A 4,I ->I ., 

Monitor Reading (ppm): - 

Well Casing Diameter. 2 rtic& See Attached Low Flow Purge Data Sheet 
Well Casing Material: sch 40& _ for Purge Data 
TOM Well Depth VW: 
Static Water Level (WL): 

15, @$I * D$Jf&J yG$-j ,f&- 
3 ,z 3 

One,Casing Vdume(gaVL): @?6 

Start Purge (hrs): /o z-/ 
T. 

End Purge (hrs): /a3 

Total Purge Tiine (tin): 

Total Vol. Purg$&fL): 6, 

...I) y j :: :. ,. .., ..,i ., :. : : j ,q ::.::.:!: ::: I : i. i ? >:: ; :/ : : : : :,:,, ‘!.., ,: .,,,, :. : : : : ‘,::.:.:.i’;:‘.:“~.‘::::,.9’..~. :j_lj 1 .: f. - ,,,:; j:.,/ ,, ,:; .,,:: .:;, j,.:f?,:. ;y: ,::i,,.,i ,. .,/::, :..i ., ,..s~:M~;C~~~~~~fN~~~~~~~~:~:;ii:i! 

Anafysis 1 Preservative 1 Container Requirements I 
TCL VOLATILES (LOW-LEVEL) 

TCL SEMIVOLATILES 

TCL PEST/PCBs 

TCL PAH 

TAL METALS (TOTAL) 

TAL METALS (FILTERED) 

LAB: 



Tetra Tech NUS,. Inc. LOW FLOW PURGE DATA SHEET Well No.: p=. orJ-wtiaC)@ 

= PROJECT: 
PROJECT NUMBER: 

’ SITE: 
7393 

DATE! 
WEATHER. 

! 

bsk~z+~ 

PERSONNEL: &., 

Well Screen Depth: 5.5 /13,.% bGi P p&c . ump Type/Material: Tide Cycle: 0 High @ 

Initial Water Level: 3x3 e /32/ hrs. Pump Intake Depth: - ex~, 
I’ 

‘, cl Low@ 

*KTotal Purge Volume- 6/ c7/ (gal 1 L) Total Purge Time= (mln) _ 0 Not Affected 

Timn watar I Flnw Rate Puma Eh Comments I 

Water Qu&ty Meter (S/N): 

Control Box Type (S/N): 

Turbidim’ ’ - (S/N): 

tr, I- i 13 b, LA./ 1 



SOIL & SEDIR&EN+:SAMPLE LOG SHEET .:!‘.y,,,*.” ,‘, ,d ;.:,. 

Paae of -- - 

Project Site Name: 
Project No.: 

0 Surface Soil 

z 

ubsurface Soil 
. . ediment 
fJ Other: 
[I, QA Sample Type: 

ime: 
* s 

iS2< 
tethod: fiob 

Sample ID No.: 6&c- &SD - 11-9 
Sample Location: ’ ‘A& -0 a-b i 
Sampled By 

* C.O.C. No.: ’ -&+ 

Type of Sample: . 

iET Low Concentration 
[I High Concentration 

.‘!“,.. :. .::;.:.z . ..‘... . :.. .,, L _. 

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

tonitor Reading (ppm): -- 

(3-4~ &.+A& 6 (yi& r,.*.$ 

:OMPOS~ SAMPLE DATA:*; :‘;?:.z+:,::;$:, .:: .:‘;;+.i :‘:r. ,. / . . . ..I.,.‘.:!:,l.... ‘,j _‘, ~ ._ .,: : ‘: / .9#,:.:: :;. :.; .:;:. ,. ,, ‘f.: (, 

late: Time -Pa Color Destrilition (Sand, Sift, Clay, Moisture, etc.) 

lonitor Readings 

?ange in ppm):, 

Analysis 

?wm9- 

Container Requirements 

Jp- rz.isn-~ & 

(I 

Coll.ected Other 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Paae of 
. -&z-v -me 

Project Site Name: tips 532-4 Sample ID No.: &-@I - 50 -Oi% -2 
Project No.: 7 WY Sample Location:’ +?i4~-0i-SD-o2A 

Sampled By: C-t -3 * 
fl Surface Soil C.O.C. No.: 02Zirl 
[I Subsurface Soil 

Type of Sample: WSediment 
0 Other: e Low Concentration 
0 QA Sample Type: 0 High Concentration 

RAB SAMPLE DATA: .’ ., . ...;. ,:.. ., ,. : 

ate: /Q cl, I ’ Depth I Color Description (Sand, Silt, Clay, hloisture,‘etc.) 

ime: / c ) 440 
’ c? --Lx 5 f?fh 

onitor Reading (ppm): - 
of&&’ 

Y 

‘F/G3 $qQp- A* 

OMPOSfTE SAMPLE DATA:.. ‘.’ ‘I. : : I ., ., ‘: .-.. . 

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

bnitor Readings 

Container Requirements I Collected Other 

3-x # /zciKhi* , 

I 

I 
BSERVATIONS I NOTES: MAP: .“‘. ” i.,, .:‘,.. : ,.I,.. .,.. 

d/k4&cr .’ 

pc” . 
4. 

/ 

. 

ircle if Applicable: 

MSIMSD Duplicate ID No.: 



i 

SO11 8s SEDIMENT SAMPLE LOG SHEET 

Paoe of- - a-- --- 

Project Site Name: Tih+ 2&J Sample ID No.: PAX-k? %b - )t&- CL 

Project No.: 7399 Sample Location: 
Sampled By: 

‘7 

I] Surface Soil C.O.C. No.: (,75%/-7 . 
ubsurface Soil 

% 
Sediment Type of Sample: . 

0 her: 0 Low Concentration 
0, CIA Sample Type: [I High Concentration 

,me SAM,,= OAT& ::$Y.$: ‘.“j .:i;‘:;;,;+-‘i’.:;: .:.*‘.?:.-x: ,‘:B”{;,( ,$,l ..- : .“. ‘:C.. :. .,:. *.:;q ::.,. . . ‘.. . ., : 

ate: /D./b/q 9 hpth Color Description (Sand, Silt, Clay, Moisture, etc.) 

ime: /t;YS. 
lethod: cGc2~ 
lonitor Reading (ppm):- 

p-O~5-- &ay-u-. SC, CRzay r,zy~Qdj 

OMPOSm SAMPLE DAT&;y~ t. :I;‘:“~:,$‘:...:;:., .:‘>-+ .a,,.:;‘.,,;5 . . . :“‘.:!:. ,,.. . . . ‘.!. _‘:. ,, .;.; ..I: “;. : (. ;. . ...; ,, 

monitor Readings 

AMPLE COLLECTION INFORMATION’~. ‘. .:. .: ., .,, ;, ,:.. ,2”< ,,,:. :..a., .: ;vi.:, ! . . . . . . : ,. . .,. . ., , i :. ., 

Analysis Container Rquiramants Collectgi Other 

123-s--- p-/t5hk 

NS I NOTES: ., .., : . . .> . . ,: : 
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TECHNlCAL MEMORANDUM 

DETERMINATION OF TYPICAL DDT APPLleATION RATES 

MCRD PARRIS ISLAND 

Purpose: The purpose of this technical memorandum is to provide an estimate of expected DDT 

(and similar pesticides) concentrations that may be present in soils and sediments at MCRD 

Parris Island because of historic commercial application. The approach presented in this 

technical memorandum is to develop a reasonable historical scenario that accounts for both 

normal historical application of pesticides as well as natural degradation rates. 

Background: DDT and similar pesticides have been used to control the insect, population at 

MCRD Parris Island. Pesticides were commonly spread by dusting or fogging operations and 

target areas would include wet areas that are conducive breading insect near human activities. 

Similar pesticide practices continue to this day. Once sprayed, the pesticides would settle and 

adhere to nearby soils, vegetation, sediments, and water. Additional migration would then occur 

via dissolution into water, erosion, and volatilization. In addition, biodegradation and 

photodegradation should also occur. 

A typical facility concentration for DDT of approximately 32 to 35 ug/kg were established based on 

soil/sediment sample results from non pesticide disposal areas at the site. Remote areas at the 

site (e.g. background samples) did not contain detectable levels of these pesticides, whereas 

areas in close proximity to both human activities and stagnant water commonly had measurable 

levels of these pesticides. 

Application Rates: A direct reference from a manufacturer could not be located for 

recommended application rate in the .194Os to the 1970s. However, a current reference for..the 

control of the tsetse fly in Africa states an application rate of 160 to 250 gramsof active ingredient 

per hectare, (“DDT in the Tropics: The Impact in Zimbabwe of Ground-spraying for Tsetse Fly 

Control”, R.J. Douthwaite and C.C.D Tingle, Natural Resources Institute, Chatham, U.K., 1994). 

Pl0102PESTAPPLIC, 02-10-01 
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To convert this application rate to a soil concentration, the following assumptions were used. ,.-. 

Average application rate: 200 grams per hectare 

Application frequency: 4 times per year 

Application duration: 12 years (1960 to 1972) 

Mix zone: Upper 12 inches of soil. 

Using this set of assumptions, the estimated DDT concentration in surface soils and sediments 

would be 38 ug/kg per application. Over a 12 year period and assuming no degradation, the total 

DDT concentration in soils and sediments would be 1,824 ug/kg. A sensitivity analysis of these 

assumptions is presented below. 

DDT use likely started prior to the assumed start date of 1960 and was reportedly in common use 

in the 1940s and 1950s. Therefore, the application start date of 1960 is likely conservative. Also, 

in practice, the application rate would be expected to be highly variable based on wind conditions 

and proximity to the application point. Under stagnant atmospheric conditions, higher levels of 

pesticides would be expected near the application point than in more remote locations. 

The stated application frequency may be on the high side, but is based on an assumption of.one 

application per season. Realistically, most areas would likely receive less frequent applications, 

but for some areas in which. pesticides would degrade or disperse more quickly, then more 

frequent applications would be expected. The mix zone of 12 inches is based the sample interval 

during collection. 

For comparison, in the United States in 1965 to 1967 in cotton and vegetable fields with regular 

pesticide use, DDT was detected in 100% of the soils tested at concentrations ranging from 290 to 

15,630 @kg, (Stevens, LJ et al; Pesticides Monitoring J 4;pp 145-l 66, 1970). Therefore, the 

calculated concentration of DDT in soil and sediment is consistent with typical concentrations 

measured in the mid 1960s. 

Attenuation Rates:, Although DDT is considered to be relatively persistent, DDT does degrade 

via biological and photochemical mechanisms and does volatilize into the atmosphere. 

Biodegradation rates reportedly range under aerobic conditions with half lives of 2 to 15.6 years 

and under anaerobic conditions with half lives of 0.04 to 0.27 years. The initial degradation 

PlO102PESTAPPLIC, 02-10-01 
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products are DDD and DDE. The degradation rates for DDD and DDE are reportedly similar to 

that of DDT. Also, in soil because of volatilization, the reported half life is 0.27 years. 

To estimate anticipated DDT concentrations in current soils and sediments, the geometric mean 

half life biodegradation rate of 5.6 years will be used initially. Based on an estimated 

concentration of 1,824 ug/kg in 1972, the calculated DDT concentration in 2000 would be 

approximately 57 ug/kg. This value compares favorably with the measured typical facility 

concentration for the site of approximately 32 to 35 @kg. 

As a sensitivity analysis, shorter and longer biodegradation rates were considered. In the event 

that a faster biodegradation rate was used, e.g. (2 years half life), then the calculated DDT 

concentration in 2000 would be less than 1 ug/kg. Similarly, if a slower biodegradation rate was 

used, e.g. (15.6 years half life), then the calculated DDT concentration in 2000 would be 523 

ug/kg. Which is much higher than measured in most of the site soils and sediments. 

Conclusion: The site specific typical facility concentrations for DDT and similar pesticides are 

consistent with expected concentrations resulting from normal commercial applications conducted 

in the 1940s to 1972 time frame. 

PlO102PESTAPPLIC, 02-10-01 
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TETRA TECH NUS, INC. CALCULATION SHEET PAGE 1 OF 6 

CLIENT: 
PARRIS ISLAND, SOUTH CAROLINA 

JOB NUMBER: 
7394 - DRAFT FS/CMS 

SUBJECT: 

BABE0 ON: 

SfTE 1 - INCINERATOR LANDFtLL (TOTAL PAH AND BAP ECUIVALENT CALCULATION) 

PAH data for Soil Samples from Site 1 RFURI DRAWING NUMBER: 

Objective: 

Using PAH data for soil samples collected during the Site 1 RFIRI, calculate Total PAH and BAP Equivalent concentrations. 

Assumptions: 

(1) Total PAH #l uses l/2 the detection limit for nondetects, if at least one PAH is detected. Assume a value of zero, if all PAHs are nondetect. 

(2) Total PAH #2 assumes a value of zero for nondetects. 

(3) For Total PAHs #l and #I2 = Low Molecular Weight PAHs + High Molecular Weight PAHs. 

(4) Low Molecular Weight PAHs = P-methylnaphthalene + acenaphthene + acenaphthylene + anthracene + fluorene + naphthalene + phenanthrene. 

(5) High Molecular Weight PAHs = benzo(a)anthracene + benzo(a)pyrene + chyrsene + dibenzo(a,h)anthracene + fluoranthene + pyrene. 

(6) Reference for Total PAhs: MacDonald, D.D. 1994. Approach to the Assessment of Sediment Quality in Florida Coastal Waters. FDEP. 

(7) BAP equivalents = benzo(a)anthracene(O.l) + benzo(a)pyrene(l .O) + benzo(b)fluoranthene(O.l) + benzo(k)fluoranthene(O.Ol) 
+ chyrsene(O.OOt) + dibenzo(a,h)anthracene(l .O) + indeno(l,2,3cd)pyrene (0.1). 

Calculations: 
PAH 

Chemicals 
BMethylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Sample PAl-O1-SS-005-01 
Concentration Qualifier Total PAH #l Total PAH #2 BAP Equivalent 

370 u 185 0 
940u 470 0 
470 u 235 0 

19 u 9.5 0 
29 J 29 29 
40 J 40 40 
53 0 0 
15 J 0 0 
58 58 56 

190u 95 0 
77 77 77 
95 95 95 
47 u 0 0 

470 u 235 0 
37 u 18.5 0 

2.9 
40 
5.3 

0.15 
0.056 

95 

2.35 

94 u 47 0 
SUM 297 145.756 

PAH 
Chemicals 

P-Methyinaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzd(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Sample PAIQ1-BSO6-O1 
Concentration Qualifier Total PAH #l Total PAH #2 SAP Equivslent 

530 u 265 0 
1300 u 650 0 
640 U 320 0 

17 J 17 17 
160 160 160 16 
220 220 220 220 
300 0 0 30 

96 0 0 0.96 
230 230 230 0.23 
260 U 130 .” 0 130 
340 340 340 
130 u 85 0 
180 0 0 18 
640U 320 0 
180 180 180 
290 290 290 

SUM 1437 415.19 

PAH Sample PALO1 SS-07-01 

App I PAH CALCS,5/24/01,6:24 PM 



TETRA TECH NUS INC. CALCULATION SkiEEl’ 
CLIENT: PARRIS ISLAND, SOUTH CAROUNA 

PAGE 2 OF 6 
JOB NUMBER: 

7394 - DRAFT FSEMS 

SUBJECT: SlTE 1 - INCINERATOR LANDFILL (TOTAL PAH AND BAP EC&flVALENT CALCULATION) 

BASED ON: PAH data for Soil Semples from Site 1 RFURI 
DRAWING NUMBER: 

Chemicals 
P-Methylnaphthalene 
Acenaphthene 
Acenaphthyfene 
Anthracene 
Benzo(a)anthracehe 
Benzo(a)pyrene 
Senzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3cd)pYrene 
Naphthalene 
Phenanthrene 
Pyrene 

PAH 
Chemicals 

P-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,bcd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

PAH 
Chemicals 

2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3+zd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Concentration Qualifier Total PAH Ul Total PAH #L? BAP Equivalent 
130 130 

2200 0 
1100 0 

44 0 
260 260 
310 310 

0 0 
0 0 

330 330 
440 0 
630 630 
220 0 

0 0 
1100 0 

130J 
4400U 
2200 u 

66U 
266 
310 
510 
160 
330 
660 u 
630 
440u 
230 

2200 u 
170 J 
510 

SUM 

170 170 
510 510 

2360 

86J 66 
SUM 

Sample PAI-01SS-08-01 
Concentration Qualifier Total PAH Ul 

360u 190 
930 u 465 
470 u 235 

19 u 9.5 
62 62 

110 110 
110 0 
39 0 
74 74 

190 u 95 
91 91 
93 u 46.5 

130 0 
470 u 235 

63 63 _ 

Total PAH #2 BAP Equivalent 
0 

66 

0 
0 

466 

0 
62 6.2 
110 110 
0 11 
0 0.39 

74 0.074 
0 95 

91 
0 
0 13 
0 

63 

26 
310 
51 
1.6 

0.33 
440 

23 

235.664 

Sample PAW1 -SS-O9-01 
Concentration Qualifier Total PAH #l Total PAH #2 BAP Equivalent 

360 U 
900 u 
450 u 

35 
200 
220 
220 

92 
210 
160 U 
300 

90 u 
160 
450 u 
170 
240 

SUM 

160 
450 
225 
35 

200 
220 

0 
0 

210 
90 

300 
45 
0 

225 
170 

0 
0 
0 
35 

200 
220 

0 
0 

210 
0 

300 
0 
0 
0 

170 

I 20 
220 
22 

0.92 
0.21 
90 

16 

240 240 
1375 369.13 

App I PAH CALCS,5/24/01,6:24 PM 



TETRA TECH NUS, INC. CALCULATION SHEET PAGE 3 OF 6 
CLIENTI 

PARRIS ISLAND, SOUTH CAROLINA 
JOB NUMBER: 

7394 - DRAFT FSICMS 

SUBJECT: SITE 1 - INCINERATOR LANDFILL (TOTAL PAH AND BAP EQUIVALENT CALCULATION) 

BASED ON: PAH data for Soil Samples from Site 1 RFl/Rl DRAWING NUMBER: 

PAH 
Chemicals 

P-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluorantherw 
Chrysene 
Dibenzo(a,h)anthracene 
Ruoranthene 
Fluorene 
Indeno(l,2,3cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Sample PAI-01 43-01 O-01 
Concentration Quallfler Total PAH %l Total PAH #2 BAP Equivelent 

340U 170 0 
420 u 210 0 
210 u 105 0 
6.5 U 4.25 0 
29 29 29 2.9 
33 33 33 33 
34 0 0 3.4 
16 0 0 0.16 
32 32 32 0.032 
85 u 42.5 0 42.5 
61 61 61 
42 U 21 0 
19 J 0 0 1.9 

210 u 105 0 
21 21 21 
42 J 42 42 

SUM 675.75 218 83.892 

PAH 
Chemicals 

P-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fiuoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Ffuoranthene 
fluorene 
Indeno(l,2,3cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Sample PAI- -SS-1 l-01 
Concentration Qualifier Total PAH #l Total PAH #2 BAP Equivalent 

400U 200 0 
1000 u 500 0 
510 u 255 0 

12 J .12 12 
76 76 76 7.6 
90 90 90 90 
81 0 0 8.1 
27 0 0 0.27 
80 80 80 0.08 

200 u 100 0 100 
160 160 160 
100 u 50 0 

41 J 0 0 4.1 
510 u 255 0 

70 70 70 
1OOJ 100 100 

SUM 588 210.15 

PAH 
Chemicals 

P-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Sample PAI-01-SS-012-01 
Concentrstion Qualifier Total PAH #l Total PAH #2 BAP Equivalent 

400 u 
500 u 
250 U 

10 u 
18 J 
20J 
20 
11 
19J 

1OOu 
33 
50U 
25 U 

250 U 
23 
30J 

SUM 

App I PAH CALCS,5/24/01,6:24 PM 

200 
250 
125 

5 
18 
20 
0 
0 
19 
50 
33 
25 
0 

125 
23 
30 
923 

0 
0 
0 
0 
18 
20 
0 
0 
19 
0 

33 
0 
0 
0 

23 
30 
143 

1.8 
20 
2 

0.11 
0.019 

50 

1.25 

75.179 



TETRA TECH NUS, INC. CALCULATION SHEET PAGE 4 OF 6 
CLIENT: 

PARRIS ISLAND, SOUTH CAROUNA 
JOB NUMBER: 

7394 - DRAFT FSKMS 

SUSJECT: 

BASED ON: 

StTE 1 - INCINERATOR LANDFILL (TOTAL PAH AND BAP ECUIVALENT CALCULATION) 

PAH date for Soil Samples from Site 1 RFllRl DRAWING NUMBER: -------~ 

PAH 
Chemicals 

2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthraoene 
Fluoranthene 
fluorene 
Indeno(l,2,3cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

PAH 
Chemicals 

P-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chryeene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

PAH 
Chemicals 

P-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chryaene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Sample PA101 -SS-O13-01 
Concentretlon Qualifkr Total PAH tl Total PAH #2 BAP Equivalent 

420 u 210 0 
530 u 265 0 
260 U 130 0 

19 19 19 
‘120 120 120 12 
130 130 130 130 
130 0 0 13 
49 0 0 0.49 

120 120 120 0.12 
100 u 50 0 50 
230 230 230 

53 u 26.5 0 
84 0 0 8.4 

260u 130 0 
100 100 100 
180 180 180 

SUM 899 214.01 

Sample PAIQl-BS-14-01 
Concentration Qualifier Total PAH tl Total PAH #Z BAP Equivalent 

420 U 210 0 
530 u 265 0 
260 u 130 0 

44 44 44 
170 170 170 17 
160 160 160 160 
140 0 0 14 
57 0 0 0.57 

230 230 230 0.23 
100 u 50 0 50 
330 330 330 

53 u 26.5 0 
82 0 0 8.2 

260 u 136 0 
200 200 200 

Sample PAI-Ol-SS-14-D 
Concentration Qualifier Total PAH #l Total PAH #2 BAP Equivalent 

410 u 205 0 
520 U 260 0 
260 U 130 0 

10 u 5 0 
37 37 37 3.7 
53 53 53 53 
54 0 0 5.4 
22 0 0 0.22 
84 64 84 0.064 

1OOu 50 0 50 
70 70 70 
52 U 26 0 
30 0 0 3 

260 u 130 0 
24 24 24 
53 J 53 53 

SUM 301 115.364 

App I PAH CALCS,5/24/01,6:24 PM 
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TETRA TECH NUS, INC. CALCULATION SHEET PAGE 6 OF 6, 
CLIENT 

PARRIS ISLAND, SOUTH CAROLINA 
JOB NUMBER: 

7394 - DRAFT FSKMS 

SUBJECT: 

BASED ON: 

SITE 1 - INCINERATOR LANDFILL (TOTAL PAH AND BAP EQUIVALENT CALCULATION) 

PAH data for Soil Samples from Site 1 RFWRI DRAWING NUMBER: 

PAH 
Chemicals 

P-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

PAH 
Chemicals 

P-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chtysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3od)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

PAH 
Chemicals 

P-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3od)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Sample PAI-OlSS-41-01 
Concentration Qualifier Total PAH #l Total PAH #2 BAP Equivalent 

350 u 175 0 
870 U 435 0 
446U 220 0 

17 u 8.5 0 
24 J 24 24 2.4 
32 J 32 32 32 
43 0 0 4.3 
19 0 0 0.19 
44U 22 0 0.022 

170 u 85 0 85 
63 63 63 
87 U 43.5 0 
26 J 0 0 2.6 

440 u 220 0 
30 J 30 30 
87 U 43.5 0 

SUM 149 126.512 

Sample PAW1 SB-41-02 
Concentration Qualifier Total PAH tl Total PAH #2 BAP Equivalent 

350 u 175 0 
440 u 220 0 
220u 110 0 
8.9 U 4.45 0 
22U 11 0 1.1 
22U 11 0 11 
13 0 0 1.3 

8.9 U 0 0 0.0445 
22 u 11 0 0.011 
89 U 44.5 ~0 44.5 
26 26 26 
44U 22 0 
22U 0 0 1.1 

226U 110 0 
69 69 89 
44U 22 0 

SUM 835.95 95 59.0555 

Sample PAW SB-41-03 
Concentration Qualifier Total PAH #l Total PAH #2 BAP Equivalent 

0 
0 
0 
0 

63 6.3 
37 37 
0 6.8 
0 0.09 
0 0.022 
0 so 

266 
28 
0 2.2 
0 

196 
120 
638 142.412 

369u 180 
899U 445 
899U 445 

18 U 9 
63 63 
37 J 37 
68 0 
18 U 0 
44U 22 

180 U 90 
200 200 

28 28 
44U 0 

446lJ 220 
190 196 

App I PAH CALCS,5/24/01,6:24 PM 



TETRA TECH NUS, INC. CALCULATION SHEET PAGE 6 OF 6 
CLIENT: 

PARRIS ISLAND, SOUTH CAROUNA 
JOB NUMBER: 

7394 - DRAFT FSICMS 
I 

SUBJECT: SfTE 1 - INCINERATOR LANDFILL (TOTAL PAH AND BAP EQUIVALENT CALCULATION) 

BASED ON: PAH data for Soil Samples from Site 1 RFWRI DRAWING NUMBER: r-z 

PAH 
Chemicals 

P-Methyinaphthalene 
Acenaphthene 
Acenaphthyiene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Sample PAM1 -S&41-04 
Concentration’ Qualifier 

350 u 
430 u 
210 u 
8.6 u 
21 u 
21 u 
10 

8.6 u 
12 J 
86U 
260 
43 u 
21 u 

210 u 
31 0 
43U 

SUM 

Total PAH #l Total PAH #2 BAP Equivalent 
175 0 
215 0 
165 0 
4.3 0 
10.5 0 1.05 
10.5 0 10.5 

0 0 1 
0 0 0.043 
12 12 0.012 
43 0 43 
26 26 

21.5 0 
0 0 1.65 

105 0 
31 31 

21.5 0 
789.3 89” 56.655 

App I PAH CALCS,5/24/01,6:34 PM 
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TETRA TECH NW, INC. 
CLIENT: 

SUBJECT: 

CALCULATION SHEET PAGE1 OF6 _ 

PARRIS ISLAND, SOUTH CAROLINA 
JOB NUMBER: 

7394 - DRAF-i FSJCMS 

SITE 1 - INCINERATOR LANDRLL (TOTAL PAH AND BAP EQUIVALENT CALCULATION) 

BASED ON: 

Objective: 

PAH data for Sediment Samples from Site 1 RFI/RI DRAWING NUMBER: 

Using PAH data for sediment samples collected during the Site 1 RFIIRI, calculate Total PAH and BAP Equivalent concentrations. 

Assumptions: 

(1) Total PAH concentrations will be used to compare against ecological RGOs to detemine the extent of impacted sediment. 

(2) BAP Equivalent concentrations will be used to compare against the human health RGO to datemine the extent of impacted sediment. 

(3) Total PAH #l uses l/2 the detection limit for nondetects, if at least one PAH is detected. Assume a value of zero, if all PAHs are nondetect. 

(4) Total PAH #2 assumes a value of zero for nondetects. 

(5) For Total PAHs #l and #2 = Low Molecular Weight PAHs + High Molecular Weight PAHs. 

(6) Low Molecular Weight PAHs = P-methylnaphthalene + acenaphthene + acenaphthylene + anthracene + fluorene + naphthalene + phenanthrene. 

(7) High Molecular Weight PAHs = benzo(a)anthraoene + benzo(a)pyrene + chyrsene + dibenzo(a,h)anthracene + fluoranthene + pyrene. 

(7) Reference for Total PAHs: MacDonald, D.D. 1994. Approach to the Assessment of Sediment Quality in Florida Coastal Waters. FDEP. 

(6) BAP equivalents = benzo(a)anthracene(O.l) + benzo(a)pyrene(l .O) + benzo(b)fluoranthene(O.l) + benzo(k)fluoranthene(O.Ol) 
+ chyrsene(0.001) + dibenzo(a,h)anthracene(l .O) + indeno(l,2,3-cd)pyrene (0.1) 

PAH 
Chemicals 

2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 

. Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Sample PAI-01 -SD-OO1-01 
Concentration aualifier Total PAH #I 

1200 u 600 
1200 u 600 
‘1200 u 600 
770 770 

1200 1200 
980 980 
940 0 
410 0 

1100 1100 
480 u 240 

3200 3200 
590 u 295 
620 0 

1200 u 600 
2600 2600 

Total PAH #2 SAP Equivalent 
0 
0 
0 

770 
1200 
980 

0 
0 

1100 
0 

3200 
0 
0 
0 

2600 

120 
980 
94 
4.1 
1.1 
240 

62 

3200 

App I PAH CALCS,5/24/01,6:25 PM 



TETRA TECH NUS, INC. 
CLIENT: 

CALCULATION SliEET’ PAGE 2 OF 6 
PARRIS ISLAND, SOUTH CAROLINA JOB NUMBER: 

7394 - DRAFT FSICMS 
I 

SUBJECT: Slm 1 - INCINERATOR LANDFILL (TOTAL PAH AND BAP EQUIVALENT CALCULATION) 

EASED ON: PAH data for Sediment Samples from Site 1 RFIIRI DRAWING NUMBER: .-. 

PAH 
Chemicals 

P-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthens 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Ffuoranthene 
Fluorene 
fndeno(l,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Sample PAf-01-BfI-0O2-01 
Concentration Qualifier Total PAH #l Total PAH #2 BAP Equivalent 

520 U 260 0 
1300 u 650 0 
380J 380 300 

47 47 47 
250 250 250 25 
260 260 260 260 
270 0 0 27 

84 0 0 0.64 
370 370 370 0.37 
260 U 130 0 130 
590 590 590 
130 u 65 0 
170 0 0 17 
660 u 330 0 
160 160 160 
420 420 420 

SUM 2477 

PAH 
Chemicals 

P-Methytnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

PAH 
Chemicals 

P-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracane 
Senzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Ftuoranthene 
Fluorene 
fndeno(l,2,3-cd)pyrene 
Naphthafene 
Phenanthrene 
Pyrene 

Total PAH #2 BAP Equivalent 
Sample PAf-01 -!W-603-01 
Concentration Qualifier Total PAH #1 

660U 325 0 
1600 U 800 0 
810 U 405 0 
240 240 240 
736 730 730 73 
770 770 770 770 
720 0 0 72 
240 0 0 2.4 

1000 1000 1000 1 
320 U 160 0 160 

1500 1500 1500 
160 J 160 160 
480 0 0 48 
810 u 405 0 

1100 llOO_ 1100 
1106 1100 1100 

SUM 6600 

.-” 

Sample PAf-Ol-SD-003~0 
Concentration Qualifier Total PAH #l Total PAH #2 BAP Equivalent 

780 U 390 0 
1900 u 950 0 1 
970 U 485 0 

69 59 59 
360 360 360 36 
470 470 470 470 
410 0 0 41 
130 J 0 0 1.3 
490 490 490 0.49 
390u 195 0 195 
680 680 680 
1QOu 95 0 
330 0 0 33 
970 u 485 0 
290 290 290 
510 510 510 

SUM m 2859 

,-., 

App I PAH CALCS,5/24/01,6:25 PM 



EEELA TECH NUS, INC. CALCULATION SHEET 

PARRIS ISLAND, SOLJTH CAROUNA 

PAGE 3 OF 6 
JOB NUMBER 

7394 - DRAFT FSICMS 

SUBJECT 

BASED ON: 

I 

SfTE 1 - INCINERATOR LANDFILL (TOTAL PAH AND BAP EQUIVALENT CALCULATION) 

PAH data for Sediment Samples from Stte 1 RFI/RI DRAWING NUMBER: 

PAH 
Chemicals 

P-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracens 
Fluoranthene 
Fluorene 
Indeno(l,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

PAH 
Chemicals 

2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3-cd)pyrene 
Naphthafene 
Phenanthrene 
Pyrene 

. 
PAH 

Chemicals 
2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene, 
Benzo(b)fluoranthene 
Benzo(k)ffuoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Ftuoranthene 
Fluorene 
Indeno(l,2,3cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Sample PAI-Ol-SD-W44W 
Concentration Qualiffer Total PAH Wl Total PAH m BAP Equivalent 

580 u 290 0 
730 u 365 0 
360 u 180 0 

15 u 7.5 0 
30J 30 30 3 
50 50 50 50 
52 0 0 5.2 
16 0 0 0.16 
60 60 60 0.06 

150u 75 0 75 
80 80 80 
73 u 36.5 0 
30 J 0 0 3 

36ou 180 0 
25 J 25 25 
64J 64 64 

SUM 1443 309 136.42 

Sample PAI-01-SD4lWgl (Calculated using the MDL as the detection limit). 
Concentration Qualifier Total PAH #I Tote1 PAH #2 BAP Equivalent 

523.8 u 281 .Q 0 
120 u 60 0 
84U 42 0 

2.64 u 1.32 0 
505 50 50 5 

170 170 170 170 
170 0 0 17 

50 0 0 0.5 
95 95 95 0.095 

64.8 U 32.4 0 32.4 
150 160 150 

20.4 U 10.2 0 
140 0 0 14 
102 u 51 0 
61 61 61 

120 u 60 0 
SUM 1044.82 526 238.995 

Sample PAI- -SW1 Ml1 
Concentration Quaffffer Total PAH 11 Total PAfi 112 BAP Equivalent 

840U 420 0 
0 420 U 

210 u 
8.5 U 
21 u 
21 u 

8.1 J 
8.5 U 
13 J 
85 U 
21 u 
42 U 
21 u 

210 u 
17 u 
42 U 

SUM 

210 
105 
4.25 
10.5 
10.5 

0 
0 
13 

42.5 
10.5 
21 
0 

105 
8.5 
21 

981.75 

0 
0 
0 1.05 
0 10.5 
0 0.81 
0 0.0425 
13 0.013 
0 42.5 
0 
0 
0 1.05 
0 
0 
0 
13 55.9655 

App I PAH CALCS,5/24/01,6:25 PM 



TETRA TECH NUS, INC. 
CLIENT: 

CALCUlATlON SHEET ,. PAGE 4 OF 6 

PARRIS ISLAND, SOUTH CAROUNA 
JOB NUMBER: 

7394 - DRAFT FSICMS 

SUBJECT: SITE 1 - INCINERATOR LANDFILL (TOTAL PAH AND BAP EQUIVALENT CALCULATION) 

BASED ON: PAH data for Sediment Samples from Site 1 RFf/Rf DRAWING NUMBER: .,T 

PAH 
Chemicals 

2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)ffuoranthene 
Chrysene 
Diienzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3-cd)pyrene 
Naphthalene 
Phenanthrena 
Pyrene 

PAH 
Chemicals 

Z-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3od)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

PAH 
Chemicals 

2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
fluoranthene 
Fluorene 
Indeno(l,2,3od)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Sample PAf-WSDol l-01 (Calculated using the MDL as the detection fimft) 
Concentration Qualifier Total PAH #l Total PAH #2 BAP Equivalent 

253.8 U 126.9 0 
110 u 55 0 

79.8 U 39.9 0 
30 30 30 

150 150 150 15 
170 170 170 170 
150 0 0 15 
48 0 0 0.48 

250 250 250 0.25 
62.1 U 31.05 0 31.05 
360 360 360 
18.7 U 9.35 0 
110 0 0 11 

96.9 U 48.45 0 
160 160 160 
240 240 240 

SUM 1670.65 1360 242.78 

Sample PAfQlSW12-01 
Concentration Quafffier Total PAH #l Total PAH #f2 BAP Equivalent 

470 u 235 0 
590 u 295 0 
300 u 150 0 

11 J 11 11 
46 46 46 4.6 
57 57 57 57 
54 0 0 5.4 
13 0 0 0.13 
75 75 75 0.075 

120 u 60 0 60 
100 100 100 
59 u 29.5 0 
39 0 0 3.9 

300 u 150 0 
70 70 70 
88 88 88 

SUM 1366.5 447 131.105 

Sample PAf-WSW13-W 
Concentration Qualifier Total PAH #l Total PAH #2 BAP Equivalent 

648 Lf* 
310 u 
150 u 
6.2 U 
1.5 u 
15 u 

6.2 U 
8.2 U 
15 u 
25U 
15 u 
31 u 
15 u 

15ou 
12 u 
31 u 

SUM 

648 648 
155 0 
75 0 
3.1 0 
7.5 0 0.75 
7.5 0 7.5 
0 0 0.31 
0 0 0.031 

7.5 0 0.0075 
12.5 0 12.5 
7.5 0 
15.5 0 

0 0 0.75 
75 0 
6 0 

15.5 0 
1035.6 648 21.8485 
1423.2 648 43.697 

App I PAH CALCS,5/24/01,6:25 PM 



TETRA TECH NUS, INC. 
CLIENT: 

CALCULATION SHEET PAGE5OF6, 

PARRIS ISLAND, SOUTH CAROLINA 
JOSNUMBER: 

7394 - DRAFT FWCMS 

SUBJECT: 

BASED ON: 

SITE 1 - INCINERATOR LANDFILL (TOTAL PAH AND BAP EQUIVALENT CALCULATION) 

PAH date for Sediment Samples from Site 1 RFIiFfI DRAWlNo NUMBER: 

PAH 
Chemicals 

P-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fiuoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

PAH 
Chemicals 

2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluorenthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Inc!eno(l,2,&cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

PAH 
Chemicals 

BMethylnaphthaiene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Sample PAI-01-S D-013-D 
Concentration Qualifier Toti PAH tl Total PAH ctz BAP Equivalent 

646 U’ 646 646 
320 UJ 320 320 
16OUJ 160 160 
6.5 UJ 6.5 6.5 
16 UJ 16 16 1.6 
16 UJ 16 16 16 

6.5 UJ 0 0 0.65 
6.5 UJ 0 0 0.065 
16 UJ 16 16 0.016 
26 UJ 26 26 26 
16 UJ 16 16 
32 UJ 32 32 
16 UJ 0 0 1.6 

160 UJ 160 160 
13 UJ 13 13 
32 UJ 32 32 

SUM 1461.5 1461.5 46.931 

Sample PAI-Ol-SD-0144 
Concentration Qualifier ‘Total PAH #l Total PAH #2 BAP Equivalent 

646 U’ 646 646 
230 U 115 0 
120 u 60 0 
4.7 u 2.35 0 
12 u 6 0 0.6 
12 u 6 0 6 

4.7 u 0 0 0.235 
4.7 u 0 0 0.0235 
12 u 6 0 0.006 
19 u 9.5 0 9.5 
12 u 6 0 
23 U 11.5 .O 
12 u 0 0 0.6 

120 u 60 0 
9.3 u 4.65 0 
23 U 11.5 0 

SUM 946.5 646 16.9645 

Sample PAI- -SD-O1 5-01 
Concentration Qualifier Total PAH #l Total PAH #2 BAP Equivalent 

646 U’ 646 646 
260 U 130 0 
130 u 65 0 
5.2 U 2.6 0 
13 u 6.5 0 6.65 

7.6 J 7.6 7.6 7.6 
10 0 0 1 

3.1 J 0 0 0.031 
13 u. 6.5 0 0.0065 
21 u 10.5 0 10.5 
25 25 25 
26U 13 0 
13 u 0 0 * 0.65 

130u 65 0 
10 u 5 0 
26U 13 0 

SUM 997.9 660.6 20.6375 

‘AH CALCS,5/24/01,6:25 PM 



C~lnlcibs ‘;:, ,, PA1~1&41601:~ PAH ,. Srmple : 
..,.' 

.;q 
..‘:IC+zentf@lyk Cbalifbw&~ Total PAH #l 

.2rMethylMpMha&ne ‘r:.y% 
T&1 PAH #2 BAP F~uivelent 

640 <:.U’ 648’ 648 
*A&naphthene + 14OU : r/. j 70 0 ., 
Acenaphthyiene ‘OX: ’ ’ 71 u 35.5 0 

r Anthraceehe ;i .p:. ., 2.6 U 1.4 0 
Benzo(a)anth,@erie 7.1 u 3.55 0 0.355 
Benzo(a)pyrene 7.1 u 3.55 0 3.55 
Benzo(b)fluoranthene II.* 2.6 U 0 0 0.14 

2.6 U 
:ehryee& Benzo(k)fluoranth&e i ‘,G. 7.1 u 

0 0 0.014 
3.56 0. 0.00365 

Dibenzo(a,h)amhr&&le 11 u 5.5 0 5.5 
Fkroranthene, ,;I, ‘. 7.1 u 3.55 0 
Fluorene’ ‘. * .-_ 14u . 7 0 

. ” Indeno(l,2.3-cd)pyrene 7.l.U 0 O- 0.355 
Naphthajen;;:“‘:“. 71 u 35.5 ‘0 
Phenanthrene ‘*. 5.7 u 2.65 0 
Pyrene 14 u 7 0 

SUM 626.95 646 9.91755 

WH *( .:.._. Sample PAWl~WlD61 . : 
Cbrni&irlC .. 

2-Methvlnadhthaldne 
‘, co~oerltratiti .Qualitier -@@I PAH y Total PAH #2 BAP Equivalent 

648 tJ* 648 648 
Acenaphthene ” j 
Aoenaphttiylene 
,.,ntf,fam,,e ~ ‘k 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fludranthene 
Benzd(k)fluorrinihene 
Chr$sene ‘_ . 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluomne 
fndeno(l,2,3-cd)pyrene 
Naphtha&me 
Phenanfhrene ” 
PymM 

7300 u 
3600 U 

540 
2200 
1700 
1800 
850 

2300 
1600 
6600 

730 u 
1100 
3600 U 
1500 
woo 

. SUM 

3650 
1800 
540 

2200 
1700 

0 
0 

2300. 
16OCl 
6600 
365 

0. 
1800 
1500 
- .^^ 

(1) Use Total PAH #l for delineation of impacted sediments.(ecological). 

(2) Use BAP Equivalent for delineation of impaqted sediments (human health). 

0 
0 

540 
22t-m 
1700 

0 
0 

2360 
1600 
6600 

0 
0 
0 

1500 
5400 

22488 

220 
1700 
160 
6.5 
2.3 

1600 /--- 

(‘) 2-methylnapth$ene waF*not $a$zed for in the&+$&$&% r/2 of>%*)L,$f the highest non detect value wad used. 
: ‘. (, 

. 

a\pp ! F’AI-I CALCS,W24/01,6:25 PM 
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